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CERTIFICATE OF REGISTRATION 

, 

l 
'· s 

uality 
r • System 

-� Registra 

Having been audited in accordance with requirements of 

ISO 9001 :2008 - ANSl/1SO/ASQ Q9001-2008 
SRI Quality System Registrar, Seven Fields, Pennsylvania, USA, hereby grants to: 

Registration of the management system at its location: 

The conditions for maintaining this certificate of registration are set forth in the SRI registration agreements 
R20.3 and R20.4. Further clarifications regarding the scope of this certificate and the applicability of 

ISO 9001 :2008 requirements may be obtained by consulting the organization. 

Scope of ISO 9001 :2008 registration: 

Exclusions: 
Initial SRI registration date: 
Current registration period: 

"Design, manufacture, and field service of recirculating fluid process 
temperature control equipment for industries and processes where 
accurate temperature control is critical to the primary manufacturing 
process." 
None 
February 17, 2009 
February 16, 2012 through February 15, 2015 

Signed for SRI: �-., 

Certificate Date: 
Certificate Number: 

Registration Number: 

Christopher H. Lake, President & COO 

February 16, 2012 
010736 
3693-01 
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TERMS OF SALE 
) Our acknowledgement and acceptance are subject to the following conditions 

1. PRICE ADJUSTMENT: Up to the time of formal order acknowledgment, all prices are subject to 
change without notice. Acknowledged sales price(s) of equipment is subject to adjustment, to reflect increas
es in Seller's costs in effect at the time of shipment. The price does not include any governmental taxes, such 
as sales, use or transaction, which are the responsibility of the Buyer. Prices are firm for thirty (30) days from 
date of proposal, and become subject to change without notice after thal period. Additionally, the right is 
reserved to correct any stenographic or clerical errors, and we assume no responsibility beyond that usual in 
our course of business, except as defined in detail. 

2. TAXES: In case of the imposition of any additional duty tax, or other governmental charge upon 
raw materials entering into production of the goods represented by the invoice, and order acknowledgement, 
or upon or measured by the production, sale or shipment of said goods by federal, state, or municipal author
ities, which would be applicable to this sale, then the contract price may be increased by the amount of such 
additional cost or expense to the Seller, which is caused thereby. Unless specifically exempted, all sales, use 
and any other federal, state, municipal or governmental tax will be invoiced to the Buyer as a separate item in 
addition to the price of the equipment and are to be paid by the Buyer. 

3. TERMS: For new customer orders of less than $50,000 gross value, or for orders of less than 
$100,000 gross value placed by customers wilh existing accounts, terms are net cash within !he earlier of thir
ty (30) days after shipment or after notification that Seller's ready to ship. Discount of 1-1/2% for net cash 
within ten (10) days. For new customer orders greater than than S50.000 but less than $100,000 gross value, 
thirty percent (30%) deposit is required with order and balance due within the earlier of thirty (30) days after 
shipment or after notification that Seller's ready to ship. For all orders of greater than $100,000 gross value, 
twenty percent (20%) deposit is required with order and balance due within the earlier of thirty (30) days after 
shipment or after notification that Seller's ready to ship. These terms apply to partial as well as complete ship
ments. A service charge at the rate of 1-1/2% per month (18% per annum) or the maximum rate allowed by 
law, whichever is less, will be made on past due accounts. In the event Seller institutes legal proceedings for 
collection of past due accounts, Buyer shall pay all costs of collection including reasonable attorney's fers. 
Seller reserves the right to ship C.0.D. or refuse shipment or delivery of the goods referred to herein, or any 
part thereof, in the event that ii in its sole di'scretion decides that the outstanding indebtedness of the cus
•omer exceeds reasonable credit allowances. 

4. ACCEPTANCE: All orders must be in writing and are not binding until acceptance by the Seller's 
office. All orders shall be deemed to be accepted if mailed and properly addressed and postage prepaid, when 
postmarked; if transmitted by telex, when transmitted; if transmitted by oral communication, when transmit
ted. Orders are accepted subject to strikes, accident, and other causes beyond Seller's control. Seller will not 
be liable for any delay in delivery or for any damage suffered by the Buyer for reason of such delay. 

5. CANCELLATION: Buyer expressly agrees to make a net cash payment to Seller for any cancellation 
of Buyer's order for specifically fabricated goods within thirty (30 ) days after any such cancellation by Buyer. 
The amount of such payment shall be calculated according to the following terms: Buyer expressly agrees to 
make a net cash payment to Seller in the amount of fifty percent (50%) of the acknowledged sale price of the 
equipment for a cancellation made between fourteen (14) and twenty-one (21) days after Seller's acceptance; 
seventy-five percent (75%) of the acknowledged sales price for a cancellation between twenty-two (22) and 
twenty-eight (28) days after Seller's acceptance; and one hundred percent (100%) of the acknowledged sale 
price of the equipment for a cancellation made twenty-nine (29) or more days atter Seller's acceptance. Buyer 
unconditionally agrees to make such payments regardless of the events or circumstances which led to the can
cellation. 

6. SPECIFICATIONS: The Seller reserves the right to change specifications as conditions warrant. 

7. ROUTING: Where prices include freight, the Seller determines the routing. If special routing is 
requested, a charge will be made for difference between such routing costs and normal minimum freight 
charges to same point. 

8. DELIVERY: Agreement of delivery date constitutes a �ortion of the contract price. Any changes in 
or delays to the agreed upon shipment date which are imposed by the Buyer will be subject to amendment of 
the contract price in accordance with the service charges listed in item (3) above. Seller will endeavor to ship 
by promised delivery date, but failure to do so for any cause whatever will not give Buyer right to cancel or 
hold Seller responsible for any damages resulting from the failure to deliver within the time slated. 

9. APPROVAL OF SELLER'S DESIGN: Where approval of the Seller's design is required by the Buyer 
prior to manufacture of the equipment, the Seller reserves the right to postpone purchase of materials or sup
plies to fill the order until atter receipt of Buyer approved drawings. Any delays in shipment imposed by the 
Buyer due to failure to approve the Seller's design within the time period agreed upon in the contract are sub· 
ject to amendment of the contract price in accordance with the service charges listed in item (3) above. 

10. SHIPPING: All goods are shipped at Buyer's risk and are shipped F.O.B. Point of Manufacture with 
no allowance for freight. Freight charges will be billed by the selected carrier. If freight charges are required 
, be prepaid by the Seller, Seller will invoice the freight charges at cost of freight plus fitteen percent (t 5%) 
ministrative handling fee. If material is received in damaged condition, Buyer should contact and immedi· 

Jiety file claim against the carrier. 

11. WARRANTY: Seller agrees that the apparatus manufactured will be free from defects in material 
and workmanship for a period of one (1) year from the date of original shipment, under normal use and ser
vice and when properly installed; and Seller's obligation under this agreement is limited solely to repair or 
replacement at Seller's option, at Seller's factories, or any part of parts thereof, which shall within one year 
from date of original shipment from factory to the original purchaser, be returned to Seller with transportation 
charges prepaid which Seller examination shall disclose to Seller satisfaction to have been defective. The sole 
purpose of the stipulated exclusive remedy shall be to provide the Buyer with free repair or replacement of 
defective goods in the manner provided herein. The exclusive remedy shall not be deemed to have failed its 
essential purpose so long as the Seller is willing and able to repair or replace defective goods in the prescribed 
manner. This agreement to repair or replace defective parts is expressly lieu of and in disclaimer and exclu
sion of any implied warranties of merchantability and fitness for a particular purpose, as well as all other 
implied warranties, in lal'I or equity, and of all other obligations or liabilities on Seller's part. There are not war
ranties which extend beyond the description hereof. No affirmation by Seller, by words or by action, other 
than as set forth in Paragraph 11 shall constitute a warranty. Seller neither assumes nor authorizes any per
son to assume for Seller any liability or obligation in connection wilh the sale of Seller's apparatus except said 
repair or replacement of the defective part as set forth above. 

12. LIMITATION OF LIABILITY AND DISCLAIMER OF CONSEQUENTIAL DAMAGES: Seller's liability 
does not include any labor charges for replacement of parts, adjustments, repairs, or any other work done out
side Seller's factories. Seller's liability does not include any consequential, incidental or resulting damage to 
person, property, equipment, goods, merchandise, profits, good l'lill or reputations arising out of any defect 
in or failure of Seller's apparatus. Seller's obliaation to repair or replace shall not apply to any apparatus which 
shall have been repaired or altered outside of Seller's factory in any way, or which has been or which has been 
subject to negligence, to misuse, �r to pressure in excess of stated limits. On parts not manufactured by Seller 
such as motors, controls, etc., Seller extends only the same warranties given to the Seller. Seller's agreement 
hereunde1 runs only to the immediate purchasers and does not extend, expressly or by implication, to any 
other person. Nothing in the above warranty provisions, however, shall impose any liability or obligation of 
any type, nature or description upon Seller if Seller has received payment in full for the apparatus in question. 
This l'larranty does not cover refrigerant gas, nor does it cover any apparatus damaged from freezing of water 
or heat transfer fluid. 

13. SHORTAGES: No claims for shortages will be considered unless same are made in writing to the 
Seller within ten (10) days of receipt of shipment. 

14. RETURNS: Permission to return material plus shipping instructions and Returned Goods Tags 
must be secured from the factory offices of the Seller before returning any material. All returns must be 
unused, in new condition, and of standard manufacture. They are subject to a handling charge as stated by 
Seller. All authorized return shipments must be made as directed by Seller anQ with transportation charges 
prepaid to point of origin of our shipment unless instructed otherwise. Shipments of material returned with
out authorization or improperly tagged or not prepaid are subject to refusal and immediate return to shipper. 
Products which are obsolete or made to special order are not returnable. 

15. SOLE TERMS: Failure of the Seller to object to provisions contained in Buyer's purchase orders or 
other communications shall not be deemed a l'laiver of the terms or conditions hereof nor acceptance of such 
provision. The printed terms hereon combined with the other writings entered into between the parties, are 
the entire contract and all the terms thereof. No oral statement, warranties, representations, stipulations or 
terms have any binding effect or be any part of the contract whatsoever. If any provision in this 
Acknowledgement and Acceptance or related writings shall for any reason be or become illegal, void or unen
forceable, that illegality, voidness or unenforceability shall not effect any other provision. 

16. Failure of the Buyer to object in writing within five (5) days of receipt thereof to Terms of Sale con· 
tained in the Seller's acceptance and/or acknowledgement, or other communications, shall be deemed an 
acceptance of such Terms of Sale by Buyer. 

17. The Occupational Safety and Heath Act (OSHA) imposes cer;ain requirements on an "employer" 
including many refating to the use of machinery and equipment. These requirements are directly related to 
the conditions under which and the manner in which the machinery or equipment is used. Seller makes no 
warranty, expressed or implied, under OSHA, its interpretations and/or regulations. Further, the Seller makes 
no warranty of any kind other than the warranty set forth in Paragraph 11 of the Terms of Sale. 

18. GENERAL CONDITIONS: The sales of goods pursuant to this order shall be governed by the laws 
ol the State of Ohio. In addition to the rights and remedies conferred upon Seller by law, Seller shall not be 
required to proceed with the performance of any order or contract, if Buyer is in default in the performance of 
any order or contract with Seller, and in case of doubt as to Buyer's financial responsibility, shipments under 
this order may be suspended. This contract shall be binding upon and shall inure lo the benefit of the suc
cessors and assigns of Buyer and Seller, provided, however, that Buyer may not assign or transfer this con
tract, in whole or in part, except upon writlen consent ol Seller 

38241 Willoughby Pkwy., Willoughby, Ohio 44094-7582 
Phone: (440) 918-0505 • FAX (440) 918-0606 / 918-0707 
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Warranty Policy & Procedures 

Warranty is a manufacturer's means of protecting the end users of our products from defects in workmanship and materials which 
may not be detected at the time of manufacture. The following warranty policy is Budzar Industries, Inc. method to implement the 
corrections of such defects and track patterns of defects to aid in ongoing product improvement. We, at Budzar Industries Inc., are 
committed to ongoing product improvement and realize that customer satifsfaction is of the utmost importance to insure the mer
chantability of our products as our future sales is built on the satisfaction of our past customers. 

Consequently, to insure that our customers receive the product performance and service satisfaction expected of all Budzar Indus
tries, Inc. products, we have produced the following warranty policy and procedures: 

WARRANTY PARTS 

Warranty Parts are defined as parts which were utilized in the manufacture of the original product. Only 
warranty parts which fall within one (1) year of the original equipment warranty period (See Terms of Sale) will be considered for war
ranty replacement. Budzar Industries, Inc. Service Department will, in conjunction with the manufacturer of the failed component(s), 
and in accordance with the conditions set forth in Term of Sale, determine on a case by case basis if the failed component is a war
ranty issue. 

Component parts which fail within the original warranty period will be replaced with an exact duplicate part, if possible. In 
the event an exact replacement part cannot be provided within an equitable time period, Budzar Industries, Inc., at its op
tion, may provide a like component equal to the failed component. 

The component replaced shall be warranted for a period of ninety (90) days from the documented date of 
shipment from the factory or for the remainder of the original equipment warranty, whichever comes last. 

THE WARRANTY REPLACEMENT PROCEDURE 

Upon receipt of a confirmed customer purchase order, Budzar Industries, Inc. will enter a parts order for the per
ceived defective component and issue a Return Goods Authorization (RGA) for it's return. Upon receipt of the compo
nent from the customer, the component will be evaluated; it's warranty status determined, and the individual issuing the 
purchase order advised of the determination. 

In the event that the component is determined to be defective, a credit will be issued to the customer's ac
count to offset the customer's purchase order. 

In the event that the component is found not to be defective, the customer will be contacted to determine the 
disposition of the customer's property. If, after being contacted, the customer does not advise Budzar Industries, 
Inc. within 20 working days of their chosen means of disposition, the component will be discarded. 

Budzar Industries, Inc., in accordance with the Terms of Sale, cannot be liable for any additional warranty coverage either implied or 
extended by any individual other than those specified in the Terms of Sale. Further, the implication or use of Budzar Industries, Inc. 
name with any additional warranty or statement of coverage beyond the documented conditions within the Terms of Sale is specifi
cally prohibited. 
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TECHNICAL 
RESOURCE 
SUPPORT 

Engineering Service 
Service Technician 
PLC Program Assistance 

BUDZAR INDUSTRIES INC. TECHNICAL SERVICES 
38241 Willoughby Parkway 

Willoughby, Ohio 44094-7582 
Tel 440-918-0505 Fax 440-918-0606/0707 

DOMESTIC FIELD SERVICE LABOR RATES 
TERMS & CONDITIONS EFFECTIVE JANUARY 1, 2008 

HOURLY RATES 
NORMAL OVERTIME HOLIDAY 
HOURLY RATE SUNDAY 

RATE RATE 

$200.00 $300.00 $400.00 
$125.00 $187.50 $250.00 
$125.00 $187.50 $250.00 

*Normal working hours are considered as 8:00am to 4:30pm with½ hour for lunch. 

TRAVEL 
HOURLY 

RATE 

$160.00 
$100.00 
$100.00 

The Purchaser shall issue a hard copy of their purchase order to Budzar Industries Inc. for the services to be pe1formed. Upon receipt of 
the above purchase order, a Service Representative will be assigned to carry out the order and a Service Confirmation will be issued. 

In the event that the Purchaser is ordering "Start-up" assistance, a "Start-up" questionnaire will be furnished to the Purchasers 
representative, which must be completed and returned to the Budzar Industries, Inc. Service Department prior to and as a condition of 

�Id service ... 

The Purchaser agrees to pay Budzar Industries Inc. for the time, expenses, and materials required for each Service Representative to 
accomplish the work ordered by the Purchaser. Charges for time are made according to the above schedule of charges for each Service 
Representative. Materials are billed at Budzar Industries, Inc. current prices. 

Budzar Industries Inc. will not be liable for damages to the customer's facility or losses or product, materials, damage to equipment, or 
any consequential damages of any kind in execution of this service. By acceptance of service, the customer releases Budzar Industries, 
Inc. from any/all claims arising as a result of said service. 

In addition to the above, charges will be made for the actual cost of living expenses (meals and hotels) and travel expenses (car rental, 
parking, tolls, mileage, air fare) at cost plus a 10% administrative fee. If it is necessary to travel by Company or Personal vehicle, the 
rate is $0.65 per mile for an automobile and $0.95 per mile if a van or truck is required for service. 

The minimum period of time charged for service is TWO (2) hours plus expenses. 

ldle time, during which the Service Representative cannot perform his duties because of the Purchasers or their representatives' cause, 
request, or requirement, shall be regarded as have been actually worked by him, even though his services have not, in fact, been used 
and will be billed according to the above Labor Rate Schedule. 

Service billings are due and payable upon receipt of invoice. 

Company Name: ______________ _ 

Signed: _________________ _ 
Authorized Customer Representative & Title 

1ate: _______ ___________ _ 
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SYSTEM SPECIFICATIONS 

BUDZAR SERIAL NUMBER: 

BUDZAR MODEL NUMBER: 

PURCHASE ORDER NUMBER: 

SUPPLY VOLTAGE: 

FULL LOAD AMPERAGE 

DESIGN TEMPERATURE RANGE: 

MAXIMUM DESIGN PRESSURE: 

DESIGN FLOW RATE: 

FLUID 

AREA CLASSIFICATION: 

SHIPMENT DATE: 

201208 -20770 

1 OT-180145 - GOH- SP 

1209051901 

460 V/ 3 Ph/ 60 Hz 

238 A 

50 °F TO 750 °F 

225 PSIG 

145 GPM@ 93 FT TOH 

DOWTHERM A 

NEMA12 

FEBRUARY 2013 
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REV. A, 12/01/03 

OT HOT OIL HEAT TRANSFER SYSTEM 
INSTALLATION, OPERATION, & MAINTENANCE MANUAL 



1 .  GENERAL 

The Temperature Control Unit (TCU) is an engineered package designed to 
provide precise temperature control of your process equ ipment (process). It 
controls the temperature of the process by circulating a heat transfer fluid to and 
from the process .  The TCU wi l l  heat or cool ( if the cool ing option was 
pu rchased) the process by adding or removing heat from the heat transfer flu id 
(flu id) .  

Extreme care must be used in  instal l ing this un it and double checks should be 
made at every step during insta l lation .  Instal lers and operators of the equ ipment 
must be thoroughly fami l iar  with the instructions in this manual before 
commencing work. If the correct procedures are fol lowed the un it should provide 
many years of trouble free service .  

2.  RECE IVI NG AN D I NSPECTI ON 

1 .  Inspect unit  for physical damage. 

2 .  The recipient must fi le damage claims with carrier. 

3 .  Check the supply voltage on un it data p late. Users supply voltage must be 
within  10 % of voltage noted on data p late . 

4 .  Before hooking up the un it , a l l  pipe connections,  flanges , un ions and other 
Fittings including bolts , which hold bonnets to heat exchangers and al l  
electrical connections, must be checked and tightened . Although each 
machine is operated at the factory before shipment, the constant vibration 
during shipment can loosen these items, and it is impossible for us to assure 
that they wi l l  be tight after the un it is hooked up .  It is easy to check these 
items before attaching the machine to the load since it wi l l  be avai lable from 
al l  s ides to do this work. 

5. Unauthorized alterations to factory suppl ied equipment voids warranty. 
Consult factory if mod ifications are requ i red . 

3 .  I NSTALLATION AN D COM M I SS ION I NG 

NOTE: Instal lation ,  commission ing and maintenance should on ly be performed 
by qual ified ind ividuals who are versed in loca l codes and regu lations, and 
experienced with equ ipment of this type and nature. 

CAUTION: Rotating equipment, hot surfaces and sl id ing valve stems are a 
potential inju ry hazard .  Use caution when working on or around the equipment 
and avoid contact. 

) 

) 



It cannot be stated strongly enough that a closed loop hot oi l  system must be 
purged of air and moisture prior to operation . Please fol low the steps outlined on 
the next several pages and use good sense and caution for all procedures. 
Refer to Figu re 1 .0 and 2 .0 as wel l  as the d rawings for the TCU located 
elsewhere in this manual .  

4. SETTING 

The TCU is designed to be place on level flooring to evenly support the machine 
load. Shimm ing the un it may be requ i red to correct for non-level field conditions .  
Excessive d istortion of  the framing may lead to premature pump fai lure .  

Non-portable un its have lagg ing holes so that the un it can be anchored to the 
flooring .  Anchoring and foundation design is the responsibi l ity of the insta l l ing 
contractor or the owner un less specifical ly contracted from Budzar Industries , 
Inc. 

5 .  ELECTRICAL HOOK-U P 

Fol low al l  local and National Electric Codes. First check to see that a l l  switches 
are in the off position . The electrical instal lation consists main ly of hooking-up the 
main supply power. The voltage and frequency of the TCU is ind icated on the 
nameplate of the machine and must be matched within ± 10 %. The electrical 
power taps should be fed to the machine from a fused disconnect switch. Fuses 
must be sized in accordance with the National Electric Code. 

The incoming power is to be connected at the main power connections provided 
on the TCU. Budzar offers a variety of incoming power connections; non- fused 
d isconnects , fused d isconnects , circuit breakers and simple power terminals. A 
Licensed electrical contractor or electrician who is qual ified for industria l  
equipment instal lation should handle the power wiring instal lation. CAUTION: 
NEC requ i res that a power d isconnect, with lockout capabi l ity , be within sight of 
the equ ipment for maintenance purposes. 

6 .  EXPANS ION TAN KS 

Budzar offers several expansion tank options. If the expansion tank is a vented 
design it wi l l  need to be located at the highest point in the system. This location 
is requ i red to prevent oi l  from overfi l l ing the tank and leaking out the vent cap . If 
the tank was not ordered with remote mounting as an option it may be easy to 
remove the tank for remote mounting .  Contact the Budzar Service Department if 
questions arise related to expansion tank locat ion.  



Even when the n itrogen purg ing option has been purchased, Budzar sti l l  
recommends locating the tank at  the highest point to simpl ify venting and 
moisture purg ing of the system. Further i f  p iping is higher than the tank and the 
n itrogen pressure is lost the tank can flood and spi l l  out. 

7. P I P I N G  

Proper p ip ing connections must be made to the TCU. Al l piping connections are 
labeled and are shown on the d rawings located elsewhere in this manual .  

The connections are as fol lows: 

1 .  Water supply (Cooling water to heat exchangers or pump seal cool ing ,  if 
appl icable) 

2 .  Water Drain or return (Drain out of exchangers or seal cool ing , if appl icable) 

3 .  O i l  circulation connections to the process (Discharge and Return out to 
load's) 

4 .  Expansion l ine to tank and d ischarge vent l ine to tank (when remote mounting 
tank) 

5 .  Instrument Air, Nitrogen purge, tank off gas/vent (if appl icable) 

The successful operation of the Fluid Heat Transfer System is largely dependent 
upon proper design of the process equipment to be controlled, the s izing and 
capacity of the TCU and design of the interconnecting piping . Improperly 
designed piping or process equ ipment can cause fai lure of the electric heaters 
and circu lating pumps. Undersized piping or passages in the process can make 
it impossible to obtain close temperature control .  Interconnecting l ines between 
the un it and process should be piped according to appropriate specificat ion. It is 
essential to provide adequate means to rel ieve expansion and contraction 
stresses that occur because of the extreme temperature changes. Customers 
piping must not place any add itional stress or loads on the TCU piping, framing 
and pump(s). External loads or piping stress can cause misalignment of the 
pump(s) and motor assembly, which can cause damage, excessive wear or 
premature fai lure .  

The connecting pipes between the heat transfer machine and the process being 
contro l led must be large enough to: · 

1 .  Handle al l  the heating or cool ing necessary to accommodate the maximum 
load on the process being control led without causing excessive temperature 
variation across the process. 

) 
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2 .  Permit the machine to operate at or near design cond itions to insure close 
temperature control and to protect the heater and pump. 

3 .  Al low air and moisture to be evacuated from the piping , TCU and process. 

As a gu idel ine, the connecting piping or hose should be at least as large as the 
connection on the Hot Oil Unit . If it is absolutely necessary to reduce the 
connection size, reduce it by one (1 ) pipe size only, to keep the restriction to flow 
at a min imum. Preventing high resistance to flow in the piping system is critical .  
If rotary unions, check valves or quick d isconnects are in  the system pip ing ,  
check these items for abi l ity to handle the proper flow rates . The water feed l ines 
must be free of restrictions that could cause expanding water to create excess 
pressure ,  such as a block valve. Service valves can be insta l led , or may have 
been suppl ied by Budzar, in the cool ing water l i nes. The service valves must be 
open du ring operation .  

CAUTION: If necessary, instal l  safety pressure relief valves on the cool ing water 
feed l ines. 

Typical cool ing water sources are City Water, Wel l  Water, River or Pond Water. 
When uti l izing of any of these sources , be sure that it is free of contaminates to 
prevent system and pump seal cooler fou l ing problems . An ideal source , when 
system- operating temperatures do not need to go below 9 5°F, is treated cool ing 
tower water. Chil led water is required to run the un it at colder temperatures. 

8. FLUS H I NG AND PRESSURE TESTING G U I DEL I NES 

Flush the interconnecting piping to remove al l  weld slag , scale and other foreign 
materia l ,  which may have accumu lated in  the piping during instal lation .  Budzar 
recommends the use of a flushing flu id such as Therminol® FF, MultiTherm® 

100 or equal product for the piping loop and the hot oi l un it. 

If stra iners were not purchased as part of the TCU, permanent or temporary 
strainers should be installed in  the interconnecting piping to prevent debris from 
getting into the pump. Pipe and weld s lag or other hard debris wi l l  damage the 
pump seal requiring premature replacement. Pump seals are not warranted . 
During the start- up of the unit the stra iners wil l need to be cleaned frequently to 
remove accumulated debris . A drop in pump discharge pressure or cavitation of 
the pump may ind icate that the strainer(s) are clogged . Refer to the trouble 
shooting section for strainer cleaning gu idel ines. 

Pressure test the interconnecting piping accord ing to the specifications to the 
required test pressure ,  see the steps below. Budzar recommends using the 
flushing flu id for the pressure testing of the hot oi l  unit and pip ing loop ,  so that the 
system wil l not be contaminated with excess water. 



CAUTION: Protect a l l  i nstruments ,  safeties and process equipment which could 
be damaged from excess pressure .  

Even though the un it was pressure tested at the factory and should not requ i re 
add itional testing ,  flushing the TCU is a good idea. 

Pressure test the piping as fol lows: 

1 .  With the TCU and interconnecting piping fi l led connect a pressure boost 
source to a connections on the TCU or p ip ing .  A valve should be instal led to 
a l low for isolation of the pressure source. An accurate pressure gauge with 
the test pressure range should be insta lled to monitor the pressure .  An 
excel lent source is a Nitrogen bottle. 

2 .  Al low the Nitrogen to raise the pressure in  the piping system to the test 
pressure .  

3 .  Isolate the source of pressure .  Check for leaks and repair as necessary. 

4 .  When the piping is free from leaks hold the pressure in the system for a 
min imum of one hour. 

5 .  The pressure test must be conducted in a controlled and safe manner to 
check the integrity of the pip ing and to check for leaks. This is done to 
min im ize the chance of a fai l ure at operating cond itions. A fai lure du ring 
operation may result i n  the loss of heat transfer flu id ,  unnecessary down time, 
product contamination ,  loss of property , or inju ry to personnel .  

9. F I LL I N G  TH E SYSTEM 

Make certain that compatible heat transfer oi l  i s  being used to meet the system 
requ i rements .  If any questions arise, contact our Service or Eng ineering 
Department for recommended oi ls .  

Fi l l  the system through the fi l l/d rain valve (if provided) , which should be located 
below the i n let l ine on the suction side of the pump or the fi l l vent port . Fi l l  the 
system at the lowest point in the interconnecting piping when the TCU is instal led 
higher than the process. Fi l l  the piping loop and the hot oil unit and process with 
thermal fl u id from new containers. Fi l l ing via a pump wi l l  speed the fi l l i ng 
process ,  as wi l l  the use of "automatic" air vents , i nstalled at highest points in  the 
piping , these are avai lable from Armstrong , Spirax Sarco and other 
manufacturers or can be purchased from Budzar. Continue to fi l l  the system 
while venting the high points unti l the system is fu l l .  NOTE: The vent valve on 
the TCU to the expansion tank must be opened to al low air to vent from the 
piping . If Budzar did not provide the expansion tank this vent valve must be 
installed in the field .  The manual bypass valve for the expansion tank 

) 

) 



backpressure regu lator, if so equipped, should be open to aid venting and fi l l ing . 
Fi l l  the system unti l level on the expansion tank shows a level of 1 /4 the tank 
capacity. 

Now that the un it has oi l  in it, momentarily engage the start button on the unit and 
observe the pump rotation. Make certain that the belt or pump coupl ing (for long 
coupled pumps) has been removed before bumping to check rotation ,  the 
impeller can unthread itself from the motor shaft. For close coup led pumps the 
"bumping" must be very brief since the impeller can unthread itself from the 
motor shaft. NOTE: The al ignment of the pump and motor should be check prior 
to extended operation of the pump. The pumps were al igned prior to shipment 
but sh ipping and instal lation operations may have caused the pump to become 
misaligned . Final a l ignment is not with in  the scope of the Budzar supply and 
must be verified in the field by others . The correct rotation wil l  be either stamped 
on the pump casing or ind icated in the pump section of this manual .  If the 
circulating pump is runn ing backwards ,  reverse any two of the three-phase power 
input leads where they enter into the control box .  The rotations of the pumps on 
mu lti - zone TCU's are tested prior to shipping from the factory. It is  advisable to 
correct for improper phase (rotation) at the main input rather than on the 
ind ividual pumps. After correct rotation is confi rmed start the pump, the pressure 
gauge should indicate a positive pressure ,  wh ich is a characteristic of the pump 
and system curves . If no pressure is ind icated stop the pump immediately, there 
might be a i r  entrapment starving the pump. If this is the case, the system wi l l  not 
operate unti l the air is released . Damage to the pump can occur if it is run 
without oi l  in the volute so the a i r  must be purged from the pump volute. It may 
be possible to force the air out by runn ing the fi l l  pump whi le bleed ing air from a 
pip ing h igh point. It may be necessary to loosen the top (2 ) pump bolts hold ing 
the volute together to release the a ir. Retighten bolts after oi l seeps by. NOTE: 
The TCU has safeties that prevent the electric heaters from operating if sufficient 
flow cannot be maintained over the heating elements. An example is a pressure 
switch on the pump d ischarge ,  which is wired in the heater control circu it .  
Optional safeties include a bypass valve installed in the d ischarge piping and 
flow measuring devices other than a pressure switch. The bypass valve l imits 
the backpressure in cases where excessive restrictions are encounter that could 
cause damage to the heater and o i l .  However, restricted flow to the process can 
cause erratic control of the process temperature. 

1 0 . A IR  AND MOISTU RE PURG I NG 

Start the pump to circulate flu id throughout the piping and the process . Once the 
pump is running the temperatu re control ler, usual ly mounted in the door of the 
electrical enclosure, should be set to a l0w va lue (50 °F/20 °C) so that heating 
wil l  not occur. Vent the process equipment and the piping to remove air. 

NOTE: The fi l l  source must be avai lable du ring th is operation since as a i r  is 
forced out of the pip ing system add itional fl u id wil l be needed to fi l l  the space. 



BE CAREFUL THAT THE LEVEL IN THE EXPANSION TANK DOES NOT 
DROP BELOW THE VISIBLE LEVEL. 

Once the bu lk of the air has been expelled the level in the expansion tank may 
need to be adjusted . Turn off the pump. Drain or add flu id to the hot oil un it unti l 
approximately 1 /3 to 1 /4 of the expansion tank is fu l l  or if appl icable just above 
the low-level switch trip point. 

Now that the system is completely fi l led and vented of as much air as possible 
ramp the setpoint of the hot oi l  unit up to the designed setpoint. 

CAUTION: Do not exceed the maximum al lowable ramp rate fro the process 
equipment. 

At each step hold the temperature constant and al low the process equipment and 
interconnecting piping to rise in temperatu re and check the level i n  the expansion 
tank. The manual vent valve on the hot oi l  un it to the expansion tank should be 
open to purge air and moisture from the system. If appl icable the expansion tank 
backpressure vent valve manual bypass should also be opened to evacuate air 
and moisture .  If appl icable , the 3 -way cool ing control valve should be modu lated 
through the ful l  stroke several times at every other temperature step to al low for 
proper venting .  Continue venting as in  other steps using extreme caution once 
the temperature has exceeded 110 °F/45 °C. This is an important step that may 
take some time to complete due to the complex nature of the interconnected 
process pip ing .  

Once the system has been vented and boi led out ,  the n itrogen blanket, i f  
appl icable, can be establ ished . Close the manual vent and backpressure bypass 
valves and pressurize the expansion tank from the n itrogen supply system and 
verify the pressure settings on the n itrogen regu lator and the back pressure 
regulator. The system is now ready to be brought to maximum operating 
temperature .  Fol low the process equ ipment manufacturer instructions for 
instal lation and start up of those pieces of equ ipment. 

1 1 .  TYP I.CAL PRECAUTIONS 

The l iqu id level in the expansion tank must be  checked continual ly during the 
in itial start- up procedure .  The l iqu id level should not exceed the 1 /4 mark nor 
d rop below the 1 /8 mark on the l iqu id level gauge. If abnormal expansion of flu id 
occurs ,  it is e ither because of a ir  or steam (excess water) sti l l  p resent in the 
system. Review the air and moisture purg ing segment and repeat if necessary. 
If the problem continues shut the pump down and check the a i r  vent valves, if 
provided, and pump / motor assembly. 
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1 2 . OPERATI NG 

Providing that the flush ing ,  fi l l ing and purg ing sequences are complete the un it is 
now ready to be operated . CAUTION: Make certain that the vent valve from the 
TCU d ischarge to the expansion tank is closed before raising the un it 
temperature .  Excessive heating of the expansion tank can cause oxidation of the 
flu id .  Start the pump and set the temperature controller in it ial ly to operate at 

50 °F for approximately fifteen (15 ) minutes to establ ish that the system is 
functioning properly. The first t ime you start the TCU take amperage read ings on 
the motor(s) and check al l  the safety controls and compare these to the copy of 
the test report. If al l  components are operat ing as requ i red , beg in to heat by 
setting the temperature control ler at ambient plus 100 °F,  take amp. read ings on 
heater and compare to the test report .  If any problem is found with the Heat 
Transfer System, contact Budzar Industries. If everything is found to operate 
correctly proceed to heat-up the unit  and a l low fifteen (15 ) minutes of operating 
t ime at each step of 25 °F before proceeding to the next setpoint change in 
temperature .  Excessive water or a i r  in the system can cause the heat transfer 
flu id to back-up into the expansion tank and thus evacuating the heating 
chamber. If this happens, return to the purg ing step. If this problem persists, 
d rain the system and recharge with new moisture free heat transfer flu id .  Keep 
in mind that oil that sits does accumu late moisture .  

The TCU may now be operated unt i l  the maximum operational setpoint is  
attained .  After the in itial start- up sequence day to day start-up should just 
i nclude turn ing on the pump and setting the temperature. A system, which has 
been purged and properly maintained , should start right up and operate with out 
i ncident. During heat up the on ly l im itation to temperature ramp rate is the 
process and the avai lable heat in the TCU. CAUTION: Some process 
equipment is susceptible to thermal shock, contact the process equipment 
manufacturer for ramp rate l im itations . 

1 3 . TROU BLE SHOOTI NG 

The fol lowing points have been noted during previous Installations and appeared 
to be the most common instal lation problems. Please read carefu lly so that you 
can either rectify or avoid them during the instal lation of your equ ipment. 

1 .  Lack of circulation and/or temperature contro l .  Read ings that rise and fal l  over 
wide spread ranges. 

-
A Improper piping hook-ups, a condition which wil l cause an apparent lack of 

circulation, or lack of control, and can be due to nameplates being located 
incorrectly or being improperly interpreted . Trace the pip ing system 
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through the transfer system out to the load and back to make sure that the 
labels and piping are correct. 

B. Caused by lack of circulation due to either vapor binding of the system, 
restriction in  the system or improper piping . Double check al l  points 
concern ing air venting and pipe siz ing . 

C. Pump rotation incorrect. Note that a centrifugal pump wi l l  develop some 
flow regard less of its rotational d i rection .  It wi l l ,  however, develop proper 
flow only in the right d irection .  Check pump shafts and motor fans, where 
rotation can be observed for proper rotation , or use a d ischarge pressure 
gauge in conjunction with a suction pressure gauge to determine which 
d i rection provides the higher d ischarge pressure. 

2 .  Wide temperature fluctuation around set point . . .  control band too narrow on 
control ler. 

3 .  Machine will not run properly, motor trips overload or blows fuses, electrical 
trouble suspected. This , in many cases, is due to the fact that one or more of 
the four wires compromising a three phase g rounded neutra l  system has a 
loose connection to either terminals or lugs.  Please check each wire following 
the wire through from source to fina l  termination within the unit power box. 
NOTE: Continuity tests are helpful in finding a loose connection .  

4 .  No temperature · control at process - rel ief valve not seating properly letting 
fluid bypass the process . 

5 .  Tank overflow 

A. Too much oi l in system 

1 .  Check level at cold start. Tank should be no more than 1 /4 fu l l .  

2 .  Check total o i l  in system .  Typically o i l  expands 10 % for every 200 °F 
rise in temperature .  

B. Too much moisture in system (overflow occurs around 220-250 °F) 

1 .  Check cool ing tubes or  jackets for leaks into oi l  

2 .  Review procedure for fi l l ing system 

C. Flow down stream of un it b locked 

1 .  Check for high d ischarge pressure read ings or open vent valve. 

2 .  Instal l  By-pass 



6 .  High Discharge Pressure 

A. May be an ind ication of a clogged fi lter. Cool the un it down if possible and 
stop the pump or stop th� pump and al low the un it to cool natural ly. 
Isolate the fi lter and replace the filter element. Reinstal l  the screen and 
open the isolation valves , a ir  wi l l  need to be purged . The procedure may 
need to be repeated several times before al l  the debris is e l iminated . It 
may be possible to "blowdown" the stra-iner during hot operations when a 
strainer blowdown valve was purchased. CAUTION: Be carefu l when 
blowing down strainers in  hot service. 

7. Moisture or air entrained in heat transfer flu id .  Return to the Air and Moisture 
Purg ing section and repeat. 

1 4 . I NSU LATION (APPE N D IX A) 

The system should be started up and al lowed to operate at typical temperatures 
before final i nsulating steps are completed . 

Selection of su itable insu lation requ i res careful consideration because of the high 
operating temperatures and safety considerations involved . Heat transfer l iqu ids 
can pose a fire hazard when they contact absorbent insulation materials at 
elevated temperatures. Laboratory tests have shown that synthetic heat transfer 
fluids have simi lar fire hazard characteristics of organic flu ids when exposed to 
absorbent insulation at e levated temperatures. However, in some instances, 
synthetic heat transfer fluid was shown to present less of a hazard than some 
organic heat transfer flu ids .  

Nonabsorbent, closed cel l  insulation such as cel l u lar g lass is the preferred 
material for systems operating at high temperatures. Closed cell insulation ,  at a 
min imum, is recommended for instal lation at al l  flanges, valves and connections. 
Fiberg lass insu lation may be used provided that i t  is sealed to prevent saturation 
from d ripping flu id .  In addition metal jacketing with high temperature cau lk ing is 
the minimum recommendation for seal ing or i nstal l  fiberg lass insulation only were 
it is not exposed to dripping flu id . 

Add itional measures to el iminate l iqu id leakage into insu lation from potentia l  
problem areas such as valve packing g lands, flange gaskets and instrument 
connections include: 

1 .  El iminating the source of the leakage as soon as it occurs. This may require 
add itional and proper tighten ing of flanged or screwed connections, 
replacement of leaking gaskets and repacking of valve stems with high 
temperatu re packing materia l .  



2 .  Covering insulation in those a reas where leaks are most l ikely to occur, using 
a hydraul ic setting, oi l-resistant cement or nonabsorbent shielding . 

3 .  Establ ishing a system for regu lar inspection and maintenance of heat transfer 
equ ipment and pip ing to detect leaks at the earliest opportunity and replace 
any oi l-soaked insulat ion. 

1 5 . F I LTRATION (APPEND IX B) 

Under proper use conditions, the heat transfer fl u id generates no solid materials 
by itself. However, rust, mi l l  scale and other contaminants can be present or can 
be accidentally introduced into a heat transfer system. Interconnecting piping 
design should include a filter or at a min imum, flanges and valves for future fi lter 
connections. 

Budzar offers two basic filter options. A filter can be designed to operate at the 
highest expected temperature of the system and left on-l ine continuously. Or, a 
lower temperature fi lter can be instal led that is by-passed when the system is 
hot. A lower temperature fi lter provides g reater capacity, fewer leaks and smaller 
particle s ize retention at lower in itial cost. General ly , fi ltration down to 10-micron 
is requ i red to get contaminants and fine particu late out of the l iqu id .  

1 6 . H EAT TRANSFER SYSTEM CLEANOUT (APPEND IX 
g 
1 6. 1  CAUSE OF SYSTEM FOULING 

Even when proper heat transfer fl u ids are selected, improper or abnormal 
operating cond itions can cause the heating system to develop fou l ing on the heat 
transfer surfaces, which may requ i re a system cleanout. 

The most common causes of system fou l ing are :  

• overheating the heat transfer flu id 

• contamination by process chem icals or other heat transfer flu ids 

• oxidation of the heat transfer flu id 

Heat transfer flu ids are affected by oxid izing conditions. Should extensive 
oxidation occur from air contacting  hot flu id, a carbonaceous residue wil l form 
and adhere loosely to the system heating surfaces requ i ring cleanout of the 
system .  Thermal breakdown of the flu id is less common than oxidation of these 
flu ids ,  but can create carbonaceous deposits within the system. Contamination 
from process fluids or other heating med ia may contribute to foul ing of a system. 
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I ncompatib i l ity of the flu id chemistries involved may d ictate chang ing to fresh 
heat transfer flu id .  This requ i res reclamation and or d isposal of contaminated 
heat transfer flu id and refi l l ing the system with new flu id .  

1 6.2 CORRECTIVE ACTION 

The decision to clean the system to remove troublesome sol ids that affect pump 
seal performance and foul  the heating surfaces or to replace contaminated heat 
transfer fluid must be the judgment of the customer. The method of clean ing is 
dependent upon the degree of sol ids bui ldup and surface fou l ing .  

1 6.3 HEAT TRANSFER SYSTEM CLEANERS 

Today's fast paced production schedu les don't a lways a l low for timely oi l  
changes and preventative maintenance. This situation over time can result i n  
harmfu l deposits being created with in your  system, u ltimately lead ing to 
eq uipment fa i lure .  Therefore, in our effort to truly service the heater transfer 
industry, Frontier has developed 4 un ique and specific heat transfer system 
cleaners. Ranging from preventative maintenance system cleaners to 
emergency downtime system revivers, we have a cleaner that fits your needs 
and schedu le .  

DuraClean i s  part of  our new l ine of premium heat transfer flu ids .  This product is 
a long l ife , preventative maintenance and l ig ht duty system cleaner, in addition to 
functioning as a long term heat transfer flu id .  

DuraClean Concetrate i s  sl ightly more aggressive and is  added to a system a 
few days prior to an oi l  change. It effectively cleans s ludge and carbon deposits 
without shutting the system down and does not req uire subsequent flushing . 

Carb-off is our orig inal  and most aggressive cleaner. Recommended by major 
equ ipment OEM's,  the fast acting formulation makes it perfect for stripping fouled 
heat transfer systems of oxididated and thermal ly degraded oil deposites .  
Once flu ids are d ra ined and replaced with Carb-off, the system must then be 

kept under 1 50°F wh ile circu lating .  It wi l l  general ly clean moderately to severely 
fou led systems in a few hours .  F lushing the system prior to fi l l ing with heat 
transfer fluid is requ i red. This product is compatible with all flu id types . 

Thermosolution is a g reat preventative maintenance tool .  It runs in systems at 
temperatures up to 575° F,  which makes it perfect for cleaning moderately fouled 
systems. It is virtua l ly odorless. After operation for 300 hours ,  the systems are 
just drained and refi l led with heat transfer flu id .  This product is compatible with 
petroleum and aromatic based flu ids .  



U-Clean Is another first for the industry . Final ly a cleaning flu id compatible with 
Polyalkylene Glycol fluids such as Ucon 500 , Which is safe and effective to use 
at temperature up to 500 °F. 
This product is ideal for either preventative maintenance of as a l ight to moderate 
system cleaner. Since Li-Clean is compatible with Ucon 500 it does not require 
flushing after use. 

Frontier 
Service and Sales 

www.heat-transfer-flu id . com 
1 -800-446 -4910 
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BASIC MODEL (F-V, FA-V, F & FA-TYPE) 

REVERSE CIRCULATION TYPE (R & RA-TYPE) 

HIGH TEMPERATURE ISOLATION TYPE (8-TYPE) 

I MPORTANT I N FORMATI ON 

· Before operating canned motor pump, read th i s  " Instruct ion 
Manua l "and "Caution Notes for Your Safety"to avoid wrong operat ion 
or work. It i s  essentia l  for your safety and avoid ing d isaster. 

· Keep th is "Instruction Manua l "  near the pump to be ava i l ab le  at any 
t ime .  
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1 .  CAUTION NOTES FOR YOUR SAFETY TEIKOKU Canned motor Pumps 

FOR YOUR SAFETY (1)  
Hazards are l isted at two levels 

Ignoring this <t>! warning can cause 
serious injury or 
even death 

DANGER 

DO NOT RUN DRY! 

DANGER & CAUTION 
Ignoring this 

CAUTION 

warning can cause 
personal injury and/or 
damage to the pump 

If the pump is allowed to run dry, the bearings, sleeves and other components could be damaged and serious 
overheating of the motor windings can occur. 

<t> OPEN VENT VALVE SLOWLY! 

You must exercise caution, even when the pump is 
not operating, internal pressures can be high at any 
time. For toxic liquids, proper safety methods must be 
observed. 

& AVOID RAPID TEMPERATURE CHANGES! 

Large changes in temperature 
must be avoided. Rapid changes can cause leaks to 

occur in gaskets. Published procedures for proper 
heating and cooling must be followed. If published 
procedures are not available check with Teikoku 
before operating the equipment. 

& HOT - DO NOT TOUCH! 

Motor and pump can be hot, even when pumping 
cold liquids. 

- 2 -
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FOR YOUR SAFETY (2) TEIKOKU Canned motor Pumps 
Hazards are listed at two levels DANGER & CAUTION 

& IF  MOTOR TRIPS, DO NOT RESTART BEFORE D ETERMINING THE CAUSE! 

Restarting the motor before ascertaining the cause 
may result in excessive heat causing pump or motor 
failure. 

<J> DO NOT REMOVE INTERNAL BOLTS IN  TERMINAL BOX! 

If it is necessary to remove the terminal box for any 
reason, first loosen the bolts by 2 or 3 turns to check 
if any internal pressure or l iquid is present. You must 
take measures if the possibility exists that the gas or 
l iquid is toxic or hazardous to personnel or the 
environment. 

& DO NOT REMOVE ANY BOLTS ON PUMP, MOTOR OR DRAIN PLUGS! 

The internal pressure can be higher than the 
atmosphere. Always loosen the drain plug slowly to 
relieve any internal pressure before attempting to 
disassemble the pump. You must take adequate 
precautions if the liquid in the pump could be 
hazardous to personnel or the environment. 

ALWAYS ASSUME THAT THERE IS LIQUID LEFT IN THE PUMP1 
There is always the possibility that residual liquid could remain in the pump and motor in spite of through 
decontamination. Pay particular attention to the clearance between the shaft and the impeller, bearings, 
sleeves, bearing housings and gaskets. You must take adequate precautions to protect personnel and the 
environment if the l iquid could be considered hazardous. 
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2. INTRODUCTION 

This INSTRUCTION MANUAL covers standard type of; 
• BASIC MODEL(F-V, FA-V ,  F&FA-type) 
• REVERSE CIRCULATION TYPE(R&RA-type) 
• HIGH TEMPERATURE ISOLATION TYPE(B-type) 

Other type/model such as High Temperature application Motor(X, Y motor) etc. ,needs different instruction manuals. 
Please check your type/model and if necessary, ask Sales Representative. 
Read carefully and do not use the pump before you thoroughly understand all of the instruction manual. 
Follow these instruction when operating the pump. 

( 1 )  Do not run pump dry. 
(2) Completely remove foreign materials from piping and system. 
(3) Prime pump and completely vent air in  motor housing before starting. 

Reverse circulation lines must be fully open all the way to the suction tank. 
Open all valves on reverse circulation line before priming. 

(4) Do not run the pump with discharge valve closed for more than one (1 ) minute. 
(5) Do not operate the pump in a wrong rotating direction. 
(6) · If pump is equipped with cooling or heating jacket, do not operate the pump without coolant or heating media. 
(7) In case of noise or vibration, check causes and take steps to correct. 
(8) Do not keep the pump running when TAG (Teikoku Rotary Guardian) meter indicates RED. 
(9) When a protection device indicate problem, check the cause without fai l and operate the pump only after the 

problem is corrected. 
( 1 0) When liquid may freeze or crystallize during pump stop, take necessary precautions. 
( 1 1 )  Should you need to operate the pump under different conditions from the initial specifications, please consult 

Factory or Sales Representative. 

3. RATING, SPECIFICATIONS AND PERFORMANCE 

The pump is manufactured in accordance with your specified requirements. Refer to "Drawings for Confirmation" for the 
details of rating and specifications. Also refer to the inspection certificates of performance. 
Please keep this manual with the drawings and inspection certificates. 

4. CONSTRUCTION 

Please read relevant pages after having well understanding o f  the construction o f  basic model explained below: 

4-1 . Basic Model(F-V,FA-V,F&FA) 
Basic models have two types of construction that have different circulation flow pattern, the hollow shaft construction and 
the circuTation pipe construction. Constructions of the basic model with the hollow shaft (type F-V and FA-V) are shown in 
Figure 1 and 2. Constructions of basic model with a circulation pipe are shown in Figure 3 and 4. Photographs of 
component part of  the FA-type are shown in Figure 5 .  The pump and (squirrel-cage induction) motor are assembled in  one 
housing requiring no dynamic seal. The stator and rotor assembly are hermetically sealed with their individual cans. The 
motor is isolated from the pumped fluid . In  the hollow shaft construction, pumped liquid flows from the discharge side of the 
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impeller to the inlet of the impeller in the following order. 

Discharge side of Impeller @ --+ Holes in Front Bearing Housing @ (F-V type)-+ Gap between Stator Can @ and 
Rotor Can @ --+  Gap between Bearing {rear side) @ and Shaft Sleeve @ --+  Rear Bearing Housing @ --+ Center 
hole of Shaft @ --+ inlet of Impeller @ 

Another flow runs from; 
Holes of Front Bearing Housing @ --+  Gap between Bearing(front side) @ and Shaft Sleeve @ --+ Orifice formed by 
Front Bearing Housing @ and hub of Impeller @ . 

In FA-V type, liquid flows through holes of Adapter @ into gap between Bearing(front side) @ and Shaft Sleeve @ 
and then takes the same flow as mentioned above. In the circulation pipe construction, pumped liquid flows from the 
discharge side of the casing to the impeller in the following order. 

Discharge flange of Casing @) --+  Filter @ --+ Circulation Pipe @ --+ Rear Bearing Housing @ --+ gap between 
Bearing(rear side) @ and Shaft Sleeve @ --+ Gap between Stator Can @ and Rotor Can @ --+ Gap between 
Bearing(front side) @ and Shaft Sleeve @ --+  Balance hole of Impeller @ 

This circulation flow works as lubricant for Bearing @ @ and as coolant for motor. So liquid contained slurry or 
shortage of circulating flow rate may cause troubles. The Rotor Assembly @ is supported by Bearing @ , @ on 
both side of Shaft @ with Impeller @ mounted on the end of the shaft. In this construction there is no shaft seal. 

F-type and FA-type ; 
On the F-type shown in Figure 1 and 3, the pump is close-coupled to the motor. On the FA-types, the pump is mounted 
with Adapter @ .In addition to the basic F and FA-types, a variety of m•odels can be provided to meet with a wide range 
of applications. Following are descriptions of modified pumps available. 

4-2. Reverse Circulation Type(R&RA-type) 
Reverse circulation type is shown in Fig.6 & 7. In this pump, circulation flow ,which lubricates Bearing @ @ and 
cools motor, runs to Rear Bearing Housing @ as in the hollow shaft construction and then goes back to the suction tank, 
not to the inlet of Impeller @ .This is to avoid heated circulated fluid coming into the pump suction. In case where liquids 
vaporize easily and have little NPSH, R or RA-type should be used. For good operation of reverse circulation type canned 
motor pump, keep reverse circulation flow rate at or within the specified range all the time while operation. The required 
flow rate is specified in the pump data sheet. 

4-3. High Temperature Isolation Type(B-type) 
The B-type pump in shown in Figure 8. This pump has Adapter @ and is designed to handle high temperature liquid, 
such as thermal oil or hot water. I t  contains a high temperature pump housing which consists of Casing @) and Impeller 
@ , and a relatively low temperature motor housing which consists of Stator Assembly @ and Rotor Assembly @ . .  
The liquid filling both housing(casing and motor)is the same and connected but thermally separated by an orifice formed 
by Adapter @ and Spacer � so as to prevent mixing of the two. The adapter is designed to restrict heat transfer from 
the pump housing. 

The pump has following flows: 
• Main flow 
( 1 )  Suction - Impeller @ - @) Discharge 
• Circulation flow(No.1 ) 

Auxiliary Impeller @ --+ Gap between Stator Can @ and Rotor Can @ --+ Gap between front Bearing @ and Shaft 
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Sleeve @ Heat Exchanger @ .... Rear Bearing Housing @ .... Center hole of Shafi @ end. 
• Circulation flow(No.2) 
Auxiliary Impeller @ .... Gap between rear Bearing @ and Shaft Sleeve @ .... Center hole of Shaft @ end. 
The hole on Adapter @ is provided to induce high pressure from Impeller @ to motor housing so that Auxil iary Impeller 
@ does not cavitate. 

5. INST ALLA Tl ON AND OPERATION 

5-1 . lnstruction before Instal lation 
(1) Avoid rough handling at the time of transportation and unloading. 
(2) Store in original packed condition. 
(3) Check the specifications indicated on the name plate and test cerlificate attached to the pump and compare with 

your requirement specifications. 
(4) Take care not to damage Circulation Pipe @ and heat exchanger assembly. 

5-2.lnstallation and Wir ing 
( 1 )  Completely remove foreign materials from piping, including dirt or welding slag. 
(2) Disassemble Base @ by taking out Bolt @ . 
(3) Set the base to the anchor and fasten blots. 
(4) Clean flanges and gaskets, Slide the pump on the Base @ and align the piping to the pump flanges. 
(5) Insert gaskets and fasten flange bolts. 
(6) Connect piping to the jackets, if the pump is equipped with jackets or heat exchanger. 
(7) After piping , fasten Holder @ to the Base @ with Bolt @ , Plate Washer � and Spring Washer @ . 
(8) Some R&RA-type pumps may have orifice plate to set in reverse circulation line. The orifice plate is set at the 

flange of Circulation Pipe @ 
(9) Connect the electric terminals per "Drawings for Confirmation." 
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No. NAME No. NAME 

01 CASING 46C BOLT 

02 IMPELLER 46D BOLT 

46E BOLT 

46F BOLT 

1 4  RB HOUSING 

1 5A BEARING A 48 SET SCREW 

1 58 BEARING A(grooved) 

1 6  SHAFT 53A SPRING WASHER 

1 7  SHAFT SLEEVE 538 SPRING WASHER 

1 8  THRUST COLLAR 53C SPRING WASHER 

1 9  ROTOR ASSEMBLY 54 PLAIN WASHER 

20 STATOR ASSEMBLY 55A WASHER 

21 ROTOR CAN 55B WASHER 

22 . STATOR CAN 55C WASHER 

56 ADJUST.WASHER 

24 TERMINAL BOX 57A LOCK WASHER 

32 FB HOUSING 57B LOCK WASHER 

SBA KEY 

58B KEY 

59 PLUG 

36 AIR VENT VALVE 

60 PIN 

40 BASE 

Fig. 1 BASIC MODEL(F-V TYPE) 41 HOLDER 66A GASKET 

46A BOLT 668 GASKET 

46B BOLT 

� 

____, 
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Fig. 2 BASIC MODEL(FA-V TYPE) 
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No. NAME 

01 CASING 

02 IMPELLER 

1 4  RB HOUSING 

1 5A BEARING A(grooved) 

158 BEARING A(grooved) 

1 6  SHAFT 

1 7  SHAFT SLEEVE 

1 8  THRUST COLLAR 

1 9  ROTOR ASSEMBLY 

20 ST A TOR ASSEMBLY 

21 ROTOR CAN 

22 STATOR CAN 

24 TERMINAL BOX 

33 ADAPTER 

36 AIR VENT VALVE 

40 BASE 

41 HOLDER 

46A BOLT 

468 BOLT 

46C BOLT 

No. NAME 

46D BOLT 

46E BOLT 

46F BOLT 

48 SET SCREW 

53A SPRING WASHER 

53B SPRING WASHER 

53C SPRING WASHER 

53D SPRING WASHER 

54 PLAIN WASHER 

SSA WASHER 

558 WASHER 

SSC WASHER 

56 ADJUST.WASHER 

57A LOCK WASHER 

578 LOCK WASHER 

SBA KEY 

588 KEY 

59 PLUG 

60 PIN 

64 SPACER 

66A GASKET 

668 GASKET 

T 
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Fig.  3 BASIC MODEL(F-TYPE) 
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No. 

01 

02 

03 

14  

1 5A 

1 58 

1 6  

1 7  

1 8  

1 9  

20 

21  

22 

24 

32 

34 

36 

40 

41 

46A 

NAME 

CASING 

IMPELLER 

FILTER 

RB HOUSING 

BEARING A(grooved) 

BEARING A(grooved) 

SHAFT 

SHAFT SLEEVE 

THRUST COLLAR 

ROTOR ASSEMBLY 

STATOR ASSEMBLY 

ROTOR CAN 

STATOR CAN 

TERMINAL BOX 

FB HOUSING 

CIRCULATPIPE 

AIR VENT VALVE 

BASE 

HOLDER 

BOLT 

No. NAME 

468 BOLT 

46C BOLT 

46D BOLT 

46E BOLT 

46F BOLT 

48 SET SCREW 

53A SPRING WASHER 

538 SPRING WASHER 

53C SPRING WASHER 

54 PLAIN WASHER 

55A WASHER 

558 WASHER 

55C WASHER 

56 ADJUST WASHER 

57A LOCK WASHER 

578 LOCK WASHER 

58A KEY 

588 KEY 

59 PLUG 

60 PIN 

61 DOUBLE JOINT 

SSA GASKET 

668 GASKET 



Fig. 4 BASIC MODEL(FA-TYPE) 

' ® 

No. 

01 

02 

03 

1 4  

1 5A 

1 5B 

1 6  

1 7  

1 8  

1 9  

20 

21 

22 

24 

33 

34 

36 

40 

41 

46A 

46B 

46C 

46D 

NAME 

CASING 

IMPELLER 

FILTER 

RB HOUSING 

BEARING A(grooved) 

BEARING A(grooved) 

SHAFT 

SHAFT SLEEVE 

THRUST COLLAR 

ROTOR ASSEMBLY 

STATOR ASSEMBLT 

ROTOR CAN 

STATOR CAN 

TERMINAL BOX 

ADAPTER 

CIRCULAT.PIPE 

AIR VENT VALVE 

BASE 

HOLDER 

BOLT 

BOLT 

BOLT 

BOLT 

No. NAME 

46E BOLT 

46F BOLT 

48 SET SCREW 

53A SPRING WASHER 

538 SPRING WASHER 

53C SPRING WASHER 

53D SPRING WASHER 

54 PLAIN WASHER 

55A WASHER 

558 WASHER 

55C WASHER 

56 ADJUST. WASHER 

57A LOCK WASHER 

57B LOCK WASHER 

58A KEY 

58B KEY 

59 PLUG 

60 PIN 

61 DOUBLE JOINT 

64 SPACER 

66A GASKET 

66B GASKET 
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No. NAME No. NAME 

01 CASING 46E BOLT 

02 IMPELLER 46F .BOLT 
0 1  

·=-----7 1 4  R B  HOUSING 48 SET SCREW 

1 5A BEARING B 53A SPRING WASHER 

1 58 BEARING A{grooved) 538 SPRING WASHER 

1 6  SHAFT 53C SPRING WASHER 

,-- _J 1 7  SHAFT SLEEVE 54 PLAIN WASHER 

- - � 
1 8  THRUST COLLAR 55A WASHER 

1 9  ROTOR ASSEMBLY 558 WASHER 

20 STATOR ASS EM BLT 55C WASHER 

21 ROTOR CAN 56 ADJUST.WASHER 

22 STATOR CAN 57A LOCK WASHER 

578 LOCK WASHER 

24 TERMINAL BOX 58A KEY 

32 FB HOUSING 588 KEY 

59 PLUG 

468 460)@@) 
38 REVERSE 

CIRCULATION PIPE 

40 BASE 60 PIN 
or 

41  HOLDER 

46A BOLT 66A GASKET 

468 BOLT 668 GASKET 
Fig. 6 REVERSE CIRCULATION TYPE(R-TYPE) 46C BOLT 

46D BOLT 

·v ----•------
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Fig. 7 REVERSE CIRCULATION TYPE(RA-TYPE) 

No. 

01 

02 

1 4  

1 5A 

1 58 

1 4  1 6  

1 7  

1 8  

1 9  

20 

21 

22 

24 

33 

38 

40 

41 

46A 

468 

46C 

460 

NAME No. NAME 

CASING 46E BOLT 

IMPELLER 46F BOLT 

RB HOUSING 48 SET SCREW 

BEARING A(grooved) 

BEARING A(grooved) 53A SPRING WASHER 

SHAFT 538 SPRING WASHER 

SHAFT SLEEVE 53C SPRING WASHER 

THRUST COLLAR 530 SPRING WASHER 

ROTOR ASSEMBLY 54 PLAIN WASHER 

STATOR ASSEMBLY SSA WASHER 

ROTOR CAN 558 WASHER 

STATOR CAN SSC WASHER 

56 ADJUST.WASHER 

TERMINAL BOX 57A LOCK WASHER 

578 LOCK WASHER 

ADAPTER SBA KEY 

588 KEY 

REVERSE 59 PLUG CIRCULATION PIPE 

BASE 60 PIN 

HOLDER 64 SPACER 

BOLT 66A GASKET 

BOLT 668 GASKET 

BOLT 

BOLT 
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No. NAME No. NAME 

01 CASING 46D BOLT 

1 =r= 
I l 

02 IMPELLER 46E BOLT 

46F BOLT 

1 4  RB HOUSING 48 SET SCREW 

15A BEARING A(grooved) 53A SPRING WASHER 

1 5B BEARING B 53B SPRING WASHER 

1 6  SHAFT 53C SPRING WASHER 

1 7  SHAFT SLEEVE 53D SPRING WASHER 

18  THRUST COLLAR 54 PLAIN WASHER 

1 9  ROTOR ASSEMBLY 55A WASHER 

20 STATOR ASSEMBLY 55B WASHER 

21 ROTOR CAN 55C WASHER 

22 STATOR CAN 56 ADJUST.WASHER 

23 AUXILIARY IMPELLER 57A LOCK WASHER 

24 TERMINAL BOX 57B LOCK WASHER 

58A KEY 

33 ADAPTER 588 KEY 

35 HEAT EXCHANGER 59A PLUG 

36 AIR VENT VALVE 59B PLUG 

59A 60 PIN 

40 BASE 61 DOUBLE JOINT 

41 HOLDER 64 SPACER 

46A BOLT 66A GASKET 
Fig. 8 HIGH TEMP. ISOLATION TYPE(B-TYPE) 46B BOLT 66B GASKET 

46C BOLT 72 JACKET 



5-3. Preparation for Operation  and Trial Operation 
Following devices are recommended for protection of  canned motor pump. 
• Over current relay • Leak current check relay 
We can supply special low current relay that is useful for protect pumps possible to operate at no liquid conditions such as 
tank drain pump. Check wiring diagram in Drawing for Confirmation for thermostat wiring. 

( 1 ) Setting of overload relay 
Because rated current at normal output in the canned motor is higher than that in general motors, set at the rated 
current indicated on the name plate. It is effective as a protecting device for canned motors to set the overload 
relay at as low current as possible. Generally, it is recommended to set the relay at the following value. 

Variation of voltage & load is small . . . . . . . . . . . .  Operating current X 1 . 1 
Variation of voltage & load is big · · · · · · ·  · · · · · · · ·  Operating current X 1 .25 

When operating current is far below of rated current, it is recommended to set the relay based on operating 
current not rated current. 

(2) Priming and air venting 
Complete priming should be carried out in the following order. Open vent valve slowly and pay attention for l iquid, 
specially for toxic or high temperature liquid . 
1 )  Close discharge valve 
2) Open suction valve 
3) Open discharge valve for a few seconds and close it again. 
4) Bleed air from the air vent valve @ .  I f  handling a dangerous liquid, pay full attention to air venting. For R and 

RA-type pumps, there is no rieed for air venting. But all valves in.reverse circulation piping should be opened. 

(3) Util ity piping 
For heating/cooling jacket and heat exchanger, specified media and capacity should be used. Unless otherwise 
specified, following data shall be adopted. 

Table 1 .  COOLANT FOR MOTOR JACKET & HEAT EXCHANGER 

Required Capacity of Coolant 

Motor Frame Number Motor Jacket Heat Exchanger 

200 5 I/min or more ( 1 .3 GPM) 15  I/min or more ( 4.0 GPM) 

300 5 I/min or more ( 1 .3 GPM) 20 I/min or more ( 5.3 GPM) 

400 1 0  I/min or more (2.6 GPM) 20 I/min or more ( 5.3 GPM) 

500 12 I/min or more (3.0 GPM) 25 I/min or more ( 6.6 GPM) 

600 1 5 I/min or more (4.0 GPM) 25 I/min or more ( 6.6 GPM) 

700 1 5 I/min or more (4.0 GPM) 50 I/min or more (13.2 GPM) 

Note: 1 . Temperature of coolant should be less than 35 °C(95°F). 
2. When jacket piping is made in series between motor jacket and heat exchanger (for B-type), coolant 

capacity require for heat exchanger should be adopted and its coolant should flow in the following order; 
-+ Motor jacket -+ Heat exchanger -+ 

3. Motor frame number 200 means 2 .. , that is all motor frame from 200 to 299. For example 700 motor 
frame means 7 1 6, 71 7, 71 9, 726, 728 and 729. 

(4) Heating, Heating Operation 
Heating or heating operation of B-type are as follows; 
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1 )  Start heating or heating operation at liquid temperature lower than 1 00 • C. During heating operation, operating 
current may be higher than rated due to liquid density and viscosity increase at low temperature. Check current 
and if necessary adjust valve opening to keep current under rated. 

2) Less than 50 • C/hr is recommended for temperature change. 1 50 • C/hr is the maximum heating speed. When 
heating pumps rapidly, deformation due to heat expansion may result leak from gaskets. 

3) For heating stand-by pump, suction valve should be open and discharge valve should be closed. 

(5) Trial Operation 
1 )  Open suction valve. 
2) Close discharge valve or slightly open it. 
3) Check valves in reverse circulation piping are opened. (for R and RA-type) . 
4) Switch on the pump. 
5) Slightly open discharge valve. 
6) Check discharge pressure. 
7) Check indication of TAG meter. 

A. Meter overscale -------------------Pump rotates in reverse di rection. 
Correct connection of electric terminals. 

B .  Meter indicates YELLOW or RED ------Check causes. 
C.  Meter indicate GREEN --------------Normal operating condition. 

8) After a few minutes operation, stop the pump and leave it for several minutes (longer time for higher viscosity of 
l iquid). 

5-4. Operation 
( 1 )  Begin operation and gradually open valve up to the specified flow rate. When a by-pass piping. is provided, open 

its valve. For R and RA-type pumps, adjust valve to set reverse circulation flow at the specified flow rate. 
Check the following points during operation: 
A. Operation current is less than the rated value? 
B. Pressure gauge indicates the required value? 
C. TAG meter i ndicates GREEN? 
D. Any abnormal noise or vibration? 
If any abnormal condition is observed, stop the pump and check for possible causes in the following manner. 

6. MAINTENANCE & INSPECTION 

6-1 . Disassembly 
( 1 )  Fully close valves in discharge, suction and utility piping. 
(2) Remove Drain Plug @ or open drain valve to drain the liquid in  the pump. For quick drainage, slowly open Air 

Vent Valve @ . Before opening Air Vent Valve @ , check for high pressure build up in the pump. 
(3) Remove Circulation Pipe @ (F and FA-type)or heat exchanger(B-type). 
(4) Since piping stress may be loaded, insert a sleeper under Casing @ . 
(5) Remove fixing Bolt @ or @ of Casing @ . Be careful not to spill any remaining fluid when removing. 
(6) Remove Bolt @ which fixes Holder @ on to Base @ , and slide the pump backward on the Base @ while 

the Casing @ attached to the piping is left as it is. 
(7) As shown, in Figure 9, measure the gap "g" befor!'J further disassembling. 
(8) For pulling out Impeller @  , extend bend of Lock Washer @ , by which Impeller Bolt @ is locked, and 

remove Bolt @ . Pay attention not to lose small parts, such as key, bolt and washers. 
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(9) For F and R-type pumps, remove Bolt @ and Front Bearing Housing @ from the motor flange with the aid of 
jack-up screw. When the housing is removed, the liquid maintained in the motor housing will flow out. Pay 
attention to the liquid. When Front Bearing Housing @ is removed, Bearing @ can also be removed along 
with the housing. Pay full attention not to damage bearing. For FA and RA-type pumps, Adapter @ is mounted on 
the motor instead of the front bearing housing. Remove it in the same manner. For B-type pump, the flange which 
connects heat exchanger and connection pipe should be d isconnected first. 

( 1 0) Remove Bolt @ which fixes Rear Bearing Housing @ and dismantle the housing In the same manner as above. 
(1 1 )  In  taking out Rotor Assembly @ , take care not to damage it. The removed rotor should be put on a clean cloth so 

as not to damage Rotor Can @ . 
( 1 2) Shaft Sleeve @ on rear side can be removed by extending bend of Lock Washer @ and unscrewing Bolt @ 

which is LEFT-HANDED. Thrust collar @ can also be removed al this time. 

6-2. lnspection 
( 1 ) Bearing @ @ 

Check the following points; 
A. Sliding surface(Luster, Scratches, etc.) 
B. Wear inside bore(Refer to Table 2) 
C. Wear and tear on thrust surface 
If replacement of bearing is needed, remove the Set Screw @ and take out bearing. In the -following table, wear 
limit of bearing is indicated. 

Table 2. BEARING @ WEAR LIMIT 

Motor Frame Number ,t, A - ¢, B  L 

1 1 0 

210 

31 0,220 

41 0,320 

51 0,420 

61 0,520 

71 0,620 

720 

KEY @[) 
or PIN @ 

0.3 mm (0.012  inches) 44.2 mm (1 .746 inches) 

0.4 mm (0.01 6  inches) 49.2 mm ( 1 .937 inches) 

0.4 mm (0.0 1 6  inches) 59.2 mm (2.331 inches) 

0.4 mm (0.01 6 inches) 69.2 mm (2.724 inches) 

0.5 mm (0.020 inches) 78.2 mm (3.079 inches) 

0.5 mm (0.020 inches) 1 13 mm (4.449 inches) 

0.5 mm (0.020 inches) 1 1 9 mm (4.684 inches) 

0.6 mm (0.023 inches) 1 28.5 mm (5.453 inches) 

L 

CD <( --+--- ----- ---- � � 

SHAFT SLEEVE @ 
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(2) Shaft sleeve @ and Thrust Collar @ 
Check the following points: 
A. Corrosion 
B.  Sliding surface(Luster, Scratches) 
C. Wear and tear 

(3) Filter @ , Circulation Pipe @ 
Are they not blocked or clogged? 

(4) Are there any other contact marks or wear? 

6-3. Reassembling 
Clean and dry parts. Reassembly is carried out in the reverse order of dismantling. 
During assembly, some adjustment may be required. Pay attention to the following: 

( 1 )  On each of the Thrust Collars @ the hardened surface is one side chamfered smaller at the inside bore. Make 
sure that the hardened surface faces Bearings @ and @ . 

(2) Fit the Key @ or Pin @ in place shown in the Fig-5. Make sure that the smaller at t_he inside bore. Shaft 
Sleeve @ engages the key or pin properly. 

(3) Install the rear Shaft Sleeve @ and lock �ith the Lock Washer @ properly. 

Table 3-1 . PLAYING GAP OF ROTOR IN AXIAL DIRECTION 
(Standard type ) 

Motor Frame Number New Bearing 

1 1 0  0.7 ~ 1 .9 m m  (0.028~0.075 inches) 

210 0.7 ~_2.1 mm (0.028~0.083 inches) 

310 0 .7 ~ 2.1 mm (0.028~0.083 inches) 

41 0,320 0.9 ~ 2.5 mm (0.035~0.098 inches) 

51 0,420 1 .1 ~ 2.9 mm (0.043~0. 1 1 4  inches) 

61 0,520 1 .2 ~ 3.0 mm (0.047~0.1 1 8  inches) 

71 0,620 1 .4 ~ 3.4 mm (0.055~0. 1 34 inches) 

Table 3-2. PLAYING GAP OF ROTOR IN AXIAL DIRECTION 
(TBL type) 

Motor Frame Number New Bearing 

1 1 0  1 .5 ~ 1 .9 m m  (0.059~0.075 inches) 

21 0 1 .5 ~ 2.1 mm (0.059~0.083 inches) 

3 10  1 .5 ~ 2 . 1  mm (0.059~0.083 inches) 

410,320 1 .9 ~ 2.5 mm (0.074~0.098 inches) 

51 0,420 1 .8 ~ 2.9 mm (0.071 ~0.1 1 4  inches) 

61 0,520 2.1 ~ 3.0 mm (0.083~0.1 1 8  inches) 

710,620 2.5 ~ 3.4 mm (0.098~0. 1 34 inches) 

(4) Adjustment of an axial ·play of the Impeller (See Fig-6) 
For the standard type, under the condition of the �peller and the Rotor assembly pulled forward, the gap "g" 
should be within the value shown in the Table 4 .  As to the gap "g" for TBL type, adjustment should be done under 
the condition of the Impeller and the Rotor assembly pushed backward shown in the Fig-9. Adjustment can be 
made with Adjusting Washers @ . 
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Im el ler 2 

Pull 

<c------' 

Table 4. ADJUSTING VALUE OF GAP "g" 

Motor Frame No. 

1 1 0  

2 1 0  

3 10  

410 
320 

5 10  
420 

61 0 
520 

7 1 0~ 
620~ 

(Standard Type) 
g±0.1 (mm) 

Impeller Size 

R 

R, S 

T 

R, S 

T 

u 
R, S 

T 

u 
V 

s 
T 

u 
V 

s 
T 

u 
V 

T 

u 
v. w 

Figure 9 

FB housing @ 
or Adapter @ 

Adjusting Washer @ 

"g" adjusted 

4 mm (0. 1 58 inches) 

4 mm (0._1 58 inches) 

4.2 mm (0. 1 65 inches) 

4 mm (0. 158 inches) 

4.2 mm (0.165 inches) 

4.7 mm (0.1 85 inches) 

4.2 mm (0. 1 65 inches) 

4.5 mm (0. 1 77 inches) 

5 mm (0. 1 97 inches) 

6 mm (0.236 inches) 

4.4 mm (0. 1 73 inches) 

4.6 mm (0. 1 81 inches) 

5 mm (0.1 97 inches) 

6 mm (0.236 inches) 

4.4 mm (0.173 inches) 

4.6 mm (0. 1 81 inches) 

5 mm (0. 1 97 inches) 

6 mm. (0.236 inches) 

4.8 mm (0. 1 89 inches) 

5.4 mm (0.213 inches) 

6.4 mm (0.252 inches) 

(TBL type) 

FB housing @ 
or Adapter @ 

Adjusting Washer @ 

(5) Tighten the Impeller @ firmly and lock on the hex. head Bo1t @ with the Washer @ securely. 
(6) Make sure that no defect or flaw exists on the Gaskets and their contact surfaces. Install gaskets after cleaned. 
(7) Teflon sealing tape for nipples and plugs should be replaced by new one. 
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6-4. Troubleshooting 
TROUBLESHOOTING Table SA 

MOTOR PUMP NOISE& VIBRATION 

-0 
0) a, � "' C a. C 

C -� E .E ;: 
0 CD ::, "' 0 
N .0 a. -0 0) 

-0 0 0) 0 0 <I) <I) C C 

� C -0 C C CD CD 
<I) 

0 "iii 0) -� CD 0 5 � "' CD C '" a. >- � 0) CD C 
-0 <I) " 5 � <I) "iii 
CD 0 "' CD "' E 13 ::, CD " .0 ·o 
N C: -� � ;: .0 ::, "' <I) " 0 " ·;; " 

C 
"' 

·e � <ii :i 0 a. a. <I) C C " .s � u «i -0 "' � "' · O 
0 «i C «i " 

CD ::, a, <J) E � ·5 " a. E "<ii 
0) E 0 E .!c 

C " .l: .s .s 0 C 0 � 0 a, 

� w o 0 ::, g -0 :.0 ·5 ·e1 C N ·er er 't: C: C <I) 
0 > 0 cc .0 ·.; 0 a, a, CD "' a, .0 .0 .0 ·o z 0 0 c.. I- <( Cf) z cc cc c.. (.) Cf) _<( > <( z 

cc Poor drying of coil A 
0 

Rain water comes in B 0 :::;· Motor size not suited C C C C 
Corrosion D D D D D D D 
Wear & tear E E E E E E E E 

c.. Abnormal thrust load on bearing F F 
'.:i< Deformation of shaft G G G G ::::J 
c.. Unbalance of rotating unit H H 

Foreign matter clogged I I I I I I I I I 
Pump size not suited C C C C C 
Suction loss is too big J J J J J J J J 
NPSH avail. is not enough K K K - K  K K 
Discharge loss is too big J J J J 
Discharge loss is too small L L L z 

0 Foreign matter clogged I I I I I I 
Liquid contains slurry 0 M 

z S.G.is too big H H H 0 
H H H H H z Viscosity is too high H 

0 Air venting not completed N N N N N N N 
� Air comes in from suction 0 0 0 0 0 0 0 0 cc w 
c.. Shortage or cut off of coolant p 
0 

Poor piping Q Q Q Q Q Q Q 
Single phase R R R 
Anti-phase s s s 
Not switched on T T 

TROUBLESHOOTING Table 58 
Letter Countermeasures 

A Send back to service shoo for drvina 
B Repair Qaskets of terminal box or chance into nackinQ type conduit 
C Send back complete unit for replacinQ it with the correct unit 
D Chance material after havina consultation 
E Renair or chance wear oarts,or chance materials 
F Correct reverse circulation flow in designed or specified capacity for R(or RA-type)type of pump. 

For other tvno of oumos. consult us infarmina detailed ooeratina conditions 
G Reoair the deformation 
H Please consult us 
I Take out foreian matter and take measures to orevent occurrence of the same troubles 
J Clean up pipe line and strainers or review desian of oioinQ 
K Check liauid level and friction loss in suction side and take measures. Please consult us 
L Review desian of oioina and consult us 
M Take measures not slurrv mixed in the liauid or chance oumo with slurrv tvoe 
N Air ventina should be done aaain in a correct manner 
0 Check causes and take measures 
p Provide relay for coolant cut off or increase coolant capacity when fluctuation of flow rate is too bia 
Q Correct oioina 
R Correct into three chase 
s Correct connection of electric wires 
T Check and/or renair wirina and instruments 

:I 
I 

Ji 
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REQUIREMENTS FOR PUMPS TO BE RETURENED FOR REPAIR 

From the view points of pollution control and safety of workmen when you need repairs and return chemical pumps 
to us. please pay special precautions to the remaining liquid in pumps and motors. 

1 .  Before you dispatch pump to us, please advice us damaged conditions. the name of liquid and handling care of the 
liquid and so on and attach them also to the pump. 

2. Almost care should be taken for the pump which handles following fluid. 
( 1 )  Toxic material listed i n  the law of water pollution control. 

Cadmium(Cd)and its compound, cyanide(CN), organic phosphoric acid compound, lead(Pb)and its compound, 
Cr(Vl)compound, arsenic(As)and its compound 

(2) Contaminants listed in the law of water pollution control 
n-Hexane extracts, phenol, copper(Cu) . zinc(Zn), dissolved iron, dissolved manganese, chromium(Cr), flurine(F) 

(3) Poisonous liquids 
(4) Explosive liquids 
(5) Toxic gasifying liquids 
(6) Liquids with bad smell 
(7) . Strong acid and alkali 

3 .  Pumps handling the above fluids should be treated in the  following manner: 
( 1 )  Completely disassemble pump into parts. 
(2) Wash pump completely according to 4. Procedure of washing . 
(3) In case there is any possibilities of break of casing jacket or heat exchanger, those shall also be washed 

completely. 
(4) Re-assemble pump and sent to us. 

4. Procedure of washing 
( 1 )  After liquid draining, disassemble pump in accordance with the instruction manual. 
(2) Wash out remained liquid in casing, impeller, rotor assembly and bearing housings. 
(3) Circulation pipe and tubes of heat exchanger shall be washed out. 
(4) As for stator assembly. wash all wetted parts i n  stator assembly including bolt holes and screws. 
(5) In case stator can is broken due to corrosion and/or winding is spoiled. terminal box shall be removed first. The 

terminal box can be removed from the stator by using jack screw. There might be a case that gas bursts out 
when terminal box is removed, so please do not face to it during the work. When liquid is in stator winding. 
supply washing water from the opening for 1 to 2 hours continuously. After washing is completed, drain all 
water. 

- 21 -
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TEIKOKU ELECTRIC MFG. CO., LTD. 

post c_ode 679-4395 Plarit&Business HQs 
. ·• . 60 lfuario; Sliirigu,�ho; Ibo-Gun, Hyogo-Keil; Japari 

rh'one:81 °191�1fo41 1 F�:81 -791 -75-4190 

Int'! buisiness HQs(IBD) post code 1 1 0-0015 
Room 206, Kyodo Bldg. 
2-18-7 Higashi-Ueno, Taito-ku, Tokyo 
Phone:81 -3-3832-43 1 1  Fax:8 1 -3-3832-9307 
E-mail:ibd-tokyo@teikokudenki.co.jp 

TEI KOKU USA INC. 
North and South 7010  Empire Central Dr. 
America Houston.Texas 77040-3214, USA 

Phone: 1-7 1 3-983-9901 Fax: I -713-983-99 19 
info@teikoku-usa.com E-mail:teikoku@hypercon.com 

Website:www.teikoku-usa.com 

DALIAN TEIKOKU CANNED 
MOTOR PUMP CO.,L TD. 
China l !Wuyi Road, Lushunkou District 

Dalian.China I 16041 
Phone:86-4 1 1 -661-3 186 Fax:86-41 1-661 -1279 

TAIWAN TEll(Ol<U PUMP CO.,LTD. 
Taiwan 3F-l ,No.225,Sec.3, 

Pateh Road,Taipei,Taiwan 
Phone: 886-2-2577-201 8  Fax:886-2-2577-2028 
E-mail:ttpco@MS32.hinet.net 

TEIKOKU SOUTH ASIA PTE LTD. 

Singapore 
Malaysia & 
Indonesia 

45 Gui Drive, Jurong 
Singapore 629492 
Phone:65-861-7 126 Fax:65-861-5965 
E-mail:joanne@teikoku-sa.com.sg 
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31 6J-0608S1 

BA-TYPE 

Judgement 

good 
d2G3 
Date 2012/10/19 

CQ 1 .00 
CH 1 .00 
CE 1 .00 
H 95.0 
Q 1 45.0 
SG 0.706 
VIS 0. 1 4  
p 7.38 
I 1 1  
HL 100.0 
IL 8.82 
PsL 4.59 
EoL 56.3 
NL 3523.2 
QH 1 7 1 .0 
IH 9.1 
Dia/STG Dia=1 38 
P/PsL 1 .61 

MAX Dia 1 66 
MIN Dia 1 30 

HW 97.8 
IW 1 0.58 
PsW 6.42 
EoW 55.7 
NW 3488.9 
NPSHstd 6.92 

Il�S.CLASS Class 220 

MAX.TEMI 3 1 1  
C 

ESTIMATED PERFORMANCE CURVE 

Customer Pump T ek. LLC 

User Budzar Industries 

Job No. Job Name 

Item No. Item Name 

Model BA42-31 6J48M--060BS1 V-G 

Motor Rating Operating Condition 

Freauencv(Hz) 60 Total Head(ft) 95 

Volta�e(V) 460 Caoacitv(wm) 1 45 {m3/hl 32.9 

Phase(Ph) 3 Liquid Dowtherm A 

Pole 2 Temperature(degF) 700 

Output(HP) 7.4 S.G. 0.706 Vis.(mPas) 0.14 

Current(A) .1 1  NPSHava.(ft) NPSHreq.(ft) 6.9 

Explosion proof type d2G3 Min:Flow(gpm) 45.0 (m3/h) 1 0.2 

H(ft) 
150 
120 -

90 -
E '.J --60 - "'  ,-., H 

30 - lt')  Ps(HPI 
..... 

0 _ ;:  8 
6 

,: Ps 
t-- �  -

l(A) r - . 2 
12 0 
10 

8 - I  Ep(%) 

80 
4 70 

NPSH(ftl I 60 - --->' 15 so 
./ .... � 

Ep 
12 40 

/ NPSHreq. -----
9 30 
6 ./ ------- 20 
3 / 10 
0 V 0 

0 100 200 300 400 (gpm) 
0 23 45 68 91 (m3/hr) 

Capacity 
Remarks -

� 

APPROVED B) CHECKED BY DRAWN BY DWG.NO. 

TEIKOKU EL'ECT1:tlc �co�t..•O, TG 

0.95 H(ft):Total Head Ps(HP):Shaft Power· 
CQ= 1.00 CH= 1 .00 CE= 1 .00 HL= 100.0 

2012/10/19 201 2/10/1 9 2012/10/19 
Ep(l.):Pump Efficiency 

JL= 8.8 PS= 4.6 
TP8. 1 5E 

EP= 56.3 

31 6J---0608S1 
Dia:138 

BA-TYPE 
SF= 1.61 HW /HX= 
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WARREN ELECTRIC 

CORPORATION 

SK- 2 1 0 4-2 
Page l of 4 

36 Franklin Street, P.O. Box 86, warren, Rhode Island 02885 
TEL : (401) 245-3700 FAX: (401) 245933 1 

Installation, Operation and Maintenance 

Instructions for Electric Immersion Heaters 

Flanged Immersion Heater Screw Plug Immersion Heater Circulation Heater 

PLEASE READ AND FOLLOW ALL INSTRUCTIONS BEFORE INSTALLING 

PRE-INSTALLATION 
I . Unpack each heater upon delivery. Inspect each heater carefully for shipping damages. 

Report any claims to the ca1Tier. Do not operate damaged equipment. Consult WARREN 
ELECTRIC CORPORATION for instrnctions. 

2 .  Compare the wattage, voltage rating and phase listed o n  each nameplate against your supply 
voltage, phase and the requirements of your installation. Confirm that the sheath material and 
watt density of each heater is compatible with the material being heated. Check packing list. 

WARNING 
ALL ELECTRICAL WORK MUST BE DONE BY QUALIFIED PERSONNEL IN ACCOR
DANCE WITH THE NATIONAL ELECTRICAL CODE AND APPLICABLE STATE AND 
LOCAL CODES. 

BEFORE WIRING, SERVICING OR CLEANING THE HEATER(S), TURN OFF POWER 
AND INSTALL A LOCKOUT ON THE HEATER CIRCUITS AT THE SERVICE PANEL. 
FAILURE TO DO SO COULD ALLOW OTHERS TO TURN ON POWER UNEXPECT
EDLY, WHICH MAY CAUSE FATAL ELECTRICAL SHOCK. 



FLANGE AND SCREW PLUG HEATER INSTALLATION INSTRUCTIONS 

MOUNTING 

Each heater shall be installed so that the heated sec
tion is totally immersed at all times. The liquid level 
must always be above the heated portion of the heater 
elements by at least several inches. Failure of the 
heater could occur if this is not done as the heater 
may overheat and damage the heating element 
sheaths or resistance wire inside the sheaths. 

Do not bend the heating elements. Consult Warren 
Electric Corporation if bending is necessaiy. 

INSTALLATION 

INSPECTION: Thoroughly inspect each heater prior 
to installation by checking the elements, tenninal box, 
thennostat and thennocouple (if included). Immedi
ately report any damage to the freight ca1Tier who de
livered the heater(s). Any sign of moisture or water 
stains on the packaging could be a sign of possible 
moisture damage. (See paragraph MOISTURE OR 
WETNESS before proceeding or wiring.) 

MECHANICAL: Install each heater (with gasket pro
vided if flanged, or quality pipe sealant ifNPT) in the 
tank or vessel. Horizontal installation is preferred, and 
proper air venting of flow is essential. If the heater is 
installed horizontally, the discharge must be at the top 
( 1 2  o'clock) at either end, at or beyond the heated sec
tion. The inlet should be at or beyond the heated sec
tion at the opposite end. IMPORTANT: The heated 
portion of the heater elements must remain com
pletely immersed and completely flooded whenever 
energized. If the heater is installed vertically, the di
rection of flow shall be upward and no air pockets 
should exist above the discharge. 

Clean the gasket smface before seating the heater. Be 
sure each heater is installed properly with a gasket or 
pipe sealant. Observe "Top" Stamp on the flange (if 
any). Tighten all flange and electrical connections. 

ELECTRICAL:  The applied voltage should not ex
ceed I 0% of the highest heater nameplate voltage. Each 
heater circuit should have at least one temperature lim
iting control. (See paragraph TEMPERATURE CON

TROL.) If there is a potential of a pressure build up, 
possibly due to a closed inlet and/or outlet valve, or 

temperature run away due to a control failure, a pres
sure relief valve, set at a pressure rating below the rat
ing of the pressure vessel and exceeding the BTU ca
pacity of the heaters by a minimum of 50% must be 
installed directly to the vessel containing the heater. 
EXAJ\1PLE based on water: (If other, consult valve supplier.) 

1 00 bv x 34 1 2  BTU/kw-hr=34 1 ,200 BTU/hr 
341 ,200 BTU/hr x l .5 = 5  l l ,800 BTU/hr 

At least one temperature sensor or, preferably, a high 
limit control should be in close proximity to the heat
ing element. 

Multiple circuit heaters are to be wired to the color 
coded or numbered electrical tenninals inside the ter
minal enclosure. 

All wiring shall be done by qualified personnel in ac
cordance with the National Electrical Code and appli
cable state and local codes. Each heater shall b e  
grounded in accordance with the National Electri
cal Code. (REF: NEC Articles 427, 250, etc.)  

Refer to the wiring diagram found on the inside of the 
tenninal enclosure of each heater and the typical wir
ing diagrams on the back page of these instructions. 

CONTACTORS: All heaters operated over 250 V AC 
must be contactor operated . Definite purpose 
contact01:s are usually the most economical. Selection 
of the 'proper contactor involves : 

Select one or more contactors to handle each circuit or 
heater(s) . The contactor ampere rating must exceed 
the total amperage applied to the contactor contacts 
and shall not be rated less than 1 25 percent of the total 
load of the heaters. The contactor coil voltage must 
match the control circuit voltage and be limited to 250 
V AC. (See page 4 for typical wiring diagrams.) 

Select a contactor enclosure( s) to match the size of the 
contactor selected. Also consider whether the en
closure should be general purpose, weather or explo
sion-resistant. 

We recommend using only UL recognized components 
such as Square D types DP, DPA & SYD. 

MOISTURE OR WETNESS: Warren Electric heat
ing elements are manufactured with high quality mag
nesium oxide. (Continued on page 3 . . .  ) 

WARREN ELECTRIC CORPORATION 
Page 2 of 4 TEL: (40 1 )  245-3700 FAX: (401) 245-933 1 
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FLANGE AND SCREW PLUG HEATER INSTALLATION INSTRUCTIONS 

MOISTURE OR WETNESS cont ... As added pro
tection, each WatTen Electric element terminal end nor
mally has a flexible silicone moisture banier just un
der the terminal insulator. All heaters manufactured 
and shipped by Wan-en Electiic Corporation are elec
trically tested in accordance with UL specifications. 

Exposure to weather conditions while ti·anspo1ting or 
storage at a job site in an open or unprotected area can 
cause water, excessive moisture or condensation to col
lect in the tenninal area. Drying a heater internally 
usually requires baking the entire unit at 250 - 300 
degrees F for 24 hours. This will usually correct a mois
ture problem. Drying a heater by operating at low volt
age has rarely proven successful as the moisture stays 
in the cold lead section of the electrical elements in 
most cases. An ordinary hair dryer can sometimes be 
used to surface dry a tenninal area. 

If baking is not practical, consult our factory. 

No heater shall be operated with a resistance to 
ground reading of less than 50 megohms. A qualifed 
electrician can check the megohm reading. 

TERMINAL ENCLOSURES: The heater has ei
ther a general purpose, weather or explosion-resistant 
terminal enclosure which should have been selected 
based on the most extreme operating environment at 
the heater tenninal area. 

That is, a general purpose tenninal enclosure can be 
used where there is no risk of water or other contami
nation, hazardous or explosive fumes, etc. It is dan
gerous to use a general purpose enclosure if the tenni
nal area could be subjected to extreme conditions such 
as dripping water or an occasional washdown. The 
tenninal enclosure selection is the sole responsibility 
of the purchaser and installer. Weather or explosion
resistant tenninal enclosures are available but must be 
specified at the time of the heater order. 

Weather or explosion-resistant tenninal enclosures 
must be tightly sealed at the cover, conduit openings, 
fasteners and all other openings before exposure to 
adverse conditions. Gasket(s) and weather resistant 
washers are provided with weather resistant covers. 
Some models have an alternate screw-on tenninal cover 
and these should have a gasket (included) or a non
hardening compound shall be put on the cover threads 
and the cover must be tightened after wiring. 

TEMPERATURE CONTROL 

The heater may have a thennostat(s), thennocouple or 
both. Each heater circuit must have a temperature 
control to prevent overheating of each circuit. Sec
ondary safety high-limit manual reset temperature con
trols are also recommended except where a possible 
condition such as freezing or total loss of heat could 
be_come a major problem. Do not exceed the amperage 
and voltage rating of the thennostat. If a thennocouple 
is used, the type ("J", "IS ' ,  etc.) must be matched to the 
thennocouple temperature controller. 

I OPERATION and MAINTENANCE I 
BEFORE WIRING, SERVICING OR CLEANING THE 

HEATER(S), TURN OFF POWER AND INSTALL A 
LOCKOUT ON THE HEATER CIRCUITS AT THE 

SERVICE PANEL. FAILURE TO DO SO COULD AL

LOW OTHERS TO TURN ON POWER UNEXPECT

EDLY, WHICH MAY CAUSE FATAL ELECTRICAL 

SHOCK. 

DO NOT OPERATE HEATER IF DRY. DO NOT OP

ERA TE THE HEATER UNLESS THE HEATED SEC

TION OF THE ELEMENT BUNDLE IS COM
PLETELY IMMERSED AT ALL TIMES. 

CORROSION: After some use, each heater should 
be periodically removed from the tank or vessel and 
the heater element bundle (the immersed pmtion of the 
heater) should be inspected and checked for coatings 
and con-osion. Remove deposits from each heater be
fore returning heater to service. 

The tank and vessel should also be checked and sludge 
deposits should be removed. The heaters must not be 
operated in sludge . 

We suggest that periodic inspections be made to deter
mine the appropriate frequency for cleaning and that a · 
new heater flange gasket be installed whenever the 
heater flange is removed. The frequency of inspections 
will depend on use and fluid conditions. 

ELECTRICAL: Electiical connections must also be 
checked pe1iodically. All connections must be tight, 
All terminal ends and connections should be clean of 
all contaminants. (Continued on page 4 . . .  ) 

WARREN ELECTRIC CORPORATION Page 3 of 4 
TEE: (40 1) 2453700 FAX: (40 1) 245-933 1 



FLANGE AND SCREW PLUG HEATER INSTALLATION INSTRUCTIQNS 

TYPICAL WIRING DIAGRAMS 

SINGLE PHASE 
PARALLEL C IRCUIT 

L l ,  L2 = RED 

L2 

6 Ll L3 
THREE PHASE 
DELTA CIRCUIT 

Ll , 12, L3 = RED 

SUGGESTED WIRING FOR: 
S INGLE PHASE HEATER WITH THERMOSTAT 

SINGLE L I --'--"�..,. 
PHASE 
POWER 
SOURCE 12 --'-""� ..... 

HEATER 
CIRCUIT (TYP , I 

I 
I ' 

FUSED T-STAT 
DISCONNECT TERMINALS 

SWITCH (TYP,)  (TYP. } RED 

SUGGESTED WJRING FOR: 
THREE PHASE HEATER VIA CONTACTOR 

WITH THERMOSTAT 

THREE Ll --!-._,..,--,.._.� ...-,----+� �-.,._--
PHASE L2 _ __,__,.,-.,...... POWER 

SOURCE L3 - --'-....fi'....__. 

CONTROL Cl---'--<>--.-... 
���UIT C2_-4--t,---. 

{250VACE� )  
T-STAT 

THREE PHASE 
DELTA SERIES C IRCUIT 

Ll ,  12, L3 = RED 

THREE PHASE 
TWO DELTA PARALLEL 

CIRCUITS 
L l ,  12, 13 = RED 

L4, L5, L6 = SILVER 
SUGGESTED WIRING FOR: 

SINGLE PHASE HEATER VIA CONTACTOR 
WJTH THERMOSTAT 

SINGLE LI 
PHASE 
PUWJ!;J< 
SOURCE L2 _ __,_ ______ ..._. 

CONTROL C 1 ----'-_,.,-.,...... 
CIRCUIT C2--!-...,...~--.. -'--'--"-"""--'--,__... POWER 

(25OVAC MAX) 
T-STAT 

SUGGESTED WIRING FOR: 
THREE PHASE HEATER VIA CONTACTOR 

WITH THERMOSTAT & RESET 

THREE L I --'-_,..,--,...,. 
PHASE 
POWER L2 

SOURCE 13 --!-._,..,-...-, -1--------H 1-+--.-�•-

'---'----'---'--_,- . ---
T-STA T MANUAL RESET 

. HIGH LIMIT 

WARRANTY 

WARRANTIES: There is no representation, warranty, or condition, of any kind, express or implied, unless otherwise expressly stipu

lated hereunder. Seller'ssole representation as to equipment sold hereunder is that such equipment is under warranty, for a period of 

fifteen ( 15) months from the date of delivery to buyer, to be free from manufacturing defects if used in accordance with seller's 

recommendations, except that this warranty does not cover switches or elements damaged by short circuit wiring or unauthorized 
servicing beyond normal adjustment, and such switches or elements will not be replaced without charge. The obligation of the seller 

hereunder is limited to making the replacement or repair, whichever the seller may elect, of any equipment sold by the seller, or any 

part thereof, acknowledged by seller to be defective. This warranty does not include or cover reimbursement of expenses incurred by 

reason of normal use and service of the equipment, or the expenses incurred in connection with the inspection or transpo1iation of 

equipment or any paii thereof to be repaired or replaced pursuant to this warranty. 

WARREN ELECTRIC CORPORATION 
Page 4 of 4 36 Franklin Street, P.O. Box 86, Warren, Rhode Island 02885 

TEL: (40 1) 245-3700 FAX: (40 1 )  245-933 1 
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Flow Control 

KUNKLE 

Verification of Model and Service 
Media/Capacity/Temperature/Pressure 
Limits 
(Reference attached Model 
Description/Guide.) Verify the Model Number 
on the tag against the Model Number of the 
order. For European service, verify the "CE 
Mark" tag is connected to the valve. Verify the 
Service Media, Capacity, and Temperature 
and Pressure Umrts of the valve against the 
application. Please note the marked capacity 
is based on Standard Temperature and 
Pressure conditions and is valid only for the 
service media noted on the catalog order 
guide. Adjustments to the capacity must be 
performed for different temperatures or 
service media, and are the responslbilrty of 
the end user to determine. 

Kunkle Valve Division 
953 Old US 70, Black Mountain, NC 2871 1 

www.kunklevalve.com 

fP.ress,urelielie(ilaN�s· ·._ · -�- - ., . .  :_-. · -: , : · , .· ·. . . ·.'. 
�nsta11�onande()pe�Jf1�stw�i_ons, ·, . .  : '. , . . _ · . ,. -

This pressure relief valve is designed to protect equipment from overpressure. The valve should be 
handled with care, not subjected to heavy shock loads, and protected to prevent contamination 
from getting inside. It should be installed correctly per A.S.M.E. Boiler & Pressure Vessel Code 
requirements, where applicable. Failure to do so could result in property damage or serious injury 
to personnel. When hoisting the valve Into posrtion for installation, care should be exercised so 
that lifting straps do not contact the valve lift lever. 

Always wear proper safety equipment, including safety glasses and ear protection. 
1 .  Mount the valve in a vertical position so that the valve body is self-draining. If a body drain port 

is provided, make sure it is open when required by the ASME code. Do not plug any bonnet 
vent openings. The inlet piping should be as short as possible, wrth no elbows, and equal to or 
greater than the size of the pressure relief valve inlet connection, This will help to limit the inlet 
pressure drop to 3% or less when the valve is relieving. 

2. When discharge piping is connected to valve outlet, make sure it is self-draining If a body drain 
port Is not used. The valve should not be connected to any discharge pipe that contains 
pressure before the valve opens or to any pipe where the pressure build-up is greater than 
1 0% of the set pressure when the valve is open and relieving, 
Discharge piping, other than a short tailpipe, must be supported. For steam service, a drip pan 
elbow or flexible connection between the valve and the pipe should be used. to prevent 
excessive pipe stress, due to thermal expansion, from being imposed on the valve body. 

3. For threaded valves, to prevent sealing compound from entering and damaging the valve, 
apply a small amount of pipe thread sealing compound to external threads only. Do not put 
any sealing compound on the first thread or on any internal threads. To do so may cause the 
sealing compound to enter the valve and cause seat leakage. 
Do not use the valve body or bonnet for installing the valve in threaded connections. Use the 
wrench fiats provided to tighten the valve to the connecting pipe. Torque valve enough to 
ensure a pressure-tight seal and do not overtighten. To do so may cause valve leakage, 

4. For flanged valves, use new gaskets and tighten the mounting studs evenly. 
5. Do not paint, lubricate or allow contaminates to enter or cover the interior or any working parts 

of the valve. 
6. Remove gag screw {if valve is so equipped) before system start up. 

1 . Maintain a system operating pressure at least 5 psig or 1 0% below the set pressure of the 
valve, whichever is greater. Operating too close to the valve set pressure will cause seat 
leakage and will shorten the time between valve maintenance. 

2. Do not use the safety valve as a control valve to regulate system operating pressure. Excessive 
operation will cause the seat to leak and will require more frequent valve maintenance. 

3. ASME Section I and VIII valves equipped with lilt levers are designed to be operated only when 
the .system pressure is 75% of set pressure or greater. ASME Section IV valves may be 
operated at any set pressure. When hand operating the valve, hold it open long en_ough to 
purge any foreign matter from the seat area. If a cable or wire is attached to the lift lever for 
remote actuation, make sure the direction of pull is the same as it would be if the lever were 
pulled directly by hand. 

Maintenance should be performed on a regular basis. An initial inspection interval of 12 months is 
recommended. Depending on the service conditions and the condition of the valve, the 
inspection interval may be decreased or increased. Use only Kunkle parts for repair. Depending on 
the local jurisdictional requirements where the valve is installed, repairs may have to be made by a 
repair taciltty holding a VR stamp. 

<A �AR�iN�I ,- '" ·. · - ., . .  '· ·. ' 
. Remo�al of th� � wir�� or an/ att�;;,pi° to adjusCrepai; or modify this product by non-VR 
Certified personhei voids the):irodu,ct guarantee and may cause serious damage to equipment, 
. personal injury, . and 'death . . Kunkle Valve is not liable for any damage resutting from misuse or 
misapplication of rts products. ; 

· · ·  · · ·.. · · 
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KUNKLE 

Features 
• Available with soft seats. 
• Threaded cap standard (back 

pressure tight). Maximum back 
pressure 50 psig [3.4 barg] . 1  

� Hex o n  valve nozzle provides for easy 
installation. 

• Warn ring offers easy adjustability. 

• Pivoting disc design offers exceptional 
seat alignment. 

• G uide to nozzle ratio reduces friction. 
• Valve bod ies are heavy duty casting. 
• Full nozzle design for optimum flow 

performance. 
• Threaded side outlet for piped off 

discharge to eliminate fugitive 
emissions. 

• Each Kunkle valve is tested and 
inspected for p ressure setting and 
leakage .  

Model Oescriptions 
Model 910 :  Carbon Steel (CS) body and 
bonnet with Stainless Steel (SS) trim. 
Model 91 1 :  All SS construction. 
Model 916 :  Same as model 9 10  resilient 
seat/seals. Superior "leak-free" 
performance. 
Model 917 :  Same as model 9 1 1 except 
resilient seat/seals. Superior " leak-free" 
performance. 
Model 920: Steel body and bonnet with 
screwed cap and stainless steel spring for 
organic f luid vaporizers (ASME Section I -
"V" Special Use or application). 
Model 921 :  Steel body and bonnet with 
plain lift lever and stainless steel spring for 
forced flow steam generators (ASME 
Section I - "V" Special Use or application). 
Model 927: Steel body and bonnet with 
packed lift lever and SS spring for high 
temperature/pressure hot water boilers 
(ASME Section I - "V" Special Use or 
application). 

-tqCD Flow Control 

Kunkle Safety and Relief Products 
Model 900 

Models 91 0, 91 1 ,  91 6 and 91 7 - ASME Section VII I ,  
Air/Gas/Steam/Liquid, "UV" National Board certified. 
Models 920, 921 and 927 - ASME Section I Special use or 
appl ication, "V" National Board certified. Also avai lable for 
vacuum service. PED certified for non-hazardous gas. 
Not for use with oxidizing fluids. 

Applications 
• Air/gas compressors, intercoolers, 

aftercoolers. 
• Liquid filled pressure vessels/systems, 

ASME Section V I I I  (UV). 
• Vacuum systems including pumps, 

tanks and equipment. 
• Pressure vessels - containing gas, air, 

liquid or steam, including tanks and 
receivers. 

• Oil/gas separators. 

,;!.. I'.. .-. - .::...-.� 
r • "'i-:;;- _,� .- � 

. . . . , .. -

�]11t�i��l;��+f�:ig�i 
:::e,::;:::-F:�.,__.�)'.'- ·-.:r:- :}>.�:�·-a :: :.:·-,'7':f.t ·.7·-e:_-:-. ,� ,i:: .,, .. ;-::;::-� 

��Ti���?T:IT��?:�I}:�7; 
. . .,. · . , , :..' ·: ;-

• Overpressure relief and protection of 
pumps, tanks, lines and hydraulic 
systems. 

• Bypass relief or pressure regulation. 
• All SS Model 9 1 1 may be suitable for 

sanitary/edible applications. 
• Process and industrial corrosive 

applications. 
Note: 
1. Back pressure increases set pressure on a 

one to one basis, and reduces capacity. 
Back pressure in excess of 1 0% of set 
pressure is not recommended. 

Kunkle is either a trademark or registered trademark of Tyco International Services AG or its affiliates in 
the United States and/or other countries. All other brand names, product names, or trademarks belong 
to their respective holders. 



Kunkle Safety and Relief Products 
Model 900 

Specifications - Models 91 0,  91 1 ,  91 6, 91 7 ,  920, 921 and 927 

Options 
• Threaded cap. (variation 0 1 )  
• Threaded cap with gag. (variation 02) 
• Plain lever. (variation 03) 
• Plain lever with gag. (variation 04) 
• Plain lever with vibration dampener. 
. (variation 05) 
• Packed lever. (variation 06) 
• Packed lever with gag. (variation 07) 
• Models 9 1 0  and 9 1 1  available with 

1 50#, 300# and 600# inlet flanges and 
1 50# outlet flange per ANSI 8 1 6.5. 

• Model 9 1 1 available with Tri-Clover 
Adapter In let. 
Model Inlet Orifice Outlet 
9 1 1  ZOE 1' D 1 "  

;c · s�h Z\;gZ, _ ;i;l . .  >,. • ·E; , ::.,s :, .. ,�74} ,• 
9 1 1  ZFG 1 ½" F 1 W  

' ·. 9 1 1  Z�(3:.'./�JMt\· ;;- ct:�t :)2· .; 
91 1 ZGH 2' G .  2' 

( .9:l;f.Zf;lft;�".\,:::�2� : 1:,"j;]>'_H .;..i.::·\.2.1/t:'. 
91 1 ZJJ 2½' J 3' 

Pressure Lim its 
See Specification Table 

Temperature Limits 
Model 910 :  
-20°1soo°F [-2s.9°/427°CJ 
Model 91 1 :  
-320° /800°F (-1 95° /427°C] 
Models 916 and 917 :  
Temperatures limited by  Elastomer seat 
material. 

1 .  ASME standard valves for air, steam and hot 
water aboye 1 40°F (60°C) must have lift 
lever. 

) 
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Kunkle Safety and Relief Products 
Model 900 

Specifications - Models 91 0 , 9 1 1 , 91 6, 9 1 7, 920, 92·1 and 927 

Seat/Seal Materials Service Recommendation 
Air, Anhydrous Ammonia, Butane, Carbon Dioxide, Diesel Oil, Ethyl Chloride, Ethyl Ether, 

BUNA-N (-40° to 275°F) [-40° to 135°C] Freons #1 1 and 12 , Fuel Oil, Gasoline, Helium, Hydrogen Sulphide, Kerosene, Lube Oil, 
Natural Gas, Nitrogen, Oxygen (Gas), Propane, Propylene, Sulphur Dioxide, Vinyl Chloride 

. Acetone; Air: Amy( Alcohoi; Anilfne: Benzine, Butari'e, caibon Disuiphide; Carbon Tet
rac:hlorfde 

. : ;Dowtherm ;"Af and ,;J,'; ithy! •Cbloride; Ethylen°e, Eihylerie Gl}col, Ethyl Alcohol, Ga�oline: Hexane, 
Viton® A (:1 0°:to 406°F) [-23° to 208°C] : Hydrogen Sulphide, lsobutyl Alcohol, JP _·4 Fuel, JP - 5 Fuel, Kerosene: Lube Oi l ; 'Natural Gas, . . . . , . ,. ·. . 

. • 
, ' ;• ' ' Naphtha,"Nitrogen, 'Propane, P,�opylene, Propyl Alcohol:Sulphur Dioxide, Toluene; . . 

TrlchlciroetJ,yle�e.Turpent_i1:i.e, ':\fyater,'Xylen,e . . . . .. , , . 
Silicone (-100° to 406°F) (-73° to 208°C] Air, Helium, Nitrogen, Oxygen (Gas) 
E1AYlfu'FJi'iiRWv1f�e'.(r(��{o ,(09�F;) 1-�11 1c@]1fr;if ·sm�fri 8J,� ¼later - - · . . ;:· < . itE: 

Air, Anhydrous Ammonia, Butane, Butyl Alcohol, Castor Oil, Denatured Alcohol, Ethanol, Ethyl Neoprene (-45° to 300°F) (-43° to 1 49°CJ Alcohol, Freons ( 1 2, 1 3, 14 and 22), Glycols, Natural Gas and Silicate Esters 

Model Orifice Connections Min/Max Min/Max 
Numbert ANSI Standard Set Pressure7 Temp.2 

Inlet Outlet psig [barg] (°F)2 [°CJ 

----- Dimensions, in  [mm] 
A B C C 

Threaded Plain 
Cap Lever 

Approx. 
C Weight 

Packed lb [kg] 
Lever 

• ½" 1 • 3/14004 -320/800 23/a 1 5/a 7¼ 83/a 9 3 9 BDC# D [ 12,7] [25.4] [0 .2/96.5] [-1 95/427] [60.3] [4 1 .3] ( 1 84,2] (21 2.7] (228.6] ( 1 .4] 

:. :i��:q�1/J:r�I;{:!ff��81-:.:f1ifll;:·}8�1.�t1:j :}i[��:�::�j,; . .. .':5t:���{f:i'Jii1:!�tr·· ---.�.r��t1)::S\·�:�t;.;·-t:�19;�:f;l?{���; ,::·. 
9*8DE# D 1' 1 '  3/14004 -320/800 25/a 1 5/a 7½ 85/a 91/a 3 

(25.4] (25.4] (0.2/96.5] (-195/427] (66,7) (4 1 .3] ( 19 1 .0] (21 9.0] (232.0] ( 1 .4] 

r_·;z�rt�·):J;1�'�iZft1��i/#iiJ-¥-�1·::·-.:{rrf:6°l:;��•t:;�1i�:��!g��;'f{t:��iff� ·={il;� .. 81�\�;'.:fr�¼:i1·:::fri���h(,�fith;f;:±}i;l�1· ·�• ,. 
9*8FE# F 1 '  1 ½' 3/7006 -320/800 27/a 23/a 8¾ 97/a 1 0½ 6 

(25.4] (38 . 1 ]  (0 .2/48.3) (-195/427] (73.0] (60.3] (222.3] (250,8] (266.7) [2.7] 

c_:���gi.f]?f:�;;;::;1�Yf;J •. �J;:i�t;{:.· .. 1�[��2l�4J:\,·.:t[:��\�j��-��-,,:;;_f :�:it;{.;;7\;;�1:· . ::1;f;��il{:.ii��-[�;:�i;;fM?,::��6i-t:;(.�i, 
• 1 ½" 2½" 3/500 -320/800 3½ 2¾ 1 1 1/a 13 12½ 1 1  9 BHG# H [38, 1 ]  [63,5] [0,2/34.5] (- 1 95/427] (88.9] (69,9) (282.6) (330.2] (3 1 7.5] [5,0] 

i.�1W���\{f.;i�iI;}1,�;g·:�)11i��2{?�If��i11�}:ItJ!i!�};��:arff'.;)iI�(;���)�tl:t6}:{::i{;g(f :tt¾):�t21�:1,;�:',£:t��!f {}: 
Dimensions are for reference only. 

1 ,  Replace asterisk with desired Model 
Number. Replace # with seat material 
designation, Data applicable to all models. 

2. Temperature _limits for Model 91 O = 
-20°/800°F [·28.9°/427°C]; for Model 91 1 = 
-320°/800°F [-195°/427°CJ, Temperature 
limits for elastomer seats per above table. 

3. For C dimensions: pressures above 200 psig 
[ 14  barg] add 1 .25' [31.8 mm] to the 
overall height. 

4. 1 044 psig (72 barg] for steam service with 
standard stainless steel spring. 

5. 900 psig (62 barg] for liquid service, or with 
high-temperature alloy steel spring. 

6. 600 psig [ 4 1 ,4 barg] for liquid service, or 
with high-temperature alloy steel spring. 

7. · Subject to pressure and temperature limits of 
flanged or tri-clover connections. 

8. 367 psig [25,3 barg] for plain lever with gag. 

Plain Lever Threaded Cap Packed Lever 



Kunkle Safety and Relief Products 
Model 900 

Specifications - M odels 91 0 ,  91 1 ,  9 1 6,  91 7 ,  920; 921 and 927 

No. Part Name 
1 Nozzle 
2. • �p�} ,q:rigg1 · . 
3 Body 

1 i '".iJ.atii R!riiJI ;, 
5 Disc 

'1�6 Set Sc(�MtJJ'tti . ' 

910, 916, 920, 921 , 927 
SS, SA351 -CF8M3 

(,:etton�· , 1 • ,> �X ••· 
Steel, SA21 6  Gr. WCB 

· ss. -i\7,i3:ci='lft0l 
ss, A479·3 1 6  

's.s 1$J 
7 Set Screw SS, Commercial Gr. 1 8-8 

:: a. Ei�ftC:iJJ/:$�?F · · ·rei/1-fi® ·· 
9 Retainer Ring SS, A303·3 16  

'. 1 (;t: ,Qif?,H9!cfeT . •  . · = '.·SS, A351 -Cf¥3rv.ff ; <: ·.· . 
1 1  Guide SS, A743-CF8M 

lJ2� Scr,Jlr : ' . : s�f 9oitill)erci�f Gr.. 1§1$:· . .  
1 3  Coiled Spring Pin SS, A31 3·302 

91 1 , 917 
SS, SA351 -CF8M3 

.. -fe1f3n® . •• " 
SS, SA351 -CF8M 
s$.cA74ltkaiv.{ 
SS, A479-31 6  

· . ss JS:�?': _ 
ss, A479·31 6  
ietJon_:ttU, , . ' .  · 
SS, A313-3 1 6  

: ss;" A3�)_ -cF,§M.t: 
SS, A743-CF8M 

- . :_ ss:: Cot(iij:i
""
giii�t tl( 1 �£a,) : . •  , 

SS, A313-302 

•�1 4,,"' Spring :. · .: . � ·/!;l;tl�1�}\i��i1;
3�t6:��,7:;7s·�.}�•:.�· ::,.� . -

1 5  Bonnet Steel, A 1 08 Gr. 1 1 1 7  SS, SA479-3 1 6  
--(�?:: Spri[)€J/s{eef ·�:-, /s'si A47@1§'L - . ,  ; . ss�479'.c3\[;, . ' 
17 Stem SS, A479-31 6 SS, A479-31 6  

; 1_ a<,{wire,a"nd•seai�� :- .,·:sscwire a,_nci:i[��-#f§[{ c"Q.mi½tlclf�t;,ss, wiri�nc:{11/ici''.s�lfocim�p�cial• 
1 9  Cap Steel, A108 Gr. C 1 0 1 8  SS, A479-31 6  

f 
0/·�:;��:!:.i�n-�7.•;:�;.i{.i1t9;l1•�t•{,"._::e:- · ,_:;,ss:t479:3�6:· '. \::;,, -�}f{f _;{(:;:: 

21  Jam Nut SS 1 8-8 or SS A479-3 1 6  SS 1 8-8 o r  SS A479-31 6  
Jzf' CaR:Q0rinrJ _ ';�tt:� .· '?l!l�.A-t;'J,i f{? . ... -.: ,�_·,� ·:.;:·r3"Lif-IA+i-,".-,;;.::: . 
23 Body Plug Steel, A 108 Gr. C 10 18  SS, Commercial Gr. 1 8-8 

l-i/!:'��;i:i°'�irfitJi#lii; :l�i_ i�i�::;;;�/\::�.-:-�:i:I)fifti;�irti�i::�{f:� r/l-;-t:-25 Bonnet Gaskell Teflon® Teflon<ll 

i\1:i:;.;i�t;t%!f �f �}J!�z;��:lt��KJ.�J.\�tI i}f II!�'.�:�r t:(:}J!;i;I}� ;;•l:t; 
275 Gag Screw Steel A 108· 1 0 1 8/Zinc Plated 

f2,B!.}Gag:s:cr�ii3jug'.;,��}s5.:1a��,r�} 
296 Gag Screw Gasket Teflon<ll 

No. Part Name Flanged Option Flanged Option 
1 Inlet Flange CS, A 105 SS, A182·F31 6  

.C:f 2\•in(�1sty�·{gna;t::;}  .9s\J:.if9:31f\:"�· · · ····,,--,······ ,-· · i_§s� A{7�;31�·.: ":;:::L·•: �: 
3 Outlet Flange . CS,  A 105 SS, A182-F3 1 6  

. !; •4 ;�9ul(efs�u�:!=(i�i};�s�;,};;Wrf.3.f� :-:._ · .r; �tr<t ;.;' rc.ss/A419;-3� ';?\ft..':y· E':/}': 

1 . For threaded cap and packed lever only. 
2. 3-piece design for _"J" orifice only. 
3. "D'r and "E" orifice nozzle material is SS, SA479-31 6. 
4 3·piece design (not shown) for "H" and "J" mifices only. 
5. Gag screw ships with valve. not installed. 
6. For threaded cap and packed lever gag options onl11• 

Threaded Cap Option 
(shown with Gag Option) 

Inlet 

Flanged Option 

) · 

) 

r 
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Kunkle Safety and Relief Products 
Model 900 

Specifications - Models 9 10 ,  91 1 ,  9 16 ,  91 7 ,  9205 921 and 927 

No. Part Name 9 1 0, 91 1 , 916 , 9 1 7, 920, 921 and 927 

36 

37 

8 

9 

Tri-Clover (Inlet on ly) 

34 

Soft Seat D and E Orifice 

Soft Seat F to J Orifice 

Nozzle 

No. Part Name 
34 Spindle 

;°3§ "\r .Q!¥c H_ol�.fil;'. .• 
36 Retainer 

f-�f;,;_( :<;iring -Se<\t// ,;'".;:· 
38 Seat Retainer Screw 

SS A479-31 6  

9 1 6  
ss A479-3 1 6  

· ·  ·. ;, .c, SS,A4;l9.-31'/3 �• ·_. 
SS A479-31 6  

ss  18-8 

· No. Part Name 916  
8 Disc SS A479-3 1 6  

.i�: ;.·\@ng���iiig'ii? \ f''�tss"/431iJls.}.::1 

1 0  Disc Holder SS A351 -CF8M 
f:33J\i?)��tdfc1)•sea1t/i-/\:. ; ·F: �-=�-

1 .  Material Letter Designation 
)}'f�@���-'>J{h+:,;_,,.,/_r:· - : ;· s::.•,;'.•\-': 

Ethylene Propylene (EPR/EPDM) - E 
::;.:�W.�Q,P1'fili�f;f0�:��;¾:JJf!>:·:-/'· .;::. :t·.:_ ti�-�N.fiJ.If?; 

Silicone - S 

.: ,;,. . -,. , , _ _. _  

• •·.r •.,.. �-
-

9 1 7  
ss  A479-3 1 6  

;;:,ss·;;,,479;jJs,. 
SS A479-3 1 6  

ss 1 8-8 

9 1 7  
ss A479-31 6  

. . �s· A�13:31 6/ :_ · 
SS A351-CF8M 

: �- -': ;. 

·:°' ... .  -· ; 



Kunkle Safety and Relief Products 
M odel 900 

Specifications - Models 91 o, 91 1 ,  9 16 ,  9 1 7, 920, 921 and 927 

No. Part Name 
1 8  Cap O-ring 

. , �: Jam.Nu[ 
20 Lift Cam 

i21 
22 

24 
;is\ i 
26 

Lever 
Q�.9€ �$fetv;;j�f 
Retainer Nut 

Materials 
BUNA-N 70 

. s§}t41zg�3 {�: · . 
SS, A743-CF8M 
Q[, c�ijim'e.}c§l ·· 
Steel, Zinc Plated A1 08-GR. 1 018  
sg; ¢'9_f11r;h�i.qrg( 
ss, A479-3 1 6  
B.�fl��� 
BUNA-N 

'. ?tl. 

6,et£fr'1¥r,�O-rio9;: 
Lift <::am O-ring 
Cap • i��ci.?I g;fol'§!��l,�-'\216 hlJ;j wca:(Mg_d�f;�ii) $.$; )i#�1G.�BM�·; 

28 
29 

Lift Nut 
l'.itt.vi{a�ile? 

SS, A479-3 1 6  
SS, A4?9i3{�) · 

30 Stem SS, A479-3 1 6  
i:§1 Compressior;i Sc�ew -�ss·; ,A;47gf31'i{ -
32 1 Gag Screw Steel A 108- 10 18/Zinc Plated 

�332";; G'.ii.g, screw." f:ilfg'. <·\·Ji ss=f[JF\r· : ,.:· ;: :. · :
0; 

342 · Gag Screw Gasket Teflon® 

1 .  Gag screw ships with valve, not installed. 
2. For threaded -cap and packed lever gag 

option only. 

No. Part Name Materials 
Cadmium plated steel: A231/A23 1 M  
SS: A31 3-302 
SS: A313-3 16  1 1  Spring 
Alloy steel: A681 -H12 

', 1}!: ' . '.' ,f}o9·o�t?· ' :?E 5:@"'.Pa�(�J 0) :st@�J'. .A 1 08-1 1:-i,i;i@.:b�p1?hi> ss,'�{79;3:iB ' 
1 3  Jam Nut SS, A479-31 6  

:�1:;r.;>·:cori\pressiori $ctew' t:: $S�'A-47,�=a)tf:dF:>-/·_"' _· 
1 5  Lever Steel, A 1 09 Cadmium Plated 

; :1§ , ·,,;;.cap > _ ;�.,ji,/AluJn,ii;itiro/Anod_i}ji;a; · 
1 7  Lift Nut SS, A479-3 1 6  

i ,1 a :�; .'.'Li�i\o/?s��r; .  .;::j:SS'.':-A4'.f9:jf� '\, 
19  Rivet Steel, Commerc;ial 

t20 :• ': •. iCJp· scre:;,; / :_::ss::t�m_ryf�(cial_i{.a}s }l · 
21 Spring Step SS, A479-3 1 6  
.22 1• �i \3?c9. SC[\!W · -, .;�:s1;�HAid[:}i_gfo1iinc.Jfil�te�:: 

.' ·• ·_:�-_,� .,._, �
.
'\" z,· ,J; · 

/:· :_ .. .: ..
... i,1,,!- � �  ... :· 

1 5  

1 4  

1 3  

1 2  

1 1  

27 

28 
29 

30 

31 

Packed Lever 
(shown with Gag Option) 

Plain Lever 
(shown with Gag Option) 

) 
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Kunkle Safety and Relief Products 
Model 900 

Order Information - Models 91 0, 91 1 ,  9 16 ,  91 7, 920, 921 and 927 

Model 
Number 
Position 

! . : 2 . . 3 . F- 4 , !_ • s}i6" !7 ' : 8 i .9 : i: 10 (:1 1 ; fr ! 1 3 / 14 ! 1 s 1 16: 
i-, .- •. ,� -.-�- :  • •  y · 'l , 

Example 

i f0.R�:�1 - · 
910, 91 1 , 9 16, 9 1 7, 920, 921 , 927 

:cinnecHa;;: ivl&deP: ! ,_ . � · . .  :,: _,. ;,: --:�-.:c.:;-v •... �. ,.: ;,; -.<. • :--• r.,::J . 

B - Male x Female NPT 
E - 1 50# Fiange x FNPT 
G - 300# Flange x FNPT 
J - 1 50# Flange x 150# Flange 
L - 300# Flange x 1 50# Flange 

M - 300# Flange x 300# Flange 
N • 600# Flange x 1 50# Flange 
P - 600# Flange x 300# Flange 
X - 600# Flange x FNPT 
Z • Tri-clover Inlet 

;97qfa1t; _;._ · . : .. :- ._ . 
D, E, F, G, H, J 

i•iiJff;;�fz_e: -- �- . . _ _  
C - W  [ 1 2.7 mm] F - 1 1/4' [31 .8 mm] 
D - ¾' [ 19, 1 mm] G - 1 ½' [38 . 1 mm] 
E - 1 '  [25.4 mm] H • 2' · [50.8 mm] 

iS!fatiSe�JMKt[ffal •·-- ; -· :.:-: � 
M • Metal-to-metal - Models 910, 91 1 ,  920, 921 , 927 
B - BUNA-N - Models 9 16, 9 17  only 
E - EPR - Models 916 , 917 only 
S Silicone - Models 916 ,  917  only 
V - Viton® - Models 9 16, 9 17  only 
N - Neoprene - Models 916 ,  917 only 

;Yail�\iof
r
(q)� tg��sJ�: ;}:.,/·;>};;�� \, 

Number provided only by Kunkle to cover specific feature or option. 
01  - Thread_ed cap 05 - Plain lever with vibration dampner 
02 - Threaded cap with gag 06 - Packed lever 
03 - Plain lever 07 - Packed lever with gag 
04 - Plain lever with gag 60 - BSP Threads with threaded cap 

. ' . -
_ ' :.: . .:-: .. -..: -� -· . 

Orifice Size 
Models D E F G H J 
910  A A A A · A A 
�1 1:t ii"� : ,"r::,,.,{f,;i- �A )t'r�:A :'f/;�;i•·At: •- . . ..'..,' f.i'�:•:: 
916 B B A A A A 
�}f\•ie: :·-1f�::,-.;.(f '$:i�l;;;;A7:;-'. .· '- ·- A ,·• •J _- /..< - :� :.-A-:- �-
920 A A A A A A 
?2JY:1�\iA:::.\fl\;.-6Ltr! SJ1 .�•���i.�-Y"';. ;;-::: :· :A�;. ,;'";;;;-:p, ;.; ,,· 
927 A A A A A A 

!\(a@;: $}rvf��{;JJ,:t!f.�l-_/J\·' · 7,, .. ,, -._,,,.",., _,, • 

' '  
I '  ,· · 

. .. .. . ., ;..'. 

B High-temperature Hot Water ASME Sect. I (Model 927 only) - Packed lever only 
C - Organic Fluid ASME Section I (Threaded Cap only) (Model 920 only) 
J. - Liquid ASME Section VIII (Threaded Cap/Packed Lever only) 
K - Air/Gas ASME Section VII I (Plain Lever/Packed Lever required for air) 
L - Steam ASME Section VI I I  (Plain Lever/Packed Lever required) 
M - Non-code Liquid (Threaded Cap/Packed Lever only) 
N - Non-code Air/Gas 
P - Non-code Steam 
Q - Vacuum (Threaded Cap/Packed Lever only) 
R - Forced Flow Steam ASME Section I (Plain Lever only) (921 only) 

serii1�·ijfat�f(�i"()T;t:t:-J:":;Z;. � :;-'-:' j,: ,,. 
E - ss (-60° to 550°F) [-51 ° to 2as°CJ 
F - High-temperature Alloy Steel (-60° to 800°F) [-51 ° to 427°C] 

iset· i:il�s;Jre}?tt? F')f:;ff:<f ,: t\J:f �: ''. > 'W.0):�:-: 

3 psig (0003) to 1400 psig ( 1 400) [0.2 barg to 96.5 barg] 
Vacuum 6' [200 mbarg] HG (inches of Mercury) (0006) to 29' [ 1 000 mbarg] 
HG (0029) Models 9 10, 91 1 , 920, 921 

, . · 

' 
,. 
; 
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Kunkle Safety and Relief Products 
Model 900 

Models 91 2, 91 3 , 91 8 and 91 9 ASM E  Section VII I ,  
Air/Steam/Gas/Liquid,  "UV" National Board Certified. 
Also available for Vacuum Service. 
PED Certified for Non-Hazardous Gas. 

. ·- \.-• . . r: 1: 
• :  - ,: • •  - , ., . , 1 ,. :1..: 

Features 

. .  ,.! j . ·� . 

• Available with soft seat. 

. , 
" " 

• Threaded cap is standard (back 
pressure tight). 

• Hex on valve nozzle provides for easy 
installation. 

• Warn ring offers easy adjustabil ity. 
• Pivot ing disc design corrects 

misalignment and offers exceptional 
performance. 

• Guide to nozzle ratio reduces friction. 
• Full nozzle design for optimum flow 

performance. 
• Threaded side outlet for piped off 

discharge to eliminate fugitive emissions. 

. , •. f: ;!- :� -, 

Model Descriptions 
Model 9 1 2: Full nozzle design. Stainless 
Steel (SS) warn ring and disc with 
brass/bronze base. Bronze/brass body 
and bonnet. 
Model 9 1 3 :  Full nozzle design. 
Bronze/brass body and bonnet. 3 16  SS 
trim (base, disc and disc holder). 
Model 918 :  Same as model 9 1 2  except 
resilient seal/seal. Superior " leak-free" 
performance. FM approved with 3 1 6  SS 
base for fire pump installations in "BOD" 
and "BOE" sizes2. 
Model 91 9: Same as model 9 13  except 
resilient seat/seal. Superior "leak-free" 
performance. Bronze body and bonnet. 
3 1 6  SS trim (base, disc and disc holder). 

Applications 
• Air/gas compressors - intercoolers -

aftercoolers. 
• Liquid filled pressure vessels/systems -

ASME Section V I I I  (UV). 
• Pressure vessels - containing gas, air, 

liquid or steam. Including tanks and 
receivers. 

• Vacuum systems including pumps, 
tanks and equipment. 

• Optional materials for low temperature -
cryogenic applications. 

• Oil/gas separators. 
• Overpressure relief and protection of 

pumps, tanks, lines and hydraulic 
systems . 

. • By-pass relief or pressure regulation. 

Options 
• Threaded cap. (variation 0 1 )  
• Threaded cap with gag. (variation 02) 
• Plain lever. (variation 03) 
• Plain lever with gag. (variation 04) 
• Plain lever with vibration dampener. 

(variation 05) 
• Packed lever. (variation 06) 
• Packed lever with gag. (variation 07) 

Pressure and Temperature Limits 
Models 9 1 2, 918:  - Steam 
3 to 250 psig [0.2 to 1 7 .2 barg) l 
-320° to 406°F [-1 95° to 2os°CJ 
Models 9 1 3, 919:  - Steam 
3 to 300 psig [0.2 to 20.7 bargJ1  
-320° to 425°F [-1 95° to 21 9°CJ 
Models 9 1 2, 918 :  - Air/Gas/Liquid 
3 to 300 psig [0.2 to 20.7 barg] 
-320° to 406°F [-1 95° to 2os°CJ 
Models 9 1 3 , 9 19 :  - Air/Gas/Liquid 
3 to 1 400 psig [0.2 to 96.5 barg) 
-320° to 425°F [-1 95° to 2 19°CJ 
Vacuum - 6' to 29' HG 
[200 to 1 000 mbarg) - 300°F ( 149°C) 
Maximum back pressure 50 psig [3 barg] 
- threaded cap and packed lever3 

1. ASME standard valves for air or steam 
service must have lift lever. For steam boilers 
and generators. 

2.  Requires Variation 08 for specific set 
pressure or variations listed below for 
adjustable relief pressure settings: 
Variation 1 0: 60 - 1 25 psig [4.1 - 8.6 barg]. 
Variation 1 1 :  1 25 - 1 75 psig [8. 7 - 12 barg], 
or 
Variation 1 2: 1 76 - 250 psig [ 1 2. 1  -
1 7 .2 barg] 

3.  Back pressure increases set pressure on a 
one to one basis, and reduces capacity. 
Back pressure in excess of 1 0% of set 
pressure is not recommended. 

) 
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Kunkle Safety and Relief Products 
Model 900 

Specifications - Models 912 , 91 3, 91 8, and 9 1 9 

Models 912, 91 3, 9 18, 9 1 9  ASME Section VIII, Steam/Air/Gas/ Liquid, "UV" National Board Certified. 
Also available for Vacuum Service 

Seat/Seal Materials 1 Service Recommendation 
Air, Anhydrous Ammonia, Butane, Carbon Dioxide, Diesel Oil , Ethyl Chloride, Ethyl Ether, Freons #1 1 

BUNA-N (-40° to 275°F) [-40° to 135°C] and 12 ,  Fuel Oil , Gasoline, Helium, Hydrogen Sulphide, Kerosene, Lube Oi l ,  Natural Gas, Nitrogen, 
Oxygen (Gas), Propane, Propylene, Sulphur Dioxide, Vinyl Chloride 

. Acetorie, :Air, Arriyl Alcohol, Aniiine, Benzine; Butane'. Carb'on Disulphide , ·Carbon Teiractiloride 
, . ', · • .  l;)owtherm:·:k aiid;".E/ Ethyl'Chlbride, Ettiylen'e'; Ethylene .Glycol, Ethyl Alcohol: Gasoline, Hexane, 

V ,iton® A (-1 5° to '406�F). 1�26° tb 208�9] , Hyarcigeri Sulphide,- lsotiutyl 'Alcohol, ,::JP � 4 Fuel, JP '., 5 Fuel, .Kerosene, 'Lube-Oil, Natural Gas,. ' -- · · - · ,Naptitha; Nitrogen, Propanei Propylene, PropylAlcohol, S�lphur Dioxide, Toluene; Trichloroethylene, L .. • . - ' : \'._.,. . _ .. Turpeir,itio,e;_Y'!'ater,)<yl,er\e _ . : · · · · · · " - · · " · · · • , , 
Silicone (-100° to 406°F) [-73° to 208°C] Air, Helium, Nitrogen, Oxygen (Gas) . 

;�tii'Pli�I,rigp��J{e:J�10:lJt§ii!�_gr_��r§?J;i9 2i�:iQJi't��rl}: fa�bWitr,;:. ;_, · _ _ · Air, Anhydrous Ammonia, Butane, Butyl Alcohol, Castor Oil Denatured Alcohol, Ethanol, Ethyl 
Neoprene (-45° to 300°F) [-43° to 149°CJ Alcohol, Freons ( 12, 13, 14 and 22), Glycols, Natural Gas and Silicate Esters 

· 1 .  These recommendations are a guide only. your experience with available elastomers of 
various lading fluids should be considered. · For the final selection of the proper material, 

Model2 Orifice 
Number 

Connections 
ANSI Standard 
Inlet Outlet 

Maximum Set Pressure 
psig [barg] 

912-91 84 91 3-91 95 
A 

Dimensions, in [mm] ------
B C C 

Plain 
Lever 

Threaded 
Cap 

C 
Packed 
Lever 

Approx. 
Weight 
lb [kg] 

9'BDC D ½' [ 12.7] ¾" [ 19.0] 300 [20.7] 1 400 [96.5] 23/a [60] 1 5/a [41 ]  83/a [213] 71/4 [ 184] 9 [229] 3 ( 1 .4] 
�9•§p�1.: __ o'·• s,z;: t1 i::nj\'' �12§if+390 ·:i2�:iJ = h"4.p(f :[�9.s£: · _�231�• :- 1501t->;1 sr l41J : ··•" aVaJ2isf"} 111r[ra4f · ·9'- : · J229J - >§-�(1 �1�: 
9*BDD3 D ¾" ( 1 9.0] ¾" ( 19 .0] 1 400 (96.5] 23/a (60] 1 5/a (41 ] 83/a [213] 71/4 ( 1 84] 9 [229] 3 [1 .4] 

:s·sooia · I;)] ·. \3f�;t19'.of �t< '':}(2s:4tt·.::.: :··�: -· ., . . -·-,·_ ,1�pctfs6}1;T 2_3ii j66l '/:1j1J :l 41) ; - :,a�(�; r21 3f s;,, 7114J1fif I ·g f:'. r2291 ; -� ftf 4'f 
9'BDE3 D 1 "  [25.4] 1 "  [25.4] 1400 (96.5] 25/a (67] 15/a [41 ) 85/R [21 9] 7½ [ 19 1 ]  91/a [232] 3 [ 1 .4] 

;9"BED9-.}' �' :ct ·�J4'.; [19:.Qj; :,ittWifaJt SQQ';:Jgti;jJ._.:109o}[ee:ijj9} >29�E[67J?-::: ;23: t(�iJ/j . .:.iEi3/1 c.t22iih '; )�If ' [ish3: · - ( ,iefNB'-[238] ;,,:: � ;t1}�F 
9•BEF3 E 1 ¼' (31 .8] 1 1/4" [31 .EI] 1 000 [68.9]9 3 (76] 2 [51] 91/a (232] 8 (203] 9¾ [248] 4 [ 1 .8] 

·g��r=r'}\F;E1F:;r�s:-,W?i112'.'_:· taa:t1-·1:391'.f2�.t-mtz§fJN�ii':31J�L 2,1�;173J'.r.J2i1�:. rsoJ '!.; ,!iyi(r2§1J :,,;: ·s:ii�-: t222f!10112·-_ f267J �. :- 6� :12,v1t 
9*BFG3 F 1 ½' (38. 1 ]  1 ½" (38. 1 ]  70Q (48.3)10 3 [76] 23/a (60] 1 0  [254] 87/a [225] 1 05/a (270] 6 [2.7] 

:i§l:it\} :G>1:t1/i:�[?'faaj'.ftJ}[50��J:�-�[q'; :ti917f:\�9j>J@t4JJt,_3,j:,rra31;�'i2�/ar[67j_�?Jffe7,t[28�F :i�bjt�'.; [257); ?:tiai.ij2��);,:; t (3)i1r 
9*BGH3 G 2" (50.8] 2' [50,8] 600 (4 1 .4] 31/4 (83] 25/a [67] 1 1 ¼ (286] 1 01/a (257] 1 1 ¾  (298] 8 (3.6] 

;;9:,9�9 ! }/J::1'.;['.1'1'1t;[38-:1j; 21iiJ[63,5f,�39g" @o/[V:s9,9�[a_,i:s) i ))/2 ]�iJ I �?3i? t.ioH . 1if<-. . (33'.0J'.;·,.�-(;t1Ja,'.: i2s�i'.,;� i2112 ;(3jai.' 1J [5.Q] 
9*BJH J6 2' (50.8] 3' [76.2] 300 [20,7] 500 [34.5] 11 4 ( 102] 3¼ (83] 141/2 (368] 121/2 [31 8] 1 51/a [384] 15 [6.8] 

1. Maximum temperature controlled by resilient seat/seal material. . 
2. Replace asterisk with desired Model Number. Data applicable 

to all models. 
3. Available with SS trim (models 913 and 919) only. 
4. Maximum pressure on steam is 250 psig. 
5. Maximum pressure on steam is 300 psig. 
6. For C dimensions: pressures above 200 psig [14 barg) add 

1 .25" [3 1 .8 mm] to. the overall height. 
7. Special variation required ( 12  - Threaded Cap, 14 - Plain Lever, 

1 7  - Packed Lever). 
8. Special variation required ( 13 - Threaded Cap, 14 - Plain Lever, 

1 7  - Packed Lever). 
9. 900 psig for liquid service or high temp alloy spring. 
10. 600 psig for liquid service or high temp alloy spring. 
1 1 .  367 [25.3] for plain lever with gag. 

Dimensions are for reference only. 

Plain Lever Threaded Cap Packed Lever 



Kunkle Safety and Relief Products 
Model 9D0 

Specifications - Models 91 2; 9 1 3 , 9 1 8 ,  and 9 1 9  

Models 91 2, 913, 9 1 8, 9 1 9  ASME Section VIII, Steam/Air/Gas/ Liquid, 
"UV" National Board Certified. Also available for Vacuum Service 

No. Part Name Materials 
Nozzlel Brass, B21 or B283 Alloy 485, (SS, SA351 -CF8M5 Models 913,  

9 19 only) 
??:;c;:. : . ; Q;jir�g:�:tlijj� ToTI6ni.: 

3 Body Bronze, B584 Alloy 84400 
rF; ; . \:'!if1;�1ng :n�1 :. . ss; A£113,-:cf�M 

5 Disc 1 SS, A479-316  
lf6��ti" S�t\SQreitl}uHrtki; ,ss 1fii' ·. 

7 Set Screw Brass, B 1 6  
;�$§'�•� . Seal, • -� T�J[g�� . 

9 Retainer Ring SS, A313-31 6  
' .1p't; -" ' t>Wtifi�taj:i:f; ' ': "BcatsJs.r&. (SS A.��l9E�t0i9'.@Ei��\�';°f$)jirit0i:a . .  

1 1  
Guide3 Brass, B 1 6  
Guide Lock Nut' Brass, B 1 6  
Shield7 SS, A 167-3 1 6  

, 1) _,·: :-·s0Mit2iu6,gt - . : .  , .:.'ret)�Bf�: , 
1 3  Screw SS, Commercial 1 8-8 

hi> ,:ioi:iiiidf�Rtfiig �Tul . 'ss;',i,.31��s��r:� :, :/' i 

•''."'• ':� 

1 5  Spring SS: A31 3-31 6  or A313-T631/Alloy steel: A68 1 -H12  or B637-X750 
fJ.[i·�£�- · .. -�-oiirret� . . ;.:,_ ·-�-:��--- s�Jt�i�;-Bi§�8_@_ 2lt� ...... ,:· · · -- -� -- �� - · 

1 7  Spring Step Brass, B 1 6  
'. Ja· , ;'. "Sl��rf . ·:c·. . ,_;.-. :sras�;:�f!}Y ' • 

1 9  Wire and Seal SS wire and lead seal, Commercial 
i2if( :J'''.¢a6-''.T,.:/0

; ":: ::�· .  :fsrasts1�' :,,.e:'.': :1;-s·, ·  . "i 
21 Compression Screw . Brass, B 1 6  

?22>:· :(.-/.Jjif6 �Vt::·\· � ;. -?,::./;.�s -r�f�}or �r.�1;:· .1:l{BJ.j �::� .� ·:: �:· ·.:�---<: 
23 Cap O-ririg BUNA-N 

' 21 L� :; :;a,1iw l;i�i? ·· ,:; · . �B{a�s�:fi:113 :Qf.4.' :·i_ 8J�f.':[l , � .-· -
25B Gag Screw Steel A 1 08-10 18/Zinc Plated 

--- ·_! • _j t·2e9.. t r G�g scf?v/F?fug'ii> > ss: 1:El:ij · ��-'-; -, -- - r t➔:, 
279 Gag Screw Gasket Teflon® 

No. Part Name 918 91 9 

8 Disc SS A479-31 6  SS A479-316  
?,9i.\: r� �{�gJ"ifera;:�r,i% : ;:;,:'. :; •ssAa\s�:hsf f r.'ss A3:13�'3i:�:,::::; :r. 

1 0  Disc Holder Brass, B 1 6  SS A351 -CF8M 
[·33_\i}Moi�:ed·_Seait:t;i:f.; ':l(f';f;;J��-�.x::c.\;�1 .-�?:t.:·:··0/tltJ�'Ti,J 

No. Part Name 918  

34 Spindle Brass, B 1 6  
:\35 "<'ib;sc'ti2R1jt <" · :".-. : �:-: �:��srast-s16·· 
36 Retainer Brass, B 1 6  

; 37 .Yii o_ :rini:i' �eat_i :_;7 
38 Seat Retainer Screw SS 1 8-8 

1 .  M·a1erial 
BUNA-I� 

Le11er Designa1ion 
B 

Ethylene Propylene ( EPR/EPDM) 
l�eoprene 

E 
N 
s 
V 

Sil icone 
Vi1on® 

919  
ss A479-31 6  

·.· ss A479.:3,1js.i;.2"'}:_; . 
ss A479-316  

ss 1 8-8 

2. F through J orifice nozzle ma1erial is Bronze, B62. 
3. G through J orifice guide material is Bronze, 13584, 

Alloy 84400. 
4. F through J orifice bonnet ma1erial is Bronze, B584, 

Alloy 84400. 

1 6  
1 5  

1 7  
1 4  
1 3  
1 2  
1 1  
1 0  

9 

8 

7 
6 

5 
4 
3 

2 

8 

9 

Threaded Cap 
(shown with Gag Option) 

Soft Seat F to J Orifice 

34 

Soft Seat D and E Orifice 

5. "D" and "E" orifice, 9"BFG, and 9'BGH nozzle 
material is SS, SA

0
479-316.  

6 .  For 1hreaded cap and packed lever only. 
7. For "J" orifice only (not shown). 
8. Gag screw ships with valve, not installed. 
9. For threaded cap and packed lever gag op1ion only. 

) 

) 



Kunkle Safety and Relief Products 
Model 900 

Specifications - Models 91 2, 91 3, 91 8 ,  and 9 1 9  

1 5  

1 4  

1 3  

1 2  

1 1  

27 

28 
29 

30 

31 

Packed Lever 
(shown with Gag Option) 

r 
� 22 

Plain Lever 
(shown with Gag Option) 

Tri-Clover ( Inlet only) 

1 6  

1 7  
1 8  

1 9  

20 

21 

Models 9 1 2, 9 1 3, 9 1 8 , 91 9 ASME Section VIII, Steam/Air/Gas/Liquid, 
"UV" National Board Certified. Also available for Vacuum Service 

No. Part Name Materials 
1 8  Cap O-ring BUNA-N 70 Dura, Commercial 

:J9. - . �rTJ:.Nµf i3rifo BJ6 
20 . \ift Cam SS, A743 CFSlvl 
!2,r::.i:.:rt · ¢oilefrJ-lio'.t'.}.i;Jr.:::;.z::tf T/J: ·:si��1:tiofurn�JC.i?il, . 
22 Lever Zinc Plated Steel, A 1 08 
.:i??:� · · ·qu_��(S .. Gif!_W {ff� ss. conin:ii(qfa!t:� :. . ; 
24 Retainer Nut Brass, B 1 6  

��E · · Retainer: o�fnri'.� ' · . suNki-t7cH:Ji;rot6orti'rn�ri:iaJ; · · ·.· 
26 Lift Cam O-ring BUNA-N 70 Dura, Commercial 

:;27 Cap'.� Bro'n�¥fS§�J/41igti140gj1; 
28 Lift Nut SS, A479 3 16  
:;_:,:_�t ·. t'!tt'WashfM\ s(:l;: A479'::,i)i:�;f .·. 
30 Stem -Brass, B 1 6  

:,-?i .. , . (_igq{pressC�0,�1:t§W' ·· 'f3rass, s}s"t<-.. •:: · 
322 Gag Screw Steel -A 1 08-1 01 8/Zinc Plated 

::3?i · ; �§g·scrl,W fTJg ·i> . . ss_f�J.?; ... 
343 Gag Screw Gasket Teflon® 

No. Part Name Materials 
Steel: A23 1 /A231 lvl w/coating1 
SS: A31 3-302 
SS: A31 3-3 1 6  1 1  Spring 
Alloy steel: A68 1 -H12  

1 2  " , � -�o�Re1 · siast �s�1·5:�: '. 
13 Jam Nut Brass, 8 16  
.1�ff >compress,pfrscie�Y · -• ,. , · s' iEiss:,siG: >�. · .;· ;·,;;. · :. 
1 5  Lever Steel, A 109 w/coating1 

; fo' -.·2:, ca'p;:.'. /.,: . ; " 4J��)n.ur.,}!,�6dl{e}(:, 
1 7  Lift Nut SS, A479-31 6  

i,:1i,;< .: ._ ,4·1ri .\'.'iash�r;<. :, ;\t:..:: ,.-;;';u: :.isshi�.1.@J{s;7{f:::/:': 1 
19  Rivet Steel, Commercial 

L2ct . ",/:·=\',Screw.� '. ; .}:' . �,;.� _ -, :-� SS�Gqii,,r,\i��cia(G(1�:s,;'Lr . 
21 Spring -Step Brass, 8 16  

•.22f�:,,';}'{ �J3'.ag :scr'ew;( . , :··;,_1� .S\e?Jf �36s=19,1 sgipc·�rMed/Z;; :.:. : · 

1 .  Corrosion preventative coating. 

. -;- -� 

2. Gag screw ships with valve, not installed. 

Model 
91 1 ZOE 

Inlet Orifice Outlet 
1 '  D 1 '  

\�'
i
j �Z��:,:?::: ;�t i '.;>+lifi;, .'.) 11::_·_ .:· 

9 1 1  ZFG 1 ½' F 1 ½' 
Ciifz�d :.· .. \L{11r'.·./·; ti.2<":fL't. :� 

91 1 ZGH 2" G 2" 
l:: JJ:1�::z1'.,tf1 \ .• "t, 2.·,./<'\:;:l'l.i_�:.\·:'.21it: 

9 1 1 ZJJ 21/2' J 3' 

3. For threaded cap and packed lever gag 
option only. 



Kunkle Safety and Relief Products 
Model 900 

Models 9 1 2, 9 13 , 91 8 , 9 1 9  ASME Section VIII, Steam/Ai r/Gas/ Liquid, 
"UV" National Board Certified. Also available for Vacuum $ervice 

Model 
Number 
Position 
Example 

•Modeii - · · ;..�:. > ., ;. j. 
9 1 2, 913 , 918 , 9 1 9  

;qghffecuon ,NJf>��!I · 
B - Male x Female Threaded or NPT 

tRtms1:i : - -
D, E, F, G ,  H, J 

ir'i�f§izei 
C ½' [ 1 5 mm] F - 1 1/<' 
D - ¼' ( 1 8  mm] G - 1 1/2' 
E - 1" [25 mm] H - 2' 

;s�@��arMa�t�fi.W'�."<�,-:;�- · -·· 

[32 mm] 
[40 mm] 
[50 mm] 

M - Metal-to-metal S - Silicone 
B - BUNA-N V - Viton® 
E - EPR N - Neoprene 

:_='{�f!,i!{§tf (Qif til��j; ,-- : 
Number provided only by manufacturer to cover specific 
feature or option. 
01 - Threaded cap 
02 - Threaded cap with gag 
03 - Plain lever 
04 - Plain lever with gag 
05 - Plain lever with vibration dampener 
06 - Packed lever 
07 - Packed lever with gag 
12 - Threaded cap (9.BDC with 1 • outlet) 
1 3  - Threaded cap (9*8DD with 1 '  outlet) 
14 - Plain lever - D orifice with 1 '  outlet 
1 7  - Packed lever - D orifice with 1 '  outlet 
60 - BSP threads with threaded cap 

;iJ,Jsi�f�;•Mv!lf9.n ::;?\/'./  E(:�T 

Models D 
912  
�i:,S,' '.t;-,�.L�:� ; 

E 

918  8 8 
-_.;_ ;· ,--;:;.. 

Orifice Size· 
F G 

?1�r-:�0:Ts.Xr\t -�> .: · ; :_:.. 
fajy1;§,��i�lc(U:)i � ;, · · 

I :

i- �; 
I 

J - Liquid ASME Section VI I I  (Standard Cap/Packed Lever only) ,, .. , 
K - Air/Gas ASME Section VII I (Plain Lever/Packed Lever required for air), ;'. 
L - Steam ASME Section VI I I  (Plain Lever/Packed Lever required) 

-

M - Non-Code Liquid (Standard Cap/Packed Lever only) 
N - Non-Code Air Gas 
P - Non-Code Steam 
Q - Vacuum (Standard Cap/Packed Lever only) 

tsjfonf M:�t�rj!a,t·•\':(-.·::} \::;:;;�•·· . ,  
E - SS 
F - Alloy Steel (h igh temperature) 

�s,ef er�s,s1lre 
3 psig [0. 2  barg] (0003) to 900 psig [62 barg] (0900) 
Vacuum 6' HG [200 mbarg] (0006) to 29' HG [ 1 000 mbarg] (0029) 

i · . 

' · · 



) 

) 

1 .  See Specifications Table (page 3) for 
Pressure and Temperature Limitations. 

Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 920, 921 , 927 

Set Pressure 
(psig) 

--------- Orifice Area, in2 ---------
D 

(0.1213) 
E 

(0.21 57) 
F G 

(0.3369) (0,553) 
H 

{0;864) 
J 

(1 ,41 5) 
15 1 74 309 482 792 1 237 2026 
2s:. 228 40_§;::i 6as'fj · .1 p�·2f�; 1 ·5'2s[;'. 2§El5iii 
35 283 504 787 1 292 201 8  3305 
4§ 3?� � �- - - ·50;1 9�f� · J1:)1F ·2,ib�s !  3�44 
55 393 699 1 091 1 79 1  2798 4583 

t:;Jt 6&' i1s: - - 79EE1 :-:� ��:i l 20lC½F 3Ja�lJ:•LH :s222 : .� 
. 75 504 896 1399 2297 3589 5877 

.a$. � :  ' seygJ £ _ ·, . 9�� Ll · 1�S:,6)fj .: - ,2554}' ! ,_:3�giLJ; :�$'.3,§i 
95 6 1 7  1 097 1 7 1 3  281 2  4393 7 1 94 

iW§ ; . . . ·· �41 .. 1;t1+7}f 17§)tWHJ , 29,4JJt-It ·• �s�{!�tl i - 1§2.}:: . 
1 25 786 1 398 2183 3583 5599 9 1 69 

r : 1�J13,,: · ·  .92fit · 1t1'sl 2Ef
f _�t _ ,4j?t'· · • 550t!U {ojfii: . 

1 75 1 068 1900 2967 4870 7609 1 2461 
l .200� .. -� :1?qf : . ')1]92; · ' 3359 • c __ -__ 55�3.;:L ,  '. 8ey1;4_f;•· , - :t4J�i�· : 

225 1 350 2401 3751 6 156 961 9  1 5753 
�25q;.:_ ; - i'4�?l .:.25�f - . 4:1rs;; §$�rt 1pi§'.it ·•- ."1M§:sL· · 
275 1 633 2903 4534 7443 1 1 629 1 9045 
300·. _ 1:774'::· -�1,,§4� 4�.2.§J" · ·;so�� 1·gsJ:ir :>:· ·. 20,�$ 1.( 
325 1 9 1 5  3405 531 8  8730 1 3639 22337 

�· - . 3�Qj· 2Q�
T
:f- 36

7
{$:: .. _ 57�£t· -�: .·s��t� · j4BM�i-: -:� ·: .. -.. \:_2398��-: -

375 2197 3907 61 02 1 0016 1 5649 25629 
.· •• ; 4-09, -p · ;� -:.-:: 23s§E : . .  :.. ·4,;sa�:. : . ·· s1�tx' ·· :,.c:i:oi�r: ._ . . _ .:·To11>1: �- :: .· · 27275 

425 24 79 4409 6886 1 1 303 1 7659 28921 
·- . ·4so ·: _ - , .2�io; _'= ·� -0��:�o:· :· _. � ·.·>--:<72'-fa.::::.,· . ': ft94�::<·· ,-1.8§�4. _-,: · - 3Q5.6f)�'<·�-> 

475 2761 491 0  7670 1 2589 1 9669 322 1 2  
oQQ: 29p�/ :• 51 5f: _ · _::: s9,�:1: ;; � 1Jga2 :: 29:c,id .. - •.• .-338s-a>: ·  
525 3044 541 2  8453 1 3876 

•::� s�ci:c.·· 31�5�': < 5es3 � �: : ,�a11Ei>:.J4'.5i'�V · .,>� · · :; ! .. , 
575 

;,"';°�_eoo '·; �: ; 
625 

'.fi-:"'650;·:·Y; . > 
675 

;ydh: ':, · , 
725 

3326 591 4  9237 1 5 1 62 
• . .. · 34�?' '\ < a 616q .· _ ::�•)$·6'2�;:"' < '1;5BO'.�: · ·. 

3608 641 6  1 0021 
. '3749'· }:: !3667,.:'.': i �J q,94.j3j:; 

3890 691 8  1 0805 
• i'.-{osi ;· , ·• ::<i1!l�:' /� +f ff�s\ . ·, 

4 1 72 741 9  
' . - . -�� 

·750/ i;, ;; .. � �;;: ·431;g 
775 4455 

.· ,/ J767o: r\ ;; .; --.::. 
7921 

850 4878 8674 
' ,s75;t�:\,; ; • sq19,' . · _ :; ;_ "as2s, .... --•-· ·  

900 5 1 60 
· 9z5'

0••t- s391 : : 
950 5442 

•· :.� · gistt:e\- ' · ss�3 ' �  

9 1 76 

9678 
99j8} 

1 000 5724 1 0 1 79 
; ;'  :: 19:Sg-�;t�·;_v · ,�-s• 6007 · ./�,;:./::.::::: 

1 1 00 6289 
l -�'J2o9i�;:;��./� >:: . 68;i3:> 

1 300 741 8  
;\61400:{;;,::-,· 7982; 

� ... -· . .,.': '.,;-;. . .; 

;;;;; ""--� ··� . 
__ .,._.?',+ .. \ 

-� "j�_ : .-,:_ ._.,.-

_;_: ri �:. �·- .... 
. - -;:-::::.o ... . ,;.-,_ 



Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 920, 921 , 927 

�l®®tffi1@r-,m 
Set Pressure --------- Orifice Area, cm2 

[barg] D E F G 
[0.7826] [1 .391 6] [2.1 735] [3.5677] 

H 
[5,574] 

J 
[9.1 29] 

1 . 1  81 144 225 370 578 946 
{::;ff::�_ 2':Q} .: . �- 1.. �4':�:; � i;�:�B7��92� 31·,�} S1 8i� · , _ - �b�-� 1·s-2&)tJ 

3.0 1 50 266 415  682 1 065 1 745 
��:;:�:; >: 4frf�l�I - -�,:86:: - · ·B-3Cftt-�1 } �:i_B:; -.� $ i a46 ?� · 1��?·[� ;{_f 21-�§� -

5.0 222 395 6 1 7  1 0 1 3  1582 2591 
• ::: ,.::i��:fi.:: 259/' � · : . 4H1 .  7:2,q: . 11s2.J 1e4&:f 3024t 

7.0 296 527 823 1351 21 1 1  3457 
tr� : 8,QJ . 3�}; £i�?J1{'.�f 9:?�t . 1;�%'.oSi . . : ,,. 2aisl . . • 3�J◊if 

9.0 371 659 1029 1 689 2640 4323 
:t:::tz· J.o:o}il�id ··4

19t 72�:f.! ·;1)�2,'; 1�§�\J> : 29Q4{s/i · Aj§'.�r 
1 2.0 482 857 1339 2197 3433 5622 

·::·:�.;;:f4�0t,1 : s56 �t;; 9·ag� · .. :fsias' : 253� -- ��§2j . · s=�a�tt 
16 .0 630 1 1 21  1 751  2874 4490 7354 

c.1,8:�;''. , . . . ]Q§ . ~  , : :j�3 . 1_.�,§l 32j:gf 5�gl; 822q} ,>-
. 20.0 779 1385 2163 3551 5548 9086 

•· · :;.:22.0;,;; . . 853 c . .1:sJi :. 2399 3JJ.fl-g,; ,",. :"' . ,9q,v.z. _99ffig� : . .  
24 .0 927 1 649 2576 4228 6605 1 0818  

' 26;□; - . · :- ·· 19,9f; <".: :.1?81) . • , '2782 - �569 .,' 71'.3�;:- , J t�.��::��-
28.0 1076 19 13  2988 4905 7663 1 2550 · · 30.Q� · · ·:J1:sp :, .. 20'4s .. · ,3y9�;-�· · • •  s.243 ' '. • ;.: 81if2' :1]'.iJ�� ; 
32.0 1224 2 1 77 . 3400 5582 8720 14282 

h: -� 34:0 · : ,  :, , � , 1ie!:iE> 'f?F�?os . ... <--��1Jy:::: .: _sigg:""":;::;. 9241, -- :'.1's1:,ff. ;; 
36.0 1 373 2441 3813 6259 

,· .c.:: '.3ii�gt · 34'11 } · :"'.':' '257a> _ : :-,; 7401 9  -6ssr:. ,t· · · '  ··· �-· · ·· · ." � 
40.0 1521 2705 4225 6935 

::� :,,42:0: -i . , :  ' ;.15�6'.; � .� ;'"2a37f ' :; 443'fc,. ' :·c.· • 0-C '  ,r , •�:. '"• •' ' 
44.0 1 670 2969 4638 . 

::4'.sro_'> : 1)4f: � . ·: :."3',1:0-f;.f .. : iiMi 
48,0 18 18  3233 5050 

;: i'. .i so'.61 , , .. .:.:1:8�3'.}{\ �;"i3365)i . :: , -:,,·�.-, : :, r:.: �·- :: .:: I, -�: \':.U � _, ;. 
52.0 1967 3497 
s4.cil · :}2.:, :Joii:tu.�-f�js2?i ?.-rr t:': '. . 
58.0 2 190 3893 

:. :§?)) � ' ; ' )'233a'\ :' t:('4�57 ;: , ,', . '. �.:.:.::a.; ; : ,· :,_;c ; . 
64.0 24 12  4289 

-· ·., "t" 
J_;;_; :;;; ,· __ ,. 

I " 7_p6.p· -i?//,:�·�486f:: .:� · 1;4g1 ;.: 
.
: �;,:, _:·:::/:.t ;,;.? • :�:;: :  � : •�{i;;fr' ,/}.:'.;. '" ' 

68.0 2561 4553 
�--- - ·- - --·�----•-· - - . -- - . .  - -----...- - � ,.. . . _ - 7-; ··:·-. ·-·:. - -� . ·

----·---- --· - ·- ·  --- - -- .  
,�  · 70.(j) . .:: ' ::·:-:, .2635!'.: ), . , . , =· , "' , :\:',:;:--;-._;, :  ," . .  ,�7:':. •.• .,· . . . . � i;'i'.,::,. ; :! . 

72.0 2709 
,7p.Q/ . t� 21;1'ii1;1·;}�'."'.. :'. ·. · : � . 
80.0 3006 

· ·" . a4 __ 0 ;--: · �/r2":,c/s5; · - " ·� ·· 
I "!"' 

; 

88.0 
9

'.
2.(J" · 

96,0 

3303 
,, .. : 34�2 · . 

3600 

· "-, ,· :,;,-.{ ,,·+. 

-
- ·-• · _., 1 .  See Specifications Table (page 3) for 

Pressure and Temperature Limitations. 

) 



) 

1 .  No code stamp or "NB" on nameplate below 
15 psig set. 

2. See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 

Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 o, 91 1 ;  91 2, 913 ,  9 1 6, 91 7, 91 8 and 9 1 9  

Orifice Area, in2 --------

3 
4f 
5 

7 

D 
(0.1 21 3) 

28 
32; 
36 

. 3�-: 
42 

E 
(0.21 57) 

50 
sf.J?:: . 
64 

F G 
(0.3369) (0.553) 

77 127 
-, · 89�Xf{. • : 1Jirn: 

99 163 
tqe\ · 1t.�j . 
1 1 7 1 92 

H 
(0.864} 

1 98 
. : 22s; 

255 
· 278 : 

300 

J 
(1 .415) 

325 
:3.7,,ff:f:.' 
4 1 7  

. 4$.§i;!�� 
491 

.·A�:��'. a.: · 4's.Nf-0);0,;· ag§:�J . 1'g§'.1 io�U .. 3<1dJ)� s?4V��� 
9 48 85 132 21 7 338 554 . 1o?t . so':: '.� . 89'1 . ' j'39; 228 . ' • 355';f 58�{:E:t 

1 1  52 93 145 238 372 6 1 0  
. 1E:� . :54' !r1'.f • ;· -1 siftt: 21�> . 03?st�;\ €,§�Sr\ 

1 3  57 10 1  1 57 258 403 660 vt� . s9 · 1�0JitJ ··'. .�63; , 2e1 · · - 41_;7· :: 68�r · 
· 1 5  64 1 14· 1 77 291 455 745 
;25 . ' -- 83 1�� 1 ,;· ;  C 232 9��1L . .  ;� . ."- 5,9:Z ti· � '  : 9z.E . 
35 1 04 1 85 288 474 740 12 12  

! .· ·· ,  '45 .��" , . . A2� · ' "'229;,,:c -:.. :· 34�} 571_ <:s�:f '· 3:4),2:. ,., 
55 1 47 261 408 669 1 046 1 7 1 3  

� · · 6s_ · . .- · · · 1:��� ·29r · .L } :�4w.f ·. · .· '.]Gt: ·, - . Jfa'g\ 1�_$3 . " ,  
. 75 1 90 337 527 865 1352 221 4  

-: - , "  .-_··. $5��-": ./�-- - . : �2{�;:. -· ��i�-:.i'. .. - :-�- �-:•_ -��:�_ . 587-. . _.. --� 96J· .:::, .1-;;tt�I�§�'. :\· L:}: ·�2�@tJ5C · . 
95 233 4 1 4  646 1 061  1 658 27 1 5  

> Jo0-- · ,  �<1 • 0�24j ., � , :. :4.�� : · . ,, '.<67�]:c ' _,:,;it{o/::-:. \- ;:,fz34 ./ rc1, ;-:2a�6)z+ 
1 25 297 528 825 1 355 21 1 6  3466 

, 1�Q. 35i, [�,t� � - :� ,97:( •-J : ·1Jl�p.'.=: .. � -\ 24�J>, - - '.49.�: ::c'. 
1 75 405 7 19  1 1 24 1 844 288 1 4719 

"- :20$ . .• '' ·'._· 4'5a/ -�. . .?1¾ i . , ;,1:�73 0 :20}35f 32641 •; 5$41} C,f ; 

225 5 1 2  9 1 0  1 422 2334 3646 5971 
.; . 259. :t.. - ,-� 566 ,: . . . , 10§,i,:.-;: ({ 1;571 _(257� �:;;;; � :: J'Q.g�;. '.' :/··. 6$�.BY·>S 

275 6 1 9  1 1 01 1 720 2823 441 1 7224 
-3ci�i.��·��::(_,.,•� � :\�/1°-'.�.73 �-: /; · · .-·- -1-l�l __ �:r:?.\t __ �1.a�g-_._/_·-� ·-<��;._�iQ§_�j��i�: :� -\�t9i/�.:-:/ ::' Tza9�d1�-�-.:�.: 
325 727 1 292 201 8 331 3  5 1 76 8477 

_ · ";,3q9 . .  , . , ·.: ">)a9/ . Jiaa,.;. - � :- 2167 : ; ':. ,;3�ss�� ··' . · ssss\ r,,_ �:fos:.'\ .  
375 834 1 483 23 1 6  3802 594 1 9729 

ii �-�Aoo\L '. . , - :,/138!!\,-: �:::_::i·�t� ' -'.f \;2,i:s� .-\�J.: )rn,(fi f �"� ";�323i\fUi93i!:\-\,:t< 
425 941 1 674 261 5  4292 6705 1 0982 : : �-t �iiso · .,;;;· isi:::.: i t3i;z5:9�/,7;:\t-216f ''.ff>·• 4.&�Y t.•·, �-?.z9'iif�>h'.1

'.
1�os; ,\:: 

475 1 049 1 865 291 3  4781 7470 1 2234 . 

;·�:;:; s90, . .0 , : \fQg ::�:. ,:/ , ��]ff/; , ::;-�o:[f "' - "SQ2�t; · ·  5as:f <t; _)ia§fl · .. . 
600 1 3 1 7  2342 3658 6005 

: · :· .-7:of - : ·- i�ts:32):,:::-" _g72,4�:.t/: ,4_?ss: ....,. ... ,c' - • ; _,- ' ; ;;> ----'-.� � -
800 1 747 3106 

'//:goo · ·:. 'j\ f�sf+?\�· -:, 34:8!Ci' 
1 000 2 1 76 3870 

;\,j)OQ ;;. : _ , .239,\ , ,•. , :. · .::...::; , :; \ :':,'./; : ,,· 
1 200 2606 

:��--�[1�3Qo .�: . � �::_'"?820.·/�/ � -·- - ::._ 4 ;·· :, r, -,__ ;:
.
:,,�� :·•��•/� 

7•� ,- -

1 400 3035 



Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 0, 91 1 ,  91 2, 9 1 3,  91 6,  91 7, 91 8 and 91 9 

0.2 
o':s:: 
1 .0 

D 
[0.7826] 

45 

E 
[1 .3916] 

80 

i tii?�'::t�-1 fX&i1g§ 11 
98 1 75 

Orifice Area, cm2 ---------
F G 

[2.1 735] [3.5677] 
1 26 206 

1�§� :Iff.lt$?3 
273 448 

H 
[5.574] 

322 

J 
· [9.1 29] 

528 
5Q4 1 h r;;:t a2s:�:. 
700 1 1 47 

� 2J/?y: · 681::' .  {9:H:�H.t � F11��: i 
3.0 359 561 920 1 438 2355 

l�J :rl§f\tt 
202 
253�-
305 

4�s�'.• �f19Fil H -1:� s?fr, ;:i 1'.ao�ft 29s:6��� 
5.0 542 84 7 1 390 21 72 3557 

!H�1�tt 6)l};ti; . ·. _" 3:ssi ':JJ _:534;:�;§rf.f,'fgg� - ·· - · · · 1'�25.t, f]iTi�s.as · ·4� 5;t 
7.0 

9.0 

1 2.0 
' 14'.:0' ;_; 

1 6.0 

408 
«459); 
5 1 1  

. 5§?J: :. 
665 

· : >�76§: •·· 
871 

725 1133 1 860 2905 4758 
1:g�ii;:j,tJi � 2Q['f; 3'272- ' -

908 14 19  
j'og�·:t. · _ · fas:r 
1 1 83 1848 

· 1'3M "' · · �_-21�; . 
1 549 2420 

1 329 3639 
2564, �-1:999- '. -3033 

;3§93' · 
,3972 

4739 

---54,7� 
6206 

5359}�t 
5960 

' �ii� 
7762 

'-�96,3 . , 
1 0 1 65 

: :-,a.o·�-. '/:S.74H: I ,,-;:;c, jz33 i :i 27()� ,· •;, : :,4)l2 : .. 7�,�g". ·: ,·, :1}3?ff 
20.0 1 077 19 16  2992 491 1 · 7673 1 2567 

ti //22.0;·•: _ ._ .. _..:J ���:g., - �Q�_.9 } · -: · .:3��Z�{ft .': ·-:'.�:. �-;- 5�8.J :� . --:;��:�� aro.z t 
i 1.�?�·a::�>-· 

, . , , 

24.0 1 283 2282 3564 5851 9141  14970 
·2�df�,: , '-1?�'.it; : 'C'·'.:246t · · _ - 38�(

{ ' :5,fao} ,:·,: : $.??4: .:.1:�It��-
28.0 1 489 2648 4 1 36 6790 10608 1 7373 
30_.QS· \--,: :/ ?}1 s92 /· • '2as1'.J:, · '.::;:,'.4'4fa\�'.:· h' 12sgf-/; . '. ;"1 1 34\-'' <- '- 1:S,§7,('> 
32.0 1695 301 5  4708 7729 1 2075 1 9776 

_ -24'.b:.: :  •· = . ·  A79f : :: :. _ jI�� . . - J�]i· . . _81 9a ,. , . '.: . ;1.2ao�L - _ 2¢�n 
36.0 1 901 3381 5280 8668 

�.t\··-::. :�3s!o!I · ·: ·><-.:'7-�_-2_cfo�:(i·: >-·• · . .,,.3_5§�'.:�---:.:�� /+ �§�?:::: ::::. ·:-,-��:>�!i'1.31 :: .7 -��->,.:·-�? �:_-� ·:�- ,· <--"·: ·. �, • -
40.0 2 1 07 3747 5853 

V '  ,fa':b: Yr s. /i'; t�22j bj ..:: �.:· 39_30; '\ ,A(?1�s;: ... 
44.0 23 1 3  41 1 3  6425 

9607 

�i:o:: ;,;.· ,r�_,,.-,;��'.1t-/:--:.-r._�"4291I rn r,5i1)J:-:,:. :.i· - : . ,:;\;:11;;�-�?>:�:;_· l .' 

48.0 25 1 9, 4480 6997 
' 50;9_;.; , ,c, :�,c.\'2�?,i , t; ,:-_ '.'.}45_�§:�..;::; ;, c• > ; 

52.0 2725 4846 

t/1:14i>SE i�,:r:r2a2a \: i:tfs�gi :c0' '. / : - -·· 
56.0 2931 . 521 2 

:\,s8i:Q:+f;.f'/f-3q�4)t.:J,';:;:-_ 5395 ·r _ , 
60.0 3 1 37 5579 

,:�§.o�t · ,:3.24�]:� �s:�l,�s1&'2-: - · · 
64.0 3345 5945 

I . ,-. ,;. {, iv- •-• 
1. J -'• .· • - �--: � 

: ' ·:ti3:0f>: •. :�_J<{48;; :'.: -� J;_ 1?;1;�8; ·; ... ,. ' r';, ' -�,-- �,,.,�� - -�-�- ' ' "·> 
68.0 3551 631 1  

i <?e}o.9){, : ::: ;.: 3654¾'. i,-_ . ,0�:'c 
72.0 3757 

;;:::'}:]s.9, :_t, ;:,;.:, \:fa,iia t�FV:  ;; : ·_; 
80.0 4 1 69 

:'/_- :1f f34,Q'.Cc', ;• ·.:.' _./4375 '._• 'F'c�\.,}-:'-,:-;, ::, ·: 
88.0 458 1 

.. 3·92:c{i :I• '>�il:l�\>-:"' _,< 
96.0 4994 

:!· •J :•, ·: . - '.-

�,-4-- . --� '. .,: 

· . _.,, "'. l ,:, 

-:--,,. --�· 

1 .  No·code stamp or "NB" on nameplate below 
1 . 1  barg set. 

2. See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 

) 



' 

1 .  No code stamp or "NB" on nameplate below 
15 psig set. 

2. See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 

Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 9 1 0, 91 1 ,  91 2, 9 1 3 ,  91 6, 91 7, 9 1 8  and 9 1 9  

3 
; :;;\ ;;,.:;r;::: 

5 
�; . . · 

7 

9 
.· 1'6' ., 

1 1  
1�-

13  
'" : 1:�: 

15  
\ . :  25 

35 +· _ ;�45 >: ' 
55 

. >jes ·�-
75 

\ . .  ; as:'. ; , 

D E 
(0. 121 3} (0.21 57) 

: ..-

87 155 
1'.hgf WB, 
1 1 1  197 

· 1_?1 2 15  
130  231 
1'3a).t •245 
1 45 258 
�62 _27,1 
1 59 282 
1 65 1 293 
1 7 1  304 
1 76 3;1,3 
1 79 319  

:23l\ - '416 
292 519  

· .. �352• •. '626 
4 1 2  733 

•4J3 . : . Bfl 
533 948 

< 5n: \: . 1 955 :: 

Orifice Area, in2 --------
F G 

(0.3369) (0.553) 
242 
278 
308 
336 
360 

, 383 
403 

398 
45� · 
506 

' 55:1' 
591 

. '628 
662 

H 
(0.864) 

621 
7,:g�: 
791 
861; 
924 

• , .98t'.'. 
1 035 

J 
(1 .4 1 5) 

1 0 1 7  
1:i�'tj 
1 295 
1 :4 1.0 . 
1 5 1 3  
. 1'507 
1 694 

. 42�> - , · 69f : 1:oJH · 1>;1s 
441 724 1 1 31  1 852 
;4§8,f :isgo .1!1;1�, . ,, :1924/ 
474 778 12 16  1 992 

· .. :489, . , . 893 . ·. ;:t255 : 2056 
498 8 1 8  1278 2092 

. 650;- · : , . ,pea -···· _ · ·· 1 668' . •-< 2732: 
810  1 330 2078 3404 

-- � 9,ta , ·· · 1 160� • ·250:8-' ·. · ' 1111>? - , 
1 1 46 1.880 2938 481 1 

0,71_3.1� ' :  215(� ·3390
1 

S51ti · . 
1 481 2430 3797 62 1 9  

"1,6�8: · ··- ,  : 470§/ : · 1227 -�923' ". 
95 654 1 163 , 1 8 1 6  2981 4657 7627 

•·· ·;:,Joo?:'• : · • . - , �al '· - . 1_21a · ' ;:: 11i9.f � 
1 25 835 1484 23 1 9  

:}150 ::_ :986 .,' ,: . 1 7ss:- 2737.: 
1 75 1 1 36 2021 3 1 56 

it .·. 200: : cr2137 '.2289'.. 35.75 
225 1 438 2557 3994 

3\if!f 
3806 
4�93: . 

· ·: . 4?i:L ---� � . .  is?f >s 
5946 9738 

>:102o·r·· �: "a1·4gS : :.:· 
518 1  8095 1 3257 

-�- 5869,''. >· . . 9 1 69 • : 1 501f: , 
6556 1 0243 1 6776 

, • ·'
0 250',;>, , ' 1:58:e::�.� / 2829 · .p1_413� '  ~· . 724',i ,;.'1:13ia· . :'ia536 : . • 

275 1 7  40 
. 3094 4832 7932 12392 20295 

1 /¥.-: ioq . ,.·: 'h'e9:i/ ··..!.•· ·;335� : ::� :_�·;s,2sf�'. . ·;7�J�61s? :  · , >13�6�:�"t�::<�22os5:: 
325 2041 3630 5670 9307 14541 238 1 4  r�f :s'.!i9 : : • :>>2.I !;)2 -� _:>:\�a$�:< ;:ftBoa9; .; /�: ;t!i�i:iiX ,: . . . ·1scits: t�-r- ?s·s74; :.;: 
375 2343 4167 6508 1 0682 1 6690 27333 

i' ·.'.'' 400:• . · . . . .  } 2�9� � - �.:-� 44� . .  : :- -·� 6927 i .. ;: 1 13'10\ '  :,: /7764/' " >290_93?. 

425 2645 4703 7346 12057 · 1 8838 30852 
if/ ·ll§9\ ::;/:':\'f.\'.i7i� '· ., · • '4911.;f··,·. :zq:65,/:t�}fa745}..:c:·.':

-. .-f99�3�/-• •t· .32&1 2'.}f·. 
475 2946 5239 8 1 83 1 3433 20987 3437 1 

. 500->; ;::/_;; ,'.i)3.os7..�j: :' ·• �;q5:6i f( . :'. ":�:ije.6i>Ir:1,f1'.20??:: t22�Ji.-�',',,;,3f1l1 ,f; 
550 3399 6044 9440 15496 

:\ )900 :<t.'.:/r�s70l > J,5_s:r;.. :_ 1927a-" V; - _ -1'�37r _ .  , 
650 4002 71 1 7  1 1 1 1 6 
7bg\ ':C..'.Oc : -� '·,bo.4 · . : )'.fl53 · .'.: /' 1 1 9�1 >t;\ � ·. · · 
750 4606 8 1 90 

' 800,o'..:<:../ 'l st4907 .; >; ;: a726.°'\: •. 

850 5209 9263 
i.- \,,900 t\--.:.:< ?·ss'fr · · ·-_:, 9.z99\, · 

950 58 1 2  1 0336 
foot ( }�}. ·.:· ' '·$F4 "::, , ' • 103'72·, ._ 
1 100 67 1 7  

:. �: ;1200 ":, 7321,:-. /-
1300 7924 

-8527 ; ' - :; 

' :- ·1• • ��. • .. 



Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 0, 91 1 , 91 2, 91 3 , 91 6, 9 1 7, 91 8 and 91 9 

0.2 
O:s\ 

D 
[0.7826] 

E 
[1 .391 6] 

39 69 
�It,� e·qJ_ = ·  , - {Q�J. -

Orifice Area, cm2 
F G 

[2.1735] [3.5677] 
H 

[5.574] 
1 08 1 77 277 
· 1'.55�:: ,: �2}�H2:t;t 4�$; 

J 
[9.129] 

453 
s·91.:t; 

1 .0 81 _1 44 225 369 . 577 945 
·: 2'.o_;�� -{j]' · · . . 207 �2;3:' 529, B?.t {aq5c, " 

3.0 1 56 277 432 709 1 1 08 1 8 1 5  
= :  ·.JJJ'.�4�[1L. = _-. 1:��l · 3ii7 : ���2:z:+�r ·ai(9� ����J.Jtttit�27[:� 

5.0 235 4 1 8  653 1 071  1 673 2741 
f:�E:=rl\6:1rn . 275 : . : _ 4aJ!dirr ·  : 763 . 

.12��;1 ; · ' 1�t?t?\t: '320:,1: 
7.0 3 1 4  559 873 1433 2239 3666 

,,, · a.a. .3§4 · 629 · 983. -·· 1?MJf;} 2s21Ii:: . 4T29; 
9.0 394 700 1 093 1 795 2804 4592 

11�·'., . ; .(�J ' .  : ' ., ,f;zt �- .. •.· .t20_;f i§:76) �· i3QB;7 !. , ' '  505ey .· , 
1 2.0 5 1 3  9 12  1 424 2337 3652 5981 
:14)9}:�! ,5;gz�� ;·� ::;\0.�3; - :' i\34��3; , .< 2€i9�'. 4_?1/?c�. ' :699( 
1 6.0 671 1 1 94 1 865 3061 4782 7832 
1}0: > . ?s:f : . , ; ::: :;;f�j5 - ,: ,, '.'208& , . , 3423-:-· '- �- : i:' 534} / ,  • · :a75i3' , ,,.,. 
20.0 830 1476 2306 3785 59 13  9684 

�-:":.22:q; :,;, :t ·s.1:&J. � ·-.��1·s1:i1/ -· c:i52§) ; __ �-4Ji�\;:: , --��!�:< · 1n§��L . 
24.0 989 1 758 2746 4508 7043 1 1 535 

§1>t : ·2a:0:�.- ::·· . :·_-- �-: .. {q,§ij\� :�,�--�:.}.' :1 9_qpj -� ;·,• � -�· 29Q.t .:�- ,. . c.48.?.Qt; . . . . · _:7@1" ·, , . .  ·· 1:24���(t�:t , 
28.0 1 1 48 2041 3 1 87 5232 81 74 1 3387 
'3o;d/� " ' · ;:-:,�.� 22.fJ �''Y:�_'_,/fi1a2:/·,,:, -I '.349��,, ' ·'·· � · sifo11;;·<; 5'739:/: . '. 14313'� -•�-
32.0 1 306 2323 3628 5955 9304 1 5238 
3,tfcf; ·�·. �\3ijl'. <� ;_:,?��{., •· , ;; 384]: · • . · . . �ai?. ; _:.> \9W-bF , 1�1:H� -� 
36.0 1 465 2605 4069 6679 

::;.<a8,9;? : �· , _ •:
'.1'.54l :: . '.: �11]} -, : ·!. :�R?� ,- · '. .. >0.11:1\ • . ,, ,_i; . _ _  , . . 

40.0 1 624 2887 451 0  7403 
; _;_ �:; .J�f '.:-\1;f9� ;-;?::.:�30�9}L� /\(7).0'. ; . ,·-�,,-

· 44_0 " 1 783 3 1 70 4951 
:L;,ct�• -4·s,:�r>:/f':'.·.• xf�s2:tr: :.'\�si�7/, -·\ ·· fflft 

48.0 1 941  3452 5391 
•,. , ,_ 56\9.• ·: •  " •,: -� :�·•2921:?· ·�: �• ' i�3s9?t:�- I. _ :_ -:. � _� -

52.0 2 100 3734 
s.:i;c( �, • . ,: -t· :) ?J.JQ ii'.sa'isf- �· : ;, ;_!/-..:_ 
56.0 2259 '4016 

. · ,js8:o>(i :; ,.··:t233a· ::.:;-i • > 411:5t;,·,· '-' ;',:.-�:..:,..;<::r 
60.0 24 1 7  4299 

: , ., ,, . 62.g, , . ,  '.·i24�f:r;:; ,�; .-4?-(40_ ;: :. '· · 
64.0 2576 4581 

·:,/;;.- 6� . .o. .\,2&sci;; · ·.'t:'412f;-:,� 
68.0 2735 4863 

i .  ; }::f io:q . tr2af 4'/t . 
72.0 2894 

; . · 2s1(oj: .•,?:I-. :.·:"�o.s2. :'.·::: .;r-c ; · _ • "' 
80.0 321 1 

: : �<-;i3'4,'i7t\:J"i ,< §37if ::;:- , 
88.0 3529 

r :.t,;;92.f, -.:; .::· ;:·�;j\i87 •' · :,;'' ·/_' ;''fie- ;'.� ·�:·.·. 
96.0 3846 

- · 
•• .c:.• .... " 

-- -=r /'· r.i-7 .. �--:i:: 
•. .. ,.·.t.-:r-.7 t:, .. ,,_.··; ,· 

:- '· .:: '___:·,•:!< .-;, .. : , . 
• �� '.· xJ:, 

1 .  No code stamp or "NB" on nameplate below 
1 .  1 barg set. 

2. See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 



) 

1 .  No code stamp 6r "NB" on nameplate below 
15 psig set. 

2. See Specifications Table (pages 3 and 9) for 
Pressure and Tempera_ture Limitations. 

3. Liquid conversion factors to determine liquid 
capacity at other than 1 0% accumulation, 
multiply by the following: 
1 .022 = 15% accumulation 
1 .045 = 20% accumulation 
1 .066 = 25% accumulation (see page 20) 

Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 0, 91 1 , 91 2, 9 13 , 916 , 9 1 7, 9 1 8  and 91 9 

--------- Orifice Area, in2 ----------

1 5  
25 : 
35 

f'.�'J} ss . 
75 
a·�- } 
95 

D 
(0.1213)  

1 4  

ti'./1 
20 
23J 
26 

- 2� 
30 

. . 32 
34 

E 
(0.21 57) 

25 
31: 
36 
41J}'. 

45 
49Ifi1 
53 

. 56� 
60 

. fciO:- ' s4:,&ttti•i ·s21 
1 25 38 68 

� -- -· t5,0� 
1 75 

.. 200 
225 

·.· .. 250; 

i. 4t · 
45 

•· 4�;., 
52 

, - ;,•,• :,� . 
' �<l;-

57 
-,- '\so .· 

75 
81 

· -, 8& 
92 

- 9� 
1 01 

· . 1:9"�: .. · 
275 

-:3rfo, c-
325 62 1 1 0 

�4: 1'14:' if 
375 67 1 1 8  

> �,itjf( .. i 69; ;; < _- ' 1 22 
425 71 

: •• -450 ( ' . . , .•• 73 
475 75 

·_: 5QQf · > y'j · 
550 81 

·· '.;·, B.Q_Q .' : _.;� ·. ; :·84 
650 88 

1 26 
.�: -1?it 

133 
. 1j�J . 
1 43 

"' " •  _-. Tifil( 
1 56 · 'S 7QQ. 

750 
\s90: \: 

850 
L >, . 900' 

·· 9;,. _ ..• ; .; ,  : -i'.,6;1 , 
94 1 67 
97• ,· �· ; ·: .:.:173 ·,.,. · , 

1 00 1 78 
:: i (- :1 03 . • ,  . 0: ;  · ,.a� ;:'.-, :  

.950 1 06 
t ... �,-fo00<_::>< :_ , :· ;:�· {q� - =,· � -

1050 1 1 1  
1 ��;. {:{00:\; ·/ · . •_ . '-:�j�1{/• ·'�:�;·:" :. ::._. 

1 1 50 1 1 6 
"',". 1260-/<�\�- ·:_· _· l :l:L-��<{1�fi "L�·. 

1 250 
� :i;:foo 

1 350 
· . 1 ;49-9'. , :  

1 21 
·:-:i ,:24 __ 

1 26 
.i j2a _· _. 

F G H 
(0.864) 

J 
(1 .41 5 )  (0.3369) (0,553) 

39 
· 4'8.{J 

56 : . �?:I 
71 

',. 77 
83 

_s's;;\':: . · 
93 

: 9EI 
1 07 

.• .  J:1,;7 ·, · 
1 26 

:'.135f •. 
1 43 
- ��sl1 ·-
1 58 

63 99 1 62 
79'. 1 23Fi 2of+r 
93 145  237 

1 �5f{�� �;:1;i1§4£t 2�9- � 
1 1 6  1 8 1  297 
1 °26:- .. J9'7;tff�;,L; 3�)�f[f . 
136 2 1 2  347 
�·i4: . -225 3�gsit 
1 53 
1I6l 
1 75 
1 ez'rf U  
207 

··· . 221; 
235 

'. - 24'.7 
259 

238 390 

: 2i.1�: �Og,l 
273 448 

. '2��;f(��;: . ,iiq�;: 
323 530 

. _. ;·345:'_ . s�:�E-
367 
387 

601 
�j;L · 

405 664 

1 72 
· ,17Ji: 

- 271; 
282 

'-· -\" - 29��-/-· 

44� '• : ' '691£)� .r 

441 722 
(.{fr; i 4:g "· ·_ 

185 303 473 775 
1 �,1 3,1-::.- ; � : . 489,- · . � :-.-- -a9J � .,. 
1 97 

·,r20z . 
208 

- ·2fa'., 
224 

, ,, 234_ 

-.. -� 

323 
. 332' ·c Ll 

341 
350. 
367 

-,383,; ,: ,  

. ,.. · -:---·-

,,_ �- .--'--·'� '4 , 

._, , ;· 
;-f' :-- ., 

.. ::-.. - . .. _ , _ . , 

504 
. .. s1'.9; 

533 
5�7 

-
. .f �·--

·: . ... ··• � �- .. 

825 

· .;a49 :: : 
873 

. 89$1-,'. 

-· ";. :::-• "J;. 

j-� -- F-� . 

.: �--';· � -

-:-·• .,._. � •_•·. t -":· f·-'- r.,., 

_i " 



Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 9 1 0, 91 1 , 9 12 , 9 13 , 91 6, 9 1 7, 91 8 and 91 9 

---------- Orifice Area, cm2 
D 

[D.783) 
E 

[1 ,392] 
F G 

[2. 17  4) [3,568] 
H 

[5,574] 
J 

[9.1 29) 
1 .0 
2:c:t: 
3 .0 

9 
1?:t 
1 4  

1 4  
1 ?1' 
23 

22 
3Q{;� 
37 

36 
8 4l  

60 

:��ES . <oJ.' 
. ff}; iri11: i§Jt:p:f; · ' 27 · -4.�':::t� · '6S:;·:: : 

5 .0  7 1 2  1 8  30 47 77 

'�;; �ti &?oJ11 7 . 1�i ._ - 2qt · 3:�.�E:_:I9H �s?i . 8§: -
7.0 8 1 4  22 36 56 92 

� -,�-· a:§:;l a' _ :: -1:st : · :23 ··:3a� '. , .  · 59:, · - ·· 9a::r;'. 
9.0 9 1 6  25 4 1  63 1 04 

� .-.- �iO,�Q� St ._._f?� 2�( '.·_ · · 4$;:,; §t · , · J·\9 1 

1 2.0 1 0  1 8  29 47 73 1 20_ 
::���·: f,Ht . 11r.i 2�! . : :s;,J: , si 1ii: i3o�;j;' 

1 6.0 . 1 2  2 1  33 54 85 1 39 
::ii AlPl .· ; . . . , , · .  1 i�,: "' ,· · 22 - .�t� 35 . 57 · . , -. _ :fig; , 1 L!?,i, 

20.0 1 3  24 37 6 1  95 1 55 
:, ; / ,'.;:122:6i ., ,_ ,�.:·: .. 11J·.: (t ,,:, ·25 , c;.f3�l >:d,�r . ggL_, . ·_ ' 1 62 ,0c 

24.0 1 5  26 40 66 1 04 1 70 
.. 2�:9;: ' . ' , ' ··:'� ; ;is'':'' ;' ·, ic' ' ;27i�tt;:·:;: ' ;4?\ ·. "'.6�\T .: ' :'.'.,'?TQ� {:: C , _ ,  1!77,aY 

28,0 1 6  2 8  4 4  7 2  1 1 2 1 83 
" , . · 3o:g , · , c> :lB: " :i�: • 4§.Z � ;' _ , :,14t ( 1}6 _. · : l��; :, 

32,0 1 7  30 47 77 1 20 1 96 
:� ;_.(('34.oc;; ,,:-·:;\._:::.::c:: Wt" (c;<f;:3(\ -'.·�' ';': ',.4a2C:. " o>c· · .79. :: · . -·• • '- • 1·23 �, :.·. • 202;:' 

1 8  
,; _fat; . .  : 

1 9  

32 
' '33 
33 _ .,�_r·{�.r: .: ; :c:_<�3�:: ;; 

20 35 -

49 
- :: ;_: 5°:i 'i 

52 

8 1  
_ '33 -

86 

36.0 
i, L . . aa.o): 

40.0 
" '4lr;t, 

44.0 
�:::.;::: f:}4�.o

=
:�; \: 

48.0 
.,. :;,; :� ·2,r: :-'\;:�-.-:)�:BW r; .;,�:_·�-��· :::·: �··�- �'. '_;), ... �:� . .-;• -� �; ... fr . :; -�--:� �-

2 1  37 
:E::i' 'so:p:?�;;_,t, 'i_j fE.:�-;�lf ;;:�sf :··:-: 

52,0 21  38  
� 54.0 •. . :: '.22 ;;'. : ·- ; �3!f 

56.0 22 40 

,sa.�,:-�: ;t,f1it2f-;:C:..':'?:'z4i .,&,. ', ' .-- . :�: { . .  
60.0 23 4 1  

.. �:;, cp2:0; t��;>· ,:::J:(�3�\-:".'>'�::-:{2{::3;':-',�;�· 
64.0 25 

. ._ ss:o" . 26 :� 
68.0 26 

, ?o.b�:, .. /2;· . :·: ·2� ;· '°: 
72.0 27 

;·- •�_ ... -;'.' ,;_ . • --

� - � �- -��'../: . 
.
-. · ·/f-

-' 
,, -' 

.,:.-: wt..-.; .••: • '  .... • · '! t) ,.., r • • -t 
. ,·�· "-.0:;:.;.-, .. -::-,:, .�j ... �. '} ,, �

-
._,,_ � 

I '. <.;,. i.6,9' . :�. - .. ,•,. 

80.0 28 
: _:}) : 3;i:o; > :,t 2i:( 

88.0 30 
, t·� . . .. �s2;a��= .:· •'1 = t_��- <,-_::�· �so:·/; - :••·-:j;�:-)t :�: :�r-:\tt?···.• .:)t·_:/:�:/.;�-�i}_ /. 

96.0 3 1  

"· '· 

··'.!>"'-·,·1· -.·-. .: \ " " .  (-" 

� ,. :-f.:� �-=- - . -;.·-.-. '-'"" 

1 .  No code stamp or "NB" on nameplate below 
1 . 1  barg set. 

2. See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 



1 .  See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 

Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 0, 91 1 ,  91 2, 91 3,  91 6 ,  91 7, 91 8 and 91 9 

Orifice Area, in2 --------

3 
4'. ;,.:- · 
5 ,. 

D 
(0. 121 3) 

6 

; '. : 

8 
9 · 

9 
��p:;� 
1 1  

. i?#. . 
1 3  

, 14lL 
1 5  

>2� . •< · · <,. 
35 

1 0  

1 2  

. /{ 
1 3  

1 4  
>1?1 � 

22 

E 
(0.2157) 

F G 
(0.3369) (0.553) 

1 1  1 8  
· "i J:$ ·:::{;�f:t;2Q:::rf 

1 5  23 . {&1 2§':t:5�/: 
1 7  27 

.• 1 a: ;:&itrtt:i@I· 
20 30 

� •c'- 'idff:J; ·• _. ; 32J} 
22 34 

· :  23E1i - : ,.·;��:_ 
23 37 

25 
' , .· :. :33 ; ' 

38 

39 -.-sf 
60 

29 
3�J� 
37 ; 40 
44 

47J 
50 
�i/ 
55 

. . " 58 
60 

:, ,52 ' 
65 

c'. ;a�l: . 
99 

H 
(0.864) 

45 

58 • ·• i3J!\f ' 
69 

78 
82 
86 
w 
94 

, ., gt 
1 0 1  

J 
(1 .41 5}  

74 
8s33 
95 

. 10s: 
1 1 3  

1 28 
1.?.��£ 
1 42 
1;4'8;. 
1 54 
:1¥i'o. ' 
1 65 

. . t�Q�, 1 • •, , ,, . 2 1i 

1 54 253 
.. ··_1;75 · "- C28?\; 

55 27 48 75 1 24 193 3 1 7  
65'1L 29 i \ - · 52>- ,., 'fa4'> · ·2 1If .. _ ��y\:;. 
75 32 56 88 1 44 226 370 

,. '.ij1 lL -• - \5;4; ·  : .�2,i"q";:; ·J·-'' \'.3s'1]t· · 
95 36 63 99 1 63 254 4 1 6  

t: ;19p;;·--:c ';�i.r;: ·i/far·2 :-<:·:·· 5s ·;-;-; -z)t1pgI=-r ,?,� ��Ifitt "" �· �aF�;_' : i/•;._:-.:i:2-'lt \· 
1 25 41 73 1 14 1 86 291 477 

.':•i}1ioc/� · .  :4[{ . . . .  �; en}/�\ } 1?.lk. �- - i:::-2§!,:. ' . .  ;�:h9i ':·_ .. < 523,> ' 
1 75 48 86 1 34 221 345 565 

,: ;299,� tBi : _�- �?>>5'. ;"�. -g'l{\ ti:.\;T-i'4{ /. ·� _\ 23�': · -·•· - / 35�2i• '0. :/::·�Q1t. ·: 
225 55 98 1 52 250 391 640 

,-� :• ;2s9,�:-: . :. : :fo3 ;. . ;''::'.::2sJ:: /<."' ,�J'.1}2: ,,, H�>�· 
275 61 1 08 1 69 277 432 708 

f c-f:�o]Jt_:;.;r·\ct •: ,f.B_i'. ·t?t',�:i1�· -�_.z;1;:� '.',t?\is•�;: ?�?15�!fg:;_c, f: : > I¥5:f't'.r:,' \)sgW" 
325 66 1 1 7 1 83 301 470 769 

/ .. ,;)/350 t; : ;, "/ ;, ,'.' i38\�·-� '. _; ·: � ?21' Y< ; •• �1,9.Q 0 :!�?3t2,.?;·;:};,t§§'."O: : -:: j-99;{;: 
375 71 1 26 1 97 323 505 827 

\ :_:Jiq�{/¢; ':-· · fa ? f i ';; ,� ::1;3Q'r; {':'; <'40� '} � : �,)- 331·�? ·•· • f.'.:.Ji2,i:;;'.-'? · F Eas,f ; : 
425 75 1 34 2 1 0  344 537 880 

, Ji ;" �so{��-}f '.;;{ 1a·r;' :c '.'. :: t,):a}fJ}'./ �,t_:H6:t'.'ti :,?- t-:ssiif , . :::��::,s_§3'/'. , -: > ·ic[g .�;;· 
475 80 1 42 221 364 568 930 

f ��) :so,ol::j,:fi�,;; ·£.2 t:·.·: ·: 1 ,z:1;1srr, ;, ,,: '.'22f;.:i;i�,; J:$73' '::-\ f;.,'i•5s3f • ·-· ··>'.'.'. iJ[,f : 
600 90 1 59 249 409 

i; ):X79.o;; :· zrj:'.:Lt' 9."7 ,: �,;;;:-:; ;. 1 i2· ,'o ... ::-::--_ ,. 
800 1 03 1 84 

:tt}siji}Att:';:::::•, 
1 000 1 1 6  

1 200 1 27 
{,iij_39Q,,-i\,\";:(:-;;�\- 1 32 ·, 

1 400 137 



Kunkle Safety and Relief Products 
Model 900 

Capacities n Models 91 0, 91 1 , 91 2, 91 3, 9 1 6, 91 7, 91 8 and 9 1 9  

.,,,,_-,,;., ::..,; -.-;.•·. 

0.2 

1 .0 
2.0 
3.0 
4;,<L 
5.0 

7.0 

D 
[0.783] 

E 
[1 .392] 

Orifice Area, cm2 
F G 

[2.174] [3.568] 
H 

[5.574] 
J 

[9.1 29] 
1 3 4 6 10 1 7  
2 ' 4'3 r; . to ' 1 6( 2�: 
3 6 9 14 23 37 .r a ' · 1 ·??t:i .· ; 20: 32 52 . 
5 1 0  1 5  25 39 64 
·§}\ ·: 1 �r 1;if-t,BJt 2Q� 4§t 74 
7 13 20 32 50 83 
8 1-1? 2:i'. : 3.it · SQ gar , 
8 1 5  23 38 60 98 

- .Bl9ltr�;: . 9;: :t:@L 2§;; . ' • 4:;1 ' ·$41 j§ir 
9.0 9 17 26 43 6 8 1 1 1  

, .1'.ai -,; - 1ft 2? · :' 1.6: , · · 71 .1�1t2� 
1 2.0 1 1  19 30 50 78 1 28 

' : 1:4;qj: 
1 6.0 

'ff;,; .. ; 2 1) -. •. . 33'; o >54' . · 8t) - , ,1,§f : 
1 3  23 35 58 90 1 48 

· .: :, y,1ja,q;;: , ". .'J �, .1:3c;;'.: ,,,;[? 2( .: ,;·: '. 3}'J-:·;::.: •' �·�:'. pf".';. ; 96 .. '1 : · ,  ;;; 157- c' : 
20.0 

:t:: 22:it· 
14 25 39 65 1 0 1  1 65 

't .2f , · . . , :;;:A'L�' :t:'',:i'csk · . fb§ .. . .  '. '  · fi.f'' '  
24.0 1 6  28 43 71 1 1 0 1 8 1  

;< · < 26�0.: ·. .. -�;· :�: :r(::t�fi ·.:-,/'. - ··; I< ·29 . . -- · i i  .- . 
· 
:� __ ;_�,.:- .::7:-r _;: ;:-�-_·/7 4 i - :'1):s�. ;-,: _ . ��1.:�sr;:-_ .. 

28.0 17 30 47 76 1 1 9 1 95 
)\30:Q ,,, :Ji:;. t,./:</·1 31].t 1 :ii.s�·';·:fh�::)9-C:,'.: -·0 ·'• {f.23 . 202 J '  

32.0 1 8  32 50 82 1 28 209 
,< ; 34\oi. ' '· , : ;,/ if : : · ;: ,L\>;33( , > SJ,, - :;; ;;; 8�! ,, 13t : J  :;� 2J] } 

36.0 1 9  34 53 87 
· :�}.:fa8:(f /. . ,2() ,. -�-,�,·-3.s'.". c · • '  :hS!l,. . �}\'s9);: ,:c-: .:; :- ....::.j .  ,��>::c < :: - :  

40.0 2 0  36 5 6  9 1  
- :: c 42.q .. 

44.0 21 
· 36 :/� - -J, . ·· ::T.'..:- 0:rc> . "'"-• .,£Y 

37 
: :�·-/':/46:o\;. :,;:.-t:;"'.c,t;·2t·•;;. , · ;  ::\','3sf :'j :, :"·Y" . .  {?:\��,.:"�· -·::': ·. 

48.0 22 39 
· · :/so'.61 :,:> ' ·. :. :> 2,L /�-� '•= ·:;'4o):\\.:: •, �' �" -· . ·•• ": \  :;:;-·· .:..:.., · �:- <: a:::....;?, ·· 

52.0 23 41 
:· : , ;: 5{$;:§F ::-z�t::, ;23· ,;(.�·�:-,/4'r. , 

56.0 24 42 
::.sff'.9 f;; •.:::�!<24:ti :1.\.E.�J{-:r',;>�t .. -: ::·; �: , . 

W� � M 

·· :s2.o�:: , ;, Is3 ·i:. ; : _)f��\f;.(S: · • -
64.o 25 

-
�;:i�J5s:o' ·:\: 2� :·:1_;� -�':,:.:��\ -46{/((/-/ ?�2�_�"/�f t�· . .- -;· 

68.0 26 

72.0 

80.0 

C .•.,·:' :2�lfi5F}:-';'.'>\: 
27 

28 
r:i\.-,) -a4'.:q- �: : � : . :•·,:; -;� i1-�.: ·2�fl�·�:-� ·}t1r:�\//

.-

88.o 30 
; -·- .-· : �-�,-......-. --.:: -.,. ·- ·:-;�--

;·: -�:.'\92:0);:-: : -� ':t.;(30;?-.�·{�;�-'�;f.}��; �� --
· -.:/ -:._ . _./��- .;��

). 

4 ,• -

96.0 3 1  

., , - , 

l,- ,
. 

,, ,, ., 

• • '..". ',.,, .-. -�·- _j _.._. 

· -._._ 

�:: 

-,.:.,t _. 
, ·;. •, , ,  

. 

,. . '.' •_) �
. . . . . ::._.'.'; . 

1 .  See Specifications Table (pages 3 and 9) for 
Pressure and Temperature Limitations. 
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Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 0 , 91 1 , 9 12 , 91 3 , 91 6, 91 7, 91 8 and 91 9 

Mercury D 
(0. 1 21 3) 

E 
(0.21 57) 

6 24 . 43 
7· 2� t:;:;:i " � 4�) 
8 27 47 

. 9(';:; 27' ,4;\"iii 
1 0  28 50 

: 1'.if' ._.�;�F:q 1 28 ��-H 
1 2  29 51 

14 

ti · 
. 1 6  

17 

· 29&? : . . ""§{tj . 
29 51 
29 . 

: �1;JJJ - . 
29 51  
2�. ' : :  � ::s{ 

Orifice Area, in2 --------
F G H 

(0.864) (0.3369) (0.553) 
68 
i{ ·, 
74 

1 1 1  
• .  ,t 1.t) 

1 21 

1 73 
•. - ·1 .3�;;, 

1 89 
76 . . . ; 1:2,�f H:; . ·1$�:'.?2 1  
78 

80 
. 80 

80 

1 28 1 99 . +ii 2 FBF · 202: 
13 1  204 
:
13j; i • 20.�: 

1 3 1  204 

_ �.Q: ii j '. ·1 $}t :264�!: ' 
80 

; .80 ( :., .: 
1 31 204 

J 
( 1 .41 5) 

284 
2ff8:.�t:.: 
3 1 0  
32Qi" ." 
327 

. 33:1 �-- _ 
334 

L 335 
335 

,'I" ",!,-

. 33f=!;; . 
335 

18 29 51 80 131 204 335 
.. . .  1�j 0 ° .- - . � 2� ., s:i'f�� - .,c ap ./,.c J3j; · - � - :20t4 ·· 3�$ 0 

20 29 5 1  80 1 3 1  204 335 
, 2{0;: . · - -,y .  29 . . •  /'·,:sf'··.·. af:�'" /'::" :1�:1 '. : . :· 2��< ;c _ ·,33f \ ' 

22 29 51 80 1 3 1  204 335 
. .. ' -·23 � . c:;:' '� ; ;>\� 29:, c:· s-r:, : · :ao� �'- f§fj _ ,' 2EJ°'l · -. ,/a3s { 

24 29 51 80 1 3 1  204 335 
· . - � · 2$ . ·::-· . . (J 29 · · - �  $'F ;:.: :· ;,_, )�:, , . )<1:?Y' . -: 26�4l :.:.J:.'J• .33� : -· 

26 29 51 80 13 1  204 335 
�:·27-:; )'' ,· ,,,'. ,/:�· -·29,' · •',/ �, .�J. , ·:; :8Q:�- .. �:'.'•�:�fa1: · > :"·0�; :20,:f/ii\;' : 335 

28 29 51 80 131  204 , 335 r _ , -29: :c ;. · -. . .... ·: :- 20 • • s1 �-- - - .__. . - 80 . ; J)\ ·� ,  2◊l> · ; ·:-; : 3i3J�. ;;-, 



Kunkle Safety and Relief Products 
Model 900 

Capacities - Models 91 0, 91 1 , 91 2, 913 , 91 6 , 91 7, 91 8 and 91 9 

:.; . -� 

200 

250 
2I5.'. 
300 
3251 

350 
;- 375--
400 
4�§:i · 

D 
[0.7826] 

40 
. 42' . 

43 
44_ 
45 

46 
4.i:f 
47 
4;?.: 
47 

E 
[1 .391 6] 

71  
· -74;\t 
76 

' _L 78 
80 

83 
. :8�; 

84 
<Sk[l� �: 

Orifice Area, cm2 
F G 

[2.1 735] [3.5677] 
H 

[5.574] 
1 82 285 

J 
[9.1 29] 

466 1 1 1  
1:1 •sL •�: " , 1'�·� t;:}-�:'f}: 2�ey tfff'ft , 4'�§.:� 
1 1 9 
1:2q f� 
1 25 
1?Z: _ ,  
129 

. 13Qi : 
13 1  
f32. 

196 306 

- 29HH £J  ! ?fi 
206 321 

, 26�1 
212 

-- - 2lif} 
2 15  

·_ 21§] 

. 327 
331 
334 
336 

501 
515 '.\ 
526 
.-535: .-
542 

~54"e;;;:. :: · 
551 
553 ;. 

552 450 
/47.5 ,•-. ·· = ·· ; . 4'7 _-_ 

47 

84 

L B{ 

132 
- - · 1,32 

216 
21�6 
216 

'.21§ 
216 

_ '  ·3:$?t 1 "  
337 
3381 

338 
_ .-553 '· 

500 
525 ,, -, 
550 

;' , >:_.575{ 
600 

.:'t ... . ;_ ��;
?
---,�� 

650 
;�- - :;;C: �§;:; 

700 
·d . \', 725--:_:~:·. 

750 
"7:-75'/ 
800 

" �545·:· · 

850 
r.,:�-.:.::�,: ... ··si5�\- · 

900 

Af 
47 - -- - �i<'.:--. 
47 

84 
· a:� 

84 
54:, -. ,,: ,:;· 
84 

::.:4'%:::';.YS: 84( --
47 84 

,:>@,?- ", 
- , ___ ·M·. , -

47 84 

132 
' 132 ,_ 
132 

3.3�: 
338 

i}2 .::-.i<"_ ,F 21� ' , �-,,:.". 338· : 
132 216 338 

_,1;32 -·· - ,,I216 - '' 1338 

553 
· ·, 553-' 

553 
•<-553 _ 

553 ·- r 
553� 

1 32 216 
r32,, ::�· - :'\'.:t21,$ 
1 32 216 

338 553 
. 338 "''. ' :  ' '-' ..,._: -ssa ':{ · 
338 553 

: 4p':t·f; ' '�Ia{O:: ·):' . :  717:32 ��;;: ,·;;;:-� 2faL - :-,:�'� 
0
338}/f · ,; :�55:f:: ,. _ 

47 84 
-.4.f; : • - �/ Jl 
47 84 
-4f '�'• �;. ' -_ -- a,i1.: · 
47 84 

. 4f�:r. � -
47 84 

132 216 338 553 
· :1,32 '_,'.; ,/: j�2 1'5j 

132 216 
- J32_� - , ; :2Jg_ --

132 2 16  

·33s 
338 
-33e< --_ 
338 

. i32f�'.t-d 121Jt:: · - - : "33s 
132 216 338 

q53 
553 

' 553 
553 

, :s�� 
553 

9g;;� - . \/::.t'�tf .t:- ; '.;_�s41- ''c4 t:;:::,,faf;t�!:-:r {",21 �\ 
950 47 

::· 975 . � 4el ' 
- 1 000 47 

KUNKLE 
953 Old U.S. Highway 70 

84 1 32 
, i -a�:r �,:, · , r 132;,,:, · ;, � 

84 1 32 

Black Mountain, North Carolina 287 1 1 -2549 
Customer Service Phone: 1 -828-669-3700 

216 338 
216 ,; <·/3 33�' � t 
216  338 

553 
553 
553 

www.kunklevalve.com 

Tyco Flow Control (TFC) provides !he inlormalion tierein in good faith but makes no representation as to its comprehensiveness or eccl.H'acy. Ttiis data sheet ls intended onl)1 as a guide to TFC products and services. 
Individuals using this data sheet must exercise thei( independem judgment in e'w'aluating product selection and delermining product appropriateness for thei� particular purpose and system requirements. TFC MAKES NO 
R:PRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED. INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PAilTICULAR PURPOSE WITH RESDECT TO 
THE INFORMATION SET FORTH HEREIN OR THE PRODUCT(S) TO WHICH THE INFORMATION REFERS. ACCORDINGLY. TFC WILL NOT BE RESPONSIBLE FOR DAMAGES (OF ANY KIND OR NATURE. INCLUDING 
INCIDENTAL. DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES) RESULTING FROM THE USE OF OR RELIANCE UPON THIS INFORMATION, Patents and Pa1ents Pending ir. lhe U.S.and foreign counlfies. Tyco 
reserves the right to change product designs and specificotions without notice. All registered trademarks are the prooertY of their respective ow-ners. Printed in the US/\, 

www.tycoflowcontrol.com 
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Convers ion Tab le 

in .  25.4 mm 
lb. 0.4535924 kg 
in2 6.45 1 6 cm2 

· ft3/min 0.02831 685 m3/min 
gal/min 3.78541 2 Umin ) lb/hr 0.4535924 kg/hr 

psig 0.06894757 barg 
ft lb 1 .3558 1 81 Nm 
OF 5/9 (°F-32) oc 

I 

1 9000.2 I Dresser Consolidated® 



1 9000 
1 9000-DA 
1 9096M8P 

Conventional Design 
Soft Seat Design 
8ackpressure Design 

Features & Benefits 

1 9000 Standard Valves 

The 1 9000 Series valves are designed and manufactured in 
compliance with ASME B & PVC, Section VII I  and Section 
Ill (Class I, II and Ill) as well as being CE compliant to the 
European Pressure Equipment Directive 97 /23/EC. Seat 
tightness, blowdown and capacity on all types of media meets 
the industry needs for overpressure protection in chemical, 
petrochemical, refinery, power generation (nuclear and 
conventional) and other commercial applications. 

INLET SIZES 

INLET RATINGS 

OUTLET SIZES 

OUTLET RATINGS 

.5" (1 2.7 mm) through 
2" (50.8 mm) 
ANSI Class 1 50 through 2500 
1 "  (25.4 mm) through 
2.5" (63.5 mm) 
ANSI Class 1 50 and 300 

ORIFICE SIZES Six sizes: 0.096 in2 to 0.567 in2 

(0.61 9 cm2 to 3.658 cm2) 
TEMPERATURE RANG E  -450°F (-267.8°C) to 1 1 00°F (593.3°C) 
MATERIALS 

CERTIFICATION 

31 6 stainless steel trim is standard. 

ASME 8 & PVC, Section I I - Material (Applicable as required by 
ASME 8 & PVC, Section I l l or VIII) 
ASME 8 & PVC, Section I l l ,  class 2 and 3 (Gas, Vapor, and Liquid 
Service) 
ASME 8 & PVC, Section VIII (Gas, Vapor, and Liquid Service) 
ASME 81 6.34 and ASME 81 6.5 
API 520, 526 and 527 
ISO 4 1 26 
NACE MR01 03-2003 Standard Material Requirements 

1 9000 Series Safety Relief Valve I 1 9000.3 



Featu res & Benefits (Contd . )  

1 9000 Soft Seats (DA) 

Tightness 
Consolidated® O-Ring seat valves are bubble tight at 97% of 
set pressures over 1 00 psig (6. 89 barg). 

5 to 30 

31 to 50 

51 to 1 00 

1 01 to max. 
rating of valve 

0.34 to 2 .07 

2 . 1 4  to 3 .45 

3.52 to 6.89 

6.96 to max. 
rating of valve 

90% 

92% 

94% 

97% 

Consolidated® O-Ring seat seals provide positive seat 
tightness at service pressures closer to the set pressure 
than is possible with metal-to-metal seats assuring 
continuous, trouble-free service, and complete valve 
closure after numerous "pops". 

1 9000.4 I Dresser Consolidated® 

Features 
• Leak tight seats 
• Tight seats at high operating pressures 
• Simple replacement of soft seat 
• Large selection of soft seat materials 
• Soft seats are in standard O-Ring sizes 
0 Proven seat design 

Benefits 
• Potential loss of system pressure and process media 

reduced 
• Maximizes process efficiency and product output 
• Reduces maintenance costs 
• Suitable for varied process applications 
• Replacement seats readily available 
• Dependable performance 

Applications 
The O-Ring design can be  used for improved product 
performance in the same manner as that stated for the 
1 900 Flanged Series. 

Sour Gas (SG) or NACE applications 
The 1 9000(DA) valve materials are standard except for the 
spring which will be lnconel X750. 



Featu res & Benefi ts (Contd . )  

1 9000 Soft Seats (DA) 

• 90% of set pressure 
Metal seat contains media 
No leakage - bubble tight 

• Metal seats separate 
• System pressure acts on O-Ring, pressure forces the O-Ring against 

the lip of the nozzle and curved recess of the disc holder. As the 
pressure within the valves rises to the set point, the O-Ring is pressed 
t ightly against the nozzle to maintain maximum sealing force until 
break-away pressure is reached. 

• Bubble t ight seat to 97% of set pressure 

• Full lift 
• Flowing rated capacity 
• O-Ring is protected from blowouts as the encapsulating retainer 

prevents the O-Ring from being pulled from its seat by the high velocity, 
low pressure discharge inside the valve. 

• 90% of set pressure 
Metal seat contains media 
No leakage - bubble tight 

• Seat tightness maintained at pressures above 90% after initial closure 
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Featu res & Benefits (Contd . )  

1 9096MBP 

The 1 9096MBP Series balanced design safety relief valve 
provides back pressure compensation characteristics that 
meet the needs of various plant operating systems in today's 
industrial markets. This design is in compliance with ASM E  
B & PVC, Section VIII requirements. The 1 9096MBP's 
versatile design is for use in both compressible and 
incompressible services. 
Features and  Benefits 
Blowdown performance is  typically less than 7% on 
compressible fluids and typically 1 5% for fixed blowdown on 
incompressible applications. This performance minimizes the 
loss of process fluids during an overpressure excursion and 
assists in the reduction of operating costs. 
An O-Ring seat design provides for leak-tight seals during 
normal system operation and after cycling during a pressure
relieving mode. Media loss due to seat leakage is eliminated, 
resulting in savings from the cost of lost product. 
A simple design that is easily maintained contributes to 
reduced maintenance costs and parts inventory. 

Versatile Service Conditions 
• Compressible and incompressible media 
• Upper spring chamber not exposed to process media 
• Corrosion resistant stainless steel trim 
• Special alloy construction available 

Increased Operating Effic iency 
• Soft seat design provides maximum seat tightness 
• Reduces product loss due to leakage 
• Consistent fixed blowdown 

Typical blowdown as a percent of 
set pressure Liquid: 6% to 20% 
(At the low end of the spring range 
with the maximum allowed back-
pressure applied, the blowdown is Gas: 3% to 1 6% 
shortest) 

Allowable total backpressure 
(This is the sum of the variable and 
constant backpressure, superim
posed and built-up) 

Temperature limits - Determined 
by o-ring material selection 

Seat Tightness 

Liquid: 70% of set pressure 
(Thermal relief applications may 
be supplied with backpressure 
up to 90% of set pressure) 
(Note 1 )  
Gas: 50% of set pressure. 
(Note 1 )  
Minimum : 60°F (-51 °C) 
Maximum: 600°F (31 5°C) 
Set pressure range 50 psig 
(3.45 barg) to 1 00 psig (6.8 
barg): 94% 
Set pressure range 1 01 psig 
(6.9 barg) to maximum rating: 
97% 

in. mm 

.50 1 2. 7  1 9096M-BP .50 1 2. 7  MNPT 1 .00 25.4 FNPT 
0.096 in2 50 3.45 .75 1 9. 1  MNPT 1 .00 25.4 FNPT 

(0.6 1 9 cm2) 
to to . 75 1 9. 1  1 9096M-BP 

2000 1 37.90 .75 1 9.1 FNPT 1 .00 25.4 FNPT 
1 .00 25.4 1 9096M-BP 1 .00 25.4 MNPT 1 .00 25.4 FNPT 
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Scope of Des ign 

, 9000 Standard Valves 

1 9096L, 1 91 1  OL, 1 91 26L, 1 9226L, 
1 9096M, 1 91 1 0M, 1 91 26M, 

1 9226M 

General Information 
The 1 9000 Series threaded safety relief valve has 3 1 6 stainless 
steel trim as standard material. Reliable performance and 
easy maintenance procedures are characteristics of this valve 
(when properly installed in suitable applications for its design). 
The 1 9000 Series valves has three pressure classes, 1 9000L 
[5 through 290 psig (0.34 through 1 9. 99 barg)], 1 9000M [291 
through 2000 psig (20.06 through 1 37 .9 barg)], and 1 9000H 
[2001 psig (1 37 .96 barg) and up]. Standard 1 9000 parts are 

r == 
1 9096L, 1 91 1 0L, 1 91 26L, 1 9226L, 

1 9357L, 1 9567L, 1 9096M, 1 91 1  OM, 
1 91 26M, 1 9226M, 1 9357M, 1 9567M, 
1 9096H, 1 91 1 0H, 1 91 26H, 1 9226H 

used for both liquid applications and gas applications. It is 
designed for short blowdown on all medias, typically less 
than 1 0%. 
All 1 9000 Series valves have fixed blowdown. This means 
that the parts are designed so that there is no blowdown 
adjustment required when setting or testing the valve. 
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Scope of Des ign  (Contd . )  

"1 9000 Standa,--d Valves 
Design Options 

a .  0-Ring seat seal valves 
All 1 9000 Series valves are available with an O-Ring seat 
seal, as a- design option. This optional design provides 
a bubble tightness in excess of 97% of the valve set 
pressure, in order to meet application requirements 
beyond the normal capabilities of metal to metal seat 
valves. 1 9000 Series valves with the O-Ring seat seal 
option are identified by the suffix DA (e.g., 1 -1 9096L-DA). 

b. Lifting Levers, Caps and Gags 
All 1 9000 Series valves are designed so that field 
conversion from the standard screwed cap to a plain lifting 
lever cap, or to a packed lifting lever cap (or vice versa) 
does not require valve assembly during resetting .  The 
lifting lever option is designed to open the valve at 75% of 
the valve set pressure, in compliance with ASME B & PVC, 
Section VIII. Further, all available 1 9000 Series valve caps 
may be equipped with a gag, upon customer request. 

c .  In let/Outlet Connections 
All 1 9000 Series valves can be provided by Consolidated 
with flanges, threaded or socket weld inlet/outlet 
connections upon customer request. 

This product is normally supplied with threaded inlet and outlet 
connections. Socket weld or flanged end connections are 
available as well. 

1 9000SG (Sour G as) 

The standard 1 9000 valve has component materials selected 
which comply with NACE MR-0 1 -75 requirements (except 
the valve spring). To fully comply with MR-0 1 - 75, utilize the 
standard valve and specify an lnconel X750 spring. When 
service temperature exceeds 250°F ( 1 2 1  °C) an lnconel 
X750 disc will be the standard component material meeting 

, 9000MBP 

Product type designations change depending on connection 
sizes, orifice sizes, pressure range, and whether connections 
are male or female. 
Unless otherwise specified, the valve is always supplied with 
a screwed cap. The exception to this would be where ASME 
requires levers for steam, air and water service over 1 40°F (60°C). 
Springs of precipitation hardened stainless steel are specified 
for -75°F to 800°F (-59°C to 426.6°C) and the valves carry a "c" 
suffix in that case. lnconel springs are used for temperatures 
801 to 1 1 00°F (427.2 to 593.3°C) and the valve carries a "t" 
suffix. 
When selecting valves for back pressure applications, the 
following limits apply. 
• Constant back pressure: 400 psig (27.58 barg) max. 
• Variable back pressure (superimposed or built-up):400 psig 

(27.58 barg) or 1 0% of set pressure whichever is smaller. 
Product variations consist of: 
• 1 9000SG 
• 1 9000DA 
• 1 9000MBP 

Sour Gas Trim 
Soft Seat 
Back Pressure Compensation 

Product material variations include: 
• 3 1 6 Stainless Steel 
• Monel 
• Hastelloy 
• Alloy 20 

1 Pressure/femperature ratings may vary from 
those for standard valves when other than 
standard materials are selected. Consult 
factory for assistance. 

the requirements of MR-01 -75 .  Under 250°F ( 1 2 1  °C) the 
standard component material for the disc is 3 1 6SS. 
The lnconel X750 disc, lnconel X750 disc holder, Stellite® 

faced base and lnconel X750 spindle used in high pressure 
valves will meet the requirements of MR-01 -75 when supplied 
with an lnconel X750 spring. 

Inlet Sizes 
Outlet Sizes 
Orifice Size 

.5" (1 2 .7 mm) through 1 "  (25.4 mm) in either threaded, socket weld or 1 "  (25.4) flanged design 
1 "  (25.4 mm) threaded, socket weld or flanged design 

Set Pressure Range 
Temperature Range 
Certification 
Backpressure 

0.096 in2 (0.61 9 cm� 
50 psig to 2000 psig (3.45 to 68.95 barg) 
-60°F to 600°F (-51 °C to 3 15°C) 
ASME B & PVC, Section VIII 
400 psig (27 .58 barg) - Variable and/or Constant 
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. 50 1 2.70 MNPT 1 .00 25.4 FNPT 

.75 1 9 .05 MNPT 1 .00 25.4 FNPT 
5 290 0.34 1 9.99 1 9096L 

.75 1 9.05 FNPT 1 .00 25.4 FNPT 
1 .00 25.40 MNPT 1 .00 25.4 FNPT 

0.096 0.61 9 .50 1 2.70 MNPT 1 .00 25.4 FNPT 
.75 1 9 .05 MNPT 1 .00 25.4 FNPT 

291 2000 20.06 1 37.90 1 9096M 
.75 1 9.05 FNPT 1 .00 25.4 FNPT 

1 .00 25.40 MNPT 1 .00 25.4 FNPT 

2001 5000 1 37.96 344.74 1 9096H .75 1 9.05 FNPT 1 .00 25.4 FNPT 
.50 1 2 .70 MNPT 1 .00 25.4 FNPT 
.75 1 9 .05 MNPT 1 .00 25.4 FNPT 

0.096 BP 0.61 9 50 2000 3.45 1 37.90 1 9096M-BP 
.75 1 9 .05 FNPT 1 .00 25.4 FNPT 

1 .00 25.40 MNPT 1 .00 25.4 FNPT 
.50 1 2 .70 MNPT 1 .00 25.4 FNPT 
.75 1 9.05 MNPT 1 .00 25.4 FNPT 

5 290 0.34 1 9.99 1 91 1 0L 
.75 1 9.05 FNPT 1 .00 25.4 FNPT 

1 .00 25.40 MNPT 1 .00 25.4 FNPT 

0.1 1 0  0.71 0 .50 1 2 .70 MNPT 1 .00 25.4 FNPT 
.75 1 9.05 MNPT 1 .00 25.4 FNPT 

291 2000 20.06 1 37.90 1 91 1 0M 
.75 1 9.05 FNPT 1 .00 25.4 FNPT 

1 .00 25.40 MNPT 1 .00 25.4 FNPT 

2001 5000 1 37.96 344.74 1 91 1 0H .75 1 9.05 FNPT 1 .00 25.4 FNPT 
.75 1 9.05 MNPT 1 .00 25.4 FNPT 

5 290 0.34 1 9 .99 1 91 26L .75 1 9.05 FNPT 1 .00 25.4 FNPT 
1 .00 25.40 MNPT 1 .00 25.4 FNPT 

0.1 26 0.81 3 .75 1 9.05 MNPT 1 .00 25.4 FNPT 

291 2000 20.06 1 37.90 1 91 26M .75 1 9.05 FNPT 1 .00 25.4 FNPT 
1 .00 25.40 MNPT 1 .00 25.4 FNPT 

2001 8000 1 37.96 551 .58 1 91 26H .75 1 9.05 FNPT 1 .00 25.4 FNPT 
1 .00 25.40 MNPT 1 .50 38.1 FNPT 

5 290 0.34 1 9.99 1 9226L 
1 .00 25.40 FNPT 1 .50 38.1 FNPT 

0 .226 1 .458 1 .00 25.40 MNPT 1 .50 38.1 FNPT 
29,1 2000 20.06 1 37 ,90 1 9226M 

1 .00 25.40 FNPT 1 .50 38.1 FNPT 

2001 6400 1 37,96 441 .26 1 9226H 1 .00 25.40 FNPT 1 .50 38.1 FNPT 

5 290 0.34 1 9.99 1 9357L 1 .50 38. 1 0  FNPT 2.00 50.8 FNPT 
0.357 2.303 

291 1 500 20.06 1 03.42 1 9357M 1 .50 38. 1 0  FNPT 2.00 50.8 FNPT 

5 290 0.34 1 9.99 1 9567L 2.00 50.80 FNPT 2.50 63.5 FNPT 
0.567 3.658 

291 1 000 20.06 68.95 1 9567M 2.00 50.80 FNPT 2.50 63.5 FNPT 
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Mater ia ls 
1 9000 Metal Seat Valve 

1 Extension, flange and nipples for 
flanged and socket-weld connections 
are not shown 
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Materia ls (Contd . )  

J "1 9000 Metal Seat Valve (Contd . )  

) 

Base 
i 9000L 
i 9000M 
i 9000H 

2 Disc 
i 9000L & M 
i 9000L & M (Steam)2 

i 9000H 
4 Disc Holder 

Metal Seat i 9000L 
Metal Seat i 9000M 
Metal Seat i 9000H 

5 Guide 
6 Bonnet 
9 Spindle 

Metal Seat i 9000L 
Metal Seat i 9000M 
Metal Seat i 9000H 

i O Spring Washer 
i i  Spring 

i 9000Lc 
i 9000Lt 
i9000Mc 
i 9000Mt 
i 9000Hc 
i 9000Ht 

i 2 Adjusting Screw 
i 3 Adjusting Screw Locknut 
i 4  Gag Bolt 
i 5 Sealing Plug 
i 6 Sealing Plug Gasket 
i 7 Cap Gasket 
i 8 Screwed Cap 
i 9  Packed Cap 
20 Cam Shaft 
2i Bushing 
22 Bushing Gasket 
23 Packed Lifting Lever 
24 Drive Pin 
25 O-Ring 
26 Release Nut 
27 Release Locknut 
28 Plain Lever Cap 
29 Plain Lifting Lever 
30 Cap Screw 
3i Lever Pin 
32 Inlet Extension (Not Shown) 
33 Inlet Flange (Not Shown) 
34 Outlet Extension (Not Shown) 
35 Outlet Flange (Not Shown) 
4 i Inlet Nipple Extension (Optional) 
42 Outlet Ni le Extension O tional 

ASME SA479 3"16 St. St. 
ASME SA479 3 "1 6  St. St. 
ASME SA479 3 "16 St. St. 1 

3 i 6 Stainless Steel 
6 "1 6  Stainless Steel 
lnconel X-750 

3i 6 Stainless Steel 
3 "1 6  Stainless Steel 
3 "1 6  Stainless Steel 
3"16 Stainless Steel 
ASME SA2i 6 wee cs 

3"16 Stainless Steel 
3i 6 Stainless Steel 
lnconel X-750 
Carbon Steel 

i 7 -7 PH Stainless Steel 
lnconel X-750 
i 7 -7 PH Stainless Steel 
lnconel X-750 
i 7 -7 PH Stainless Steel 
lnconel X-750· 
3"16 Stainless Steel 
3"16 Stainless Steel 

. Carbon Steel 
Carbon Steel 
Soft Iron 
Soft Iron 
Carbon Steel 
Carbon Steel 
4 i O Stainless Steel 
4 i 6 Stainless Steel 
Soft Iron 
Malleable Iron 
Steel (Ni-Plated) 
Viton ?0 
Carbon Steel 
Carbon Steel 
Malleable Iron 
Malleable Iron 
Carbon Steel 
Carbon Steel 
3i  6 Stainless Steel 
ASME SAi05 Carbon Steel 
3i 6 Stainless Steel 
ASME SAi 05 Carbon Steel 
3 "16 Stainless Steel 
Carbon Steel 

1 . Stellite or Equivalent Seats. 
2. Supplied for steam service at and above 

251 °F (122°C). 

Sour Gas (SG) or NACE applications 
The 1 9000 valve materials are 
standard except for the spring, 
which wi l l  be lnconel X750, and for 
service temperatures that exceed 
250°F (1 2 1  °C), an lnconel X750 disc 
will be provided. 
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Materia ls (Contd . )  

1 9096-MBP 1 9000OA 

) 
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Materi als (Contd . )  

"1 9096-MBP 
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Base 
1 9000L ASME SA479 31 6 St.St. 
1 9000M ASME SA479 31 6 St.St. 
1 9000H ASME SA479 31 6 St.St. 1 

3 O-Ring Retainer 
1 9000L 3 1 6 Stainless Steel 
1 9000M 31 6 Stainless Steel 
1 9000H 3 1 6  Stainless Steel 

4 Disc Holder 
1 9000L 3 1 6  Stainless Steel 
1 9000M lnconel X-750 
1 9000H lnconel X-750 

5 Guide 3 1 6  Stainless Steel 
7 Bonnet Top ASME SA 1 05 Carbon Steel 
8 Bonnet Bottom ASME SA 1 05 Carbon Steel 
9 Spindle 

1 9000L 3 1 6  Stainless Steel 
1 9000M lnconel X-750 
1 9000H lnconel X-750 

1 0  Spring Washer Carbon Steel 
1 1  Spring 

1 9000Mc 1 7  -7 PH Stainless Steel 
1 9000Mt lnconel X-750 

1 2  Adjusting Screw 3 1 6  Stainless Steel 
1 3  Adj . Screw Locknut 3 1 6 Stainless Steel 
1 4  Gag Bolt Carbon Steel 
1 5  Sealing Plug Carbon Steel 
1 6  Sealing Plug Gasket Soft Iron 
1 7  Cap Gasket Soft Iron 
1 8  Screwed Cap Carbon Steel 
26 Release Nut Carbon Steel 
27 Release Locknut Carbon Steel 
28 Plain Lever Cap Malleable Iron 
29 Plain Lifting Lever Malleable Iron 
30 Cap Screw Carbon Steel 
3 1  Lever Pin Carbon Steel 
32 Inlet Extension (Not Shown) 3 1 6  Stainless Steel 
33 Inlet Flange (Not Shown) ASM E SA 1 05 Carbon Steel 
34 Outlet Extension (Not Shown) 3 1 6 Stainless Steel 
35 Outlet Flange (Not Shown) ASME SA 1 05 Carbon Steel 
36 O-Ring Retainer Lockscrew 3 1 6 Stainless Steel 
37 O-Ring Seat Seal Select 
38 Spindle O-Ring Same as O-Ring Seat Seal2 

39 Backup Plate 3 1  6 Stainless Steel 
40 Backup Plate O-Ring Same as O-Ring Seat Seal 
4 1  Inlet Nipple Extension (Optional) 3 1 6  Stainless Steel 
42 Outlet Nipple Extension (Optional) Carbon Steel 

Sour Gas (SG) or NACE applications 
The 1 9096MBP valve materials are 
standard except for the spring, which will 
be lnconel X750. 

.SoftcSeaUMater,ial'iTetnp. imits, 
,.. . •. , :, . :::;ulP :remper:;t�riiimits �� 

' .1�r,/Jat�ri�I >:_, £t,,qf ; : · · . °C} -� 
. � .1 mh • .max. : min. . fua;{,'1 

Nitrile -45 +300 -43 + 1 49 
Ethylene/Propylene -70 +500 -57 +260 

Fluoro-Carbon - 1 5  +400 -26 +204 
Fluoro-Silicone -1 00 +350 -73 +177 

Neoprene -45 +300 -43 + 1 49 
Silicone -65 +437 -54 +225 
Teflon -300 +505 -1 84 +263 

Base 
1 9000L ASME SA479 31 6 St.St. 
1 9000M ASME SA479 3 16  St.St. 
1 9000H ASME SA479 31 6 St.St.1 

3 0-Ring Retainer 
1 9000L 31 6 Stainless Steel 
1 9000M 31 6 Stainless Steel 
1 9000H 31 6 Stainless Steel 

4 Disc Holder 
1 9000L 31 6 Stainless Steel 
1 9000M lnconel X-750 
1 9000H lnconel X-750 

9 Spindle 
1 9000L 316 Stainless Steel 
1 9000M lnconel X-750 
1 9000H lnconel X-750 

36 0-Ring Retainer 
Lockscrew 31 6 Stainless Steel 

37 0-Ring Seat Seal Select 

1 .  Stellite or Equivalent Seats. 
2. Not to be Teflon. 
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Materia ls (Contd . )  

Corrosive Service Materials 

Base 
1 9000L, 1 9000M ASME SA479 316  St. St. ASME SA479 316  St. St. ASME SA479 316  St. St. 
1 9000H ASME SA479 316  St. St. 1 ASME SA479 3 1 6  st. St.1 ASME SA479 316  St. St.1 

Disc (MS) 
1 9000L & M 31 6 Stainless Steel 3 16  Stainless Steel 3 16  Stainless Steel 
1 9000L & M (Steam)2 61 6 Stainless Steel 6 16  Stainless Steel 6 16  Stainless Steel 
1 9000H lnconel X-750 lnconel X-750 lnconel X-750 

0-Ring Retainer (DA & BP) 
1 9000L, 1 9000M 3 1 6  Stainless Steel 3 1 6  Stainless Steel 3 1 6  Stainless Steel 
1 9000H lnconel X-750 lnconel X-750 lnconel X-750 

Disc Holder (BP-Soft Seat Only) 
Metal Seat; 1 9000L, 1 9000M, 1 9000H, Soft Seat; 1 9000L 3 1 6  Stainless Steel 3 1 6  Stainless Steel 3 16  Stainless Steel 
Soft Seat; 1 9000M, 1 9000H lnconel X-750 lnconel X-750 lnconel X-750 

Guide, Outlet Extension 3 1 6  Stainless Steel 3 1 6  Stainless Steel 316 Stainless Steel 
Bonnet (DA & MS) ASME SA21 6 wee cs ASME SA351 CFBM St. St. ASME SA351 CFBM St. St. 
Bonnet Top & Bonnet Bottom (BP Only) ASME SA1 05 Carbon Steel ASME SA479 316  St. St. ASME SA479 316  St. St. 
Spindle (BP-Soft Seat Only) 

Metal Seat; 1 9000L, 1 9000M, Soft Seat; 1 9000L 3 1 6  Stainless Steel 31 6 Stainless Steel 31 6 Stainless Steel ) Metal Seat; 1 9000H, Soft Seat; 1 9000M, 1 9000H lnconel X-750 lnconel X-750 lnconel X-750 
Spring Washer Carbon Steel Carbon Steel 3 16  Stainless Steel 
Spring (BP-1 9000M Only) 

1 9000Lc 1 7-7 PH Stainless Steel 1 7  -7 PH Stainless Steel 31 6 Stainless Steel 
1 9000Lt, 1 9000Mt, 1 9000Ht lnconel X-750 lnconel X-750 lnconel X-750 
1 9000Mc, 1 9000Hc 1 7-7 PH Stainless Steel 1 7-7 PH Stainless Steel lnconel X-750 

Adjusting Screw, Adj. Screw Locknut 3 1 6  Stainless Steel 3 1 6  Stainless Steel 3 1 6  Stainless Steel 
Gag Bolt, Sealing Plug Carbon Steel 3 1 6  Stainless Steel 3 1 6  Stainless Steel 
Sealing Plug Gasket, Cap Gasket, Bushing Gasket Soft Iron Mone! Monel 
Screwed Cap, Packed Cap, Cap Screw Carbon Steel 3 16  Stainless Steel 3 16  Stainless Steel 
Cam Shaft 41 O Stainless Steel 3 1 6  Stainless Steel 31 6 Stainless Steel 
Bushing 4 1 6  Stainless Steel 3 1 6  Stainless Steel 3 1 6  Stainless Steel 
Packed Lifting Lever Malleable Iron 31 6 Stainless Steel 31 6 Stainless Steel 
Drive Pin Steel (Ni-Plated) 303 Stainless Steel 303 Stainless Steel 
0-Ring Viton 70 Viton 70 Viton 70 
Release Nut, Release Locknut, Lever Pin Carbon Steel 3 1 6  Stainless Steel 31 6 Stainless Steel 
Plain Lever Cap, Plain Lifting Lever Malleable Iron 316  Stainless Steel 3 16  Stainless Steel 
Inlet Extension, Inlet Nipple Extension (Optional) 31 6 Stainless Steel 3 16  Stainless Steel 3 16  Stainless Steel 
Inlet Flange ASME SA 1 05 Carbon Steel ASME SA1 82-F3 1 63 ASME SA182-F3163 

Outlet Nipple Extension (Optional) Carbon Steel 31 6 Stainless Steel 3 16  Stainless Steel 
Outlet Flange ASME SA1 05 Carbon Steel ASME SA1 82-F3 1 63 ASME SA1 82-F3 1 63 

Backup Plate, 0-Ring Retainer Lockscrew 31 6 Stainless Steel 3 1 6  Stainless Steel 316  Stainless Steel 
0-Ring Seat Seal, Backup Plate 0-Ring, Spindle O-Ring4 Select Select Select 

1 .  Stellite or Equivalent Seats. 
2. Supplied for steam service at and above 251 'F (122'C). 
3. or SA479-316 Stainless Steel. 
4. Not to be Teflon. 
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Materials (Contd . )  
J Corros ive Service Materials (Contd . )  

Base 
1 9000L, 19000M 
1 9000H 

Disc (MS) 
1 9000L & M 
1 9000L & M (Steam)2, 1 9000H 

D-Ring Retainer (DA & BP) 
1 9000L, 19000M 
1 9000H 

Disc Holder (BP-Soft Seat Only) 
Metal Seat; 1 9000L, 1 9000M, 1 9000H 
Soft Seat;1 9000L 
Soft Seat; 1 9000M, 1 9000H 

Guide 
One Piece Bonnet (DA & MS) 
Bonnet Top & Bonnet Bottom (BP Only) 
Spindle (BP-Soft Seat Only) 

Metal Seat; 19000L, 1 9000M 
Metal Seat; 1 9000H 
Soft Seat; 1 9000M, 1 9000H 

) Soft Seat; 1 9000L 
Spring Washer 
Spring (BP-1 90QOM Only) 

1 9000Lc, 19000Mc, 1 9000Hc 
1 9000Lt, 19000Mt, 1 9000Ht 

Adjusting Screw, Adj. Screw Locknut 
Gag Bolt 
Sealing Plug, Screwed Cap 
Sealing Plug Gasket, Cap Gasket 
Packed Cap 
Cam Shaft 
Bushing 
Bushing Gasket 
Packed Lifting Lever 
Drive Pin 
0-Ring 
Release Nut, Release Locknut 
Plain Lever Cap, Plain Lifting Lever 
Cap Screw, Lever Pin 
Inlet Extension 
Inlet Flange, Outlet Flange 
Outlet Ext., Outlet Nipple Ext. (OptionaQ 
0-Ring Retainer Lockscrew 
0-Ring Seat Seal, Backup Plate 0-Ring, 
Spindle O-Ring4 

Backup Plate, Inlet Nipple Ext. (Optional) 

' M1 · .� 

Monel 
lnconel 6251 

Monel 
lnconel X-750 

Monel 
lnconel X-750 

316 Stainless Steel 
Monel 

lnconel X-750 
316 Stainless Steel 

ASME SA216 wee cs 
ASME SA 1 05 CS 

316 Stainless Steel 

lnconel X-750 

316 Stainless Steel 
Carbon Steel 

1 7-7 PH St. St. 
lnconel X-750 

316 Stainless Steel 
Carbon Steel 
Carbon Steel 

Soft Iron 
Carbon Steel 

41 O Stainless Steel 
416 Stainless Steel 

Soft Iron 
Malleable Iron 

Steel (Ni-Plated) 
Viton 70 

Carbon Steel 
Malleable Iron 
Carbon Steel 

Monel 
ASME SA 105 CS 

316 Stainless Steel 
Monel 

Select 

Monel 

�-· :i "< : ·:;�}·!;.,� Meinel Valv� ,Construction >�· ., ,-< ·. 2 · .• _C'.: :,. :- •;, ;'.", '."' •,� j 
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Monel Monel Monel Monel 
lnconel 6251 lnconel 6251 lnconel 6251 lnconel 6251 

Monel Monel Monel Monel 
lnconel X-750 lnconel X-750 lnconel X-750 lnconel X-750 

Monel Monel Monel Monel 
lnconel X-750 lnconel X-750 lnconel X-750 lnconel X-750 

Monel Monel Monel Monel 
Monel Monel Monel Monel 

lnconel X-750 lnconel X-750 lnconel X-750 lnconel X-750 
316 Stainless Steel 316 Stainless Steel 316 Stainless Steel 316 Stainless Steel 

ASME SA216 wee cs ASME.SA216 wee cs ASTM A494 M35-1 NiCu Alloy ASTM A494 M35-1 NiCu Alloy 
ASME SA105 CS ASME SA 1 05 CSI ASME SB164-N04400 ASME SB164-N04400 

316 Stainless Steel Monel Monel Monel 

lnconel X-750 lnconel X-750 lnconel X-750 lnconel X-750 

316 Stainless Steel Monel Monel Monel 
Carbon Steel Carbon Steel Carbon Steel Monel 

1 7-7 PH St. St. 1 7-7 PH St. St. 1 7-7 PH St. St. Monel 
lnconel X-750 lnconel X-750 lnconel X-750 lnconel X-750 

316 Stainless Steel 316 Stainless Steel Monel Monel 
Carbon Steel Carbon Steel 316 Stainless Steel 316 Stainless Steel 
Carbon Steel Carbon Steel Monel Monel 

Soft Iron Soft Iron Monel Monel 
Carbon Steel Carbon Steel N/A N/A 

41 O Stainless Steel 41 O Stainless Steel N/A N/A 
416 Stainless Steel 416 Stainless Steel N/A NIA 

Soft Iron Soft Iron N/A N/A 
Malleable Iron Malleable Iron N/A N/A 

Steel (Ni-Plated) Steel (Ni-Plated) N/A NIA 
Viton 70 Viton 70 N/A N/A 

Carbon Steel Carbon Steel N/A N/A 
Malleable Iron Malleable Iron NIA N/A 
Carbon Steel Carbon Steel N/A N/A 

Monel Monel Monel Monel 
ASME SA 1 05 CS ASME SA105 CS ASME SB5643 ASME SB5643 

316 Stainless Steel 316 Stainless Steel Monel Monel 
Monel Monel Monel Monel 

Select Select Select Select 

Monel Monel Monel Monel 

1 .  Stellite'or Equivalent Seats. 
2. Supplied for steam service at and above 251 °F (1 22"C). 
3. SB1 64-N04400. 
4. Not to be Teflon. 
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Mater ia ls (Contd . )  

Corrosive Serv ice Materials (Contd . )  

l, ._ H1: 
Base 

1 9000L, 1 9000M Haste/lay 
1 9000H lnconel 6251 

Disc (MS) 
1 9000L & M Hastelloy 
1 9000L & M (Steam)2, 1 9000H lnconel X-750 

0-Ring Retainer (DA & BP) 
1 9000l, 1 9000M Haste/lay 
1 9000H lnconel X-750 

Disc Holder (BP-Soft Seat Only 
Metal Seat; 1 9000L, 1 9000M. 1 9000H 316 Stainless Steel 
Soft Seat; 1 9000L Hastelloy 
Soft Seat; 1 9000M, 19000H lnconel X-750 

Guide 316 Stainless Steel 
Bonnet (DA & MS) ASME SA216 wee Carbon Steel 
Bonnet Top & Bonnet Bottom (BP Only) ASME SA 1 05 Carbon Steel 
Spindle (BP-Soft Seat Only) 

Metal Seat; 1 9000L, 1 9000M 316 Stainless Steel 
Metal Seat; 1 9000H, lnconel X-750 Soft Seat; 1 9000M, 1 9000H 
Soft Seat; 1 9000L 31 6 Stainless Steel 

Spring Washer Carbon Steel 
Spring (BP-19000M OnM 

1 9000Lc 1 7-7 PH Stainless Steel 
1 9000lt, 1 9000Mt, 1 9000Ht lnconel X-750 
1 9000Mc, 1 9000Hc 1 7-7 PH Stainless Steel 

Adjusting Screw, Adj. Screw Locknut 316 Stainless Steel 
Gag Bolt Carbon Steel 
Sealing Plug, Screwed Cap Carbon Steel 
Sealing Plug Gasket, Cap Gasket Soft Iron 
Packed Cap, Cap Screw, Lever Pin Carbon Steel 
Cam Shaft 41 O Stainless Steel 
Bushing 41 6 Stainless Steel 
Bushing Gasket Soft Iron 
Packed Lifting Lever, Plain Lifting Lever Malleable Iron 
Drive Pin Steel (Ni-Plated) 
0-Ring Viton 70 
Release Nut, Release Locknut Carbon Steel 
Plain Lever Cap Malleable Iron 
Inlet Ext., Inlet Nipple Ext. (Optional) Hastelloy 
Inlet Flange, Outlet Flange ASME SA 1 05 Carbon Steel 
Outlet Ext., Outlet Nipple Ext. (OptionaO 316 Stainless Steel 
0-Ring Retainer Lockscrew (DA & BP), Hastelloy 
0-Ring Seat Seal Spindle 0-Ring, Select Backup Plate 0-Ring 4 

Backup Plate (BP Only) Hastelloy 

1 9000.16 I Dresser Consolidated® 

H2� ·. 

Hastelloy Hastelloy Hastelloy 
lnconel 6251 lnconel 6251 lnconel 6251 

Hastelloy Haste/lay Hastelloy 
lnconel X-750 lnconel X-750 lnconel X-750 

Hastelloy Hastelloy Hastelloy 
lnconel X-750 lnconel X-750 lnconel X-750 

Hastelloy Haste/lay Hastelloy 
Hastelloy Haste/lay Hastelloy 

lnconel X-750 lnconel X-750 lnconel X-750 
Hastelloy Hastelloy Haste/lay 

ASME SA216 wee Carbon Steel ASME SA 1 94 CW1 2MW NA3 ASME SA 1 94 CW1 2MW NA3 

ASME SA 1 05 Carbon Steel ASME SB57 4-N10276 ASME SB574-N10276 

Hastelloy 

lnconel X-750 

Hastelloy 
Carbon Steel 

1 7-7 PH Stainless Steel 
lnconel X-750 

1 7-7 PH Stainless Steel 
31 6 Stainless Steel 

Carbon Steel 
Carbon Steel 

Soft Iron 
Carbon Steel 

41 O Stainless Steel 
416 Stainless Steel 

Soft Iron 
Malleable Iron 

Steel (Ni-Plated) 
Viton 70 

Carbon Steel 
Malleable Iron 

Hastelloy 
ASME SA 1 05 Carbon Steel 

316 Stainless Steel 
Hastelloy 

Select 

Hastelloy 

Haste/lay Hastelloy 

lnconel X-750 lnconel X-750 

Hastelloy Hastelloy 
Carbon Steel Hastelloy 

1 7-7 PH Stainless Steel Haste/lay 
lnconel X-750 lnconel X-750 

1 7-7 PH Stainless Steel lnconel X-750 
Hastelloy Hastelloy 

316 Stainless Steel 31 6 Stainless Steel 
Hastelloy Haste/loy 
Monel Monel 
N/A N/A 
N/A NIA 
N/A NIA 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Haste/loy Haste/loy 
ASME SB57 4-N10276 ASME SB57 4-N1 0276 

Hastelloy Hastelloy 
Hastelloy Haste/lay 

Select Select 

Hastelloy Hastelloy 

1 . Stellite or Equivalent Seats. 
2. Supplied for steam service at and above 251 °F (122°C). 
3. For flanged 1 9000 valves, bonnets must be made from 

barstock ASME SB57 4 UNS N10276. 
4. Not to be Teflon. 

) 



Materia ls (Contd . )  
J Corrosive Service Materials (Contd . )  

Base 
1 9000L, 1 9000M Alloy 20 Alloy 20 
1 9000H lnconel 6251 lnconel 6251 

Disc (MS) 
1 9000L & M Alloy 20 Alloy 20 
1 9000L & M (Steam)2, 19000H lnconel X-750 lnconel X-750 

0-Ring Retainer (DA & BP) 
1 9000L, 1 9000M Alloy 20 Alloy 20 
1 9000H lnconel X-750 lnconel X-750 

Disc Holder (BP-Soft Seat Only) 
Metal Seat; 1 900L, 1 900M, 1900H 31 6 Stainless Steel Alloy 20 
Soft Seat; 1 9000L Alloy 20 Alloy 20 
Soft Seat; 1 9000M, 1 9000H lnconel X-750 lnconel X-750 

Guide 31 6 Stainless Steel Alloy 20 
Bonnet (DA & MS) ASME SA216 wee cs ASME SA216 wee cs 
Bonnet Top & Bonnet Bottom (BP Only) ASME SA 1 05 Carbon Steel ASME SA 1 05 Carbon Steel 
Spindle (BP-Soft Seat Only) 

Metal Seat; 1 900L, 1 900M, 316 Stainless Steel Alloy 20 Soft Seat; 1 9000L 

) 
Metal Seat; 1 900H, lnconel X-750 lnconel X-750 Soft Seat; 1 9000M, 1 9000H 

Spring Washer Carbon Steel Carbon Steel 
Spring (BP-19000M Only) 

1 9000Lc 1 7-7 PH Stainless Steel 1 7-7 PH Stainless Steel 
1 9000Lt, 1 9000Mt, 1 9000Ht lnconel X-750 lnconel X-750 
19000Mc, 19000Hc 1 7-7 PH Stainless Steel 1 7-7 PH Stainless Steel 

Adjusting Screw, Adj. Screw Locknut 31 6 Stainless Steel 316 Stainless Steel 
Gag Bolt Carbon Steel Carbon Steel 
Sealing Plug, Screwed Cap Carbon Steel Carbon Steel 
Sealing_ Plug Gasket, Cap Gasket Soft Iron Soft Iron 
Packed Cap, Cap Screw, Lever Pin Carbon Steel Carbon Steel 
Cam Shaft 41 O Stainless Steel 41 O Stainless Steel 
Bushing 4 16  Stainless Steel 416 Stainless Steel 
Bushing Gasket Soft Iron Soft Iron 
Packed Lifting Lever, Plain Lifting Lever Malleable Iron Malleable Iron 
Drive Pin Steel (Ni-Plated) Steel (Ni-Plated) 
0-Ring Viton 70 Viton 70 
Release Nut, Release Locknut Carbon Steel Carbon Steel 
Plain Lever Cap Malleable Iron Malleable Iron 
Inlet Ext., Inlet Nipple Ext. (Optional) Alloy 20 Alloy 20 
Inlet Flange, Outlet Flange ASME SA 1 05 Carbon Steel ASME SA 1 05 Carbon Steel 
Outlet Ext., Outlet Nipple Ext. (OptionaQ 31 6 Stainless Steel 316 Stainless Steel 
0-Ring Retainer Lockscrew (DA & BP) Alloy 20 Alloy 20 
0-Ring Seat Seal (DA & BP), 
Backup Plate 0-Ring Select Select 
Spindle 0-Ring (BP Only) 4 

Backup Plate (BP Only) Alloy 20 Alloy 20 

Alloy 20 Alloy 20 
lnconel 6251 lnconel 6251 

Alloy 20 Alloy 20 
lnconel X-750 lnconel X-750 

Alloy 20 Alloy 20 
lnconel X-750 lnconel X-750 

Alloy 20 Alloy 20 
Alloy 20 Alloy 20 

lnconel X-7 50 lnconel X-750 
Alloy 20 Alloy 20 

ASME SA351 CN7M ASME SA351 CN7M 
ASTM B473 N08020 ASTM B473 N08020 

Alloy 20 Alloy 20 

lnconel X-750 lnconel X-750 . 

Carbon Steel Alloy 20 

1 7-7 PH Stainless Steel Alloy 20 
lnconel X-750 lnconel X-750 

1 7-7 PH Stainless Steel lnconel X-750 
Alloy 20 Alloy 20 

316 Stainless Steel 31 6 Stainless Steel 
Alloy 20 Alloy 20 
Monel Monel 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA N/A 
NIA NIA 

Alloy 20 Alloy 20 
ASME SB4623 ASME SB4623 

Alloy 20 Alloy 20 
Alloy 20 Alloy 20 

Select Select 

Alloy 20 

1 .  Stellite or Equivalent Seats. 
2. Supplied for steam service at and above 251 'F (122'C). 
3. or SB473-N08020. 
'4. Not to be Teflon. 

1 9000 Series Safety Relief Valve I 1 9000.1 7 



Materia ls (Contd . )  

Corrosive Service Mater ia ls (Contd . )  

·Base 
1 9000L, 1 9000M 
1 9000H 

Disc (MS) 
1 9000L & M 
1 9000L & M (Steam)3, 1 9000H 

O·Ring Retainer (DA & BP) 
1 9000L, 1 9000M 
1 9000H 

Disc Holder (BP-Soft Seat Only) 
Metal Seat; 1 9000L, 1 9000M, 1 9000H 
Soft Seat; 1 9000L 
Soft Seat; 1 9000M, 1 9000H 

Guide 
Bonnet (DA & MS) 
Bonnet Top & Bonnet Bottom (BP Only) 
Spindle (BP-Soft Seat Only) 

Metal Seat: 1 9000L, 1 9000M; Soft Seat: 1 9000L 
Metal Seat: 1 9000H; Soft Seat: 19000M, 1 9000H 

Spring Washer 
Spring (BP-19000M Only) 

1 9000Lc 
1 9000lt, 1 9000Mt. 1 9000Ht 
1 9000Mc, 1 9000Hc 

Adjusting Screw, Adj. Screw Locknut 
Gag Bolt 
Sealing Plug, Screwed Cap 
Sealing Plug Gasket, Cap Gasket 
Packed Cap, Cap Screw, Lever Pin 
Cam Shaft 
Bushing 
Bushing Gasket 
Packed Lifting Lever, Plain titting Lever 
Drive Pin 
0-Ring 
Release Nut, Release Locknut 
Plain Lever Cap 
Inlet Extension, Inlet Nipple Ext. (OptionaQ 
Inlet Flange, Outlet Flange 
Outlet Ext .. Outlet Nipple Ext. (OptionaQ 
0-Ring Retainer Lockscrew (DA & BP) 
0-Ring Seat Seal (DA & BP) 
Backup Plate 0-Ring(BP Only) 
Spindle 0-Ring 
Backup Plate (BP Only) 

1 9000.1 8  I Dresser Consolidated® 

' ·01 --

Duplex 
Duplex2 

Duplex 
lnconel X-750 

Duplex 
lnconel X-750 

316 Stainless Steel 
Duplex 

lnconel X-750 
316 Stainless Steel 

ASME SA216 WCC Carbon St. 
ASME SA 1 05 Carbon St. 

316 Stainless Steel 
lnconel X-750 
Carbon Steel 

1 7-7 PH Stainless Steel 
lnconel X-750 

1 7-7 PH Stainless Steel 
316 Stainless Steel 

Carbon Steel 
Carbon Steel 

Soft Iron 
Carbon Steel 

41 O Stainless Steel 
4 16  Stainless Steel 

Soft Iron 
Malleable Iron 

Steel (Ni-Plated) 
Viton 70 

Carbon Steel 
Malleable Iron 

Duplex 
ASME SA105 Carbon Steel 

316 Stainless Steel 
Duplex 
Select 
Select 
Select4 
Duplex 

Duplex 
Duplex2 

Duplex 
lnconel X-750 

Duplex 
lnconel X· 750 

Duplex 
Duplex 

lnconel X-750 
Duplex 

ASME SA216 WCC Carbon St. 
ASME SA 1 05 Carbon St. 

Duplex 
lnconel X-750 
Carbon Steel 

1 7-7 PH Stainless Steel 
lnconel X-750 

1 7-7 PH Stainless Steel 
31 6 Stainless Steel 

Carbon Steel 
Carbon Steel 

Soft Iron 
Carbon Steel 

41 O Stainless Steel 
4 16  Stainless Steel 

Soft Iron 
Malleable Iron 

Steel (Ni-Plated) 
Viton 70 

Carbon Steel 
Malleable Iron 

Duplex 
ASME SA105 Carbon St. 

316 Stainless Steel 
Duplex 
Select 
Select 
Select4 
Duplex 

Duplex Duplex 
Duplex2 Duplex2 

Duplex Duplex 
lnconel X-750 lnconel X-750 

Duplex Duplex 
lnconel X-750 lnconel X-750 

Duplex Duplex 
Duplex Duplex 

lnconel X-750 lnconel x, 750 
Duplex Duplex 
Duplex Duplex 
Duplex Duplex 

Duplex Duplex 
lnconel X-750 lnconel X-750 
Carbon Steel Duplex 

1 7-7 PH Stainless Steel Duplex 
lnconel X-750 lnconel X-750 

1 7-7 PH Stainless Steel lnconel X-750 
Duplex Duplex 

316 Stainless Steel 316 Stainless Steel 
Duplex Duplex 
Mone! Mone! 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Duplex Duplex 
Duplex Duplex 
Duplex Duplex 
Duplex Duplex 
Select Select 
Select Select 
Select4 Select4 
Duplex Duplex 

1 . Parts made from castings shall be constructed from ASME SA995 CEBMN Duplex. Parts 
made from barstock shall be constructed from ASME SA479 UNS S31 803 Duplex. 

2. Stellite .or Equivalent Seats. 
3. Supplied for steam service at and above 251 °F (1 22'C). 
4. Not to be Teflon. 

) 
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Mater ia ls (Contd . )  

) Corrosive Service Materials (Contd . )  

Base 
1 9000L, 19000M 
1 9000H 

Disc (MS) 
1 9000L & M 
19000L & M (Steam)3 

1 9000H 
0-Ring Retainer (DA & BP) 

1 9000L, 19000M, 1 9000H 
Disc Holder (BP-Soft Seat Only) 

Metal Seat: 19000L, 19000M 
Metal Seat: 19000H, Soft Seat: 1 9000L 
Soft Seat: 19000M, 1 9000H 

Guide, Adjusting Screw, Adj. Screw Locknut 
One Piece Bonnet (DA & MS) 
Bonnet Top & Bonnet Bottom (BP Only) 
Spindle (BP-Soft Seat Only) 

Metal Seat: 19000L, 1 9000M; Soft Seat: 19000L 
Metal Seat: 19000H; Soft Seat: 19000M, 19000H 

Spring Washer, Screwed Cap, Packed Cap 
Spring (BP-19000M Only) 

19000Lc, 19000Mc, 19000Hc 
19000Lt, 19000Mt, 19000Ht 

Gag Bolt, Sealing Plug, Cap Screw 
Sealing Plug Gasket, Cap Gasket 
Cam Shaft 
Bushing 
Bushing Gasket 
Packed Lifting Lever, Plain Lifting Lever 
Drive Pin 
0-Ring 
Release Nut, Release Locknut, Lever Pin 
Plain Lever Cap 
Inlet Extension, Inlet Nipple Extension (OptionaQ 
Inlet Flange 
Outlet Nipple Extension (OptionaQ 
Outlet Extension, 0-Ring Retainer Lockscrew (DA & BP) 
Backup Plate (BP Only) 
Outlet Flange 
0-Ring Seat Seal (DA & BP), Backup Plate 0-Ring (BP Only) 
Spindle 0-Ring (BP Only) 

ASME SA479 316 Stainless Steel 
ASME SA479 316L Stainless Steel2 

316 Stainless Steel 
616 Stainless Steel 

lnconel X-750 

316 Stainless Steel 

316 Stainless Steel 
316 Stainless Steel 

lnconel X-750 
31 6 Stainless Steel 

ASME SA352 LCC Carbon Steel 
ASME SA479 316 Stainless Steel 

316 Stainless Steel 
lnconel X-750 

316 Stainless Steel 

1 7-7 PH Stainless Steel 
lnconel X-750 
Carbon Steel 

Soft Iron 
41 O Stainless Steel 
4 16  Stainless Steel 

Soft Iron 
Malleable Iron 

Steel (Ni-Plated) 
EPR-70 

Carbon Steel 
Malleable Iron 

316 Stainless Steel 
ASME SA1 82-F316 or SA479-316 St. St. 

Carbon Steel 
316 Stainless Steel 
316 Stainless Steel 

ASME SA1 82-F316 or SA479-316 St. St. 
Select 
Select4 

1 .  Applicable to Ambient Temperatures of 
-50°F (-45.6°C). 

2. Stellite or Equivalent Seats 
3. Supplied for steam service at and 

above 251 °F (122°G). 
4. Not to be Teflon. 
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Mater ia ls (Contd . )  

Corros ive Service Materials (Contd . )  

Base 

1 9000L, 1 9000M 

1 9000H 

Disc (MS) 

1 9000L & M 

Disc Holder 

Metal Seat: 1 900L, 1 900M 

Guide, Adj. Screw Locknut 

One Piece Bonnet (DA & MS) 

Spindle 

Metal Seat: 1900L, 1 900M 

Spring Washer 

Spring 

1 9000Lc 

1 9000Lt, 1 9000Mc, 1 9000Mt 

Adjusting Screw 

Gag Bolt, Sealing Plug 

Sealing Plug Gasket, Cap Gasket, Bushing Gasket 

Screwed Cap, Packed Cap, Cam Shaft 

Bushing, Packed Lifting Lever 

Drive Pin 

0-Ring 

Release Nut, Release Locknut, Plain Lever Cap 

Plain Lifting Lever, Cap Screw, Lever Pin 

Inlet Extension, Inlet Nipple Extension (OptionaO 

Inlet Flange, Outlet Flange 

Outlet Extension, Outlet Nipple Extension (OptionaO 

1 9000.20 I Dresser Consolidated® 

ASME SA4 79 316 Stainless Steel 

ASME SA479 316 Stainless Steel, Stellite or Equivalent Seats 

316 Stainless Steel1 

316 Stainless Steel2 

316 Stainless Steel 

ASME SA351 CFBM Stainless Steel 

316 Stainless Steei2 

316 Stainless Steel2 

316 Stainless Steel 

lnconel X-750 

316 Stainless Steel2 

316 Stainless Steel 

Monel 

316 Stainless Steel 

316 Stainless Steel 

303 Stainless Steel 

Viton 70 

316 Stainless Steel 

316 Stainless Steel 

316 Stainless Steel 

ASME SA182-F316 or SA479-316 Stainless Steel 

316 Stainless Steel 

1 .  Applicable to service temperatures of -151 °F to -450°F 
(-1 02°c to -268°C), such as Cryogenic Service. 

2. Titanium Nitrite Coating (TNC) required. 



) 

Materia ls (Contd . )  
O-Ring Select ion Procedu 1�e 

In addition to the rating of the valve based on materials and 
temperatures, it is possible that if the valve is equipped with 
O-Rings (soft seats), the O-Ring may limit the range of valve 
application. 

Use the following steps in the O-Ring selection process: 
1 . Refer to the Technical Information section in this catalog to 

select appropriate O-Ring material for service media. 
2. Refer to "Table A" (O-Ring Selection - Durometer) . Using the 

valve set pressure, determine the durometer hardness which 
will be needed. The following selection process is simple and straight forward 

and should yield a satisfactory valve selection. 3. Refer to "Table B''. Utilizing the material selected and the 
durometer hardness selected check the temperature limits 
of the material. 

1 9096 5 0.34 50 

1 91 1 0  5 0.34 50 

1 9126 5 0.34 50 

1 9226 5 0.34 50 

1 9357 5 0.34 50 

1 9567 5 0.34 50 

3.45 51 

3.45 51 

3.45 51 

3.45 51 

3.45 51 

3.45 51 

4. If the selected material is not adequate, select another 
material and repeat the procedure. 

3.52 500 34.47 501 34.54 2500 1 72.37 1400 96.53 5000 344.74 1 5  1 .03 5000 344.74 

3.52 500 34.47 501 34.54 2500 1 72.37 1 400 96.53 5000 344.74 15 1 .03 5000 344.74 

3.52 500 34.47 501 34.54 2250 1 55.13 1000 68.95 6000 41 3.69 15 1 .03 6000 41 3.69 

3.52 450 31 .03 451 3 1 . 10  2000 1 37.90 1000 68.95 6000 41 3.69 15 1 .03 6000 41 3.69 

3.52 400 27.58 401 27.65 1 500 1 03.42 15 1 .03 1 500 1 03.42 

3.52 400 27.58 401 27.65 1000 68.95 15 1 .03 1000 68.95 

1 .  Maximum set pressure for silicone 
compounds is half of the maximum value. 

2. The E9 62-90D O-Ring can be used in 
steam service to a lower pressure limit of 
15 psig (1 .03 barg). 

19000 Series Safety Relief Valve I 1 9000.21 



Materia ls (Contd . )  

O-Ring Select ion Procedure 

50 N299-50 or N1 009-50 
70 N674-70 

Nitrile 
90 N552-90 
701 N1 1 73-70 
50 E981 -50 
70 E603-70 

Ethylene/Propylene 75 & 802 E740-75 & E515-80 
90 E962-903 

754 E962-75 
50 V986-50 

Fluorocarbon 75 V747-75 or V884-75 
90 V894-90 or V709-90 
50 C267-50 

Neoprene 
70 C944-70 or C873-70 
50 S595-50 

Silicone 
70 S604-70 

Teflon NIA Teflon 
Kalrez5 82 1 050LF 
Kalrez5 75 4079 
Kalrez5 91 301 8 
Kalrez5 65 1 058 

1 9000.22 I Dresser Consolidated® 

-45 
-40 
-40 
-25 
-65 
-65 
-70 
-70 
-60 
- 1 5  
-1 5 
- 15  
-45 
-45 
-65 
-65 
-300 
-4 
-4 
-4 
-4 

-42 225 1 07 
-40 250 1 21 
-40 250 1 21 
-31 300 1 48 
-53 212 1 00 
-53 212 1 00 
-56 250 1 21 
-56 500 260 
-51 250 / 400 1 21 / 204 
-26 400 204 
-26 400 204 
-26 400 204 
-42 300 1 48 
-42 300 1 48 
-53 437 225 
-53 437 225 
- 184 505 263 
-20 550 287 
-20 600 3 15  
-20 550 287 
-20 500 260 

1 .  Consult Factory before using. For use with Freon 1 34NEster 
Oil Service. 

2. Set Pressure Ranges per "Table B" For durometer shall 
apply to these compounds (For Nuclear Service, Radiation 
Environment.) 

3. EPR962-900 can be used in steam service to a lower 
pressure limit of 1 5  psig (1.03 barg). A maximum temperature 
of 500°F (260°C) is possible for steam only. 

4. Up to 400°F (204.4'C) for steam applications only. 
5. Consult Factory before selecting. (4079 - Not for use in hot 

water or steam applications.) 

) 



Dimens ions & W�ights 
J Th readed Connect ions 

) 

C 

r-- B 

The key to selecting the appropriate dimensions is to use 
the numbers in the column named "Valve Type''. The "Inlet" 
column defines the valve by inlet size and connection type, 
then by outlet size and connection type. 

Example: .50 - MNPT x 1 .0 - FNPT 

Inlet size is .500" (1 2.70 mm) with a male NPT pipe thread 
and the outlet is 1 "  (25.4 mm) size with a female NPT pipe 
thread. "SW" indicates socket weld. "Flanged Connections" 
show size of flange and pressure rating. 

C 

--r 
A 

j 
r- B 

Do not seal weld inlet and outlet connections. 
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D imens ions & Weights (Contd . )  

Threaded Connect ions (Contd . )  

.50 1 2.7 MNPT 1 .00 25.4 FNPT 3.25 

.75 1 9.1 MNPT 1 .00 25.4 FNPT 3.25 
1 9096L 

.75 1 9. 1  FNPT 1 .00 25.4 FNPT 3.1 3  
1 .00 25.4 MNPT 1 .00 25.4 FNPT 3.25 
.50 1 2.7 MNPT 1 .00 25.4 FNPT 3.25 
.75 1 9. 1  MNPT 1 .00 25.4 FNPT 3.25 

1 9096M 
.75 1 9.1 FNPT 1 .00 25.4 FNPT 3.1 3 
1 .00 25.4 MNPT 1 .00 25.4 FNPT 3.25 

1 9096H .75 1 9.1 FNPT 1 .00 25.4 FNPT 3.1 3  
.50 1 2.7 MNPT 1 .00 25.4 FNPT 3.25 
.75 1 9.1 MNPT 1 .00 25.4 FNPT 3:25 

1 91 1 0L 
.75 1 9.1 FNPT 1 .00 25.4 FNPT 3.1 3  
1 .00 25.4 MNPT 1 .00 25.4 FNPT 3.25 
.50 1 2.7 MNPT 1 .00 25.4 FNPT 3.25 
.75 1 9.1 MNPT 1 .00 25.4 FNPT 3.25 

1 91 1 0M 
.75 1 9.1  FNPT 1 .00 25.4 FNPT 3.1 3  
1 .00 25.4 MNPT 1 .00 25.4 FNPT 3.25 

1 91 1  OH .75 1 9.1 FNPT 1 .00 25.4 FNPT 3.1 3 
.75 1 9.1 MNPT 1 .00 25.4 FNPT 3.25 

1 91 26L .75 1 9 ,1 FNPT 1 .00 25.4 FNPT 3. 1 3  
1 .00 25.4 MNPT 1 .00 25.4 FNPT 3.25 
.75 1 9 , 1  MNPT 1 .00 25.4 FNPT 3.25 

1 91 26M .75 1 9. 1  FNPT 1 .00 25.4 FNPT 3.1 3  
1 .00 25.4 MNPT 1 .00 25.4 FNPT 3.25 

1 91 26H ,75 1 9.1 FNPT 1 .00 25.4 FNPT 3. 1 3  
1 .00 25.4 MNPT 1 .50 38.1 FNPT 3.63 

1 9226L 
1 .00 25.4 FNPT 1 .50 38.1 FNPT 3.38 
1 .00 25.4 MNPT 1 .50 38,1 FNPT · 3.63 

1 9226M 
1 .00 25.4 FNPT 1 .50 38.1 FNPT 3.38 

1 9226H 1 .00 25.4 FNPT 1 .50 38.1 FNPT 3.1 3  
1 9357L 1 .50 38,1 FNPT 2.00 50.8 FNPT 4.06 
1 9357M 1 .50 38.1 FNPT 2.00 50.8 FNPT 4.06 
1 9567L 2.00 50.8 FNPT 2.50 63.5 FNPT 4.06 
1 9567M 2.00 50.8 FNPT 2.50 63.5 FNPT 4.06 

1 9000.24 I Dresser Consolidated® 

82.6 
82.6 
79.5 
82,6 
82.6 
82.6 
79.5 
82.6 
79.5 
82.6 
82.6 
79.5 
82.6 
82.6 
82.6 
79.5 
82.6 
79.5 
82.6 
79.5 
82.6 
82.6 
79.5 
82.6 
79.5 
92.2 
85.9 
92,2 
85.9 
79.5 
1 03.1 
1 03.1 
1 03.1 
1 03.1 

1 .88 47.75 1 0.38 263.7 NIA NIA 
1 .88 47.75 1 0.38 263.7 NIA NIA 
1 .88 47.75 1 0.25 260.4 NIA NIA 
1 .88 47,75 1 0.38 263.7 NIA NIA 
2.00 50.80 1 2.1 9 309.6 1 2.88 327.2 
2.00 50.80 1 2. 1 9  309.6 1 2.88 327.2 
2.00 50.80 1 2.06 306.3 1 2.75 323.9 
2.00 50.80 1 2. 1 9  309.6 1 2.88 327.2 
2.38 60.45 1 2.50 31 7.5 NIA NIA 
1 .88 47.75 1 0.38 263.7 NIA NIA 
1 .88 47.75 1 0.38 263.7 NIA NIA 
1 .88 47.75 1 0.25 260.4 NIA NIA 
1 .88 47.75 1 0.38 263.7 NIA NIA 
2.00 50.80 1 2. 1 9  309.6 NIA NIA 
2.00 50.80 1 2.1 9 309.6 NIA NIA 
2.00 50.80 1 2.06 306.3 NIA NIA 
2.00 50.80 1 2. 1 9  309.6 NIA NIA 
2.38 60.45 1 2.50 31 7.5 NIA NIA 
1 .88 47.75 1 0.38 263.7 NIA NIA 
1 .88 47.75 1 0.25 260.4 NIA NIA 
1 .88 47.75 1 0.38 263.7 NIA NIA 
2.00 50.80 1 2. 1 9  309.6 NIA NIA 
2.00 50.80 1 2.06 306.3 NIA NIA 
2.00 50.80 1 2. 1 9  309.6 NIA NIA 
3.1 3  79.50 1 5.94 404.9 NIA NIA 
2.25 57. 1 5 1 1 .63 295.4 NIA NIA 
2.25 57. 1 5  1 1 .38 289.1 NIA NIA 
2.38 60.45 1 3.00 330.2 NIA NIA 
2.38 60.45 1 2.75 323.9 NIA NIA 
3.1 3 79.50 1 5.94 404.9 NIA NIA 
3.1 3  79.50 1 5.06 382.5 NIA NIA 
3.1 3 79.50 1 6.88 428.8 NIA NIA 
3.1 3 79.50 1 5 ,06 382,5 NIA NIA 
3.1 3 79.50 1 6.88 428.8 NIA NIA 

1 .  Valves are provided with a male pipe threaded (MNPl) or a 
female pipe threaded (FNP1) inlet connection. 

) 



Dimens ions & Weights (Contd . )  

Threaded Connect ions (Contd . )  

.50 1 2.7 MNPT 1 .00 25.4 FNPT 2.00 
.75 1 9. 1  MNPT 1 .00 25.4 FNPT 2.00 

1 9096L 
.75 1 9. 1  FNPT 1 .00 25.4 FNPT 2.00 
1 .00 25.4 MNPT 1 .00 25.4 FNPT 2.00 
.50 1 2.7  MNPT 1 .00 25.4 FNPT 2.56 
.75 1 9 . 1  MNPT 1 .00 25.4 FNPT 2 .56 

1 9096M 
.75 1 9.1 FNPT 1 .00 25.4 FNPT 2.56 

1 .00 25.4 MNPT 1 .00 25.4 FNPT 2.56 
1 9096H .75 1 9 . 1  FNPT 1 .00 25.4 FNPT 3.1 3 

.50 1 2.7 MNPT 1 .00 25.4 FNPT 2.00 
.75 1 9.1 MNPT 1 .00 25.4 FNPT 2.00 

1 91 1 0L 
.75 1 9.1 FNPT 1 .00 25.4 FNPT 2.00 

1 .00 25.4 MNPT 1 .00 25.4 FNPT 2.00 
.50 1 2.7 MNPT 1 .00 25.4 FNPT 2.56 
.75 1 9. 1  MNPT 1 .00 25.4 FNPT 2.56 

1 91 1  OM 
.75 1 9.1 FNPT 1 .00 25.4 FNPT 2.56 
1 .00 25.4 MNPT 1 .00 25.4 FNPT 2.56 

1 91 1 0H .75 1 9 . 1  FNPT 1 .00 25.4 FNPT 3 . 1 3  
.75 1 9. 1  MNPT 1 .00 25.4 FNPT 2.00 

1 91 26L .75 1 9. 1  FNPT 1 .00 25.4 FNPT 2.00 
1 .00 25.4 MNPT 1 .00 25.4 FNPT 2.00 
.75 1 9 . 1  MNPT 1 .00 25.4 FNPT 2.56 

1 91 26M .75 1 9.1 FNPT 1 .00 25.4 FNPT 2.56 
1 .00 25.4 MNPT 1 .00 25.4 FNPT 2.56 

1 91 26H .75 1 9. 1  FNPT 1 .00 25.4 FNPT 4.63 
1 .00 25.4 MNPT 1 .50 38.1 FNPT 2.38 

1 9226L 
1 .00 25.4 FNPT 1 .50 38.1 FNPT 2.38 
1 .00 25.4 MNPT 1 .50 38.1 FNPT 3.1 3 

1 9226M 
1 .00 25.4 FNPT 1 .50 38.1 FNPT 3. 1 3  

1 9226H 1 .00 25.4 FNPT 1 .50 38.1 FNPT 4.63 
1 9357L 1 .50 38.1 FNPT 2.00 50.8 FNPT 3.63 
1 9357M 1 .50 38. 1  FNPT 2.00 50.8 FNPT 4.63 
1 9567L 2.00 50.8 FNPT 2.50 63.5 FNPT 3.63 
1 9567M 2.00 50.8 FNPT 2.50 63.5 FNPT 4.63 

50.8 
50.8 
50.8 
50.8 
65.0 
65.0 
65.0 
65.0 
79.5 
50.8 
50.8 
50.8 
50.8 
65.0 
65.0 
65.0 
65.0 
79.5 
50.8 
50.8 
50.8 
65.0 
65.0 
65.0 
1 1 7 .6 
60.5 
60.5 
79.5 
79.5 
1 1 7.6 
92.2 
1 1 7.6 
92.2 
1 1 7.6 

NIA NIA 4.75 2.1 5 NIA NIA 

NIA NIA 4.75 2 . 1 5 NIA NIA 

NIA NIA 4.50 2.04 NIA NIA 

NIA NIA 4.75 2 . 1 5 NIA NIA 

3.75 95.3 6.50 2.95 1 1 .5 5.22 
3.75 95.3 6.50 2.95 1 1 .5 5 .22 
3 .75 95.3 6.50 2.95 1 1 .5 5.22 
3.75 95.3 6.50 2.95 1 1 .5 5.22 
NIA NIA 1 1 .50 5.22 NIA NIA 

NIA NIA 4.75 2 . 1 5 NIA NIA 

NIA NIA 4.75 2 . 15  NIA NIA 

NIA NIA 4.50 2.04 NIA NIA 

NIA NIA 4.75 2.1 5 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 1 1 .50 5 .22 NIA NIA 

NIA NIA 5.25 2 .38 NIA NIA 

NIA NIA 5.00 2 .27 NIA NIA 

NIA NIA 5.25 2.38 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 30.00 1 3.61 NIA NIA 

NIA NIA 6.75 3.06 NIA NIA 

NIA NIA 6.50 2.95 NIA NIA 

NIA NIA 1 1 .50 5.22 NIA NIA 

NIA NIA 1 1 .50 5.22 NIA NIA 

NIA NIA 30.00 1 3.61 NIA NIA 

NIA NIA 1 8.00 8.1 6 NIA NIA 

NIA NIA 30.00 1 3 .61 NIA NIA 

NIA NIA 1 9.00 8.62 NIA NIA 

NIA NIA 30.00 1 3.61 NIA NIA 

1 .  Valves are provided with a male pipe threaded (MNP1) or a 
female pipe threaded (FNP1) inlet connection. 
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D imens ions & Weights (Contd . )  
Socket Weld Connect ions 

C D
w 

C 

,- -

A 

!-- B r- B 

Avoid excessive weld deposits. 
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D imens ions & Weig hts (Contd . )  

' Socket Weld Connect ions (Contd . ) 

.50 1 2.7 SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

1 9096L .75 1 9.1 SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

1 .00 25.4 SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

.50 1 2.7 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 

1 9096M .75 1 9 .1 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 

1 .00 25.4 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 

1 9096H .75 1 9.1 SW 1 .00 25.4 SW 4.00 1 01 .6 2.38 60.5 

.50 1 2 .7 SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

1 91 1  OL .75 1 9. 1  SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

mo 25.4 SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

.50 1 2.7 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 

1 91 1  OM .75 1 9.1 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 
) 1 .00 25.4 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 

1 91 1  OH .75 1 9 . 1  SW 1 .00 25.4 SW 4.00 1 01 .6 2.38 60.5 

,75 1 9 . 1  SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 
1 91 26L 

1 .00 25.4 SW 1 .00 25.4 SW 3.50 88.9 1 .88 47.8 

.75 1 9.1 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 
1 91 26M 

1 .00 25.4 SW 1 .00 25.4 SW 3.50 88.9 2.00 50.8 

1 91 26H ,75 1 9 . 1  SW 1 .00 25.4 SW 4.50 1 1 4.3 3.1 3 79.5 

1 9226L 1 .00 25.4 SW 1 .50 38.1 . SW 3.94 1 00.1 2.25 57.2 

1 9226M 1 .00 25.4 SW 1 .50 38.1 SW 3.94 1 00.1 2.38 60.5 

1 9226H 1 .00 25.4 SW 1 .50 38.1 SW 4.50 1 1 4.3 3.1 3 79.5 

1 9357L 1 .50 38.1 SW 2.00 50.8 SW 4.75 1 20.7 3.13 79.5 

1 9357M 1 .50 38.1 SW 2.00 50.8 SW 4.75 1 20.7 3.1 3 79.5 

1 9567L 2.00 50.8 SW 2.50 63.5 SW 5.38 1 36.7 3 . 13 79.5 

1 9567M 2.00 50.8 SW 2.50 63.5 SW 5.38 1 36.7 3.1 3 79.5 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 2 .44 31 6.0 1 3 . 1 3  333.4 2.56 65.0 3.75 95.3 

1 2.44 31 6.0 1 3. 1 3  333.4 2.56 65.0 3.75 95.3 

1 2 .44 31 6.0 1 3. 1 3  333.4 2.56 65.0 3.75 95.3 

1 3.38 339.9 NIA NIA 3.1 3 79.5 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 2.44 31 6.0 NIA NIA 2.56 65.0 NIA NIA 

1 2 .44 31 6.0 NIA NIA 2.56 65.0 NIA NIA 

1 2 .44 31 6.0 NIA NIA 2.56 65.0 NIA NIA 

1 3 .38 339.9 NIA NIA 3.1 3 79.5 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 0.63 270.0 NIA NIA 2.00 50.8 NIA NIA 

1 2.44 31 6.0 NIA NIA 2.56 65.0 NIA NIA 

1 2 .44 31 6.0 NIA NIA 2.56 65.0 NIA NIA 

1 7.31 439.7 NIA NIA 4.63 1 1 7.6 NIA NIA 

1 1 .94 303.3 NIA NIA 2.38 60.5 NIA NIA 

1 3.31 338.1 NIA NIA 3. 1 3 79.5 NIA NIA 

1 7.31 439.7 NIA NIA 4.63 1 1 7.6 NIA NIA 

1 5.75 400.1 NIA NIA 3.63 92.2 NIA NIA 

1 7.56 446.0 NIA NIA 4.63 1 1 7 .6 NIA NIA 

1 6.38 416 . 1  NIA NIA 3.63 92.2 NIA NIA 

1 8. 1 9  462.0 NIA NIA 4.63 1 1 7 .6 NIA NIA 

1 9000 Series Safety Relief Valve I 1 9000.27 



D imens ions & Weights (Contd . )  

Socket Weld Connect ions (Contd .) 

.50 1 2.7 SW 1 .00 25.4 SW .50 1 2.7 .86 21 .7 .63 1 6.0 1 .33 

1 9096L .75 1 9. 1  SW 1 .00 25.4 SW .50 1 2.7 1 .07 27.1 .63 1 6 .0 1 .33 

1 .00 25.4 SW 1 .00 25.4 SW .50 1 2.7 1 .33 33.8 .63 1 6.0 1 .33 

.50 1 2 .7 SW 1 .00 25.4 SW .50 1 2 .7 .86 21 .7 .63 1 6.0 1 . 33 

1 9096M .75 1 9. 1  SW 1 .00 25.4 SW .50 1 2 .7 1 .07 27.1 .63 1 6 .0 1 .33 

1 .00 25.4 SW 1 .00 25.4 SW .50 1 2.7 1 .33 33.8 .63 1 6.0 1 .33 

1 9096H .75 1 9.1 SW 1 .00 25.4 SW .50 1 2.7 1 .07 27.1 .63 1 6.0 1 .33 

.50 1 2.7 SW 1 .00 25.4 SW .50 1 2.7 .86 21 .7 .63 1 6.0 1 .33 

1 91 1  0L .75 1 9. 1  SW 1 .00 25.4 SW .50 1 2.7 1 .07 27.1 .63 1 6.0 1 .33 

1 .00 25.4 SW 1 .00 25.4 SW .50 1 2.7 1 .33 33.8 .63 1 6.0 1 .33 

.50 1 2.7 SW 1 .00 25.4 SW .50 1 2.7 .86 21 .7 .63 1 6.0 1 .33 

1 9 1 1 0M .75 1 9.1 SW 1 .00 25.4 SW .50 1 2 .7 1 .07 27.1 .63 1 6.0 1 .33 

1 .00 25.4 SW 1 .00 25.4 SW .50 1 2.7 1 .33 33.8 .63 1 6.0 1 .33 

1 91 1 0H .75 1 9 . 1  SW 1 .00 25.4 SW .50 1 2.7 1 .07 27.1 .63 1 6 .0 1 .33 

.75 1 9. 1  SW 1 .00 25.4 SW .50 1 2 .7 1 .07 27.1 .63 1 6.0 1 .33 
1 91 26L 

1 .00 25.4 SW 1 .00 25.4 SW .50 1 2 .7 1 .33 33.8 .63 1 6.0 1 .33 

.75 1 9.1 SW 1 .00 25.4 SW .50 1 2.7 1 .07 27.1 .63 1 6.0 1 .33 
1 9 1 26M 

1 .00 25.4 SW 1 .00 25.4 SW .50 1 2 .7 1 .33 33.8 .63 1 6.0 1 .33 

1 91 26H .75 1 9 . 1  SW 1 .00 25.4 SW .63 1 6.0 1 .07 27.1 .63 1 6.0 1 .33 

1 9226L 1 .00 25.4 SW 1 .50 38.1 SW .50 1 2.7 1 .33 33.8 .63 1 6.0 1 .92 

1 9226M 1 .00 25.4 SW 1 .50 38.1 SW .50 1 2.7 1 .33 33.8 .63 1 6.0 1 .92 

1 9226H 1 .00 25.4 SW 1 .50 38.1 SW .63 1 6 .0 1 .33 33.8 .63 16 .0 1 .92 

1 9357L 1 .50 38.1 SW 2.00 50.8 SW .63 1 6.0 1 .92 48.6 .63 1 6.0 2.41 

1 9357M 1 .50 38.1 SW 2.00 50.8 SW .63 1 6 .0 1 .92 48.6 .63 1 6 .0 2.41 

1 9567L 2.00 50.8 SW 2.50 63.5 SW .63 1 6.0 2.41 61.1 .63 1 6.0 2.91 

1 9567M 2.00 50.8 SW 2.50 63.5 SW .63 1 6 .0 2.41 61 . 1  .63 1 6 .0 2.91 

1 9000.28 I Dresser Consolidated® 

) 

33.8 5.50 2.49 N/A N/A 

33.8 5.50 2.49 N/A N/A 

33.8 6.25 2.83 N/A N/A 

33.8 7.00 3.1 8 1 2 .00 5.44 

33.8 7.50 3.40 1 2.50 5.67 

33.8 8.00 3.63 1 3.00 5.90 

33.8 1 2.00 5.44 N/A N/A 

33.8 5.50 2.49 N/A N/A 

33.8 5.50 2.49 N/A N/A 

33.8 6.25 2.83 N/A N/A 

33.8 7.00 3 . 18  N/A N/A 

33.8 7.50 3.40 N/A N/A 

) 33.8 8.00 3.63 N/A N/A 

33.8 1 2.00 5.44 N/A N/A 

33.8 6.00 2.72 N/A N/A 

33.8 6.75 3.06 N/A N/A 

33.8 7.00 3.1 8 N/A N/A 

33.8 8.00 3.63 N/A N/A 

33.8 32.00 1 4.51 N/A N/A 

48.6 8.00 3.63 N/A N/A 

48.6 1 2.50 5.67 N/A N/A 

48.6 32.00 1 4 .51 N/A N/A 

61 . 1  1 8.25 8.28 N/A N/A 

61 . 1  31 .00 1 4.06 N/A N/A 

73.8 24.00 1 0.89 N/A N/A 

73.8 34.00 1 5.42 N/A N/A 



D imens ions & We ights (Contd . )  

Flanged Connect ions 

G 

) 
A 

----- B (Threaded) -----.i ---- B (Flanged) ---.i 
------- B  (Threaded) --------.i 
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D imens ions & Wei ghts (Contd . )  

Flanged Connect ions (Contd . )  } 

.50 1 2.7 1 50# 1 .00 25.4 6.00 1 52.4 1 .88 47.8 1 3 . 1 3  333.5 2.00 50.8 .88 22.4 
1 50# 
FNPT 

.50 1 2.7 300# 1 .00 25.4 6.00 1 52.4 1 .88 47.8 1 3. 1 3  333.5 2.00 50.8 1 .00 25.4 
1 50# 
FNPT 7.88 200.2 

.75 1 9.05 1 50# 1 .00 25.4 6.25 1 58.8 1 3 .38 339.9 2.00 50.8 1 .00 25.4 
1 9096L 1 50# 4.88 1 24.0 
1 91 1 0L FNPT 7.88 200.2 

.75 1 9.05 300# 1 .00 25.4 6.25 1 58.8 1 3.38 339.9 2.00 50.8 1 .1 3  28.7 
1 50# 4.88 1 24.0 
FNPT 1 .88 47.8 

1 .00 25.4 1 50# 1 .00 25.4 6.50 1 65.1 1 3.63 346.2 2.00 50.8 1 .06 26.9 
1 50# 4.88 1 24.0 
FNPT 1 .88 47.8 

1 .00 25.4 300# 1 .00 25.4 6.50 1 65.1 1 3.63 346.2 2.00 50.8 1 . 1 9  30.2 
1 50# 4.88 1 24.0 
FNPT 1 .88 47.8 

.75 1 9.05 1 50# 1 .00 25.4 6.25 1 58.8 1 3.38 339.9 2.00 50.8 1 .00 25.4 
1 50# 4.88 1 24.0 

) FNPT 1 .88 47.8 
.75 1 9.05 300# 1 .00 25.4 6.25 1 58.8 1 3.38 339.9 2.00 50.8 1 . 1 3  28.7 

1 50# 4.88 1 24.0 
1 9 1 26L 

FNPT 1 .88 47.8 
1 .00 25.4 1 50# 1 .00 25.4 6.50 1 65.1 1 3.63 346.2 2 .00 50.8 1 .06 26.9 

1 50# 4.88 1 24.0 
FNPT 1 .88 47.8 

1 .00 25.4 300# 1 .00 25.4 6.50 1 65.1 1 3.63 346.2 2.00 50.8 1 . 1 9  30.2 
1 50# 4.88 1 24.0 
FNPT 2.25 57.2 

1 .00 25.4 1 50# 1 .50 38.1 6.25 1 58.8 1 4.25 362.0 2.38 60.5 1 .06 26.9 
1 50# 6 . 1 3  1 55.7 

1 9226L 
FNPT 2 .25 57.2 

1 .00 25.4 300# 1 .50 38.1 6 .25 1 58.8 1 4. 25 362.0 2.38 60.5 1 . 1 9  30.2 
1 50# 6.1 3 1 55.7 
FNPT 3.1 3  79.5 

1 .50 38.1 1 50# 2.00 50.8 7 . 1 3 1 81 . 1 1 8. 1 3  460.5 3.63 92.2 1 .1 9  30.2 
1 50# 6 . 1 3  1 55.7 

1 9357L 
FNPT 3. 1 3  79.5 

1 .50 38.1 300# 2.00 50.8 7 .1 3 1 81 . 1 1 8. 1 3 460.5 3.63 92.2 1 .31 33.3 
1 50# 6 . 1 3  1 55.7 
FNPT 3.1 3  79.5 

2 .00 50.8 1 50# 2.00 50.8 7 . 13  1 81 . 1 1 8.1 3 460.5 3.63 92.2 1 .38 35.1 
1 50# 6. 1 3  1 55.7 

1 9567L 
FNPT 3. 1 3  79.5 

2.00 50.8 300# 2.00 50.8 7 . 13  1 81 . 1 1 8. 1 3  460.5 3.63 92.2 1 .50 38.1 
1 50# 6.1 3 1 55.7 

1 9000.30 I Dresser Consolidated® 



D imens ions & We ights (Contd . )  
Flanged Connect ions (Contd . ) 

FNPT 6.30 2.86 
.50 1 2 .7 1 50# 1 .00 25.4 .44 11 . 1  1 .06 26.9 .50 1 2.7 

1 50# 9.30 4.22 
FNPT 7.30 3.31 

.50 1 2 .7 300# 1 .00 25.4 .44 1 1 . 1 1 .06 26.9 .50 1 2.7 
1 50# 1 0.30 4.67 
FNPT 7.00 3 . 1 8 

.75 1 9.05 1 50# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 
1 9096L 1 50# 1 0.00 4.54 
1 91 1 0L FNPT 8.50 3 .86 

.75 1 9 .05 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 
1 50# 1 1 .50 5.22 
FNPT 7.80 3.54 

1 .00 25.4 1 50# 1 .00 25.4 .50 1 2 .7 1 .06 26.9 .50 1 2.7 
1 50# 1 0.80 4.90 
FNPT 9.30 4.22 

1 .00 25.4 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 
1 50# 1 2 .30 5.58 
FNPT 7.50 3.40 

.75 1 9.05 1 50# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2 .7 
1 50# 1 0.30 4.67 

) FNPT 9.00 4.08 
.75 1 9 .05 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 

1 50# 1 2.00 5.44 
1 91 26L 

FNPT 8.30 3 .76 
1 .00 25.4 1 50# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2 .7 

1 50# 1 1 .30 5 . 1 3 
FNPT 9.80 4.45 

1 .00 25.4 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2 .7 
1 50# 1 2.80 5.81 
FNPT 9.80 4.45 

1 .00 25.4 1 50# 1 .50 38.1 .50 1 2 .7 1 . 1 9  30.2 .50 1 2.7 
1 50# 14.80 6.71 

1 9226L 
FNPT 1 1 .30 5 . 1 3  

1 .00 25.4 300# 1 .50 38.1 .50 1 2.7 1 . 1 9  30.2 .50 1 2 .7 
1 50# 1 6.30 7.39 
FNPT 22.80 1 0.34 

1 .50 38.1 1 50# 2.00 50.8 .50 1 2.7 1 .38 35.1 .63 1 6.0 
1 50# 30.30' 1 3.74 

1 9357L 
FNPT 26.30 1 1 .93 

1 .50 38.1 300# 2.00 50.8 .50 1 2.7 1 .38 35.1 .63 1 6.0 
1 50# 33.80 1 5.33 
FNPT 26.80 1 2. 1 6 

2 .00 50.8 1 50# 2.00 50.8 .63 1 5.9 1 .50 38. 1  .63 1 6.0 
1 50# 38.30 1 7.37 

1 9567L 
FNPT 28.80 1 3.06 

2.00 50.8 300# 2.00 50.8 .63 1 5.9 1 .50 38.1 .63 1 6.0 
1 50# 40.30 1 8.28 
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D imens ions & Weights (Contd . )  

Flanged Connect ions (Contd . )  

2.00 50.8 
.50 1 2.7 300# 1 .00 25.4 6.00 1 52.4 1 4.94 379.5 2.56 65.0 1 .00 25.4 

1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

.50 1 2.7 600# 1 .00 25.4 6.00 1 52.4 1 4.94 379.5 2 .56 65.0 1 .00 25.4 
1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

.50 1 2.7 900# 1 .00 25.4 6.50 1 65.1 1 5.44 392.2 2.56 65.0 1 .50 38.1 
300# 4.88 1 24.0 
FNPT 2.00 50.8 

.50 1 2 .7 1 500# 1 .00 25.4 6.50 1 65.1 1 5 .44 392.2 2.56 65.0 1 .50 38.1 
300# 4.88 1 24.0 
FNPT 2.00 50.8 

.75 1 9.1 300# 1 .00 25.4 6.25 1 58.75 1 5. 1 9  385.8 2.56 65.0 1 . 1 3  28.7 
1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

.75 1 9.1 600# 1 .00 25.4 6 .25 1 58.75 1 5. 1 9  385.8 2.56 65.0 1 . 1 3  28.7 
1 9096M 1 50# 4.88 1 24.0 
1 91 1 0M FNPT 2.00 50.8 

.75 1 9. 1  900# 1 .00 25.4 6.75 171 .45 1 5.69 398.5 2.56 65.0 1 .63 41 .4 
300# 4.88 1 24.0 
FNPT 2.00 50.8 ) .75 1 9.1  1 500# 1 .00 25.4 6 .75 1 71 .45 1 5 .69 398.5 2.56 65,0 1 .63 41 .4 
300# 4.88 1 24.0 
FNPT 2.00 50.8 

1 .00 25.4 300# 1 .00 25.4 6.50 1 65.1  1 5.44 392.2 2.56 65.0 1 . 1 9  30.2 
1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

1 .00 25.4 600# 1 .00 25.4 6.50 1 65.1 1 5.44 392.2 2.56 65.0 1 .1 9  30.2 
1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

1 .00 25.4 900# 1 .00 25.4 7.50 1 90.5 1 6.44 41 7.6 2.56 65.0 1 .75 44.5 
300# 4.88 1 24.0 
FNPT 2.00 50,8 

1 .00 25.4 1 500# 1 .00 25.4 7.50 1 90.5 1 6.44 41 7.6 2.56 65.0 1 .75 44.5 
300# 4.88 1 24.0 
FNPT 2.00 50,8 

.75 1 9.1  300# 1 .00 25.4 6 .25 1 58.75 1 5 . 1 9  385.8 2.56 65.0 1 . 1 3  28.7 
1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

.75 1 9 .1 600# 1 .00 25.4 6 .25 1 58.75 1 5. 1 9 385.8 2.56 65.0 1 . 1 3  28.7 
1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

.75 1 9.1 900# 1 .00 25.4 6.75 1 71 .45 1 5.69 398.5 2.56 65.0 1 .63 41 .4 
300# 4.88 1 24.0 
FNPT 2.00 50.8 

.75 1 9.1  1 500# 1 .00 25.4 6.75 1 71 .45 1 5.69 398.5 2.56 65.0 1 .63 41 .4 
300# 4.88 1 24.0 

191 26M 
FNPT 2.00 50.8 

1 .00 25.4 300# 1 .00 25.4 6.50 165.1 1 5.44 392.2 2.56 65.0 1 . 19  30.2 1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

1 .00 25.4 600# 1 .00 25.4 6.50 1 65.1 1 5.44 392.2 2.56 65.0 1 . 1 9  30.2 1 50# 4.88 1 24.0 
FNPT 2.00 50.8 

1 .00 25.4 900# 1 .00 25.4 7.50 1 90.5 1 6.44 41 7.6 2.56 65.0 1 .75 44.5 
300# 4.88 1 24.0 
FNPT 2.00 50.8 

1 .00 25.4 1 500# 1 .00 25.4 7.50 1 90.5 1 6.44 41 7.6 2.56 65.0 1 .75 44.5 300# 4.88 1 24.0 
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D imens ions & Weights (Contd . )  

J Flanged Connect ions (Contd . )  

FNPT 4.08 
.50 1 2 .7 300# 1 .00 25.4 .44 1 1 . 1 1 .06 26.9 .50 1 2.7 

1 50# 1 2 .00 5.44 
FNPT 9.00 4.08 

.50 1 2 .7 60011 1 .00 25.4 .44 1 1 . 1 1 .06 26.9 .50 1 2.7 
1 50# 1 2 .00 5.44 
FNPT 1 3.30 6 .03 

.50 1 2.7 900# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2.7  
300# 1 7.80 8 .07 
FNPT 1 3.30 6 .03 

.50 1 2.7 1 500# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2.7 
300# 1 7 .80 8 .07 
FNPT 1 0.30 4.67 

.75 1 9.1 30011 1 .00 25.4 .50 1 2 .7 1 .06 26.9 .50 1 2.7 
1 50# 1 3.30 6.03 
FNPT 1 0.30 4.67 

.75 1 9 . 1  600# 1 .00 25.4 .50 1 2 .7 1 .06 26.9 .50 1 2.7 
1 9096M 1 50# 1 3 .30 6.03 
1 91 1  OM FNPT 1 3.50 6 . 1 2  

.75 1 9. 1  900# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2 .7 
300# 1 8.00 8 . 16  

) 1 500# 
FNPT 1 3.50 6. 1 2  

.75 1 9. 1  1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2 .7 
300# 1 8.00 8. 1 6  
FNPT 1 1 .00 4.99 

1 .00 25.4 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7  
1 50# 1 4.00 6.35 
FNPT 1 1 .00 4.99 

1 .00 25.4 600# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2 .7 
1 50# 1 4.00 6.35 
FNPT 1 5.50 7.03 

1 .00 25.4 900# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2.7 
300# 20.00 9.07 
FNPT 1 5.50 7.03 

1 .00 25.4 1 500# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2.7 
300# 20.00 9.07 
FNPT 1 0.30 4.67 

.75 1 9.1 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 
1 50# 1 3.30 6.03 
FNPT 1 0.30 4.67 

.75 1 9.1 600# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 
1 50# 1 3.30 6.03 
FNPT 1 3.50 6.1 2 

.75 1 9. 1  900# 1 .00 25.4 .63 1 5.9 1 .1 9  30.2 .50 1 2.7 
30011 1 8.00 8. 1 6  
FNPT 1 3.50 6 . 1 2 

.75 1 9 . 1  1 500# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2 .7 
30011 1 8.00 8 . 1 6  

1 91 26M 
FNPT 1 1 .00 4.99 

1 .00 25-.4 300# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2 .7 
1 5011 1 4.00 6.35 
FNPT 1 1 .00 4.99 

1 .00 25.4 600# 1 .00 25.4 .50 1 2.7 1 .06 26.9 .50 1 2.7 
1 5011 1 4.00 6.35 
FNPT 1 5.80 7. 1 7  

1 .00 25.4 90011 1 .00 25.4 .63 1 5.9 1 .1 9  30.2 .50 1 2.7 
300# 20.30 9.21 
FNPT 1 5 .80 7 . 1 7 

1 .00 25.4 1 500# 1 .00 25.4 .63 1 5 .9 1 . 1 9  30.2 .50 1 2 .7 
30011 20.30 9.21 

1 9000 Series Safety Relief Valve I 1 9000.33 



Dimens ions & Weights (Contd . )  

Flanged Connect ions (Contd . )  

FNPT 2.38 60.5 
1 .00 25.4 300# 1 .50 38.1 6.25 1 58.8 1 5.63 397.0 3.1 3 79.5 1 . 1 9  30.2 

1 50# 6.1 3  1 55.7 
FNPT 2.38 60.5 

1 .00 25.4 600# 1 .50 38 . 1  6 .25 1 58.8 1 5.63 397.0 3.1 3  79.5 1 . 1 9  30.2 
1 50# 6.1 3  1 55.7 

1 9226M 
FNPT 2.38 60.5 

1 .00 25.4 900# 1 .50 38.1 7.25 1 84.2 1 6.63 422.4 3.1 3 79.5 1 .75 44.5 
300# 6.1 3  1 55.7 
FNPT 2.38 60.5 

1 .00 25.4 1 500# 1 .50 38.1 7.25 1 84.2 1 6.63 422.4 3.1 3 79.5 1 .75 44.5 
300# 6.1 3 1 55.7 
FNPT 3.1 3 79.5 

1 .50 38.1 300# 2.00 50.8 7.1 3  1 81 . 1 1 9.94 506.5 4.63 1 1 7.6 1 .31 33.3 
1 50# 6.1 3  1 55.7 
FNPT 3. 1 3  79.5 

1 .50 38 . 1  600# 2.00 50.8 7.1 3  1 81 . 1  1 9.94 506.5 4.63 1 1 7.6 1 .38 35.1 
1 50# 6.1 3 1 55.7 

1 9357M 
FNPT 3.1 3 79.5 

) 1 .50 38.1 900# 2.00 50.8 8.25 209.6 21 .06 534.9 4.63 1 1 7.6 1 .88 47.8 
300# 6.1 3  1 55.7 
FNPT 3.1 3  79.5 

1 .50 38. 1 1 500# 2.00 50.8 8.25 209.6 21 .06 534.9 4.63 1 1 7.6 1 .88 47.8 
300# 6 . 13  1 55.7 
FNPT 3.1 3 79.5 

2.00 50.8 300# 2.50 63.5 7.1 3 1 81 .1 1 9.94 506.5 4.63 1 1 7.6 1 .50 38.1 
1 50# 6.1 3  1 55.7 
FNPT 3.1 3 79.5 

2.00 50.8 600# 2 .50 63.5 7 .1 3 1 81 . 1  1 9.94 506.5 4.63 1 1 7.6 1 .63 41 .4 
1 50# 6. 1 3  1 55.7 

1 9567M 
FNPT 3.1 3  79.5 

2.00 50.8 900# 2.50 63.5 8.25 209.6 21 .06 534.9 4.63 1 1 7.6 2.1 3 54.1 
300# 6.1 3  1 55.7 
FNPT 3.1 3 79.5 

2.00 50.8 1 500# 2.50 63.5 8.25 209.6 21 .06 534.9 4.63 1 1 7.6 2.1 3 54.1 
300# 6.1 3  1 55.7 
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Dimens ions & Weig hts (Contd . )  

Flanged Connect ions (Contd . )  

FNPT .50 1 2.7 1 . 1 9  30.2 .50 1 2.7 1 6.00 7.26 
1 .00 25.4 300# 1 .50 38.1 

1 5011 .50 1 2.7 1 . 1 9  30.2 .50 1 2 .7 21 .00 9.53 
FNPT .50 1 2.7 1 .1 9  30.2 .50 1 2.7 1 6.00 7.26 

1 .00 25.4 600# 1 .50 38.1 
1 50# .50 1 2 .7 1 . 1 9  30.2 .50 1 2.7 21 .00 9.53 

1 9226M 
FNPT .63 1 5.9 1 .31 33.3 .50 1 2 .7 20.50 9.30 

1 .00 25.4 900# 1 .50 38.1 
300# .63 1 5.9 1 .31 33.3 .50 1 2.7 29.00 1 3. 1 5  
FNPT .63 1 5.9 1 .31 33.3 .50 1 2.7 20.50 9.30 

1 .00 25.4 1 500# 1 .50 38.1 
300# .63 1 5 .9 1 .31 33.3 .50 1 2 .7 29.00 1 3 . 1 5 
FNPT .50 1 2 .7 1 .38 35.1 .63 1 5.9 38.30 1 7 .37 

1 .50 38.1 300# 2.00 50.8 
1 50# .50 1 2 .7 1 .38 35. 1  .63 1 5.9 45.80 20.77 
FNPT .50 1 2.7 1 .38 35.1 .63 1 5.9 38.30 1 7.37 

1 .50 38.1 600# 2.00 50.8 
1 50# .50 1 2 .7 1 .38 35.1 .63 1 5.9 45.80 20.77 

1 9357M 
FNPT .63 1 5 .9 1 .50 38.1 .63 1 5.9 46.80 21 .23 

) 1 .50 38.1 900# 2.00 50.8 
300# .63 1 5.9 1 .50 38.1 .63 1 5.9 56.30 25.54 
FNPT .63 1 5.9 1 .50 38.1 .63 1 5.9 46.80 21 .23 

1 .50 38.1 1 500# 2.00 50.8 
300# .63 1 5.9 1 .50 38.1 .63 1 5 .9 56.30 25.54 
FNPT .63 1 5.9 1 .50 38.1 .63 1 5 .9 39.80 1 8 .05 

2.00 50.8 300# 2.50 63.5 
1 50# .63 1 5.9 1 .50 38.1 .63 1 5.9 51 .30 23.27 
FNPT .63 1 5.9 1 .50 38.1 .63 1 5.9 40.80 1 8.51 

2.00 50,8 600# 2.50 63.5 
1 50# .63 1 5 .9 1 .50 38. 1 .63 1 5.9 52.30 23.72 

1 9567M 
FNPT .63 1 5 .9 1 .63 41 .4 .63 1 5.9 55.30 25.08 

2.00 50.8 900# 2.50 63.5 
300# .63 1 5.9 1 .63 41 .4 .63 1 5 .9 68.80 31 .21 
FNPT .63 1 5.9 1 .63 41.4 .63 1 5.9 55.30 25.08 

2.00 50.8 1 500# 2.50 63.5 
300# .63 1 5 .9 1 .63 41 .4 .63 1 5.9 68.80 31 .21 

1 9000 Series Safety Relief Valve I 1 9000.35 



Dimens ions & Weights (Contd . )  

Flanged Connect ions (Contd . )  

FNPT 6.50 1 65 . 1  2.38 60.5 1 5 .63 397.0 3.1 3 79.5 
.75 1 9.1 1 500# 1 .00 25.4 1 .63 41 .4 

1 9096H 300# 6.50 1 65.1  6.25 1 58.8 1 5.63 397 .0 3. 1 3  79.5 
1 91 1 0H FNPT 6.50 1 65.1 2.38 60.5 1 5.63 397.0 3.1 3 79.5 

.75 19 . 1  2500# 1 .00 25.4 1 .88 47.8 
300# 6.50 1 65.1 6.25 1 58.8 1 5 .63 397.0 3 . 1 3  79.5 

FNPT 6.50 1 65.1 3 .1 3 79.5 1 9.06 484.1 4.63 1 1 7.6 
.75 1 9. 1  1 500# 1 .00 25.4 1 .63 41 .4 

300# 6.50 1 65.1 6.25 1 58.8 1 9.06 484.1 4.63 1 1 7.6 
1 9 1 26H 

FNPT 6.50 1 65.1 3.1 3 79.5 1 9.06 484.1  4.63 1 1 7.6 
.75 1 9. 1  2500# 1 .00 25.4 1 .88 47.8 

300# 6.50 1 65.1 6.25 1 58.8 1 9 .06 484. 1  4.63 1 1 7 .6 

FNPT 7.25 1 84 . 15 3.1 3 79.5 1 6.38 416 . 1  4.63 1 1 7 .6 
1 .00 25.4 1 500# 1 .50 38.1 1 .75 44.5 

300# 7.25 1 84.1 5  6.1 3 1 55.7 1 6.38 416 . 1  4.63 1 1 7.6 
1 9226H 

FNPT 7.25 1 84.1 5 3.1 3 79.5 1 6.38 41 6 . 1  4.63 1 1 7.6 
1 .00 25.4 2500# 1 .50 38.1 2.00 50.8 

300# 7.25 1 84.1 5 6.1 3 1 55.7 1 6.38 416 . 1  4.63 1 1 7.6 ) 

FNPT 1 8.50 8.39 . 
.75 1 9.1 1 500# 1 .00 25.4 .63 1 5.9 1 .1 9  30.2 .50 1 2 .7 

1 9096H 300# 23.00 1 0.43 
1 91 1 0H FNPT 20.80 9.43 

.75 1 9 . 1  2500# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2 .7 
300# 25.30 1 1 .48 

FNPT 37.00 1 6.78 
.75 1 9. 1  1 500# 1 .00 25.4 .63 1 5.9 1 .1 9  30.2 .50 1 2.7 

300# 41 .50 1 8.82 
1 91 26H 

FNPT 39.00 1 7.69 
.75 1 9. 1  2500# 1 .00 25.4 .63 1 5.9 1 . 1 9  30.2 .50 1 2 .7 

300# 43.50 1 9 .73 

FNPT 39.00 1 7.69 
1 .00 25.4 1 500# 1 .50 38.1 ,63 1 5.9 1 .31 33.3 .50 1 2.7 

300# 47.00 21 .32 
1 9226H 

FNPT 43.50 1 9.73 
1 .00 25.4 2500# 1 .50 38. 1 .63 1 5.9 1 .31 33.3 .50 1 2.7 

300# 51 .50 23.36 
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Dimens ions & Weig hts (Contd . )  

Flanged Connect ions (Contd . )  

FNPT 
.50 1 2.7 1 50# 1 .00 25.4 6.00 1 52.4 2.00 50.8 1 5.63 397.0 3 .75 95.3 .88 22.4 

1 50# 

FNPT 
.50 1 2.7 300# 1 .00 25.4 6.00 1 52.4 2.00 50.8 1 5.63 397.0 3.75 95.3 1 .00 25.4 

1 50# 

FNPT 
.50 1 2.7 600# 1 .00 25.4 6.00 1 52.4 2.00 50.8 1 5.63 397.0 3.75 95.3 1 .00 25.4 

1 50# 

FNPT 
.50 1 2 .7 900# 1 .00 25.4 6.50 1 65.1 2.00 50.8 1 6. 1 3  409.7 3.75 95.3 1 .50 38.1 

300# 

FNPT 
.50 1 2.7 1 500# 1 .00 25.4 6.50 1 65 . 1  2.00 50.8 1 6. 1 3  409.7 3.75 95.3 1 .50 38.1 

300# 

FNPT 
.75 1 9 .1 1 50# 1 .00 25.4 6.25 1 58.75 2.00 50.8 1 5.88 403.4 3.75 95.3 1 .00 25.4 

) 1 Q0# 

FNPT 
.75 1 9. 1  300# 1 .00 25.4 6.25 1 58.75 2.00 50.8 1 5.88 403.4 3.75 95.3 1 . 1 3  28.7 

1 50# 

FNPT 
1 9096M .75 1 9. 1  600# 1 .00 25.4 6.25 1 58.75 2.00 50.8 1 5 .88 403.4 3.75 95.3 1 . 1 3  28.7 

1 50# 

FNPT 
.75 1 9. 1  900# 1 .00 25.4 6.75 1 71 .45 2.00 50.8 1 6.38 41 6.1 3.75 95.3 1 .63 41 .4 

300# 

FNPT 
.75 1 9.1 1 500# 1 .00 25.4 6.75 1 71 .45 2.00 50.8 1 6.38 41 6.1 3.75 95.3 1 .63 41 .4 

300# 

FNPT 
1 .00 25.4 1 50# 1 .00 25.4 6.50 1 65.1 2.00 50.8 1 6.1 3 409.7 3.75 95.3 1 .06 26.9 

1 50# 

FNPT 
1 .00 25.4 300# 1 .00 25.4 6 .50 1 65.1 2.00 50.8 1 6. 1 3  409.7 3.75 95.3 1 . 1 9  30.2 

1 50# 

FNPT 
1 .00 25.4 600# 1 .00 25.4 6.50 1 65.1 2.00 50.8 1 6. 1 3  409.7 3.75 95.3 1 . 1 9  30.2 

1.50# 

FNPT 
1 .00 25.4 900# 1 .00 25.4 7.50 1 90.5 2.00 50.8 1 7. 1 3  435.1 3.75 95.3 1 .75 44.5 

300# 

FNPT 
1 .00 25.4 1 500# 1 .00 25.4 7.50 1 90.5 2.00 50.8 1 7.1 3 435.1 3.75 95.3 1 .75 44.5 

300# 
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Dimens ions & Weights (Contd . )  

Flanged Connect ions (Contd . )  

FNPT 1 3.00 5.9 
.50 1 2.7 1 50# 1 .00 25.4 .438 1 1 . 1 1 .06 26.9 .50 1 2.7 

1 50# 1 6.00 7.3 

FNPT 1 4.00 6.4 
.50 1 2 .7 300# 1 .00 25.4 .438 1 1 . 1 1 .06 26.9 .50 1 2 .7 

1 50# 1 7.00 7.7 

FNPT 1 4.00 6.4 
.50 1 2.7 600# 1 .00 25.4 .438 1 1 . 1 1 .06 26.9 .50 1 2.7 

1 50# 1 7.00 7.7 

FNPT 1 8 .25 8.3 
.50 1 2.7 900# 1 .00 25.4 .625 1 5.9 1 . 1 9  30.2 .50 1 2.7 

300# 22.75 1 0 .3 

FNPT 1 8.25 8.3 
.50 1 2.7 1 500# 1 .00 25.4 .625 1 5.9 1 . 1 9  30.2 .50 1 2.7 

300# 22.75 1 0.3 

FNPT 1 3.75 6.2 
.75 1 9 . 1  1 50# 1 .00 25.4 .500 1 2.7 1 .06 26.9 .50 1 2.7 

1 50# 1 6.75 7.6 ) 
FNPT 1 5.25 6.9 

.75 1 9. 1  300# 1 .00 25.4 .500 1 2 .7 1 .06 26.9 .50 1 2 .7 
1 50# 1 8.25 8.3 

FNPT 1 5.25 6.9 
1 9096M .75 1 9 . 1  600# 1 .00 25.4 .500 1 2.7 1 .06 26.9 .50 1 2.7 

1 50# 1 8.25 8.3 

FNPT 20.00 9.1 
.75 1 9. 1  900# 1 .00 25.4 .625 1 5.9 1 . 1 9  30.2 .50 1 2.7 

300# 23.00 1 0.4 

FNPT 20.00 9.1 
.75 1 9 . 1  1 500# 1 .00 25.4 .625 1 5.9 1 . 1 9  30.2 .50 1 2.7 

300# 23.00 1 0.4 

FNPT 1 4.50 6.6 
1 .00 25.4 1 50# 1 .00 25.4 .500 1 2.7 1 .06 26.9 .50 1 2.7 

1 50# 1 7.50 7.9 

FNPT 1 6.00 7.3 
1 .00 25.4 300# 1 .00 25.4 .500 1 2 .7 1 .06 26.9 .50 1 2 .7 

1 50# 1 9.00 8.6 

FNPT 1 6.00 7.3 
1 .00 25.4 600# 1 .00 25.4 .500 1 2.7 1 .06 26.9 .50 1 2.7 

1 50# 1 9.00 8.6 

FNPT 22.00 1 0,0 
1 .00 25.4 900# 1 .00 25.4 .625 1 5.9 1 . 1 9  30.2 .50 1 2.7 

300# 25.00 1 1 .3 

FNPT 22.00 1 0.0 
1 .00 25.4 1 500# 1 .00 25.4 .625 1 5.9 1 . 1 9  30.2 .50 1 2.7 

300# 25.00 1 1 .3 
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) 

Pressu re / Temperatu re 
General I nformat ion 

1 9000 & 1 9096MBP Series 
These ratings apply to threaded or socket weld end 
connections. 

Wh�m the .valves are supplied with flanged connectio11s 
the flange ratings may govern the range of valve pressure/ 
temperature rating. 

When selecting valves for back pressure applications the 
following limits apply: 
• Constant back pressure - 400 psig (27.58 barg). 
• Variable back pressure (superimposed or built-up) - 400 

psig (27.58 barg) or 1 0% of set pressure whichever is 
smaller. 

Valves with set pressures less than 1 5  psig (1 .03 barg) 
cannot be stamped with the ASME Code stamp. 

1 . When soft seats are used Elastometer material may govern 
the valve pressure/temperature rating. 

1 9000 Series Safety Relief Valve I 1 9000.39 



Pressu re / Temperatu re (Contd . )  

1 9096L 
1 91 1  OL 290 1 9 .99 290 1 9 .99 290 
1 91 26L 290 1 9.99 290 1 9.99 290 
1 9226L 290 1 9.99 290 1 9.99 290 
1 9357L 290 1 9.99 290 1 9.99 290 
1 9567L 290 1 9.99 290 1 9 .99 290 
1 9096M 2000 i 37.89 2000 1 37.89 2000 
1 91 1 0M 2000 1 37.89 2000 1 37.89 2000 
1 91 26M 2000 1 37.89 2000 1 37.89 2000 
1 9226M 2000 1 37.89 2000 1 37.89 2000 
1 9357M 1 500 1 03.42 1 500 1 03.42 1 500 
1 9567M 1 000 68.94 1 000 68.94 1 000 
1 9096H 5000 344.73 5000 344.73 5000 
1 91 1 0H 5000 344.73 5000 344.73 5000 
1 91 26H 8000 551 .58 8000 551 .58 8000 
1 9226H 6400 441 .26 6400 441 .26 6400 

.. :. re�sure'Tenirfefatulrf�gs·:ot �:go00Tsl1:;.va veI; 
;,;.-

-
-

-· -- _- ,- _ !4&. I ' :- -
-- i, -.,.� -:, � 

-
,._,:·-• •'.�"'l°'_;, -

·;soo °F
0 

, ·  600'°F , �700 °F ' 
' Valv.e " ;{260:°C) , (3,15!6�C) (371 .1 °C) 

·, Ty�e:-;; 

1 9096L 
1 91 1 0L 
1 91 26L 
1 9226L 
1 9357L 
1 9567L 
1 9096M 
1 91 1  OM 
1 91 26M 
1 9226M 
1 9357M 
1 9567M 
1 9096H 
1 91 1 0H 
1 91 26H 
1 9226H 

I I I .,  I I I I .. I I I I ,.  I 

290 1 9.99 290 1 9 .99 290 1 9.99 
290 1 9.99 290 1 9.99 290 1 9.99 
290 1 9.99 290 1 9.99 290 1 9.99 
290 1 9.99 290 1 9.99 290 1 9.99 
290 1 9.99 290 1 9 .99 290 1 9.99 
2000 1 37.89 2000 1 37,89 2000 1 37,89 
2000 1 37.89 2000 1 37.89 2000 1 37.89 
2000 1 37.89 2000 1 37.89 2000 1 37.89 
2000 1 37.89 2000 1 37.89 2000 1 37.89 
1 1 80 81 ,35 1 1 00 75.84 1 020 70.32 
840 57.91 800 55. 1 5  760 52.40 

4243 292.54 4054 279.51 3864 266.41 
4243 292.54 4054 279.51 3864 266.41 
71 42 492.42 6928 477.66 671 4 462,91 
5228 360.45. 4935 340.25 4642 320.05 

1 9000.40 I Dresser Consolidated® 

1 9.99 290 
1 9.99 290 
1 9 .99 290 
1 9.99 290 
1 9.99 290 
1 37.89 2000 
1 37.89 2000 
1 37.89 2000 
1 37.89 2000 
1 03.42 1 420 
68.94 960 

344.73 481 1 
344.73 481 1  
551 .58 7785 
441 .26 61 07 

'800 °F . 
. (426.7�C) 
I I I .. I 

290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9 .99 

2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
940 64.81 
720 49.64 

3675 253.38 
3675 253.38 
6500 448.1 5 
4350 299.92 

1 9 .99 290 
1 9.99 290 
1 9 .99 290 
1 9.99 290 
1 9.99 290 
1 37.89 2000 
1 37.89 2000 
1 37.89 2000 
1 37.89 2000 
97.90 1 340 
66. 1 8  920 
331 .70 4621 
331 .70 4621 
536.75 7571 
421 .06 581 4 

· 900 °F ' 
(482.2°C) 

I I I .,  I 

290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
860 59.29 
680 46.88 

1 9 .99 
1 9.99 
1 9.99 
1 9.99 
1 37.89 
1 37.89 
1 37.89 
1 37.89 
92.38 
63.43 
31 8.60 
31 8.60 
522.00 
400.86 

:1 000 '.'·F · 
(537:8°C)· 

I I • • I 

290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9 .99 

2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
780 53.77 
640 44. 1 2  

290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 

2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
1 260 86.87 
880 60.67 
4432 305.57 
4432 305.57 
7357 507.24 
5521 380.65 

·.1 1 00 �F- ,j 
-- (593.3°C) :/� 

I I e .. I 

290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 
290 1 9.99 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
2000 1 37.89 
700 48.26 
600 41 .36 
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Valve Maximum Set Pressure (psig) 
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1 9226H 19126H 

•:• 

I 
5000 6000 7000 8000 

9000 

. . . . . . 

Spring 
Material 

lnconel X750 
19000t Series 

lnconel X-750 
19000c-S4 

Series 

17-7 PH 
19000c Series 

31 6SS 
1 9000Lc-S4 
Series Only 

lnconel X750 

"' 1 00 

800 

400 

-75 

1 9000c-S4 Series 

9000 

31 6SS 
1 9000Lc-S4 
Series Only 

• I 31 6SS 
,/ 

-400 
425 

1 9000Lc-S4 
Series Only 
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Capac it ies 

1 5  1 .03 50 1 .41 57 1 .61 66 1 .86 1 1 9  3.36 188 5.32 298 8.43 

20 1 .37 58 1 .64 66 1 .86 76 2.15 1 37 3.87 216 6. 1 1  344 9.74 

30 2.06 73 2.06 84 2.37 96 2.71 1 73 4.89 274 7.75 435 1 2.31 

40 2.75 90 2.54 1 04 2.94 1 1 9  3.36 213  6.03 337 9.54 536 1 5. 17  

50 3.44 1 07 3.02 1 23 3.48 141  3.99 253 7. 16  400 1 1 .32 636 1 8.00 

60 4 . 13  1 24 3.51 1 43 4.04 1 63 4.61 293 8.29 464 13 . 13  737 20.86 

70 4.82 1 41 3.99 1 62 4.58 1 86 5.26 333 9.42 527 14.92 837 23.70 

80 5.51 1 58 4.47 1 _82 5.1 5 208 5,88 374 10,59 590 16,70 938 26,56 

90 6.20 1 75 4.95 201 5,69 230 6,51 4 14  1 1 .72 654 18,51 1 038 29,39 

1 00 6.89 1 92 5.43 221 6.25 253 7.1 6 454 12.85 717 20.30 1 1 39 32,25 

1 20 8.27 226 6.39 260 7,36 297 8.41 534 15 , 12  843 23,87 1 340 37.94 

1 40 9.65 260 7.36 299 8.46 342 9,68 61 4 1 7.38 970 27.46 1 541 43,63 
) 1 60 1 1 .03 295 8.35 338 9.57 387 1 0.95 694 1 9.65 1097 31 .06 1 742 49.32 

180 1 2.41 329 9.31 377 1 0.67 431 12.20 774 21 .91 1 223 34.63 1 943 55.01 

200 1 3.78 363 1 0.27 4 16  1 1 .77 476 1 3.47 854 24.18 1 350 38.22 2 144 60.71 

220 1 5. 16  397 1 1 .24 455 1 2.88 521 1 4,75 934 26.44 1476 41 .79 2345 66.40 

240 16.54 431 1 2.20 494 1 3.98 565 1 5.99 1 01 5  28.74 1603 45.39 2546 72.09 

260 1 7.92 465 1 3. 16  533 1 5.09 610 1 7.27 1 095 31 .00 1 729 48.95 2747 77.78 

280 1 9.30 499 1 4. 13  572 1 6. 19  655 1 8.54 1 1 75 33.27 1 856 52.55 2948 83.47 

300 20.68 533 1 5.09 61 1 1 7.30 699 1 9.79 1 255 35.53 1 983 56. 1 5  31 49 89. 16  

320 22.06 567 1 6.05 650 1 8.40 744 21 .06 1 335 37.80 2 109 59.72 3350 94.86 

340 23.44 601 1 7.01 689 1 9.51 789 22.34 1 41 5  40.06 2236 63.31 3551 100.55 

360 24.82 635 1 7.98 728 20.61 833 23.58 1 495 42.33 2362 66.88 3752 1 06.24 

380 26.20 669 18.94 767 21 .71 878 24.86 1 575 44.59 2489 70.48 3953 1 1 1 ,93 

400 27.57 703 1 9.90 806 22.82 923 26.13 1 656 46.89 2615 74.04 4 154 1 1 7.62 

420 28.95 737 20.86 845 23.92 967 27.38 1 736 49. 15  2742 77.64 4355 1 23.31 

440 30.33 771 21 .83 884 25.03 1012  28.65 1816 51.42 2869 81 .24 4556 1 29.01 

460 31 .71 805 22.79 923 26. 13  1057 29.93 1896 53.68 2995 84.80 4757 1 34.70 

480 33.09 839 23.75 962 27.24 1 1 01 31 . 17  1 976 55.95 3 122 88.40 4958 140.39 

500 34,47 873 24.72 1001 28.34 1 1 46 32.45 2056 58.21 3248 91 .97 51 59 1 46.08 

1 .  Valves may be sized for either ASME or API applications. 
2. 1 9096M-BP set pressure range is 50 to 2000 psig (3.45 to 1 37.90 barg). 

19000.42 I Dresser Consolidated® 



Capac i t ies (Contd . )  

lse.ct.a��- ·- .>verpr::��f�?P�,��1fl�{�1T:!t®jir��:ff,����b
j
�itJ.4i��:!! 

· ·witm,_atest'AS�t Codei�equir�ment�.' Units•oftt3/mih (m�/mln) ofrnir,.are at a,temperat4ie•of160�lil (J15;6.�,C}. - , 
�"_'.-�''t-Orifice"". ·"'" . : : -190962 ' '• '19110 :) �'. ·-· ' 1 9126'. C . ·19226 ·: � ; . �'.1 9357 , .. : 

:·.-f oriticeiArea . •i 
�.� �. -:t ; ·: '.�-1-<�.· 
f, Stft'Pressure:;:.·. 

600 41 .36 

700 48.26 

750 51 .71 

800 55. 15  

900 62.05 

1 000 68.94 

1 1 00 75.84 

1 200 82.73 

1 300 89.63 

1400 96.52 

1 500 1 03.42 

1600 1 1 0.31 

1 700 1 1 7.21 

1 800 1 24.10 

1 900 13 1 .00 

2000 1 37.89 

2500 1 72.36 

3000 206.84 

3500 241 .31 

4000 275.79 

4500 31 0.26 

5000 344.73 

5500 379.21 

6000 41 3.68 

6400 441 .26 

6500 448.15 

7000 482.63 

7500 517.10 

8000 551 .58 

1 043 

1 21 3  

1 299 

1 384 

1 554 

1 724 

1 894 

2064 

2235 

2405 

2575 

2745 

2915 

3085 

3256 

3426 

4277 

51 28 

5979 

6829 

7680 

8531 

29.53 1 196 33.86 

34.34 1 391 39.38 

36.78 1 488 42. 1 3  

39. 19  1 586 44.91 

44.00 1 781 50.43 

48.81 1 976 55.95 

53.63 2171 61 .47 

58.44 2366 66.99 

63.28 2561 72.51 

68. 10  2756 78.04 

72.91 2951 83.56 

77.72 3146 89.08 

82.54 3341 94.60 

87.35 3535 1 00.1 0  

92. 19  3730 1 05.62 

97.01 3925 1 1 1 . 1 4  

1 21 . 1 1 4900 1 38.75 

1 45.20 5875 1 66.36 

1 69.30 6850 1 93.97 

1 93.37 7825 221.57 

21 7.47 8800 249.1 8 

241 .57 9775 276.79 

1 370 38.79 2457 69.57 3881 1 09.89 

1 593 45. 10  2857 80.90 451 4 1 27.82 

1 705 48.28 3058 86.59 4830 1 36.77 

1816 51 .42 3258 92.25 51.47 145.74 

2040 57.76 3659 1 03.61 5780 1 63.67 

2263 64.08 4059 1 1 4.93 6413 1 81 .59 

2486 70.39 4460 1 26.29 7045 1 99.49 

271 0 76.73 4861 1 37.64 7678 21 7.41 

2933 83.05 5261 1 48.97 831 1 235.34 

3156 89.36 5662 160.33 8944 253.26 

3380 95.71 6062 17 1 .65 9577 271 . 19  

3603 1 02.02 6463 183.01 

3826 1 08.34 6864 1 94.36 

4050 1 1 4.68 7264 205.69 

4273 1 20.99 7665 21 7.04 

4497 1 27.34 8066 228.40 

561 3 1 58.94 1 0069 285.1 2  

6730 1 90.57 1 2072 341 .84 

7847 222.20 1 4075 398.55 

8964 253.83 1 6078 455.27 

1 0081 .285.46 18081 51 1 .99 

1 1 1 97 31 7.06 20085 568.74 

1 2314 348.69 22088 625.46 

1 3431 380.32 24091 682.1 8  

1 4324 405.61 25693 727.54 

14548 41 1 .95 

1 5665 443.58 

· 1 6781 475.1 8  

1 7898 506.81 

6165 

7170 

7672 

8175 

9180 

10185 

1 .  Valves may be sized for either ASME or API applications. 

1 74.57 

203.03 

21 7.24 

231 .49 

259.94 

288.40 

2. 1 9096M-BP set pressure range is 50 to 2000 psig (3.45 to 1 37.90 barg). 

1 9000 Series Safety Relief Valve I 1 9000.43 



Capac it ies (Contd . )  

Orifice 

, Orifice ,Area .1• 
' . .  ' 

.: Set .Pressure . . . .. . 
20 
30 
40 
50 
60 
70 
BO 
90 
1 00 
1 20 
1 40 
1 60 
1 80 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
600 
700 
750 
BOO 
900 
1 000 
1 1 00 
1 200 
1 300 
1 400 
1 4233 

1 500 
1 600 
1 700 
1 800 
1 900 
2000 
2500 
29034 

1 .03 
1 .37 
2.06 
2.75 
3.44 
4 . 13  
4.82 
5.51 
6.20 
6.89 
8.27 
9.65 
1 1 .03 
1 2.41 
1 3.78 
1 5. 16  
1 6.54 
1 7.92 
1 9.30 
20.68 
22.06 
23.44 
24.82 
26.20 
27.57 
28.95 
30.33 
31 .71 
33.09 
34.47 
41 .36 
48.26 
51 .71 
55. 1 5  
62.05 
68.94 
75.84 
82.73 
89.63 
96.52 
98. 1 1  
1 03.42 
1 1 0.31 
1 1 7.21 
1 24 . 10  
1 31 .00 
1 37.89 
1 72.36 
200,1 5  

141  
1 63 
207 
254 
302 
350 
398 
445 
493 
541 
636 
732 
827 
923 
10 18  
1 1 1 4 
1 209 
1 305 
1 400 
1 496 
1 591 
1 687 
1 782 
1 878 
1 973 
2069 
2164 
2260 
2355 
2451 
2928 
3406 
3644 
3883 
4361 
4838 
531 6 
5793 
6271 
6748 
6858 
7260 
7792 
8333 
8888 
9455 
1 0039 
1 3285 
1 661 1 

1 9000.44 I Dresser Consolidated® 

73 
93 
1 1 5  
1 36 
1 58 
1 80 
201 
223 
245 
288 
332 
375 
418 
461 
505 
'548 
591 
635 
678 
721 
765 
BOB 
851 
894 
938 
981 
1 025 
1 068 
1 1 1 1  
1 328 
1 544 
1 652 
1 761 
1 978 
2194 
241 1 
2627 
2844 
3060 
3 1 1 0  
3293 
3534 
3779 
4031 
4288 
4553 
6025 
7534 

1 87 
237 
291 

· 346 
401 
456 
510 
565 
620 
729 
839 
948 
1 057 
1 1 67 
1 276 
1 386 
1 495 
1 605 
1714  
1 823 
1 933 
2042 
2152 
2261 
2371 
2480 
2589 
2699 
2808 
3355 
3902 
41 76 
4450 
4997 
5544 
6091 
6638 
7185 
7732 
7858 
831 9 
8928 
9549 
1 01 84 
1 0834 
1 1503 
1 5222 
1 9033 

84 
1 07 
1 31 
1 56 
1 81 
206 
231 
256 
281 
330 
380 
430 
479 
529 
578 
628 
678 
728 
777 
826 
876 
926 
976 

1 025 
1 075 
1 1 24 
1 1 74 
1 224 
1 273 
1 521  
1 769 
1 894 
2018 
2266 
251 4  
2762 
301 0 
3259 
3507 
3564 
3773 
4049 
4331 
461 9 
491 4 
5217 
6904 
8633 

1 86 
214  
271 
334 
397 
459 
522 
585 
647 
71 0 
835 
961 
1086 
121 1 
1 337 
1 462 
1 587 
1 7 1 3  
1 838 
1 963 
2089 
221 4 
2339 
2465 
2590 
271 5 
2841 
2966 
3091 
321 7 
3843 
4470 
4784 
5097 
5724 
6350 
6977 
7604 
8230 
8857 
9001 
9529 
1 0227 
1 0938 
1 1 665 
1 2410 
1 31 76 
1 7436 
21 802 

' Oiifice Capacity · 

97 
1 22 
1 51 
1 80 
208 
236 
265 
293 
322 
378 
435 
492 
549 
606 
663 
719  
777 
833 
890 
947 
1 004 
1 060 
1 1 1 8  
1 1 74 
1 231 
1 288 
1 345 
1 402 
1 459 
1 743 
2027 
2169 
231 1  
2596 
2880 
3164 
3449 
3733 
401 7 
4082 
4322 
4638 
4961 
5291 
5629 
5976 
7908 
9889 

334 
385 
487 
599 
71 2 
824 
937 
1 049 
1 1 61 
1 274 
1 499 
1 723 
1 948 
2 173 
2398 
2623 
2848 
3072 
3297 
3522 
3747 
3972 
4196 
4421 
4646 
4871 
5096 
5321 
5545 
5770 
6894 
801 8 
8580 
9142 
1 0267 
1 1 391 
1 251 5 
1 3639 
1 4763 
1 5887 
16 146 
1 7093 
1 8343 
1 9619 
20923 
22260 
23633 
31 275 
391 06 

1 74 
220 
271 
322 
373 
425 
475 
526 
577 
679 
781 
883 
985 
1 087 
1 1 89 
1 291 
1 393 
1 495 
1 597 
1 699 
1 801 
1 903 
2005 
2107 
2209 
231 1  
241 3  
251 5  
261 7 
31 27 
3636 
3891 
4 146 
4657 
5166 
5676 
6186 
6696 
7206 
7323 
7753 
8320 
8899 
9490 
1 0096 
1 071 9 
14 186 
1 7738 

527 
608 
769 
947 
1 1 25 
1 302 
1 480 
1 657 
1 835 
201 2 
2368 
2723 
3078 
3433 
3788 
4 143 
4498 
4854 
5209 
5564 
591 9  
6274 
6629 
6984 
7339 
7695 
8050 
8405 
8760 
91 1 5  
1 0891 
1 2666 
13554 
1 4442 
1 6218 
1 7994 
1 9769 
21 545 
23321 
25096 
25505 
27001 

1 .  Valves may be sized for either ASME or API applications. 

275 
348 
429 
51 0 
590 
671 
751 
832 
91 2 
1 074 
1 235 
1 396 
1 557 
1 71 8  
1 879 
2040 
2201 
2362 
2523 
2684 
2845 
3006 
3167 
3328 
3490 
3651 
381 2 
3973 
4 134 
4940 
5745 
6147 
6550 
7356 
8161 
8967 
9772 
1 0578 
1 1 383 
1 1 568 
1 2247 

2. 1 9096M-BP set pressure range is 50 to 2000 psig (3.45 to 1 37 .9  barg). 

966 
1 222 
1 504 
1 786 
2068 
2351 
2633 
2915 
3197 
3761 
4325 
4889 
5453 
6017 
6581 
7145 
7709 
8273 
8837 
9401 
9965 
1 0529 
1 1093 
1 1 657 
1 2221 
1 2785 
1 3349 
1 391 3 
1 4477 
1 7297 
201 1 8  
21528 
22938 
25758 
28578 

3. The following Napier Factor is applied to the capacity [0.1 906 x P ps� - 1 000
] of pressures greater than 1 423 psIg (98. 1 1  barg): o 2292 x p . _ 1 061 . ps,a 

438 
554 
682 
810 
938 
1 066 
1 1 94 
1 322 
1 450 
1 705 
1 961 
2217 
2473 
2729 
2985 
3240 
3496 
3752 
4008 
4264 
4520 
4775 
5031 
5287 
5543 
5799 
6055 
6310 
6566 
7845 
91 25 
9764 
1 0404 
1 1 683 
1 2962 

4. Maximum permissible set pressure on steam is 2903 psig (200 . 1 5), Value has been interpolated. 

) 



Capac it i es (Contd . )  

psig barg Umin gal/min Umin Umin gal/min Umin Umin gal/min 
1 5  1 .03 38 1 1  42 49 24 91 144 61 231 
20 1 .37 42 1 3  49 57 27 1 02 1 63 69 261 
30 2.06 53 1 6  61 68' 33 1 25 1 97 83 3 14  
40 2.75 61 1 8  68 79 38 144 227 96 363 
50 3.44 68 20 76 87 42 1 59 254 1 07 405 
60 4 . 13 72 22 83 98 46 1 74 280 1 1 7  443 
70 4.82 79 24 91 1 06 50 1 89 303 1 27 481 
80 5.51 23 87 26 98 30 1 1 4  54 204 322 1 36 5 15  
90  6.20 24 91 27 1 02 32 1 21 57 216 341 144  545 
1 00 6.89 25 95 29 1 1 0  33 1 25 60 227 360 1 52 575 
1 20 8.27 28 1 06 32 121 37 1 40 66 250 394 166 628 
1 40 9.65 30 1 1 4  34 1 29 39 1 48 71 269 1 1 3 428 1 79 678 
1 60 1 1 .03 32 1 21 37 1 40 42 1 59 76 288 1 21 458 1 92 727 
1 80 1 2.41 34 1 29 39 148 45 1 70 81 307 1 28 485 204 772 
200 1 3.78 36 1 36 41 1 55 47 1 78 85 322 1 35 51 1 2 15  81 4 
220 1 5.16 38 144 43 1 63 50 189 89 337 142 538 225 852 
240 1 6.54 39 1 48 45 1 70 52 1 97 93 352 148 560 235 890 
260 1 7.92 41 1 55 47 1 78 54 204 97 367 1 54 583 245 927 
280 1 9.30 43 163 49 1 85 56 21 2 1 01 382 160 606 254 961 
300 20.68 44 1 67 41 1 55 58 220 1 04 394 165 625 263 996 
320 22.06 46 1 74 42 1 59 60 227 1 08 409 1 71 647 272 1 030 
340 23.44 47 1 78 43 1 63 62 235 1 1 1  420 1 76 666 280 1 060 
360 24.82 48 182 45 1 70 64 242 1 1 5  435 1 81 685 288 1 090 
380 26.20 50 189 46 1 74 65 246 1 1 8  447 186 704 296 1 1 20 
400 27.57 51 1 93 47 1 78 67 254 1 21 458 191  723 304 1 1 51 
420 28.95 52 1 97 48 1 82 69 261 1 24 469 196 742 31 1 1 1 77 
440 30.33 54 204 49 1 85 70 265 1 27 481 200 757 31 9 1 208 
460 31 .71 55 208 50 1 89 72 273 1 30 492 205 776 326 1 234 
480 33.09 56 212  52 1 97 74 280 1 32 500 209 791 333 1 261 
500 34.47 57 216 53 201 75 284 1 35 51 1 214 810 340 1 287 
600 41 .36 63 238 58 220 82 310 1 48 560 234 886 372 1 408 
700 48.26 68 257 62 235 89 337 1 60 606 253 958 402 1 522 
750 51 .71 70 265 65 246 92 348 1 66 628 262 992 4 16  1 575 
800 55.15 72 273 67 254 95 360 171  647 270 1 022 430 1 628 
900 62.05 77 291 71 269 1 01 382 181 685 287 1 086 456 1 726 
1 000 68.94 81 307 75 284 1 06 401 1 91 723 302 1 1 43 480 1 8 1 7  
1 1 00 75.84 85 322 78 295 1 1 2  424 201 761 317  1 200 
1 200 82.73 89 337 82 310 1 1 7  443 209 791 331 1 253 
1 300 89.63 92 348 85 322 1 21 458 218 825 345 1306 
1 400 96.52 96 363 88 333 1 26 477 226 856 358 1 355 
1 500 1 03.42 99 375 92 348 1 30 492 234 886 370 1 401 
1600 1 1 0.31 1 02 386 95 360 1 35 51 1 242 916 
1 700 1 17.21 1 06 401 97 367 1 39 526 249 943 
1 800 1 24 . 10 1 09 413 1 00 379 1 43 541 257 973 
1 900 1 31 .00 1 1 2  424 1 03 390 1 47 556 264 999 
2000 1 37.89 1 1 5  435 1 06 401 151 572 271 1 026 
2500 1 72.36 1 28 485 1 1 8  447 1 68 636 303 1 1 47 
3000 206.84 141  534 1 30 492 1 85 700 332 1 257 
3500 241 .31 1 52 575 1 40 530 1 99 753 358 1 355 
4000 275.79 1 62 61 3 1 50 568 213 806 383 1 450 
4500 31 0.26 1 72 651 1 59 602 226 856 406 1 537 
5000 344.73 1 82 689 1 68 636 238 901 428 1 620 
5500 379.21 250 946 449 1 700 
6000 41 3.68 261 988 469 1 775 
6400 441 .26 270 1 022 484 1 832 
6500 448.15 272 1 030 
7000 482.63 282 1 067 
7500 517.10 292 1 1 05 
8000 551 .58 302 1 1 43 

1 .  Valves may be sized for either ASME or API applications. 
2. 1 9096M-BP set pressure range is 50 to 2000 psig (3.45 to 137.90 barg). 

1 9000 Series Safety Relief Valve I 1 9000.45 



Valve Confi gu rat ion Code 

I MATERIAL CLASS I DEVIATION FROM I I STANDARD I INTERCHANGEABILITY 
NUMBER I SEAT DESIGN I 
I TEMPERATURE RANGE I CAP/LEVER DESIGN I 
VARIATIONS 

I INLET TYPE I I TEMPERATURE RANGE : 
I OUTLET TYPE I I PRESSURE RANGE I 

I 
I SERVICE I I ORIFICE SIZE (DECIMAL) I I 

I SURFACE COATING I I VALVE TYPE I 

I INLET SIZE f-- rl BACK PRESSURE I DESIGN 

1/2 1 9  096 L C F - 1 I- cc . - MS - 31 - FT - FT - LA - -I I 
3/4 1 1 0 M t G 21 C1 SP DA 33 MT MT GS G1 � f--- >-- ,---- >--- - - - - >---
1 1 26 H H L3 SPEC DL 34 SW SW ss G2 

f--- - >-- � >--- - - - - >---
1 -1 /2 226 0 S2 BW 05 G3 - >--- � >-- - - >---

2 357 S3 05 1 0  - >--- >--- - >---
567 S4 1 0  25 

>--- >--- - >---
M1 1 2  20 

>--- - >---

MB 1 4  - 1--

M2 1 6  - 1--

M3 1 8  - 1--

M4 25 - 1--

H1 20 - -
H2 22 - f---

H3 24 - I--

H4 26 - I--

SG 28 - -
A1 

>--
A2 

>--
A3 

>---
A4 

>---
01 

>---
02 -
03 -
04 -

1 9000.46 I Dresser Consolidated® 
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Valve Confi gu rat ion  Code (Contd . )  

096 

1 1 0 

1 26 

226 

357 

567 

F 
G 
H 
0 

G1  
G2 
G3 

MS 

DA 

DL 

291 

0 .096 0 .61 9 

0 . 1 1 0  0 .71 0 

0 . 1 26 0 .8 13  

0 .226 1 .458 

0.357 2.303 

0.567 3 .658 

20.06 2000 1 37,90 

2001 1 37.96 8000 551 .58 

All Temps. (MS) 
> 250°F ( 121  °C) (SS/MS) 
> 250°F (1 21 °C) (SG/MS) 

DA (SOFT SEAT) 

Glide Aloy Disc Holder 
Glide Aloy Guide 

Guide Aloy Disc Holder and Guide 

Metal Seat 

Soft Seat 

Soft Seat Liquid Service 
Pressures $ 1 00 psig (6.89 barg) 

(Except 1 1 0  Orifice) 

• I . • 

(Designation� ,.- ,•.,.oescripti�n :. ;,j 

BP 

GS 
LA 
ss 

Medium Pressure 
[50 - 2000 psig 

(3.45- 1 37 .90 barg)] 
Maximum B/P 

400 psig (27 .58 barg) 

Gas, Air 
Liquid 
Steam 

CC Standard Material 

C s 800° F (427°C) 

> 800°F (427°C) 

3 1  Screwed 
33 Packed 
34 Plain 

C1  

L3 

S2 

S3 

Ambient Temp. to -50°F (-45.6°C) [LCC Construction] 

Low Temperature Service [-1 51 to -450°F (-1 02 to -268°CF)] 

Stainless Steel [Internals, Except Spring Assy.] 

Stainless Steel [All Except Spring Assy.] 

S4 Stainless Steel [Complete Valve] 

M 1  Mone! [Base & Disc] 

MB 

M2 

M3 

M4 

Mone! [M 1 +Disc Holder] 

Monel [Internals, Except Spring Assy.] 

Monel [All Except Spring Assy.] 

Mone! [Complete Valve] 

H1 Hastelloy [Base & Disc] 

H2 Hastelloy [Internals, Except Spring Assy.] 

H3 Hastelloy [All Except Spring Assy.] 

H4 

SG 

Hastelloy [Complete Valve] 

Sour Gas 

A 1 Alloy 20 [Base & Disc] 

A2 Alloy 20 [Internals, Except Spring Assy.] 

A3 Alloy 20 [All Except Spring Assy.] 

A4 Alloy 20 [Complete Valve] 

D1  

D2 

D3 

D4 

Duplex [Base & Disc] 

Duplex [Internals, Except Spring Assy.] 

Duplex [All Except Spring Assy.] 

Duplex [Complete Valve] 

1 9000 Series Safety Relief Valve I 1 9000.47 



Valve Confi gu rat ion  Code (Contd . )  

. · o'asig�ation , . . -:'variation . . ' ' ' . ·! 
FT Female NPT 

MT Male NPT 

SW Socket Weld 

BW Buttweld 

05 1 50# Flanged Raised Face 

1 0  300# Flanged Raised Face 

1 2  600# Flanged Raised Face 

1 4  900# Flanged Raised Face 

1 6  1 500# Flanged Raised Face 

1 8  2500# Flanged Raised Face 

25 1 50# Flanged Ring Joint 

20 300# Flanged Ring Joint 

22 600# Flanged Ring Joirit 

24 900# Flanged Ring Joint 

26 1 500# Flanged Ring Joint 

28 2500# Flanged Ring Joint 

1 9000.48 I Dresser Consolidated® 

FT Female NPT 

MT Male NPT 

SW Socket Weld 

05 1 50# Flanged Raised Face 

1 0  300# Flanged Raised Face 

25 1 50# Flanged Ring Joint 

20 300# Flanged Ring Joint 

Existing Soft Seat (DA & DL) 
Previous Metal Seat (MS) 

2 Existing Metal Seat (MS) 

) 
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How to Order a 1 9000 Safety Re l i ef Valve 

Requisition No. 
Job No. 
Date 
Revised By 

• ' . • ' 1 "General . . ' ,J ' :�"' - .; 
1 .  Item Number: 

2. Tag Number: 

3. Service, Line or Equipment No: 

4. Number Required: 

' Basis of Selection · · , 

5, Code: 

□ ASME Sec. I l l  

□ ASME Sec. VIII 

□ OTHER Specify: 

6. □ Fire □ OTHER Specify: 

7. Rupture Disk: □ YES □ NO 

Valve Design ·: .t, ' --�- ·. 'f. . . · �·;; ., •\ ,. • ' 1 

8. Type: Safety Relief 

9. Design: 

D Metal Seat D Resilient Seat 

D API 527 Seat Tightness 

□ OTHER Specify: 

.Connections �- , · • ... .:• ·. ,� ' 

1 0. Flanged 

Inlet Size: 

Outlet Size: 

1 1 .  Threaded 

Inlet: 

Outlet: 

1 2. □ OTHER 

. . 

Rating: Facing: 

Rating: Facing: 

□ MNPT □ FNPT 

□ MNPT □ FNPT 

Specify: 

1 3. Base: 
1 4. Bonnet: 
1 5 .  Guide/Rings: 
1 6. Seat Material: 

Metal: 
Resilient: 

1 7. Spring: 
1 8. 
1 9. 

Comply with NACE MRO 1 75 □ YES □ NO 
□ OTHER Specify: 

20. Cap and Lever Selection 
□ Screwed Cap (Standard) □ Bolted Cap 
□ Plain Lever □ Packed Lever □ Gag 

21 . □ OTHER Specify: 

Service Conditions · · · · ,� 
22. Fluid and State: 
23. Required Capacity per Valve & Units: 
24. Molecular Weight or Specific Grayity: 
25. Viscosity at Flowing Temperature & Units: 
26. Operating Pressure & Units: 
27. Slowdown: □ Standard □ Other 
28. Latent Heat of Vaporization & Units: 
29. Operating Temperature & Units: 
30, Relieving Temperature & Units: 
31 . Built-up Back Pressure & Units: 
32. Superimposed Back Pressure & Units: 
33.  Cold differential Test Pressure & Units: 
34. Allowable Overpressure in Percent or Units: 
35. Compressibility Factor, Z: 
36. Ratio of Specific Heats: 

· Sizing and Selection [: .- � · · · ;: 
37, Calculated Orifice Area: 1n2 cm2 

38. Selected Orifice Area: in2 cm2 

39. Orifice Designation (letter): 
40. Manufacturer: 
4 1 . Model Number: 
42. Vendor Calculations Required: D YES □ NO 

1 9000 Series Safety Relief Valve I 1 9000.49 
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Instruction Manual 
Form 5469 

March 2004 

67C Series 

67C Series Instrument Supply Regu lators 

\'n◄12 

TYPE 67CF FILTER REGULATOR 
WITH OPTIONAL GAUGE 

TYPE 67C OR 67CR 
REGULATOR 

Figure 1. Typical 67C Series Regulators 

I ntroduction 

Scope of Manual 

This manual provides instructions and parts lists for 
67C Series instrument supply regulators. Instructions 
and parts lists for other equipment mentioned in this 
instruction manual, as well as for other 67 Series 
regulators, are found in separate manuals. 

Product Descriptions 

The 67C Series direct-operated regulators are typically 
used to provide constantly controlled, reduced pressures 
to pneumatic and electropneumatic controllers and other 
instruments. They are suitable for most air or gas applica
tions. Other applications include providing reduced 
pressures to air chucks, air jets, and spray guns. 

• The Type 67C and 67CS is the stand_ard instrument 
supply regulator without a filter or internal relief. 
• The Type 67CF and 67CFS are equipped with a 

filter for removing particles from the supply gas. 
• The Type 67CR and 67CSR has an internal relief 

valve with a soft seat for reliable shutoff with no 
discernible leakage. 
• The Type 67CFR and 67CFSR have a f i lter and 

internal relief valve with a soft seat for reliable shutoff 
with no discernible leakage. 

Specifications 

Some general 67C Series ratings and other  
specifications are given on  page 2. A label on  the 
spring case g ives the control spring range for a g iven 
regulator as it comes from the factory. 

,.Ii,._ 
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67C Series 

Specifications 

Body Size, Inlet and Outlets Connection Style 
1 /4-inch NPT 

Maximum Inlet Pressure (Body Rating)'1l 
All except 67CS and 67CSR: 250 psig (1 7,2 bar) 
Type 67CS and 67CSR: 400 psig (27,6 bar) 

Outlet Pressure Ranges 
See table 1 

Maximum Emergency Outlet Pressure(1l 
50 psi (3,4 bar) over outlet pressure setting 

Accuracy 
In let Sensitivity: Less than 0.2 psig (0,01 4  bar) 
change in outlet pressure for every 25 psig 
( 1 ,  72 bar) change in inlet pressure 
Repeatabil ity: 0 . 1  psig (0,0069 bar)'2l 
Air Consumption: testing repeatedly shows 
no discernible leakage 

Type 67CR, 67CSR, 67CFR, and 67CFSR Internal 
Relief Performance 

Low capacity for minor seat leakage only; other 
overpressure protection must be provided if inlet 
pressure can exceed the maximum pressure rating 
of downstream equipment or exceeds maximum 
outlet pressure rating of the regulator. 

RegulatorTemperature Capabil ities 
With N itrile (NBR) 
Standard Bolting: -20 to 1 80°F (-29 to 82°C) 
Stainless Steel Bolting: -40 to 1 80°F (-40 to 82°C) 
With Fluoroelastomer (FKM): 
o to 300°F (-1 8  to 1 49°C) 
With Si l icone (VMQ)<3> Diaphragm and Low 
Temperature bolting:  -60 to 1 80°F (-5 1  to 82°C) 
With Gauges: -20 to 1 80°F (-29 to 82°C) 

Smart Bleed™ Check Valve Setpoint 
6 psi (0,4 bar) differential 

Type 67CF, 67CFR, 67CFS, and 67CFSR Filter 
Capabilities 

Free Area: 1 2  times pipe area 
Micron Rating: Cellulose Element: 40 microns 
Glass Fiber Element: 5 microns 
Stainless Steel Element: 40 microns 

Drain Valve and Spring Case Vent Location 
Aligned with inlet standard, other positions optional 

Pressure Registration 
Internal 

Options 
All Types 
• Handwheel adjusting screw 
• Inlet screen 
• NACE MR01 75 or NACE MR0 1 03 construction<4> 
• Panel mount (includes spring case with 1 /4-inch 

vent, handwheel, and panel mounting nut) 
• Closing cap (available on spring case with 

1 /4-inch NPT vent) 
• Fluoroelastomer (FKM) elastomers for high 

temperatures and/or corrosive chemicals 
• Si l icone (VMQ) elastomers for cold temperatures 
• Fixed Bleed Restriction 
• Triple scale outlet pressure gauge (brass or 

stainless steel) 
• Stainless steel stem on the valve plug 
• Tire valve or pipe plug in second outlet 
Types 67CFR only 
• Smart Bleed™ internal check valve 
Types 67CF and 67CFR only 
• Stainless steel drain valve 

. 1 .  The pressure/temperature limits in this manual and any applicable standard or code limitation should not be exceeded. 
2. Repeatability is the measure of the regulator's ability to return to setpoint consistently when traveling from steady state to transient to steady state. 
3. Silicone is not compatible with hydrocarbon gas. 
4 .  Product complies with the material requirements of NACE MR01 75. Environmental limits may apply. 

Table 1. Outlet Pressure Ranges and Control Spring Data 

OUTLET PRESSURE RANGES, CONTROL SPRING DATA 
Type PSIG (bar) Color Material Part Number Wire Diameter, Inch (mm) 

0 to 20 (0 to 1 ,4) green stripe GE07809T01 2  0.135 (3.43} o to 35 (0 to 2,4) silver Music Wire T1 4059T0012 0.156 (3,96) 

67C, 67CR, O to 60 (O to 4, 1 )  blue stripe T1 4058T0012 0. 1 70 (4,32) 
O to 125 (O to 8,6) red stripe T1 4060T001 2  0.207 (5,26) 67CF, 67CFR 
O to 35 (0 to 2,4) silver stripe T141 1 3T0012 0. 1 56 (3,96) 
O to 60 (0 to 4,  1 }  blue lnconel T14 1 1 4T0012 0. 1 72 (4,37) 

O to 1 25 (O to 8,6) red T141 1 5T0012 0.207 (5,26) 
O to 20 (0 to 1 ,4) green 1 0C1 729X012 0 . 135 (3,43) 

67CS, 67CSR, 0 to 35 (0 to 2,4) silver stripe T141 1 3T0012 0 . 156 (3,96) 

67CFS, 67CFSR O to 60 (0 to 4 , 1 )  blue lnconel T141 1 4T0012 0.172 (4,37) 
O to 125 (0 to 8,6) red T141 1 5T001 2 0.207 (5,26) 
O to 1 50 (0 to 1 0,3) black 1 0C1730X01 2 0.250 (6,35) ' ) 
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TYPE 67C OR 67CS 

INLET PRESSURE 
c::::J OUTLET PRESSURE 
c::::::J ATMOSPHERIC PRESSURE 

TYPE 67CR OR 67CSR 

TYPE 67CFR OR 67CFSR 

67C Series 

TYPE 67CF OR 67CFS 

SMART BLEED™ OPTION 
TYPE 67CFR ONLY 

Figure 2. 67C Series Operational Schematics 

Principle of Operation 

· Downstream pressure is registered internally on the 
lower side of the diaphragm. When the downstream 
pressure is at or above the set pressure, the valve plug 
is held against the orifice and there is no flow through 
the regulator. When demand increases, downstream 
pressure drops slightly allowing the spring to extend, 
moving the stem down and the valve plug away from 
the orifice. This allows flow through the regulator. 

1.nternal Rel ief (Types 67CR, 67CSR, 
67CFR, and 67CFSR) 

If for some reason, outside of normal operating 
conditions, the downstream pressure exceeds the set 
point of the regulator, the force created by the 
downstream pressure will lift the diaphragm until the 
diaphragm is lifted off the relief seat. This allows flow 
through the token relief. The relief valve on the 
Type 67CR, 67CSR, 67CFR, or 67CFSR is an elastomer 
plug that prevents leakage of air from the downstream 
to atmosphere during normal operation, thereby 
conserving plant air. 

Smart Bleed™ Airset 

In some cases, it is desired to exhaust downstream 
pressure if inlet pressure is lost or drops below the 
setpoint of the regulator. For example, if the regulator is 
installed on equipment that at times has no flow 
demand but is expected to backflow on loss of inlet 
pressure. The Type 67CFR can be ordered with the 
Smart Bleed™ option which includes an internal check 
valve for this application. During operation , if inlet 
pressure is lost, or decreases below the setpoint of the 
regulator, the downstream pressure will back flow 
upstream through the regulator and check valve. This 
option eliminates the need for a fixed bleed downstream 
of the regulator, thereby conserving plant air. 

Overpressure Protection 

The 67C Series regulators have maximum outlet 
pressure ratings that are lower than their maximum 
inlet pressure ratings. A pressure relieving or pressure 
limiting device is needed if inlet pressure can exceed 
the maximum outlet pressure rating.  

3 



67C Series 
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Types 67CR,  67CSR,  67CFR, 67CFSR have a low 
capacity internal relief valve for minor seat leakage 
only. Other overpressure protection must be provided if 
the maximum inlet pressure can exceed the maximum 
pressure rating of the downstream equipment or exceeds 
the maximum outlet pressure rating of the regulator. 

I nstal lation 

Note 

I f  the regu lator is  shipped mounted on 
another u n it, instal l. that un it according 
to the appropriate instruction manual. 

� WARNING 

Personal injury, property damage, equip
ment damage, or leakage due to escaping 
gas or bursting of pressure-containing 
parts may result if this regulator is over
pressured or is installed where service 
conditions could exceed the limits given 
in the specifications, or where conditions 
exceed any ratings of the adjacent piping 
or piping connections. To avoid such 
i njury or damage, provide pressure
relieving or pressure-limiting devices (as 
required by the appropriate code, regula
tion, or standard) to prevent service 
conditions from exceeding those l imits. 

� WARNING 

The internal relief valve of the Type 67CR, 
67CSR, 67CFR, or 67CFSR does not 
provide ful l  overpressure protection. 
The internal relief valve is designed for 
m inor seat leakage only. If maximum 
in let pressure to the regulator exceeds 
maximum pressure ratings of the down
stream equipment or exceeds maximum 
al lowable outlet pressure of the regula
tor, additional overpressure protection is 
requ ired. 

� WARNING 

A regulator may vent some gas to the 
atmosphere. In  hazardous or flammable 

gas service, vented gas may accumulate 
and cause personal inju ry, death, or 
property damage due to fire or explosion. 
Vent a regulator in hazardous gas service 
to a remote, safe location away from air 
intakes or any hazardous  area. The vent 
line or stack opening must be protected 
against condensation or clogging. 

Before installing a Type 67C, 67CR, 67CS, 67CSR, 
67CF, 67CFR,  67CFS, or 67CFSR regulator, be sure 
the installation complies with the following installation 
guidelines: 

1 .  Regulator operation within ratings does not 
preclude the possibil ity of damage from debris in the 
lines or from external sources. Regulators should be 
inspected for damage period ically and after any 
overpressure condition. 

2. Only personnel qualified through training and 
experience should install, operate, and maintain a 
regulator. Make sure that there is no damage to or 
foreign material in the regulator. Also ensure that all 
tubing and piping is free of debris. 

3 .  Install the regulator so that flow is from the IN to 
the OUT connection as marked on the regulator body. 

4. For best drainage, orient the drain valve (key 2) to 
the lowest possible point on the dripwell (key 5). This 
orientation may be improved by rotating the dripwell 
with respect to the body (key 1 ) .  

5 .  A clogged spring case vent hole may cause the 
regulator to function improperly. To keep this vent hole 
from being plugged (and to keep the spring case from 
collecting moisture, corrosive chemicals, or other 
foreign material) orient the vent to the lowest possible 
point on the spring case or otherwise protect it. 

Inspect the vent hole regularly to make sure it is not 
plugged . Spring case vent hole orientation may be 
changed by rotating the spring case with respect to the 
body. A 1 /4-inch NPT spring case vent may be 
remotely vented by installing obstruction-free tubing or 
piping into the vent. Protect the remote vent by 
installing a screened vent cap on the remote end of 
the vent pipe. 

6 .  For use in regulator shutdown, install upstream 
block and vent valves and downstream block and vent 
valves (if required) , or provide some other su itable 
means of properly venting the regulator in let and outlet 
pressures. Install a pressure gauge to monitor 
instruments on startup. 
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7. Apply a good grade of pipe compound to the male 
pipe threads before making connections, making sure 
not to get the pipe compound inside the regulator. 

8. Install tubing fitting or piping into the 1 /4-inch NPT 
inlet connection on the body (key 1 )  and into the 
1 /4-inch N PT body outlet connection. 

9 .  The second 1 /4-inch NPT outlet can be used for a 
gauge or other use. If not used, it must be plugged. 

Instal l i ng a 67CF Series Regulator in an 
Existing I nstal lation 
When installing a 67CF Series regulator in an existing 
installation, it may be necessary to use spacers 
(key 34, figure 1 3) to adapt the installation. If the 
mounting bolts are too long, place a spacer on the bolt 
(see figure 1 3) .  To be sure the regulator is secure, the 
bolts should have at least two full threads of 
engagement. 

Startup and Adjustment 

Key numbers are referenced in figure 3 through 9 .  

1 .  With proper installation completed and down
stream equipment properly adjusted, slowly open the 
upstream and downstream shutoff valve (when used) 
while using pressure gauges to monitor pressure. 

� WARNING 

To avoid personal injury, property 
damage, or equipment damage caused 
by bursting of pressure contain ing parts 
or explosion of accumulated gas, never 
adjust the control spring to produce an 
outlet pressure h igher than the upper 
l imit of the outlet pressure range for that 
particular spring. If the desired outlet 
pressure is not within  the range of the 
control spring, insta l l  a spring of the 
proper range according to the diaphragm 
parts maintenance procedure. 

2. If outlet pressure adjustment is necessary, 
monitor outlet pressure with a gauge during the 
adjustment procedure. The regulator is adjusted by 
loosening the locknut (key 1 9) ,  if used, and turning the 
adjusting screw or handwheel (key 1 8) clockwise to 
increase or counterclockwise to decrease the outlet 

67C Series 

pressure setting. Retighten the locknut to maintain the 
adjustment position . 

Sh utdown 

First, close the nearest upstream block valve and then 
close the nearest downstream block valve (when 
used) . Next, open the downstream vent valve. Since 
the regulator remains open in response to the 
decreasing downstream pressure, pressure between 
the closed block valves will be released through the 
open vent valve. 

Maintenance 

Regulator parts are subject to normal wear and must be 
inspected and replaced as necessary. The frequency of 
inspection and replacement of parts depends on the 
severity of service conditions and applicable codes and 
government regulations. Open the Type 67CF, 67CFR, 
67CFS, or 67CFSR drain valve (key 2) regularly to 
empty accumulated liquid from the dripwell (key 5). 

Note 

If sufficient clearance exists, the body 
(key 1 )  may remain mounted on other 
equipment or in a l ine or panel during 
maintenance unless the entire regulator 
wil l  be replaced. 

� WARNING 

To avoid personal injury, property 
damage, or equipment damage caused 
by sudden release of pressure or explo
sion of accumulated gas, do not attempt 
any maintenance or d isassembly without 
first isolating the regulator from system 
pressure and relieving al l  i nternal 
pressure from the regulator. 

Type 67C, 67CR, 67CS, and 67CSR 

Trim Maintenance 

Key numbers are referenced in figures 3, 4 and 1 2. 

1 .  Remove four bottom plate screws (key 3) from the 
bottom plate (key 39) and separate the bottom plate 
and 0-ring (key 4) from the body (key 1 ) .  
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67C Series 

2. Inspect the removed parts for damage and debris. 
Replace any damaged parts. 

3. To remove the valve cartridge assembly, grasp the 
end of cartridge and pull it straight out of body (key 1 ) .  
Replace with new cartridge assembly. The cartridge 
assembly may be disassembled and parts may be 
cleaned or replaced. If the soft seat (key 1 5) was 
removed, make sure it is properly snapped into place 
before installing the valve cartridge assembly. 

4. Check O-ring (key 1 4) for wear and replace, if 
necessary. Apply lubricant to the O-ring and place in 
the body. Align cartridge key to keyway in body and 
insert. Reinstall the O-ring (key 4), secure the bottom 
plate (key 39) with screws (key 3) , and torque to 1 5  to 
30 inch-pounds (1 , 9  to 3,9 N•m). 

Diaphragm Maintenance 

Key numbers are referenced in f igures 3 and 4. 

1 . Back out the adjusting screw or handwheel (key 1 8) 
until compression is removed from the spring (key 1 7) .  

2. Remove the spring case screws (key 3) to separate 
the spring case (key 7) from the body (key 1 ). Remove 
the upper spring seat (key 20) and spring (key 1 7) .  

3. Remove the diaphragm assembly (key 1 6) ,  inspect 
the diaphragm, and replace the assembly, if necessary. 

4. Place the diaphragm assembly (key 1 6) on the 
body (key 1 )  as shown in figure 3 or 4. Push down on 
the diaphragm assembly to make sure the valve plug 
(key 1 1 ) strokes smoothly and approximately 
1 / 1 6-inch (2 mm). 

Note 

In  step 5, if i nstal l ing a control spring of 
a d ifferent range, be sure to delete the 
spring range originally appearing on the 
label and indicate the new spring range. 

5.  Stack the control spring (key 1 7) and upper spring 
seat (key 20) onto the diaphragm assembly (key 1 6) .  

6 .  Install the spring case (key 7)  on the body (key 1 )  
with the vent oriented to prevent clogging or entrance 
of moisture. Install the six spring case screws (key 3) 
using a crisscross pattern and torque to 1 5  to 30 inch
pounds (1 , 9  to 3 ,9  N•m) . 

6 

Note 

On Types 67CS and 67CSR, lubricate the 
adjusting screw (key 1 8) thread to reduce 
galling of the stainless steel. 

7. When all maintenance is complete, refer to the 
Startup and Adjustment section to put the regulator 
back into operation and adjust the pressure setting. 
Tighten the locknut (key 1 9) if used, and install the 
closing cap (key 33) if used. 

Types 67CF, 67CFR, 67CFS, and 67CFSR 

Filter Element and Trim Maintenance 

Key numbers are referenced in figures 5, 6 ,  and 12.  

1 . Remove four dripwell screws (key 3) from the 
dripwell (key 5) and separate the dripwell and O-ring 
(key 4) from the body (key 1 ). The filter retainer (key 9), 
thrust washer (key 37) , filter element (key 6) , and 
gasket (key 26) may come off with dripwell. If not, 
remove these parts. 

2. Inspect the removed parts for damage and debris. 
Replace any damaged parts. If a replacement is not 
available, the filter element may be cleaned. 
3. To remove the valve cartridge assembly, grasp the 

end of cartridge and pull it straight out of body (key 1 ) .  
Replace with new cartridge assembly. The cartridge 
assembly may be disassembled and parts may be 
cleaned or replaced. If the soft seat (key 1 5) was 
removed, make sure it is properly snapped into place 
before installing the valve cartridge assembly. 

4. Check O-ring (key 1 4) for wear and replace, if 
necessary. Apply lubricant to the O-ring (key 1 4), then 
align cartridge key to keyway in body and insert. 
Reinstall the gasket (key 26), filter element (key 6), 
thrust washer (key 37), and filter retainer (key 9). 
Reinstall the O-ring (key 4), secure the dripwell with 
screws (key 3) , and torque to 1 5  to 30 inch-pounds 
(1 , 9  to 3 ,9  N•m). 

Diaphragm Maintenance 

Key numbers are referenced in figures 5 and 6. 

1 .  Back out the adjusting screw or handwheel (key 1 8) 
until compression is removed from the spring (key 1 7) .  

2 .  Remove the six spring case screws (key 3 )  to 
separate the spring case (key 7) from the body (key 1 ) .  
Remove the upper spring seat (key 20) and spring 
(key 1 7) .  

3 .  Remove the diaphragm assembly (key 1 6), inspect 
the diaphragm, and replace the assembly, if necessary. 

4. Place the diaphragm assembly (key 16 )  on the body 
(key 1 )  as shown in figure 4. Push down on the dia-
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phragm assembly to make sure the valve plug (key 1 1 )  
strokes smoothly and approximately 1 /1 6-inch (2 mm). 

Note 

In  step 5, if insta l l ing a control spring of 
a d ifferent range, be sure to delete the 
spring range originally appearing on the 
label and indicate the new spring range. 

5. Stack the control spring (key 1 7) and upper spring 
seat (key 20) onto the diaphragm assembly (key 1 6) .  
6 .  Install the spring case (key 7)  on the body (key 1 )  

with the vent oriented to prevent clogging or  entrance 
of moisture. Install the six spring case screws (key 3) 
using a crisscross pattern and torque to 1 5  to 30 inch
pounds (1 , 9  to 3 ,9  N•m). 

Note 

On Types 67CFS and 67CFSR, lubricate the 
adjusting screw (key 1 8) thread to reduce 
galling of stainless steel. 

7. When all maintenance is complete, refer to the 
Startup and Adjustment section to put the regulator 
back into operation and adjust the pressure setting . 
Tighten the locknut (key 1 9) if used, and install the 
closing cap (key 33} if used. 

Parts Ordering 
When corresponding with the Fisher Sales Office or 
Sales Representative about this regulator, include the 
type number and all other pertinent information printed 
on the label. Specify the eleven-character part number 
when ordering new parts from the following parts list. 

Parts List 
Key Description Part Number 

Parts Kits 
Types 67C, 67CR, 67CS, and 67CSR - Includes valve 
cartridge assembly (contains keys 10, 1 1 ,  12, 13, 14, and 15), 
O-ring (key 4), diaphragm assembly (key 1 6) ,  and four 
screws (key 3) 
Type 67C (without relief) 

Brass stem with nitrile plug R67CX000012  
Aluminum stem with nitrile plug (NACE) R67CX000N 12 

Type 67CR (with relief) 
Brass stem with nitrile plug R67CRX00012 
Aluminum stem with nitrile plug (NACE) R67CRX00N12 

Type 67CS (without relief) 
Stainless steel stem with nitrile plug (NACE) R67CSX00012 

Type 67CSR (with relief) 
Stainless steel stem with nitrile plug (NACE) R67CSRX0012  

1 .  Recommended Spare Part 
2. Valve cartridge assembly Includes keys 1 0, 1 1 ,  12, 13, 14, and 15. 

67C Series 

Key Description Part Number 
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Parts Kits (continued) 
Types 67CF, 67CFR, and 67CFSR - Includes valve cartridge 

assembly (contains keys 10, 1 1 ,  12, 13, 14, and 15), diaphragm 
assembly (key 16), O-ring (key 4), filter element (key 6), filter 
gasket (key 26), thrust washer (key 37), and four screws (key 3) 
Type 67CF (without relief) 
Brass stem with nitrile plug R67CFX0001 2  
Aluminum stem with nitrile plug (NACE) R67CFXO0N 12 

Type 67CFR (with relief) 
Brass stem with nitrile plug R67CFRX00 12  
Aluminum stem with nitrile plug (NACE) R67CFRX0N 12 

Type 67CFSR (with relief) 
Stainless steel stem with nitrile plug (NACE) R67CFSRX012 

Valve Cartridge Assembly OnIyc21 
Type 67C, 67CR, 67CF, or 67CFR 
Brass stem 
With nitrile plug 
With fluoroelastomer plug 

· Aluminum stem 
with nitrile plug 
with nitrile plug (NACE) 

Type 67CS, 67CSR, 67CFS or 67CFSR 
316 Stainless steel stem 
with nitrile plug and O-rings (NACE) 
with Fluoroelastomer plug and O-rings 
with nitrile plug and Silicone O-rings 

Body 
Type 67C or 67CR, Aluminum 
Type 67CS or 67CSR, Stainless Steel 
Type 67CF or 67CFR, Aluminum 
Type 67CFS or 67CFSR, Stainless steel 
Type 67CFR with Smart Bleed™ , Aluminum 

Drain Valve 
Type 67CF or 67CFR 

Brass 
1 8-8 Stainless steel 

Type 67CFS or 67CFSR 
316 Stainless steel 

Flange Screw 
. Type 67C, 67CR, 67CF, or 67CFR 

Standard spring case and spring case 
with 1/4-inch NPT vent ( 10  required) 

For wire seal 
Flange Screw (9 required) 
Flange Screw (1 required) 

Type 67CS, 67CSR, 67CFS or 
67CFSR (1 0 required) 

O-Ring 
Type 67C, 67CR, 67CS, or 67CSR 
Nitrile (NBR) 
Fluoroelastomer (FKM) 
Silicone (VMQ) 

Type 67CF, 67CFR, 67CFS, or 67CFSR 
Nitrile (NBR) 
Fluoroelastomer (FKM) 
Silicone (VMQ) 

Dripwell 
Type 67CF or 67CFR 
Type 67CFS or 67CFSR 

T141 2 1 T00 1 2  
. T 14 12 1T0022 

T 1 4 1 2 1 T0042 
T14 12 1 T0052 

T 1 4 1 21 T0092 
T1 4 1 2 1 T0 1 02 
T1 4 1 2 1 T01 1 2  

T40643T0RG2 
GE00909X012  
T80432T0012  
40C1 887X0 1 2  
GE03477X0 1 2  

1 K4 1 891 8992 
AH3946X00 1 2  

AH3946X0032 

T1 3526T00 1 2  

T1 3526T00 1 2  
1 4B3987X0 1 2  

T1 3526T0042 

T1 4380T00 1 2  
T 1 4380T0022 
T1 4380T0032 

T1 4057T00 1 2  
T14057T0022 
T1 4057T0032 

T21 040T00 1 2  
20C1 726X0 1 2  

Filter Element (Type 67CF, 67CFR, 67CFS, 67CFSR) 
Cellulose(40 microns)(67CF, 67CFR Standard) 1 F257706992 
Glass fiber (5 microns) 1 7A 1 457X0 1 2  
Stainless steel (40 microns) 
(67CFS, 67CFSR Standard) 1 5A5967X022 
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Key Description Part Number 
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1 011. 21 

1 1 11. 2) 

1211. 2) 

1 311. 2) 
1411. 2) 

1 511. 2) 

1 6111 

1 7  

8 

Spring Case 
Type 67C, 67CR, 67CF, or 67CFR, Aluminum 

Drilled hole vent (standard) T1 4070T00 1 2  
1/4-inch NPT vent T1 4070T0022 

Type 67CS, 67CSR, 67CFS or 67CFSR, 
Stainless steel 

Filter Retainer 
Type 67CF or 67CFR 
Type 67CFS or 67CFSR 

Valve Cartridge 

Valve Plug 
Type 67C, 67CR, 67CF, or 67CFR 

Brass stem, nitrile plug 
Aluminum stem, fluoroelastomer plug 
Aluminum stem, nitrile plug 

Type 67CS, 67CSR, 67CFS, or 67CFSR 
Stainless steel stem, nitrile plug 
Stainless steel stem, fluoroelastomer plug 

Valve Spring 
Type 67C, 67CR, 67CF, or 67CFR 

Stainless steel 
lnconel (NACE) 

Type 67CS, 67CSR, 67CFS or 67CFSR, 
l nconel (NACE) 

Valve Retainer 
O-Ring 
Nltrile (NBR) 
Fluoroelastomer (FKM) 
Silicone (VMQ) 

Soft Seat 
Nitrile (NBR) 
Fluoroelastomer (FKM) 

Diaphragm Assembly 
Type 67C or 67CF (without relief) 

Nitrile (NBR) 
Fluoroelastomer (FKM) 

Type 67CR or 67CFR (with relief) 
Nitrile (NBR) 
Fluoroelastomer (FKM) 
Silicone (VMQ) 

Type 67CS or 67CFS (without relief) 
Nitrile (NBR) 
Fluoroelastomer (FKM) 

Type 67CSR or 67CFSR (with relief) 
Nitrile (NBR) 
Fluoroelastomer (FKM) 
Sil icone (VMQ) 

Spring 

20C1 727X0 1 2  

T1 4052T0012 
T1 4052T0022 
T80434T0012 

T1 4053T0012 
T1 4053T0022 
T1 4053T0032 

T1 4053T0042 
T1 4053T0052 

T141 05T00 1 2  
T 1 4 1 1 6T00 1 2  

T141 1 6T0012  
T1 407 1 T0012 

T1 4063T001 2  
T1 4063T0022 
T1 4063T0032 

T1 4055T0012 
T1 4055T0022 

T141 1 9T0022 
T14 1 1 9T0042 

T141 1 9T00 1 2  
T141 1 9T0032 
T141 1 9T0052 

T1 41 1 9T0062 
T1 4 1 1 9T0072 

T14 1 1 9T0082 
T14 1 1 9T0092 
T1 41 1 9T01 02 

Type 67C, 67CR, 67CF, or 67CFR, Plated steel (standard) 
0 to 20 psig (0 to 1 ,4 bar), Green stripe GE07809T01 2  
0 to 35 psig (0 to 2,4 bar), Silver T1 4059T001 2 
0 to 60 psig (0 to 4, 1 bar), Blue stripe T1 4058T0012  
0 to  1 25 psig (0  to  8 ,6  bar), Red stripe T1 4060T0012 

Type 67CR or 67CFR (NACE), lnconel (NACE) 
0 to 35 psig (0 to 2,4 bar), Silver stripe T141 1 3T00 1 2  
0 t o  60 psig (0 to 4,1 bar), Blue T 14 1 1 4T00 1 2  
O to 125 psig (0 to 8,6 bar), Red T 1 4 1 1 5T00 1 2  

Type 67CS, 67CSR, 67CFS or 67CFSR, lnconel (NACE) 
O to 20 psig (0 to 1 ,4 bar), Green 1 0C 1 729X0 1 2  
0 to 35 psig (0 to 2,4 bar), Silver stripe T141 1 3T00 1 2  
O to 60 psig (0 to 4,1 bar), Blue T141 1 4T00 1 2  
O to 125 psig (0 to 8,6 bar), Red T141 1 5T00 1 2  
O to 1 50 psig ( 0  to bar), Black 1 0C 1 730X01 2  

Key 

1 8  

1 9  

20 

22 

Figure 3. Type 67C or 67CR Assembly Drawing 

Description 

Adjusting Screw 
Type 67C, 67CR, 67CF, or 67CFR 

For standard spring case 
Square head (standard) 
Handwheel 
Wire seal (not shown) 

For spring case with 1/4-inch NPT vent 
Square head for closing cap 
Handwheel 
Wire seal (not shown) 

Type 67CS, 67CSR, 67CFS or 67CFSR 
Square head with or without closing cap 
Handwheel 

Locknut 
Type 67C, 67CR, 67CF, or 67CFR 

. Type 67CS, 67CSR, 67CFS or 67CFSR 

Upper Spring Seat 
Type 67C, 67CR, 67CF, or 67CFR 
Type 67CS, 67CSR, 67CFS or 67CFSR 

Pressure Gauge (not shown) 
-Brass 

0 to 30 psig/0 to 2 bar/0 to 0,2 MPa 
0 to 60 psig/0 to 4 bar/0 to 0,4 MPa 
0 to 160 psig/0 to 1 1  bar/0 to 1, 1 MPa 

Stainless Steel 
0 to 30 psig/0 to 2 bar/0 to 0,2 MPa 
0 to 60 psig/0 to 4 bar/0 to 0,4 MPa 
0 to 1 60 psig/0 to 1 1  bar/0 to 1 ,  1 MPa 

Part Number 

T1 4061 T00 1 2  
T141 02T00 1 2  
T1 4 1 04T001 2 

T1 4 1 0 1 T00 1 2  
T 1 4 1 03T0012  
T141 98T00 1 2  

T1 4 1 0 1 T0022 
T1 4 1 03T00 1 2  

1 A9463241 22 
1 A9463X0042 

T1 4051 T00 1 2  
1 0C 1 725X0 1 2  

1 1  B8579X022 
1 1  B8579X032 
1 1  B8579X042 

1 1  B9639X 0 1 2  
1 1  B9639X022 
1 1  B9639X032 

) 

) 



67C Series 

,-

) 

GE03521 
T◄0S73•2 

Figure 4. Type 67CS or 67CSR Assembly Drawing Figure 5. Type 67CF or.67CFR Assembly Drawing 

Key Description Part Number Key Description Part Number 

23 1/4-lnch Pipe Plug (not shown) 3711> Thrust Washer (Type 67CF, 67CFR, 67CFS, or 67CFSR) 
Socket head, steel 1 C333528992 Nitrile (NBR) T 1 4 1 96T00 1 2  
Hex head, stainless steel 1 A767535072 Fluoroelastomer (FKM) T 1 4 1 96T0022 

24 Tire Valve (not shown) 1 H447099022 39 Bottom Plate 
25  Information Label (not shown) - - - - - - - - - - - Type 67C or 67CR G E03520XRG2 
2611) Filter Gasket Type 67CS or 67CSR) G E03520X0 1 2  

Nitrile (NBR) T1 408 1 T00 1 2  45 Screen Vent OL078343062 
Fluoroelastomer (FKM) T1 4081 T0022 

30  NACE Tag (not shown) 1 9A6034X01 2  
3 1  Panel Mounting Nut 1 0B2657X01 2  Parts for Mounting on Fisher 2500 Series Controller 

35 Mounting adaptor plate (not shown) T21 043T00 1 2  
32 Wire Seal (not shown) 1 U7581 000A2 36 0-ring (not shown) 1 E591 406992 
33 Closing Cap, resin 23B9 1 52X0 1 2  38 Gasket (not shown) 1 C89860301 2 
34 Spacer (2 required) (figure 9) 

Type 67CF or 67CFR T1 4 1 23T001 2  
Type 67CFS o r  67CFSR T1 4 1 23T0022 

9 



67C Series 

40C1728 

Figure 6. Type 67CFS or 67CFSR Assembly Drawing 

VENT POSITION 1 
(STANDARD) 

B26911_C 

Figure 8. 67C Series Spring Case Vent Positions 

10 

Figure 7. 67C Series Optional Panel Mount 

DRAIN VALVE 
POSITION 4 

DRAIN VALVE 
POSITION 1 
(STANDARD) 

826119_0 DRAIN VALVE 
POSITION 2 

Figure 9. Type 67CF, 67CFR, 67CFS, and 67CFSR 
Drain Valve Positions 
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Figure 10. Diaphragm Assembly (Key 16) 

VALVE PLUG 
(KEY 11 )  

O-RING J 
(KEY 14) 

VALVE RETAINER _ __.,.....,.� 
(KEY 13) ..._..._ _ _.."" 

VALVE CARTRIDGE 
(KEY 1 0) 

VALVE SPRING 
(KEY 12) 

Figure 12. Valve Cartridge Assembly 

67C Series 

B2699 

Figure 1 1. Optional Closing Cap 
(Only Available with the 1/4-inch Spring Case Vent) 

SPACER OUTER DIAMETER SPACER WIDTH AND 
INNER DIAMETER 

·--8--------------

B2697 

SPACER 

Figure 13. Spacer Diameter and Assembly 
(For Installing in an Existing Installation 

if the Mounting Bolts are too Long) 

1 1  
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INTRODUCTION 

The Baumann'" 24000CVF and SVF line of 
pneumatic control valves may be used for the 
control of pressure, temperature, level, and flow. 
These valves are available with ASME CL 150 or 300 
and EN PN 10-40 flanged end connections. 

The high performance 24000CVF and SVF designs 
feature low deadband and hysteresis, high flow 
capacity, superb control characteristics , tight shutoff 
and advanced packing systems to meet demanding 
service conditions. The rugged, compact and light 
weight control valves are ideal for use in tight piping 
systems where space is a premium. 

SCOPE OF MANUAL 

This instruction manual includes installation, 
maintenance, and parts information for the 
24000CVF carbon steel and SVF stainless flanged 
control valves. 

No person may install, operate or maintain a 
24000SVF control valve without first being ful ly 
trained and qualified in valve, actuator and 

[ FISHER] 

accessory installation, operation and maintenance, 
and carefully reading and understanding the 
contents of this manual. If you have any questions 
about these instructions contact your "Fisher® sales 
office before proceeding . 

Note 

Neither Emerson®, Emerson Process 
Management, Fisher, nor a ny of 
their affi l iated entities assumes 
responsibi l ity for the selection, use 
and maintenance of any product. 
Responsibi l ity for the se lection, use and 
maintenance of any product remains 
with the purchaser and end-user. 

II WARNING 

Always wear protective g loves, clothing, 
and eyewear when performing any 
instal lation operations to avoid personal 
injury. 

Personal injury or property damage 
caused by sudden release of pressure or 
bursting of pressure retain ing parts may 
result if service conditions exceed those 
for which the product was i ntended. To 
avoid injury or damage, provide rel ief 
valve for over pressure protection as 
required by government or accepted 
industry codes and good engineering 
practices. 

Check with your process or safety 
engineer for any additional measures 
that must be taken to protect against 
process media. 

If instal l ing into an existing appl ication, 
also refer to the WARNING at the 
beg inn ing of the Maintenance section in 
this instruction manual .  

; < 
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CAUTION 

This valve is intended for a specific 
range of pressures, temperatures and 
other appl ication specifications. Applying 
different pressures and temperatures to 
the valve could result in parts damage, 
malfunction of the control valve or loss 
of control of the process. Do not expose 
this product to service conditions or 
variables other than those for which the 
product was intended. If you are not sure 
what these conditions are you should 
contact your Fisher sales office for 
more complete specifications. Provide 
the product serial numbers (shown on 
the nameplate) and a l l  other pertinent 
information. 

II WARNING 

If you move or work on an actuator 
i nstal led on a valve with loading pressure 
appl ied, keep your hands and tools 
away from the stem travel path to avoid 
personal i njury. Be especial ly careful 
when removing the stem connector 
to release a l l  loading on the actuator 
stem whether it be from air pressure on 
the diaphragm or compression in  the 
actuator springs. 

Likewise take s imi lar care when 
adjusting  or removing any optional 
travel stop. Refer to the relevant actuator 
Maintenance I nstructions. 

· If hoist ing  the valve, take precautions 
to prevent personal i njury or property 
damage that could result if the rigging 
sl ips.  Be sure to use adequate sized 
hoists and chains or s l ings to handle the 

II WARNING 

Personal i njury could result from packing 
leakage. Valve packing is tightened 
before s h i pment; however, the packing 
m ight requ i re some readjustment to meet 
specific service conditions. 

MAINTENANCE 

Instruction Manual  
24CVF SVF IM 

October 2008 

II WARNING 

Avoid personal i njury or property 
damage from sudden release of process 
pressure or bursting of parts. Before 
performing any maintenance operations: 

• Do not remove the actuator from 
the valve whi le the valve is sti l l  
pressurized. 

• Always wear protective g loves, 
clothi ng, a nd eyewear when 
performing any maintenance 
operations to avoid personal  i njury. 

• Disconnect any operating l ines 
providing air pressure, electric power 
or a control s ignal  to the actuator. Take 
precautions to prevent actuator from 
suddenly opening or closing the valve. 

• Use bypass valves or completely shut 
off the process to isolate the valve 
from the process pressure. Relieve 
the process pressure from both s ides 
of the valve. Dra in  the process media 
from both sides of the valve. 

• Depending on the actuator 
construction, it wi l l  be necessary 
to manage the pneumatic actuator 
spring pre-compression. It is essential 
to refer to the relevant actuator 
instructions in this manual to perform 
safe removal of the actuator from the 
valve. 

• Use lock-out procedures to be sure 
that the above measures stay i n  effect 
whi le you work on the equipment. 

• The valve packing box may contain 
process fluids that are pressurized, 
even when the valve has been 
removed from the pipeline. Process 
fluids may spray out under pressure 
when removing the packing hardware 
or packing rings, or when loosening 
the packing box p ipe plug.  

• Check with your process or safety 
engineer for any additional measures 
that must be taken to protect against 
process media. 
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Note 

Whenever a gasket seal is d isturbed. by 
removing or s hift ing gasketed parts, install a 
new gasket d uring reassembly. This provides 
a good gasket seal because the used gasket 
may not seal properly. 

INSTALLATION 

1. Befo re installing the valve in the p ipel ine ,  
thoroughly clean the line of all dirt, welding chips, 
scale, oil or grease, and other foreign material. 

2. Install the valve so the controlled fluid will flow 
through the valve body in the direction indicated 
by the arrow cast on the valve body. 

3 .  A three-valve bypass must be used to permit 
removal of the control valve from the line without 
shutting down the system. 

4. In case of a heat-insulated installation, insulate the 
valve body only, not the bonnet. 

II WARNING 

To a v o i d  perso n a l  i nj u ry o r  property 
damage, do not attempt to do any work on 
a valve while the system is in  operation, 
the valve must be isolated 1 00% from the 
active system and the isolated l ine voided 
of pressure and/or hazardous fl u ids.  

AIR PIPING 

1. For an air-to-extend actuator (air-to-close action), 
connect the actuating air pressure line to the 1/4 
NPT opening in the upper diaphragm case . For an 
air-to-retract actuator (air-to-open action) connect 
the actuating air· pressure line to the 1 /4 NPT to 
the lower diaphragm case. 

2. Use 1/4 in (6.4 mm) O.D. tubing or equivalent for 
c1I I  air lines. If air line exceeds 25 ft (8 m) in length , 
3/8 in (9.5 mm) tubing is preferred. Air lines must 
not leak. Air pressure not to exceed 35 psig (2 .5 
barg). 

24000CVF/SVF Contro l  Valve 

DISASS EMBLY 

II WARNING 

I f  there is evidence of process flu id  under 
pressure leaking from the joint, retighten 
the valve body/joint nuts and return 
to the Warni ng at the beginning of the 
Maintenance section to provide proper 
steps have been taken to isolate the 
valve and rel ieve process pressure. 

CAUTION 

• When assembling or d isassembling the 
valve, do not turn the valve stem whi le the 
plug is touching the valve seat. This wi l l  
damage the valve's seating surfaces. 

• When adj ust ing  the va lve stem d o  
not grip the stem directly with pl iers o r  a 
wrench. This wi l l  damage the surface of 
the stem, and cause damage to the packing 
in the valve. Instead ,  counter-t ighten the 
two locknuts (27) on the stem (5). This wi l l  
a l low you to turn the stem by turning the 
locknuts (27) with a wrench. 

• When plac i n g  va lve i n  vise, do not 
clamp the rounded s ides of the valve. This 
will d istort the shape of the casting, and 
will ruin the valve. Caution m ust be taken 
not to damage the serrated flange faces. 

Mount the valve in a vise by clamping one flange below 
the serrated surface. Caution must be taken not to 
damage the serrated flange faces. 

1. Actuator Removal 

Access to the internal components of the body can 
be accomplished with the actuator removed. For 
actuator maintenance see appropriate actuator 
instructions. 

1A. Air-to-Close Actuators 
a. Disconnect air supply to the actuator and 
remove air tubing. 
b. Loosen drive nut (9) and then remove plug 
and stem (4 & 5) assembly by holding actuator 
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stem still while unthreading pug and stem 
assembly counterclockwise . 
c. Remove stem locknuts (27), travel indicator 
(58), and yoke drive nut (9). 
d .  Remove actuator from valve . .  

1 B .  Air-to-Open Actuators 
a. Using flexible tubing apply sufficient air 
pressure to the actuator to lift the plug off the 
seat. 
b. Loosen drive nut (9) and then remove plug 
and stem (4 & 5) assembly by holding actuator 
stem still while unthreading plug and stem 
assembly counterclockwise. 
c. Remove stem locknuts (27), travel indicator 
(58), and yoke d rive nut (9). 
d .  Remove actuator from valve. 
e .  Disconnect air  supply to actuator and 
remove air tubing . 

2. Body Disassembly 

2A. After removing the actuator, remove hex nuts 
(12), lift bonnet (8), and plug and stem (4 & 5) from 
valve body (1 ). A new body gasket (49) should be 
installed each time the valve is disassembled. 

2B. Loosen packing spring load by removing the 
packing follower (10) .  

Remove the plug and stem assembly by pulling 
it out through the bottom of the bonnet (8) while 
rotating the stem (5) .  This will help p revent 
damage to the packing components. 

Note: Handle the parts carefully to avoid damaging 
the seating and guiding surfaces. Wipe the parts with 
a clean soft cloth and examine for signs of wear or 
damage. 

4 

2C. To remove the seat ring (2), fabricate a special 
wrench to engage the l ugs on the ring. Clean the 
seat ring thoroughly and examine for signs of wear 
or damage. 

2D. Low Flow Trims: 

a. For type 151 trim (Fig. 3, page 10) unscrew 
seat subassembly (51) from seat ring (2) with a 
5/8" socket wrench. When reassembling, hand 
tighten subassembly (51) and then rotate 1 /8 of a 
turn with the 5/8" socket to lock in place. 
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NOTE: If changing to 151 trim, for correct flow 
characteristics, be sure valve is reversed in 
pipeline-so that flow direction is flow-to-close. 

b. For type 177 trim (Fig. 4, page 11) unscrew 
retainer nut (24) using 3/4" socket wrench. Remove 
gland (23) and insert (25). Replace insert (25), 
making sure that the tapered portion faces up. If 
replacement of the housing (26) is required, use 
a 5/8" socket wrench. 

2E. NOLEEK ™ Bellows Trim: (Refer to page 
12. ) 

Hold bellows bonnet and push down on stem 
to expose plug retaining pin (21). Using a small 
punch, tap pin (21) out. To replace the new plug 
retaining pin (21), be sure plug and stem is aligned 
to expose hole (refer to figure 5) and with needle 
nose pliers slide pin (21) into hole. 

� WARNING 

Be sure plug reta in ing  p in  (2 1 )  is flush 
inside hole and not exposed on either 
side of plug or damage could happen to 
bonnet interior. 

LAPPING THE VALVE SEAT 

If valve seat leakage becomes excessive, it may be 
necessary to lap the valve seat. 

Lapping is the process of mating the valve plug to 
the seat ring, with an abrasive to produce a close fit. 
When valve seat leakage becomes excessive, lapping 
becomes necessary. The plug and seat ring seating 
surfaces should be free of large scratches or dents and 
the contact surface of the seats should be as narrow 
as possible. 

1. Disassemble valve body and remove the plug 
and stem assembly (4 & 5) as directed in Body 
Disassembly, above. 

2. Apply fine lapping compound (e.g. United States 
Products Co. Grade 600 Crystolon) at several 
spots around the seating surface. Replace the 
plug and stem carefully in the bonnet. 
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3. Install the bonnet (8) into the body, without gasket 
and hand tighten. The bonnet will serve as a guide 
during the lapping operation. 

4. Lap the valve by applying a slight pressure on the 
stem and rotate the stem in short oscillating strokes 
approximately 8 to 1 0  times or until you see an 
even and complete lap line. The plug should be 
intermittently lifted and turned 90° while lapping to 
keep the plug and seat ring concentric. 

5. Clean the valve seat and plug (4) thoroughly when 
lapping is complete , removing all traces of lapping 
compound. 

6. Reinsert plug and stem assembly through bottom 
of bonnet (8) by slowly rotating through packing. 
Being sure not to damage the packing rings. 

REPLACING THE PACKING 

Refer to Figure 1 on page 6 and the standard and 
optional packing constructions illustrated on page 1 3  
to determine the packing that has been pre-installed 
in your valve. 

1 .  Disassemble the valve as directed earlier. Remove 
the locknuts (27) and indicator disk (58), and turn 
the plug stem (5) out through the packing box. 
Remove the packing follower ( 10 ). Push out the 
old packing ( 14) by working from the underside of 
the bonnet (8). 

2. Standard Spring Loaded PTFE V-Ring Packing 
(see F ig 1 ,  page 6 & Fig 6,  page 1 3) :  Carefully 
insert each piece in exact order shown in the 
illustration in Figure 6 on page 13. Turn the 
packing follower (1 0) until it shoulders on the 
bonnet (8). This will compress the packing spring 
(6) to enable constant stem sealing throughout 
packing life. 

3. Molded Graphite Ribbon Packing (see Fig .  7 ,  
page 1 3) :  Carefully insert each piece in exact 
order shown in the illustration in Figure 7 on page 
1 3. Hand tighten packing follower (1 0) .  Use a 
wrench to increase tightness by turning the follower 
an additional 60 degrees. 

4. E NV I RO-SEAL® Pack ing (see F i g .  8, page 
1 3) .  Carefully insert each piece in exact order 
as shown in Figure 8 on page 1 3. Tighten the 

24000CVF/SVF Control Valve 

packing follower (1 0) until the Belleville springs are 
compressed. This will be signaled by a significant 
increase in resistance. Back off the follower 1 /8 
to 1 /4 turn. A gap of approximately 1 / 1 6  inch ( 1 . 5  
mm) between the packing follower and the bonnet 
will make sure packing is seated properly. 

5. For  O p t i o n a l  N O L E E K'" B e l lows B o n n et 
(Not ava i lab le  with 24000CVF carbon steel 
valves) :  

NOLEEK Bellows Seal Packing (see Fig .  5, 
Table 6, page 1 2) :  Insert each piece in the exact 
order shown in the illustration. Hand tighten the 
packing follower (1 0). 

ACTUATOR AND BODY REASSEMBLY 

1 .  Insert a new body gasket (49) and install bonnet 
assembly (8). For valve sizes 1 /2 - 1 inch, tighten 
nuts ( 1 2) to torque of 7- 1 3  ft/lbf (9. 5-1 7.6 Nm); 
valve sizes 1 - 1 /2 - 2 inch , tighten nuts ( 1 2) to 
torque of 1 6-3 1 ft/lbf (21 .7-42.0 Nm). 

2. Place the actuator yoke over the stem (5). While 
tilting actuator back, drop yoke drive nut (9) over 
stem (5). Run locknuts (27), and travel indicator 
(58), down as far as possible and counter tighten 
locknuts (27) to lock. 

See appropriate actuator instructions for reassembly 
and bench range adjustment. 

CAUTION 

When assembl ing or d isassembl ing the 
valve, do not turn the valve stem whi le  
the p lug is in contact with the valve seat. 
This can damage the seating surface very 
quickly. 

� WARNING 

To avoid personal injury or equipment 
damage due to possible sudden shifting 
or fal l ing of the valve assembly, do not lift 
the valve assembly by the handwheel. 
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Figure 1. 24000CVF Valve Body Assembly Shown 
with Standard PTFE Spring Loaded Packing 

E801<19 
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Figure 2. 24000SVF Valve Body Assembly 
Shown with Single Extension 
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Table 1 .  COMMON PARTS 

KEY QTY DESCRIPTION NO. 

Body, Carbon Steel, CL 1 50 

Body, Carbon Steel, CL300 

Body, Carbon Steel, PN 1 0-40 
1 1 

Body, Stainless Steel, CL 1 50 

Body, Stainless Steel, CL300 

Body, Stainless Steel, PN 1 0-40 

Stem, Standard 

Stem, Single Extension 

5* 1 Stem, Double Extension 

Stem, Triple Extension 

Stem, NOLEEKN Bellows 

Bonnet, Standard for Carbon Steel 

Bonnet, Standard for Stainless Steel 

Bonnet, Single Ext (B) 
8 1 

Bonnet, Double Ext (B) 

Bonnet, Triple Ext (B) 

Bonnet, NOLEEKN Bellows (B) 

Ba 1 Guide Bushing (A) 

9 1 Drive Nut (Yoke) 

1 0  1 Packing Follower 

1 1  4 Stud 

1 2  4 Nut 

1 4* 1 V-Ring Packing Set (standard) 

27 2 Locknuts 

49* 1 Body Gasket 

58 1 Travel Indicator 

*Recommended Spare Parts 

1/2 inch / 3/4 i nch / 
DN 1 5  DN 20  

24000- 1 65 24000-265 

24000-1 67 24000-267 

24000-1 69 24000-269 

24000-1 1 5  24000-2 1 5  

24000-1 1 7  24000-2 1 7  

24000- 1 1 9  24000-2 1 9  

24058-1 0 1  

24058- 104 

24058-1 07 

24058-1 1 0  

VALVE SIZE, NPS 

1 inch / 
DN 2 5  

24000-365 

24000-367 

24000-369 

24000-31 5  

24000-31 7  

24000-31 9  

1 -1/2 inch / 
DN 4 0  

24000-565 

24000-567 

24000-569 

24000-51 5  

24000-51 7  

24000-51 9  

2 inch / 
DN 5 0  

24000-665 

24000-667 

24000-669 

24000-6 1 5  

24000-61 7  

24000-6 1 9  

24058-1 02 

24058-1 05 

24058-1 08 

24058-1 1 1  

See Page 1 2 ,  Table 6 ,  Key No. 8 

24000-1 63 24000-363 24000-563 24000-663 

24000-123  24000-323 24000-523 24000-623 

24000-1 23-1 24000-323-1 24000-523-1 24000-623-1 

24000- 1 23-2 24000-323-2 24000-523-2 24000-623-2 

24000-1 23-3 24000-323-3 24000-523-3 24000-623-3 

24000-1 30 24000-330 24000-530 24000-630 

24000-1 24 (24000CVF ONLY) 

0 1 1 757-003-1 53 

24490-1 

24000-1 27 24000-1 26 

25705 2571 7-1  

24494T001 (See page 13 for additional packing options) 

971 5 14-002-250 

24000-1 33 24000-333 24000-533 24000-633 

24299 

NOTES: A. Guide bushing is applicable to 24000CVF valve ONLY. 
B.  Extension bonnets and NOLEEK'" bellows bonnets not available with 24000CVF carbon steel valves. 
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Table 2. PLUG AND SEAT RING TAB LE FOR 1 /2, 3/4, AND 1 INCH VALVES 
VALVE SIZE, NPS: 1/2 in / ON 1 5  3/4 in / ON 20 1 in / ON 25 

KEY PLUG PLUG ORIFICE 

NO. DESCRIPTION TYPE NO. DIAMETER Cv Kv PART NUMBER 
in (mm) 

Low Flow 1 5 1 See Table 4 on oaoe 1 0  
1 77 See Table 5 on oaoe 1 1  

Metal Seat 0.02<9) 0.0 1 718) 24229 24229 24229 
0.05'8' 0.0418) 24230 24230 24230 Micro Trim 1 02 0.25 (6.3) 0. 1 (8) 0.0918) 24231 24231 24231 (Linear) 0.2181 0 . 1 7181 24232 24232 24232 

1 .0 0 .86 24893 24893 24893 
0.375 (9.5) 1 .5 1 .29 24796 24796 24796 

2.5 2 . 1 5  24609 24609 24609 
PTFE Seat 577 4 3.4 240 1 0-2 2401 0-2 2401 0-2 
(Equal %) 0 .8 1 25 (20.6) 6 5. 1 6  240 1 0 --- ---

7.5 6 .45 --- 2401 0  ---
8.5 7.31 --- --- 240 1 0  

1 .0625 (26.9) 1 3  1 1 . 1 8  --- --- 240 1 1  
0.22 0. 1 9  24758-1 3  24758-1 3  24758-1 3  

0.25 (6.3) 0.61 0 .52 24 786-1 1 24786-1 1 24786-1 1  
1 .0 0.86 24 1 27-1 0  241 27- 1 0  24 1 27-1 0  

Metal Seat 548 0.375 (9.5) 1 . 5 1 .29 24634-6 24634-6 24634-6 
(4 1 6  2.5 2 . 1 5  24 1 7 1 - 1 2  241 7 1 - 1 2  24 1 7 1 -1 2  (Equal %) SST) 4.7 4.0 241 85-6 241 85-6 241 85-6 

0 .8 1 25 (20.8) 6.7 5.76 2406 1 -5 --- ---
1 0  8 .6 --- 24061 -5 24061 -5 

1 .0625 (26.9) 1 5 .5 1 3.33 --- ---- 24062-1 
0.22(81 0. 1 9181 24758 24758 24758 

0.25 (6.3) 0 .6 1 '81 0.52'81 24786 24786 24786 
1 .0 0.86 241 27 24 1 27 241 27 

Metal Seat 0.375 (9.5) 1 .5 1 .29 24634 24634 24634 
Plug 588 2.5 2 . 15  24 1 7 1  241 7 1  241 71  4*  (Note A) (Equal %) 4.7 4.0 24 1 85 24 1 85 241 85 

0.81 25 (20.6) 6.7 5 .76 24061 --- ---
1 0  8.6 --- 24061 24061 

1 .0625 (26.9) 1 5.5 1 3 .33 --- --- 24062 ) 
0.25 (6.3) 0.5 0.43 24898-1 1 24898-1 1  24898-1 1 

1 .0 0.86 24 145-4 24145-4 24145-4 
0.375 (9.5) 1 . 5 1 .29 24669-1 24669-1 24669-1 

648 2.5 2 . 1 5  24671 -2 24671 -2 2467 1 -2 Metal Seat (4 1 6  4 3.4 24757-5 24757-5 24757-5 (Linear) SST) 6 5. 1 6  247 1 7-3 --- ---
0.8 1 25 (20.6) 8 6.88 --- 2471 7-3 ---

9 7.74 --- --- 2471 7-3 
1 .0625 (26.9) 1 3  1 1 . 1 8  --- --- 24791 - 1  

0 . 1  0 .09 24660 24660 24660 
0.2 0 . 1 7  24625 24625 24625 

PTFE Seat 677 0.375 (9.5) 0.5 0.43 246 1 7  246 1 7  246 1 7  
(Linear) 1 .0 0.86 24631 24631 24631 

2.5 2 . 1 5  24656 24656 24656 
0.81 25 (20.6) 5 4.3 2401 0- 1  2401 0-1 2401 0- 1  

0.25 (6.3) 0.5 0.43 24898 24898 24898 
1 .0 0.86 24 1 45 24145 24 1 45 

0.375 (9.5) 1 .5 1 .29 24669 24669 24669 
2.5 2 . 1 5  24671 24671 24671 Metal Seat 688 4 3.4 24757 24757 24757 (Linear) 6 5. 1 6  2471 7  --- ---

0.81 25 (20.6) 8 6.88 --- 247 1 7  ---
9 7 .74 --- --- 2471 7  

1 .0625 (26.9) 1 3  1 1 . 1 8  --- --- 24791 

Seat Ring 0.25 inch (6.3 mm) Orifice diameter 007635-001 -1 63 007635-001 - 1 63 24000-341 
0.375 inch (9.5 mm) Orifice diameter 007635-002-1 63 007635-002-1 63 24000-342 (3 16  SST) 0 .8 1 25 inch (20.6 mm) Orifice diameter 007635-005-1 63 007635-005-1 63 24000-343 (Note B )  1 .0625 inch (27.0 mm)  Orifice diameter --- --- 24000-344 2* 0.25 inch (6.3 mm) Orifice diameter 007635-001 -4 1 6  007635-001 -4 1 6  24000-34 1 -1 Seat Ring 0.375 inch (9.5 mm) Orifice diameter 007635-002-4 1 6  007635-002-4 1 6  24000-342-1 (41 6 SST) 0 .8 1 25 inch (20.6 mm) Orifice diameter 007635-005-4 1 6  007635-005-4 1 6  24000-343-1 (Note B) 1 .0625 inch (27.0 mm) Orifice diameter --- --- 24000-344-1 

* Recommended Spare Parts. 
NOTES: A. Replacement plug orders (Key no. 4) must include stem (Key no. 5, page 7) and will be furnished factory assembled. 

B .  Matching seat ring (Key no. 2)  must be furnished with replacement plug orders. 
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Table 3 .  PLUG AND SEAT RING TABLE FOR 1 -1 /2 AND 2 INCH VALVES 
VALVE SIZE, NPS: 1 -1/2 in / DN 40 2 in / DN 50 

KEY DESCRIPTION PLUG PLUG ORIFICE DIA. Cv Kv PART NUMBER NO. TYPE NO. i n (mm) 
1 .25 (31 .8) 20 1 7 .2 244 1 1  ---

1 0  8.6 24884 24884 
PTFE Seat 577 1 .50 (38. 1 )  1 7  1 4 .62 24774 24774 (Equal %) 

28 24.08 24254 24254 
2.0 (50.8) 30 25.8 --- 24882 

1 0  8.6 24421 -2 ---
1 .25 (31 .8) 

20 1 7 .2 24401 -2 ---
Metal Seat 548 1 0  8.6 24635-2 24635-2 
(Equal %) (4 1 6  

1 .5 (38. 1 )  1 7  1 4 .62 2471 0-2 2471 0-2 SST) 
32.7 28.1 2  24038-2 24038-2 

2.0 (50.8) 53.7 46.2 --- 24039-1 
1 0  8.6 24421 ---

1 .25 (31 .8) 
20 1 7 .2 24401 ---

Metal Seat 1 0  8.6 24635 24635 
(Equal %) 588 

1 .50 (38 . 1 ) 1 7  14 .62 247 1 0  247 1 0  
32.7 28. 1 2  24038 24038 

2.0 (50.8) 53.7 46.2 --- 24039 
Plug 1 0  8.6 24425-1 ---

4* 1 .25 (31 .8) (Note A) 20 1 7 .2 24424-1 ---

648 1 0  8.6 24761 -2 24761-2 
Metal Seat (41 6  1 .50 (38. 1 )  1 7  14 .62 24899-2 24899-2 (Linear) SST) 28 24.08 24760-1 24760-1 

30 25.8 --- 24887-1 
2.0 (50.8) 

50 43 24762-1 1  ---
1 .25 (31 .8)  20 1 7 .2 24436 24436 

1 0  8.6 24799 24799 
PTFE Seat 677 

1 .50 (38. 1 )  
1 7  1 4 .62 24798 24798 (Linear) 
30 25.8 --- 24891 

2.0 (50.8) 
50 43 24070 ---
1 0  8.6 24425 ---

1 .25 (3 1 .8) 
20 1 7 .2 24424 ---
1 0  8.6 24761 24761 

Metal Seat 688 1 .50 (38. 1 )  . 1 7 1 4 .62 24899 24899 (Linear) 
28 24.08 24760 24760 
30 25.8 --- 24887 

2.0 (50.8) 
50 43 24762 ---

1 .25 inch (31 .8 mm) Orifice diameter 24000-542 ---
Seat Ring 1 .5 inch (38 . 1  mm) Orifice diameter 24000-541 24000-642 (31 6  SST) 

2.0 inch (50.8 mm) Orifice diameter --- 24000-641 
2 

1 .25 inch (31 .8 mm) Orifice diameter 24000-542-1 ---
Seat Ring 1 .5 inch (38 . 1  mm) Orifice diameter 24000-541 - 1  24000-642-1 (41 6  SST) 

2.0 inch (50.8 mm) Orifice diameter --- 24000-641 -1 
* Recommended Spare Parts. 
NOTE A: Replacement plug orders (Key no. 4) must include stem (Key no. 5, page 7) and will be furnished factory assembled. 
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EB0052 

. F igure 3. 
Optional 24 1 51 Low Flow Assembly 

Table 4. PLUG & SEAT RING FOR 1 51 TRIM 

KEY NO. D ESCRIPTION ORIFICE D IA. PLUG TYPE PLUG SERIES in / mm 

2* Seat Ring 
5 1 *  Seat Sub-Assembly 

4* Plug Low Flow 1 51 0. 1 56 3.96 

* Recommended Spare Parts 

VALVE SIZE, NPS: 

Cv Kv 

0.0001 3  0.000 1 1  
0.00025 0.00022 
0.00050 0.00043 

0.001 0.00086 
0.002 0.00 1 7  
0.004 0.0034 
0.008 0.0069 
0.01 5 0.0 1 3  
0.03 0.026 
0.06 0.052 
0. 1 0  0.086 
0.20 0. 1 7  
0.45 0.39 
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1 /2 in (DN 1 5) 1 in (DN 25) & 3/4 in (DN 20) 

Part Number Part N umber 
24000-1 35 24000-345 

241 5 1 -20 
241 51 -2 
241 5 1 -3 
241 5 1 -4 
24 151 -5 
241 5 1 -6 
241 51 -7 
24 151 -8 
241 51-9 

241 51 - 10  
241 5 1 - 1 1  
24 1 51 - 1 2  
24151 -24 
241 51 -25 

NOTE: Replacement plug order (Key no. 4)  must include stem (Key no. 5) and will be furnished factory asssembled 

1 0  
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EB0023 

Figure 4 .  
Optional 241 77 Low Flow Assembly 

Table 5. PLUG & SEAT RING FOR 1 77 TRIM 

KEY NO. DESCRIPTION 

\ 
I 

PLUG TYPE PLUG SERIES 

2* Seat Ring 
2a* Seat Sub-Assembly (Refer to Table 5AAbove) 

4* Plug Low Flow 1 77 

• Recommended Spare Parts. 

24000CVF/SVF Control Valve 

Table 5A. LOW FLOW 1 77 TRIM 
KEY NO. DESCRIPTION 

4* Plug (See Table 5 Below) 

23 Gland 

24 Retainer Nut Seat Ring Sub-Assembly, 2a* 
, 25 Insert P/N 24241 

26 Housing 

VALVE SIZE, NPS: 1 /2 i n  (DN 1 5) 1 in (DN 25) 
ORIFICE DIA. & 3/4 in  (DN 20) 

i n / mm Cv Kv 
Part N umber Part Number  

24000-1 35 24000-345 
24241 

0.0005 0 .00043 24598 
0.001 0 .00086 24597 
0.002 0.00 1 7  24594 

0.3 125 7.9 0.005 0.0043 24595 
0.01 0.0086 24596 
0.02 0 .017  2462 1 - 1 0  
0.05 0.043 24658- 1 0  

NOTE: Replacement plug order (Key no. 4 )  must include stem (Key no. 5 )  and wil l be furnished factory asssembled 

1 1  



24000CVF/SVF Contro l  Valve 

� WARNING 
The Bauman n  NOLEEK TM valve bonnet assembly is  

not intended for use i n  lethal service applications. 

EB0150 

Backup Packing System 
See Packing Detail on 
Page 1 3  

For removal of plug, 
simply push out pin after 

extending bellows. 

· I I I '  
J I  

Figure 5. NOLEEK™ Bellows Bonnet Assembly 
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Unlimited Stem Rotation 
Without Twisting Bellows 

-+----,Time Proven Double 
Walled Bellows Made 
from 316  SST Rated for 
Up to 600 Psi (41 .4 (Bar) 

Bellows Housing 
Full Extension Provides 
Heat Dissipation, Ideal 
for Heat Transfer Fluids 

Table 6. NOLEEK'" BELLOWS BONNET ASSEMBLY SHOWN WITH STANDARD PACKING KIT 
(Not available with 24000CVF carbon steel valves). 

KEY QTY DESCRIPTION PART 
NO. NUMBER 
4* 1 Plug (A) See Tables 2 & 3 

Complete Bellows/ Bonnet Sub-Assembly, 1 /2 & 3/4 inch (DN1 5  & 20) 24000-130 
Complete Bellows/ Bonnet Sub-Assembly, 1 inch (DN25) 24000-330 

8* 1 
Complete Bellows/ Bonnet Sub-Assembly, 1 - 1 /2 inch (DN40) 24000-530 
Complete Bellows/ Bonnet Sub-Assembly, 2 inch (DN50) 24000-630 
V-Ring Packing Kit (standard) 24494T001 

14* 
ENVIRO-SEAL ® Packing Kit (optional) 24490T001 

2 1 '  1 Plug Retaining Pin (A) 971 342-005-163 
22* 1 Hex Socket Pipe Plug, 1 /8" NPT, Stainless Steel Included with Key No. 8 

*Recommended Spare Parts 
NOTE A: To order Plug and Retaining Pin, simply place -SEB-999 at the end of plug part number, i .e. 24 171 -SEB-999. 

12 
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EB0007 

Figure 6, Table 7. SPRING LOADED PTFE V-RING 
PACKING KIT PIN 24494T001 

KEY D ESCRIPTION MATERIAL NO. 

6 Spring ASTM A31 3  S30200 

1 4  Packing Set PTFE/ 
carbon filled PTFE 

1 6  Washer ASTM A240 S31600 

20 Spacer J-2000 (filled 
(Polytetrafluoroethylene) 

EBOOOS 

Figure 7, Table 8. MOLDED GRAPHITE (FLEXI BLE 
GRAPHITE) PACKING KIT PIN 24492T001 

KEY DESCRIPTION MATERIAL NO. 

1 3  Bushing (2) Carbon-Graphite 
1 4A Packing Rings (3) Graphite 
1 4B Packing Ring Graphite 

24000CVF/SVF Contro l  Valve 

EB001� 

Figure 8, Table 9. ENVIRO-SEAL ® PACKING KIT 
P/N 24490T001 

KEY DESCRIPTION MATERIAL NO.  

1 3  Bushing (2) Carbon Graphite 

1 4  Packing Set PTFE/ 
Carbon filled PTFE 

17  Belleville Spring ASTM B637 N0771 8 
1 8  Bushing PEEK 
1 9  Washer (2) PTFE, Filled Gylon 

S PECIAL ENVIRO-SEAL® PACKING NOTE: 

The ENVIRO-SEAL ® PTFE packing system is 
suitable for 1 00 ppm environmental applications 
on services up to 750 psig (5 1 .7 barg) and 
temperatures ranging from -50 to 450°F (-46 to 
232°c). 

For non-environmental applications, this packing 
system offers superior performance at the same 
temperature range up to the maximum valve working 
pressure. 

Temperature limits apply to packing arrangements 
only. Complete valve assembly temperature limits 
may differ, refer to appropriate pressure/temperature 
ratings. 

(Reference Fisher Packing Selection Guidelines for 
Sliding-Stem Valves, Bulletin 59. 1 :062) 

1 3  
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EB0024 

1--- ¢8.5 12 16)-1 
rs 5 [ 1 4 1 }--1-1
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-=--· 

. 3.7 
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24000CVF/SVF Flanged 
with Type 32 ATO Actuator 

with Handwheel 

Type 32 with 
Adjustable Open/Close 

Dual Travel Stops 

l0P-U0llrHU) 
HAIIOV,HtU. 
{OPnOIIN.) 

1/4 NPT 

Type 54 ATO Actuator 
with Handwheel 
and DVC2000 

Type 32 
ATC/Fail Open 

with Handwheel 

Figure 9. DIMENSIONS - inches [m i l l imeters] 
NOTE: Actuator removal requires 4-1/2 in ( 1 1 5  mm) vertical clearance. 

2.4 
[60) 

l0.7 
I (211] 
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I---- �13.1 (333) ---1 1--9.0 (229)--

Type 70 ATO Actuator 

I 
5. 1 1 1 30] 

MAX 

Type 54 
ATC/Fail Open 

with Handwheel 

WARNING: To avoid property damage or personal injury, you must use an actuator support when 
purchasing an actuator with FIELDVUE® Digital Valve Controller and mounting horizontally. 

14  

) 



) 

Instruction Manual 
24CVF SVF IM 
October 2008 

Table 10. VALVE DIMENSIONS 

VALVE SIZE, "A" FACE-to-FACE 
NPS CL150 CL300 

i n  DN in mm in mm 

1/2 1 5  7.25 1 84 7.50 1 90 
3/4 20 7.25 1 84 7.62 1 94 
1 25 7.25 1 84 7 .75 1 97 

1 - 1 /2 40 8.75 222 9 .25 235 
2 50 1 0.0 254 1 0.5 267 

24000CVF/SVF Contro l  Va lve 

"B" BONNET 
PN 1 0-40 STANDARD SINGLE EXTENSION* Bellows* 

in  mm i n  mm in mm in mm 

5 . 1 1  1 30 3. 1 79 8.5 2 16  8.9 226 
5.90 1 50 3. 1 79 8.5 2 1 6  8.9 226 
6.30 1 60 3.3 84 8.7 221 9.0 229 
7.87 200 3.8 96 9.2 234 9.0 229 
9.06 230 4.2 1 07 9.6 244 9.2 234 

*Extension bonnets and NOLEEKN Bellows bonnet not available with 24000CVF carbon steel bodies. 
NOTE: Actuator removal requires 4-1/2 inch ( 1 1 5  mil l imeter) vertical clearance. 

Table 1 1. VALVE ASSEMBLY WEIGHTS 
VALVE SIZE, WEIGHTS 

N PS CL1 50 CL300 
in  DN lb  kg lb kg 
1 /2 1 5  6.6 3.0 7.7 3.5 
3/4 20 6.9 3 .1  9.3 4.2 
1 25 1 1 .3 5 . 1  1 3 . 1  5.9 

1 - 1 /2 40 1 7 .5 7.9 23.5 1 0.7 
2 50 29.5 1 3.4 33. 1  1 5.0 

PN 1 0-40 
lb kg 
7.3 3.3 
7.6 3.4 
1 2 .6 5.7 
1 9.5 8.8 
31 .9 1 4.4 

Table 12. ACTUATOR WEIGHTS 

WEIGHTS 
ACTUATOR TYPE 

lbs kg 

32 1 0  4 .5 

54 25 1 1 .3 

70 34 1 5 .4 

MV1 020* 22 1 0  

VA1 020* 30 1 4  

NV24-MFT (non spring return)* 3.3 1 .5 

NVF24-MFT or NVF24-MFT-E 4 1 .8 (spring return)* 
*Electric Actuators , reference electric actuator bulletins 
for more details. 
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� WARNING. For Warnings and Cautions refer to r_A_� · Supplemental Safety Instruction No. 551-1 
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The Baumann multiple-spring diaphragm actuators are 
poweriul and compact devices designed to operate control 
valves, louvers, dampers or mechanical speed adjusting 
devices. The actuators can provide either direct air-to
extend action (A TE) or reverse air-to-retract action (ATR) . 
When an A TE actuator is installed on a typical Baumann 
valve, it provides an air-to-close (ATC) or fail-open function. 
When an ATR actuator is installed, it provides an ai r-to
operi (ATO) or fail-closed function. The design features 
exceptionally low hysteresis due to the absence of side 
loads imposed by misalignment of single coiled springs. 
The use of multiple springs also offers a substantially 
lower profile. The units include zinc-plated, epoxy-coated 
steel diaphragm cases and, except for the size 1 6, an 
epoxy-coated ductile-iron yoke. All remaining metal parts 
are made of either stainless or zinc plated steel for optimum 
corrosion resistance. All actuators are suitable for a 
standard ambient temperature range of -20°F to 1 60°F 
(-30°C to 70°C); for higher temperature service, an optional 
design is available, consult the factory. 

[BAUMANN] 

DESIGN NOTES 
The same basic actuator may be configured in 
several ways. Variations may produce either a 
5/1 6 in (7. 9mm), 1 /2 in (1 2.7 mm), or 3/4 in (1 9 . 1  
mm) stroke. The Spring Tables list the nominal 
bench spring ranges. Each l ine in the table lists 
the high and low limits for the signal air pressure, 
measured in pounds per square inch (psi) and 
bar. These signal pressures produce the rated 
strok� lengths when the actuator is not loaded. 
The signal air connections use 1 /4 (6 .4 mm) NPT 
fittings, and are located in both the lower (43) and 

· upper (44) diaphragm cases. Use the lower 
connection for an "Air-to-Retract" (ATR) actuator 
and the upper connection for an "Ai r-to-Extend" 
(ATE) actuator. The signal air pressure should 
not exceed 35 psi (2.4 bar). H igher pressures 
may cause the diaphragm to leak. 

CAUTION! 
Often, these types of actuators are attached 
to valves which include a stainless steel 
stem and valve seat. When assembling or 
adjusting the actuators, never turn the valve 
stem when the plug is touching the valve 
seat . If the two stainless steel parts rotate 
while they are touching, they can be dam
aged very easily. 
When adjusting the valve stem (5), do not 
grip the stem directly with pliers or a wrench. 
This will damage the surface of the stem, 
and cause damage to the packing in the 
valve. Instead, counter-tighten the two lock
nuts (27) on the stem together. This will al
low you to turn the stem by turning the lock
nuts with a wrench. 

� 
� 

EMERSONw 
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ATTACHING AN AIR-TO-RETRACT (ATR) ACTUATOR 
TO A VALVE - PART 1 
Follow these instructions when assembling the actuator to 
a valve or other device which provides a positive stop in 
one direction: 
1 .  Before starting, identify and locate these parts on  the 

valve assembly: stem locknuts (27), travel i ndicator 
(58), bonnet (2), yoke drive nut (6), and plug and stem 
assembly (3/5) . See figure 1 ,  page 6 or refer to the 
assembly instructions for the appropriate Baumann 
control valve. 

2. Place the valve body ( 1 )  in a vise. Clamp the flat end 
faces of the valve. Do not clamp the sides of the 
valve. This may distort the shape of the casting, and 
ruin the valve. 

3. Begin to attach the actuator to the valve body. _Se� 
figures 1 and 2. The yoke drive nut (6), the travel 1nd1-

- cator (58) and, when necessary, the packing follower 
(1 1 )  must be removed from the body assembly. The 

_ hole at the bottom of the yoke ( 1 7) should fit over the 
top of the valve stem (5). Tilt the top of the actuator 
back at an angle so you can access the top of the 
valve stem (5) . 

4. Position the drive nut (6) over the valve stem (5) with 
the flat side facing up. (The rounded side should face 
down toward the top surface of the yoke.) Place the 
packi�g follower (1 1 )  over the stem (5) and tighten until 
it shoulders on the bonnet (2). 

5. Thread the two locknuts (27) onto the valve stem (5). 
Turn both nuts down as far as possible. Lock nuts 
together using two wrenches to counter-tighten them. 
By turning the locked nuts with a wrench, you can tum 
the valve stem without damaging the surface of the 
stem. 

6. Place the travel indicator (58) over the valve stem (5). 
7. If applicable, loosen shaft collar (25) (figure 8, page 

1 1 ) and turn clockwise until it reaches the bottom of the 
actuator stem (26). 

8. Apply anti-seize compound to the first few thread� of 
the valve stem (5). Turn the actuator counterclockwise 
to locate the first thread on the stem. Thread stem into 
actuator a half turn. 

9. Apply 1 5  psi (1 bar) to the signal air port in the lower 
diaphragm case (43). The bottom of the yoke will drop 
down and touch the top of the valve bonnet (2) .  

10. By hand, tighten the drive nut (6). 
1 1 .  Using a wrench on the counter-tightened nuts (27), turn 

the stem (5) up until you feel a resistance. 

2 
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1 2. Using a hammer and punch, tighten the drive nut (6) . 
13. Next, make the bench range adjustment. See the 

next section. 

BENCH RANGE ADJUSTMENT 
AIR-TO-RETRACT (ATR) ACTUATOR 
This adjustment sets the valve so that it opens and closes 
at the correct signal air pressures. On an Air-to-Retract ac
tuator, when the pressure reaches the low end of the range, 
the valve should just begin to open. Once the bench range 
has been set correctly, the valve should be completely open 
when it receives full signal air pressure, and the valve travel 
should also be correct. The Spring Tables list the possible 
pressure ranges for different valve configurations. The sig
nal pressure at the low end of the range is dependent on 
the springs used in the actuator. In order to make this ad
justment, you will need an adjustable source of compressed 
air ranging from O to 1 5  psi (0-1 bar) for sizes 1 6  and 32, 
O to 20 psi ( 0-1 .4 bar) for sizes 54 and 70 with a 1 /4 NPT 
male connector. 
1 .  Connect the a i r  source to the signal a i r  port in the 

lower diaphragm case (43). Begin at 0 psi (0 bar) 
and gradually increase the pressure. Notice the pres
sure at the point when the valve stem (5) just begins 
to move. 
• If the pressure at this point is too low (lower than 

the recommended bench initials shown in the 
Spring Tables), the actuator and stem assembly 
should be longer. Turn the valve stem (5) out of 
the actuator stem (26) 1 /2 turn. 

• If the pressure at this point is too high, the actua
tor and stem assembly should be shorter. Turn 
the valve stem (5) into the actuator stem (26) 1 /2 
tum. 

2. Adjust the length of the valve stem (5) as described 
above. Always turn the valve stem (5) using a 
wrench on the two counter-tightened nuts (27). Never 
turn stems while the plug is on the seat. 

CAUTION! 
Remember that the valve stem (5) cannot be 
al lowed to turn against the valve seat when 
the two parts are touching. Before you make 
any adjustment, apply 1 5  psi (1 bar) to the 
actuator. This wi l l  l ift the valve stem away 
from the seat, and prevent any chance of 
damage. 

3. You may have to repeat steps 1 and 2 several times 
to get the correct setting. 

) 
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ATTACHING AN AIR-TO-RETRACT (ATR) ACTUATOR 
TO A VALVE - PART 2 
1 .  Once the bench range has been adjusted correctly, 

you can complete the assembly. Apply 1 5  psi (1 bar) 
to the signal port on the actuator. 

2. Using two wrenches, unlock the two counter-tightened 
nuts (27) . There are flats on the actuator stem (26). 
Hold these flats with a wrench and, one at a time, turn 
each nut up as far as possible. Counter-tighten the 
two nuts together again. 

3. Reduce the air pressure to O psi (0 bar). Loosen the 
screws (57) which hold the travel indicator scale (56) 
in place. Set the scale so the lowest line matches the 
level of the travel indicator washer. 

4. Set the air pressure to the high end of the valve's op
erating pressure. The travel indicator should move 
through the full rated travel of 5/1 6 in, 1 /2 in, or 3/4 in 
(7.9 mm, 12.7mm, or 1 9. 1  mm) . 
Note: Shaft collar (25), if applicable, can be set at in
termediate positions to provide a minimum opening 
valve travel stop following calibration. 

ATTACHING AN AIR-TO-EXTEND (ATE) ACTUATOR 

J TO A VALVE - PART 1 
Follow these instructions when assembling the actuator to 
a valve or another device which provides a positive stop 
in one direction. (Size 70 is ATR only) 
1 .  Before starting, identify and locate these parts on the 

valve assembly: stem locknuts (27), travel indicator 
(58), bonnet (2), yoke drive nut (6), and plug and stem 
assembly (3/5). See figure 1 ,  page 6 or refer to the 
assembly instructions for the appropriate Baumann 
control valve. 

2. Place the valve body (1 ) in a vise. Clamp the flat end 
faces of the valve. Do not clamp the sides of the 
valve. This may distort the shape of the casting, and 
ruin the valve. 

3. Begin to attach the actuator to the valve body. The 
yoke drive nut (6), the travel indicator (58) and, when 
necessary, the packing follower (1 1 )  must be removed 
from the body assembly. The hole at the bottom of the 
yoke ( 17) should fit over the top of the valve stem (5). 
Tilt the top of the actuator back at an angle so you 
can access the top of the valve stem (5). 

4. Position the drive nut (6) over the valve stem (5) with 
the flat side facing up. (The rounded side should face 
down, toward the top surface of the yoke.) Place the 
packing follower (1 1 )  over the stem (5) and tighten until 
it shoulders on the bonnet (2). 

5. Thread the two locknuts (27) onto the valve stem (5) .  

Pneumatic Actuators 

Turn both nuts down as far as possible. Lock nuts 
together using two wrenches to counter-tighten them. 
By turning the locked nuts with a wrench, you can 
turn the valve stem without damaging the surface of 
the stem. 

6. Place the travel indicator (58) over the valve stem (5). 
7. If applicable, loosen shaft collar (25) (figure 8 ,  page 

1 1 )  and turn clockwise until it reaches the bottom of 
the actuator stem (26). 

8. Apply anti-seize compound to the first few threads of 
the valve stem (5) . Turn the actuator counterclock
wise to locate the first thread on the stem. Thread 
stem into actuator a half turn. 

9. Apply 1 5  psi ( 1  bar) to the signal air port in the lower 
diaphragm case (43) . The bottom of the yoke will 
drop down and touch the top of the valve bonnet (2) . 

1 0. By hand, tighten the drive nut (6). 
1 1 .  Using a wrench on the counter-tightened nuts (27), 

turn the stem (5) up until you feel a resistance. 
12. Using a hammer and punch, tighten the drive nut (9) . 
1 3. Next, make the bench range adjustment. See the 

next section. 

BENCH RANGE ADJUSTMENT 
AIR-TO-EXTEND (ATE) ACTUATOR 
This adjustment sets the valve so that it opens and closes 
at the correct signal air pressures. On an Air-to-Extend 
actuator, when the pressure reaches the high end of the 
range, the valve should be completely closed. Once the 
bench range has been set correctly, the valve should be 
completely open when it receives the low reading for the 
signal air pressure, and the valve travel should also be 
correct. The Spring Tables list the possible pressure ranges 
for different valve configurations. The signal pressure at 
the high end of the range is dependent on the springs 
used in the actuator. In order to make this adjustment, you 
will need an adjustable source of compressed air ranging 
from 0-20 psi (0-1 .4 bar) with a 1 /4 NPT male connector. 
1 .  Connect the air source to the signal air port i n  the up

per diaphragm case (44). Gradually increase the pres
sure toward the high rating listed in appropriate Spring 
Table. Notice the pressure at the point when the valve 
is fully seated, and the valve stem (5) stops moving. 
• If the pressure at this point is too high, the actua

tor and stem assembly should be longer. Turn 
the valve stem (5) out of the actuator stem (26) 
1/2 turn. 

• If the pressure at this point is too low, the actuator 
and stem assembly should be shorter. Turn the 
valve stem (5) into the actuator stem (26) 1 /2 turn. 

3 
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2. Adjust the length of the valve stem (5) as described 
in the last step. Always turn the valve stem (5) 
using a wrench on the two counter-tightened nuts 
(27). 

CAUTION! 
Remember that the valve stem (5) cannot be 
allowed to turn against the valve seat when 
the two parts are touching. Before you make 
any adjustment, be certain that there is no air 
signal to the actuator. 

3. You may have to repeat steps 1 and 2 several times 
to get the correct setting. 

ATTACHING AN AIR-TO-EXTEND (ATE) ACTUATOR 
TO A VALVE - PART 2 
1 .  Once the bench range has been adjusted correctly, 

you can complete the assembly. Apply O psi (0 
bar) to the s ignal port on the actuator. 

2. Using two wrenches, unlock the two counter-tight
ened nuts (27). There are flats on the actuator stem 
(26). Hold the flats with a wrench and ,  one at a 
time, turn each nut up until you feel a resistance. 
Counter-tighten the two nuts together again. 

3. Apply 1 5  psi (1 bar) to the signal port. Loosen the 
screws (57) which hold the tra_vel indicator scale i n  
place (56) .  Set the scale so the lowest line matches 
the level of the travel indicator (58). 

4. Apply O psi (0 bar). The travel indicator (58) should 
move through the full rated travel of 5/1 6,  1 /2, or 
3/4 inches (7.9,  1 2.7, or 1 9. 1  mm). 

REMOVING THE ACTUATOR FROM THE VALVE 
1 .  For an Air-To-Retract {ATR) actuator 

Apply 1 5  psi (1 bar) for size 1 6  and 32, 20 psi (1 .4 bar) 
for size 54 and 70, to the signal air inlet located in the 
lower d iaphragm case (43). This will lift the plug and 
stem (3/5) away from the valve seat. 
For an Air-to-Extend {ATE) actuator 
Disconnect the signal air line connected to the upper 
diaphragm case ( 44) . This will ensure that the actuator 
is ventea and that the valve plug and stem (3/5) are 
fully lifted away from the valve seat. 

2.. For both types 

4 

Place a wrench on the flats of the actuator stem. With 
an additional wrench, engage the upper locknut (27) on 
the stem and back out the stem about 1 /4" (6.4 mm). 
(This procedure will prevent the actuator stem from turn
ing and causing damage to the diaphragm) . 
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3. Loosen the yoke drive nut (6). It may also be necessary 
to loosen the packing nut (20). 

4. Using the wrench to work against one of the counter
tightened nuts, turn the valve stem (5) completely down 
until the end unthreads from the actuator stem (26). 

5. Remove the travel indicator (58) from the valve stem 
(5) .  Loosen the locknuts (27) and remove them. 
Remove the yoke drive nut (6). 

6. Lift the actuator assembly off of the valve bonnet 
(2). 

SPRING REPLACEMENT, CHANGING BENCH 
RANGE 
The springs i nside the actuator can be replaced or 
changed if necessary. This is  necessary i f  you want to 
change the "bench range" - the range of pressures over 
which the actuator is desig ned to operate. The Spring 
Tables l ist the possible spring  combinations. To use 
the tables, identify the stroke and the pressure range for 
the new valve configuration. This will tell you the part 
number and the quantity of the springs needed. 
Figures 2 and 3 for size 1 6 , f igures 4 and 5 for size 32, 
f igures 1 0  and 1 1  for size 54, and f igure 1 4  for size 70 
show the correct assembly order for Ai r-to-Extend and 
Air-to-Retract valves. Notice that both types include the 
same parts, but they are arranged differently. The fol
lowing  sections detail the d isassembly and assembly 
instructions. 

FIELD CONVERSION - ATE TO ATR OR ATR TO ATE 
Except for the size 70, these actuators can be changed 
in the field from "Air-to-Extend" (ATE) operation to "Air
to-Retract" operation, or from ATR to ATE operation . If 
you are making this change without changing the bench 
range, you can reuse the same parts. The parts are 
simply assembled in a different way. This is described 
in more detail in the following sections. The following 
sections list the d isassembly and reassembly i nstruc
tions. 

Note: Size 70 is available in ATR only 

) 
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DISASSEMBLING THE ACTUATOR 
1 .  Remove the actuator from the valve as  described 

earlier. 
2. Remove the cap screws (45) and nuts (46 ) .  

Loosen the nuts from the cap screws gradually 
and evenly. Some units may have a combination 
of longer and shorter screws. After removing the 
shorter screws, the remaining longer screws must 
be loosened evenly. The springs put a lot of force 
on the diaphragm cases (43/44) . It is important to 
release the spring tension gradually before you try 
to open them. 

3. Remove the upper diaphragm case (44) and note 
the position of the parts inside. For the size 70 the 
upper diaphragm plate (40) must also be removed. 

4. Except for the size 1 6 , lift out the actuator stem 
(26) with the diaphragm plate (40) and the dia
phragm (39). For the size 1 6, loosen locknut (30) 
remove stem (26) through the bottom. 

5. For size 32, 54, and 70 the lower part of the actua
tor stem (26) has flats. Use these flats to clamp 
the lower end of the stem into a vise. Unscrew the 
Nyloc® n ut (30) .  On an ATE unit, remove the 
washer ( 1 1 2) ,  diaphragm (39) , diaphragm plate 
(40) ,  and stop cup (79) .  (An ATR unit has the 
same parts, but they are attached in a different 
order.) 

6. Replace the diaphragm (39) and the o-ring (50) if 
these parts are damaged. 

REASSEMBLING THE ACTUATOR - ATE TYPE 
1 .  Use the flats on  the actuator stem (26) to  g rip the 

lower end of the stem in a vise. 
2. Place the stop cup (79) in position on the upper 

end of the stem. On an ATE actuator, the stop 
cup faces down . 

3. Place the diaphragm plate (40) on the upper end 
of the stem (26), also facing down. 

1 
4. Place the diaphragm (39) in position. The curved 

part of the diaphragm should open downward. 
5. Place the washer ( 1 1 2) over the opening in the 

diaphragm plate. 
6. Thread the Nyloc® nut (30) onto the end of the stem 

(26) and tighten it. 
7. Turn the assembly upside-down , and grip the 

Nyloc® nut (30) in the vise. 
8. Place the springs (22) on the diaphragm plate (40) . 

Each spring should be centered on one of the raised 
"bosses" on the plate. 

Pneumatic Actuators 

9. Slide the stop collar (1 1 5) over the free end of the 
actuator stem (26) . 

10 .  Check to see that the o-ring (50) is in position on the 
actuator stem (26). 

1 1 .  Apply some light grease to the o-ring (50) and to the 
surface of the actuator stem (26) . 

1 2. Slide the lower diaphragm case (43), with the yoke 
( 1 7) attached, over the actuator stem (26) .  Make 
sure that the outer bolt holes of the lower diaphragm 
case (43) line up with the holes i n  the diaphragm 
(39) .  If there is interference with any of the springs, 
rotate the case into another position.  

1 3. Remove the assembly from the vise. Press in on 
the diaphragm assembly a bit  to  compress the 
springs. Flip over the assembly and reattach the 
upper diaphragm case (44) .  As you do this, be 
sure that all of the springs are upright ,  and none of 
them are sitting on one of the bolt heads. Insert the 
cap screws (45) and tighten the n uts (46) .  It may 
be necessary to compress the springs slightly to start 
the nuts. Tighten the nuts evenly, and cross from 
one side of the assembly to the other as you tighten. 
This will guarantee that the spring tension is taken 
up evenly. 

14. Apply air pressure to the actuator a nd check for fric
tion or leakage. The actuator should travel smoothly 
through the entire travel range. Apply leak detection 
fluid to the area around the guide bushing (54). Also 
check for leaks around the outer edge of the dia
phragm (39) . 

1 5. Make the adjustments described i n  the section on 
"Bench Range Adjustment - Air-to-Extend (ATE) 
Valve ." 

REASSEMBLING THE ACTUATOR - ATR TYPE 
1 .  Use the flats o n  the actuator stem (26) to grip this part 

in a vise. 
2. Place the washer (1 1 2) over the threaded part of the 

actuator stem (26). 
3. Place the diaphragm (39) in position . The curved part 

of the diaphragm should open upward. 
4. Place the diaphragm plate (40) on the upper end of 

the stem (26), also facing up. 
5. Place the stop cup (79) in position on the upper end of 

the stem (26). On an ATR actuator, the stop cup faces 
up. 

5 



Pneumatic Actuators 

6. Thread the Nyloc® nut (30) onto the end of the stem 
(26) and tighten it. 

7. Sl ide the stop collar (1 1 5) over the free end of the 
actuator stem (26). 

8. Check to see that the a-ring (50) is in position on the 
actuator stem (26). 

9. Apply some light grease to the a-ring (50), and to the 
surface of the actuator stem (26). 

10. Slide the actuator stem into the lower diaphragm case 
(43) . Turn the assembly so the holes in the diaphragm 
(39) line up with the holes in the diaphragm case (43) . 

1 1 .  Place the springs (22) on the diaphragm plate (40). 
Each spring should be centered on one of the raised 
"bosses" on the plate. 

12. Reattach the upper diaphragm case (44) . As you do 
this, be sure that each of the springs is upright. Insert 
the cap screws (45) and tighten the nuts (46). It may 
be necessary to press down on the upper diaphragm 
case (44) a bit to compress the springs slightly and 
start the nuts. Tighten the nuts evenly, and cross from 
one side of the assembly to the other as you tighten. 
This will guarantee that the spring tension is taken up 
evenly. 

� --@ 

� 11 �--I 

Figure 1. Typical Valve Components 
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13. Apply air pressure to the actuator and check for friction 
or leakage. The actuator should travel smoothly through 
the entire travel range. Apply leak detection fluid to the 
area around the guide bushing (54) . Also check for 
leaks around the outer edge of the diaphragm. 

1 4. Make the adjustments described in the section on 
"Bench Range Adjustment - Air-to-Retract (ATR) 
Valve." 

ACTUATOR MAINTENANCE 
A routine maintenance schedule might call for regular re
placement of the a-ring (50) or the diaphragm (39). Follow 
the disassembly and reassembly instructions listed earlier. 

HANDWHEEL OPERATION 
For ai r-to-retract actuators, turn handwheel clockwise to 
manually retract stem and counterclockwise to extend stem. 
The small locking knob on top of the handwheel assembly 
enables the user to lock the desired handwheel position. 

For ai r-to-extend actuator, turn handwheel clockwise to 
manually extend stem and counterclockwise to retract stem. 
The lever on the handwheel stem enables the user to lock 
the desired handwheel position. 

Table 1. Common Valve Parts 

1 Body 
2 Bonnet 
3 Plug 
4 Seat Ring 
5 Stem 
6 Drive Nut 
7 Washer 
8 G uide Bushing 
9 Spring 
1 0  Packing Spacer 
1 1  Packing Follower 
1 2  O-Ring 
1 4  Stem Guide 
1 6  V-Ring Packing Set 
1 7  Belleville Spring 
1 8  Bushing 
1 9  Washer 
20 V-Ring Packing Set 

· 21 Bushing 
27 Locknuts 
49 Body Gasket 
58 Travel Indicator 



} 

DWG MB1800-1 R06 DWG M81800-2 R06 

Figure 2. Size 16 Actuator, Air-to-Retract (ATR) Figure 3. Size 16 Actuator, Air-to-Extend (ATE) 

Table 2. Size 1 6  Actuator Common Parts 

1 7  Yoke 8 18 1 1 
22* Spring See Table 
26 Actuator Stem 8 1 840 
30 Nut, Nyloc 81 844 
39* Diaphragm 01 1 759-001 -686 
40 Diaphragm Plate 81 850 
43 Diaphragm Case (Lower) 81 820 
44 Diaphragm Case (Upper) 81 823 
45 Hex Head Cap Screw 81 824 8 
46 Nut, Hex 81 825 8 
50* O-Ring (Viton) 24080 
54 Coupling 81 830 

Travel Scale ( 1/2 in Travel) 98367 4-001 -250 
56 

Travel Scale (5/16 in Travel) 87935 
57 Screw 8 1 8 1 2  2 
62 Serial Plate 8 1 89 1  
1 1 2  Washer 25861 -24 
1 1 3  Vent Plug 241 47 
1 1 5  Collar 8 1 870 
1 1 6  Collar (5/1 6 inTravel only) 81 842 
1 1 9  Drive Screw 24686 2 

* Recommended Spares 

1 /2 1 2.7 3-1 3 0.21 -0.9 4 
ATE 

5/1 6 7.9 4-1 3 0.28-0.9 81 864 4 8 1 842 
1 /2 1 2.7 3-1 5  0.2 1 -1 .03 8 1 860 5 

ATR 
5/1 6 7.9 4-1 5 0.28- 1 . 03 8 1 863 4 8 1 842 

7 



DWG M24800-15 R01 

Figure 4. Size 32 Actuator, Air-to-Retract (ATR) 

Table 4. Size 32 Actuator Common Parts 

1 7/54 Yoke w/guide bushing 
Yoke (for Fisher valves)w/guide bushing 

1 9• Gasket (Standard) 
Gasket (Hi-Temp) 

22* Actuator Spring 

26 Actuator Stem 
Actuator Stem (for Fisher valves) 

30* Nut, Nyloc 

39* Diaphragm (Standard) 
Diaphragm (Hi-Temp) 

40 Diaphragm Plate 
43 Diaphragm Case (Lower) 
44 Diaphragm Case (Upper) 
45 Cap Screw 
46 Nut 
50* O-Ring (Viton) 
56 Travel I ndicator Scale 
57 Machine Screw 
62 Serial Plate 
64 Cap Screw 
79 Stop Cup 
92* Seal Washer 
1 1 2  Washer 
1 1 3  Vent Plug 
1 1 5  Stop Collar 
1 1 9  Drive Screw 

• Recommended Spares 

Table 5. Size 32 Actuator Spring Ranges 

3-9 
1 /2 1 2.7 3-1 0 

ATE 3-1 3  

3/4 1 9. 1  3-1 0 
3-1 3  
3-1 0  

1/2 1 2.7 5-1 5 
ATR 7-1 5  

3/4 1 9. 1  3-1 0  
5-1 5  

8 

241 84-1 0 
241 84-1 

009 1 91 -445-883 
009191 -445-885 
See Spring Table 

2461 3 
2461 3-2 

971 543-009-888 
2481 0 

2481 0-721 
2481 1 

01 1 767-004-999 
01 1 766-001 -999 

259 1 3-1 
97151 1 -01 1 -250 
971 886-009-697 
98367 4-001-250 
971 302-003-250 
983753-001 -600 
971 000-007-250 
See Spring Table 
009191 -446-426 

25861 -24 
24147 
241 87 
24686 

0.21 -0.6 
0.2 1 -0.7 
0.21 -0.9 
0.21 -0.7 
0.21 -0.9 

0.21 -0.60 
0.3-1 .0  
0.5- 1 . 0  

0.21 -0.69 
0.3-1 .0 

Figure 5. Size 32 Actuator, Air-to-Extend (ATE) 

241 84-1 0 
241 84-1 

009191 -445-883 
009191 -445-885 
See Spring Table 

24613 
24613-2 

971 543-009-888 
24810 

2481 0-721 

) 2481 1 
01 1 767-004-999 
01 1 766-001-999 

8 25913-1 8 
8 971 002-009-250 8 

971 886-009-697 1 
98367 4-003-250 

2 971 302-003-250 2 
983753-001 -600 1 

6 971 000-007-250 6 
1 See Spring Table 1 
8 009191 -446-426 8 

25861-24 
24147 
24187 1 

2 24686 2 

24820 4 241 1 6  
24821 6 241 1 6  
24820 6 241 1 6  
24821 4 24830 
24821 6 24830 
24820 4 241 1 6  
24820 6 241 1 6  
24821 6 24830 
24821 4 24830-1 
24821 6 24830 



49 

Caution! 
Do not continue to turn handwheel after the stem is 

fully extended (valve fully closed and plug 
seated) or ful ly retracted (valve ful ly open) to 
avoid damage to the handwheel assembly. 

25 OPTIONAL 

5 - 1 5  PSI, 1/2" TRAVEL 
NOTE POSITION OF KEY 

NUMBERS 9 & 10 

Figure 6. Size 32 Actuator with Handwheel 
and Optional Dual Stop, Air-to-Retract, (ATR) 

Table 6. Size 32 A TR with Handwheel and Dual Stop 

25 Shaft Collar (optional) 24732-2 
Actuator Stem 2461 3-4 

26 Actuator Stem (for Fisher valves) 2461 3-3 
Actuator Stem (for optional dual stop collar) 246 1 3-1 6 

30* Nut, Nyloc 971 543-009-888 
Diaphragm (Standard) 2481 0-1  

39* 
Diaphragm (Hi-Temp) 2481 0-72 1 - 1  

40 Diaphragm Plate 2481 1 -1 
44 Diaphragm Case (Upper) 0 1 1 766-01 2-999 
49 Spacer 24726 
93 Locking Knob 24607 
8 1  Spacer 24855-1 
82 Spacer 24855 
83 Nut 24602-1 
84 Clevis 24603-1 
85 Nut, Round Bronze 24604 
87 Srcew,Set Socket 24606 
88 Washer, Flat 24620 
89 Screw, Socket Head 2461 9 
90 Handwheel 24605 
9 1  Washer, Flat 25958 

* Recommended Spares 

DWG M24800-21 R01 

2 
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Pneumatic Actuators 

DWG M24807 ROO 

Figure 7. Size 32 Actuator with Handwhee/ 
and Optional Dual Stop, Air-to-Extend, (ATE) 

Table 7. Size 32 ATE with Handwheel and Dual Stop 

Actuator Stem 
26 

Actuator Stem (for Fisher valves) 
44 Diaphragm Case ( Upper) 
52 Handwheel 
53 Roll Pin 

55 Stem, Handwheel 
58 Nut, Self-Locking 
59 Adapter, Handwheel 
60 O-ring 
6 1  Lock-Nut 
63 Sping Pin 
65 Bushing, Handwheel 

1 26 
Hex Bolt ( 1 /2 in travel) 
Hex Bolt (3/4 in travel) 

1 27 Hex Nut 

1 0  

Caution! 

Instruction 
ACT.1 : IM 

September 2002 

Do not continue to turn handwheel after the 
stem is fully extended (valve fully closed and 

plug seated) or fully retracted (valve fully 
open) to avoid damage to the handwheel 

assembly. 

2461 3-4 
2461 3-3 

0 1 1 766-012-999 
25977 
25897 
25976 
25924 

25978-2 j_ 

25926 
25979 
24835 
24834 

24756-6 
2 

24756-7 
971 5 1 1 -01 0-250 2 

) 
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Figure 8. Size 32 Actuator with Dual Stop 
Air-to-Retract (ATR) 

DWG M24800-20 

Figure 9. Size 32 Actuator with Dual Stop 
Air-to-Extend (ATE) 

Pneumatic Actuators 

Table 8. Size 32 Actuator with Dual Stop (ATR) Parts 

25 Shaft Collar 24732-2 
Actuator Stem 2461 3-4 

26 
Actuator Stem (for Fisher valves) 246 1 3-3 

44 Diaphragm Case (Upper) 241 32 
1 20 Travel Stop Cover 241 28 
1 21 Set Screw 241 26 
1 22 Travel Stop 241 29 
1 23 Screw 241 28-1 4 
1 24 Bottom Ring 25602 

Shaft Collar 24732-2 
Actuator Stem 2461 3-4 

26 Actuator Stem (for Fisher 
valves) 24613-3 

1 1 2 Washer 25861 -24 
Hex Bolt ( 1/2 in travel) 24756-6 

1 26 2 
Hex Bolt (3/4 in travel) 24756-7 

1 27 Hex Nut 971 51 1 -0 1 0-250 2 

1 1  
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Figure 10. Size 54 Actuator 
Air-to-Retract (ATR) 

Table 10. Size 54 Actuator Common Parts 

DWG M24260-9 R02 

Figure 1 1. Size 54 Actuator 
Air-to-Extend (ATE) 

DWG M24260-10  R02 

�i;it�t�: ;I tib\illf '1����{(ttil1Vd f '.'\t�:�;z�{�;{�Vf !f �i\��t;;r�t�ii!!}:t:f f :ll!;: 
1 7/54* 

1 9* 

22· 
25 

Yoke w/guide bushing 241 84-1 0 241 84-1 O 
Yoke (For Fisher valves) 241 84-1 241 84-1 

Gasket (Standard) 009 1 91 -445-883 009 1 9 1 -445-883 
Gasket (Hi-Temp) 0091 91 -445-885 009 1 9 1 -445-885 
Actuator Spring See Spring Table See Spring Table 

Shaft Collar 24732-2 24732-2 
Actuator Stem 24295 24295 26 

Actuator Stem (For Fisher valves) 24295-1 24295-1 

39* 

40 
43 
44 
45 
46 
49 
50* 
51 
56 
57 
62 
64 
92* 
1 1 2 
1 1 3 
1 1 5 
1 1 6 
1 1 9 

* Recommended Spares 

1 2  

Diaphragm (Standard) 
Diaphragm (Hi-Temp) 

Diaphragm Plate 
Diaphragm Case (Lower) 
Diaphragm Case (Upper) 

Cap Screw (Short) 
Nut 

Cap Screw 
O-Ring (Viton) 

Spacer 
Travel Indicator Scale 

Machine Screw 
Serial Plate 
Cap Screw 

Seal Washer 
Washer 

Vent Plug 
Stop Collar 

Washer 
Drive Screw 

24698 24698 
24698-721 24698-721 
0.330-0420 0.330-0420 

24294 24294 
25989 25989 

See Spring Table See Spring Table 
971 51 1 -0 1 1 -250 8 971 5 1 1 -0 1 1 -250 

4 1 863 41 863 
971 886-009-697 971 886-009-697 

24724 24724 
98367 4-001 -250 98367 4-003-250 
971 302-003-250 2 971 302-003-250 
983753-00 1 -600 983753-001 -600 
971 000-007-250 6 971 000-007-250 
0091 9 1 -446-426 009 1 9 1 -446-426 

20056-1 20056-1  
241 47 241 47 

24297-1 24297- 1 
25861 -24 25861 -24 

24686 2 24686 

8 

2 

6 

2 
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Table 1 1. Size 54 Actuator Spring Ranges 

3-1 0 
1 /2 1 2.7 

3-1 3 
ATE 

3-1 0 
3/4 1 9. 1  

3-1 3 
3-1 0 
4-1 5  
6-1 4  
7-1 5  
8-1 5 

9-1 5  
1 /2 1 2.7 

1 0- 1 6  

1 1 - 1 5  

1 2-1 6 

3-1 0  
ATR 

3-1 4  
4- 1 6  
5-1 5 
6-1 6 

7-1 3 

3/4 1 9. 1  
8-1 4  

9-1 7  

1 0- 1 4  

1 1 - 1 6 

0.21 -0.7 24906 
0.21 -0.9 24906 
0.21 -0.7 259 1 5  
0.21 -0.9 259 1 5  
0.21 -0 .7 24906 
0.3-1 .0 24906 

0.41 -0.97 259 1 5  
0.5- 1 .0 24906 
0.6- 1 .0 259 1 5  

0.62- 1 .0 2 1 8 1 9  

0.7- 1 . 1  25940 

0.76- 1 .0 24654 

0.83- 1 . 1  24654 

0.21 -0.7 259 1 5  
0.21 -0.97 24906 
0.28-1 . 1  24906 
0 .3-1 .0 259 1 5  
0.4 1 -1 . 1  259 1 5  

0.48-0.9 25940 

0.6-0.97 2 1 8 1 9  

0.62- 1 .2 2 1 8 1 9  

0.7-0.97 4 1 825 

0.76-1 . 1  24654 

Pneumatic Actuators 

4 259 1 3- 1  8 
6 259 1 3- 1  8 
4 259 1 3- 1  8 
6 259 13-1 8 
4 2591 3-1 8 
6 2591 3-1 8 
6 25932 8 
4 25932 8 
6 25932 8 

24783-1 2 
4 24900 2 

2591 3-1 6 
24783-1 2 

6 24900 2 
2591 3-1 6 
24783 2 

6 24900 2 
2591 3-1 6 
24783 2 

6 24900 2 
2591 3-1 6 

4 2591 3-1 8 
4 2591 3-1 8 
4 259 13-1 8 
6 2591 3-1 8 
6 2591 3-1 8 

24783-1 2 
4 24900 2 

2591 3-1 6 
24783-1  2 

3 24900 2 
2591 3-1 6 
24783-1 2 

4 24900 2 
2591 3-1 6 
24783 2 

6 24900 2 
2591 3-1 6 
24783 2 

6 24900 2 
259 1 3- 1  6 

1 3  
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1 4  

DWG M24600 R03 

Figure 12. Size 54 Actuator, Air-to-Retract (ATR) 
with Handwheel 

Figure 13. Size 54 Actuator, Air-to-Extend (ATE) 
with Handwhee/ 

Caution! 

Instruction 
ACT.1 :IM 

September 2002 

Do not continue to turn handwheel after the 
stem is fully extended (valve fully closed and 

plug seated) or fully retracted (valve fully 
open) to avoid damage to the handwheel 

assembly. 

Table 12. Size 54 Actuator ATR with Handwheel Parts 

r-:��, ��;�(:���E1�whlti�N;0��%fi li����r:.No2:-1 ,����'. 

26 

44 
49 
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 

Actuator Stem 24601 
Actuator Stem (for Fisher valves) 24601 -2 

Diaphragm Case (Upper) 24608 
Spacer 24726 

Nut 24602-1 
Clevis 24603-1 

Nut, Round Bronze 24604 
Washer 256 1 3  

Srcew,Set Socket 24606 
Washer, Flat 24620 

Screw, Socket Head 246 1 9  
Handwheel 24605 

Washer, Flat 25958 
Locking Knob 24607 

Caution! 
Do not continue to turn handwheel after the 

stem is fully extended (valve fully closed and 
plug seated) or fully retracted (valve fully 

open) to avoid damage to the handwheel 
assembly. 

2 

2 

Table 13. Size 54 Actuator ATE with Handwheel Parts 

44 Diaphragm Case (Upper) 24608 
49 Head Bolt 25987 
52 Handwheel 25977 
53 Roll Pin 25897 
55 Stem, Handwheel 25976-1 
58 Nut, Self-Locking 25924 
59 Adapter 25979 
60 O-ring 25926 
6 1  Lock-nut 25979 
63 Roll Pin 25931 
1 1 2 Washer 24725 
43 Diaphragm Case (Lower) 24294-3 1 
1 26 Hex Tap Bolt 24756-8 3 
1 27 Hex Jam Nut 42789 3 

) 
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Figure 14. Size 70 Actuator 
Table 14. Size 70 Actuator Parts 

1 7/54* Yoke w/guide bushing 
Yoke (For Fisher valves) 

1 9* 
Gasket (Standard) 
Gasket (Hi-Temp) 

22* Actuator Spring 
25 Shaft Collar 

Actuator Stem 
26 

Actuator Stem (For Fisher valves) 
39* Diaphragm 
40 Diaphragm Plate 
43 Diaphragm Case (Lower) 
44 Diaphragm Case (Upper) 
45 Cap Screw 
46 Nut 
49 Cap Screw 

50* O-Ring (Viton) 
51 Spacer 

56 
Travel  Indicator Scale ( 1 /2 in travel) 
Travel Indicator Scale( 3/4 in travel) 

57 Machine Screw 
62 Serial Plate 
64 Cap Screw 
92* Seal Washer 
1 1 2  Washer 
1 1 3  Vent Plug 
1 1 5  Stop Collar 
1 1 9  Drive Screw 
1 21 Set Screw 
122 Jam Nut 
1 25 Adjustment Screw Seat 

• Recommended Spares 

Pneumatic Actuators 

241 84- 10  1 241 84-1 
00919 1 -445-883 

1 
00919 1 -445-885 
See Spring Table -

24732-2 1 
24330 

1 
24330-1 
24360 1 
24350 1 
243 1 0  1 
2431 7  1 

See Spring Table --
25705M 8 
41 863 1 

971 886-009-697 1 
24724 1 

98367 4-001 -250 
1 

98367 4-003-250 
971 302-003-250 2 
983753-001 -600 1 
971 000-007-250 6 
009'1 91 -446-426 8 

20056-1 1 
241 47 1 

24297-1 1 
24686 2 
24332 1 
24334 1 
24331 1 

1 5  
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2-1 3  0 . 14-0.9 
3-9 0.21 -0.62 

24380 
. 3-14 0.21 -0.97 

4-1 5 0.28-1 .0 
5- 14  0.3-0.97 

24906 
6-1 5  0.4 1 -1 .0 
7-1 4 0.5-0.97 

1 /2 inch 
(1 2.7 mm) 8-1 5 0.6- 1 .0 259 1 5  

9-1 5  0.62- 1 .0 

1 0-15 0.7-1 .0 25940 

1 1 -1 5  0.76-1 .0 
24654 

1 2-1 6 0.83-1 . 1  

4-1 5  0.28-1 .0  24380 
3-9 0.21 -0.62 259 1 5  

4-1 3 0.28-0.9 
24906 

5-1 4 0.3-0.97 
6-1 4 0.41 -0.97 

259 1 5  
7-1 5 0.5-1 .0 

8-1 5 0.6-1 .0 2 1 8 1 9  
3/4 inch 

( 19 . 1  mhl) 
9-1 6 0.62-1 . 1  25940 

1 0- 15  0.7-1 .0 41 825 

1 1 - 17  0.76-1 .2 24654 

1 2-1 8 0.83-1 .24 24654 

8 
4 

8 

24335M 
6 

8 

6 
24335M 

6 
24336M 
24335M 
24336M 

8 
24335M 
24336M 

6 

4 
24335M 

6 

24335M 
4 

24336M 
24335M 

6 
24336M 
24335M 
24336M 
24335M 

8 
24336M 
24335M 
24336M 

1 6  

1 2  
4 
1 2  
4 
1 2  
4 

1 6  

1 2  
4 
1 2  
4 
1 2  
4 
1 2  
4 
1 2  
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Type 3660 and 3661 
Table 1. Specifications 

Available Configuration 
Type 3660: Single-acting pneumatic valve 
position er 
Type 3661 : Single-acting electro-pneumatic valve 
positioner 

I nput SignaI(1) 
Type 3660 
■ 0.2 to 1 .0 bar (3 to 1 5  psig) , 
■ 0.4 to 2.0 bar (6 to 30 psig) , or 
■ split range (see tables 2 and 3) 
Type 3661 : 
■ 4 to 20 mA de  constant current with 30 V de 
maximum compliance voltage. 
■ split range is also available, see tables 2 and 3 

Equivalent Circuit (Type 3661 ) · 
1 20 ohms shunted by three 5.6 V zener diodes 

Output Signai<1 ) 
Type: Pneumatic pressure as required by the 
actuator up to full supply pressure 
Action: 
■ Direct (increasing input signal pressure increases 
positioner output), 
■ Reverse (increasing input signal pressure 
decreases positioner output) 

Supply Pressure<1 ) 

Recommended: 1 0% above actuator requirements 
Maximum: 6.2 bar (90 psig) or pressure rating of 
actuator, whichever is lower 

Performance(1) 
Independent Linearity: ±1  % of output span 
Hysteresis: 0.5% of output span(4) 
Dead band: 0 . 1  % of input span 
Electromagnetic Interference (EMI) (Type 3661) 
When tested per SAMA Standard PMC 33. 1 - 1 978, 
change in steady-state deviation is less than ± 1 % in 
an electromagnetic field classified as 3-abc with a 
field strength of 30 V/m. Positioner is tested with 
cover on and with external wiring in rigid metal 
conduit 
These instruments have the CE mark in accordance 
with the Electromagnetic Compatibility (EMC) 
Directive. They meet tl'ie requirements of 
EN50081 -1 (emmissions for light industry) and 
EN50082-2 (immunity for industrial environment) . 

Positioner Adjustments 
Span: ■ Adjustable up to 20 mm (0.75 inch) stem 
travel, or ■ Adjustable from 20 mm (0.75 inch) to 
50 mm (2 inch) stem travel 
Zero: O to 1 00% 
Gain: 0.5 to 6% PB (proportional band)(5) 
Output Volume Damping: Loop dynamic response 
adjustment 

Del ivery CapacityC2) 
1 .4  Bar (20 Psig) Supply: 4.3 normal m3/hour 
(1 50 scfh) 
2.4 Bar (35 Psig) Supply: 6.6 normal m3/hour 
(230 scfh) 

Exhaust Capacity<2> 
1 .4  Bar (20 Psig) Supply: 4.8 normal m3/hour 
(1 70 scfh) 
2.4 Bar (35 Psig) Supply: 7.4 normal m3/hour  
(260 scfh) 

Steady-State Air Consumption(1) (2)(3) 
Type 3660: 0 . 1 6  normal m3/hour (6.0 scfh) at 1 .4 
bar (20 psig) supply pressure. 0.21 normal m3/hour 
(7.9 scfh) at 2.4 bar (35 ps�) supply pressure 
Type 3661 : 0 .24 normal m /hour (8.8 scfh) at 1 .4 
bar (20 psig) supply pressure. 0.33 normal m3/hour 
(1 2.3 scfh} at 2.4 bar (35 psig) supply pressure 

Operating lnfluences<1) 

Supply Pressure: 70 mbar (1 psig) change in 
supply pressure changes the actuator stem position 
less than 0. "16% (6) of travel 

Operative Temperature Llmlts<1) 
Type 3660 without Pressure Gauges: -40 to 
1 20°c (-40 to 250°F) 
Type 3660 with Pressure Gauges: -40 to 60°C 
(-40 to 1 40°F) 
Type 3661 without Pressure Gauges: -40 to 80°C 
(-40 to 1 80°F) 
Type 3661 with Pressure Gauges: -40 to 60°C 
(-40 to 1 40°F) 

Hazardous Area Classification 
Refer to Hazardous Area Classification bulletins for 
approvals 

- Continued -
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Type 3660 and 3661 
Table 1. Specifications (Continued) 

Housing Classification (Type 3661 )  
IP 5 4  per I EC 60529, N EMA 3 (FM) and Enclosure 
3 (CSA) : Mounting orientation requires vent location 
to be below horizontal. 

Mounting 
The positioner can be mounted in one of four 
different configurations. See figure 2 for mounting. 

Pressure Connections 
1 /4-inch N PT female 

Conduit Connection for Type 3661 
1 /2-inch NPT (M20 or PG1 3  adaptors, optional) 

1. This term is defined In ISA Standard S51 .1 . 

Maximum Valve Stem Travel 
Two ranges: 
■ 50 mm (2 i nch) to 20 mm (0.75 inch) minimum; 
■ 20 mm (0. 75 inch) adjustable to lesser travel with 
standard input signal 

Options 
Type 3660: 
■ Instrument and output pressure gauges, 
■ I ntegrally mounted bypass valve 
Type 3661 : Output pressure gauge 

Approximate Weight 
Type 3660: 1 .2 kg (2.6 pounds) 
Type 3661 : 1 .4 kg (3.0 pounds) 

Vent Connection 
1 /4-inch NPT female 

2. Normal m3/hr-normal cubic meters per hour (O'C and 1 .01325 bar absolute); Seth-standard cubic feet per hour (60'F and 14.7 psla). 
· 3. Air consumption at a gain setting of 1/2 tum. 

· 4. Hysteresis value at a gain setting of 1/2 turn. 
s. Adjusting the gain (PB) adjustment changes the nozzle flapper relationship. This nozzle flapper change affects the actuator/posltioner response time. 
6. Al supply pressure of 2.4 bar (35 psig). 

I ntroduction 

Scope of Manual 

This instruction manual includes installation, operation, 
calibration, maintenance, and parts ordering 
information for the Type 3660 and 3661 positioners. 
Refer to separate instruction manuals for information 
on the actuator and control valve. 

Only personnel qualified through training or experience 
should install , operate, or maintain the positioner. If 
there are any questions concerning the instructions in 
this manual, contact your Fisher sales office or sales 
representative before proceeding. 

Description 

The Type 3660 pneumatic and Type 3661 
electro-pneumatic, single-acting positioners are used 
with Fisher Controls Type 657, 667, 1 250, and 1 250R 
actuators. These positioners can also be mounted on 
Gulde 3024S and Baumann actuators. Figure 1 shows 
a Type 3660 positioner mounted on a Baumann 
actuator. 

The positioner mounts on the actuator and provides 
the desired plug position for a specific input signal. 
The Type 3660 positioner accepts a pneumatic signal 

and the Type 3661 accepts a 4 to 20 mil l iampere de 
input signal. 

Specifications 
Specifications for the Type 3660 and 3661 positioners 
are shown in table 1 .  

I nstallation 

Normally, a positioner is shipped with the actuator. If 
so, the factory mounts and calibrates the positioner 
and connects the positioner to actuator tubing. If the 
positioner is ordered separately from the actuator, 
perform the appropriate mounting procedure. Refer to 
the appropriate instruction manuals for actuator and 
valve installation procedures. 

� WARNING 

Avoid personal injury and property 
damage from sudden release of process 
pressure. Before mounting the 
positioner on a valve In service: 

• Disconnect any operating l ines 
providing air pressure, electric power, or 
a control signal to the actuator. Be sure 
the actuator cannot suddenly open or 
close the valve. 

3 
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Type 3660 and 3661 
Input Signal Positioner Output 

Direct 
0.2 to 1 .0 bar (3 to 15 psig) 
0.4 to 2.0 bar (6 to 30 psig) 
4 to 20 inA 

Reverse Up to 6.2 bar (90 psig) 
1 .0 to 0.2 bar (15 to 3 psig) 
2.0 to 0.4 bar (30 to 6 psig) 
20 to 4 mA 

For split range signal refer to tables 2 and 3 

NOTES: 

ACTUATOR :  AIR-TO-RETRACT 
POSITIONER ACTION: DIRECT 
(INCREASING INPUT SIGNAL INCREASES 
OUTPUT P RESSURE TO ACTUATOR) 

[D 

OUTPUT 

--�- INPUT SIGNAL 

ACTUATOR: AIR-TO-EXTEND 
POSrTIONER ACTION: REVERSE 
(INCREASING INPUT SIGNAL DECREASES 
OUTPUT PRESSURE TO ACTUATOR) 

FEEDBACK 
PLATE 

1---c--- AIR SUPPLY 

ACTUATOR: AIR-TO-RETRACT 
POSITION ER ACTION: REVERSE 
(INCREASING INPUT SIGNAL DECREASES 
OUTPUT PRESSURE TO ACTUATOR) 

OUTPUT 

1--◄--- AIR SUPPLY 

ACTUATOR: AIR-TO-EXTEND 
POSITIONER ACTION: DIRECT 
(INCREASING INPUT SIGNAL INCREASES 
OUTPUT PRESSURE TO ACTUATOR) 

IT) WHEN MOUNTING ON BAUMANN ACTUATORS, INSTALL FEEDBACK PLATE SO UP IS UP. INSTALL FEEDBACK LEVER ARM 
ASSEMBLY, PRELOADED, SO PILOT SHAFT IS ON TOP OF THE FEEDBACK PLATE. 
[I) WHEN MOUNTING ON BAUMANN ACTUATORS, INSTALL FEEDBACK PLATE SO LIP IS DOWN, INSTALL FEEDBACK LEVER ARM 
ASSEMBLY, PRELOADED, SO PILOT SHAFT IS UNDERNEATH THE FEEDBACK PLATE. 

1789106-B 
1789105-8 
3'80U>5-I! 
M03S-2fL Figure 2. Mounting Configurations 

• Use bypass valves or completely 
shut off the process to isolate the valve 
from process pressure. Relieve process 
pressure on both sides of the valve. 
Drain the process media from both sides 
of the valve. 

• Vent the power actuator loading 
pressure and relieve any actuator spring 
precompression. 

• Use lock-out procedures to be sure 
that the above measures stay in effect 
while you work on the equipment. 

} 
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• For 3661 positioners in intrinsically 
safe areas, current monitoring during 
operation must be with an approved 
meter for hazardous areas in order to 
avoid personal injury or property 
damage caused by an explosion or fire. 

Positioner Mounting 

Mounting on the Type 1250, 1250R, and 
3024S Actuators 

During the following mounting procedures, refer to 
figures 3, 24, and 25 for key number locations . Figure 
3 shows keys 61 through 78 and 1 01 through 1 04. 
Other key numbers are shown in either figure 24 for 
the Type 3660 positioner or figure 25 for the Type 
3661 positioner. Two mounting methods are available, 
center-bolt mounting and clamp mounting. 

1 .  Determine the positioner mounting configuration 
from figure 2. The actuator size, actuator travel, and 
positioner action must be known. If center-bolt 
mounting is desired, be certain the actuator is 
equipped with tapped holes in the posts . 
2. Thread the hex head screws witl1 washers (keys 69 
and 70) several turns into the stem connector. The 
feedback plate (key 68) is reversible and must be 
positioned so that the pilot shaft (key 1 9A) will operate 
correctly in the slot of the feedback plate. For actuator 
travels between 20 and 30 mm (0.787 and 1 . 1 8  
inches) (for 3024S actuators, travel ranges between 
1 6  and 32 mm), position the feedback plate so the 
long portion of its slot, when bolted to the stem 
connector, is closest to the positioner as shown in 
figure 4. For travels greater than 30 mm (1 . 1 8  inches) , 
reverse the position of the feedback plate as shown in 
figure 4. 

a. For size 30 and 34 actuators with all travels and 
for size 45 actuators with travel greater than 30 mm 
(1 . 1 8  inches) , position the feedback plate (key 68) 
between the stem connector and washers and 
tighten the hex head screws (key 69) . 

b. For size 45 actuators with travel between 20 and 
30 mm (0. 787 and 1 . 1 8  inches) {1 6 and 32 mm for 
3024S actuators) , attach the feedback adaptor (key 
1 03) to the feedback plate (key 68) using machine 
screws, lockwashers, and wedge nuts (keys 1 02, 
1 01 ,  and 1 04). The feedback plate and the wedge 
nuts must be assembled as shown in the lower 
right portion of figure 3. Use the mounting holes in 
the feedback adaptor and position it as indicated in 
figure 4. Then, position the feedback plate between 
the stem connector and washers and tighten the 
hex head screws (key 69) . 

Type 3660 and 3661 
3. Unscrew the two machine screws (key 24) , and 
remove the positioner cover (key 21 ) .  

Center-Bolt Mounting 

a. As shown in figure 5, a thin knockout section is 
cast across the mounting hole in the housing. 
Check to make certain this knockout section has 
been removed. If the knockout section has not 
been removed, use a punch to knock it out. 

b. Attach the positioner to the actuator using a 
sealing washer and hex head screw (keys 71 and 
72) . 

c. Install the feedback lever assembly and range 
spring. 

Clamp Mounting 

a. Install a hex nut (key 66) on one end of each of 
two studs (key 65) . Turn the nuts all the way to the 
end of the threads. 

b. Thread the end of each stud (key 65) , (the end 
with hex nut-key 66) , into the back of the 
positioner housing (key 1 )  as far as the studs will 
go. Tighten both nuts against the housing .  

c. Set the actuator at mid-travel us ing a manual 
loading regulator. 

d. With the finger end of the bracket (key 64) 
toward the positioner pressure connections as 
shown in figure 3,  place the bracket and washers 
(key 67) over the studs (key 65) . Thread the hex 
nuts (key 66) several turns onto the studs. 

Note 

Do not install the range spring in the 
following step. Feedback lever assembly 
(key 1 9) installation in the next step is 
only temporary to permit verifying 
alignment. 

e. Install the positioner on the actuator by placin g  
the bracket (key 64) around the appropriate 
actuator leg. Visually center the center line of the 
slot in the feedback plate (key 68) with the center 
l ine of the hole in the housing. Then , tighten the 
nuts (key 66) only tight enough to prevent the 
positioner from moving on the actuator leg. Locate 
the feedback lever assembly (key 1 9) so that it may 
be temporarily installed into the positioner housing 
(key 1) and the feedback plate (key 68) to verify 
alignment. Do not install the range spring at this 
time. Place the pilot shaft (key 1 9A) in the slot of 
the feedback plate, and, at the same time, insert 
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Type 3660 and 3661 

CLAMP MOUNT 
SECTION 

A-A 

NIPPLE MOUNTED 
FILTER REGULATOR 

WEDGE NUT 
(KEY 104) 

CENTER BOLT 
MOUNT 

FEEDBACK 
LEVER 
ASSEMBLY 

SIZE 45 WITH TRAVEL BETWEEN 
20 AND 30 mm (0.787 AND 1 .18 INCHES) 

Figure 3. Positioner Mounting on Type 1250, 1250R, and 3024S Actuators 
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PILOT SHAFT 

STEM CONNECTOR 

FEEDBACK 
PLATE 

FEEDBACK LEVER 
ASSEMBLY 

FOR SIZE 30 AND 34 ACTUATORS WITH TRAVEL 
BETWEEN 20 AND 30 mm (0.787 AND 1.18 INCHES) 

STEM CONNECTOR 

0 

FEEDBACK LEVER ASSEMBLY 

FOR SIZE 30,34 AND 45 ACTUATORS WITH 
TRAVEL GREATER THAN 30mm (1.18 INCHES) 

FEEDBACK 
PLATE 

ACTUATOR STEM STEM CONNECTOR 

FEEDBACK 
ADAPTOR 

USE THESE HOLES 
WHEN MOUNTING 
THE FEEDBACK 
ADAPTOR TO THE 
FEEDBACK PLATE 

0 

FOR SIZE 45 ACTUATORS WITH TRAVEL BETWEEN 
,,__,11, 20 AND 30 mm (0.787 AND 1.18 INCHES) 

Figure 4. Feedback Plate Orientation with Positioner 
Mounted on Type 1250, 1250R, and 30248 Actuators 

the feedback s haft in the hole of the positioner 
housing. Depress the feedback lever assembly 
i nward until it stops against the housing. Make 

- certain the slots in both the feedback lever 
assembly and the feedback plate are horizontal 
with each other and that the feedback lever 
assembly and the feedback plate are parallel with 
each other. If necessary, correct alignment by 
loosening the hex nuts (key 66) and moving the 
positioner on the actuator leg as required. 

Type 3660 and 366 1 

Figure 5. Actuator Center-Bolt Mounting 

f. Tighten the two hex nuts (key 66) to secure the 
positioner to the actuator leg. 

g. Install the feedback lever assembly and range 
spring. 

Mounting on Baumann Actuators 
During the following mounting procedures, refer to 
figures 2, 5,  6, 24, and 25. Key numbers are shown in 
either figure 24 for the Type 3660 positioner or figure 
25 for the Type 3661 positioner. 

1 .  Determine the positioner mounting configuration 
from figure 2. The actuator size, actuator travel, and 
positioner action must be known. 
2. Attach the feedback plate to the actuator stem 
connector by locating the feedback plate between the 
actuator stem and valve stem nuts (figu re 6) as 
follows: 

• If after the positioner is mounted the feedback 
lever assembly will be on the left side of the positioner, 
install the feedback plate so the lip is up .  

• If after the positioner is mounted the feedback 
lever assembly will be on the right side of the 
positioner, install the feedback plate so the l ip is down. 

3. Unscrew the two machine screws (key 24) , and 
remove the position er cover (key 2 1 ) .  
4 .  As shown i n  figure 5 ,  a thin knockout section is cast 
across the mounting hole in the housing . Check to 
make certain this knockout section has been removed. 
If the knockout section has not been removed, use a 
punch to knock it out. 
5. For air to extend actuators, the feedback lever 
assembly must be installed into the positoner and 
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Type 3660 and 3661 

ACTUATOR 
STEM

� 

VALVE

/ 

I 

STEM 

LOT SHAFT 

\ :
EEDBACK LEVER 

'

RM ASSEMBLY 

'\ QJ 

\_ FEEDBACK 
PLATE 

[I) IF AFTER MOUNTING POSITIONER, THE FEEDBACK LEVER ARM AS· 
SEMBLY WILL BE ON THE LEFT SIDE OF THE POSITIONER, INSTALL THE FEED
BACK PLATE SO THE LIP IS UP. INSTALL THE FEEDBACK LEVER ARM AS
SEMBLY, PRELOADED, SO THE PILOT SHAFT IS ABOVE THE PLATE. 
IF AFTER MOUNTING POSITIONER, THE FEEDBACK LEVER ARM ASSEMBLY 
WILL BE ON THE RIGHT SIDE OF THE POSITIONER, INSTALL THE FEEDBACK 
PLATE SO THE UP IS DOWN. INSTALL THE FEEDBACK LEVER ARM ASSEMBLY, 
PRELOADED, SO THE PILOT SHAFT IS BELOW THE PLATE. 
A72.2'3/lt 

Figure 6. Feedback Plate Installation for Baumann Actuators 

preloaded before attaching the positioner to the 
actuator. 
6. Attach the positioner to the actuator using a sealing 
washer and hex head screw (keys 71 and 72) . 
7. Install the feedback lever assembly and range 
spring. 

Mounting on the Type 657 and 667 
Actuators 
During the following mounting procedures, refer to 
figures 7, 24, and 25 for key number locations. Figure 
?. shows keys 61 through 63, 69 and 70, 73 through 
78, and 82 through 93. Other key numbers are shown 
in either figure 24 for the Type 3660 positioner or 
figure 25 for the Type 3661 positioner. 

1 .  Determine the positioner mounting configuration 
from figure 2. The actuator size, actuator travel, and 
positioner action must be known. 

Note 

The actuator bench set spring load must 
be released before removing the stem 
connector cap screws. Refer to the 
appropriate actuator instruction man ual 
for this procedure. After installing the 
positioner and mounting hardware, reset 
the actuator bench set. 

2. Attach the connector bracket (key 87) to the 
actuator stem connector using washers and cap 

8 

screws (keys 70 and 69) , but do not tighten the 
screws. Refer to figures 7 and 8 for the proper 
orientation of the connector bracket with respect to the 
actuator stem connector. The face of the stem 
connector should be perpendicular to the legs of the 
actuator yoke. 
3.  Refer to figure 8 for the feedback arm (key 88) 
location with respect to the connector bracket (key 87) . 
Position the feedback arm so that the pilot shaft (key 
1 9A) will operate correctly in the slot of the feedback 
arm. For actuator travels between 1 9  and 30 mm (0. 75 
and 1 . 1 8  inches) , position the feedback arm so that 
the long portion of the feedback arm slot, when 
fastened to the connector bracket, is closest to the 
positioner (see figure 8) . For travels greater than 30 
mm (1 . 1 8  inches) reverse the feedback arm so the slot 
in the feedback arm is opposite the positioner (see 
figure 8) . 
4. Attach the feedback arm (key 88) to the connector 
bracket (key 87) using machine screws, washers and 
hex nuts (keys 9 1 , 92 and 93) , but do not tighten the 
hex nuts. 
5. Unscrew the two machine screws (key 24) , and 
remove the positioner cover (key 21 ) .  
6 .  As shown in figure 5 ,  a thin knockout section is cast 
across the mounting hole in the housing .  Check to 
make certain that this knockout section has been 
removed. I f  the knockout section has not been 
removed, use a punch to knock it out. 
7. Set the actuator at mid.-travel using a manual 
loading regulator. 
8. Install the stud clamp (key 83) in the mounting 
bracket (key 82) . Place the mounting bracket against 
the outside of the actuator leg. Attach the two U-bolts 
(key 84) and the mounting bracket to the actuator leg 
using washers and hex n uts (key 85 and 86) , but do 
not tighten the nuts. Depending on the positioner 
action,  it may be necessary to straddle the travel 
indicator scale located on the inside of the actuator 
leg. 

Note 

Do not install the range spring in the 
following step. Feedback lever assembly 
(key 1 9) installation  in the next step Is 
only temporary to permit verifying 
alignment. 

9. Attach the positioner to the stud clamp (key 83) 
using the sealing washer and hex nut (keys 89 and 
90) , but do not tighten the nut. Visually center the 
center line of the slot in the feedback arm (key 88) with 
the center line of the hole in the housing .  Then, tighten 
the nuts (keys 90 and 86) only tight enough to prevent 
the positioner and mounting bracket from moving on 
the actuator leg. Locate the feedback lever assembly 
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Type 3660 and 3661 
POBmONER 
ACTUATOR LEO 

PILOT SHAFT FEEDBACK LEVER 
ASSEMBLY 

SIZES 30 THROUGH 40 ACTUATORS WITH 
TRAVEL UP TO 30 mm (1.18 INHES) 

POSmONER 
ACTUATOR LECI 

FEEDBACK LEVER ASSEMBLY 

B225e-1 /L 

SIZES 30 THROUGH 40 ACTUATORS WITH 
TRAVEL GREATER THAN 30 mm (1.18 INCHES) 

VIEW A 

PILOT SHAFT 

POSmONER 
ACTUATOR LEO 

FEEDBACK LEVEii 
ASSEMBLY 

SIZES 45 THROUGH 60 ACTUATORS WITH 
TRAVL UP TO 30 mm (1.18 INCHES) 

FEEDBACK LEVER A88EMBLY 

STEM CONNECTOR 
ACTUATOR STEM 

F!EDBACK ARM 
SIZES 45 THROUGH 60 ACTUATORS wrrH 

TRAVEL GREATER THAN 30 mm (1.18 INCHES) 

Figure 8. Feedback Arm Orientation with Positioner Mounted on 
Type 657 and 667 Actuators 

(key 1 9) so it may be temporarily installed into the 
positioner housing (key 1 )  and the feedback arm (key 
88) to verify alignment. Do not install the range spring 
at this time. Place the pilot shaft (key 1 9A) in the s lot 
of.the feedback arm, and, at the same time, insert the 
feedback shaft in the hole of the positioner housing .  
Depress the feedback lever assembly inward until it 
stops against the housing. Make certain the slots in 
both the feedback lever assembly and feedback a:rm 
are horizontal and that the feedback lever assembly 
and the feedback arm are parallel with each other. If 
necessary, correct alignment by loosening the hex 
nuts (keys 86 and 90) and either moving the stud 
clamp in the mounting bracket or moving the mounting 
bracket on the actuator leg. 

1 0. Tighten the nuts that were not tightened in the 
previous steps. 

1 0  

a .  Tighten the hex nut (key 90) to secure the 
positioner to the stud clamp (key 83) . 

b. Tighten the four hex nuts (key 86) to secure the 
mounting bracket (key 82) to the actuator leg. 

c. Tighten the machine  screws and hex nuts (key 
91 and 93) to secure the feedback arm (key 88) to 
the connector bracket (key 87) . 

d. Tighten the hex head screws (key 69) to secure 
the connector bracket (key 87) to the actuator stem 
connector. 

1 1 .  Install the feedback lever assembly and range 
spring. 

Feedback Lever Assembly and Range 
Spring Installation 
Key numbers are shown in  either figure 24 for the 
Type 3660 positioner or figure 25 for the Type 3661 
positioner. Key numbers for the feedback lever 
assembly are shown in figure 26. 

CAUTION 

The range spring {key 30) and feedback 
lever assembly (key 1 9) must be 
installed together. Instal ling the range 
spring after the feedback lever assembly 

) 
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RETAINING SCREW 
(KEY 19P) 

W73o1/IL 

Figure 9. Installing the Feedback Lever Assembly 
(Key19) on the Positioner 

is installed may result in damage to the 
lever assembly (key 1 7) flexures. 

1 .  Refer to figure 9. Loosen the retaining screw 
(key 1 9P) located in the positioner housing until it i s  
fully retracted into the housing. 

2. On the feedback lever assembly (key 1 9) ,  loosen 
the zero adjustment screw (key 1 9S) until it is fully 
retracted into the clinch nut. 

3 .  On the feedback lever assembly, loosen the hex 
nut (key 1 9D) so the pilot shaft (key 1 9A) moves freely 
in the slot. 

CAUTION 

In the next step, be sure the feedback 
spring (key 1 9N) hooks on the spring pin 
(key 19R) opposite the zero adjustment 
screw. If the feedback spring does not 
hook on the spring pin correctly, the 
feedback spring may be damaged during 
feedback lever assembly (key 1 9) 
installation. 

4. Refer to figure 1 0. Verify that the feedback spring  in 
the feedback lever assembly bushing is hooked on the 
end of the spring pin opposite the zero adjustment 
screw. 

Note 
When install ing the feedback lever 
assembly bushing, be sure the 
anti-rotating slot aligns with the 
retaining screw (key 1 9P). 

Type 3660 and 3661 
SPRING PIN

� 
✓ FEEDBACK SPRING MUST 

HOOK AROUND SPRING PIN 
� END OPPOSITE THE ZERO 

ADJUSTMENT SCREW 

ZERO 
ADJUSTMENT 

COVER 

Figure 1 o. Positioning Feedback Spring 

5. Position the feedback lever assembly (key 1 9) so 
that the pilot shaft (key 1 9A) will rest on the feedback 
plate or slide into the slot of the feedback arm (key 88) 
after installation. 

6. Be sure the anti-rotating slot aligns with the 
retaining screw (key 1 9P) , then install the feedback 
lever assembly bushing partially into the positioner. 
Slight tension on the feedback spring (key 1 9N) may 
be required to get the anti-rotating slot to align with the 
retaining screw. 

Note 
The reason for partially sliding the 
feedback lever assembly (key 1 9) into 
the housing is to permit install ing the 
range spring (key 30) without damaging 
the lever assembly (key 1 7) flexures. 
Instal l ing the range spring after the 
feedback lever assembly is completely 
installed may damage the lever 
assembly flexures. 

7. Tighten the retaining screw (key 1 9P) until the 
screw engages the anti-rotating slot so that the 
bushing does not rotate, but leave the screw loose 
enough so that the bushing can slide freely into the 
housing. 

8. Refer to figures 1 1  and 1 2. Select the appropriate 
range spring (key 30) from tables 2 and 3. Place the 
range spring in the positioner so that one end of the 
spring is fully in the lever assembly slot. Next, rotate 
the feedback lever assembly so that: 

• the other end of the range spring aligns with the 
slot in the feedback shaft, and 

1 1  



Type 3660 and 366 1 

Figure 1 1. Range Spring Installation 
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Figure 12. Range Spring Alignment 

• the pilot shaft (key 1 9A) is either above or below 
the actuator feedback plate or engages the slot in the 
feedback arm (key 88) . 

Note 

The feedback lever assembly bushing 
will no longer slide freely in the housing 
after it Is placed in the normal operating 
position due to the side loading of the 
retaining screw (key 1 9P) on the 
anti-rotating slot. 

9. Center the range spring (key 30) in the lever 
assembly (key 1 7) and feedback shaft slots; then push 
the feedback lever assembly bushing into the housing 
far enough so that the spring is retained without 
holding it. 

1 2  
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Figure 13. Pressing the Feedback Lever Assembly Busning 
into the Positioner 

CAUTION 

Installation of the feedback lever 
assembly (key 1 9) prior to Installation of 
the range spring (key 30) may result in 
damage to the lever assembly (key 1 7) 
flexures. The range spring must be in 
place before pushing the feedback lever 
assembly bushing fully into the 
positioner housing. 

1 0. Ensure the range spring (key 30) is properly 
aligned as shown in figure 1 2, then, as shown in 
figure 13 ,  place hands on both sides of the positioner 
and press firmly until the feedback lever assembly 
bushing shoulder is against the positioner housing 
(figure 1 4) .  

1 1 .  While holding the feedback lever assembly 
bushing securely against the housing, tighten the 
retaining screw (key 1 9P) . The feedback lever 
assembly bushing should be tight against the 
positioner housing as shown in figure 1 4. 

1 2. Move the pilot shaft (key 1 9A) to the approximate 
span position shown in table 3 

Note 
To ensure proper positioner 
performance, make certain, after 
alignment and all tightening is 
completed, that there is clearance 
between the face of the pilot shaft and 
the feedback arm. 

1 3 .  Install the feedback lever assembly cover 
(key 1 9T) with cover screw (key 1 9U) . 

) 
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Figure 14. Feedback Lever Assembly in Operating Position 

1 4. Verify the positioner action. Note the letters D and 
R on the flapper (key 1 0) .  If the letter D is nearest the 
adjustment screw (key 1 8) ,  the positioner is set for 
direct action. To change the positioner action, refer to 
the Changing Positioner Action procedure in the 
"Maintenance" section. If the action is changed, 
complete the "Calibration" section before putting the 
unit into operation .  
1 5. Install the positioner cover (key 21 ) and secure 
with the two machine screws (key 24) . Make certain 
the Fisher logo reads correctly and the vent is pointing 
downward. Continue with the "Pressure Connections" 
section. 

. Pressure Connections 
Installing a Type 3660 or 3661 positioner requires 
tubing and pressure fittings. The fittings, tubing, and 
mounting parts required depend on the type number 
and optional equipment, such as filter/regulator and 
bypass valve. See figure 1 5  for the location of the 
positioner pressure connections. 

� WARNING 

The positloner is capable of providing 
full supply pressure to connected 
equipment. To avoid personal injury and 
equipment damage, make sure the 
supply pressure never exceeds the 
maximum safe working pressure of any 
connected equipment. 

Type 3660 and 366 1 

Supply Connection 

ll wARNING 

Personal injury or property damage may 
occur from an uncontrolled process if 
the supply medium is not clean, dry, 
oil-free, or noncorrosive gas. Industry 
instrument air quality standards 
describe acceptable dirt, oil, and 
moisture content. Due to the variabil ity 
In nature of the problems these 
influences can have on pneumatic 
equipment, Fisher Controls has no 
technical basis to recommend the level 
of filtration equipment required to 
prevent performance degradation of 
pneumatic equ ipment. A filter or filter 
regulator capable of removing particles 
40 microns in d iameter should suffice 
for most applications. Use of suitable 
filtration equipment and the 
establishment of a maintenance cycle to 
monitor its operation is recommended. 

Connect a clean, dry air source to the supply 
connection of the positioner. Use 3/8-inch tubing or 
1 /4-inch pipe for the supply l ine. A supply air filter or a 
fi lter regulator capable of removing particles 40 
microns in diameter is recommended. The supply 
pressure should not exceed the following l imits: 

1 .  For the positioner, do not exceed the maximum 
pressure rating of 6.2 bar (90 psig) . 

2. For actuator pressure, refer to the appropriate 
actuator instruction manual for maximum allowable 
pressures. 

3. For the valve body assembly, do not exceed the 
maximum al lowable thrust of the specific valve. 

Output Connection 

Connect the OUTPUT connection to the actuator 
diaphragm casing connection. Use 3/8-inch, 1 /4-inch, 
or 6 mm tubing, or 1 /4-inch pipe between the actuator 
and the positioner. 
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Type 3660 and 3661 
ACTUATOR CENTERLINE TO POSITIONER 

Type 

657/667 

1 250 

3024S 

Baumann 

V ACTUATOR POST 

34_32 
CEN1;°��:

�

E 

(1.35) (7 .53) E;;'.:.,+--:: .. �:: .. 

34.32 
(1 .35) 

I ,,,,- ACTUATOR POST 

�422 
CENTERLINE ----�;:.:;,a 

49.2 ,__ ____ 93 
(1 .94) (3.66) 

I Vatn Potltlonor ........ 

Dim X 
Size mm 
30 92.2 
34 95.3 
40 1 04.9 

45/46 1 08.0 
50/60 1 28.5 

30 86.0 
34 86.0 
45 1 1 0.0 

1 .21  83.5 
1 .3 1  87.5 
1 .41  87.5 
1 6in2 53.8 
32in2 71 .4 
54in2 71 .4 
70in2 71 .4 

Inch 
3.63 
3.75 
4 . 13 
4.25 
5.06 
3.39 
3.39 
4.33 
3.29 
3.44 
3.44 
2. 1 2  
2.81 
2.81 
2.81 

67·5 ,----+---DIM X 
(2.66) 

27.5 
(1 .08) 

1/4-INCH NPT 
SUPPLY 
CONNECTION 

I 
1/4-INCH NPTI INSTRUMENT 
CONNECTION 

Figure 15. Typical Mounting Dimensions and Connections 
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Type 3660 and 3661 

BODY PROTECTOR 

BODY 

PIPE BUSHING 

GAU

::n 

ru 
1 INCH LONO PIPE NIPPLE 

PROVIDED WHEN 
GAUGE IS SPECIFIED 

NOTE! 
[I) PIPE TEE, NIPPLE, BUSHING, BODY AND PROTECTOR NOT 
REQUIRED FOR TYPE 3661 POSITTONER 

Figure 16. FlowScanner "" Valve Diagnostic System Connections 

Instrument Connection 

Connect the control device output to the positioner 
INSTRUMENT connection. Use 3/8-inch tubing to 
1 /4-inch pipe. 

The Type 3661 electro-pneumatic positioner requires a 
4 to 20 milliampere de current input signal from the 
control device. For connections to the Type 3661 , refer 
to the "Electrical Connections for Type 3661 
Positioners" section .  

Diagnostic Connections 

To support diagnostic testing of 
valve/actuator/positioner packages, special connectors 
and hardware are available. Typical connector 
installations are shown in figure 1 6. The hardware 
used includes 1/4-inch NPT pipe nipples and pipe tees 
with 1/8-inch NPT pipe bushings for the connectors. 
The connectors consist of 1 /8-inch NPT bodies and 
body protectors. If the diagnostic connectors are 
ordered for a positioner with gauges, 1 /8-inch stems 
are also included. 

Install the connectors and hardware between the Type 
3660 or Type 3661 positioner and the actuator. 

Vent Connection 
The Type 3660 and 3661 positioners are equipped 
with a 1 /4-inch NPT vent connection i n  the cover. 

� WARNING 

If a flammable, toxic, corrosive, or 
reactive gas is to be used as the supply 
pressure medium, personal injury or 
property damage could result from fire 
or explosion of accumulated gas or from 
contact with toxic, corrosive, or reactive 
gas. The positioner/actuator assembly 
does not form a gas-tight seal, and when 
the assembly is enclosed, a remote vent 
line, adequate ventilation, and necessary 
safety measures should be used. A 
remote vent pipe alone cannot be relied 
upon to remove all hazardous gas. Vent 
line piping should comply with local and 
regional codes and should be as short 
as possible with adequate inside 
diameter and few bends to reduce case 
pressure buildup. 

Electrical Connections for Type 3661 
Positioners 1 .  Before assembling the pipe nipple, pipe tee, pipe 

bushings, actuato r  piping, and connector body, apply 
sealant to all threads. Sealant is provided with the 
diagnostic connectors and hardware. 
2. Turn the pipe tee to position the connector body 
and body protector for easy access when doing the 
diagnostic testing. 

Refer to figures 1 7  and 1 8  when making electrical 
connections. Use the 1 /2-inch NPT (or M20 thread) 
conduit connection for installation of field wiring. Run 
the input wires through the conduit, and connect the 
positive wire from the control device to the positioner + 
terminal and the negative wire from the control device 
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Type 3660 and 3661 
4 - 20 mA - - � 

21B233.S-O 
A80f2ftl 

CONTROL 

Figure 17. Equivalent Circuit 

TERMINAL 
BLOCK 

FIELD WIRING 
DEVICE + 1-----------tc---1 

60 Ohms 

60 Ohms 

1--=-l- \ ,._+ ------- 0 IT> 

EARTH 
GROUND 

NOTE: 
(I) FOR TROUBLESHOOTING OR MONITORING OPERATION, 
AN INDICATING DEVICE CAN BE A VOLTMETER ACROSS 
A 250 OHM RESISTOR OR A CURRENT METER. 

Figure 18. Typical Field-Wiring Diagram 

to the positioner - terminal. Do not over tighten the 
terminal screws. The maximum torque is 
0 .45 N•m (4 lbf•in . ) .  

Calibration 

The following calibration procedures are for the 
adjustment of the pneumatic positioner. For the Type 
3661 positioner, there are no adjustments within the 
converter portion of the positioner. All adjustments are 
accomplished within the pneumatic portion of the 
position er. 

1 6  

m wARNING 

Avoid personal Injury or equipment 
damage from sudden release of process 
fluid. Before calibration: 

• Isolate the valve from the process, 
and 

• Release process pressure. 

Refer to figure 24 (Type 3660) or figure 25 (Type 
3661)  for key number locations unless otherwise 
indicated. Adjustment locations are shown in figure 1 9. 

1 .  If mounting a new positioner on an actuator or if the 
positioner action has not been changed , do not 
perform steps 2 through 7.  

2. If the positioner action has been changed or i f  the 
positioner has had maintenance performed on it, 
complete steps 3 through 1 7. 

3. If the cover (key 2 1 )  has not been removed, 
unscrew the two machine screws (key 24) , and 
remove the cover. 

4. Release all pressure from the positioner. 
Disconnect the positioner output tubing to the actuator. 
If the positioner is equipped with an output gauge, plug 
the positioner output connection. If the positioner is not 
equipped with an output gauge, provide a gauge to 
monitor positioner output and connect it to the 
positioner output connection. 

5. Set the supply pressure to the required setting. Set 
the gain(1 ) (proportional band) adjustment screw at a 
nominal value by turning it clockwise until it stops, and 
then turning it counterclockwise 1 turn. 

Note 

To improve holding of the calibration 
tool as used in step 6, the actuator may 
be used to create the load (manual 
pressure) by winding up the positioner 
range spring. The direction of windup, 
looking at the spring from outside the 
housing, must be clockwise. This 
windup will create a torsional force over 
the input diaphragm through the lever 
assembly. The spring is automatically 
wound up in two of the 
positioner/actuator mounting positions 
when the loading pressure Is removed. 
These are left-hand mounting on a 
spring-to-close actuator and right-hand 
mounting on a spring-to-open actuator 
(refer to figure 2). In the other two 
mounting positions, the actuator must 
be pressurized to 1 00 percent input to 
create the spring holding force. 

1. AdjusVng the gain (PB) adjustment changes the nozzle flapper relationship. This 
nozzle flapper change affects the actuator/posltloner response time. 
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REFER TO INSTRUCTION MANUAL FOR 
POSITIONER ADJUSTMENT PROCEDURES CALIBRATION 

TOOL 
CALIBRATION 
WERKZEUG 

DUTIL DE REGLAGE 

ZERO 
NULLPUNKT 

CD n. 
II 

..- I X  

INCREASE 
TRAVEL 

TRAVEL 
HUB 
COURSE 

SUPPLY-- «-
ALIM. �

"<' 

ZUL. 

1 
TURNS 
UMDREHUNGEN 

2 

X=X% GAIN TOUR 
2'!!000&-8 / 00C  YERST'A'RKUNG 

Figure 19. Adjustment Locations (Equivalents of Pressures _Shown in This Drawing 
are:6 bar = 86 psig, 4 bar = 58 psig, and 1.4 bar = 20 psig) 

6. Remove the calibration tool (key 6) from the cover. 
Place the calibration tool between the lever assembly 
(key 1 7) and the i nput diaphragm assembly (key 28) . 
When making the following adjustment, apply manual 
pressure to the lever assembly over the input 
diaphragm assembly to hold the calibration tool in 
place. Loosen the lock nut (key 57) , and turn the 
adjusting screw (key 1 8) until the output is 50% ± 1 0% 
of supply pressure. For example, if supply pressure is 
2.4 bar, set the output to 1 .2 bar ± 0.24 bar. 
7. Lock the adjusting screw (key 1 8) with the lock nut 
(key 57) . After the adjustment is complete, remove the 
calibration tool and replace it in the positioner cover. 
8. Release all pressure from the positioner. Remove 
the plug or the gauge that was installed in step 4, and 
reconnect the output tubing to the actuator. 
9. Turn on supply pressure. Set the input signal to the 
minimum value. 
1 O. Remove the cover (key 1 9T) from the feedback 
lever assembly (key 1 9) .  
1 1 .  Set the travel (span) adjustment to the desired 
actuator travel by loosening the hex nut (key 1 9D) and 
sliding the pilot shaft (key 1 9A) to the desired setting 
on the feedback lever assembly (key 1 9) .  The travel 
settings are marked in millimeters on the feedback 
lever assembly. 

1 2. Set the gain (PB) adjustment and/or the output 
volume damping adjustment to a setting that provides 
the best actuator/positioner response. Observe the 
gain dependency on the air supply pressure as shown 
in the graph of figure 1 9. The gain adjustment 
restrictor for air delivery should be fully open for large 
size actuators and adjusted to a mid-value for smaller 
size actuators with 225 cm2 (35 square inches) or less 
diaphragm area. Start by setting the gain adjustment 
at approximately one turn open, and, if the output 
volume damping adjustment is used, turn it clockwise 
to decrease the air delivery. 

1 3. Adjust the valve stem position by rotating the zero 
adjustment screw (key 1 9S) . 

1 4. Set the input signal to the maximum value. 

1 5. Readjust the travel (span) adjustment to achieve 
correct actuator travel. 

Note 

When a travel (span) adjustment is 
made, there wil l be a zero shift. 

1 6. Repeat steps 1 1  through 1 5  as necessary to 
achieve correct actuator travel. 

1 7  



Type 3660 and 366 1 

Table 2. Range Spring Selection tor Fisher Actuators 
TYPE 3660 3660 3661 

0.2 to 1 .0 bar 0.4 to 2.0 bar VALVE STEM TRAVEL 
RANGE SPRING WHEN USING 

Split 
(3 to 15 psig) (6 to 30 pslg) 4 to 30 mAdc TYPES 3660 AND 3661 PART NUMBER 
Input Signal Input Signal Input Signal (KEY 30) 

Bar Pslg Bar Psig mm Inches 
One Way 1 : 1 0.2 to 1 .0 3 to 15  0 .4  to  2.0 6 to 30 4 to 20 20 to 50 0.787 to 1 .969 1 1  B3880 X01 2  

Two Way 2:1 0.2 to 0.6 3 t0 9 0.4 to 1 .2 6 to 1 8  4 to 1 2  20 to 50 0.787 to 1 . 969 1 1  B3881 X01 2  0.6 to 1 .0 9 to 1 5  1 . 2 to 2.0 1 8 to 30 12 to 20 

Three Way 0.2 to 0.5 3 to 7 0.4 to 1 .0 6 to 1 4  4 to 9.33 
.0.5 to.a.a 7 to 1 1  1 .0 to 1 .5 1 4  to 22 9.33 to 1 4.66 15 to 33.3 0.591 to 1 .31 1 1 1  B3881 X01 2  3 : 1  0.8 to  1 .0 1 1  to 1 5  1 .5 to 2.0 22 to 30 1 4.66 to 20 

· Table 3. Range Spring Selection for Baumann Actuators 
TYPE 3660 3661 VALVE STEM TRAVEL 

0.2 to 1 .0 bar 0.4 to 2.0 bar 4 to 20 mA de 1 2.7 to 1 9.1 mm 1 9.1 to 50 mm (3 to 15 Psig) (6 to 30 Pslg) 
Input Slgnal Input Signal Input Signal (1 /2 to 3/4 inch) (3/4 to 2 inch) 

Split Range Span Range Span Range Spring Approximate Range S pring Approximate 
Range Span Pilot Shaft Pilot Shaft Bar Bar Bar Bar mA mA Part Number SettlngC1l Part Number SettlngC1l (Pslg) (Psi) (Psig) (Psi) (key 30) mm (Inch) (key 30) mm (Inch) 

One Way 0.2 to 1 .0 0.8 0.4 to 2.0 1 .6 4 to 20 1 6  1 7B0662X01 2  89 (3.50) 1 7B0662X01 2 1 29 (5.09) 1 : 1  (3 to 1 5) ( 12) (6 to 30) (24) 
0.2 to 0.6 0 .5 to 1 .2 

Two Way (3 to 9) 0.4 (6 to 1 8) 0.8 4 to 1 2  8 1 1  B3880X01 2  9 2  (3.63) 1 1  B3881 X01 2 92 (3.63) 2:1 0.6 to 1 .0 (6) 1 .2 to 2.0 ( 12) 1 2  to 20 
(9 to 1 5) ( 18  to 30) 

0.2 to 0.5 0 .5 to 1 .0 
(3 to 7) (6 to 1 4) 4 10 9.33 Three Way 0.5 to 0 .8  0.3 1 .0 to 1 .5 0.6 9.33 to 1 4.66 5.33 1 1 B3881 X01 2  70 (2.75) 1 1  B3881 X01 2 137 (5.38) 3 : 1  (7  to  1 1 ) (4) ( 14  to 22) (8) 

0.8 to 1 .0 1 .5 to 2.0 1 4.66 to 20 
(1 1 to 1 5) 
0.2 to 0.4 
(3 to 6) 

0.4 to 0 .5 
Four Way (6 to 9) 0.2 

(22 to 30) 
0.5 to 0.8 
(6 to 1 2) 
0.8 to 1 .2 
(1 2 to 1 8) 

4 to a 
0.4 8 to 1 2  

4:1  0.5 to 0.8  (3) 1 .2 to 1 .6 (6) 1 2  to 1 6  
(9 10 1 2) ( 18  to 24) 1 6  to 20 
0.8 to 1 .0 1 .6 to 2.0 
(12 to 1 5) (24 to 30) 

1. Pilot shaft setting Is the A dimension In figure 20. 

1 7. Install the cover (key 1 9T) on the feedback lever 
assembly (key 1 9) with cover screw (key 1 9U) . 
1 8. I nstall the positioner cover (key 2 1 )  and secure 
with the machine screws (key 24) . Make sure the 
Fisher logo reads correctly and the vent is pointing 
downward. 

Spl it-Range Operation 
Type 3660 and 3661 positioners can be used for 
split-range operation with the instrument input signal 
from a single control ler or another instrument split 
between two or three control valves. Tables 2 and 3 
show some typical split ranges for the positioners. To 
change from a full range to a split range, change the 
range spring (key 30, figure 24 or 25) to the 
appropriate spring shown in the tables. Complete the 
Changing Range Spring portion of the Maintenance 

1 8  

4 1 1  B3881X01 2 95 (3.75) - - - - - -

section . Refer to tables 2 and 3 for valve stem travel 
available with split range operation. 

Type 3660 Bypass Operation 

Type 3660 positioners may be supplied with a bypass 
assembly. 

CAUTION 

Do not use bypass operation when the 
positioner is reverse acting or i s  in 
split-range operation. In these cases, 
bypassing the positioner, sends the 
input signal d irectly to the actuator. 
Such a change will affect the desired 
operation and possibly upset the 
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Figure 20. Pilot Shaft Setting 

system. Use bypass operation only 
when the Instrument signal range is the 
same as the posltioner output range 
required for normal actuator operation. 

Labels on the bypass body assembly (key 41 , figure 
23) , and a pointer on the bypass lever (key 42 in figure 
23) indicate if the input signal from the instrument goes · 
to the positioner or directly to the control valve 
actuator. 

With the pointer of the bypass lever over the word 
POSITIONER, the instrument pressure goes to the 
positioner and the output pressure of the positioner 
goes to the actuator. 

With the pointer of the bypass lever over the word 
BYPASS, the instrument pressure goes directly to the 
actuator. 

Note 

A difference between the input signal 
pressure and the positioner output 
pressure could cause a transient bump 
in the controlled system when the 
bypass lever is moved to BYPASS. 

With a reverse-acting or split-range positioner, the 
bypass lever may be secured in the POSITIONER 
position so that bypass cannot be used. To lock the 
bypass lever in the POSITIONER position,  shut off the 
instrument and supply pressure to the positioner. 
Then, move the bypass lever (key 42 in figure 23) so 
the pointer is over the word POSITIONER. Align the 
hole in the pointer with the hole in the body assembly 
and thread the plastic wire tie (key 79 in figure 23) 
through both holes to secure the bypass lever. 

Type 3660 and 3661 

Principle of Operation 
Refer to figure 21 for the operational schematic. 

The instrument pressure acts on the input module, 
which controls the flapper-nozzle system of the relay. 
Supply pressure is applied to the relay, and the output 
pressure of the relay is supplied to the control valve 
actuator. 

For a direct-acting positioner, increases in instrument 
pressure cause the input module to pivot the beam. 
The beam pivots the flapper and restricts the nozzle. 
The nozzle pressure increases and causes the relay 
assembly to increase output pressure to the actuator. 
With a direct-acting actuator, this increased pressure 
moves the actuator stem downward. Stem movement 
is fed back to the beam by means of a feedback lever 
and range spring, which causes the fla pper to pivot 
slightly away from the nozzle to prevent any further 
increases in relay output pressure. The positioner is 
once again in equilibrium but at a higher instrument 
pressure, a slightly different flapper position, and a 
new actuator stem position. 

A decrease in instrument pressure decreases nozzle 
pressure, which allows the relay to bleed off actuator 
loading pressure. 

Operation of a reverse-acting positioner is similar 
except that the position of the flapper is reversed from 
that shown in figure 21 . The reversed position uses the 
alternate flapper pivot point so that increases in 
instrument pressure rotate the flapper away from the 
nozzle to reduce nozzle pressure. 

With a Type 3661 electro-pneumatic positioner, the 
electro-pneumatic (1/P) converter provides a 0.2 to 1 .0 
bar (3 to 1 5  psig) output pressure proportional to the 4 
to 20 milliampere input signal. The 0.2 to 1 .0 bar (3 to 
1 5  psig) output pressure becomes the input signal 
pressure to the input module. 

Maintenance 
Positioner parts are subject to normal wear and must 
be inspected and replaced as necessary. The 
frequency of inspection and replacement depends 
upon the severity of service conditions. The following 
procedure describes disassembly and reassembly of 
the positioner. When inspection or repairs are 
required, disassemble only those parts necessary to 
accomplish the job. When reassembly is complete, 
make adjustments as described in the Calibration 
section . 

Due to the care Fisher Controls takes in  meeting all 
manufacturing requirements (heat treating, 
dimensional tolerances, etc.), use only replacement 
parts manufactured by Fisher. 

1 9  
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· � WARNING 

Avoid personal injury or equipment 
damage from sudden release of process 
fluid. Before disassembly: 

• Isolate the valve from the process, 
• Release process pressure, and 
• Vent the actuator loading pressure. 

For intrinsically safe areas, current 
·- monitoring during operation must be 

with an approved meter for hazardous 
areas in order to avoid personal injury or 
property damage caused by an 
explosion or fire. 

Changing the Position�r Action 
This section explains changing the positioner action 
from direct to reverse or reverse to direct. With direct 
action, the positioner output pressure increases as the 
instrument input signal to the positioner increases. 
With reverse action, the positioner output pressure 
decreases as the input signal to the positioner 
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increases. To change the action of a positioner that is 
already mounted on an actuator, remove the positioner 
from the actuator. Refer to the Removing the 
Positioner from Actuator section. Refer to figure 24 or 
25 for key number locations. 
1 . Unscrew the two captive cover screws and remove 
the cover (key 21 ) .  Carefully lift the flapper spring at 
the location shown by key 1 0. 
2. Slide out the flapper (key 9) and rotate it so that the 
desired letter (D or R for direct and reverse) is nearest 
the adjusting screw (key 1 8) .  When inserting the · 
flapper, be sure the end of the flapper engages the 
groove in the end of the screw and that the flapper 
spring (key 1 0) sets into the V-notches of the flapper. 
3. Mount the positioner to the opposite actuator leg as 
explained in the Positioner Mounting section and 
shown in figure 2. 
4. Refer to the "Calibration" section for the calibration 
procedure. 

Changing the Range Spring 
Refer to figure 24 or 25 for key number locations. 
1 .  Unscrew the two captive cover screws and remove 
the cover (key 2 1 ). Loosen the retaining screw 

) 



(key 1 9P) and pull the feedback lever assembly (key 
1 9) out slightly to release the range spring (key 30) 
tension. 
2 .  Remove and replace the range spring (key 30) . 
3 .  Push the feedback lever assembly (key 1 9) back 
into position and retighten the retaining screw (key 
1 9P) . 
4. Refer to the "Calibration" section for the calibration 
proqedure. 

Changing the Input Signal Range on 
Type 3660 Positioners 

To change the input signal range from 0.2 to 1 .0 bar (3 
to 1 5  psig) to 0 .4 to 2.0 bar (6 to 30 psig) or vice versa, 
change the input diaphragm assembly (key 28, figure 
24) by performing the Changing the Input Module 
Diaphragm Assembly procedure in this "Maintenance" 
section. 

Removing the Positioner from the 
Actuator 

Center-Bolt Mounting on Type 1250, 
1250R, 3024S, and Baumann Actuators 
Refer to figure 24 or 25 for key number locations 
unless otherwise indicated. 

� WARNING 

To avoid personal injury caused by 
electrical s hock, disconnect electrical 
power to the Type 3661 positioners. 

1 .  Release all pressure from the positioner. 
Disconnect the supply, instrument, and output tubing. 
For Type 3661 positioners, disconnect the input wires 
and conduit. 
2. Unscrew the two captive cover screws and remove 
the cover (keys 24 and 2 1 ) .  Loosen the retaining 
screw (key 1 9P). 
3. Pull the feedback lever assembly (key 1 9) out 
slightly to release the range spring tension, and 
remove the range spring (key 30) . 
4. Loosen and remove the hex head screw and 
sealing washer (keys 72 and 71  in figure 3) , and 
remove the positioner. 
5 .  To mount the positioner on the actuator, refer to the 
"Positioner Mounting" section. 

Type 3660 and 3661 

Clamp Mounting on Type 1250, 1250R, 
and 3024S Actuators 

� WARNING · -
To avoid personal injury caused by 
electrical shock, d isconnect electrical 
power to the Type 3661 Positioners. 

1 .  Release all pressure from the positioner. 
Disconnect the supply, instrument, and output tubing. 
For Type 3661 positioners, disconnect the input wires 
and conduit. 
2. Unscrew and remove the hex nut and washer (keys 
66 and 67 in figure 3) , and remove the positioner. 
3. To mount the positioner on the actuator, refer to the 
"Positioner Mounting" section. 

Mounting Bracket/U-Bolt Mounting on 
Type 657, and 667 Actuators 
Refer to figure 24 or 25 for key number locations 
unless otherwise indicated. 

1 .  Release all pressure from the positioner. 
Disconnect the supply, instrument, and output tubing. 
For Type 3661 positioners, disconnect .the input wires 
and conduit. 
2. Unscrew the two captive cover screws and remove 
the cover (keys 24 and 2 1  ) .  Loosen the retaining 
screw (key 1 9P) . 
3. Pull the feedback lever assembly (key 1 9) out 
slightly to release the range spring tension, and 
remove the range spring (key 30) . 
4. Loosen and remove the hex nut and washer (keys 
90 and 89, figure 7) , and remove the positioner. 
5. To mount the positioner on the actuator, refer to the 
"Positioner Mounting" section. 

Changing the Input Module Diaphragm 
Assembly 
Refer to figure 24 or 25 for key number locations. 

1 .  Unscrew the two captive cover screws, and remove 
the cover (key 2 1 ) .  Loosen the retain ing screw (key 
1 9P) and pull the feedback lever assembly (key 1 9) 
out s l ightly to release the range spring (key 30) 
tension. 
2. Remove the cheese head screw (key 7) from the 
beam and diaphragm assembly (key 28) . 
3. There are four cheese head screws (key 7) holding 
the d iaphragm assembly (key 28) to the housing. 
Remove the two cheese head screws (key 7) nearest 
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Figure 22. Flapper and Lever Alignment 

the feedback lever assembly (key 1 9) and loosen the 
two remaining cheese head screws (key 7) . S lide the 
diaphragrri assembly (key 28) out from between the 
lever assembly (key 1 7) and the housing. 
4. Install the new diaphragm assembly (key 28) , and 
secure with the four cheese head screws (key 7) . 
5. Depress the feedback lever assembly (key 1 9) 
inward until it stops on the housing, and tighten with 
the retain ing screw (key 1 9P) . 
6. With the input pressure set at either 1 .4 or 2.4 bar 
(20 or 35 psig) , check for leaks between the 
diaphragm assembly and the housing. 
7. Refer to the "Calibration" section for the calibration 
procedure. 

Disassembl ing and Assembl ing Relay 
Components 

Before disassembling the relay components, remove 
the positioner from the actuator. Refer to the 
"Removing the Positioner from the Actuator" section . 
Refer to figure 24 or 25 for key number locations. 

1 .  To disassemble the relay valve assembly (key 2) or 
restrictor assembly (key 4) , unscrew these parts from 
the back of the positioner and replace with new parts. 

The relay valve assembly (key 2) and the restrictor 
assembly (key 4) are marked with the letters V and P, 
respectively on the removal screws. For correct 
location purposes, these same letters appear on the 
back of the positioner case. 

2. Unscrew the two captive cover screws, and remove 
the cover. Loosen the retaining screw (key 1 9P) and 
pull the feedback lever assembly (key 1 9) out slightly 
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to release the range spring (key 30) tension . Remove 
the range spring (key 30) . 
3. Remove the cheese head screw (key 7) from the 
lever assembly (key 1 7) and the diaphragm assembly 
(key 28) . 
4. Remove the two cheese head screws (key 7) that 
hold the lever assembly (key 1 7) to the housing and lift 
off the lever. 
5. Remove the four cheese head screws (key 1 1 )  and ) four washers (key 98) . Lift off the flapper (key 9) , 
flapper spring stop (key 99) , flapper spring (key 1 0) 
and cover plate assembly (key 8) . Lift out the output 
diaphragm assembly (key 29) and spring (key 3) . 
6. Reassemble the relay parts in the following order, 
spring (key 3) , output diaphragm assembly (key 29) , 
cover plate assembly (key 8), flapper spring (key 1 0) ,  
and flapper spring stop (key 99) . Instal l  the four 
washers (key 98) and four cheese head screws (key 
1 1 ) ,  and then tighten the screws. When tightening the 
two screws that secure the flapper spring (key 1 0) ,  
position the spring s o  the spring tab is aligned over the 
center of the nozzle and the flapper is parallel as 
shown in figure 22. 
7. Reassemble the lever assembly (key 1 7) with the 
two cheese head screws (key 7). Do not tighten the 
screws until the adjusting screw (key 1 8) to flapper 
(key 9) and tapped hole in the diaphragm assembly 
(key 28) are aligned (refer to figure 22) . Then, tighten 
the lever assembly and install the screw in the 
diaphragm assembly. 
8. Carefully lift the flapper spring at the location shown 
by key 1 0. Install the flapper (key 9) so that the desired 
letter (D or R for d i rect and reverse) is nearest the 
adjusting screw (key 1 8) .  When inserting the flapper, 
be sure the end of the flapper engages the grove in 
the end of the screw, and that the flapper spring (key l ) 1 0) sets into the V-notches of the flapper. 
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Figure 23. Type 3660 Bypass Valve 

9. With the flapper (key 9) in place, visually insure that 
it is aligned parallel to the cover plate assembly (key 8) 
as shown in figure 22. Realign if necessary by 
repositioning the flapper spring (key 1 O) . The flapper 
alignment affects the performance of the positioner. Be 
careful not to damage the lapped surfaces on the 
cover plate and nozzle. 
1 0. Reinstall the range spring (key 30) . Push the 
feedback lever assembly (key 1 9) back into position 
and retighten the retaining screw (key 1 9P) . 
1 1 .  With the output at supply pressure ,  check the 
output diaphragm assembly joints for leaks. 
1 2. Refer to the "Calibration" section for the calibration 
procedure. 

Disassembl ing and Assembling the 
Bypass Valve 

During the following bypass valve disassembly and 
assembly procedures, refer to f igure 23, unless 
otherwise indicated. 

1 .  Remove all pressure from the positioner. 
Disconnect the supply, instrument and output tubing. 
2. Remove the two cheese head screws (key 47) . Lift 
the bypass valve f rom the positioner being careful not 
to loose the three O-rings (key 49) . 
3. Remove the plastic wire tie (key 79) and retaining 
ring (key 46) . 
4. Using a gentle pulling and turning motion, slide the 
bypass lever assembly (key 42) from the bypass body 
(key 41 ) .  
5. Inspect the O-rings (keys 43, 44, 45 and 49) for 
nicks and wear, and replace as necessary. When 
installing new O-rings (keys 43, 44 and 45) on the 
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shaft of the bypass lever assembly, lubricate them 
sparingly using lubricant (key 48) . 
6. Install the bypass lever assembly (key 42) into the 
body assembly (key 41 ) using a gentle turning and 
pushing motion to avoid nicking an O-ring. 
7. Install the retaining ring (key 46) . 
8. Install the three O-rings (key 49) into the body 
assembly (key 4 1 )  and then carefully attach the body 
assembly to the positioner using the two cheese head 
screws (key 47) . 
9. Turn the bypass lever (key 42) to the appropriate 
POSITIONER or BYPASS position, and secure with 
the plastic wire tie (key 79) . 
1 0. Reconnect the supply, instrument and output 
tubing, and turn on pressure to the positioner. 

Replacing the Type 3661 Converter 
Module 

Refer to f igure 25 for key number locati ons. After 
replacing the converter module, re-calibrate the 
positioner. 

1 .  Remove the cover and disconnect the input signal 
wires from the terminal strip. 
2 .  Loosen the two captive screws securing the 
converter to the positioner housing, and lift out the 
converter module (key 1 00) . 
3. When replacing the converter module, the restrictor 
assembly (key 35) also should be replaced. Before the 
restrictor assembly can be removed, remove the 
positioner from the actuator. Refer to the Removing 
the Positioner from the Actuator section. 
4. Remove and replace the restrictor assembly (key 
35) . This assembly is marked with the letters EP on 
the removal screw. For location purposes, the same 
letters appear on the back of the positioner case. 
5. To mount the positioner on the actu ator, refer to the 
"Positioner Mounting" section. 
6. Install a new converter, and secure to the housing 
with the two captive screws. Reconnect the input 
signal wires. 
7. Refer to the "Calibration" section for the calibration 
procedure. 

Parts Ordering 

When corresponding with the Fisher sales office or 
sales representative about this equipment, always 
mention the positioner type number. When ordering 
replacement parts , refer to the part number of each 
required part as found in the following parts list. 
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Parts Kits 

Repair Kits 

Key Description Part Number 
Type 3660 w/0.2 to 1 bar 

(3 to 15 psig) input 
Type 3660 w/0.4 to 2 bar 

(6 to 30 psig) input 

R3660X 00012  

R3660X 00022 

For Type 3660, the kits contain keys 9, 26, 27, 28, 29, 43, 44, 
45, 49, 95, and 97. Keys 43, 44, 45. and 49 are used for 
Type 3660 with bypass only. An additional O-ring is 
included in kit R3660X 00012, but Is not used for the 
Type 3660. 

Type 3661 R3660X 00012  

For Type 3661 , the kit contains keys 9, 26, 27, 28, 29, 43, 44, 
45, 49, 95, and 97. Keys 43, 44, 45, and 49 are 
included in kit R3660X 0001 2, but they are not used 
for the Type 3661 . An additional O-ring is also included in 
the kit for the 1/P converter outlet. 

Mounting Kits 

Types 1 250 and 1 250R, sizes 30 and 34 
Clamp mounting (kit contains key numbers 64, 65, 66, 
67, 68, 69, and 70) 21 B3931 X0A2 

Center-bolt mounting (kit contains key numbers 68, 69, 
70, 7 1 ,  and 72} 21 B3932 X0A2 

Types 1 250 and 1 250R, size 45 
Clamp mounting (kit contains key numbers 64, 65, 66, 
67, 68, 69, 70, and 1 0 1  through 1 04) 2 1 83931 X0B2 

Center-bolt mounting (kit contains key numbers 68, 69, 
70, 71 , 72, and 1 01 through 1 04) 21 83932 X0B2 

Types 657 and 667 
Sizes 30, 34, and 40 (kit contains key 

numbers 69, 70, 82, 83, 84, 85, 86, 87, 88, 
89, 90, 91 , 92, and 93) 31 86741 X0A2 

Sizes 45 and 46 (kit contains key 
numbers 70, 82, 83, 84, 85, 86, 87, 88, 

89, 90, 91 , 92, and 93) 31 B6741 X0B2 
Sizes 50 and 60 (kit contains key 

numbers 70, 82, 83, 84, 85, 86, 87, 88, 
89, 90, 9 1 ,  92,  and 93) 31 B6741 X0C2 

Type 3024S (kit contains key numbers 64, 65, 66, 
67, 68, 69, and 70) 37B0692 X0A2 

Parts List 

Positioner Common Parts 

Housing assembly, A03600 
For Type 3660 
For Type 3661 

2* Valve assembly, A96061 
3 . Spring, 3 1 6  stainless steel 
4* Restrictor assembly, aluminum (includes 

filtration screen) 

5 Damping screw, stainless steel 
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31 8731 9  X01 2  
41 87321 X01 2  
1 1 83889 X01 2  
1 1 83892 X01 2  

1 1 83887 X01 2  

1 1 83893 X01 2  

Key 
6 
7 

8 

9* 
1 0  
1 1  
1 2  

1 7  
1 8  
1 9  

1 9A 
19B 
1 9C 
1 9D 
1 9E 

1 9F 
1 9G 
1 9H 
1 9J 
1 9K 
1 9L 
1 9M 
1 9N 
1 9P 
1 9Q 
19R 
1 9S 
1 9T 
1 9U 

21 
24 
26* 

27* 
28* 

29* 
30 

32 

33 
34 
35 

36 
37 

Description Part Number 
Calibration tool, aluminum 1 1 83950 X01 2  
Cheese head screw stainless steel 

(7 req'd for Type 3660; 
13 req'd for Type 3661) 1 1 83938 XD1 2  

Cover plate assembly, aluminum 1 1 B3894 X01 2  

Flapper, A95052 1 1 83903 XD1 2  
Flapper spring, stainless steel 21 B3904 X01 2  
Cheese head screw, stainless steel (4 req'd) 1 1 83939 XD1 2  
Restrictor screw, stainless steel 21 83905 X01 2  

Lever assembly, aluminum 1 1  B3908 X01 2  
Adjusting screw, stainless steel 1 1 83906 X01 2  
Feedback lever assembly, stainless steel 
Standard 28B941 8 X01 2  
For Baumann actuators 28B9423 XD1 2  

Note 

Parts 1 9A through 1 9U are shown In figure 26. 
Pilot Shaft 1 880298 X01 2  
Locknut 1 8B01 97 X01 2  
Washer 1 8B0320 X01 2  
Nut 1 880324 X01 2  
Lever Sub-assembly 
Standard 1 8B941 7 X01 2  
For Baumann actuators 18B9422 X01 2  

Zero Shaft 3889414 X01 2  
Slide Bearing (2 req'd) 1 1 8391 6 X01 2 
Housing Bushing 38B0196 X01 2  
Retaining Ring 1 1 B391 9 XD12  
Disc 1 1 8391 8 X012 
O-ring 1 1  B8369 XD1 2 
O-ring 1 1  88368 X01 2  
Spring 2880326 XD1 2  
Retaining Screw 1 880080 X01 2  
Retaining Ring 1 8B0082 X01 2  
Roll Pin 1 880194 X01 2  
Zero Adjust Screw 1 8B0081 X01 2  
Cover 28B941 5 X01 2  
Cover Screw 1 789995 XD1 2  

Cover assembly, aluminum 2880007 X01 2  
Machine screw, stainless steel (2 req'd) 1 1 83924 XD1 2  
O-ring, ethylene/propylene (2 req'd for Type 3660; 
3 req'd for 3661 ) 

O-ring, ethylene/propylene (2 req'd} 
Diaphram assembly, aluminum 
Types 3660 and 3661 

0.2 to 1 .0 bar (3 to 1 5  psig) 
Type 3660 only, 0.4 to 2.0 bar (6 to 30 psig) 

Output diaphram assembly, aluminum 
Range spring, stainless steel 
Standard 
Split range 
For Baumann actuators, less than 20 mm travel, 

1 1 83935 X01 2  

1 1 83936 X01 2  

1 1  B3871 X01 2  
1 1  B3875 X01 2  
1 1 B3897 X01 2  

1 1 83880 X012  
1 1 83881 X01 2  

full range input signal 1 780662 X01 2  

Nameplate, A91 1 DD 
Type 3660 
Type 3661 

Ground terminal for Type 3661 (2 req'd) 
Cable gland for Type 3661 , plastic 
1/P restrictor ass'y for Type 3661 , aluminum 

Pipe plug for Type 3661 , stainless steel 
Machine screw, stainless steel 

1 1  B3952 X0A2 
1 1 83953 X0A2 
1 N1 0136 G012 
11  B3870 X01 2  
13871 1 4  X01 2  

1 C3335 X0012 
1287285 X01 2  

•Recommended spare parts 
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Type 3660 and 3661 
LS Key Description Part Number Key Description Part Number � ) 38* Output gauge ( optional) 

Dual scale Diagnostic Connections o to  2 Kg/cm21o to  30  psig 1 1  84036 X042 
0 to 1 1  Kg/cm210 to 1 60 psig 1 1 84036 X062 FlowScanner"' Valve Diagnostic System Hookup 

Triple scale I ncludes pipe tees, pipe n ipples, pipe bushings, 
0 to 2 bar/0 to 0.2 MPa/0 to 30 psig 1 1 84036 X01 2  connector bodies, and body protectors . �art number 
o to 1 1  bar/0 to 1 . 1  MPa/0 to 1 60 psig 1 1 84036 X032 provides correct quantities of each item. 39* Instrument gauge (optional for Type 3660 Only) 

Dual Scale For 3660 Positioner 
O to 2 Kg/cm21o to 30 psig 1 1 84036 X042 For units with supply gauge 
o to 4 Kg/cm21o to 60 psig 1 1 84036 X052 SST fittings 1288052 X01 2  

Triple scale Brass fittings 1 288052 X022 
O to 2 bar/0 to 0.2 MPa/0 to 30 psig 1 1  84036 X01 2  For units without supply gauge 
0 to 4 bar/0 to 0.4 MPa/0 to 60 psig 1 1 84036 X022 SST fittings 12B8052 X032 

Brass fittings 1 288052 X042 
40 Sealant, Zink-Plate No. 770 

(not furnished with positioner) For 3661 Positloner 
For units with supply gauge 
SST fittings 1288053 X012  
Brass fittings 1288053 X022 

For units without supply gauge 
Note SST fittings 1288053 X032 

Brass fittings 1 288053 X042 

Keys 41 through 49 and key 79 apply to Type 3660 Mounting Parts with bypass valve only. Refer to figure 23 
Common Mounting Parts 

41 Bypass body assembly, aluminum 3281 902 X01 2  61 Elbow, brass 
42 Bypass lever assembly, plastic 1 8A51 1 7  X01 2  2 req'd for Types 657, 1250 and 1250A 
43* O-ring, ethylene/propylene 1 J4888 X0022 1 req'd for Type 667 

) 
1/4-inch NPT-6 mm tubing 19A5602 X032 

44* O-ring, ethylene/propylene 1 1 A8741 X032 1/4-inch NPT-1/4 tubing 1 H2291 1 8992 
45* O-ring, (2 req'd) 1 1  88420 X01 2 1 /4-inch NPT-3/8 tubing 1 H5504 1 8992 
46 Retaining ring, stainless steel 1 R6631 38992 62 Pipe nipple, regulator mounting part for nipple 
47 Cheese head screw, (2 req'd) 1 1 83930 X01 2 mounted only 1 P9707 26012 

63 Connector, brass 
48 Lubricant, Dow Corning 1 1 1  2 req'd for Types 657, 1 250 and 1250R 

(not furnished with positioner) 1 req'd for Type 667 w or w/o positioner 
49* O-ring, ethylene/propylene (3 req'd) 1 0A371 6  X032 mounted Type 67CFR 
50 Lubricant, Dow Corning 1 1 1  3 req'd for 667 w/casing mounted Type 67CFR 

(not furnished with posltloner) 1/4 inch NPT-6 mm tubing 1 9A5602 X01 2  
51 Adhesive, Loctite Speedbond 324 1/4 inch NPT-1/4 tubing 1 H2290 1 8992 

(not furnished with positioner) 1/4 inch NPT-3/8 tubing 1 H4982 1 8992 

54 Self-tapping screw, stainless steel (2 req'd) 1 P4269 28982 Note 
55 Cover plate for Type 3661 , A95052 1 1  B3868 X01 2 Keys 73 through 78 apply to regulator mounting parts 
56* Cover plate gasket for Type 3661 ,  silicone 1 1 83869 X01 2  (casing mounted only). 
57 Hex nut, aluminum/chromate 1 1B3907 X01 2  

73 Bracket, pl steel 
58 Pipe plug, stainless steel Types 657, 667, 1250, 

1 req'd for Typ e  3661 w/o output gauge option 1250R, and 3024S 1 F4012  25072 
2 req'd for Types 3660 & 3661 w/o instrument 74 Cap screw, 304 stainless steel (2 req'd) 
and output gauge option 1 E8231 X0022 Types 1250, 1250R, and 

79 Wire tie for Type 3660 with bypass valve only, Type 3024S Sizes 1 .31 and 1 .41 1 9A4789 X01 2 
plastic 1 6A5907 X01 2  Type 3024S, Size 1 .21 1086607 X01 2 

95* O-ring, ethylene propylene 75 Washer, pl steel (2 req'd) 
(2 req'd for Type 3660; 3 req'd for Type 3661) 1 1  B8302 X01 2  Types 1250, 1250R, and 

96 Plain washer, stainless steel 1 1 8841 5 X01 2 Type 3024S Sizes 1 .31 and 1 .41 1086633 X01 2  
97* Cover screw gasket, silicone (2 req'd) 1 1 B8414 X012 Type 3024S, Size 1 .21 013976 

76 Lockwasher, pl steel 
98 Washer, stainless steel (4 req'd) 1 1 B8281 X01 2  Types 1250, 1250R and 
99 Flapper spring stop, stainless steel 21 88280 X01 2  Type 3024S Sizes 1 .31 and 1 .41 (2 req'd) 1 C2257 28982 
100* 1/P converter module for Type 3661 3387075 X01 2  Type 3024S, Size 1 .21 (none req'd) 

;,._ -
'Recommended spare parts 25 
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Type 3660 and 3661 

VIEW D-0 
WITHOUT GAUGES 
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Valve Poslt1oner 

SECTION C-C 

5183944-F/OOC Figure 24. Type 3660 Positioner Assembly 

Key Description 
77 Cap screw, pl steel (2 req'd) 

Types 657, 667, 1 250, 1250R, and 3024S 

78 Hex nut, zinc pl steel (2 req'd) 
Types 657, 667, 1 250, 1250R, and 3024S 

Part Number 

T1 4109 T0012 

1 A3527 24122 

Parts For Use With Type 1 250 and 1 250R Actuators 

64 
65 

66 
67 

68 
69 
70 
71 

72 

1 01 

26 

Bracket, clamp mounting only, A03600 
Stud, clamp mounting only, stainless steel 
(2 req'd) 

Hex nut, clamp mounting only, steel (4 req'd) 
Washer, clamp mounting only, steel (2 req'd) 

Feedback plate, stainless steel 
Hex head screw, stainless steel (2 req'd) 
Washer, stainless steel (2 req'd) 
Washer, center bolt mounting only 

Hex head screw, center bolt mounting only, 
stainless steel 

Lockwasher, stainless steel (2 req'd) 
For size 45, 20 to 30 mm travel only 

21 83931 X01 2 

1 1 83934 X012 
1 9A4788 X082 
1 086633 X022 

21 83932 X012 
1 -1 83943 X01 2  
1 086609 X022 
1 U9844 9901 2 

1 1 83942 X012 

1 281230 X01 2 

Key Description 
1 02 Machine screw, stainless steel (2 req'd) 

For size 45, 20 to 30 mm travel only 
1 03 Feedback adaptor, stainless steel 

For size 45, 20 to 30 mm travel only 

1 04 Wedge nut, stainless steel (2 req'd) 
For size 45, 20 to 30 mm travel only 

Parts For use With Type 3024S 
64 Mounting Bracket 
65 Stud, stainless steel (2 req'd) 
66 Hex nut, steel (4 req'd) 
67 Washer, steel (2 req'd) 
68 Feedback plate, stainless steel 
69 Hex head screw, stainless steel (2 req'd) 

70 Washer, stainless steel (2 req'd) 

Part Number 

1 281229 X01 2  

2281228 X01 2  

1 281227 X01 2  

21 83931 X01 2  
1 1 83934 X01 2  
19A4788 X082 
1 086633 X022 
3780692 X01 2  
1 1 83943 X01 2 

1 086609 X022 

Parts For Use With Type 657 and 667 Actuators 

69 Hex head screw, stainless steel (2 req'd) 
Sizes 30, 34 and 40 

70 Washer, pl steel (2 req'd) 
1 A3525 24052 
107162 28982 

) 

) 

) 
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VIEW A-A 
WITHOUT COVER 

Type 3660 and 3661 

C 

SECTION B-B 

Agure 25. Type 3660 Positioner Assembly (continued) 

Description Part Number Key Description Part Number 
Mounting Bracket, stainless steel 3186741 X012 88 Feedback arm, stainless steel 21 86740 X01 2  
Stud clamp, stainless steel 1 1 86739 X012 89 Sealing washer 1 U9844 9901 2 

90 Hex nut, stainless steel 1 A3527 K0032 
U-bolt, stainless steel (2 req'd) 91 Machine screw, stainless steel (2 req'd) 1 3A1 61 8  X022 
Sizes 50 and 60 1 1 86737 X012 
Sizes 30, 34, 40, 45 and 46 1 1 86738 X012 92 Washer, stainless steel (2 req'd) 1 K6236 X0012 

Washer, stainless steel (4 req'd) 1 F1280 X0022 93 Hex nut, stainless steel (2 req'd) 1A4188 X0012 
Hex nut, stainless steel (4 req'd) 1A3457 K001 2 
Connector bracket, stainless steel 21 86742 X012 

27 
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VIEW A-A 
WITH M20 CABLE GLAND 

5183945--J / DOC 
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VIEW A-A 
WITHOUT COVER 

Figure 25. Type 3661 Positioner Assembly 
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SECTION B-B 

) 
I Valve Posltloner 

6 IB3!1-45-J / DOC 

Figure 26. Type 3661 Positioner Assembly (continued) 
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STANDARD 
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FOR BAUMANN ACTUATORS 

Figure 26. Feedback Lever Assembly 
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Type 3660 and 3661 

Loop Schematics 
This section includes loop schematics required for wiring 
of intrinsically safe installations.  If you have any 

questions, contact your Fisher 
representative or sales office. 

Controls 

CSA Schematics 

=--1--� 
c.s• � I c:u. ...........a,  

t<STRl.NfHT I ._ TYPt' JG22 , !,S ZI , 36U � «;:◄6 : CSA P.NWU:TRlC R.\TINGS' ( S�TICS 1 Nm 4 )  

C! A  RAnlfQ 3 D  V IO,X ,  )30 OHM 11111. Sll'IGU: U<ST1l1Jl'IX!ff 
es.t. MTIN<l 2a v 111,X, 3Q0 OHM KIN, stmu: Il!STIUJIIEltr 
CS11 MTIRG 22 V !Wt, 150 OHl1 IIIN, SlllllU I113'1'a1.0112ff 

C'L\.fl I, 01lOl1P A,.8,C,D 
CIMS I, llROOP 1'.,B.C:,D 
Cl,AS! I ,  GllDUP A,19,C,D 
Cl>.SS I , o,ovp c,D CSA iuaIHG JD V !Wt ,  150 OH11 IIIN, SI!«ll.l: IIISTll� DR SPLIT ,W,Ot 

Af'l'IICVSD 8llltlUC\ xro. 111ST. SCl!a1 >.PPLICMU: �US = IWUUJ:R 
IIMRlta TnE HIIHWJ. !IO. LOCAT10l<S .RATlOO 

TOX9000 2AO-V2I--OlB KI 200-255 3 Cl, I .  OIV l ,  G P  A,D,C,D 
roxl!0!':0 2W-VlI--Ol8 IQ 200-255 l CL I ,  DIV 1 ,  GP 1\.,8,c,n 
J'OJ[l!Ol>O 2AO-V5I-a,e HI 200-lSS 3 CL I ,  orv 1 ,  GP >.,D , c: . o  
ro�OOAO 2.l.0-VA.I-ccm Kl 200-255 l CL I ,  orv 1 .  OP A ,b,C ,tl  
roxoo� _)"2-D21-CS-E/CG¼-l\ HI 200-25! l CL I ,  DIV I ,  GP A.n.c,D 
rono,,o 3>.2-Dll-<S-E/CG&-l\ !U 200-255 l CL I ,  DIV l ,  O P  A, 8 ,C,D 
TOXDOJ<O 21,,S-IlI-CGD !U 20-0-255 ) CL I ,  DIV l ,  0 $'  A,B,C,D 
STl'JIL 8903/51-200/050/7 '9 036 01 31 0 2 CL I, DIV l ,  OP A,e ,c,D 20.  UV. 300 OIO< 

HOl/33--293/000/1 It OL� OJ ll 0 21 , lV , �70 Oll!t 
STl\ltL 6901/)l-280/165/& s, 015 D3 ll O 2 CL l .  OlV 1 ,  G P  C , D  27 . JV, 119 OI01 

B901/J3-29J/000/7 49 016 03 31 0 .21L  lV,  410 OHM 
STMll. U01/Jl-19P/100/1 U 01' 03 ll 0 1 . '  CL I ,  DIV l ,  GP A,B,<:,D 19V, 220 OHN 
STAllL 8'01/31-200/050/7 H 036 01 JI 0 L , <  CL I ,  OtV 1 ,  G P  >.,a.c,o 19. 9!-Y, lD6 , 7 OMH 
ST.Nll. H03/ll-263/050/7 ., 016 01 Jl 0 l Cl, 1 ,  Or>' l ,  GP A,ll.C,D 16 . SV, 386 o,., 

Bl\lt.l;f 766610 ........ Vl 4 576Kl6-034 ' CL J ,  DlV L, GP C , D  27V. )◄� OHN./1 ov,  

----. ""'° )tJ'fl,lOJ)L£ roR Ct..P.ss II , 0.ROUPS c,r ,o  Win4 >.JIPROPR1"'E INSTJt1JNttn' MD BIJUlt!:P. 'J,,.;PftOVN.. 

• 1 SClf!:NArJC 2 Jt!;QVIM:S fl�T B>JlRIERS NUST In:: USCD IH Pl.IRS 1\.5 LIST'tD 

1.,00.PS K1ST 8£ CClfftftatD ACC'OltDING TO Ttn: DIJUUEJI 1'1AMJ1"AC'n1Rn' S lff511tUCTlOR$ 
30 Ml:sl/XSA JtP12, Ii 1'011; GUIMNC"f Off I!UT,\L.tATJ<m 

NO CHANGE IN PART OR VENDOR OF PART ALLOWED 
WITHOUT PRIOR APPROVAL OF : CSA 

2tBSE08-BShfft1 ol'2/00C 

= --1 -- :=..s&N:Q.IS 

cu - ', CS4 """"1,'UJ - - -
BARRI!:11 

T•'(LQJI 
'l'>Yl.01! 
T,_.LOO = 
TAYLOR 

HrL 
)ffl. 

lffl, 
l'lrL 
tm, 
tm. 

H""""""'1. 
IIOMY>IZtL 

HOm:Yl<ELL 

IW<IIICR 
TY'PJ: 

I s,soruuoo 
515UUUOO 
11301'<1:l!OOO 
1u,rouooo 

; l150rtll010 

1n• 

122+ 
Uli+ 
181+ 
721♦ 
7124 

3954S-OOOO-Oll0-lll-C:505 
ls SI s-0000-011 o-lll •<505 
38545-0O0O-Oll 0-11 1-C::SDS 
3 8 54S-0000-0110-ll2-C50S 

WO. I!IBI', 
HMllAI. 

IB-2lE600 
I&-21UOO 
lD-111:2.11 
Il>-171:212 
I8-17Cll0 

PS-300-B 
Pll-300-lJ 
PS-300-13 
n-100-2 
PS-100-2 
PS-100-2 

S 395-22 
5 ll!>--22 
S 185-12 

SOID! IIPP1.2CAJSU l<>,Ul\l)OUS 
190. =-
1 CL I ,  DIV 1 ,  a p  A ,8,C,D 
1 CL ! .  DIV l .  G1' ,. ,B,c.o 
I CL l .  DIV 1 ,  GP C,tl 
I CL I ,  DIV 1 ,  G 'P  C,D 
l CI. I .  DIV 1 ,  G P  A,n , c , D  

l a. I ,  DIV l ,  G P  A,.b,C,D 
l CL l ,  Vt\' l ,  G P  A,.O,C,D 
3 CL l, otv 1, GP "-,8 ,C,D 
3 CL l ,  OtV 1, GP A,B,C,D 
l Cl. l • tltv l, GP 1\ , B , C,O 

l 
l ct. l, br\' l ,  GP �.B,C,P 

i 
I I a. I ,  bIV 1 ,  G P  A,D, C,D 

l a. I ,  DIV I ,  QP C.0 
2 a, l ,  OlV 1 ,  GS:0 C , b  

� a>JUUD =m 
l5 .75V, 350 Ol!M 
25.JSV, 350 OH>! 
lOV , 20, OHM 
JOV, 2156 OHN 
26V 1 342' ONN 

21V , 300 OHH 
llV, 1'0 OHM 
21V , )00 OHJV3OV 
29V, 300 OJVV28Y 
llV, )QO ORN 
22V, UO OHII 

lOV, 150 OHM 
av. 200 OR11. 

JaV, ,200 CMM , .. . 200 CMM 

ALSO AJ'FLICABIZ roR CL,1,SS II . tlROUPS [,f',G WITH APPROPJUAT'E IRSTIUJtu:rrr AND MJlJl.u::n APP.ROVAL 

[N!Tll GltCUI) 

LOOPS HUST BE C'ONRl:CT'CO �RDDQO !'O THE BAAIUtR KAlruTAC'tuRJ�!S INSTJlUCT'?OtG 
S£Z: AR3I/l!IJ,,. JtP12.6 1"0R GUlruHC:t Otf t�JDfl 

NO CHANGE IN PART OR VENDOR OF PART ALLOWED 
WITHOUT PRIOR APPROVAL OF : CSA 
21856()6.8 SHT2!D0C 

40 ORI\ 

{DIDO£) 
1Dl0Df:t 

sales 
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Type 3660 and 3661 

FM Schematics 

NONHAZARDOUS _ 1 _ H"-ZARDOUS 
LOCATION 

I 
LOCATIONS 

FOR TYPES 3622. 582i, 366 1 & 646, 
I CLASS I . I I ,  DIV 1. GROUPS A,6,C.D.!'..F.O 

· 1 N.l. CLASS I, DIV 2. GROUPS A,B,C,D 

I FOR TYPES 3622, 582i .!. 646: 
I S CLASS I I. DIV 2, GROUPS F,O 

I FM APPROVED 
INSTRUMENT 

+ I 

� i  9 TYPE• 646 
582i. 3622 
366 1 

EARTH 
0

0RO\JNO 

EARTH 
0

GROUNO 

EARTH 
0

GROUNI> 

2185607--B/DOC 

I 

TYPE., 646 
582i. 3622 
366 1 

TYPE: 64o 
582i, 3622 
366 1 

SUPPLY AND R(TURN BARRIERS 
MUST 8E APPROVED BY FMRC 
FOR USE IN THIS CONFIGURATION 

TYPE: 3622. 582i. 366 1 .  646 ENT! TY PARAMETERS 

Vmax 1 40Vdc l m:,i i 200mA C ;  ,o L; ;Q 

NOTES• 
-LOOPS MUST BE CONNECTED ACCORDING TO THE BARRIER MANUF AC TUR[RS 

INSTRUCTION 

-SEE ANSI/ ISA RP12,6 FOR GUIDANCE IN INSTALLATION 

-BARRIER PARAMETERS MUST MEET THE FOLLOWING REQUIREMENTS: 
V0, OR Vr ' Vmox Is, OR 11 • lmox C.l).,r> • 0,0 L,(mH) • 0.0 

-THE c. ANO L • PARAMl:TERS FOR THE BARRIER MUST BE GREATER THAN THE SUM 
or THE CONNECT ING CA&.E PARAMETERS Al'() C j ANO L; or HE I.S. APPARATUS 

-MAXIMUM SAFE AREA VOLTAGE SHOULD NOT EXCEED 250 v,ms 

-RESISTANCE BETWEEN BARRIER GROUND AND EARTH GROUND 
MUST BE LE.SS THAN ONE OHM 

-CL I. DIV 2 APPLICATIONS MUST BE INSTALLED AS SPECIFIED 
IN NEC SECTION 50 1-4 (b) l'IH[N BARRIERS ARC NOT USED 

NORMAL OPERAT ING CONDITIONS 30 voe. 20 mADC 

I '40 (-0( M ,AIT Qlll \'t.l(IOA fl/ NltT .14.C.Ol(.t 
MOtM"ft.lOJl: lllfifW>dt OI ·  F M  

FlowScanner, Fisher, and Fisher-Rosemount, are marks owned by Fisher Controls lnlematlonal, lnc"7'"or Fisher-Rosemount Systems, Inc. 
All other marks are the property of their respective owners, 
©Fisher Controls International, Inc. 1 987, 2000; All Rights Reserved 

The contents of this publicalion are presented for informaliona/ purposes only, and while evel)' effort has been made to ensure their accuracy, they are not to be constroed as warranlies or guatantees, express 
or implied, reganfing the products or services described herein or their use or applicabilily. We reserve the right to modify or improve the designs or speciffcations of such products at any lime IVifhout noUce, 

For information, contact Fisher: 
Marshalltown, Iowa 501 58 USA 
Cernay 68700 France 
Sao Paulo 05424 Brazil 
Singapore 1 28461 

Printed in U.S.A. 

(FISHER°) 
FISHER-ROSEMOUNT'" 
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CAST CARBON STEEL & 
81 6 STAINLESS "Y" STRAINERS 

B 

l 

-7" 
FLOW 

THREADED & SOCKET WELD 
531 SERIES/533 SERIES 
Durab le  carbon or sta in less stee l ,  threaded or socket, in sizes ¼" 
through 3". 

• WORKING PRESSURE (Non-Shock) 
Carbon Steel 

600 psi @ 839° F. Steam 
1 480 psi @ 1 00° F. Water, Oi l ,  & Gas 

· Sta inless Steel 
600 psi @ 1 1 24° F. Steam 
1 440 psi @ 1 00° F. Water, Oil, & Gas 

• MATERIALS OF CONSTRUCTION: 
;CARBllN.STEEL . · . - ' . -
!iif�t;�--���fflrfa_�W -��m«��i�"l1 Q,;;gg;�-· .aft "',. ; J!i;:. �s ale - a - · 1w, SJ!Ml:Snec· �emar s_��� 
1 Body Carbon Steel A216 Grade WCB 
, 2 'P.iug (¼''. - l ¼'') Carbon Steel < Multi-Cut Biz® 
2 Plug (1 -½" • 2") Carbon Steel A216 Grade WCB 
2 Cover (2:½'' " 3;') Carbon Steel A515 Grade 60 
3 ·screen Stainless Steel Type 304 
"4 *Gasket (¼" - 1-½") Copper 
4 *Gasket (2") 304 SS/Grafoil® Spiral Wound 
4 *Gasket (2-W' - 3") ·- G rafoil® 
5 Bolting Carbon Steel Grade 5 

No. Part · Material < . ASTM Spec · Remarks 
1 Body Stainless Steel A351 Grade CFBM (316) 
2 Plug (¼" • 1 ¼") Stainless Steel · A296 Grade 31 6 
2 Cover (1 �½" · 2") Stainless Steel A351 Grade CFBM (31 6) 
3 , •s�reen Stainless Steel ' .  :.Type 304. . _ 
4 *Gasket (¼" · 2") 304 SS/Grafoil® Spiral Wound 

, � · •Gasket (2-½'\· 3") ,>: ' Grnfoil® 
5 Bolting Stainless Steel Type 316 
• Recommended Spare Parts 

• STANDARD SCREENS: 
¼" Thru 2" - 20 Mesh/304 Sta in less Stee l  
2 ½" & 3" - .045 P erf./304 Sta in less Steel 

DIMENSIONAL SPECIFICATIONS Note: Dimensions shown are subject to change. Contact factory for certified prints (exact dimensions) when required. 

¼" 
3/s'\/ 
½" 

.. -¼"'- ,•• 
1 " 

:¼'.\ 
1 -½" 

_ -: i, 
2-½" 

: 3" -

2-1 1/15 
, . : : .-2,:11/is'' . .  :<·;) • <  - • 

3-3/a 

2-1/16 
•;2�1/ls 
2-¾ 

4-7/a 3-¾ 
5-�3ia?:f) .'.· ":' :1f:': \ fia;3Jf : -
6-3/a 5-1/a 

:· r11i:,;:r• · _ 5:: :_ · · 
1 0-9/15 7 

, ·,, , . 

¼ 

3/a 

½ 

¾ 

1 -¼ 
'. i -1k ; , : ·:.'\. · 

1 -½ 

3-½ 

8-¼ 
( ji-3/4 

37 
• ' -}48 _ .  

2.5 

5.4 

12.7 

25.3 
,;'\39:2 ' 

58.3 
· ' · . · 7p.Z,: · • 
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Instruction Manual 
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07/90 

Type 95L and 95H 

Types 95L and 95H P�essure Regulators 

Figure 1. Type 95L NPT Body (Left), Type 95H NPT Body (Middle), and Type 95H Flanged Body (Right) Pressure Regulators 

� WARNING 

Regulators should be installed, oper
ated, and maintained in accordance with 
federal, state, and local codes, rules and 
regulations, and Fisher instructions. 

If the regulator vents gas or a leak 
develops in the system, it indicates that 
service is requ ired. Failure to take the 
regulator out of service immediately may 
create a hazardous condition. 

Call a serviceman in case of trouble. 
Only a qualified person m ust instal l  or 
service the regulator. 

I ntroduction 

Type 95L and 95H self-contained pressure regulators 
are suitable for pressure control of steam, air, gas, 
water, oil , and similar fluids requiring constant outlet 
pressures between 2 ana 1 50 psig. TypicalType 95L and 
95H regulators are shown in figure 1 .  

[FIS"EI') 

· Description 

Type 95L-Pressure reducing regulator suitable for 
controlling many gasses and liquids. I ron, steel or 
stainless steel bodies are available. Reduced pressure 
range is from 2 to 30 psig with three different springs 
available. Body sizes 1 /4 through 1 -inch N PT, 1 /2 
through 1 -inch ANSI classes 1 50 and 300 flanges, and 
1 /2 through 1 -inch socket weld end connections are 
available. The standard orifice sizes are 1 /4, 3/8 and 9/ 
1 6-inch diameter, dependent on body sizes .  

Type 95H-Basically same as 95L, but permits higher 
reduced pressure ranges from 1 5  to 1 50 psig for the 1 / 
4 ,  1 /2 ,  3/4 and 1 -inch sizes. Also available in 1 -1 /2 and 
2-inch NPT, ANSI class 1 50 or 300, or socket weld 
bodies with a 1 -1 /1 6-inch orifice to give reduced pres
sure ranges from 5 to 1 50 psig. 

Principle Of Operation 

Pressure in the controlled system (regulator outlet 
pressures) registers beneath the diaphragm of the 
regulator and opposes the force provided by the pre-

♦ 
EMERSONN 
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Types 95L and 95H 

determined spring compression. When regulator spring 
force exceeds diaphragm force exerted by the outlet 
pressure, the spring will keep the stem pressed down, 
thereby compressing the valve spring and holding the 
valve plug away from the orifice to permit additional flow 
to the downstream system. 

As outlet pressure increases to the setting of the 
regulator spring, the diaphragm is raised, and the valve 
spring moves the valve plug closer to the orifice to 
prevent additional buildup of outlet pressure. 

Instal lation 

Clean out all pipelines before installation of the regulator 
and check to be sure the regulator has not been 
damaged or collected foreign material during shipping. 
Apply pipe compound to the male pipe threads and 
install the regulator in any position desired, but be sure 
flow through the body is in the direction indicated by the 
arrow cast on the body. 

Note 

It is important that the regulator be 
installed so that the vent hole in  the 
spring case is unobstructed at a l l  times. 
For outdoor instal lations, the regulator 
should be located away from vehicular 
traffic and positioned so that water, ice, 
and other foreign materials cannot enter 
the spring case through the vent. Avoid 
placing the regu lator beneath eaves or 
downspouts, and be sure it is above the 
probable snow level .  

On 1 - 1 /2 or 2-inch Type 95H regulators, the spring case 
vent is tapped so a vent line can be connected to 
provide venting to a remote location. On  1 /4, 1 /2 ,  3/4 
and 1 -inch Type 95H body sizes the tapped vent option 
is available on request. The exposed end of the vent 
pipe should be protected with a weather and insect 
resistant vent assembly. 

All vents and remote vent lines should be checked 
periodically to ensure that they are unobstructed. 

Overpressu re Protection 

As is the case with most regulators, the Type 95L and 
95H regulators have an outlet pressure rating lower than 
the inlet pressure rating. The recommended pressure 
limitations are stamped on the regulator nameplate. Some 
type of overpressure protection is needed if the actual inlet 
pressure exceeds the maximum operating outlet pressure 
rating. Overpressure protection should also be provided if 

2 

BODY 
SIZE, 

INCHES 

1 /4, 1/2, 
3/4 , 1 

1 -1/2 ,  
2 

Table 1. Reduced Pressure Ranges 
SPRING 
COLOR 
CODE 
Yellow 
Green 
Red 

Lt. Blue 
Lt. Gray 
Yellow 
Black 

TYPE 95L REDUCED 
PRESSURE RANGE, 

PSIG (bar) 
2 to 6  (0,1 4 to 0,41 ) 

5 to 1 5  (0,34 to 1 ,03) 
13 to 30 (0,90 to 2,07) 

- - - -
- - - -
- - - -
- - - -

TYPE 95H R EDUCED 
PRESSUR E  RANGE, 

PSIG (bar) 
15 to 30 (1 ,03 to 2,07) 
25 to 75 (1 ,72 to 5,17) 

70 to 1 50 (4,82 to 1 0,3) 
5 to 80 (0,34 to 5,52) 

60 to 1 20 (4, 1 4  to 8,27) 
1 00 to 1 40 (6,9 to 9,65) 
1 20 to 1 50 (8,27 to 1 0,3) 

Table 2. Maximum Inlet Pressure and Temperature 

DIAPHRAGM MAXIMUM INLET 
TYPE BODY AND VALVE PRESSUR E  AND 

NUMBER MATERIAL PLUG TEMPERATURE, 
MATERIAL PSIG AT °F (bar AT °C) 

95H, 95L Cast iron Neoprene 250 at 1 80° ( 1 7,2 at 82°) 
95H, 95L Cast i ron Stainless steel 250 at 41 0° ( 1 7,2 at 21 0°) 
95H, 95L Steel Stainless steel 300 at 450° (20,7 at 232°) 
95H, 95L Steel Neoprene 300 at 1 ao· (20,7 at a2°) 
95H, 95L Cast i ron Fluoroelastomer 250 at 300° ( 1 7,2 at 1 45°) 
95H, 95L Steel Fluoroelastomer 300 at 300° (20,7 at 1 45°) 

the regulator inlet pressure is greater than the safe working 
pressure of downstream equipment. 

Regulator operation below the maximum pressure 
limitations does not preclude the possibility of damage 
from external sources or from debris in the line. The 
regulator should be inspected for damage after any over 
pressure condition as stated on the nameplate. 

Startup 

The regulator is  set at  the factory for the reduced 
pressure specified on the order, so no initial adjustment 
should be required to give the desired results. With 
proper installation completed and relief valves properly 
adjusted, slowly open the upstream and downstream 
shutoff valves. 

Adjustment 

The factory setting of the regulator can be varied within 
the pressure range stamped on the nameplate. To 
change the outlet pressure, loosen the locknut (key 1 7, 
figure 2, 3, or 4) and turn the adjusting screw (key 1 5, 
figure 2, 3 ,  or 4) clockwise to increase outlet pressure, 
or counterclockwise to decrease it. Monitor the outlet 
pressure with a test gauge during the adjustment. 
Tighten the locknut to maintain the des-ired setting .  

All regulator springs can be backed off to provide zero 
outlet. Recommended outlet pressure ranges available, 
maximum inlet pressures and temperatures, maximum 
emergency outlet pressures, and color codes of the 
respective springs are shown in tables 1 through 3. 



Table 3. Maximum Emergency Outlet Pressure 

TYPE BODY AND MAXIMUM EMERGENCY OUTLET 
SPRING CASE AND SPRING CASE PRESSURE, NUMBER MATERIAL PSIG (bar) 

Cast i ron 50 (3,4) 
95L Steel or 

Stainless steel 1 25 (8,6) 

Cast i ron 250(1 ) (1 7,2)(1) 
95H Steel or 

Stainless steel 300 (20,7) 

1 .  MaximlX!l outlet pressure for 1-inch 95H is 1 65 psig (1 1 .4 bar). 

Table 3. Torque Specifications 

BODY SPRING CASE, ORIFICE, PLUG GUIDE, SIZE, 
INCHES Ft-Lbs (N•m) Ft-Lbs (N•m) Ft-Lbs (N•m) 

1/4 4.5 - 5.0(6 , 1  - 6,8) 8 - 12( 1 1  - 1 6) 42 - 58(57 • 79) 
1/2 1 0  - 13 ( 13  - 1 8) 29 - 35(39 - 47) 70 - 90(95 - 122) 

3/4, 1 24 - 30(33 - 4 1 )  33  - 42(45 - 57) 1 30 - 1 60 (1 76 - 2 1 7) 
1 -1/2, 2 40 - 50(54 - 68) 1 40 - 1 70(190 - 230) 1 70 - 200(230 - 271 )  

Shutdown 

Close the upstream shutoff valve. Close downstream 
shutoff valve. Open bleed valve between the regulator and 
the downstream shutoff valve. Without changing regulator 
spring adjustment, all pressure between the upstream 
and downstream shutoff valves will be released through 
the bleed valve, s ince the Type 95L or 95H opens in 
response to the decreased outlet pressure. 

Maintenance 

___ ___ ___ _ _ _ _ � WARNING _ _ _ 

Before disassembling the regulator, 
isolate it from the pressure system and 
release all pressure from the regulator 
as specified in the section Shutdown. 

Due to normal wear that may occur, parts must be 
periodically inspected and replaced if necessary. The 
frequency of inspection depends on the severity of 
service conditions. This section includes instructions for 
disassembly and replacement of parts. All key numbers 
refer to figures 2, 3, and 4. 

1 .  Unscrew the valve plug guide (key 5) from the body 
(key 1 ). The valve plug spring (key 1 0) and the valve plug 
(key 4) will normally come out of the body along with 
the valve plug guide. On 1 -1 /2 or 2-inch units the stem 
(key 6, figure 4) will also come out of the regulator body. 

Types 95L and 95H 

2. Inspect the seating surface of the valve plug, being 
sure that the composition surface (or polished steel 
surface) of the valve plug is not damaged. Replace if 
damage is noted. 

3. Inspect the seating edge of the orifice (key 3). If 
damage is noted, unscrew the orifice from the body and 
replace it with a new part. Torque per table 4. If no 
further maintenance is required, reassemble the regula
tor in the reverse of the above steps. When install ing 

- the valve plug guide (key 5) coat the threads and 
sealing surface with sealant to ensure an adequate 
metal-to-metal seal. Reassembly torque per table 4 .  · 

4. If diaphragm damage is suspected, or to inspect 
the diaphragm or other internal parts, loosen the locknut 
(key 1 7) and turn the adjusting screw (key 1 5) to 
remove all spring compression. 

Steps 5 and 6 apply to the Type 95L and sizes 1 /4 to 1 -
inch Type 95H. If the unit being disassembled is a 1 -1 /2 
to 2-inch size Type 95H, proceed to Steps 7 and 8. 

5 .  Remove the diaphragm case cap screws (key 1 6) 
and lift off the spring case (key 2). Remove the upper 
spring seat (key 9) and regulator spring (key 1 1  ). On 1 /4 
to 1 -inch sizes Type 95H units only, remove the lower 
spring seat (key 8) .  On 95L units, remove the dia
phragm head assembly (key 2 1 ) .  

6 .  Remove the diaphragm(s) and examine for damage. 
Replace if damage is noted. Note that if the diaphragm 
is metal, two diaphragms should be used. 

7. Remove the diaphragm-diaphragm head assembly. 
It can be disassembled for inspection of the diaphragm 
(key 1 2) and two small diaphragm gaskets (key 47) or 
O-ring (key 45). Remove the locknut (key 3 1 )  from the 
pusher post (key 30) and separate the assembly. An 
O-ring is used to seal around the pusher post if a 
composition diaphragm is used, and the gaskets are 
used with stainless steel diaphragms. 

8. Unscrew and remove the stem guide bushing (key 
7) . An O-ring (key 5 1 )  held in place by the packing 
follower (key 50) can then be examine� for damage. 

9. With diaphragm(s) removed, check to be sure the 
pressure registration hole (pitot tube, key 20, in 3/4 inch 
and larger sizes) is completely open and free of all 
obstructions. 

1 0; If the unit has stainless steel diaphragms, replace 
the large diaphragm gasket (key 1 9) .  Install both 
diaphragms with their raised preformed centers facing 
toward the spring case. 

1 1 .  Reassemble in the reverse of the above proce
dures. Lubricate the upper spring seat and the exposed 
threads of the adjusting screw with Anti-Seize lubricant. 

3 
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Before tightening cap screw (key 1 6) be sure to install 
the adjusting screw, if completely removed, and turn it 
down so that diaphragm slack is obtained. This allows 
proper positioning of the diaphragm to permit full travel 

• of the valve plug . Torque diaphragm cap screws per 
table 4. Complete reassembly procedures and turn the 
adjusting screw to produce the desired outlet pressure. 
Tighten the locknut to maintain the desired setting. 

Parts Ordering 
When corresponding with your Fisher sales office or 
sales representative about this equipment, always 
reference the equipment serial number or FS number 
that can be found on the nameplate. 

When ordering replacement parts, reference the key 
number of each needed part as found in the following 
parts list. Separate kits containing all recommended 
spare parts are available. 

Parts List 

Note 

In this parts l ist, parts marked NACE are 
intended for corrosion-resistant service 
as deta i led in the National Association of 
Corrosion Engineers (NACE) standard 
MR-01 -75. 

Key Description Part Number 

4 

Parts Kit (Included are keys 3, 4, 1 0, 1 2, and 1 9) 
Type 95H 

For Composition, Trim 2 
1/4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 

For Composition, Trim 3A 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
1 -1/2 and 2-inch body 

For Metal Trim 
1 /4-inch body 
1 /2-lnch body 
3/4 and 1 -inch body 
1 - 1 /2 and 2-ini:h body 

Extra parts for 1 -1/2 and 2inch body 
include keys 45, 47, 51 and 52 

Type 95L 
For Composition, Trim 2 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 

For Composition, Trim 3A 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 

For Metal Trim 
1 /4-lnch body 
1 /2-inch body 
3/4 and 1 -inch body 

Regulator Body-See following table 

R95HX0000 1 2  
R95HX000022 
R95HX000032 

R95HX000 1 02 
R95HX000 1 1 2  
R95HX0001 22 
R95HX000042 

R95HX000052 
R95HX000062 
R95HX000072 
R95HX000082 

R95LX0000 1 2  
R95LX000022 
R95LX000032 

R95LX0001 02 
R95LX0001 1 2  
R95LX000 1 22 

R95LX000042 
R95LX000052 
R95LX000062 

Key Description 

2 Spring Case-See following table 
3* Orifice 

416 SST (for metal seat) 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
1 -1 /2 and 2-inch body, Type 95H only 

Brass (for composition seat) 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 

4 16  SST (for composition seat) 
1 - 1 /2 and 2-inch body, Type 95H only 

NACE, 316  stainless steel 
For composition seat 

1 /2-inch body 
3/4 and 1 -inch body 

4* Valve Plug-See Following Table 
5 Valve Plug Guide 

Brass 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
1 -1 /2 and 2-inch body, Type 95H only 

4 1 6  SST 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
1 - 1 /2 and 2-inch-body, Type 95H only 

NACE, 31 6 stainless steel 
Composition seat 

1 /2-inch body 
3/4 and 1 -inch body 

6 Stem Assembly 
Stainless steel 
1 /4-inch body 
1 /2-inch body 
3/4· and 1 -inch body 

NACE, 3 1 6  stainless steel 
Composition seat 

1 /2-inch body 
3/4 and 1 -inch body 

Stem, stainless steel, Type 95H only 
1 -1 /2 and 2-inch body 

7' Stem Guide Bushing 
Stainless steel 

1 /4 and 1 /2-inch body 
3/4 and 1 -inch body 
1 - 1 /2 and 2-inch body, Type 95H only 

NACE, 3 1 6  stainless steel 
Composition seat 

1 /2-inch body 
3/4 and 1 -inch body 

8 Lower Spring Seat Type 95H only, 
A luminum 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
Steel 
1 -1/2 and 2-inch body 

9 Upper Spring Seat, Steel 
1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
1 -1 /2 and 2-inch body (Type 95H) 

1 0  Valve Plug Spring 
Stainless steel 

1 /4-inch body 
1 /2-inch body 
3/4 and 1 -inch body 
1 - 1  /2 and 2-inch body (Type 95H) 

NACE, lnconel(1) 
1 /2-inch body 
3/4 and 1 -inch body 

1. Trademark of International Nickel Co. 
"Recommended spare parts 

Part Number 

1 E391 6461 72 
1 E395046 1 72 
1 E398046 1 72 
2P787046 1 72 

1 E3932 1 40 1 2  
1 E3962 1 40 1 2  
1 E3995 1 40 1 2  

1 P786035 1 32 

1 E396235072 
1 E399535072 

1 E39 1 8 1 40 1 2  
1 E3952 1 40 1 2  
1 E3982 1 40 1 2  
1 U4041 X0022 

1 E391 835 1 32 
1 E39523 5 1 32 
1 E398235 1 32 
1 U404 1 351 32 

1 E395235072 
1 E398235072 

1 F2 1 1 3000A2 
1 F2 1 1 4000A2 
1 F21 1 5000A2 

1 F2 1 1 4X0082 
1 F2 1 1 5X0072 

1 P785335232 

1 E392235 1 32 
1 E398535 1 32 
1 P785435 1 32 

1 E392235072 
1 E398535072 

1 E392309 0 1 2  
1 E3954080 1 2  
1 E39860801 2  

1 P787724 1 52 

1 B798525062 
1 D6671 25072 
1 E398725072 
1 P787624092 

1 E392437022 
1 E395537022 
1 E398837022 
1 P7858370 1 2  

1 9A286 1 X0 1 2  
1 P8443X0 0 1 2  
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AS • ANTI-SEIZE 
LS - SEALANT 

PITOT TUBE USED IN 3/4 
AND 1-INCH SIZES ONLY 

Figure 2. Type 95L, Sizes 1/4 to 1 -lnch Stainless Steel Trim 

Key Description Part Number 

1 1  Regulator Spring-See following table 
12 ·  Diaphragm-See following table 
1 3  Nameplate, Aluminum 11 A5496X0A2 
1 4  Diaphragm Protector, TFE 

1 /4-inch body 
Type 95L 1 1 A5 1 26X0 1 2  
Type 95H 1 1 A5 1 29X0 1 2  

1 /2-inch body 
Type 95L 1 1 A5 1 27X0 1 2  
Type 95H 1 1 A5 1 30X0 1 2  

3/4 and 1 -inch body 
Type 95L 1 1 A5 1 28X0 1 2  
Type 95H 1 1 A5 1 3 1  X0 1 2  

1 5  Adjusting Screw, Steel 
1 /4-inch body 1 E639928992 
1 /2-inch body 1 D995448702 
1 /2-inch body with handwheel 1J496428982 
3/4 and 1 -inch body 1 A330828982 
1 -1 /2 and 2-inch body 1 A680 1 2 8992 

1 6  Cap Screw, Steel 
1 /4-inch body 
Type 95L (1 0 req'd), Type 95H (6 req'd) 1 A407824052 

1 /2-inch body 
Type 95L (1 0 req'd), Type 95H (8 req'd) 1 A38 1 624052 

3/4 and 1 -inch body 
Type 95L ( 1 2  req'd), and 
Cast iron, Type 95H (8 req'd) 1 A336924052 
Steel, Type 95H (8 req'd) 1 A341 824052-

1 -1/2 and 2-inch, Type 95H (8 req'd) 1 K568428982 
1 7  Jam Nut, Steel 

1 /4-inch body 1 A3522251 22 
1 /2-inch body 1 A3537241 22 
3/4 and 1 -inch body 1 A3 1 9224122  
1-1/2 and  2-inch body 1 A3681 24 1 1 2  

1 8  Drive Screw, Stainless steel (2 req'd) 1 A368228982 

'Recommended spare parts 

Key 

1 9* 

20 

2 1  

22 

23 
2 4  

2 5  

Types 95L and 95H 

3QA7022 0--------L������� ... 
AS - ANTI-SEIZE 
LS -SEALANT 
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PITOT TUBE USED IN 3/4 
AND 1-INCH SIZES ONLY 

Figure 3. Type 95H, Sizes 1/4 to 1-lnch Composition Trim 

Description Part Number 

Diaphragm Gasket, Composition (Use with metal diaphragm) 
1 /4-inch body 
Type 95L 1 E394004022 
Type 95H 1 E3931 04022 
1 /2-inch body 
Type 95L 1 E397004022 
Type 95H 1 E3961 04022 
3/4 and 1 -inch body 
Type 95L 1 E390404022 
Type 95H 1 E399304022 
1 - 1 /2 and 2-inch body 
Type 95H 1 P787904022 
Pilot Tube, 
3/4 and 1 -inch body 
Copper 1 E3994 1 70 1 2  
304 Stainless steel 1 E3994 38072 
NACE, 316 stainless steel 
Composition seat 1 E3994 38092 

1 - 1  /2 and 2-inch body 
304 Stainless steel, Type 95H only 1 P7856 38072 

Diaphragm Head Assembly, Type 95L only 
Aluminum and stainless steel 

1 /4-inch body 1 E3936 X00 1 2  
1 /2-inch body 1 E3967 X00 1 2  
3/4 and 1 -inch body 1 E3907 X00 1 2  

Adjusting Screw Assembly 
Steel (for tee-handle construction) 

1 /4-inch body 1 F2236 000A2 
3/4 and 1 -inch body 1 F2238 000A2 
1 - 1 /2 and 2-inch body 1 V4372 X00 1 2  

Handwheel, Zinc ( 1 /2-inch body) 1 J4961 440 1 2  
Machine Screw, Steel (handwheel 
construction) 1 A85 1 7  28982 
Lockwasher, Steel (handwheel 
construction) 1 A3523 32992 
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30A7026 

COMPOSITION TRIM 

Key Description 

The following parts are for the 
1 -1 /2 and 2-inch Type 95H only 

3 0  Pusher Post, Stainless steel 
Composition seat 
Metal seat 

3 1  Locknut, Steel 
45* O-Ring, Nitrite (Use with neoprene 

diaphragm) 
47* Diaphragm Gasket, Composition 

Use with metal diaphragm (2 req'd) 

BODY 

METAL TRIM 
Figure 4. Type 95H, Sizes 1 - 1/2 and 2-/nch 

Part Number Key Description 

48 Diaphragm Head, Steel (2 req'd) 

1 P784935 1 32 
1 P785 1 35 1 32 
1 P78872 4 1 22 

1 C782206992 

1 P788004022 

4 9  
5 0  

5 1 •  
5 2  
5 4  

5 6  
5 7  

Lockwasher, Steel 
Packing Follower 
4 1 6  Stainless steel 

O-Ring, TFE 
Spring, Stainless steel 
Valve Plug Base, 

4 1 6  Stainless steel 
NACE Tag 
Tag Wire 

Key 1 Regulator Body Part Numbers 
BODY MATERIAL 

Part Number 

1 P7882250 1 2  
1 A487828992 

1 P785535232 
1 P785906242 
1 P78573701 2 

1 U4040461 72 
1 9A6034 X0 1 2  
1 U7581 X0022 

SIZE, Cast Iron Steel Steel (NACE) Stainless Steel 
INCHES NPT NPT 

1/4 1 E391 1 1 9012 1J12772201 2  
1 /2 2 E39451 901 2 2L908022012 
3/4 2E39741901 2 2E863722012 

1 2E39751901 2 2E863822012 

1/4 1 E39101 901 2 1 J1 27322012 
1 /2 1 E39431 901 2  2L907722012 
3/4 2E3972 1 9012 2E40842201 2  

1 2E39731 901 2 2E408522012 
1-1/2 3P784319012 3P78432201 2  

2 3P784219012  3P784222012 

6 

SWE 

- - -
2P51 8522012 
2K632722012 
2H1 60600A2 

- - -
2N69392201 2  
2HB52022012 
2F48552201 2  
3V388022012 
3V279622012 

CL 1 50 

- - -
2V5673X0022 
2V4262X0012 
2V3546X0052 

- - -
1 6A6787X012 
2V9941X0012 
2V3879X00A2 
1 V4939X001 2  
2V5703X001 2 

CL 300 
Type 95L 
- - -

20A4569X012 
20A3088X01 2 
2U7969X0022 

Type 95H 
- - -

1 2B5376X012 
20A401 3X012 
2V3944X001 2  
2V3881X0012 
20A1091 X01 2 

NPT NPT SWE CL 1 50 CL 300 

- - - 1J127733092 - - - - - - - - -
2L90B0X0062 2L908033092 2P51 85X0012 2V5673X0012 20A4569X022 
2EB637X0112 2E863733092 2K632733092 2V4262X0022 20A3088X032 
2E8638X0012 2E863833092 2H1 606X00A2 2V3546X001 2  2U7969X0092 

- - - 1J127333092 - - - - - - - - -
2L9077X0062 2L907733092 2N6939X0012 1 6A6787X022 1 285376X022 
2E4084X0092 2E408433092 2H8520XOOA2 2V9941 X0032 20A401 3X022 
2E4085X0012 2E408533092 2F4855X0012 2V3879X0012 2V3944X0042 

- - - 3P784333092 3V388033092 1 V4939X0032 2V3881 X0062 
· - - 3P784233092 3V2796X0012 2V5703X0032 20A1091 X022 

) 
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Key 2 Spring Case Part Numbers 
TYPE 95L TYPE 95H 

BODY SIZE, INCHES VENT STYLE 

Drilled 
1/4 

Tapped 
Drilled 

1 /2 
Tapped 
Drilled 

3/4 or 1 
Tapped 
Drilled 

1 -1/2 or 2 
Tapped 

VALVE PLUG MATERIAL 

4 1 6  Stainless steel 
Brass/Neoprene 
4 1 6  Stainless steeVNitrile 
Brass/Fluoroelastomer 
4 1 6  Stainless steeVFluoroelastomer 
Brass/TFE 

. 4 1 6  Stainless steeVTFE 
Monel(1) 
316 Stainless stee l  (NACE) 
4 1 6  Stainless steeVNeoprene 
1 .  Trademark of International Nickel Company. 

VALVE SIZE, SPRING PART 

Cast Iron 
2E39 1 31 9012  
2L44271 9012 
3J49631 9012 
3L442 1 1 9012 
4 E3979 1 9012 
4L461 0 1 9012 

. . .  

. . .  

Steel 
2J127922012 
2L442822012 
3L416122012 
3L44222201 2  
4E592922012 
4L460922012  

. . .  

. . .  

Cast Iron 
2E391 2 1 9012 
2L44291 9012 
2J49621 9012 
2L44 1 9 1 9012 
3E397819012 
3L46081 9012 

. . .  
4P78401 901 2  

Key 4 Valve Plug Part Numbers 
BODY SIZE, INCHES 

1/4 1/2 3/4 and 1 
1 E391 746172 1 E3951 46172 1 E3981 46172 
1 E3933000C2 1 E3963000A2 1 E3996000A2 

- - - . . .  . . .  
1 E3933X0082 1 E3963X0072 1 E3996X0072 
1 E3933X01 02 1 E3963X0092 .1 E3996X0092 
1 E3933X0032 1 E3963X0022 1 E3996X0022 
1 E3933000A2 1 E3963000D2 1 E3996000E2 
1 E391750192 1 E395146222 - - -

- - - 1 E3963X001 2  1 E3996X0012 
1 E3933000E2 1 E3963000B2 1 E3996000B2 

Key 1 1  Regulator Spring Part Numbers 

SPRING COLOR OUTLET PRESSURE RANGE, PSIG (bar) 

Steel 
2J1 27522012 
2L443022012 
2L41 6322012 
2L442022012 
3E40872201 2  
3L460722012 

. . .  

3P79042201 2  

1 -1/2 a n d  2 
1 U4037461 72 
1 U4039X0052 
1 U4039000A2 

. . .  
1 U4039XOOA2 

. . .  

. . .  
1 U4037X0052 

. . .  
· - ·  

INCHES NUMBER CODE 95L 95H 
1 E392527022 Yellow 

1/4 1 E392627012 Green 
1 E3927271 42 Red 
1 E395627022 Yellow 

1/2 1 0745527142 Green 
1 E3957271 92 Red 
1 E398927022 Yellow 

3/4 and 1 1 E3990271 42 Green 
1 E399127162 Red 
1 E795327082 Lt. Blue 

1 -1/2 and 2 1 E795427082 Lt. Gray 
1 E793327082 Yellow 
1 P788827082 Black 

2 to 6 (0,1 4  to 0,4 1 )  
5 to 1 5  (0,34 to 1 ,03) 

1 3  to 30 (0,90 to 2,07) 
2 to 6 (0, 1 4  to 0,4 1 )  

5 to 1 5  (0,34 to 1 ,03) 
1 3  to 30 (0,90 to 2,07) 

2 to 6 (0, 14  to 0,4 1 )  
5 to 1 5  (0,34 t o  1 ,03) 

1 3  to 30 (0,90 to 2,07) 
- - . -- - - -- - - -
- - - -

Key 12 Diaphragm Part Numbers 
DIAPHRAGM MATERIAL 

BODY SIZE, INCHES 
302 Stainless Steel Neoprene Fluoroelastomer 

Type 95L 
1 /4 1 E39393601 2  () 1 E394102112  1 E394102402 () 
1/2 1 E396936012 () 1 E3971021 1 2  1 E3971 02402 () 

3/4 and 1 1 E390536012 () 1 E3903021 1 2  1 E390302332 () 
Type 95H 

1/4 1 E39283601 2  () 1 E393502112  1 E393502402 () 
1 /2 1 E39583601 2  () 1 E396602112  1 E396602402 () 

3/4 and 1 1 E39923601 2  () 1 D399902112 1 E399902402 () 
1 -1/2 and 2 1 P78783601 2  () 1 P7881 02192 1 1 A 1 347X012 () 

1 .  Trademark of International Nickel Company. 

1 5  to 30 
25 to 75 

70 to 1 50 
15 to 30 
25 to 75 

70 to 1 50 
1 5  to 30 
25 to 75 

70 to 1 50 
5 to 80 

60 10 1 20 
1 00 to 140  
1 20 to  1 50 

{1 ,03 to 2,07) 
(1 ,72 to 5,17) 
(4,82 to 1 0,3) 
(1 ,03 to 2,07) 
( 1 ,72 to 5,17) 
(4,82 to 1 0,3) 
(1 ,03 to 2 ,07) 
(1 ,72 to 5,17) 
(4,82 to 1 0,3) 
(0,34 to 5,52) 
(4, 1 4  to 8,27) 
(6,9 to 9,65) 
(8,27 to 1 0,3) 

MoneI<1 > (2 Required) 

1 E393941 0 1 2  
1 E396941012  
1 E390541 012 

1 E39284 1 0 1 2  
1 E39584 1 0 1 2  
1 E39924 1 0 1 2  
1 P7878XOOA2 
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Errata Sheet 
for 

Type 95L and 95H Pressure Regulators 
Form 1 1 51 ,  July 1 990 

February 1 996 

This errata sheet covers information on the Type 95HP and the Type 95HT regulators that offer increased 
pressure ratings, increased set pressures, and increased temperature ratings to the 95 Series regulator l ine. 
The Types 95HP and 95HT were developed to provide control solutions in services up to 600 psig (41 ,4 bar) 
and/or 650°F (343°C) . 

Specifications 

Avai lable Configurations(1 l 
Type 95HP: Elastomeric diaphrgm for 1 5  to 400 
psig ( 1 5,5 to 27,4 bar) set pressures 
Type 95HP: 302 Stain less steel diaphragm for 1 5  
to 300 psig ( 1 ,0  to 20,7 bar) set pressures 

Maximum Inlet Pressures(1 ) 
600 psig ( 41 ,4 bar) 

Body Bolting 
Steel and stainless steel bodies use ASME-1 93-B7 
bolting 

Allowable Temperature Ranges( 1 )  
Type 95HP 
Fluoroelastomer Parts: o to 300°F (-1 7 to 1 49°C) 
Neoprene Parts: -40 to 1 so°F (-40 to 82°C) 
Type 95HT with Metal Diaphragm a nd Seat 
Steel Body and Spring Case: 
-20 to 650°F (-4 to 343°C) 
Stainless Steel Body and Spring Case: 
-40 to 550°F (-40 to 287°C) 

1 .  The pressure/temperature limits in this document and any applicable standard or code limitation should not be exceeded. 

Parts List 

The following parts list covers the Type 95HT and 95HP regulators. It is in addition to the parts list in the Type 95L and 
95H Pressure Regulators Instruction Manual (fomr 1 1 51 ) .  Refer to figure 3 of the instruction manual for location of parts. 
Key Description Part Number Key Description · 
8 Lower SpringSeat, steel 

1 /4-inch body 
1 /2-inch body 

3/4 and 1 -inch body 
9 Upper Spring Seat, steel 

1 /4-inch body 
1 /2-inch body 

3/4 and 1 -inch body 
1 1  Regulator Spring-See following table 

1 6  Cap Screw 
1 /4-inch body 
1 /2-inch body 

3/4 and 1 -inch body 
1 9  Diaphragm Gasket (Type 95HT only) 

1/4-inch body 
1/2-inch body 

3/4 and 1 -inch body 

Key 11 Regulator Spring Part Numbers 

VALVE SIZE, INCHES OUTLET PRESSURE RANGES, 
PSIG (

b
ar) 

15 to 1 00 (1 ,03 to 6,85) 
1/4 Type 95HT: 80 to 300 (5,5 to 20,5) 

Twe 95HP: 80 to 400 (5,5 to 27,4) 
15 to 1 00 (1 ,03 to 6,85) 

1/2 Twe 95HT: 80 to 300 (5,5 to 20,5) 
Twe 95HP: 80 to 400 (5,5 to 27,4) 

15 to 1 00 (1 ,03 to 6,85) 
3/4 and 1 Twe 95HT: 80 to 300 (5,5 to 20,5) 

Twe 95HP: 80 to 400 (5,5 to 27,4) 

©Fisher Controls International, Inc., 1 954, 1 990; All Rights Reserved 

FREE LENGTH, 
INCHES (mm) 

1 .96 (49,8) 
1 .96 (49,8) 
1 .96 (49,8) 
2.50 (63,5) 
2.50 (63,5) 
2.50 (63,5) 
4.03 (102) 
4.03 ( 1 02) 
4.03 (102) 

CONTROL SPRING WIRE 
DIAMETER, INCHES (cm) 

0.192 (0,48) 
0.282 (0,72) 
0.282 (0,72) 
0.282 (0,72) 
0.375 (0,95) 
0.375 (0,95) 
0.437 (1 , 1 0) 
0.562 (1 ,43) 
0.562 (1 ,43) 

Part Number 

PART NUMBER 

1 489941 X01 2 
1 489940X012 
1 489940X012 
1 4B9943X012 
1 489942X01 2  
1 4B9942X01 2  
1 4B9944X012 
1 4B9945X01 2  
1 4B9945X01 2  

Fisher and Fisher Regulators are marks owned b y  Fisher Controls International, Inc. The Emerson logo Is a trade mark and service mark of Emerson Electric Co. 
All other marks are the property of their respective owners. 

The contents of this publication am presented for inlormab"onal purposes onlj: and whfle <M>,Y effort has been made to ensure Y1eir accuracy. they are not lo be construed as wananlies or guamntees, express 
or implied, regarding the products or services descn"bed herein or their use or applicabi7ilj, We reser..e the right to modify or imprr,ve the designs or specif,cations of such products at arr,, lime without notice. 

For information, contact Fisher Controls: 
Marshalltown, Iowa 501 58 USA 
28320 Gal lardon, France 
Sao Paulo 05424 Brazil 
Singapore 1 28461 

Printed in U.S.A. 

(FISHEii') 
www .FISHERregulators.com Regulators 
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1/4 -D IN ,  1/8 -D IN & 1/16 -DIN Controllers & I ndicators - Product Manual Partlow 
This manual supplements the Concise Product manual suppl ied with each i nstrument at the 
time of sh ipment. I nformation in this  i nstal lation , wiring and operation manual is subject to 
change without notice .  

Copyright © March 2005, Danaher Corporation, a l l  rights reserved. No  part of th is 
publ ication may be reproduced, transmitted,  transcribed or stored i n  a retrieval system ,  or 
translated into any language i n  any form by any means without the written permission of 
Partlow. 

Copies of th is manual  are ava i lable i n  e lectronic format on the Partlow web site 
(www.dancon.com) Printed versions are avai lable from Partlow or its agents at the price 
publ ished on the front cover. 

Note: 
It is strongly recommended that applications incorporate a high or low limit protective 
device, which will shut down the equipment at a preset process condition in order to 
prevent possible damage to property or products. 

) WARNING:  
THE INTERNATIONAL HAZARD SYMBOL IS INSCRIBED ADJACENT TO THE REAR 
CON N ECTION TERMINALS. IT IS IMPORTANT TO READ THIS MANUAL BEFORE 
INSTALLING OR COMMISSIONING THE UNIT. 

Products covered by this manual are su itab le for I ndoor use , Insta l lation Category I I ,  
Pol lution category 2 environments.  

This user guide covers the Partlow plus series product range. 
Products covered in this issue of the manual: 

P1 400, P 1 1 60 & P1 800 Process Control lers 
P1 401 , P 1 1 61 7 P1 801 Limit Contro l lers 
P601 0 & P1 8 1 0 Indicators 

Future editions wi l l  i nclude other models as they are released : 
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Partlow 
1/4 -DIN, 1/8 -DIN & 1

/16 -DIN Controllers & Indicators - Product Manual 

Warranty and Returns Statement 
These prod ucts are sold by Partlow under the warranties set forth in the fo l lowing 
paragraphs. Such warranties are extended only with respect to a purchase of these 
products, as new merchand ise, d i rectly from Partlow or from a Partlow d istributor, 
representative or resel ler and are extended only to the first buyer thereof who purchases 
them other than for the purpose of resale .  

Warranty 

These products a re warranted to be free from functional defects in materia l  and workmanship 
at the time the products leave Partlow factory and to conform at that t ime to the 
specifications set forth in the relevant Partlow instruction manuals sheet or sheets ,  for such 
products for a period of three years. 

THERE ARE NO EXPRESSED OR IMPLIED WARRANTIES, WHICH EXTEN D BEYOND THE 
WARRANTIES H EREIN AND ABOVE SET FORTH. PARTLOW MAKES NO WARRANTY OF 
M ERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE 
PRODUCTS. 

Lim itations 

Partlow shal l  not be l iab le for any incidental damages, consequential damages, special 
damages , or any other damages, costs or expenses excepting only the cost or expense of 
repair or replacement as described above. Products must be insta lled and maintained in 
accordance with Partlow instructions. There is no warranty against damage to the product 
resu lting from corrosion. Users a re responsible for the suitabi l ity of the products to thei r 
appl ication .  
For a val id warranty claim ,  the product must be returned carriage paid to the suppl ier within 
the warranty period. The product must be properly packaged to avoid damage from 
Electrostatic D ischarge or  other forms of harm during trans it. 

'2tf.- . , 
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, How to use this manual  

Partlow 

This manual is structured to g ive easy access to the i nformation required for a l l  aspects of 
the insta l lation and use and of the products: 

Section 1 :  Introduction - A brief description of the product range. 

Section 2: Instal lation - Unpacking ,  insta l l i ng and panel mounting instructions. 

Section 3: Plug-in Options - I nstal lation of the plug-in option modu les . 

Section 4 :  Wiring Gu idel ines - Gu idance on good wiring practice, noise avoidance, wiring 
diagrams and input/output connections. 

Section 5 :  Powering Up - Powering up procedure and brief description of the displays 
and switches. 

Section 6: Messages & Error Ind ications - Display Messages and fau lt indications . 

Section 7: Operation Modes - Descriptions of the operation modes common across the 
range. These include Select Mode for gain ing access to the Setup and Configuration menus, 
Automatic tuning on control lers and the Product i nformation menu. 

Section 8: P1 1 60,  P1 800 & P1 400 Model Group - Describes the menus and featu res 
un ique to the process control lers i n  this model  group. These include Configuration Mode, 
Setup Mode & Operator Mode menus, and the serial communications parameters . Also 
deta i led is Setpoint adjustment, use of Manual Control Mode and automatic PID tuning. 

Section 9 :  P 1 1 61 ,  P1 801 & P1 401 Model Group - Describes the menus and features 
un ique to the l imit contro l lers in this. model g roup.  These include Configuration Mode, Setup 
Mode & Operator Mode menus, and the serial communications parameters. Also detailed is 
adjustment of the L imit Setpoint and resetting the Limit Output. 

Section 1 0: P601 O & P181  O Model Group - Describes the menus and features unique to 
the indicators in this model group. Thesedncfude Configu ration Mode, Setup Mode & 
Operator Mode menus, and the serial communications parameters. Also detai led the Tare 
and Multi-Point Scal ing Functions. 

Section 1 1 :  Manual ly Tuning Control lers - Advice on manual ly adjusting the P IO  
con.trai ler tuning parameters. 

Section 1 2: Modbus Serial Commun ications - Detai ls the physical layer and message 
formats used for the Modbus communications protocol common to all products in the range. 

Section 1 3 : ASCII Serial Commun ications - Detai ls the physical layer and message 
formats used for the ASCI I  serial communications protocol avai lable on some produ cts. 

Section 14 :  Cal ibration Mode - Step-by-step instructions to cal ibrate the instrument. This 
section is intended _!or use by su itably qualified personnel .  

Appendix 1 :  Glossary - Explanations of the terms used and product features. 

Appendix 2 :  Specification - Technical specifications for al l  products i n  the range. 

Appendix 3: Product Coding - Product model/ordering codes. 
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1 · Introduction 
These i nstruments are microprocessor based indicators , process control lers ,  ind icators , and 
profi lers .  They can measure ,  d isplay or control process variables such as temperature, 
pressure ,  flow and level from a variety of inputs . Models a re avai lable in three s izes. 1

/1 6  D I N  
(48 x 48mm front). 1 /8 D IN  (48 x 96mm front) and 1/4 DIN (96 x 96mm front) . 

The operati ng voltage is e ither 1 00-240V at 50/60 Hz or 24V-48V AC/DC depending on the 
mod el purchased . EEPROM technology protects against data or configuration loss during 
power outages. 

I nputs are user configurable for connection to thermocouple and RTD probes, as wel l as 
l inear p rocess signal types such as mVDC, VDC or mADC. Output options i nclude relays, 
SSR d rivers , triacs or l i near mV/voltage modu les . These can be used for process control ,  
a larms or retransmission of the process variable or setpoint to external devices such as data 
recorders or PLC's. A Transmitter Power Supply option module can provide an unregulated 
24V DC (22mA) auxi l iary output voltage for external s ignal transmitters . 

Alarm indication is standard on a l l  instruments ; up to five alarms are poss ib le on the 
. ind icators . Alarms may be set as process high or low, deviation (active above or below 
control ler setpoint), band (active both above and below setpoint) , or control l oop types. 
Models with a heater cu rrent input also have h igh ,  low or short ci rcuit heater b reak alarms 
based on control load current. These a larms can be l inked to any suitable output. Alarm 
status is ind icated by LED's or the alarm status screen. 

Control lers can be programmed for on-off, t ime proportion ing,  or current proportion ing control 
implementations, depending on the output modules fitted,  and featu re manual  or automatic 
tun ing of the P ID  parameters. A secondary control output is avai lable when add itonal output 
modules are fitted. Valve Motor Drive (VMD)  is also possib le on some models .  Control lers 
with analogue Remote Setpoint inputs and Profi le Control lers are i ncluded in the range . 
Contro l  functions, a larm settings and other parameters are easi ly adjusted from the front 
keypad or via PC based configuration software. 

L imit Control lers shut down a process in order to prevent possible damage to equipment or 
products. They have latching relay, which cannot be reset unti l  the process is  in a safe 
cond it ion. L imit control lers work independently of the normal process contro l ler and have 
approvals for safety critical appl ications. 

I ndicator models can display a process value and provide  multiple stage a larm outputs. 
Add itional features i nclude Multipoint scal ing to compensate for non-l inear s ignals and a Tare 
function to auto-zero the current read ing. 
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Partlow 
2 Insta l l ation 

Unpacking 

1 .  Remove the product from its packing .  Retain  the packing for futu re use, i n  case i t  i s  
necessary to  transport the instrument to a d ifferent site o r  to return i t  to  the suppl ier for 
repair/testing. 

2 .  The instrument is suppl ied with a panel gasket and push fit fixing strap. A single sheet 
concise manual is also supp l ied in one or more languages . Examine the delivered items 
for damage or defects . If any are found,  contact your suppl ier immediately. 

Instal lation 

CAUTION: 
Instal lation and configuration should be performed only by personnel who are 
techn ically competent and authorised to do so. Local regulations regarding 
electrical instal lation and safety must be observed. 

1'4 - DIN & 1/1 s - D IN  Instruments 

:-.------

40 mm 

i I 
! I y ◄---•;,.;,c--------------

1/8 - DIN Instruments 

ll ______ 1_oo_rn_m ______ ► 
.----�---,,--.---, -... -
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Panel  Cut-outs 

The mounting panel must be rig id and may be up to 6 .0mm (0.25 inches) thick. The cut-outs 
required for the instruments are shown below. 

92mm · 
. il-0,5 -0.0 

Panel-Mounting 

CAUTION:  

11  · N' s DJ 

· 92mm 
. . +Q;� -0 .. 0

. 

45mm +(J;5 -0.0 
(92mm for indicator.)' . 

Figure 2. Panel cut-out sizes 

: •  . 

45mm 
+0.5 -0.0 

• _.; .i:. . );;..i;,,,.,:..� 

· 4sm.m 
• , +Q.5 -0.0 

Ensure the inside of the panel is with the instruments operating temperature and 
that there is adequate a ir  flow to prevent overheating.  

8 

Mounting Panel 

Gasket 

Slide mounting clamp over the 
instrument.housing, towards rear face of 

mounting panel, until the tongues 
engage rn ratchets and instrument is 

clam1>ed in position. 

Hold firmly in position 

(apply pressure to bezel only) 

Figure 3. Panel-Mounting  the instrument 

CAUTION: 
Do not remove the panel gasket, as th is may resu lt in inadequate clamping and 
sea l ing of the instrument to the panel .  
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Once the instrument is instal led i n  its mounting pane l ,  it may be subsequently removed from 
it's housing, if necessary, as descri bed in the F itti ng and Removing Option Modu les section.  

Instruments may be mounted s ide-by-side i n  a mult iple insta l lation ,  but instrument to panel 
moisture and dust seal ing wi l l  be compromised. The cut-out width (for n i nstruments) is 
shown below. 
1/8 - & 1/16  - D I N  I nstruments (excluding 1/8 - D I N  I nd icators) :  

(48n - 4) mm or  (1 .89n - 0 . 1 6) inches .  
1/4 - D IN  I nstruments & 1/8 - D IN  Ind icators : 

(96n - 4) mm or (3. 78n - 0 . 1 6) i nches 

If panel seal ing must be mainta ined, mount each instrument into an i nd ividual cut-out with 
6mm or more clearance between the edges of the holes. 

Note: 
The mounting clamp tongues may engage the ratchets either on the sides or the 
top/bottom faces of the Instrument housing. When installing several Instruments side-by
side in one cut-out, use the ratchets on the top/bottom faces. 

59321 , Issue 5 - March 2005 Installation 
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3 P lug-in Options 

Options Modu les and Functions 

A range of p lug-in option modules is avai lable to add addit ional input, output and 
communication functions to the instruments in the range. These modules can be either pre
i nsta l led at the time of manufacture , or retrofitted in the field .  

The modules are i nsta l led between the instruments main circuit boards i nto the four option 
slots. These are designated as Slots 1 ,  2, 3, A & B. I nsta l lation is detailed below. 

Note : 
Slot 1 modules cannot be fitted into Slot 2 or 3. Slot 2 & 3 modules cannot be fitted into 
Slot 1 .  Some Slot 2 &3 modules should only be fitted into one of the two slots. This is 
detailed in the - Option Module vs. Model Matrix below. 

PSU BOARD 
CPU BOARD 

Figure 4.  Typical rear view (uncased) & main board positions 

Auto Detection of Option Modu les 

The instrument automatical ly detects which option modules have been fitted into each s lot. 
I n  Configuration Mode,  the menus wil l  change to reflect the options compatible with the 
hardware fitted . The modules fitted can be viewed in the Product I nformation Mode. 
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MODULE PART 
NUMBER 
& Function 

OPTION 
SLOT 1 

PO1 -C1 0  
Rela 

PO1 -C50 
SSR Driver 
PO1 -C80 

Triac 
PO1 -C21 

Linear mA/V DC 
OPTION 
SLOT 2  

PO2-C1 0  
Rela 

PO2-C50 
SSR Driver 
PO2-C80 

Triac 
PO2-C21 

Linear mA/V DC 
PO2-W09 
Dual Rela 

OPTION 
SL OT 3 

PO2-C1 0 

SSR Driver 
PO2-C21 

Linear mA/V DC 
PO2-W08 

TransmitterPSU 
PO2-W09 

Dual Rela 
OPTION 
SLOT A  

· PA1 -W06 

KEY 

59321, Issue 5 - March 2005 
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0 
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co .... c.. 
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0 
',:t 

.... 
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Option Possible / ·••·• I 
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co 

.... 
0 
',:t .... c.. 

0 .... 
0 
ID c.. 

Option Not Possible filii1 
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Preparing to Instal l  or Remove Options Modu les 

CAUTION : 

. " 

Before removing the instrument from it's housing,  ensure that a l l  power has been 
removed from the rear terminals.  

1 .  Remove the instrument from its housing by gr ipp ing the s ide edges of the front panel 
(there is a f inger gr ip on each edge) and pul l  the instrument forwards.  This wi l l  release the 
instrument from the rear connectors in the housing and wi l l  g ive access to the PCBs. 

2 .  Take note of the orientation of the i nstrument for subsequent replacement i nto the 
housing. The positions of the main and option PCBs in the instrument are shown below. 

Removing/Replacing Option Modules 

With the i nstrument removed from its housing : 

1 .  To remove or replace modules i nto Option Slots 1 ,A or B ,  it is necessary to gently 
separate the CPU and PSU PCBs. This  is ach ieved by detaching the main boards (PSU 
and CPU)  from the front mould ing by l ifting first the upper, and then lower mounting struts 
as shown. This frees the boards from the front. If only Option slots 2 or 3 are to be 
changed, this stage is not requ i red as these slots are accessible without separating the 
main boards from the front. 

Mounting Struts 

Option Slot 1 Option Slot A 

Option Slot 3 
Option Slot 2 

Figure 5. Loc�tion of Option Modu les - 1/16  DIN I nstruments 

CAUTION : 
Take care not to put undue stress on the ribbon cable attaching the display and  
CPU boards . 

. -.. , --'- •' . ·- -- - - ·- .... · -�· ·�. ·--
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Mounting Struts 

Option S lot B 

Option Slot 2 

Option Slot A 

Option Slot 3 

Figure 6. Location of Option Mod ules - 1/8 & 1/4 DIN I nstruments 

CAUTION:  
Take care not to put undue stress on the ribbon cable attach ing the d isplay and 
CPU boards. 

2. Remove or fit the modules into the Option slots as requ i red . The location of the connectors 
is shown below. Tongues on each option modu le locate into a slots cut into the main 
boards, opposite each of the connectors. 

Option Slot 3 --����� 
Connector PL4B 

Figure 7. Option Module Connectors - 1 /1 6 D IN  I nstruments 

CAUTION : 
Check for correct orientation of the modu les and that a l l  pins locate correctly i nto 
the socket 

--•.:..:: ' � :  :.::. 
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Option Slot B 

Connectors PL2A, 
PL2B & PL2C 

Option S lot 2 
Connector PL4A 

Option Slot 1 
Connectors PL? & PL8 

1/4 -D IN ,  1/8 -DIN & 1/16 -D IN  Controllers & Indicators - Product Manual 
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. �:;--

. ( 
::_ 1' 

. Ill .� . . ,. •"'� I· I • , 

·· ·• · ·-,-- -,- ;, ·1Inr�, 
. - v;,;,..,];j.i.;;A 

Option Slot A 
Connectors PL5 & PL6 

Figure 8 .  Option Module Connectors - 1
/8 & 1

/4 D I N  Instruments 

CAUTION: 
Check for correct orientation of the modules and that a l l  pins locate correctly i nto 
the socket 
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Replacing  the I nstrument i n  its Housing 

. With the required option modu les correctly located i nto their respective positions the 
instrument can be replaced into its housing as fo l lows : 

1 .  If required , move the CPU and PSU boards back together, taking care to locate the option 
module tongues into the slots in the board opposite . Hold the main boards together  wh i lst 
re locating them back i nto the mounting struts on the front panel . 

2. Al ign the CPU and PSU PCBs with their g uides and connectors in the housing .  

3 .  Slowly and firmly, push the instrument in position . 

CAUTION : 
Ensure that the i nstrument is correctly orientated. A mechanical stop wi l l  operate if 
an attempt is made to insert the instrument in the wrong orientation, this stop M UST 
NOT be over-ridden . 

. .:,•. �---:. ... ' 
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4 Wiri ng  I nstructions 
Electrical noise is a phenomenon typical of industrial environments. As with any 
i nstrumentation,  these guidel ines should be fol lowed to min imize the effect of noise. 

l nstal lation Considerations 

Ign ition transformers, arc welders ,  mechanica l  contact relays and solenoids are al l common 
sources of e lectrical noise in an industrial environment and therefore the fol lowing gu ide l ines 
MUST be fol lowed. 

1 .  If the i nstrument is being instal led in existing equ ipment, the wir ing i n  the area should be 
checked to ensure that good wiring practices have been fol lowed. 

2 .  Noise-generating devices such as those l isted should be mounted in a separate 
enclosure.  If this is not possible, separate them from the instrument, by the largest 
d istance possible. 

3 .  If possib le ,  e l im inate mechanica l  contact relays and replace with solid-state relays. If a 
mechanical re lay being powered by an output of this • i nstrument cannot be rep laced , a 
sol id-state re lay can be used to isolate the instrument. 

4. A separate isolation transformer to feed only the i nstrumentation should be considered . 
The transformer can isolate the i nstrument from noise found on the AC power input. 

AC Power Wiring - Neutra l  (for 1 00 to 240V AC versions) 

It is good practice to ensure that the AC neutral is at or near g round (earth) potential .  A 
proper neutral wi l l  help ensure maximum performance from the instrument. 

Wire Isolation 

Four voltage levels of input and output wiring may be used with the un it: . 

1 .  Analogue i nput or output (for example thermocouple, RTD, VDC, mVDC or mADC) 

2.  Relays & Triac outputs 

3. SSR Driver outputs 

4. AC power 

CAUTION:  
The only wires that shou ld run together are those of the same category. 

If any wires need to run paral le l with any other l ines, maintain a min imum space of 1 50mm 
between them. 

I f  wires MUST cross each other, ensure they do so at 90 degrees to min imise interference . 

Page 1 2  
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Use of Sh ielded Cable 

Al l  analogue signals must use sh ie lded cable . This wi l l  he lp  e l iminate e lectrical noise 
induction on the wires. Connection lead length must be kept as short as possible keeping the 
wires protected by the sh ield ing. The sh ield should be grounded at one end only. The 
preferred grounding location is at the sensor, transmitter or transducer. 

Noise Suppression at Source 

Usual ly when good wiring practices are fol lowed, no further noise protection is necessary. 
Sometimes in severe electrical environments, the amount of noise is so great that it has to be 
suppressed at source. Many man ufacturers of re lays, contactors etc supply 'surge 
suppressors' which mount on the noise source. For those devices that do not have surge 
suppressors suppl ied , Resistance-Capacitance (RC) networks and/or Meta l Oxide Varistors 
(MOV) may be added. 

Inductive coi ls:- MOVs are recommended for transient suppression in i nductive coi ls ,  
connected in paral le l  and as close as possible to the coi l .  Add itional protection may be 
provided by adding an  RC network across the MOV. 

0.5 
mfd 

1 000V 

220 
ohms 

1 1 5V ¼W 
230V 1 W  

Figure 9 .  Transient suppression with inductive coi ls 

Contacts :- Arcing may occur across contacts when they open and close . Th is results in 
electrical noise as wel l  as damage to the contacts. Connecting a properly sized RC network 
can el iminate this arc. 

For circuits up to 3 a mps, a combination of a 47 ohm resistor and 0.1 microfarad capacitor 
( 1 000 volts) is recommended. For circuits from 3 to 5 amps, connect two of these in paral le l .  

59321, Issue 5 - March 2005 
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Sensor P lacement (Thermocouple or RTD) 

If the temperature probe is to be subjected to corrosive or abrasive conditions, i t  must be 
protected by an appropriate thermowel l . The probe must be positioned to reflect true process 
temperature: 

1 .  I n  a l iqu id media - the most ag itated area 

2. In air - the best circu lated area 

CAUTION: 
The placement of probes into pipe work some distance from the heating vessel 
leads to transport delay, which results in poor control .  

For a two wire RTD a wire l i nk  shou ld be used in place of the third wire .  Two wire RTDs must 
only be used with lead lengths less than 3 metres. Use of three wire RTDs is strongly 
recommended. 

Thermocouple Wire Identification Chart 

The d ifferent thermocouple types are identified by their wires colour, and where possible, the 
outer i nsu lation as wel l .  There are several standards in use throughout the world . 

The table below shows the wire and sheath colours used for most 
com mon thermocouple types. The format used in this table is :  

Type 

J 

T 

K 

N 

B 

R & S  

C (W5) 

Note : 

Table 2.  Thermocouple Extension Wire Colours 

International 
IEC584-3 

Black 

USA ANSI 
MC 96.1 

Black 

British 
8S1 843 

,E�.own. · 
;.;,_.......,..; Red 

Blue 

French 
NFC 42-324 

Black 

* = Wire is magnetic 

German 
DIN 43710  
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1/4 -DIN, 1/8 -DIN  & 1/1 6 -DIN Controllers & Indicators - Product Manual 
· ::.;':_.➔.< .. • , . Partlow 

Connections and Wiring 

The rear terminal connections for 1/16  D I N  and 1/4 & 1/8 DIN instruments are i l lustrated in the 
fol lowing d iagrams. 

I n  genera l ,  a l l  wiring connections are made to the instrument after it is i nstal led .  Copper wires 
must be used for all connections (except thermocouple signal wires). 

WARNING:  
TO AVOID ELECTRICAL SHOCK, AC POWER WIRING MUST NOT BE CONNECTED TO THE 
SOURCE DISTRIBUTION PANEL UNTIL ALL WIRING PROCEDURES ARE COMPLETED. 

WARNING:  
CHECK THE INFORMATION LABEL ON THE CASE TO DETERMINE THE CORRECT 
VOLTAGE BEFORE CONNECTING TO A LIVE SUPPLY. 

Note: 
The wiring diagram below shows all possible combinations. The actual connections 
required depend upon the features available on the model and the modules and options 
fitted. 

C z z <  .,, m 
C ::U 
--f CJ) 

)> 

;::u 
<'I> 
ti) 
'< 

o { � .,, 0 
�. 0 
z z 
....i. -. 0 

C, 
(") 
0 

;::u 
-l C, 
::::!. ::::!. 
!l) < 
0 (I> 

+ -� 

OPTION 3 
� 

+ Transm itter PSU 

NIC C N/0 Re l ay 

+ DC or  SSR Dri v e  
(") 
-l 

l".i 

TOP 

I"./ 

.... 
0 
0 I\) rv 0 

J,. .I>,. 
0 co < < 
(.11 en 
0 0 
oi o'5 
0 0 
J: J: 
N N 

r 
I"./ 

{ : + �f 
- z 
- .., - 0  

_/ 
:J 

-· 

'lJ co 
C ;:;:  

- + - �  

-
!:: !:: 
:J :J 
<'I> <'I> 
!l) !l) -, -, 
3 < -

3 
< 

-l ::0 ::, -l 
(II C, -, 
3 + DC or  SSR Dri ve  0 
0 
0 l ,"-'I Tri ac C 

'lJ 
� NIO C N/C Re l ay 

OP2 - N/0 C N/0 - OP4 Dual  Re lay 

'-v-" 
OPTION 2 

Figure 1 1 .  Rear terminals ( 1I16-D IN  Instruments) 
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WARN ING:  
TO AVOID ELECTRICAL SHOCK, AC POWER WIRING MUST NOT BE CONNECTED TO THE 
SOURCE DISTRIBUTION PANEL UNTIL ALL WIRING PROCEDURES ARE COMPLETED. 

WARN ING: 
CHECK THE INFORMATION LABEL ON THE CASE TO DETERMINE THE CORRECT 
VOLTAGE BEFORE CONN ECTING TO A LIVE SUPPLY. 

Note: 
The wiring diagram below shows all possible combinations. The actual connections 
required depend upon the features available on the model and the modules and options 
fitted. 

,, 
-t 
0 z 
to 

Page 1 6  
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Figure 1 2 . Rear terminals ( 1/4-D I N  & 1/a-D IN Instruments) 
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1
/4 -D IN,  1/8 -DIN & 1/16 -DIN Controllers & Indicators - Product Manual 

Partlow 
Power Connections - Mains Powered Instruments 

Mains powered instruments operate from a 1 00 to 240V (± 1 0%)  50/60Hz supply. Power 
consumption is 7 .5VA. Connect the l ine voltage ( l ive and neutra l )  as i l l ustrated via a two-pole 
isolating switch (preferably located near the equipment) and a 1 amp anti-surge fuse. If the 
instrument has relay outputs with contacts carrying mains voltage, it is recommended that 
the relay contacts supply should be switched and fused in a s imi lar manner, but shou ld be 
separate from the i nstruments mains supply. 

WARN ING:  

0- L 

0- N 

Figure 1 3 . Mains Power Connections 

0- L 

CHECK THE INFORMATION LABEL ON THE CASE TO DETERMINE THE CORRECT 
VOLTAGE BEFORE CONNECTING TO A LIVE SUPPLY. 

CAUTION : 
This equ ipment is des igned for instal lation in  an enclosure that provides adequate 
protection against electric shock 

Power Connections - 24/48V AC/DC Powered Instruments 

24/48V AD/DC powered instruments wi l l  operate from a 20 to 48V AC or 22 to 55V DC 
supply. AC power consumption is 7 .5VA max, DC power consumption is 5 watts max. 
Connection should be via a two-pole isolating switch (preferably located near the equipment) 
and a 3 1 5mA slow-blow (anti-surge type T) fuse. 

WARNING:  

0-

0- + 

0-

0- + 

1
/4 DIN & 1 /a D IN  

Figure 14 .  24/48V AC/DC Power Connections 

CHECK THE INFORMATION LABEL ON THE CASE TO DETERMINE THE CORRECT 
VOLTAGE BEFORE CONNECTING TO A LIVE SUPPLY. 

�- . . . -. , . . •. •- ., 
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Universal Input Connections - Thermocouple (T/C) 

Use only the correct thermocouple wire or compensating cable from the probe to the 
i nstrument terminals avoid ing joi nts in the cable if possible.  Fai lure to use the correct wire 
type wi l l  lead to inaccurate readings. Ensure correct polarity of the wires by cross
referencing the colours with a thermocouple reference table. 

Figure 1 5. Thermocouple Input Connections 

Universal Input Connections - RTD input 

For three wire RTDs , connect the resistive leg and the common legs of the RTD as 
i l l ustrated. For a two wire RTD a wire l i nk  should be used in place of the third wire (shown by 
dotted l ine). Two wire RTDs should on ly be used when the leads are less than 3 metres long. 
Avoid cable joints. 

RTD 

Figure 1 6. RTD I nput Connections 

Four wire RTD's can be used, provided that the fourth wire is left unconnected . This wi re 
should be cut short or tied back so that it cannot contact any of the terminals on the rear of 
the instrument. 
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Universal I nput Connections - Linear Volt, mV or mA input 

Linear DC voltage, mi l l ivolt or mi l l iamp input connections are made as i l lustrated . Careful ly 
observe the polarity of the connections. 

+ 

<( 
E 

E 

Figure 1 7. DC Volt, mV & mA Input Connections 
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Option S lot 1 - Relay Module 

If option slot 1 is fitted with a relay output module, make connections as i l lustrated . The relay 
contacts are rated at 2 amps resistive , 1 20/240 VAC. u- N/0 

D- COM 

� N/C 

B- N/C 

� COM 

� N/0 

Figure 1 8 . Option Slot 1 - Relay Module 

Option S lot 1 - SSR Driver Module 

I f  option s lot 1 is fitted with an SSR d river output module, make connections as i l lustrated .  
The sol id-state relay driver is  a 0- 1  0V DC signal , load impedance must be no less than 500 
ohms. SSR d river outputs are not isolated from the signal input or other SSR d river outputs. 

B-
� 

�
+ 

Figure 1 9 . O ption Slot 1 - SSR Driver Module 

Option Slot 1 - Triac Module 

If option slot 1 is fitted with a Triac output module, make connections as i l l ustrated . The triac 
output is r�ted at 0 .0 1  to 1 amp @ 240V AC 50/60Hz. 

Page 20 

Figure 20. Option Slot 1 - Triac Modu le 
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/1 6 -DIN Controllers & Indicators - Product Manual 

Partlow 
Option Slot 1 - Linear Voltage or mADC module 

I f  option slot 1 is fitted with a DC linear output module ,  make connections as i l lustrated . 

� + B--
0- B--
� B- + 

1
11 s DIN  1/4 DIN  & 1/a DIN 

Figure 2 1 .  Option Slot 1 - Linear Voltage & mADC Module 
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Option Slot 2 - Relay Module 
If option slot 2 is fitted with a relay output module, make connections as i l l ustrated . 
The contacts are rated at 2 amp resistive 1 20/240 VAC. 

� 

� 

Q_sJ-
111 s D IN  

N/O 

COM 

N/C 

� N/C 

� COM 

� N/0 

1
/4 DIN & 1/s DIN 

Figure 22. Option S lot 2 - Relay Modu le 

Option Slot 2 - SSR Driver Module 

If option slot 2 is fitted with an  SSR driver output module, make connections as i l l ustrated . 
The solid-state relay d river is a 0-1 0V DC signal ,  load impedance must be no l ess than 500 
ohms. SSR driver outputs are not isolated from the signal input or other SSR driver outputs. 

· Figure 23. Option Slot 2 - SSR Driver Modu le 

Option Slot 2 - Triac Module 
I f  option s lot 2 is fitted with a triac output module ,  make connections as i l lustrated . 
The triac is rated at 0 .01  to 1 amp @ 240V AC 50/60Hz 

WARNING:  

Figure 24. Option S lot 2 - Triac Modu le 

. THIS MODULE MUST NOT B E  FITTED INTO OPTION S LOT 3. 
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P rt/01111 

) Option S lot 2 - Dual  Re lay M od u le 

I f  option s lot 2 is fitted with a dual  relay output module, make connections as i l lustrated. This 
module has two independent re lays , which share a common connection terminal .  The 
contacts are rated at 2 amp resistive 1 20/240 VAC. 

� 
N/O OUTPUT 2 

� 
N/O OUTPUT 4 

G- COMMON @- COM MON 

B- N/O OUTPUT 4 
� 

N/O OUTPUT 2 

1
/1 5 DIN 1/4 DIN & 1

/5 DIN  

Figure 25. Option Slot 2 - Dual Relay Module 

WARNING:  
THIS MODULE MUST NOT BE FITTED INTO OPTION SLOT 3 ON 1/1 6  DIN  INSTRUMENTS. 

Option S lot 2 - Linear Voltage or mADC mod u le 

If option slot 2 is fitted with a DC l inear output module ,  make connections as i l lustrated.  

� + � 

G- @-
B- � 

+ 

1/1 5 DIN 1/4 DIN & 1
/5 DIN 

Figure 26. Option Slot 2 - Linear Voltage & mADC module 
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/1 6  -DIN Controllers & Indicators - Product Manual 

Option S lot 3 - Relay Module 

I f  option slot 3 i s  fitted with a relay output modu le ,  make connections as i l lustrated . The 
contacts are rated at 2 amp resistive 1 20/240 VAC. 

B- N/C B- N/C 

� 
COM B- COM 

B- N/0 B-- N/0 

1
/1 5 DIN 1

/4 DIN & 1
/0 D IN  

Figure 27. Option Slot 3 - Relay Modu le 

Option S lot 3 - SSR Driver M od u le  

I f  option s lot 3 i s  fitted with an SSR driver O\,Jtput module, make connections as  i l lustrated .  
The sol id-state relay driver is a 0-1  0V DC signal ;  load impedance must be no less than 500 
ohms. SSR driver outputs are not iso lated from the signal input or other  SSR driver outputs . 

Figure 28. Option Slot 3 - SSR Driver Module 

O ption Slot 3 - L inear Voltage or  mADC modu le 

I f  option s lot 3 is fitted with a DC l i near output module, make connections as i l lustrated: 

Page 24 

B- B-
� B-
B- + B-- + 

1
/1 5 DIN 1

/4 DIN & 1
/0 DIN  

Figu re 29.  Option Slot 3 - L inear Voltage & mADC modu le  
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Option Slot 3 - Dual Relay Module 

I f  option s lot 3 is fitted with a dua l  relay output modu le ,  make connections as i l lustrated .  This 
module has two independent re lays, which share a common connection term inal . The 
contacts are rated at 2 amp resistive 1 20/240 VAC. 

WARNING: 

Option Slot 3 Dual 
Relay is not avai lable 

on 1/1 6  DIN models 

B- N/O OUTPUT 3 

B- COMMON 

B- N/O OUTPUT 5 

Figure 30. Option Slot 3 - Dual Relay Modu le  

THIS MODULE MUST NOT BE FITTED INTO OPTION SLOT 3 ON 1/15 DIN INSTRUM ENTS. 

Option Slot 3 - Transmitter Power Supply Module 

If option slot 3 is fitted with a transmitter power supply module, make connections as 
i l l ustrated .  The output is an unregulated 24V DC, 22mA supply. 

WARNING: 

� B-
B- B-
� 

+ B- + 

1/1 5 DIN 1/4 DIN & 1/s DIN 

Figure 3 1 . Option Slot 3 - Transmitter Power Supply Module 

THIS MODULE MUST NOT BE FITTED INTO OPTION SLOT 2. 
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/8 -DIN & 1/1 6 -D IN Controllers & Indicators - Product Manual 

Option Slot A Con nections - RS485 Serial Communications Module 

If option s lot A is fitted with the RS485 serial communication module ,  connections are as 
i l lustrated. Carefu l ly observe the polarity of the A (Rx/Tx +ve) and B (Rx/Tx -ve) connections. 

B 

A 
RS485 

B
B
B-

A 

B RS485 

COM 

Figure 32. Option Slot A - RS485 Serial Communications Module 

Option S lot A Con nections - Dig ital I nput M odu le 

· If a dig ita l input modu le is fitted in option s lot A, this may be connected to e ither voltage free 
contacts (e .g .  switch or relay), or a TTL compatible voltage. Connections are shown below. 

- � 
+ -0 

+
� 

- -0 

Figure 33. Option Slot A - Digital I nput Module 

Option S lot A Con nections - Basic RSP 
If option slot A is fitted with a basic remote setpoint module,  input connections are as shown . 
For 1/4-DI N  & 1/8-D IN  models it is recommend that the fu l l  RSP (Option Slot B )  is used 
instead , as this has additional features and leaves option slot A free for other modules. 

WARNING: 

B-
+ 

B-
Figure 34. Option S lot A - Basic RSP I nput Module 

THIS MODULE MUST NOT BE FITTED IF FULL RSP HAS BEEN FITTED IN OPTION SLOT B. 

Page 26 Connections 5932 1 ,  Issue 5 - March 2005 



1/4 -D IN ,  1/8 -D I N  & 1/16 -D IN  Control lers & Indicators - Product Manual Partlow 
Option S l ot B Connections - Heater Current I nput 

I f the heater cu rrent measurement featu re is avai lable, connections from the secondary 
wind ing of the current transformer are as i l l ustrated below. 

CT Secondary CT Secondary 

Figure 35. Option Slot B - Heater Current Input Connections 

Option S lot B Connections - Digital I nput 2 

If option s lot B is fitted with the Ful l  RSP input module (see below) , a secondary qigital input 
is also provided . This may be connected to either the voltage free contacts of a switch or 
re lay, or a TTL compatible voltage.  

See Option Slot A for Digital 
Input on 1

/1 6  DIN models + �  -0 

Figure 36. Option Slot B - Digital I nput 2 Connections 

Option S lot B Connections - 1/4 DIN & 1/a D IN  Fu l l  RSP 

If option s lot B is fitted with fu l l  remote setpoint feature ,  input connections are as shown . 

WARNING:  

See Option S lot A for 
RSP (bas ic type only) 

on 1
/1 6  DIN models 

� + (or Pot Low) 

� (or Pot Wiper) 

. � 
(or Pot High) 

Figure 37. Option Slot B - Ful l  Remote Setpoint Input Connections 

IF THE FULL RSP MODULE HAS BEEN FITTED, THE BASIC RSP M U ST NOT BE FITTED 
INTO OPTION SLOT A. 
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5 Powering Up  
WARNING: 

ENSURE SAFE WIRING PRACTICES ARE FOLLOWED 

The instrument must be powered from a supply accord ing to the wiring label on the side of 
the un it. The supply wi l l  be either 1 00 to 240V AC, or 24/48V AC/DC powered. Check 
carefu lly the supply voltage and connections before applying power. 

CAUTION : 
When powering up for the first time, disconnect the output connections. 

Powering Up Procedure 

At power up,  a self-test procedure is automatica l ly started, during which a l l  LED segments 
and indicators are lit. At the first ever power up ,  or if option modules are changed, Gol:o 
[onF wil l  then be d isplayed, i ndicating configuration is required (refer to section 6) . At al l  
other  times, the i nstrument returns to operator mode once the self-test procedure is 
complete. 

Overview Of Fro nt Panel 

The i l l ustration below shows a typical instrument front panel .  Refer to the fol lowing table -
Typical LED functions for a description of the front panel indicators. Each model in the range 
wi l l  vary sl ightly from the example shown. 

1/1G·DJN 
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m Lower Key 

Powering Up 

,.,, 
Raise Key 

IJ Function Key 
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Partlow 

Displays 

Figure 38. Typical front panel and keys 

Ind icator models have a sing le l ine d isplay, which normal ly shows the process variable value ,  
and status indicators LED's for mode and alarm ind ication.  Control lers are p rovided with a 
dual  l ine d isplay and LED ind icators for mode, automatic tune, a larm and output status. The 
upper d isplay shows the p rocess variable value during normal operation ,  whi lst the lower 
d isp lay shows the setpoint value. See the preceding diagram - Typical front panels. 

LED Functions 

LED 

I 

I ' 

ii ' 

· Keypad 

Table 3. Typical LED functions 

Function 
ON ind icates the Setup Mode has been entered 
( This LED is labelled SET on indicator models) 

F LASHING indicates the manual mode has been entered 
(On indicator models this LED is labelled SET and flashes when in 
Configuration Mode ) 

ON indicates that Contro l ler Self Tune mode is engaged 

FLASHING indicates that Control ler Pre-Tune mode is engaged _ 

FLASHING indicates that an alarm condition is present 

FLASHES in unison with Time Proportioning Primary outputs, or 
for Current Proportioned outputs, ON ind icates primary power is >0% 
(On indicators this lights when the stored Max PV value is displayed ) 

FLASHES in unison with Time Proportioning Secondary outputs, or 
for Current Proportioned outputs, ON ind icates primary power is >0% 
(On indicators this lights when the stored Max PV value is displayed ) 

Each instrument in the range has e ither three of four  switches, which are used to navigate 
th rough the user menus and make adjustment to the parameter values. See the preced ing 
diagram - Typical front panels 
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6 Messages and Error Indications 
The following d isplays are shown when an  error occurs or  a hardware change i s  detected .  

Table 4 .  Error/Faults conditions 
Error/Fau lts Conditions Upper display 1 /8 DIN Indicator i 

Units Display 
Configuration & Setup is requ ired. 
Seen at first turn on or if hardware 
configuration changed. 
Press Ii] to enter Configuration 
Mode, 
next press m or fJ to enter the 
unlock code number, 
then press Ii] to proceed. 

Configuration must be completed 
before return to operator mode is 
allowed 1 

I nput more than 5%· over-range2 

--------+-·-·- · --·--·---·-·----·••--·-·--·----j i Normal D isplay ! Normal Display Input more than 5% under-range3 

Sensor Break. Break detected in 
the input sensor or wiring 

Normal Display I\Jormal D isplay ] ' ' -·. -. -·-· --· --- . --· -- . --·--·-·--· ·---·-- . -·-l 

RSP input over-range n/a 
Normal Display 

·-- --------------------------------� 
RSP input u nder-range n/a 

RSP Break. Break detected in the 
remote setpoint input 

Normal Display · ··------------------------------------� 
n/a 

Option 1 module fault. 

Option 2 module fault. 

Option 3 module fault. 

Option A module fault. 

Option B module fault. 
* Note 

Option moduie number follows error legend on 1
/16 DIN Indicators (e.g. Err3J 

** Note 
RSP break and over/under-range ind ication wil l  be seen wherever the RSP value would be 
d isplayed. 

1 This feature does not guarantee correct configuration but only helps to ensure that the unit will be 
configured before use. Use of set-up mode is not enforced but may be essential for the users process. 
2 If the PV display exceeds gggg before 5% over-range is reached, an over-range indication is given. 
3 Indicators will allow up to 10% under-range on non-zero based Linear ranges. If the PV display is less than 
- l333before the % under-range is reached, an under-range indication is given. 
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7 Instrument Operation Modes 
Al l  instruments in the range share a s imi lar user interface. I nd icator models (s ing le 4-d ig it 
d isplay) the legend shown in the "Lower Display" column wi l l  be shown for approx 1 second 
before the "Upper Disp lay" value is shown . For more detai ls ,  refer to the mode tables below. 

Table 5 .  Model Groups 

Model Group Description Model Group Description 
P 1 1 60, P 1 800 & Controllers P 1 401 , P1 1 6 1 & ,  Limit Controllers 
P1 400 P1 801 
P601 0 & P 1 8 1 0 Indicators 

Select Mode 

This mode is  used to gain entry to each of the modes avai lable in  the instrument. 

E ntry i nto the Select M ode 

Hold down Ii] and press m in any mode to force the un it to enter Select Mode . . 

N avigat ing i n  Select Mode 

Once in Select Mode, press m or '1j to select the required mode, 
then press Ii] to enter the chosen mode.  

To prevent unauthorised entry to Configuration, Setup and Automatic Tuning modes , an 
un lock code is  required. These are shown i n  the - Lock code va lues table . 

Mode 

Operator 
' Mode 
Set Up Mode 

Configuration 
Mode 

Product 
I nformation 
Mode 
Automatic 
Tune Mode 
*Note: 

Table 6 .  Select Mode Menus 

Description 

The Default Mode on power up 
used for normal operation. 
Used to tai lor the instrument to 
the application, adjustment of 
tun ing terms etc. 
Used to configure the 
instrument for first time use or 
on re-installation .  
Used to check the hardware, 
firmware and manufacturing 
information of the instrument. 
Used to invoke pre-tune or 
self-tune on controllers 

Upper/Main 
Display 

· ··· · · 178 D!N· · ·· - - : 
Indicator ! 

Units: Display ! 

On Indicators, this legend is shown for approx 1 second before the Main display value. 
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Unlock Codes 

The Uloc screen is seen before entry is al lowed to Config uration, Setup and Automatic 
Tuning modes . 

An un lock code must be correctly selected using the � or &, keys to enter the requ i red 
mode. An incorrect entry results in a return to Select Mode. The value of the lock codes on ly 
can be changed from with in the modes that they apply to. 

Table 7.. Lock Code - Entry and Default Values 

Description 

Default values are: 
Automatic Tune Mode = 0 
Set-up mode = 10 
Configuration Mode = 20. 

*Note : 

Upper/Main 
Displa 

Lower Display 
or 1 st Le end * 

On Indicators (single line display), this legend is shown for approx 1 second before the 
Main display value. 

Automatic Tune Mode 

Automatic Tune Mode is selected when it is desired to use the Pre-tune and Self-tune 
faci l it ies of the control ler to assist the user in setting up P roportional band , I ntegral and 
Derivative parameter values. Refer to the following Automatic Tune Mode table. 

Pre-tune can be used to set the Control lers PIO parameters approximately. Self-tune may 
then be used to optimise the tun ing .  Pre-tune can be set to run automatical ly after every 
power-up using the Auto Pre-Tune RPI: parameter in Setup Mode. 

The AT i nd icator wi l l  flash while pre-tune is operating ,  and is continuously on 
whi lst Self-tune is operating. If both Pre-tune and Self-tune are engaged the AT ind icator wi l l  
flash unti l  Pre-tune i s  fi nished, and i s  then continuously on .  

Navigating in Automatic Tune M ode 

Note: 

Press Ii] to select the next parameter in the table and � or m to set the value  
requ ired . 

Hold down Et] and press &, to return to Select Mode. 

If there is no key activity for 2 minutes the controller automatically returns to operator 
mode 
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Table 8. Automatic Tune Mode Parameters 

Parameter Upper Display Default When 
Ad"ustment Ran e Value Visible 

Pre-tune On or OFF. OFF Controller 
Indication remains OFF if Pre-Tune models only 
cannot be used at this time. This 
applies if: 
a). The setpoint is ramping 
b). The process variable is less than 
5% of span from the setpoint 
c). The primary or secondary output 
proportional bands = 0 

Self-tune On or OFF. OFF Controller 
Indication remains OFF if Self-Tune models only 
cannot be used at this time. This 
applies if either proportional band = 0.  

Automatic tune 0 to 9999 0 Controller 
mode lock code models only 

Product I nformation Mode 

This is a read only mode describing the instrument and the options fitted to it. 

N avigating  in the Product Informatio n  M ode 

. Press [i] to view each parameter in  turn. 

Hold Down liJ and press m to return to Select Mode. 

Note : 
If there is no key activity for 2 minutes the controller automatically returns to operator 
mode 

Table 9. Product I nformation Mode Parameters 

Parameter Possible Values 

Input type Universal input 

Option 1 No option fitted 

Upper/Main 
Display 

module type 1------------
Relay 

SSR drive 

Triac 

Linear voltage / current output 

• ' ; ,, ... _ ... . 

59321 , Issue 5 - March 2005 Operating and Information Modes 

------- ----r/s DIN ----------: 
indicator Units i 

.,,..,..,,......,.D,,...i�E,!y ! 

Page 33 



Partlow . .  
1/4 -DIN, 1/8 -DIN  & 1/16 -DIN Controllers & Indicators - Product Manual 

Parameter Possible Val ues 

Option 2 No option fitted. 
module type f------------

Relay 

SSR drive 

Triac 

Linear voltage / current output 

Option 3 No option fitted. 
module type 

Relay 

SSR drive 

Linear voltage / current output 

24V Transmitter power supply 

Auxiliary No option fitted 
option A 

RS485 comms module type 
Digital Input 

Basic remote setpoint input 

Auxi l iary No option fitted 
option B 

Full RSP input and module type 
digital input 2 

Firmware 

Upper/Main 
Display 

Issue No. Value displayed is firmware issue number 

Product Rev Value displayed is Product Revision Level. 
Level 
Date of Manufacturing date code (mmyy) 
manufacture 
Serial Fi rst four digits of serial number 
number 1 
Serial Second four digits of serial number 
number 2 
Serial Last four digits of serial number 
number 3 

*Note: 

1/s DIN 
Indicator Units l 

Display 
..,...;;..,,.,.,.,--,j 

On Indicators (which have a single line display), this legend is shown for approx 1 second 
before the Main display value. 
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Lock Code View 

In the event that a lock code is forgotten,  the instrument lock code values can be seen in the 
lock code view. In this view the codes are read only, the codes can be changed from the 
mode to wh ich they apply. 

Entry and Navigating in Lock Code View Mode 

Press m and l'i] together whi lst the i nstrument is powering up  until the [Loe 
d isplay is shown. 

Once in this mode 

Press li] to step between lock codes. 

Note : 
If there is no key activity for 2 minutes the instrument returns to Operator Mode. To 
forcefully exit this view, switch off the instrument. 

Table 1 0 . Lock Code View Menu 

Lock Code 
Name 

Description 

Configuration Read only view of 
Lock Code Configuration Lock Code. 
Setup Lock Read only view of Setup 
Code Mode Lock Code. 
Automatic 
Tune Lock 
Code 

*Note: 

Read only view of 
Automatic Tune Lock 
Code. 

Upper/Main 
Display 

Current Value 

Current Value 

Current Value 

Lower Display 
( or 1 st Legend)* 

···--·-·,·-·-··-·······•·--, la DIN ! 
Indicator Units I 

SHs_.,..Pl_a......,.. __ 

On Indicators (which have a single line display), this legend is shown for approx 1 second 
before the Main display value. 

·' .,,, I • , ·•. • • , -1:. !-
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8 P 1 1 60, P1 800 & P1 400 Control ler - Model Group 
These control lers combine technical functionality, field flexib i lity and ease of use to g ive you 
the best in comprehensive process contro l .  The P1 1 60 1/1 6 -DIN Control ler (48 x 48mm) ,  
P 1 800 1/8 -D IN Control ler (96 x 48mm) and P 1 400 1/4 -DI N  Control ler (96 x 96mm) offer 
s imi lar functional ity in three D IN  sizes. 

• Heat/Cool operation 

• Auto/Manual  Tuning 

• Two process alarms 

• Ramping setpoint 

• Loop alarm 

• Remote or Dual setpoint selection 

• RS485 Modbus and ASCI I  comms 

• Configuration via PC 

P1 1 60, P1 800 & P1 400 Contro l lers - Configuration Mode 

This mode is  normal ly used only when the instrument is configured for the first t ime or when 
a major change is made to the control ler characteristics. The Configuration Mode parameters 
must be set as requ ired before adjusting parameters in Setup Mode, or attempting to use the 
i nstrument in an appl ication .  

Entry i nto the  Config uration Mode 

CAUTION : 
Adjustments to these parameters should only be performed by personnel 
competent and authorised to do so. 

Configuration is entered from Select M,ode 

Note : 

Hold down EE and press m to force the control ler into the Select Mode. 

then 

Press m or iii to navigate to the Configuration Mode option, then press lt). 

Entry into this mode is security-protected by the Configuration Mode Lock Code. Refer to 
the Unlock Code section for more details. 

Scro l l i ng through Parameters and Val ues 

Press iJ to scro l l  through the parameters (parameters are described be low). 

Note: 
Only parameters that are applicable to the hardware options chosen will be displayed. 

I'."->··-- - • 
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) Changing Parameter Values 

) 

Press Ii] to navigate to the required parameter, then press m or ii to set the 
value as requ i red. 

Once the value is changed , the d isplay wi l l  f lash to ind icate that confi rmation of the change is 
requ i red . The va lue wi l l  revert back if not confirmed with i n  1 0  seconds. 

Note : 

Press El to accept the change. 

Or 

Press Ii] to reject the change and to move onto the next parameter. 

Hold down Ii] and press m to retu rn to Select Mode. 

If there is no key activity for 2 minutes the instrument returns to the operator mode. 
Table 1 1 .  P 1 1 60, P1 800 & P 1 400 Configuration Mode Parameters 

Parameter Description Default When 
Value Visible 

I nput type and B type: 1 00 to 1 824 °C J[ Always 
Range B type: 21 1 to 33 1 5  °F for Europe 

C type: 0 to 2320 °C 
JF 

C type: 32 to 4208 °F for USA 

J type: -200 to 1 200 °C 

J type: -328 to 21 92 °F 

J type: -1 28.8 to 537.7 °C 
with decimal point 
J type: -1 99 .9 to 999.9 °F 
with decimal point 
K type: -240 to 1 373 °C 
K type: -400 to 2503 °F 
K type: -1 28.8 to 537.7 °C 
with decimal point 
K type: -1 99.9 to 999.9 °F 
with decimal point 
L type: 0 to 762 °C 

L type: 32 to 1 403 °F 

L type: 0.0 to 537.7 °C 
with decimal point 
L type: 32 .0 to 999 .9 °F 
with decimal point 

• 
' 

-~ ;._ .  �-�:±'.�:· � 
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Parameter 

Scale Range 
Upper Limit 

Scale Range 
Lower Limit 
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Description Default When 
Value Visible 

N type: 0 to 1399 °C 

N type: 32 to 2551 °f 

R type: O to 1759 °C 

R type: 32 to 3198 °f 

S type: 0 to 1762 °C 

S type: 32 to 3204 °f 

T type: -240 to 400 °C 

T type: -400 to 752 °f 

T type: -128 .8 to 400.0 °C 
with decimal point 
T type: -199.9 to 752.0 °f 
with decimal point 
PtRh20% vs PtRh40%: 
0 to 1850 °C 
PtRh20% vs PtRh40%: 
32 tO 3362 Of 
Pt100: -199 to 800 °C 

Pt100: -328 to 14 72 °f 

Pt100: -128.8 to 537.7 °C 
with decimal point 
Pt100: -199.9 .to 999.9 °f 
with decimal point 
0 to 20mA DC 

4 to 20mA DC 

0 to 50mV DC 

10 to 50mV DC 

0 to 5V DC 

1 to 5V DC 

0 to 10V DC 

2 to 10V DC 

Scale Range Lower Limit +100 to Range Linear 
Max inputs = 

1000 
(°C/°f 
inputs = 

max 
range) 

Always 

Range Min. to Scale range Upper Limit - Linear = 0 Always 
100 (°C/°f = 

min range) 
' "" . �""" 
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Parameter 

Decimal point 
position 

Control Type 

Primary Output 
Control Action 

Alarm 1Type 

Process High 
Alarm 1 value* 
Process Low 
Alarm 1 value* 
Deviation 
Alarm 1 Value* 
Band Alarm 1 
value* 
Alarm 1 
Hysteresis* 

Alarm 2 Type 

Process High 
Alarm 2 value* 
Process Low 
Alarm 2 value* 
Deviation 
Alarm 2 Value* 
Band Alarm 2 
value* 

Alarm 2 
Hysteresis* 

Loop Alarm 
Enable 

. . , __ ,.._._ ... ,• ,. 

Description 

Decimal point position in 
non-temperature ranges. 
0 = xxxx 
1 = xxx.x 
2 = xx.xx 
3 = x.xxx 
Primary control 
Primary and Secondary 
control (e .g .  for heat & cool) 
Reverse Acting 

Direct Acting 

Process High Alarm 

Process Low Alarm 

Deviation Alarm 

Band Alarm 

No alarm 

Range Min. to Range Max. 
Parameter repeated in Setup Mode 
Rc;3nge Min. to Range Max 
Parameter repeated in Setup Mode 

±span from setpoint 
Parameter repeated in Setup Mode 
1 LSD to full span from setpoint. 
Parameter repeated in Setup Mode 
1 LSD to 100% of span (in display units) 
on "safe" side of alarm point. 
Parameter repeated in Setup Mode 
As for alarm 1 type 

Range Min. to Range Max. 
Parameter repeated in Setup Mode 
Range Min. to Range Max. 
Parameter repeated in Setup Mode 

±span from setpoint. 
Parameter repeated in Setup Mode 
1 LSD to full span from setpoint. 
Parameter repeated in Setup Mode 

1 LSD to 100% of span (in display units) 
on "safe" side of alarm point. 
Parameter repeated in Setup Mode 
d ,SR (disabled) or 
EnRb (enabled) 

Partlow 
Default When 
Value Visible 

lnPI: = 
mV, V or 
mA 

SnGL Always 

rEu Always 

P_H I Always 

Range RLR I = 
Max. P_H I 

Range RLR I = 
Min. P_Lo 

s RLR I = 
dE 

s RLR I = 
bRnd 
Always 

P_Lo Always 

Range RLR2 = 
Max. P_H I 

Range RLR2 = 
Min. P_Lo 

s RLR2 = 
dE 

s RLR2 = 
bRnd 

Always 

d ,SR Always 
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Parameter 

Loop Alarm 
Time* 

Alarm Inhibit 

Output 1 
Usage · 

Linear Output 
1 Range 

Retransmit 
Output 1 Scale 
maximum 

Retransmit 
Output 1 Scale 
minimum 

Page 40 

1/4 -DIN ,  1/8 -DIN & 1 /1 6 -DIN Controllers & Indicators - Product Manual 

: _ _  ,_ .... ...,, ' . 

. . . - --· .,,_ . .  .,..._..., . ...... :-,:.,:., .. .. 

Description 

No alarms Inhibited 

Alarm 1 inhibited 

Alarm 2 inhibited 

Alarm 1 and alarm 2 
inhibited 
Primary Power 

Secondary Power 

Alarm 1 ,  Direct Acting 

Alarm 1 ,  Reverse Acting 

Alarm 2, Direct Acting 

Alarm 2, Reverse Acting 

Loop Alarm, Direct Acting 

Loop Alarm, Reverse Acting 

Logical Alarm 1 OR Alarm 2 
Direct Acting 
Logical Alarm 1 OR Alarm 2 
Reverse Acting 
Logical Alarm 1 AND Alarm 
2, Direct Acting 
Logical Alarm 1 AND Alarm 
2, Reverse Acting 
Retransmit SP Output 

Retransmit PV Output 

0 to 5 V DC output 1 

0 to 1 0  V DC output 

2 to 1 0 V DC output 

0 to 20 mA DC output 

4 to 20 mA DC output 

Display value at which output will be 

- 1999 to 9999 
Display value at which output will be 

P1 1 60, P1 800 & P1 400 Model Group 

Default 
Va lue 
99. 59 

nonE 

Pr , 

Q_ ID 

When 
Visible 
LREn = 
EnRb 

Always 

DPn I 
is not 
nonE 
Not linear 

Not linear 

Not linear 

Not linear 

Not linear 

Not linear 

Not linear 

Not linear 

Not linear 

Not linear 

Linear only 

Linear only 

DPn I = 
L ,n 

Range USE I = 
max rEl:S or 

rEl:P 
Range min USE I = 

rEl:S or 
rEl:P 

.'.. < . 
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Parameter 

Output 2 
Usage 

Linear Output 
2 Range 

Retransmit 
Output 2 Scale 
maximum 

Retransmit 
Output 2 Scale 
minimum 

Output 3 
Usage 

Linear Output 
3 Range 

Retransmit 
Output 3 Scale 
maximum 

Retransmit 
Output 3 Scale 
minimum 

Display 
Strategy 
Comms 
Protocol 

Bit rate 

Communica
tions Address 

59321, Issue 5 - March 2005 
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Description 

- /999 to 9999 
Display value at which output will be 

- /999 to 9999 
Display value at which output will be 

As for output 1 

- /999 to 9999 
Display value at which output will be 

- /999 to 9999 
Display value at which output will be 

Default When 
Value Visible 

SEc if dual 0Pn2 
control is not 
selected nonE 
else R2_d 

0_ 10 0Pn2 = 
L ,n 

Range USE2 = 
max rEcS or 

rEcP 
Range min USE2 = 

rEcS or 
rEcP 

R /_d 0Pn3 
is not 
nonE 

Q_ ID 0Pn3 = 
L ,n 

Range USE3 = 
max rEcS or 

rEcP 
Range min USE3 = 

rEcS or 
rEl:P 

Always /, 2, 3, Y, S qr 6 
(see Operator Mode} --�-------1------+-----, 

ASCI I  

Modbus with no  parity 
Modbus with Even Parity 
Modbus with Odd Parity 
1.2 kbps 

2.4 kbps 

4.8 kbps 

9.6 kbps 

1 9 .2 kbps 

Unique address assigned to 
the instrument in the range 
of 1 to 255 (Modbus), 
1 to 99 (Ascii) 

f''lbn DPnR = 
rYBS 

'-1.B DPnR = 
rYBS 

OPnR = 
rYBS 
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Parameter Default When 
Value Visible 

Communica- Read only. Comms ,_ L,J Always 
tions Write writes ignored 
Enable Read / Write . Writing via 

Comms is possible 
Digital Input 1 Setpoint 1 / Setpoint 2 d ,5 I OPnR = 
Usage Select** d ,G I 

Automatic / Manual 
Select** 

Digital Input 2 Setpoint 1 / Setpoint 2 d ,,5 OPnb = 
Usage Select** rSP , 

Automatic / Manual 
Select** 
Remote I Local Setpoint 
Select 

Remote 0 to 20mA DC input Q_ 10 OPnA or 
Setpoint Input 

4 to 20mA DC input OPnb 
Range ,SP 

0 to 1 0V DC input 

2 to 1 0V DC input 

0 to SV DC input 

1 to 5V DC input 

0 to 1 00mV DC input OPnb 

Potentiometer (�2KQ) ,SP I 

Remote Range OPnR 
Setpoint Upper max ,SP I 
Limit RSP value when RSP input is maximum 

Remote - 1999 to 9999 Range min OPnR 
. Setpoint Lower 

RSP value when RSP input is minimum · rSP , 
Limit 
Remote Offset applied to RSP value. Constrained 0 OPnR 
Setpoint Offset within Scale Range Upper Limit and r-SP I Scale Range Lower Limit. 
Configura- 0 to 9999 . 20 Always 
tion Mode Lock 
Code 

*Note: 
Alarm parameters marked * are repeated in Setup Mode. 

**Note: 
If d ,G , or d ,G2 = d ,5 I the remote setpoint input feature is disabled. The instrument 
uses the two internal setpoints (SP1 & SP2) instead. 
If d ,G , and d ,G2 are set to the same value,  the status of d ig ita l input 2 wi l l  take 
precedence over d ig ita l input 1 .  

= 

= 
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P1 1 60, P1 800 & P1400 - Setup Mode 

This mode is normally selected only after Configuration Mode has been completed, and is 
used when a change to the process set up is requ ired .  It can affect the range of adjustments 
avai lable in Operator Mode. Using the PC Configurator software, it is possible to configure an 
Extended Operator Mode. Setup Mode parameters are moved into Operator Mode, and 
these parameters appear after the normal Operator Mode screen sequence has been 
completed .  

Note: 
Entry into Setup Mode is security-protected by the Setup Mode lock code. 

Entry into the Setup Mode 

Hold down &] and press &., to enter the Select Mode 

Press m or ii to. navigate to the Setup Mode option, then press E,!] to enter 
Setup Mode. 

Scrol l ing through Parameters & Values 

Press liJ to scroll through the parameters (refer to the table below) and their values. 

Changing Parameter Values 

Note: 

Press I!] to select the requ i red parameter, then press m or � to set the value as 
requ i red. 

Once the d isplayed value is changed the effect is immediate. No confirmation of the 
change is requ i red . 

If there is no key activity for two minutes the instrument returns to the operator mode. 
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Table 1 2 . P 1 1 60,  P1 800 & P 1 400 Set Up Mode Parameters 

Parameter Upper Display Default When 
Ad"ustment Ran e Value Visible 

Input Fi lter Time OFF, 0.5 to 100.0 secs in 2.0 Always 
constant 0.5 sec increments 
Process Variable Offset ±Span of controller a Always 

Primary Power The current Primary N/A Always 
Output Power. Read Only. 

Secondary Power The current Secondary N/A [1:!:JP = duRL 
Output power. Read Only. 

Primary Output 0.0% (ON/OFF contro l )  10.D Always 
Proportional Band and 0.5% to 999.9% of 

input span. 
Secondary Output 0.0% (ON/OFF control) 10.D  Cl:!:JP = duRL 
Proportional Band and 0.5% to 999.9% of 

input span . 
Automatic Reset 1 sec to 99 mins 59 secs 5.00 Pb_P 
( Integral Time and OFF is not 0 . 0  Constant) 
Rate (Derivative Time 00 secs to 99 mins 59 I .  IS Pb_P 
Constant) secs is not O . O  
Overlap/Dead band -20% to +20% of the sum D Pb_P 

of the Primary and is not a.a Secondary Proportional 
Bands 

Manual Reset (Bias) 0% to 100% (-100% to 25 Pb_P 
100% if [1:!:JP = duRL) is not 0 . 0  

Primary Output 0.1% to 10.0% of input 0.5 Pb_P= D .D  
ON/OFF Differential span (enter in % span) 
Secondary Output 0.1 % to 10.0% of input 0. 5 Pb_S = D .D  
ON/OFF Differential span (enter in % span) 
Primary and Secondary 0.1 % to 10.0% of input 0.5 Pb_P and Pb_S 
Output ON/OFF span (enter in % span) = D . D  Differential 
Setpoint Upper Limit Current Setpoint value to Range Always 

Scale Range Maximum Max. 
Setpoint Lower limit Scale Range M inimum to Range Min Always 

current Setpoint value 
Primary (Heat) Output 0% to 100% of full power 100 Pb_P 
Upper Power Limit is not 0 . 0  
Output 1 0.5, 1, 2, 4, 8, 16, 32, 64, 32 USE I 
Cycle Time 128, 256 or 512 secs. = Pr , Not applicable to l inear 

or SEc outputs 
or buS 
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Parameter 

Output 2 
Cycle Time 

Output 3 
Cycle Time 

Process High Alarm 1 
value* 
Process Low Alarm 1 
value* 
Deviation Alarm 1 
Value* 
Band Alarm 1 value* 

Alarm 1 Hysteresis* 

Process High Alarm 2 
value* 
Process Low Alarm 2 
value* 
Deviation Alarm 2 
Value 
Band Alarm 2 value* 

Alarm 2 Hysteresis* 

Loop Alarm Time* 

Auto Pre-tune enable / 
disable 

Manual Control select 
enable / disable 

Setpoint Select shown 
in Operator Mode, 
enable / d isable 
Setpoint ramp shown in 
operator mode, enable / 
disable 
SP Ramp Rate Value 

59321, Issue 5 - March 2005 
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Upper Display 
Ad"ustment Ran e · 

0.5, 1, 2, 4, 8, 16, 32, 64, 
128, 256 or 512 secs. 
Not applicable to linear 
outputs 

0.5, 1, 2, 4, 8, 16, 32, 64, 
128, 256 or 512 secs. 
Not applicable to l inear 
outputs 

Range Min. to Range 
Max. 
Range Min. to Range 
Max. 

±span from setpoint 

1 LSD to full span from 
setpoint. 
Up to 100% of span 

Range Min .  to Range 
Max. 
Range Min. to Range 
Max. 

±span from setpoint 

1 LSD to ful l span from 
setpoint. 
Up to 100% of span 

1 sec to 99 mins. 59secs. 
Only applies if primary 
proportional band = 0 
d ,SR disabled or 
EnRb enabled 
d ,SR disabled or 
EnRb enabled 
d ,SR d isabled or 
EnRb enabled 

d ,SR disabled or 
EnRb enabled 

1 to 9999 units/hour or Off 
(blank) 

Default 
Value 

32 

32 

Range 
Max. 

Range 
Min. 

5 

5 

Range 
Max. 

Range 
Min. 

5 

5 

I 
gg .59 

d ,SR 

d ,SR 

d ,SR 

d ,SR 

Blank 

P1160, P1800 & P1400 Model Group 
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When 
Visib le 
USE2 
: Pr ,  

or SEc 

or buS 

USE3 
= Pr , 

or SEc 

or buS 

RLR I =  P _H , 

RLR I =  P _Lo 

RLR I =  dE 

RLR I =  bRnd 

Always 

RLR2 = P_H , 

RLR2 = P _Lo 

RLR2 = dE 

RLR2 = bRnd 

Always 

LREn = EnRb 

Always 

Always 

Slot A or B fitted 
with RSP module 

Always 

Always 
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Parameter 

Setpoint Value 

Local Setpoint Value 

Setpoint 1 Value 

Setpoint2 Value 

Set-up Lock Code 

**First Operator mode displays follows. 
Note : 

· :-: • •t<· ·i;-: ·  

Upper Display 
Ad'ustment Ran e 

Within scale range upper 
and lower l imits 
Within scale range upper 
and lower limits. -
_ or = before the legend 
indicates if this is the 
currently active SP 

Defau lt 
Value 

Range 
minimum 
Range 
minimum. 

Within scale range upper Range 
and lower limits. minimum. -
_ or = before the legend 
indicates if this is the 
currently active SP 
Within scale range upper Range 
and lower limits. minimum. -
_ or = before the legend 
indicates if this is the 
currently active SP 
0 to 9999 10 

Alarm parameters marked * are repeated in Configuration Mode. 
Note: 

e..:· -

When 
Vis ible 
Always 

OPnf-1 or 
OPnb = ,SP , 

d ,G , or 
d ,G2 = d ,S I 

d ,G , or 
d ,G2 = d ,S I 

Always 

**Once the complete list of Set Up Mode parameters has been displayed, the first 
Operator Mode display is shown without exiting from Set Up Mode. Display seen is 
dependant on the Display Strategy and status of Auto/Manual mode selection. 

P1 1 60 ,  P1 800 & P1 400 Contro l lers - Operator Mode 

This is the mode used during normal  operation of the i nstrument. I t  can be accessed from 
Select Mode, and is the usual mode entered at power-up. The avai lable d isplays are 
dependent upon whether Dual or Remote Setpoint modes are being used , whether Setpoint 

· Ramping is enabled and the setting of the Display Strategy parameter in Configuration Mode. 

WARNING: 
IN  NORMAL OPERATION, THE OPERATOR MUST NOT REMOVE THE CONTROLLER FROM 
ITS HOUSING OR HAVE UNRESTRICTED ACCESS TO THE REAR TERMINALS, AS TH IS 
WOULD PROVIDE POTENTIAL CONTACT WITH HAZARDOUS LIVE PARTS. 

CAUTION : 
Set a l l  Configuration Mode parameters and Set Up Mode parameters as required 
before starting normal operations. 
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P1 1 60, P1 800 & P 1 400 Contro l lers - Extended Operator Mode 

Using the PC configuration software, i t  is possi ble to extend the Operator Mode d isplays 
avai lable by adding parameters from Setup Mode.  When an extended Operator Mode is 
configured the add itional parameters are avai lable after the standard operator d isplays. 

Navigating in Operator Mode 

Press i] to move between displays. 

When a d isplay value can be adjusted , use f'! or ij to change its value. 

Note : 
The operator can freely view the parameters in this mode, but alteration depends on the 
settings in the Configuration and Set Up Modes. All parameters in Display strategy 6 are 
read only, and can only be adjusted via Setup mode. 

Table 1 3 . P1 1 60, P 1 800 & P 1 400 Operator Mode Displays 

Upper 
Displa 

PV Value 

PV Value 

PV Value 

Actual SP 
Value 
SP Value 

SP1  Value 

SP2 Value 

Local Setpoint 
Value 

Remote 
Setpoint 

Lower 
Dis la 

Active SP 
Value 

Actual SP 
Value 

Blank 

Blank 

59321, Issue 5 - March 2005 

When Visible 

Display strategy 1 
and 2. 
(Initial Screen) 
Display strategy 3 
and 6 
(Initial Screen) 
Display strategy 4. 
(Initial Screen) 
Display strategy 5 .  
(Initial Screen) 
Display strategy 1, 3 ,  
4 ,  5 and 6 i f  Dig ital 

· Input is not d ,S I in 
config mode and 
RSP is not fitted 

Description 

Process Variable and target value of 
currently selected Setpoint. 
Local SP is adjustable in Strategy 2 
Process Variable and actual value of 
selected Setpoint (e.g .  ramping SP value). 
Read only 
Shows Process Variable. 
Read only 
Shows target value of currently selected 
Setpoint. Read only 
Target value of Setpoint. 
Adjustable except in Strategy 6 

I f  Digital Input is set Target value of Setpoint 1. _SP I means 
for dual SP (d ,S I in SP1 is selected as the active Setpoint. 
config mode). Adjustable except in Strategy 6 

If Digital Input is set Target value of Setpoint 2. _SP2 means 
for dual SP (d ,S I in SP2 is selected as the active Setpoint. 
config mode) .  Adjustable except in Strategy 6 

If Remote Setpoint 
Input is fitted and 
Digital Input is not 
d ,S / in config 
mode 
If Remote Setpoint 
Input is fitted and 
Di ital In ut is not 

Target value of Local Setpoint. _LSP 
means the local setpoint is selected as the 
active SP (if the digital input has been 
overridden, the = character is lit instead). 
Adjustable except in Strategy 6 
Target value of Remote Setpoint. _,SP 
means the remote setpoint is selected as 
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Partlow 
Upper 

Dis la 
Value 

SP Ramp 
Rate Value 

Active Alarm 
Status 

Note: 

Lower 
Displa 

-, 5PS :1 ,, _,· 

5P..-P 

1
/4 -DIN, 1/8 -DIN & 1/16 -DIN Controllers & Indicators - Product Manual 

When Visible 

I f  Remote Setpoint 
Input is f itted, Digital 
Input is not d ,5 I in 
config mode and 
SSEn is  enabled in 
Setup mode 

If a Ramping 
Setpoint is in use 
(rP not Blank). 
If SPr (ramping SP) 
is  enabled in Setup 
mode. 
When any alarm is 
active. 

I ALM indicator 
'dr 1 will also flash 

' ..... · .. 
Description 

the active SP (if the digital input has been -
overridden, the = character is lit instead). 
Read only 
Setpoint Select. Selects between Local or 
Remote Setpoints. 
LSP = local SP, rSP = remote SP, d ,G , 
= selection via dig ital input (if configured). 
Note: LSP or rSP will override the digital 
input (active SP indication changes to =)  
Adjustable except in Strategy 6 
Actual value of selected Setpoint (e .g .  
ramping SP value). Read only 

Setpoint ramping rate, in units per hour. 
Set to Blank (higher than 9999) to turn off 
ramping. Adjustable except in Strategy 6 
U pper display shows which alarm(s) are 
active. Inactive alarms are blank  

l 

/ Alarm 1 Active 

2 Alarm 2 Active 

Loop Alarm Active 

When an extended Operator Mode is configured the additional parameters are available 
after the above parameters. Extended Operator Mode parameters can only be configured 
using the PC software. 
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Partlow 

Adj usti ng the Local Setpoi nt(s) 

Setpoints can be adjusted with in the l imits set by the Setpoint Upper and Lower Limit 
parameters in Setup. Operator Mode adjustment of Setpoint is not possible if Display 
Strategy 6 has been selected on Configuration Mode. 

Press Ei] to select the adjustable setpoint d isp lay 

Press m or ii to adjust the setpoint to the required value. 

Adj usting the Setpoint Ramp Rate 

The ramp rate may be adjusted in the range 1 to 9999 and OFF .  Increasing the ramp rate 
value beyond 9999 wil l cause the upper d isplay to go b lank and setpoint ramping to be 
switched OFF.  Setpoint ramping can be resumed by decreasing the ramp rate to 9999 or 
less. 

Press i] to select the adjustable setpoint display 

Press m or ii to adjust the setpoint to the required value.  

WARNING:  
THE S ETPOINT RAMP FEATURE DISABLES THE PRE-TUNE FACILITY. THE SELF-TUNE 
FACILITY WILL COMMENCE ONLY AFTER THE SETPOINT HAS COMPLETED THE RAMP. 

Manual  Control Mode 

To a l low manual control to be selected in Operator Mode, PoEn must be enabled in Set Up 
Mode. The MAN ind icator wi l l  flash continual ly in Manual Mode. 

Select ing/deselecting Manual  Control Mode 

Press the II) key to toggle between Automatic and Manual contro l .  

Press !ii or fJ to adjust the output power to the requ i red value. 

CAUTION : 
The Manual Mode power level can be adjusted from O to 1 00% (-1 00 to +1 00% for 
dual output) . It is not restricted by the Output Power Limit parameter OPul. 

Note : 
Disabling PoEn in Set Up Mode whilst manual control mode is active will lock the controller 
into manual mode. Pressing the Auto/Man key will !JO longer cause a return to automatic 
control. To exit from Manual Mode, PoEn must temporarily be re-enabled. 
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P1 1 60 ,  P 1 800 & P1 400 Contro l lers - Serial  Communications Parameters 

The Modbus parameter addresses, and the possible ASC I I  message types and parameter 
indents for the P1 1 60, P 1 800 & P1 400 are detai led below. RO indicates a parameter is read 
only, R/W ind icates it can also be written to. Communications writes wi l l  not implemented if 
the Communications Write Parameter is d isabled. Refer to the Modbus and ASCI I  
Commun ications sections of  this manual for deta i ls of  the protocols used. 

Bit Parameters 

Bit parameters are not appl icable to the ASC I I  protocol .  

Table 1 4. P 1 1 60, P 1 800 & P 1 400 Communications - Bit Parameters 

Parameter Modbus · Notes 
Parameter No. 

Communication 1 RO 1 = Write Enabled, 0 = Write Disabled . A negative 
Write Status acknowledgement (exception code 3) is sent to write 

commands if communications writes are disabled 
Auto I Manual 2 R/W 1 = Manual Control, 0 = Automatic Control 
Self Tune 3 R/W 1 = Activate{d), 0 = Dis-engage(d) 
Pre tune 4 R/W 1 = Activate(d), 0 = Dis-engage(d) 
Alarm 1 Status 5 RO 1 = Active , 0 = I nactive 
Alarm 2 Status 6 RO 1 = Active , 0 = I nactive 
Setpoint Ramping 7,, . .  · R/W 1 = E nable(d) ,  0 = Disable(d) 
Loop Alarm Status 1 0  R/W 1 = Active/Enable, 0 = I nactive/Disable 
Loop Alarm 1 2  R/W Read to get loop alarm status. Write 0/1 to 

disable/enable. 
Digital I nput 2 1 3  . .

. .. RO State of Option B digital input. 

. · (RSP models only) . 
To set the bit value to 1 write FF, to set the bit value to 0 write 00. Refer to Function Code 05 in the 

. Modbus Communications section. 

Word Parameters 

Table 1 5. P 1 1 60, P 1 800 & P 1 400 Commun ications - Word Parameters 

Parameter 

Process Variable 

Setpoint 

Output Power 

Modbus 
Parameter No. 

1 

· • 

. 

. i 2 

.:: . . 
.· · · · 

3 

.· : 

.· ·. 
. . .·. _ ;  . . 

. , 

RO 

R/W 

R/W 

ASCII ldent & 
Message Types 

M 
Type 2 RO 

. . 

s 
Type 2 RO 

Type 3/4 R/W 

w 
Type 2 RO 

. Type 3/4 R/W 

Page 50 P1160, P1 800 & P1400 Model Group 

Notes 

Current value of PV. 
If under-range = 62976 (<??>5 ASCI I) 
If over-range = 63232 {<??>0 ASCI I) 
If Sensor break = 63488 (ASCI I = n/a) 
Value of currently selected setpoint. 
{Target setpoint if ramping). 
Parameter is read only if the current 
setpoint is RSP . 
0% to 100% for single output; -100% 
to +100% for dual output control. 
Read Only if not in manual control. 
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Partlow 
Parameter 

Deviation 

Secondary 
Proportional Band 
Primary 
Proportional Band 
Direct / Reverse 
Acting 
Automatic Reset 
Time 
(or Loop Alarm 
Time) 

Rate 

Output 1 
Cycle time 

Scale Range 
Lower Limit 

Scale Range 
Upper Limit 

Alarm 1 Value 

Alarm 2 Value 

Manual Reset 

Overlap / 
Deadband 

On / Off Differential 

Decimal Point 
Position 

Modbus :.--. . ASCII ldent & Notes 
Parameter No. Message Types 

4 RO V Difference between Process Variable 
·
·- . /  Type 2 RO and Setpoint (value = PV-SP)  

5 R/W u Adjustable 0 .0% to 999.9% of input 
Type 2, 3/4 R/W span. Read only when Self-Tuning . 

- 6 R/W p Adjustable 0.0% to 999.9% of input 
Type 2, 3/4 R/W span.  Read only when Self-Tuning . 

7 · : , _ R/W !ita:� 1it:tl 1 = Direct Acting, 0 = Reverse 
,:. · 

8 · ,, R/W I 
. 

··•·- - Type 2, 3/4 
·t · • · 

T . . .  , 

. , 
• · . <1" : . .  ' • 

·• 

9 R/W D 
;-, 

- Type 2, 3/4 

; -_ .  

10  R/W N ,,tt.·, 
Type 2 

: \ , ' 
·· . . 

·. Type 3/4 
1 R/W H 

·,;.:1 , 
_
:2, _  

:'-' . ; Type 2 
. ,  -. ·?-.� '= .'. Type 3/4 

12  _ _  
+:'. 

. 

;;x:: 1 �  -
I ti', 1 4 1 : : ::\ ._ -. . .. ,. 

1 5  : :<:: ;.'. . , . ; ·-.:· 
. ::/· 

,•_ ' . -�-

.· . 

!( 
1:�N:�} •• 

1.;,, •-· 
·;� · - ·  
.-: 

. !, 

. , 

' ·':: 

1 7  . 

I 

, _ ,  __ _ 

R/W 
. . 

; 

R/W 

R/W 

R/W 

R/W 
:t<�---- : . . 

-- ., ·< 
R/W . , 

. <? . . 
R/W . . 

G 
Type 2 

Type 3/4 
c . 

Type 2, 3/4 
E 

Type 2, 3/4 
- . J 

Type 2, 3/4 

K 
Type 2, 3/4 

F 
Type 2, 3/4 

Q 
-• .  Type 2 _ 

- __ Type 3/4 

v'ff --

R/W 

R/W 

, RO 
R/W 

RO 
R/W 

RO 
R/W 
. . . -

R/W 

RNv 

R/W 

R/W 

-
R/W 

- - -

RO 
R/W 

Integral Time Constant value. 
(or Loop Alarm Time value in ON/OFF 
control mode if Loop Alarm Enabled) 
Read only if Self-Tuning . 
ASCI I  range: 0 to 99m 59sec (99.59) 
Modbus range: 0 to 5999 
Derivative Time Constant value. 
Read only if Self-Tuning. 
ASC I I  range: 0 to 99m 59secs. (99 .59) 
Modbus range: 0 to 5999 
0.5,  1, 2, 4 ,  8 ,  1 6, 32, 64,128 , 256 or 
512 seconds. 

Lower limit of scaled input range 

Upper limit of scaled input range 

· Alarm 1 active at this level 

Alarm 2 active at this level 

Bias value. 0% to 100% for single 
control output or 
-100% to +100% for dual outputs 
20% to +20% of PS_P + PS_S; 
Negative value = Deadband 
Positive value = Overlap 
0 . 1  % to 10 .0% of input span 
Used for Primary output on/off 
differential and for combined Primary 
and Secondary on/off differential. 
0 = xxxx 
1 = xxx.x 
2 = xx.xx 
3 = x.xxx 
Read only if not Linear Input. 
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Parameter Modbus ASCI I  ldent & Notes 
Parameter No . . Message Types 

Output 2 1 9  R/W 0 0.5, 1 ,  2, 4, 8, 16, 32, 64, 1 28,  256 or 
Cycle Time. Type 2 RO 512 seconds. 

Type 3/4 R/W 
Primary Output 20 R/W B Safety power limit; 0 to 100 %.  
Power Limit Type 2 RO 

Type 3/4 R/W 

1· . d  Actua l  Setpoint 21 RO " Current (ramping) value of selected 
t ,,·: . i  , ,, , r, . : �l� �· setpoint. _•.:, t 

Setpoint U pper 22 R/W A Maximum setpoint value. Current SP 
Limit Type 2 RO to Input Range Maximum 

Type 3/4 R/W 
Setpoint Lower 23 R/W T Minimum setpoint value. Current SP 
Limit Type 2 RO to Input Range Min imum 

Type 3/4 R/W 
Setpoint Ramp 24 R/W I\ 0 = Off, 1 to 9999 increments / hour. 
Rate Type 2 RO Dec Point position as for input range. 

Type 3/4 . R/W 
Input Filter Time 25 R/W m 0 to 100 seconds 
Constant Type 2, 3/4 R/W 
Process Value 26 R/W V Modified PV = Actual PV + PV Offset. 
Offset Type 2 RO Limited by Scale Range Maximum 

Type 3/4 R/W and Scale Range Min imum. 
Re-transmit Output 27 R/W [ Maximum scale value for retransmit 
Maximum Type 2, 3/4 R/W output, 1999 to 9999. This parameter 

applies to the first re-transmit output 
fitted (see also Modbus parameters 
2214 ,  2224 & 2234). 

Re-transmit Output 28 R/W \ Minimum scale value for retransmit 
Minimum Type 2, 3/4 R/W output, 1999 to 9999. This parameter 

applies to the first re-transmit output 
fitted (see also Modbus parameters 
2215, 2225 & 2235). 

Setpoint 2 29 R/W �it!� �\f-, t;::1 r.�. e�=�-: .. : ..... �-\',,,. _(( 
Value of Setpoint 2 

Remote Setpoint 30 RO }fif ·
·
: . .- ' . .  ,t .-,; -�� Value of Remote Setpoint. Returns 

-� 0FFFFhex if RSP not fitted. 
Remote Setpoint 31 R/W - Modified RSP = Actual RSP + RSP 
Offset Type 2, 3/4 R/W Offset. Limited by Scale Range 

Maximum and Scale Range Min imum. 
Alarm 1 Hysteresis 32 R/W :.��� -

• •  
1,¥? ;.�)hi ��l __ •!.:t! 0 to 1 00% of span .(1-- . 

Alarm 2 Hysteresis 33 R/W i.;· ·t�/t! .. �-- .�.· f  0 to 100% of span 
Setpoint 1 34 R/W I /t i> 'i f t� Value of Setpoint 1 
Setpoint Select 35 RO 1-;;.. . . 

It
1
i 

' ?"; Shows which is the currently selected " · -;ti 
l;t:' . . 

l0 ii,;� ·_J . .:,, • active setpoint - . t; 1 = SP1 or LSP >� -

\::f\� H . ; 2 = SP2 
t.�':.C ,t; 100hex = RSP 
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Parameter 

Controller 
commands 

Controller Status 

Scan Table 

Equipment ID 

59321 ,  Issue 5 - March 2005 

ASCII ldent & 
Message Types 

Z . 
Type 3/4 R/W 

·. ,.· .... 

Notes 

Only Type 3 / 4 ASCII messages are 
al lowed with this parameter. The 
{DAT A} field must be one of eight five
digit numbers. The commands 
corresponding to the {DAT A} field 
value are: 

0001 0  = Activate Manual Control 
00020 = Activate Automatic Control 
00030 = Activate the Self-Tune 
00040 = De-activate the Self-Tune 
00050 = Request Pre-Tune 
00060 = Abort Pre-Tune 
00130 = Activate Loop Alarm 
001 40 = De-activate Loop Alarm 

Bit Meaning 
0 Alarm 1 status. 

1 

2 

3 

4 

5 

7 

8 

0 = activated, 1 = safe 
Alarm 2 status. 
0 = activated, 1 = safe 
Self-Tune status. 
0 = disabled 
1 = activated 
Change Indicator. 1 = 
A parameter other than 
controller status, PV or 
Output power has been 
changed since the last 
time the status word 
was read. 
Comms write status: 
0 = disabled 
1 = enabled. 
AIM control. 
0 = disabled 
1 = enabled 
Pre-tune status. 
0 = disabled 
1 = enabled. 
Loop alarm status. 
0 = activated, 1 = safe. 

Reads back main process values. 
Response is: L{N}25aaaaabbbbb 
cccccdddddeeeeeA * where : 
aaaaa = Actual Setpoint value 
bbbbb = Process Variable value 
ccccc = Primary PID Power value 
ddddd = Secondary P ID Power value 
eeeee = Controller Status (see above) 
The four digit model number 6100 
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Par low 
Parameter 

Serial Number Low 
Serial Number Mid 
Serial Number High 
Date of 
manufacture 

Product Revision 
Level 

Firmware Version 

Input status 

Remote Setpoint 
Lower Limit 
Remote Setpoint 
Upper Limit 
Option Slot 1 
Re-transmit output 
Maximum 
Option Slot 1 
Re-transmit output 
Min imum 
Option Slot 2 
Re-transmit output 
Maximum 
Option Slot 2 
Re-transmit output 
Min imum 
Option Slot 3 
Re-transmit output 
Maximum 
Option Slot 3 
Re-transmit output 
Min imum 

Note: 

1/4 -D IN ,  1/8 -DIN & 1/1 6  -DIN Controllers & Indicators - Product Manual 

Modbus 
Parameter N o. 

1 33 

Notes 

Digits aaaa 
Digits bbbb 
Digits cccc 

Un it serial number. 
Format aaaa bbbb 
cccc, (12 BCD digits). 

Manufacturing date code as an 
encoded binary number. 
E.g. 0403 for April 2003 is returned as 
193hex 

Low Byte Alpha part of PRL. 
E.g . A =  01 hex 

H igh Byte Numeric part of PRL. 

Bits 
0 - 4 
5 - 9  

10 - 15 

E .g .  13 = 0Dhex 
Meaning 
Revision number (1,2 . . .  ) 
Alpha version (A=0, 
8=1 . . . )  
Numeric version 
(starting from 121 = 0) 

Input status. Read Only. 
Bit 0: Sensor break flag 
Bit 1: Under-range flag 
Bit 2: Over-range flag 
RSP value to be used when RSP 
input is at min imum. -1999 to 9999 
RSP value to be used when RSP 
input is at min imum. -1999 to 9999 
Maximum scale value for retransmit 
output in slot 1, 1 999 to 9999. 

Minimum scale value for retransmit 
output in slot 1, 1999 to 9999. 

Maximum scale value for retransmit 
output in slot 2, 1999 to 9999 .  

Minimum scale value for retransmit 
output in slot 2, 1999 to 9999 . 

Maximum scale value for retransmit 
output in slot 3, 1999 to 9999. 

Minimum scale value for retransmit 
output in slot 3, 1 999 to 9999. 

Some of the parameters that do not apply for a particular configuration will accept reads 
and writes (e.g. attempting to scale a Linear output which has not been fitted) . Read only 
parameters will return an exception if an attempt is made to write values to them. 
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J 9 P 1 1 61 ,  P 1 801 & P1 401  Limit Control ler - Model Group 

Limit Control lers protect p rocesses that could become hazardous under fau lt conditions, by 
shutting down the process at a preset level .  They are avai lable in three sizes: P 1 1 61 1

/16 D IN  
Limit Control ler (48 x 48mm), P1 801 1 /8 DIN Limit Contro l ler (96 x 48mm) and P 1401  1/4 D I N  
Limit Contro l ler (96 x 96mm). 

• H igh or low trip 

• Exceed & relay trip indicators 

• RS485 Mod bus and ASC I I  comms 

• PV retransmit option 

• 5 amp latch ing l imit relay 

• 2 Annunciators or process alarms 

• Remote reset option 

• Configuration via PC 

P1 1 61 ,  P1 80 1  & P1401  L imit Control lers - Configuration Mode 

This mode is normal ly used only when the instrument is configured for the fi rst time or when 
a major change is made to the contro l ler characteristics. The Configuration Mode parameters 
must be set as required before adjusting parameters in Setup Mode, or attempting to use the 
instrument in an appl ication .  

) Entry i nto the Configuration Mode  

CAUTION : 
Adjustments to these parameters should only be performed by personnel 
competent and authorised to do so. 

Configuration is entered from Select Mode 

Hold down Et] and press fl to force the control ler into the Select Mode. 

then 

Press m or i3 to navigate to the Configuration Mode option, then press Ei]. 

Note: 
Entry into this mode is security-protected by the Configuration Mode Lock Code. Refer to 
the Unlock Code section for more details. 

Scrol l ing through Parameters and Values 

Press Ii] to scro l l  through the parameters (parameters are described below) . 

Note: 
Only parameters that are applicable to the hardware options chosen will be displayed. 
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Changing Parameter Val ues 

Press i] to navigate to the requ i red parameter, then press m or ii to set the 
value as requ ired .  

Once the value is changed , the d isplay wi l l  flash to i nd icate that confirmation of the change is  
requ ired. The value wi l l  revert back i f  not confi rmed within 1 O seconds. 

Note: 

Press 8 to accept the change. 

Or 

Press i] to reject the change and to move onto the next parameter. 

Hold down i] and press m to return to Select Mode. 

If there is no key activity for 2 minutes, the instrument returns to the operator mode. 
Table 1 6. P1 1 6 1 ,  P 1 801 & P 1 40 1  Configuration Mode Parameters 

Parameter 

Input type and 
Range 

Page 56 

Description 

B type: 1 00 to 1 824 °C 

B type: 21 1 to 331 5 °F 

C type: O to 2320 °C 

C type: 32 to 4208 °F 

J type: -200 to 1 200 °C 

J type: -328 to 21 92 °F 

J type: - 1 28.8 to 537.7 °C 
with decimal point 
J type: -1 99.9 to 999.9 °F 
with decimal point 
K type: -240 to 1 373 °C 
K type: -400 to 2503 °F 
K type: - 128 .8  to 537.7 °C 
with decimal point 
K type: - 1 99.9 to 999.9 °F 
with decimal point 
L type: 0 to 762 °C 

-L type: 32 to 1 403 °F 

L type: 0.0 to 537.7 °C 
with decimal point 
L type: 32.0 to 999.9 °F 
with decimal point 

P1161, P1801& P1401 Model Group 

Default When 
Value Visible 
J[ Always 
for Europe 

JF 
for USA 
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Partlow �-� . -
-"'--" . .... " 

Parameter Description Default When 
Value Visible 

N type: 0 to 1399 °C 

N type: 32 to 2551 °F 

R type: 0 to 1 759 °C 

R type: 32 to 3198 °F 

S type: 0 to 1762 °C 

S type: 32 to 3204 °F 

T type: -240 to 400 °C 

T type: -400 to 752 °F 

T type: -128.8 to 400.0 °C 
with decimal point 
T type: -199.9 to 752.0 °F 
with decimal point 
PtRh20% vs PtRh40%: 
O to 1 850 °C 
PtRh20% vs PtRh40%:  
32 to  3362 °F  
Pt1 00 :  - 1 99 to  800 °C 

) 
Pt1 00 :  -328 to 1 472 °F 

Pt100: - 128.8 to 537 .7  °C 
with decimal point 
Pt1 00 :  -199.9 to 999.9 °F 
with decimal point 
0 to 20mA DC 

4 to 20mA DC 

0 to 50mV DC 

10 to 50mV DC 

0 to 5V DC 

1 to 5V DC 

0 to  1 0V DC 

2 to 1 0V DC 

Scale Range Scale Range Lower Limit +100 to Range Linear Always 
Upper Umit Max inputs = 

1 000 
( °Cl°F 
inputs = 
max 
range) 

Scale Range Range Min . to Scale range Upper Limit - Linear = 0 Always 
Lower Limit 100 (°C!°F = 

min range) 
• ..,� .... ,:-e!�\C•'-, A 
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� 

Parameter Description Default When 
Value Visible 

Decimal point Decimal point position in lnPc = 
position non-temperature ranges. mV, V or 

0 = xxxx mA 
1 = xxx.x 
2 = xx.xx 
3 = x.xxx 

Process a Always 
Variable Offset 
Limit Action High Limit. Limit relay is H ,  Always 

energised when process 
"safe" (PV < Limit Setpoint) 
Low Limit. Limit relay is 
energised when process 
"safe" (PV > Limit Setpoint) 

Setpoint Upper Range Always 
Limit Max. 
Setpoint Lower Range Always 
Limit Min 
Alarm 1Type Process High Alarm P_H I Always 

Process Low Alarm 

Deviation Alarm 

Band Alarm 

No alarm 

Process High Range Min. to Range Max. Range RLR I = 
Alarm 1 value* Parameter repeated in Setup Mode Max. P_H I 

Process Low Range Min. to Range Max Range RLR I = 
Alarm 1 value* Parameter repeated in Setup Mode Min. P_Lo 
Deviation ±span from setpoint 5 RLR I = 
Alarm 1 Value* Parameter repeated in Setup Mode dE 

Band Alarm 1 1 LSD to full span from setpoint. 5 RLR I = 
value* Parameter repeated in Setup Mode bRnd 
Alarm 1 1 LSD to 100% of span (in display units) Always 
Hysteresis* on "safe" side of alarm point. 

Parameter repeated in Setup Mode 
Alarm 2 Type As for alarm 1 type P_lo Always 

Process High Range Min. to Range Max. Range RLR2 = 
Alarm 2 value* Parameter repeated in Setup Mode Max. P_H I 

Process Low Range Min. to Range Max. - Range RLR2 = 
Alarm 2 value* Parameter repeated in Setup Mode Min. P_Lo 
Deviation ±span from setpoint. 5 RLA2 = 
Alarm 2 Value* Parameter repeated in Setup Mode dE 
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) Parameter Description Default When 
Value Visible 

Band Alarm 2 1 LSD to full span from setpoint. s RLR2 = 
value* Parameter repeated in Setup Mode bRnd 
Alarm 2 1 LSD to 100% of span (in display units) Always 
Hysteresis* on "safe" side of alarm point. 

Parameter repeated in Setup Mode 
Output 2 Limit Output Relay R2_d 0Pn2 
Usage when = rl'::J 

Alarm 1, Direct Acting 0Pn2 is Not linear 
Alarm 1, Reverse Acting not linear 

output Not linear 
Alarm 2, Direct Acting type, Not linear 
Alarm 2, Reverse Acting rEl:P if Not linear 
Logical Alarm 1 OR Alarm 2 0Pn2 is Not linear Direct Acting l inear 
Logical Alarm 1 OR Alarm 2 output 

Not linear Reverse Acting type 

Logical Alarm 1 AND Alarm Not linear 2, Direct Acting 
Logical Alarm 1 AND Alarm Not linear 2, Reverse Acting 

) Limit Annunciator, Direct Not linear Acting 
Limit Annunciator, Reverse Not linear Acting 
Retransmit SP Output Linear only 
Retransmit PV Output Linear only 

Linear Output 0 to 5 V DC output 1 Q_ ID 0Pn2 = 
2 Range 

0 to 10 V DC output L ,n 

2 to 10 V DC output 

0 to 20 mA DC output 

4 to 20 mA DC output 

Retransmit Range USE2 = 
Output 2 Scale Display value where output is maximum max rEl:S or 
maximum rEl:P 
Retransmit - 1999 to 9999 Range min USE2 = 
Output 2 Scale 

Display value where output is minimum rfl:S or 
minimum rEl:P 
Output 3 As for output 2 R l_d 0Pn3 is 
Usage not nonE 
Linear Output As for output 2 Q_ 10 0Pn3 = 
3 Range l ,n 

... . . · ' . . 
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Parameter 

Retransmit 
Output 3 Scale 
maximum 

Retransmit 
Output 3 Scale 
minimum 

Display 
Strategy 

Comms 
Protocol 

Bit rate 

Communica
tions Address 

Communica
tions Write 
Enable 

Configuration 
Mode Lock 
Code 

Notes : 

1
/4 -D IN ,  1

/8 -DIN & 1
/16 -DIN Controllers & Indicators - Product Manual 

Description 

Display value where output is maximum 

- /999 to 9999 

PV is visible in Operator 
mode 
PV not visible in Operator 
mode 

Modbus with no parity 
Modbus with Even Parity 
Modbus with Odd Parity 
1 .2 kbps 

1 9.2 kbps 

A unique address for each 
instrument between 1 to 255 
(Modbus), or 1 to 99 (Ascii) 

Default 
Value 
Range 
max 

Range min 

EnRb 

("7bn 

Y.B 

Read only. Comms ,-_ L11J 
writes ignored 
Read / Write. Writing via 
Comms is possible 

20 

When 
Visible 
USE3 = 
,EcS or 
,EcP 
USE3 = 
,EcS or 
,EcP 
Always 

DPnR = 
,YBS 

DPnR = 
,YBS 

DPnR = 
,YBS 

Always 

Always 

Option Slot 1 is a fixed Limit Relay output. A Digital Input module fitted to Option Slot A will 
duplicate the front Reset key 8 function. 
As these functions cannot be changed, configuration menus are not required. 
Alarm parameters marked * are repeated in Setup Mode. 

CAUTION : 
Process Variable Offset can be used to modify the measured value to compensate 
for probe errors . Positive values increase the reading, negative values are 
subtracted. This parameter is effectively, a cal ibration adjustment and M UST be 
used with care. 
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P1 1 61 1 P1 801 & P1401  Limit Control lers - Setup Mode 
This mode is normal ly selected on ly after Configu ration Mode has been completed, and is 
used when a change to the process set up  is requ i red . 

Note: 
Entry into Setup Mode is security-protected by the Setup Mode lock code. 

Entry into the Setup Mode 
Hold down iJ and press m to enter the Select Mode 

Press m or f.i to navigate to the Setup Mode opt ion ,  then press 
Setup Mode. 
The Setup LED IJ will l ight while in  Setup mode 

to enter 

Scroll ing through Parameters & Values 
Press lfl to scroll through the parameters ( refer to the table below) and their values. 

Changing Parameter Values 

Note: 

Press Ii] to select the requ i red parameter, then press f!I or � to set the value as 
required . 

Once the d isp layed value is changed , the effect is immediate. No confi rmation of the 
change is required. 

If there is no key activity for two minutes, the instrument returns to the operator mode. 
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Table 1 7 . P 1 1 6 1 ,  P 1 801 & P 1 40 1  Set Up Mode Parameters 

Parameter Upper Display Default When 
Ad"ustment Ran e Value Visible 

Limit Setpoint value Scaled Range Minimum to Range Always 
Scaled Range Maximum max when 

[crl=H I 
Range min 

when 
[crl=lo 

Limit Hysteresis 1 LSD to full span in I Always 
· display units, on the safe 
side of the limit SP 

Input Filter Time OFF, 0.5 to 100.0 secs in 2.0 Always 
constant 0.5 sec increments 
Process High Alarm 1 Range Min. to Range Range RLR I =  p _H I 
value* Max. Max. 
Process Low Alarm 1 Range Min. to Range Range RLR I =  P _lo 
value* Max. Min. 
Deviation Alarm 1 ±span from setpoint s RLR I =  dE 
Value* 
Band Alarm 1 value* 1 LSD to full span from s RLR I =  bRnd 

setpoint. 
Alarm 1 Hysteresis* Up to 100% of span Always 

Process H igh Alarm 2 Range Min. to Range Range RLR2 = P_H , 
value* Max. Max. 
Process Low Alarm 2 Range Min. to Range Range RLR2 = P_Lo 
value* Max. Min. 
Deviation Alarm 2 ±span from setpoint s RLR2 = dE 
Value 
Band Alarm 2 value* 1 LSD to full span from s RLR2 = bRnd 

setpoint. 
Alarm 2 Hysteresis* Up to 100% of span I Always 
Set-up Lock Code 0 to 9999 ID Always 
**First Operator mode displays follows. 
Note: 

Alarm parameters marked * are repeated in Configuration Mode. 
Note: 

**Once the complete list of Set Up Mode parameters has been displayed, the first 
Operator Mode display is shown without exiting from Set Up Mode. 

CAUTION :  
An excess ively large filter time could s ign ificantly delay detection of  a l imit 
condition. Set this value to the min imum requ i red to remove noise from the process 
variable. 
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P1 1 61 ,  P1 801 & P1401  L imit Contro l lers - Operator Mode 

This is the mode used during normal operation of the instrument. I t  can be accessed from 
Select Mode, and is the usual mode entered at power-up. 

WARNING: 
IN NORMAL OPERATION, THE OPERATOR MUST NOT REMOVE THE INSTRUMENT FROM 
ITS H OUSING OR HAVE UNRESTRICTED ACCESS TO THE REAR TERMINALS, AS THIS 
WOU LD PROVIDE POTENTIAL CONTACT WITH HAZARDOUS LIVE PARTS. 

CAUTION :  
Set a l l  Configuration Mode parameters and Setup Mode parameters as requi red 
before starting  normal operations. 

N avigating in Operator Mode 

Press liJ to move between d isplays. 

Table 1 8 . P1 1 6 1 ,  P 1 80 1  & P 1 401 Operator Mode Displays 

U pper 
Dis la 

PV Value 

Limit S P  
Value 

High Limit 
Hold 
Low Limit 
Hold 
Exceed Time 
Value 

Active Alarm 
Status 

Lower 
Dis la 
Limit SP 

Value 

Blank 

When Visib le 

Display strategy is 
set to EnRb. 
(Initial Screen) 
Display strategy is 
set to d ,SR. 
(Initial Screen) 
[crl = H I  in 
Configuration Mode 
Ccrl = lo in 
Configuration Mode 
Always available 

When any alarm is 
active. 

ALM indicator 
will also flash 

L imit Setpoint Adjustment 

Description 

Process Variable and Limit Setpoint 
values. 
Read only 

Limit Setpoint value only. 
Read only 

Highest PV value since this parameter 
was last reset. 
Lowest PV value since this parameter was 
last reset. 
Accumulated time of Limit SP exceed 
conditions since this parameter was last 
reset. Time Format: mm.ss to 99.59, then 
mmm.s (10 sec increments) 
Shows [HH J when �999. 9 
Upper display shows which alarm(s) are 
active. Inactive alarms are blank 

Rn 

/ Alarm 1 Active 

2 Alarm 2 Active 

Annunciator Active 

Adjustment of the Limit Setpoint can be only made from Setup Mode.  
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Exceed Condition 

An Exceed Condition occurs when the Process Variable exceeds the Limit Setpoint value 
( i .e .  PV is greater than the Limit Setpoint when set for high l im it action,  PV is less than the 
Limit Setpoint for low l imit action ) .  The R LED is on during this cond ition , and is 
exti ngu ished once it has passed . 

Limit Output Function 

The Limit Output relay(s) de-energise whenever an Exceed condition occurs, causing the 
process to shut down. The ii LED is on when the relay is d e-energ ised . 
The relay remains latched off even if the Exceed condition is no longer present. A reset 
instruction must be given after the exceed cond ition has assed to re-energise the relay, 
al lowing the process to conti nue. The • LED then turns off. 

Limit Annunciator Outputs 

An An nunciator output wi l l  activate when an Exceed cond ition occurs ,  and wi l l  remain active 
unti l a reset instruction is received, or the Exceed condition has passed. Unl i ke the Limit 
Output, an Annunciator can be reset even if the Exceed condition is present. When an 
Annunciator is  active, the Ej LED wi l l  f lash and the Alarm Status screen is avai lable. 

Resett ing L imit Outputs & Ann unciators 

A reset instruction can be g iven by any of the fol lowing methods. The front panel Reset key, 
the Digita l I nput (if fitted) or via Serial Communications command if an RS485 
Communications module is fitted .  

U sing The Reset Key To Reset L imit Outputs & An n u nciators 

Press the 8 key reset an active Annunciator or latched Limit Relay. 

Note: 
Annunciators will deactivate immediately, Limit Outputs will only re-energise if the Exceed 
condition has passed. 

CAUTION : 
Ensure that the cause of the Exceed cond ition has been rectified before resett ing 
the Limit Output. 

Resetting Limit Hold and Exceed Time 

The h ighest PV value reached (for High Limit action ) or lowest PV value reached (for Low 
Limit action) and the accumulated t ime of L imit SP exceed conditions can be viewed. 

To reset the stored L imit Hold and Exceed Time values 

Display the value to be reset, the press the ii key for 5 seconds. The upper display 
briefly shows - - - - when the value is reset. 

' !  . t -· � • •  
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The Modbus parameter addresses, and the possible ASCI I  message types and parameters 
indents for the P 1 1 6 1 ,  P 1 80 1  & P 1 401 are detai led below. RO ind icates a parameter is  read 
only, R/W ind icates it can a lso be written to. Communications writes wil l  not implemented if 
the Com m un ications Write Parameter is d isabled. Refer to the Modbus and ASCI I  
Communications sections of this manual for detai ls of the protocols used . 

Bit Parameters 

Bit parameters are not appl icable to the ASC I I  protocol .  

Tab le 1 9. P 1 1 6 1 ,  P 1 80 1  & P 1 40 1  Commun ications - B it Parameters 

Parameter 
1 

• Modbu�< · , . . Notes 
Parameter No. 

Communication 1 . . · . RO 1 = Write Enabled, 0 = Write Disabled. A negative 
Write Status acknowledgement (exception code 3) is sent to write 

commands if com munications writes are disabled 
Limit Action 2 RO 1 = Low Limit, O = High Limit 
Reset Limit Relay 3 R/W 1 = Reset Latched Relays. A read returns the values 0 
Limit Status . 4 RO 1 = In Exceed Condition, 0 = Not in Exceed Condition 
Alarm 1 Status 5 RO 1 = Active , 0 = Inactive 
Alarm 2 Status 6 RO 1 = Active, 0 = Inactive 
Limit Output Status 7 RO 1 = Relay latched, 0 = Relay not latched 
Annunciator Output ·. 8 · Ro ·· 1 = Active, 0 = Inactive 
Status 

To set the bit value to 1 write FF, to set the bit value to O write 00. Refer to Function Code 05 in the 
Modbus Communications section. 

Word Parameters 

Table 20. P 1 1 6 1 ,  P1 801 & P 1 401  Commun ications - Word Parameters 

Parameter Modbus ASCI I  ldent & Notes 
Parameter No. Message Types 

Process Variable 1 RO M Current value of PV. : :· .. • .  Type 2, RO If under-range = 62976 (<??>5 ASC II) 
If over-range = 63232 (<??>O ASCII )  
If Sensor break = 63488 (ASCII = n/a) 

Limit Setpoint .'-: 2 R/W s Value of the Limit Setpoint. 
. . Type 2, 3/4 R/W ·· .. . .  

Hold Value . 3 ' R/W A Highest PV value (High Limit Action) 
I i . .  Type 2 RO or Lowest PV value (Low Limit Action) 

•,• .  since this parameter was last reset. . . 
... · .·. : Modbus: Write any value to reset 

ASC I I :  See Controller Command 
001 60 for reset. 
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Parameter 

Deviation 

Time Exceeded 
Value 

Limit Hysteresis 

Alarm 1 Value 

Alarm 2 Value 

Scale Range 
Lower Limit 

Scale Range 
Upper Limit 

Decimal Point 
Position 

Input Filter Time 
Constant 
Re-transmit output 
Maximum 

Re-transmit Output 
M inimum 

Process Value 
Offset 

Alarm 1 Hysteresis 
Alarm 2 Hysteresis 
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Modbus 
Parameter No.  

4 . : 

, ·  . .  / 

5 

6 

7 

8 
)· 

9 

. .... :.· 

0 

• ·. 1 1  

1 2  

. , . 1 3  

. . 1 4  

26 

•. ·, 
) 32 

.· 

/ 33 · .•... ' 

RO 

R/W 

R/W 

R/W 

R/W 
1: : .. :. 

R/W 

R./\JI/ ., 

R/W 

. ·•. 

R/W 

R/W 

: 

it . 
R/W 

R/W 
R/W 

ASGII ldent & 
Message Types 

V 
Type 2 RO 

T 
Type 2 RO 

; 

F 
Type 2, 3/4 R/W 

C 
Type 2, 3/4 R/W 

E ' 
Type 2, 3/4 R/W 

H 
Type 2 RO 

Type 3/4 R/W 
G 

Type 2 RO 
Type 3/4 R/W 
: Q 
Type 2 RO 

Type 3/4 R/W 
' 

m 
Type 2, 3/4 R/W 

[ 
Type 2, 3/4 R/W 

\ 
Type 2, 3/4 R/W 

V 
Type 2 RO 

Type 3/4 R/W 
-�--"JJ !t "!.""· ·  �'· '" -,� 

��
-
· ,�/

-
� �� �'J 

P1 1 61 ,  P1 801 & P1 401 Model Group 

Notes 

Difference between Process Variable 
and Limit Setpoint (value = PV-Limit 
SP) 
Accumulated time of Limit SP exceed 

· cond itions since this parameter was 
last reset. 
Modbus: Write any value to reset 
ASCI I :  See Controller Command 
00170 for reset 
A band on the "safe" side of the Limit 
SP. Adjustable O to 1 00% of span .  A 
latched l imit relay cannot be reset until 
the process passes through this band 
Alarm 1 active at this level 

Alarm 2 active at this level 

Lower limit of scaled input range 

Upper l imit of scaled input range 

Read only if not Linear Input. 
0 = xxxx 
1 = xxx.x 
2 = xx.xx 
3 = x.xxx 
0 to 100 seconds 

Maximum scale value for retransmit 
output, 1999 to 9999. Th is parameter 
applies to the first re-transmit output 
fitted (see also Modbus parameters 
2224, 2225, 2234 & 2235). 
Minimum scale value for retransmit 
output, 1999 to 9999. This parameter 
applies to the first re-transmit output 
fitted (see also Modbus parameters 
2224, 2225, 2234 & 2235). 
Modified PV = Actual PV + PV Offset. 
Limited by Scale Range Max.  and 
Scale Range Min.  
0 to 100% of span 
0 to 100% of span 
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Parameter 

Controller 
Commands 

Controller Status 

Scan Table 

Equipment ID 

r •• 0 

Modbus 
Parameter No. 

. 1 22 RO 

5932 1 ,  Issue 5 - March 2005 

ASCII  ldent & 
Message Types 

z 
Type 3/4 R/W 

L 
Type 2 

] 

RO , 

Notes 

The Type 3 {DAT A} field must be one 
of three five-digit numbers: 

001 50 = Reset Limit Outputs 
001 60 = Reset Hold Value 
001 70 = Reset Exceed Time value 

The response contains the same 
{DATA}. A negative acknowledgement 
will be returned if Reset in not 
possible or already implemented. 

Bits 
0 

2 
3 

4 

5 
6 
7 
8 

· 9. 

1 0  

1 1  

1 2  

Meaning 
Alarm 1 status: 
0 = Activated, 1 = Safe 
Alarm 2 status: 
0 = Activated, 1 = Safe 
Not used 
Change Indicator : 
0 = No changes, since 
Controller Status was 
last read. 
1 = A parameter other 
than Controller Status 
or PV has changed 
Comms write status: 
0 = Disabled 
1 = Enabled 
Not used 
Not used 
Not used 
Not used 
Limit status: 
0 = Not Exceeded, 1 = 
Exceeded 
Limit Relay Status: 
0 = safe, 1 = Latched 
Off 
Limit Action : 
0 = Low Limit, 1 = High 
Limit 
Annunciator status: 
0 = inactive, 1 = Active 

Reads back main process values. 
• Type 2 RO Response is: L{N}25aaaaabbbbb 

cccccdddddeeeeeA * where: 
aaaaa = Limit Setpoint value 
bbbbb = Process Variable value 
ccccc = Hold value 
ddddd = Exceeded Time value 
eeeee = Controller Status (see above) 
The four digit model number 6700 
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Parameter 

Serial N umber Low 
Serial Number Mid 
Serial Number H igh 
Date of 
manufacture 

Product Revision 
Level 

Firmware Version 

Input status 

Option Slot 2 
Re-transmit output 
Maximum 
Option Slot 2 
Re-transmit output 
Minimum 
Option Slot 3 
Re-transmit output 
Maximum 
Option Slot 3 
Re-transmit output 
Minimu m 

Note: 

1/4 -DIN, 1/a -DIN & 1
/15 -DIN Controllers & Indicators - Product Manual 

Modbus 
Parameter No. 

1 23 RO 
1 24 

1 25 

1 26 RO 

1 2� RO 

1 30 RO 

1 33 RO 

2224 R/W 

· 2225 R/W 

· · 2234 R/W 

2235 R/W 

Notes 

Manufacturing date code as an 
encoded binary number. 
E.g. 0403 for April 2003 is returned as 
1 93hex 
Low Byte Alpha part of P RL. 

E.g. A =  01 hex 
High Byte Numeric part of PRL. 

Bits 
0 - 4 
5 - 9  

10 - 15 

E.g. 13 = 0Dhex 
Meaning 
Revision number (1,2 . . .  ) 
Alpha version (A=0, 
8=1  . . .  ) 
Numeric version 
(starting from 121 = 0) 

Input status. Read Only. 
Bit 0: Sensor break flag 
Bit 1: Under-range flag 
Bit 2: Over-range flag 
Maximum scale value for retransmit 
output in slot 2, 1999 to 9999.  

M inimum scale value for retransmit 
output in slot 2, 1999 to 9999 . 

Maximum scale value for retransmit 
output in slot 3, 1 999 to 9999. 

Minimum scale value for retransmit 
output in slot 3, 1 999 to 9999. 

Some of the parameters that do not apply to a particular configuration will accept reads 
and writes (e.g. attempting to scale a Linear output which has not been fitted). Read only 
parameters will return an exception if an attempt is made to write values to them. 
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} 1 0  P601 0 & P 18 1 0 Indicator - Model  Group 
These Ind icators are ideal for most process monitoring applications. Avai lable with a red ,  
green o r  Red/Green colour  change d isplay, p lug-in modu les for latching or non-latch ing 
relays, transmitter power output, or PV retransmission. The P60 1 0  1 /1 6  DIN Ind icator (48 x 
48mm) and P 1 8 1 0  1/8 D IN  Ind icator (96 x 48mm) offer s imi lar functional ity i n  two D I N  sizes. 

• Red, Green or Colour Change d isp lay 

• PV Retransmit option 

• Min/max Value hold 

• RS485 Modbus and ASC I I  comms 

• Up  to five Process Alarms 

• Transmitter PSU option 

• Remote Latched Relay reset 

• Configuration via PC 

P60 1 0  & P1 81 0  Indicators - Configuration Mode 

This mode is norma lly used only when the ind icator is configured for the first time or when a 
major change is made to the i nstruments characteristics . The Configuration Mode 
parameters must be set as requ i red before adjusting parameters in Setup Mode, or 
attempting to use the in an appl ication.  

) Entry i nto the Configuration Mode 

CAUTION:  
Adjustments to these parameters should only be performed by personnel 
competent and authorised to do so. 

Configuration is entered from Select Mode 

Hold down i] and press &., to force the contro l ler into the Select Mode. 

· The Sl[f: legend is shown for 1 second , followed by the legend for the current mode. 

Press &] or � to navigate to the Configuration Mode option, then press [il. 

Note : 
Entry into this mode is security-protected by the Configuration Mode Lock Code. Refer to 
the Unlock Code section for more details. 

Note : 1/8 Din indicators have an additional Set LED · . This flashes in Configuration Mode. 
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Scro l l i ng through Parameters and Values 

Note: 

Press i] to scroll through the parameters. While this key is pressed , and up to 1 
second after, the parameter legend is shown , followed by the current parameter value .  

On ly parameters that are appl icable to the hardware options chosen wi l l  be d isplayed . 

Chang ing Parameter Values 

Note : 

Press i] to navigate to the requ i red parameter, then press m or i) to set the 
value as requ i red . 

Once the desired va lue is set, press i] to d isplay :IES?, press &)with in 1 0  
seconds, accept the change, otherwise parameter wil l  revert to previous val ue. 

Or 

Press [il to reject the change and to move onto the next parameter. 

Hold down l!J and press ffl to return to Select Mode. 

If there is no key activity for 2 minutes the instrument returns to the operator mode. 
Table 21 . P60 1 0  & P 1 8 1 0  Configuration Mode Parameters 

---------------Parameter 

I nput type and 
Range 

Page 70 

Legend 
for 1 sec 
followed 

by 

.a-....: · - •. • 

Set Adjustment Range & 
Value Description 

B type: 100 to 1824 °C 

B type : 211 to 3315 °F 

C type: O to 2320 °C 

C type: 32 to 4208 °F 

J type: -200 to 1200 °C 

J type: -328 to 2192 °F 

J type: -128 .8 to 537.7 °C with 
decimal point 
J type: -199.9 to 999.9 °F with 
decimal point 
K type: -240 to 1373 °C 
K type: -400 to 2503 °F 
K type: -128 .8 to 537.7 °C with 
decimal point 
K type: -199 .9 to 999.9 °F with 
decimal point 

P601 0  & P 1 81 0 Model Group 

Default When Units i 

Value Visib le Display! 
(11s Din i 

__ Only} ___ ! 

J[ Always i 

! for 
Europ l 
e 

JF I 
for ! USA 

! 

l 

-- · ·· · -----·· ·· ·-' 
--
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1/4 -D IN ,  1 /8 -DIN & 1/1 6 -DIN Controllers & Indicators - Product Manual 
Partlow 

------�-----r- ----------------r-------,-· .. ·-·· .. ···- ··-·--.. Units 
Display 
(11s Din 

Adjustment Range & 
Description 

Default When 
Value Visible 

Parameter Legend 
for 1 sec 
followed 

Set 
Value 

by --+----

59321 , Issue 5 - March 2005 

------------+----+-----+· ·· · Only) __ _ 
L type: 0 to 762 °C 

L type: 32 to 1403 °F 

L type: 0.0 to 537.7 °C 
with decimal point 
L type : 32.0 to 999.9 °F 
with decimal point 
N type: O to 1399 °C 

N type: 32 to 2551 °F 

R type: 0 to 1759 °C 

R type: 32 to 3198 °F 

S type: 0 to 1762 °C 

S type: 32 to 3204 °F 

T type: -240 to 400 °C 

T type: -400 to 752 °F 

T type: -128.8 to 400.0 °C with 
decimal point 
T type: -199.9 to 752.0 °F 
with decimal point 
PtRh20% vs PtRh40%: 
O to 1850 °C 
PtRh20% vs PtRh40%: 
32 to 3362 °F 
Pt100 : -199 to 800 °C 

Pt100: -328 to 1472 °F 

Pt100: -128.8 to 537.7 °C 
with decimal point 
Pt100: -199.9 to 999.9 °F 
with decimal point 
0 to 20mA DC 

4 to 20mA DC 

0 to 50mV DC 

0 to 5V DC 

1 to 5V DC 

2 to 10V DC 
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,-------------,-----,-------.------------ -------,----�- -�----·- ·· ····-Units i Parameter 

Scale Range 
Upper Limit 

Scale Range 
Lower Limit 

Decimal point 
position 

Linear Range 
Engineering 
Units Display 

Multi-Point 
Scaling 

Alarm 1Type 

Process H igh 
Alarm 1 value* 
Process Low 
Alarm 1 value* 
Alarm 1 
Hysteresis* 

Legend 
for 1 sec 
followed 

Set 
Value 

by -�.-

Adjustment Range & 
Description 

Default When 
Value Visible Display: 

(Is Din i 
_ _ _  (2'.)_'l} _ __ j ---�------------,,-----+-----, Scale Range Lower Limit + 1 00 to Range Linear Always u ! 

Max = 1000 i ! �C/° F 
= max ! 
range ! ----------------+--�--+----!·- - -· �--··- : Range Min. to Scale range Upper Limit - Linear Always L : 

1 00 = 0 / 
�C/° F ! = min ! 
range l 

Decimal point position in non
temperature ranges. 

lnPc p ! 
0 = XXXX 
1 = xxx.x 

= mV, V 
or mA : : : 

2 = xx.xx 
3 = x.xxx ! ! 

nonE (Blank) ,  [ = °C or F = ° F 
For use where l inear inputs 
represent temperature. 
Available on 1/8 Din units only. 

d ,SR disabled or 
EnRb enabled 

nonE 

d ,SR 

1 /a Din 
only. 
lnPc 

= mV, V 
or mA 
Always 

! 
! ------·-·1 

°[ l 
! 

s 
-------- --- -+-----+-----,···---··-·-·: Process High Alarm p _H I Always i 

Process Low Alarm ! 

No alarm ! 
Range Min. to Range Max. Range ALA I R if · • · j  
Parameter repeated in Setup Mode Max. = p _H I alarm ! 
Range Min. to Range Max Range ALA / 1

0�
n? 

i:, Parameter repeated in Setup Mode Min. = p _lo 
----------- -----+-----+-----t···-·····-·-•··-' 1 LSD to 100% of span (in display units) ALA / 
on "safe" side of alarm point. is not 

!, Parameter repeated in Setup Mode nonE 1 
Alarm 2 Type As for alarm 1 type nonE Always 2 ·-··1 : 
Process High Range Min. to Range Max. Range ALA2 2 

J Alarm 2 value* Parameter repeated in Setup Mode Max. = p _H , 
! 

Process Low Range Min. to Range Max. Range ALA2 ! -
Alarm 2 value* _P

_
a
_r._a_

m
_e_

te
_

r
_

r._e_
p
_
ea
_

t
_
e
_
d
_
in_s_

et
_
u
_
p
_
M
_

o
_

d
_

e __ ---<c-M_in
_. -+=_P ___ lo_ -1----/ 

Alarm 2 1 LSD to 100% of span (in display units) ALA? ! 
Hysteresis* on "safe" side of alarm point. is not i 

L_... ___ __ __.l..:mt:!"""-..u..lu..._P
_
a
_
ra
_

m
_

e
_
te
_
r_re_

p
_

e
_
a
_
te
_

d
_,_·

n_s_
e
_
t
_
up_M

_
o
_
d
_
e __ --1.. ___ Ln_o_n_E _ _J _______________ j 
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Partlow 
Parameter Legend 

for 1 sec 
followed 

Set 
Value 

,r, -�;: . ,, • .  ·. 

Adjustment Range & 
Description 

Defau lt When 
Value Visible 

by --+__.._ 

L
T
n its 

Display! 
(118 Din : 
Only) 

3 r-;::-;:-::::-;:;--:;::-::-:::--7��� -------'-------------f----+---� Alarm 3 Type nonE Always 

Process High 
Alarm 3 value* 
Process Low 
Alarm 3 value* 
Alarm 3 
Hysteresis* 

Alarm 4 Type 

Process High 
Alarm 4 value* 
Process Low 
Alarm 4 value* 
Alarm 4 
Hysteresis* 

Alarm 5 Type 

Process High 
Alarm 5 value* 
Process Low 
Alarm 5 value* 
Alarm 5 
Hysteresis* 

Output 1 Usage 

59321 , Issue 5 - March 2005 

Range Min. to Range Max. Range RLR3 
···-· ·--

3
· · -· -· i  

' 
Parameter repeated in Setup Mode Max. = p _H , 
Range Min. to Range Max. Range RLR3 
Parameter repeated in Setup Mode Min. = p _Lo 

1 LSD to 100% of span (in display units) RLR� 
on "safe" side of alarm point. is not 

- i 
I 
l 

Parameter repeated in Setup Mode E non 
As for alarm 1 type nonE Always Y ! 

-----------------+-----+---�·----_J 
Range Min. to Range Max. Range RLRY Y 
Parameter repeated in Setup Mode Max. = p _H 1 

Range Min. to Range Max. Range RLRY 
Parameter repeated in Setup Mode Min. = P _Lo l 

1 LSD to 100% of span (in display units) RLR':i 4 
on "safe" side of alarm point. is not 
Parameter repeated in Setup Mode nonE ----------------+----+-----!·-····--··· ·--·-··-
As for alarm 1 type nonE Always S 
Range Min. to Range Max. Range RLRS S 
Parameter repeated in Setup Mode Max. = p _H , 
Range Min. to Range Max. Range RLRS 
Parameter repeated in Setup Mode Min. = p _Lo -----------------+----+----1----1 
1 LSD to 100% of span (in display units) RLR� 5 
on "safe" side of alarm point. is not 
Parameter repeated in Setup Mode nonE 

------------+----+--------7 

R Ind OPn I is Alarm 1, direct, non-latching 
when Alarm 1 ,  reverse, non-latching 
DPn I 

Alarm 1 ,  direct, latching is not 
linear 

.... 
A_l_a_rm_1_, _re_v_e_

rs
_
e
_
, 
_
la
_
t
_
ch
_

i
_
ng __ ---1 output 

Alarm 2, direct, non-latching type, 

Alarm 2, reverse, non-latching ,-Ef:P 
if Alarm 2, direct, latching 

------------1 DPn l 
Alarm 2, reverse, latching is ------------'---I linear Alarm :,, direct, non-latching 

------ -- ----'---! output 
Alarm 3 ,  reverse, non-latching type 

Alarm 3, direct, latching 

Alarm 3, reverse, latching 

P60 1 0  & P1 81 0 Model Group 

not 
empty 
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�-----�--�---,------------�--- ,----�····-···· · ·-·-·· ·-· 
Legend Set Adjustment Range & Default When Units i Parameter 

Output 1 PV 
Retransmit Type 

Retransmit 
Output 1 Scale 
maximum 
Retransmit 
Output 1 Scale 
minimum 
Output 1 TxPSU 
voltage level 

Page 74 

for 1 sec Value Description Value Visible Display! 
followed (118 Din l 

by --f._.,_ Only) ! 
l!!'lilllllj�-:-:-----:--:-:---:----:-:--:--:----r-----i-----i-·· ··· · - .. ···'..' Alarm 4, direct, non-latching 

Alarm 4, reverse, non-latching i 

Alarm 4, direct, latching / 
Alarm 4, reverse, latching 

Alarm 5, direct, non-latching 

Alarm 5, reverse, non-latching 

Alarm 5, direct, latching 

Alarm 5, reverse, latching 

Logical Alarm 1 OR 2, direct 

Logical Alarm 1 OR 2, reverse 

Logical Alarm 1 OR 3, direct 
! 

Logical Alarm 1 OR 3, reverse i 
i Logical Alarm 2 OR 3, direct 

Logical Alarm 2 OR 3, reverse / 
l 

Any active alarm, direct i 
Any active alarm, reverse / 

! 
Retransmit PV Output OPn I is I 

l inear ! 
0 to 1 0VDC (adjustable) output ! 

_t_ra_n_s_m_itt_e_r_p_o_w_e_r s_u_p_p_ly_*---+-----1-t.:.cyp,__e_-+--····-·--·-i 
0 to 5 V DC output 1 D _ ID USE I = / 
0 to 1 0  V DC output rEl:P 

I 
2 to 10 V DC output 1 

l 
l l 0 to 20 mA DC output 
! 

Range USE . I =  
max rEl:P 

4 to 20 mA DC output 

H i 
Display value where output is maximum ! 

l ! --- ---------- ----1---t------t----4--... ---·l 
- 1999 to 9999 Range 

min 
Display value where output is minimum 

0 to 1 0VDC transmitter power supply 

USE . I =  
rEl:P 

USE . I =  

L ! 
! 

l 
1 
l ID.D output in 0. 1 V  steps* de ID "'----- ------------'-----'------'---· ·j 

, .. �. -
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1
/4 -D IN ,  1

/8 -DIN & 1/1 6 -DIN Controllers & Indicators - Product Manual 
Partlow 

r---------r-- - ---.-------,------ - -----.----�-�----------- -- ---
Legend Set Adjustment Range & Default  When Un its I Parameter 

Output 2 Usage 

Output 2 PV 
Retransmit Type 

Retransmit 
Output 2 Scale 
maximum 
Retransmit 
Output 2 Scale 
minimum 
Output 2 TxPSU 
voltage level 

Output 3 Usage 

Output 3 PV 
Retransmit Type 

Retransmit 
Output 3 Scale 
maximum 
Retransmit 
Output 3 Scale 
minimum 
Output 3 TxPSU 
voltage level 

Output 4 Usage 

Output 5 Usage 

for 1 sec Value Description  Value Visible Displayl 
followed (Is Din ! 

by --+
d-

-l_• _-- �-------------+-----+-------,- - Only) 
As for Output 1 usage R2nd 0Pn2 is 2 ' 

0 to 5 V DC output 1 

0 to 1 0 V DC output 

2 to 1 0 V DC output 

0 to 20 mA DC output 

- 1999 to 9999 
Display value where output is maximum 

- 1999 to 9999 
Display value where output is minimum 

or 
,El:P 
D_ ID 

Range 
max 

Range 
min 

not 
empty 

USE2 = 
,El:P 

USE2 
= ,El:P 

USE2 
= ,El:P 

2 

H 

+----------- -- ----+------+---- ------<------------···-·-···· 
0 to 1 0VDC transmitter power supply 
output in 0 . 1V  steps* ID.D 

USE? = 
de ID 

2 
---------------+----+-----+---------
As for Output 1 usage 

0 to 5 V DC output 1 

0 to 1 0 V DC output 

2 to 1 0  V DC output 

0 to 20 mA DC output 

4 to 20 mA DC output 

Display value where output is maximum 

- /999 to 9999 

R3nd 0Pn3 is 
or 
,El:P 
D_ ID 

not 
empty 

USE3 = 
,El:P 

Range USE3 
max = ,El:P 
Range USE3 

3 

3 - . -

H 

l 
min = ,El:P Display value where output is minimum 

-------------------t----+-----t---------- -- --- -
0 to 1 0VDC transmitter power supply USE� = 3 
output in 0 . 1  V steps* ID.D de ID ------- - -----------t----+-----1-------- --------
Alarm output options as for Output 1 RYnd DPnY = 
usage (Linear retransmit and P-SU not dr-L'=I 
possible) i 

Alarm output options as for Output 1 
usage (Linear retransmit and PSU not 

- :, /iii:; possible) 

RSnd 0Pn3 = 
d,L'=I 

s 
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Parameter 

Display Strategy 

Display Colour 

Comms Protocol 

Bit rate 

Communica
tions Address 

Communica
tions Write 
Enable 

Digital Input 
Usage 

Configuration 
Mode Lock 
Code 

Note: 

Legend 
for 1 sec 
followed 

Set 
Value 

Adjustment Range & 
Description 

Default When 
Value Vis ible 

by ---t----

Un its 
Displayj 
(118 Din i 
Only} J 

I, 2, 3, Y qr 6 

Permanent Red 

O Always 

G -r 1 /8 Din 
-------------, units if 

Permanent Green 

Red to Green if any alarm active 

Green to Red if any alarm active 
ASCI I  

Modbus with no  parity 
Modbus with Even Parity 
Modbus with Odd Parity 
1 .2 kbps 

2.4 kbps 

4.8 kbps 

9.6 kbps 

19.2 kbps 

colour 
change 
display 
fitted 

/' '7bn OPnR 
= rYBS 

Y.B OPnR 
= rYBS 

d ! 

C ! 

i 
! 
l 
i 
! 

p ! 

l 
! 
! 
! - - ·, 

b 

! 
j 

j 
I 
! 

- ---- - -- -- ---+-----+------I-·--- - -- -----.. 

R A unique address for each 
instrument between 1 to 255 
(Modbus), or 1 to 99 (Ascii) 
Read only. Comms writes 
ignored 
Read / Write . Writing via 
Comms is possible 

OPnR 
= rYBS 

,-_ L,J Always 

Reset latched relay(s) rrl!:l OPnR 
::::':!i:::t----- ----- -----, = d ,G I Initiate Tare (zero display) 

Reset min/max PV values 

Reset Alarm 1 elapsed time 
Reset Alarm 1 elapsed time 
& min/max PV values 

20 Always 

i 

E ! 
i 
i 
! 

' 
l 

! 
! 

[ i 
--------------�-- -�- -__,_··-------------' 

*Linear Outputs can be configured to provide an adjustable 0. 0 to 10.0VDC transmitter 
power supply for external devices. This is an alternative to the fixed 24V Transmitter 
Power Supply option module. 
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1/4 -D IN, 1/8 -DIN & 1 /1 6 -D I N  Controllers & Indicators - Product Manual Partlow 
) P60 1 0 & P1 81 0 Ind icators - Setup Mode 

This mode is normally selected on ly after Configuration Mode has been completed ,  or is 
used when a change to the process set up is requ i red. These parameters must be set as 
required before attempting to use the ind icator in an appl ication .  

Entry into the Setup Mode 

Setup Mode is entered from Select Mode 

Note : 

Hold down EE and p ress m to force the control ler into the Select Mode. 

The SL[I: legend is shown for 1 second ,  fol lowed by the legend for the current mode. 

Press f'! or .. to navigate to the Setup Mode option ,  then press li] . 

Entry into Setup Mode is security-protected by the Setup Mode lock code. Refer to the 
�� � �� � � �� 

Note : 1/8 Din indicators have an additional Set LED · �� . This is on in Setup Mode. 

) Scrol l ing through Para meters and Values 

Press Ii] to scrol l  through the parameters. While th is  key is pressed , and up to 1 
second after, the parameter legend is shown , fol lowed by the current parameter val ue.  

Changing Parameter Values 

Note :  

Press i] to  select the required parameter, then press m or ii to  set the value as 
requ i red . 

Once the d isplayed value is changed, it is effective is immediately. No confirmation of 
the change is requ i red . 

Press i] to move onto the next parameter. 

Hold down EE and press m to return to Select Mode. 

If there is no key activity for two minutes the instrument returns to the operator mode. 
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Parameter 

I nput Filter Time 
constant 
Process 
Variable Offset 
Raw Process 
Variable value 

Process High 
Alarm 1 value* 
Process Low 
Alarm 1 value* 
Alarm 1 
Hysteresis* 

Process High 
Alarm 2 value* 
Process Low 
Alarm 2 value* 
Alarm 2 
Hysteresis* 

Process High 
Alarm 3 value* 
Process Low 
Alarm 3 value* 
Alarm 3 
Hysteresis* 

Process High 
Alarm 4 value* 
Process Low 
Alarm 4 value* 
Alarm 4 
Hysteresis* 

Page 78 

Table 22. P60 1 0  & P 1 81 0  Set Up Mode Parameters 

Legend Set Adjustment Range & Defau lt When Units i 
for 1 sec Value Description Value Visible Display/ 
followed (118 Din ! 

by --+:i��-__.L. ___________ __,f-----+-----1----0nly) __ i 
I: OFF, 0.5 to 100.0 seconds 

in 0.5 sec increments 2 . 0  Always 
----------------+-----+-------< - -- - --· -- . 
±I nstrument Span D Always 0 

--------------- -+-----+-------<·----··· ·-··---- --··-·· 
The un-scaled value of the input signal in mV, V or 
mA DC as defined by the input range and type. 
Resolution to 1 decimal place (e.g. 4.0 to 20 .0mA). 
This parameter is Read Only 

lnPl: 
= mV, V 
or mA 

Range Min. to Range Max. Range RlR I 
Repeat of Configuration Mode parameter Max. = P _H , 
Range Min.  to Range Max Range RlR I 
Repeat of Configuration Mode parameter Min . = p _lo 

blank 

t 

R if i 
alarm 
1 only 

or I 
------------- - - -+- ----+----+-- ·----••· ••·-····· i 
1 LSD to 100% of span (in display units) RlR I 
on "safe" side of alarm point. is not 
Repeat of Configuration Mode parameter nonE 
Range Min. to Range Max. Range RlR2 
Repeat of Configuration Mode parameter Max. = p _H , 
Range Min. to Range M ax. Range RlR2 

2 i 

Repeat of Configuration Mode parameter Min.  = p _lo 
3-----------------+---t-----;--• -···· --··--·-----· 

1 LSD to 100% of span ( in  display units) RlR? 
on "safe" side of alarm point. 
Repeat of Configuration Mode parameter 

is not 
nonE 

Range Min. to Range Max. Range RlR3 
Repeat of Configuration Mode parameter Max. = p _H , 
Range Min .  to Range M ax. Range RlR3 

3 

Repeat of Configuration Mode parameter Min .  = p _lo ,----------------+-----+-----t···· ·-----------� 
1 LSD to 100% of span ( in  display units) RlR� = i 
on "safe" side of alarm point. is not ' 
Repeat of Configuration Mode parameter nonE i 

Range Min. to Range Max. Range RlRY y 
Repeat of Configuration Mode parameter Max. = p _H 1 

Range Min .  to Range Max. Range RlRY 
Repeat of Configuration Mode parameter Min. = p _lo ----------- -------+-----+-------1 -- ----- ----
1 LSD to 100% of span (in display units) RlR� 
on "safe" side of alarm point. is not 
Repeat of Configuration Mode parameter nonE "'--------------------'----'----__J_ ______________ i 
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1/4 -DIN, 1/8 -DIN & 1/16 -DIN Control lers & I ndicators - Product Manual 
CE:��==�=·-:.;;·-.:: - .. . .-,� · · - . ,.., ., • .· . . . . -

Parameter Legend Set Adjustment Range & Defau lt 
for 1 sec Value 
followed 

Description Value 

by 
Process High Range Min. to Range Max. Range 
Alarm 5 value* Repeat of Configuration Mode parameter Max. 
Process Low Range Min .  to Range Max. Range 
Alarm 5 value* Repeat of Configuration Mode parameter Min.  
Alarm 5 1 LSD to 100% of span (in display units) 
Hysteresis* on "safe" side of alarm point. 

Repeat of Configuration Mode parameter 

Scaling Multi-point scal ing breakpoint 1 value, 100 
Breakpoint 1 adjustable from O to 100 in % of span 
Display Value 1 Value to be d isplayed at multi-point Range 

scaling breakpoint 1, in display units Max. 
Scaling Multi-point scaling breakpoint 2, adjustable up to 
Breakpoint 2 100% of span .  Must be >ScR / value 
Display Value 2 Value to be displayed at Multi-point scaling 

breakpoint 2, in d isplay units 
Scaling Multi-point scal ing breakpoint 3, adjustable up to 
Breakpoint 3 100% of span. Must be >5cR2 value 
Display Value 3 Value to be displayed at Multi-point scaling 

breakpoint 3, in d isplay units 
Scaling Multi-point scaling breakpoint 4, adjustable up to 
Breakpoi nt 4 100% of span. Must be >5cA3 value 
D isplay Value 4 Value to be displayed at Multi-point scaling 

breakpoint 4, in  display units 
Scaling Multi-point scal ing breakpoint 5, adjustable up to 
Breakpoint 5 100% of span. Must be >ScAY value 
Display Value 5 Value to be displayed at Multi-point scaling 

breakpoint 5, in display units 
Scaling Multi-point scaling breakpoint 6, adjustable up to 
Breakpoint 6 100% of span. Must be >ScAS value 
Display Value 6 Value to be d isplayed at Multi-point scaling 

breakpoint 6, in d isplay units 
Scaling Multi-point scaling breakpoint 7, adjustable up to 
Breakpoint 7 100% of span. Must be > 5cA6 value 
Display Value 7 Value to be displayed at Multi-point scaling 

breakpoint 7, in d isplay units 
Scaling Multi-point scaling breakpoint 8, adjustable up to 
Breakpoint 8 100% of span. Must be >ScAl value 
Display Value 8 Value to be d isplayed at Multi-point scaling 

breakpoint 8, in  display units 

.:..••, '>;� -· -

59321 ,  Issue 5 - March 2005 P6010  & P 18 10  Model Group 

Partlow 
When 
Visible 

RLRS 
= P_H I 

RLAS 
= P_Lo 
RLR� 
is not 
nonE 
,,,-,p5 I I : 

EnRb 

,-,,-,PS I I : 

EnRb 

,-, ,-,ps I I : 

EnRb 

,-, ,-,ps I I : 

EnRb 

,-, ,-,ps I I : 

EnRb 

,; ,-,ps I I : 

EnRb 

,,,,p5 I f : 

EnRb 

,-, ,-,ps I I : 

EnRb 

-·--·-- ••·••--- ·--- , 
Units 

Display: 
(18 Din i 

__ __ Only) __ I 
s 

-------------� 
5 ' 

·- - -- ,
- - - ! 

-----·----'. 
2 

i 
·-----·------! 

3 

y ! 

-·---·� s 

---- •---- --• · ·--- ---·· · 5 

--------------· 
l ' 

i 
-· - ---l 
B 
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... ···-
.----- - --�-----,----.---------- -----. ---.-----�---------- ----·--· Parameter Legend Set Adjustment Range & Default When Un its 

for 1 sec Value Description Value Visib le Display: 
followed (1/8 Din i 

by --+--- __ Only) _ _: 
i----;:::-Sc�a::--;-l i::=-n-=-

g
----.1!!1!11� -M-u l-ti--p-o�i n

_
t 
_
s-ca-1

-
in

_
g
_b-re

_
a
_
k
_
p
_
o
_
in-t -9,-a-d-ju-s-ta-b-le�u-p-to

---+-/--,,-7-P
_
S
_

=
--1 9 

Breakpoint 9 100% of span.  Must be > ScRB va lue EnRb ---------------------< 
Display Va lue  9 Va lue to be d isplayed at Mu lti-point scaling 

breakpoint 9, in d isplay units _______ ________ , l'lfflllllR'il�E;::-n::a:;:b�le=-=s:-:o:-:r:--:dJCis=-=a::.:b:,:le=--=s�t:;::-h:-e '"i n=--=p�u�t 
-

,d-:--::,S:-:R:-1.A-;-lw
_

a
_

y_s7 , Tare Function 

Set-up Lock 
Code 
**Operator mode disp lays fol lows. 

Note: 

auto-zero Tare feature 

Alarm parameters marked * are repeated in Configuration Mode. 
Note: 

ID Always s 

**Once the complete list of Set Up Mode parameters has been displayed, the Operator 
Mode displays are shown without exiting from Set Up Mode. 

.. . -:.: . .--.. , . 
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J P60 1 0 & P1 81 0 Ind icators - Operator Mode 

) 

This is the mode used duri ng normal operation of the instrument. It can be accessed from 
Select Mode, and is the usual mode entered at power-up. The avai lable displays are 
dependent upon the setting of the Display Strategy parameter in Configu ration Mode. 

WARNING: 
IN  NORMAL OPERATION ,  TH E OPERATOR M UST NOT REMOVE THE INSTRUMENT FROM 
ITS HOUSING OR HAVE U NRESTRICTED ACCESS TO THE REAR TERMINALS, AS THIS 
WOULD PROVIDE POTENTIAL CONTACT W ITH HAZARDOUS LIVE PARTS. 

CAUTION:  
Set al l  Configuration Mode parameters and Set Up Mode parameters as required 
before starting normal operations. 

Entry i nto Operator Mode 

This is the normal operating mode of the i nstrument from power-up. I t  can a lso be accessed 
from any other mode via Select Mode as follows: 

Hold down &] and press Pit to force the control ler into the Select Mode.  

The Sl[c legend is shown for 1 second,  fol lowed by the legend for the current mode. 

Press m or ii to navigate to the Operator Mode option, then press il 
Scro l l ing  through Parameters and Values 

Press [;] to scrol l  through the parameters. While this key is pressed, and up to 1 
second after, the parameter legend is shown ,  fol lowed by the current parameter va lue. 

C hanging Parameter Values 

Note : 

Press E to select the required parameter, then press m or 6 to set the value as 
requ i red. 

Once the disp layed value is changed, it is effective is immediately. No confirmation of 
the change is requ ired . 

Press LiJ to move onto the next parameter. 

The operator can freely view the parameters in this mode, but alteration depends on the 
Display strategy setting in Configuration Mode. All parameters in Display strategy 6 are 
read only, and can only be adjusted via Setup mode. 
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Parameter 

Table 23. P601 0 & P 1 8 1 0  Operator Mode Displays 

Legend Set Adjustment Range & D isplay Units i 
for 1 sec Value Description Strategy & Display! 
followed When Vis ible (Is Din i 

r;::;-=-::-=--=--=----7�gbl'l
y
W.-�-+'

1---,_•_-_0.:'::-:.::�□.:::=-::::=-�=�---:-:::�:---1.�==----1 ·-o�n/y) -\ 
Process Current Process Variable va lue Always L ,  F , 
Variable Read only, but latched relays can be o r  i 
Maximum PV 
Value 

Minimum PV 
Value 

Alarm 1 Active 
Time 

Process Alarm 1 
va lue 

Process Alarm 2 
va lue 

Process Alarm 3 
va lue* 

Process Alarm 4 
va lue 

Process Alarm 5 
value* 

Active Alarm 
Status 
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reset (*see below) blank i ----------------+--------+- o ·•·--·a •·---: 

Maximum displayed va lue (inc CHHJ or Strategies [, F ! 
0PEn ) since r'?R was last reset . 0, I, 3, Y, & 6 or 

Max LED a is lit on mode l P181 O blank i 
-----=�---------+---------f -"b··· .. ·o ----� 

Minimum displayed va lue (inc CLLJ or Strategies [, F J 

0PEn ) since r'7 ,n was last reset. 0, I, 3, Y, & 6 or 1 
Min LED a is lit on mode l P1810 blank I 
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e
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s

----+--- - -
E

----- '  

active since El: , was last reset. 0, y & 6 
Format mm.ss to 99.59 then mmm.s if a larm 1 

(10 sec increments) configu red. 
Shows CHHJ if >999. 9 

Alarm 1 va lue. 
Adjustable except in Strategy 6 

Strategies R if i 
2, 3, Y & 6 alarm 
if alarm 1 1 only 
configured or I 

:::t------------- -- ----j----------,-·-·· -·- · --· -----· ' 
Strategies 2 Alarm 2 va l ue. 

Adjustable except in Strategy 6 2, 3, Y & 6 
if a larm 2 
configu red 

--------------- --+------ --+---------------" 
Strategies 3 Alarm 3 value. 

Adjustable except in Strategy 6 2, 3, Y & 6 
if alarm 3 
configu red ---- ------------+--------+--- ----··------------" 

Alarm 4 value. 
Adjustable except in Strategy 6 

Strategies 
2, 3, Y & 6 
if a larm 4 

y 

configu red 
----------------+--------+----------------- · 

Strategies S Alarm 5 value. 
Adjustable except in Strategy 6 2, 3, Y & 6 

if a larm 5 
-------- ---.--- - -�c_o

_
n_fi_gu_r_e_d __ �----------------! 

The a larm status screen 
indicates any active alarms. 

When a larms 

• 
are actfve, the 
associated 
Alarm LED ' f lashes. 

*Latched relays can be 
reset (see below) 
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Display(s) show active a larms. 
Inactive alarms are blank 

Alarm 1 Active 

2 Alarm 2 Active 

3 Alarm 3 Active 

y Alarm 4 Active 

s Alarm 5 Active 

----------------� ' 
- � 

· -····----··---····- ·  
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,_ •. ;;--r;,,_, Partlow 
1/8 Din  Indicator Un its Disp lay 

The P1 8 1 0  1/8 Din indicators have an add itional Un its Display. In  Operator Mode, this d isplay 
shows °[ or 'F when a temperature input range is displayed , and is blank for l inear inputs. 
The un its display is also used in other modes as a confi rmation of the parameter type 
currently shown in the main d isplay. This d isplay is not fitted on 1/16 Din indicators. 

Alarm Indications 

• 
The alarm status screen ind icates any active alarms, in add ition the associated 
Alarm LED flashes. 
For latch ing alarm outputs, the LED FLASHES when the alarm condition exists, 
and goes to ON when the alarm cond ition is no longer present if the output has not 
yet been reset, to indicate that the relay is in the Latched on cond ition. 

*Resetting Latched Alarm Outputs 

Latched outputs can be reset whi lst the Process variable or Alarm Status screens are 
disp layed , via the Digital I nput (if fitted) ,  with a communications command via the RS485 
module ( if fitted ) or from the front keypad as fol lows: 

Press either rl) or fij to reset the latched relay(s). 

Note : 
Outputs will only reset if their alarm condition is no longer present. 

CAUTION : 
A reset wil l  affect ALL latched outputs. 

Resetting Alarm 1 Active Time, M in imum PV or Maximum PV 

The stored Maximum PV value, Min imum PV value or Alarm 1 active E lapsed Time value can 
be reset via the Digital Input ( if fitted ) ,  with a communications command via the 
RS485 module (if fitted) or from the front keypad as follows: 

Press i] to select the parameter to be reset. 
Press either !i or .� for three seconds. 

The d isplay briefly shows - - - - when the value is reset before the unit reverts to the 
requested display. 
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Multi-Point Scal ing 

When Multi-Point Scal ing i s  enabled (r'7PS = EnRb in Configuration Mode), up to 9 
breakpoints can be set to compensate for non-l inear input signa ls. 

For each breakpoint the input scale value (ScRn) is entered in % of input span, fol lowed by 
the value to be shown (d ,Sn) in d isplay un its. Each breakpoint's input scale value must be 
higher than the previous va lue,  but the display va lues can be either h igher or lower. Any 
scale value set to 1 00% becomes the last in the series. 

Tare Feature 

When Tare is enabled (l:R,E = EnRb in  Configuration Mode), it can be used to set the 
d isp layed value to zero automatica l ly, by making the PV Offset parameter equal ,  but 
opposite to , the cu rrent process variable value .  
Tare can be in i tiated v ia the Dig ital Input ( i f  fitted) ,  with a communications command v ia the 
RS485 module (if fitted)  or by using the fol lowing key press sequence:  

Note: 

Press Ii] unt i l  the process variab le  is d isplayed. 

Hold down .. and m together for three seconds unti l the d isplay shows �ES? 
Release both keys and press m with in 3 seconds to confirm the request. 

The Tare request is aborted if this sequence is not followed exactly. 
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P60 1 0  & P1 81 0 Indicators - Serial Communications Parameters 

The Modbus parameter addresses , and the possible ASCII message types and parameters 
indents for the P601 0 & P1 8 1 0  are detailed below. RO indicates a parameter is read only,  
WO ind icates a parameter i s  write only and R/W indicates it can read from or written to . 
Communications writes wil l  not implemented if the Communications Write Parameter is  
d isabled . Refer to  the Modbus and ASCI I  Communications sections of this manual  for details 
of the protocols used . 

Bit Parameters 

Bit parameters are not applicable to the ASCII protocol .  

Table 24. P60 1 0  & P 1 81 0 Communications - B it Parameters 

Parameter Modbus Notes 
Parameter No; 

Alarm 1 Status 1 . · RO 1 = Active, 0 = Inactive 
Alarm 2 Status 2 , RO 1 = Active, 0 = I nactive 
Alarm 3 Status 3 · RO . .  1 = Active, 0 = Inactive 
Alarm 1 Latched .4 · -· RO 1 = Alarm 1 Latched, 0 = Not Latched* 
PV Under Range 5 · · RO .. 1 = PV Under-range, 0 = PV within range 
PV Over Range 6 .... RO 1 = PV Over-range, 0 = PV within range 
Sensor Break 7 RO 1 = Sensor Break Active, 0 = Sensor Break Inactive 
Latched Alarm 8 WO Writing any value resets all latched alarm relays. 
Reset Note: Outputs will only reset if their alarm condition 

is no longer present. 
Reset Maximum PV 9 WO Writing any value resets the stored maximum displayed 

PV value 
Reset M inimum PV 1 > 10  WO Writing any value resets the stored minimum displayed 

, . PV value 
Reset E lapsed 1 ::.-:: 1 1  WO Writing any value resets the stored alarm 1 active time 
Time : •  . .  value 
Alarm 5 Status 12  ·•-· RO 1 = Active, 0 = I nactive 
Alarm 5 Status 1 3  RO 1 = Active, 0 = Inactive 
Alarm 2 Latched 14  RO 1 = Alarm 2 Latched, 0 = Not Latched* 
Alarm 3 Latched 1 5  RO 1 = Alarm 3 Latched, 0 == Not Latched* 
Alarm 4 Latched . 1 6  RO 1 = Alarm 4 Latched, 0 == Not Latched* 
Alarm 5 Latched 1 7  • RO 1 = Alarm 5 Latched, 0 == Not Latched* 

To set the bit value to 1 write FF, to set the bit value to O wnte 00. Refer to Function Code 05 in  the 
Modbus Communications section 
*Note: 

Alarm Latched status requests always returns O if that alarm is not configured to be 
latc_hing. 

;::. · . 
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Word Parameters 

Table 25. P60 1 0  & P 1 8 1 0  Communications - Word Parameters 

Parameter 

Process Variable 

Process Variable 
Maximum 

Process Variable 
Minimum 

Alarm 1 Elapsed 
Time 

I nstrument Status 

: 

Process Variable 
Offset 

Alarm 1 Value 

Alarm 2 Value 

Alarm 3 Value 
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Modbus 
Parameter No. 

. ·. 

. • 

1 

2 

3 

. 4 

5 

. . 

6 

7 

8 

9 

RO 

RO 

RO 

RO 

RO 

. . 

R/W 

R/W 

R/W 

R/W 

ASCI I  !dent & 
Message Types 

M 
Type 2 RO 

A 
Type 2 RO 

B 
Type 2 RO 

T 
Type 2 RO 

L 
Type 2 RO 

i , : 

J 
Type 2, 3/4 R/W 

C 
Type 2, 3/4 R/W 

E 
Type 2, 3/4 R/W 

N 
Type 2, 3/4 R/W 

P60 10  & P1 81 0 Model Group 

Notes 

Current value of PV. 
If under-range = 62976 (<??>5 ASCI I )  
I f  over-range = 63232 (<??>0 ASCI I )  
Sensor break = 63488 (ASCII = n/a) 
Maximum displayed value since this 
was last reset. Shows under/over-
range or break values if appropriate . 
M inimum displayed value since this 
was last reset. Shows under/over-
range or break values if appropriate . 
Accumulated alarm 1 active time since 
this was last reset. Returns the over-
range value if the time exceeds 1000 
minutes. Units = seconds in Modbus 

Bit Meaning 
0 Alarm 1 status. 

0 = activated, 1 = safe 
1 Alarm 2 status . 

0 = activated, 1 = safe 
2 Alarm 3 status. 

0 = activated, 1 = safe 
3 Change Indicator . 1 = 

A parameter other than 
controller status, PV or 
Output power has been 
changed since the last 
time the status word 
was read. 

4 This bit always = 1 
5 Alarm 1 latched status. 

0 = latched 
1 = not latched or non-
latching output type 

6 This bit always = 0 
7 This bit always = 0 

Modified PV = Actual PV + PV Offset. 
L imited by Scale Range Maximum 
and Scale Range M inimum. 
Alarm 1 active at ihis level 

Alarm 2 active at this level 

Alarm 3 active at this level 
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Parameter 

Alarm 1 Hysteresis 

Alarm 2 Hysteresis 

Alarm 3 Hysteresis 

Input Filter Time 
Constant 
Decimal Point 
Pos ition 

Scale Range 
Lower Limit 

Scale Range 
Upper Limit 

Re-transmit Output 
Maximum 

Re-transmit Output 
Minimum 

Scan Table 

Instrument 
commands 

Equipment ID 

Modbus 
Parameter No . . 

. . . 1 0  R/W 

· 1 1  R/W 

1 2  R/W 

R/W. 

1 4 R/W 

1 5  R/W 

59321 ,  Issue 5 - March 2005 

ASCII ldent & 
Message Types 

D 
Type 2, 3/4 R/W 

F 
Type 2, 3/4 R/W 

0 
Type 2, 3/4 R/W 

m 
Type 2, 3/4 

Q 
Type 2 

Type 3/4 

H 
Type 2 

Type 3/4 
G 

Type 2 
Type 3/4 

[ 
Type 2, 3/4 

\ 

R/W 

RO 
R/W 

RO 
R/W 

; · : '  

RO 
R/W 

R/W 

Type 2, 3/4 R/W : 

Notes 

0 to 100% of span 

0 to 100% of span 

0 to 1 00% of span 

0 to 100 seconds 

0 = xxxx 
1 = xxx.x 
2 = xx.xx 

. 3 = x.xxx 
Read only if not Linear Input. 
Lower limit of scaled input range 

Upper limit of scaled input range 

Maximum scale value for retransmit 
output, 1999 to 9999. This parameter 
applies to the first re-transmit output 
fitted (see also Modbus parameters 
2214, 2224 & 2234). 
Minimum scale value for retransmit 
output, 1999 to 9999. This parameter 
applies to the first re-transmit output 
fitted (see also Modbus parameters 
22 15, 2225 & 2235). 
Reads back main process values. ] 

Type 2 R Response is: L{N}25aaaaabbbbb 
cccccdddddeeeeeA * where : 

z 
Type 3/4 

aaaaa = Process Variable value 
bbbbb = Stored Maximum -PV value 
ccccc = Stored Maximum PV value 
ddddd = Stored Alarm 1 Elapsed Time 
eeeee = Instrument Status (see 

above) 
Only Type 3 / 4 ASCI I  messages are 

WO , allowed with this parameter. The . {DAT A} field must be one of four 5-
d igit numbers. The commands 
corresponding to the {DATA} field 
value are: 

00150 = Unlatch Alarm 1 relay 
00160 = Reset Stored Max PV 
00170 = Reset Stored Min PV 
00180 = Reset Alm1 Elapsed Time 

The four digit model number 8010 
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Parameter 

Serial Number Low 
Serial Number Mid 
Serial Number H igh 
Date of 
manufacture 

Product Rev ision 
Level 

Firmware Version 

Input status 

Tare Enable 
Tare Activate 
Option Slot 1 
Re-transmit output 
Max imum 
Option Slot 1 
Re-transmit output 
Minimum 
Option Slot 2 
Re-transmit output 
Max imum 
Opt ion Slot 2 
Re-transmit output 
M inimum 
Option Slot 3 
Re-transmit output 
Maximum 
Option Slot 3 
Re-transm it output 
M in imum 

Note: 

1 /4 -D IN ,  1/a -DIN & 1 /1s -D IN  Controllers & Indicators - Product Manual 

Modbus 
Parameter No. 

1 23 RO 
1 24 RO 
1 25 RO 
1 26 RO 

1 29 RO 

1 30 RO 

1 33 RO 

21 1 1  R/W 
21 1 2  RO 
221 4 R/W 

221 5 R/W 

2224 R/W 

2225 R/W 

2234 R/W 

2235 R/W 

ASCI I  ldent & Notes 

Digits aaaa Un it serial number. 
"":=-+--D-ig"'""i-ts

_
b
_
b
_
b
_
b� Format aaaa bbbb 

Digits cccc cccc, (12 BCD digits). 

Manufacturing date code as an 
encoded b inary number. 
E .g .  0403 for April 2003 is returned as 
193hex 

Low Byte Alpha part of PRL. 
E.g .  A =  01 hex 

H igh Byte Numeric part of PRL. 

Bits 
0 - 4 
5 - 9  

10 - 1 5  

E .g .  13 = 0Dhex 
Meaning 
Revis ion number (1,2 . . .  ) 
Al pha version (A=0, 
B=1 . . .  ) 
Numeric version 
(starting from 121 = 0) 

Input s�atus. Read Only. 
Bit 0 :  Sensor break flag 
Bit 1: Under-range flag 
Bit 2: Over-range flag 
0 = D isabled, 1 = Enabled 
Write any value to activate . 
Maximum scale value for retransm it 
output in slot 1, 1999 to 9999. 

Minimum scale value for retransmit 
output in slot 1, 1 999 to 9999. 

Maximum scale value for retransm it 
output in slot 2, 1 999 to 9999. 

M inimum scale value for retransmit 
output in slot 2, 1 999 to 9999. 

Maximum scale value for retransmit 
output in slot 3 ,  1 999 to 9999. 

Minimum scale value for retransmit 
output in slot 3, 1 999 to 9999. 

Some of the parameters that do not apply to a particular configuration will accept reads 
and writes (e.g. attempting to scale a Linear output which has not been fitted). Read only 
parameters will return an exception if an attempt is made to write values to them. 
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1 1  Manual Tun ing of Control lers 

Control lers Fitted With Primary Output Only 

Before starting to tune a contro l ler, check that the Setpoint Upper Limit (SPul) and  Setpoint 
Lower Limit (SPLL) are set to safe levels. 

The fol lowing simple technique may be used to determine values for the Primary Proportional 
Band (Pb_P) ,  I ntegral Time Constant (A,Sc) and Derivative Time Constant (,AcE). 

CAUTION : 
This techn ique is suitable on ly for processes that are not harmed by large 
fluctuations in  the process variable. It provides an acceptable basis from which to 
start fine-tun ing for a wide range of processes . 

1 .  Set the setpoint to the normal operating process value (or to a lower value if overshoot 
beyond this value is l ikely to cause damage). 

2 .  Select On-Off control ( i .e .  set Pb_P = 0). 

3 .  Switch on the process. The process variable wil l oscil late about the setpoint. Note (a) the 
Peak-to-Peak variation (P) of the first cycle i.e. the d ifference between the highest value of 
the first overshoot and the lowest value of the first undershoot, and (b) the t ime period of 
the osci l lation (T) in minutes. See the example d iagram below - Manual Tuning. 

4 .  The PIO control parameters should then be set as follows: 

Note : 

Pb_P = ---- x 1 00 

A,Sc = T m inutes 

,RcE = m inutes . 

After setting up the parameters, return the controller to operator mode to prevent 
unauthorised adjustment of the values. 

� .c 
Ill ·;;:: 
Ill > 
f/) 
f/) 
Cl) 
CJ 
0 
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Control lers Fitted With Primary and Secondary Outputs 

Before starting to tune a control ler, check that the Setpoint Upper Limit (5Pul) and Setpoint 
Lower Limit (SPLL) are set to safe leve ls .  

The fol lowing simple technique may be used to determ ine values for the Primary Proportional 
Band (Pb_P), Secondary Proportional Band (Pb_S), Integra l  Time Constant (Ar-Sc) and 
Derivative Time Constant (rRcE). 

CAUTION : 
This technique is su itable only for processes that are not harmed by large 
fluctuations in the process variable . . It provides an acceptable basis from which to 
start fine-tuning for a wide range of processes. 

1 .  Tune the controller using only the Primary Control output as described in the previous 
section. 

2 .  Set Pb_S to the same value as Pb_P and monitor the operation of the control ler in d ual 
output mode. If there is a tendency to oscil late as the control passes i nto the Secondary 
Proportional Band , increase the value of Pb_S_ If the process appears to be over-damped 
in the region of the Secondary Proportional Band , decrease the value of Pb_S_ 

3. When the PID tuning term values have been determined ,  if there is a kick to the process 
variable as control passes from one output to the other, set the Overlap/Deadband 
parameter to a positive value to i ntroduce some overlap. Adjust this va lue by trial and error 
unti l satisfactory resu lts are obtained . 

Manual  F ine Tuning.  

A separate cycle time adjustment parameter i s  provided for each time proportioning control 
output. 

Note: 
Adjusting the cycle time affects the controllers operation; a shorter cycle time gives more 
accurate control but electromechanical components such as relays have a reduced life 
span. 

1 .  Increase the width of the proportional band if the process overshoots or oscil lates 
excessively. 

2. Decrease the width of the proportional band if the process responds s lowly or fa i ls to 
reach setpoint. 
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3. I ncrease the automatic reset unti l  the p rocess becomes unstable,  then decrease unti l 

stabi l ity has been restored . 

Note: 
Allow enough time for the controller and process to adjust. 

4.  I n itia l ly add rate at a value between 1 14th and 1 /1 0th of the automatic reset value.  

5. Decrease Rate if  the p rocess overshoots/undershoots or osci l lates excessively. 

Note : 
Rate can cause process instability. 

6.  After making all other adjustments , if an offset exists between the setpoint and the process 
variable use the Bias (manual reset) to e l iminate the error: 

Below setpoint - use a larger bias value. 

Or 

Above setpoint - use a smal ler bias value. 
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1 2  Modbus Seria l  Commun ications 

All models support the Modbus RTU commun ication p rotocol . Some models also support an 
ASCI I  communication protocol .  Where both Modbus and ASCI I  are supported,  the protocol to 
be used is  selected from Configu ration Mode. The RS485 Communications Module must be 
fitted into Option Slot A in order to use serial communications. 

Refer to the relevant Model Group Section for the ASCI I  and Modbus Appl ication Layer 
(parameter address/ident information) .  

For a complete description of the Modbus protocol refer to the description provided at 
http://www.mod icon .com/ or http ://www.modbus.org/ 

Physical Layer 

The Base address, bit rate and character format are configured via the front panel in 
Configuration Mode or by using the PC Configu rator software.  

Physical layer configuration settings possible are:  

Data rate: 1 200, 2400, 4800 (default) , 9600 and 1 9,200 bps 

Parity: None (defau lt), Even,  Odd 

Character format: Always 8 bits per character. 

The transmitter must . not start transmission unti l 3 character times have e lapsed since 
reception of the last character in a message, and must release the transmission l ine with in 3 
character times of the last character in a message. 

N ote: 
Three character times = 1 .5ms at 19200, 3ms at 9600, 6ms at 4800, 12ms at 2400 and 
24ms at 1200 bps. 
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) Link Layer 

) 

A Query (or command) is transmitted from the Modbus Master to the Modbus Slave. The 
slave instrument assembles the reply to the master. Al l of the instruments covered by this 
manual are slave devices, and cannot act as a Modbus Master. 

MODBUS 

MASTER 

QUERY 

RESPONSE 

SLAVE 

INSTRUMENT 

Figure 40. Modbus Link Layer 

A message for e ither a QUERY or RESPONSE is made up of an i nter-message gap fol lowed 
by a sequence of data characters. The inter-message gap is at least 3 .5  data character 
times. 

Data is encoded for each character as binary data, transmitted LSB first. 

For a QUERY the address fie ld conta ins the address of the slave destination .  The slave 
· address is g iven together with the Function and Data fields by the Appl ication layer. The 
CRC is generated from the g iven address, function and data characters . 

For a RESPONSE the address field contains the address of the respond ing slave. The 
Function and Data fields are generated by the slave appl ication . The CRC is generated from 
the address , function and data characters. 

The standard MODBUS RTU CRC-1 6 calculation employing the polynomial 2 1 6+21 5+22+1  is  
used . 

Inter-message Address Function Data CRC Check 
gap 1 character 1 character n characters 2 characters 
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Device Address ing 

The i nstrument i s  assigned a un ique device address by  the user in the range 1 (default) to 
255 using the Rddr parameter in Configuration Mode. This address is used to recognise 
Mod bus Queries i ntended for this instrument. The instrument does not respond to Modbus 
Queries that do not match the address that has been assigned to it . 

The i nstrument wil l  a lso accept g lobal Queries using device add ress O no matter what device 
address is assigned. No responses are retu rned for globally add ressed Queries. 

Supported Modbus Functions 

Modbus defines several function types ; these instruments support the fol lowing types: 

Table 26. Supported Modbus Functions 

Function Modbus Meaning Description 
Code 
(decimal) 
0 1  / 02 Read Coil/ Input Status Read output/input status bits at given address. 
03 I 04 Read Hold ing/Input registers Read current binary value of specified number 

of parameters at given address. Up to 64 
parameters can be accessed with one Query. 

05 Force single Coil Writes a single binary bit to the Specified Slave 
Bit address. 

06 Pre-set Single Register Writes two bytes to a specified word address. 
08 Diagnostics Used for loopback test. 
1 6  Pre-set Multiple Registers Writes up to 1 word parameter values to the 

specified address range. 

Function Descriptions 

The fol lowing is i nterpreted from the Modbus Protocol Description obtainable from 
http://www.modicon.com/ or http ://www.modbus.org/. Refer to that document if clarification is 
req uired. 

I n  the function descriptions below, the preceding device address value is assumed, as is the 
correctly formed two-byte CRC value at the end of the QU ERY and RESPONSE frames .  
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Read Coi l/ Input Status (Function 0 1  / 02) 

Reads the content of instruments output/input status bits at the specified bit address . 

Function 
01 / 02 

Table 27. Read Coil/I nput Status (Modbus Function 0 1 /02) 

QUERY 
Address of 1 st Bit Number of B its 

H I  I LO HI I 
RESPONSE 

LO 

Function Number of Bytes First 8 bits 2nd 8 Bits 
· 01 / 02 

I n  the response the "Number of Bytes" ind icates the number of data bytes read from t.he 
instrument. E.g. if 1 6  b its of data are returned then  the count wi l l  be 2. The maximum number 
of b its that can be read is  1 6  in one transaction .  The first bit read is retu rned in the least 
s ignificant b it of the fi rst 8 b its returned . 

Read Hold ing/I nput Registers (Function  03  / 04) 

Reads current binary value of data at the specified word addresses . 

Function 

Table 28. Read Holding/I nput Registers (Modbus Function 03/04) 

QUERY 
Address of 1 st Word Number of Words 

03 I 04 H I  I LO HI I LO 

RESPONSE 
Function Number of First Word Last Word 

Bytes 
03 I 04 H I  I LO H I  I LO 

I n  the response the "Number of Bytes" ind icates the number of data bytes read from the 
instrument. E.g. if 5 words are read, the count wil l be 1 0  (A hex) . The maximum num ber of 
words that can be read is 64 . If a parameter does not exist at one of the addresses read , 
then a value of 0000h is returned for that word . 
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Force S ing le Coi l  (Function 05) 

Writes a s ingle bi nary value to the Specified I nstrument Bit add ress. 

Function 
05 

Function 
05 

Table 29 .  Force S ingle Coi l  (Modbus Function 05) 

QUERY 
Address of Bit State to write 

HI I LO FF/00 I 
RESPONSE 

Address of B it State written 
HI  I LO FF/00 I 

00 

00 

The address specifies the address of the bit to be written to. The State to write is FF when 
the bit is to be SET and 00 if the bit i s  to be RESET. 

Note: 
The Response normally returns the same data as the Query. 

Pre-Set S ing le Register (Funct ion 06) 

Writes two bytes to a specified word address. 

Table 30. Pre-Set S ingle Register (Modbus Function 06) 

QUERY 
Function Address of Word Value to write 

06 H I  I LO H I  I 
RESPONSE 

Function Address of Word Value written 
06 HI  I LO HI I 

Note : 
The Response normally returns the same data as the Query. 

Loopback Diagnostic Test (Funct ion 08) 

Table 31 . Loopback Diagnostic Test (Modbus Function 08) 

QUERY 
Function D iagnostic Code Va lue 

08 Hl =00 I LO=00 HI I 
RESPONSE 

Function Sub-function Value 
08 H l=00 I LO=00 HI I 

Note: 
The Response normally returns the same data as the Query. 

LO 

LO 

LO 

LO 
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·· - · - ' . 
• !a •· Partlow 

Pre-Set M u lt ip le Registers (Function 1 0  Hex) 

Writes a consecutive word (two-byte) value to the specified address range. 

Table 32. Pre-Set Mu ltiple Registers (Mod bus Function 1 0  Hex) 

QUERY 
Function 1 st Word Number of N umber of First value to write 

Address Words Query Bytes 
1 0  HI I LO HI I LO HI I LO 

RESPONSE 
Function 1 st Word Address Number of Words 

1 0  HI I LO HI I LO 

Note: 
The number of consecutive words that can be written is limited to 1. 

Except ion Responses 

When a QUERY is sent that the instrument cannot interpret then an Exception RESPONSE 
is returned . Possible exception responses are :  

Table 33 .  Modbus Exception Responses 

Exception Error Cond ition Interpretation 
Code 

00 Unused None. 

01 Illegal function Function number out of range. 

02 Illegal Data Address Write functions: Parameter number out of range or not 
supported. (for write functions only). 
Read Functions: Start parameter does not exist or end 
parameter greater than 65536. 

03 Illegal Data Value Attempt to write invalid data / required action not 
executed. 

The format of an exception response is: 

RESPONS E 
Function Exception Code 

Original Function code with its Most as detailed above 
Significant Bit (MSB) set. 

Note: 
In the case of multiple exception codes for a single QUERY the Exception code returned is 
the one corresponding to the first parameter in error. 
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1 3  ASCI I  Communications 

This is a s imple ASCI I  protocol that provides backwards compatib i l ity with previous 
generations of prod ucts . ASC I I  is not avai lable in all models in the range. The Modbus 
protocol is recommended for future use. 
Refer to the re levant Model G roup Section for the ASC I I  and Mod bus Application Layer 
(parameter address/ident information) .  

Physical Layer 

The Base address, bit rate and character format are configu red via the front panel in 
Configu ration Mode or by using the PC Configurator software. 

Physical layer configuration sett ings possible are: 
Data rate : 1 200, 2400, 4800 (default) , 9600 and 1 9,200 bps 
Parity: Even 
Character format: 7 bits per character. + 1 stop bit. 

The transmitter must not start transmission unti l  3 character t imes have elapsed si nce 
reception of the last character in a message, and must re lease the transmission l ine with in 3 
character times of the last character in  a message.  

Note: 
Three character times = 1 . 5ms at 19200, 3ms at 9600, 6ms at 4800, 12ms at 2400 and 
24ms at 1200 bps. 

Device Addressing 

The i nstrument is assigned a device address by the user using the Add, parameter i n  
Configuration Mode. The address may be set to any unique va l ue from 1 (defau lt) to 99 .  This 
address is used to recognise ASCI I  messages intended for this instrument. The instrument 
does not respond to messages that do not match the address that has been assigned to it. 

Sess ion Layer 
The ASCI I  p rotocol assumes half d uplex communications. The master device initiates al l  
communication. The master sends a command or  query to the addressed s lave instrument 
and the slave repl ies with an acknowledgement of the command or the reply to the query. 

Messages from the master device may be one of five types: 

Type 1 :  
Type 2: 
Type 3: 
Type 4:  
Type 5: 

{S}{N}??* 
{S}{N}{P}{C}* or R{N}{P}{C}* 
{S}{N}{P}#{DATA}* or R{N}{P}#{DATA}* 
{S}{N}{P}I* or R{N}{P}I* 
{S} {N} \ P S S ? * 

All characters a re i n  ASC I I  code. See the fol lowing Parameter Key table for deta ils of the 
parameters in  brackets { }. 
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{S} 

Table 34. ASC I I  Parameter Key 

is the Start of Message character L (Hex 4C) or R (Hex 52). 
L is used for Controllers; R is used for Profilers. 

{N} is the slave device address (in the range 1 - 99); addresses 1 - 9 may be represented 
by a single digit (e.g. 7) or in two-digit form, the first digit being zero (e.g.  07). 

{P} is a character which identifies the parameter to be interrogated/modified. 
{C} is the command (Refer to 1 3  - Application Layer) 

indicates that {DATA} is to follow (Hex 23) # 
{DATA} 
p 

is a string of numerical data i n  ASCII  code (refer to the Data Element table below) 
is the Program Number 

s s  is the Segment Number (01 to 1 6) 
* is the End of Message Character (Hex 2A) 

No space characters are permitted in messages. Any syntax errors in a received message 
wi l l  cause the slave instrument to issue no reply and await the Start of Message character. 

Table 35. ASCII Data Element - Sign/Decimal Point Position 

{DA TA} Content Data Format Description 
abcd0 +abed Positive val ue, no decimal place 

abcd1 +abc.d Positive value, one decimal place 

abcd2 +ab.cd Positive value, two decimal places 

abcd3 +a.bed Positive value, three decimal places 

Abcd5 - abed Negative value, no decimal place 

Abcd6 - abc.d Negative value, one decimal place 

Abcd7 - ab.cd Negative value, two decimal places 

Abcd8 - a.bed Negative value, three decimal places 
( in the Data Content, abed represents the data value, the last digit i nd icates data format) 

Type 1 Message 

L {N} ? ?  * 

This message is used by the master device to determine whether the addressed slave 
device is active. 

The reply from an active s lave is 

L {N} ? A *  

An i nactive device will g ive no  reply. 
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Type 2 Message 

L {N} {P} {C} * or R {N} {P} {C} * 

This type of message is used by the master device, to interrogate or mod ify a parameter in 
the addressed slave device. {P} identifies the parameter and {C} represents the command to 
be executed , which may be one of the fol lowing:  

+ (Hex 2B) = I ncrement the val ue of the parameter defined by {P} 
- (Hex 2D) = Decrement the value of the parameter defined by {P} 
? (Hex 3F) = Determine the current value of the parameter defined by {P} 

The reply from the addressed slave device is of the form: 

L {N} {P} {DATA} A *  or R {N} {P} {DATA} A *  

where {DATA} comprises five ASCI I-coded d ig its whose format is shown in  the Data Element 
table above. The data is the value requested in a query message or the new va lue of the 
parameter after mod ification. If the action requested by the message from the master device 
would result in an invalid va lue for that parameter (either because the requested new value 
would be outside the permitted range for that parameter or because the parameter is not 
mod ifiable) ,  the slave device repl ies with a negative acknowledgement: 

L {N} {P} {DATA} N * or R {N} {P} {DATA} N * 

The {DATA} string in the negative acknowledgement reply wi l l  be indeterminate. If the 
process variable or the deviation is i nterrogated whi lst the process variable is outside the 
range of the slave device, the reply is :  

L {N} {P} < ? ? > 0 A * 

if the process variable is over-range, or 

L {N} {P} < ? ? > 5 A * 

if the process variable is under-range. 

Type 3 Message 

L {N} {P} # {DATA} * or R {N} {P} # {DATA} * 

This message type is used by the master device to set a parameter to the value specified in 
{DATA}. The command is  not implemented immediately by the slave device; the s lave wil l  
receive this command and wi l l  then wait for a Type 4 message (see below). Upon receipt of a 
Type 3 message,  if the {DATA} content and the specified parameter are val id ,  the s lave 
device reply is of the form : 

L {N} {P} {DATA} I *  or R {N} {P} {DATA} I *  

(where I = Hex 49) ind icating that the s lave device is ready to implement the command . I f  the 
parameter specified is i nvalid or is not modifiable or if the desired value is outside the 
permitted range for that parameter, the s lave device rep l ies with a negative 
acknowledgement in the form: 

L {N} {P} {DATA} N * or  R {N} {P} {DATA} N * 
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Type 4 Message 

L {N} {P} I * or R {N} {P} I * 

Th is type of message is sent by the master device to the addressed slave device , fol lowing a 
successful Type 3 transaction with the same slave device. Provided that the {DATA} content 
and the parameter specified in the preceding Type 3 message are sti l l  va l id ,  the s lave device 
wi l l  then set the parameter to the desired value and wi l l  rep ly in the form: 

L {N} {P} {DATA} A *  

where {DA TA} is the new value of the parameter. If the new value or parameter specified is 
i nval id ,  the slave device wi l l  reply with a negative acknowledgement in the form : 

L {N} {P} {DATA} N * 

where {DATA} is indeterminate. If the i mmediately preceding message received by the slave 
device was not a Type 3 message, the Type 4 message is ignored. 

Error Response 

The circumstances under which a message received from the master device is ignored are :  

Parity error detected 
Syntax error detected 
Timeout elapsed 
Receipt of a Type 4 message without a preceding Type 3 command message .  

Negative acknowledgements wi l l  be returned if, i n  spite of  the received message bei ng 
notional ly correct, the slave device cannot supply the requested information or perform the 
requested operation.  The {DATA} element of a negative acknowledgement wi l l  be 
indeterminate. 
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1 4  Cal ibration Mode 
WARN ING:  

CALIBRATION IS  ONLY REQUIRED FOR INSTRUMENTS IN  WHICH CALIBRATION ERRORS 
HAVE BEEN ENCOUNTERED. REFER TO CALIBRATION CHECK BELOW. 

CAUTION :  
Cal ibration must be performed by personnel who are techn ically competent and 
authorised to do so. 

Cal ibration is carried out du ring manufacture and is not normal ly requ i red again during the 
l ifetime of an instrument. 

Equ ipment Requ i red For Checking or Cal ibrating the Un iversal Input 

A su itable cal ibration signal source is requ ired for each i nput type .  To verify the accuracy of 
the instrument or carry out recal ibration ,  the l isted input sources are required , with better 
than ±0.05% of the reading accuracy: 

1 .  DC l inear inputs : O to 50mV, O to 1 OVDC and O to 20mADC. 

2 .  Thermocouple inputs - complete with 0°C reference faci l ity, appropriate thermocouple 
functions and compensating leads (or equivalent). 

3. RTD inputs: decade resistance box with connections for three-wire input (or equivalent). 

Cal ibration Check 

1 .  Set the instrument to the requ i red input type. 

2. Power up the instrument and connect the correct input leads .  
Leave powered up  for at  least five minutes for RTD and DC l inea r  inputs, or  at  least 30 
minutes for thermocouple inputs . 

3 .  After the appropriate delay for stab i l isation has elapsed , check the cal ibration by 
connecting the appropriate input source and checking a number of card inal points. 

4. Repeat the test for a l l  requ i red input types . 
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Recalibration Procedure 

Recal ibration is carried out i n  five phases as shown i n  the table below, each phase 
corresponds to an input range of the instrument. 

CAUTION : 
The 50mV phase MUST be cal ibrated before the thermocouple range. 

,P _ I 50 mV 

,P _2 1 0  V 

,p_3 20 mA 

Table 36. I nput Cal ibration phases 

,p _ y RTD input (200 ohm) 

,P _5 Thermocouple (K type source at 0°C requ i red ) 

To start ca l ibration, apply the required ca l ibration input from the source type l ist above, using 
the correct connections, 

1 .  Whilst the instrument is powering up, press i] and i.i together until ,P - I is d isp layed . 

Note : 
If a phase has not been previously calibrated the display will flash. 

2. Press IJ to in itiate calibration on P IO  Control lers , or 
Press 8 to in itiate cal ibration on Limit Control lers, or 
Press &, and ig together to in itiate ca l ibration on I nd icators. 

3. During cal ibration the d isplay changes to ---- for a few seconds. 

4 .  If the input is misconnected or an incorrect signal is appl ied the cal ibration wil l  be aborted 
and the d isplay wi l l  shown FR ,l. The previous cal ibration value wil l  be retained . 

5 .  If the cal ibration has succeeded, the pass d isplay is shown ,P - I (non-flash ing) .  

6 .  Press [i] to step onto the next phase. 

7. Repeat this p rocess for each input type unti l all the phases are calibrated .-

Note : 
Switch off the instrument to exit the Calibration Mode. 
Calibration Mode automatically exits if there is no button activity for five minutes . 

.. � 
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1 5  Appendix 1 - G lossary 
This G lossary explains the techn ical terms and parameters used in th is manual .  The entry 
type is also shown: 

General Definition: 

Controller Definition: 

Limit Controller Definition: 

Indicator Definition: 

General Parameter. 

Controller Parameter. 

Terms appl icable to the entire model range. 

Terms appl icable to contro l ler  models only. 

Terms appl icable to l imi t  control ler models only. 

Terms appl icable to ind icator models only. 

Parameters appl icable to the entire model range. 

Parameters appl icable to control ler models only. 

Controller Tuning Parameter. Parameters relati ng to the tuning of control ler models 

Indicator Parameter. Parameters appl icable to i ndicator models only. 

Active Setpoint Type: Controller Definition 
Active Setpoint is the setpoint  used as the current target SP value. Some control lers can 
have more than one setpoiht, but only one of these is active at any t ime. 
Also refer to Remote Setpoint, Setpoint, Setpoint Select and Setpoint Select Enable. 

Actua l  Setpoint Type: Controller Definition 
Actual Setpoint is the current value of the setpoint. Th is may be d ifferent to the Active 
Setpoint's target value if the setpoint is cu rrently ramping.  The actual setpoint wi l l  rise/fa l l  at 
the ramp rate set, unti l  it reaches the target setpoint value.  
Also refer to Active Setpoint, Setpoint, Setpoint Ramp Enable and Setpoint Select. 
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Alarm Hysteresis Type: General Parameter 
An adjustable band on the "safe" s ide of an alarm point, through which the process variable 
must pass before the alarm wil l  change state, as shown in the diagram below. E .g .  a high 
alarm's hysteresis band is below the high alarm value, and a low a larm's hysteresis is above 
the low alarm value. 
Also refer to Alarm Operation. 

PROCESS 
HIGH ALARM 

Process Variable 

Process Variable 

PROCESS 
LOW ALARM 

Process Variable 

BAND ALARM 

Active 
---�◄-------�---

Inactive 

� 

' Inactive 

_.,,__ __ 
Active 

Inactive t 

Alarm Value 

Alarm Hysteresis Value 

Alarm Hysteresis Value 

Alarm Value 

Alarm Value 
{from Setpoint) 

· · Alarm Hysteresis Value 

Setpoint 

Alarm Hysteresis Value 
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--·-�·--··• ... ;i,r:,._ ___ ._.�:-----'\?•-..--

DEVIATION 
HIGH ALARM 

Process Variable 

Active Inactive Active 
Active 
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Alarm Hysteresis Value 

Setpoint 
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Alarm Hysteresis Value 
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Figure 4 1 . Alarm Hysteresis Operation 
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Alarm Operation Type: General Definition 
The d ifferent alarm types are shown below, together with the action of any outputs. 
Also refer to Alarm Hysteresis, Alarm Inhibit, Band Alarm, Deviation Alarm, Latching Relay, 
Logical A larm Combinations, Loop Alarm, Process High Alarm and Process Low Alarm. 

Process H igh Alarm Output Off gyf:eyf gff: : ; 
Alarm Off Afabfi OO: < 

Direct-Actin 

Process High Alarm 

Reverse-Acti n 

Process Low Alarm 

Direct-Actin 

Process Low Alarm 

Reverse�Acti n 

Band Alarm 

Direct-Actin 

Band Alarm 

Reverse-Actin 

) Ilgyfpi;jf:�!) Output Off . Alarm Off Atafm Ori: ? 

Output Off ,gJjfpyf:gq 
Atatm :on Alarm Of f 

Deviation High 
Alarm (+ve values) 
Direct-Actin 

Output Off 
Alarm Off 

Deviation High 
Alarm (+ve values) 
Reverse-Acti n 

Deviation Low 
Alarm (-ve values) 
Direct-Actin 

Deviation Low 
Alarm (-ve values) 
Reverse-Acti n 
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Figure 42. Alarm Operation 
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Alarm Inh ibit Type: General Parameter 
I nh ib its an alarm at power-up or when the control ler Setpoint is switched , unti l that a larm 
goes inactive . The alarm operates normally from that point onwards. 
Also refer to Alarm Operation. 

Ann unciator Type: Limit Controller Definition 
A special type of alarm output that is l inked to a Limit Control lers main L imit Output. An 
Annunciator output wil l activate when an Exceed condition occurs, and wil l remain active until 
a reset instruction is received , or the Exceed condition has passed . Unl ike the Limit Output, 
an Annunciator can be reset even if the Exceed condition is present 
Also refer to Exceed Condition, Latching Relay, Limit Controller, Limit Hysteresis and Limit 
Setpoint 

Automatic Reset (Integral) Type: Controller Tuning Parameter 
Used to automatically bias the proportional output(s) to compensate for p rocess load 
variations. I t  is adjustable in the range 1 seconds to 99 minutes 59 seconds per repeat and 
OFF (va lue greater than 99 minutes 59 seconds - d isplay shows OFF). Decreasing the time 
increases the I ntegral action .  This parameter is not available if the primary output is set to 
On-Off. 
Display code = ArSc, default value = five minutes and zero seconds (S.00). 
Also refer to Primary Proportional Band, Secondary Proportional Band, Rate, PIO, and 
Tuning. 

Auto Pre�Tune Type: Controller Tuning Parameter 
Determines whether the Auto Pre-Tune feature is activated on power up (d ,SA = d isabled, 
EnAb = enabled) .  Auto Pre-Tune is useful when the process to be contro l led varies 
sign ificantly each time it is run .  Auto Pre-Tune ensures that tun ing occurs at the start of the 
process. Self-Tune may also be engaged to fine tune the control ler. 
Display code = APc, defau lt setting = d ,SA. 
Also refer to Pre-Tune, Self-Tune and Tuning. 

Band Alarm 1 Value Type: General Parameter 
This parameter is applicable only if Alarm 1 is  selected to be a Band Alarm. It defi nes a band 
of process variable values, centred on the current actual setpoint value. If the process 
variable value is outside th is band ,  the alarm wi l l  be active. This parameter may be adjusted 
from 1 to ful l span from the setpoint. 
Display code = bAL /, default value = 5. 
Also refer to Alarm Operation, Band Alarm 2 Value and Input Span. 

Band Alarm 2 Value Type: General Parameter 
This parameter, is simi la r to the Band Alarm 1 Va lue. It is appl icable only if Alarm 2 i s  
selected to be  a Band Alarm. 
Display code = bAL2, default value = 5. 
Also refer to Alarm Operation, Band Alarm 1 Value and Input Span. 

59321 ,  Issue 5 - March 2005 Glossary Page 107 



Partlow 
1
/4 -DIN ,  1/8 -DIN & 1 /16 -DIN Controllers & Indicators - Product Manual 

Bias (Manual Reset) Type: Controller Tuning Parameter 
Used to manual ly bias the proportiona l  output(s) to compensate for process load variations. 
B ias is expressed as a percentage of output power and is adjustable in the range 0% to 
1 00% (for Primary Output alone) or - 1 00% to +1 00% (for both Primary and Secondary 
Outputs) .  This parameter is not appl icable if the Primary output is set to O N/OFF control 
mode. If the process settles below setpoint use a h igher Bias value to remove the error, if the 
process variable settles above the setpoint use a lower B ias va lue.  Lower B ias va lues wi l l  
also help to reduce overshoot at process start up.  
Display code = b ,RS, default value = 25%. 
Also refer to ON/OFF Control and PIO. 

Bumpless Transfer Type: Controller Definition 
A method used prevent sudden changes to the output power level when switch ing between 
Automatic and Manual control modes. During a transition from Automatic to Manual ,  the 
i n itial Manual  Power value wi l l  be set to equal the previous automatic mode value. The 
operator can then adjust the value as required . During a transition from Manual to Automatic, 
the i n it ial Automatic Power va lue wi l l  be set to equal the previous manual mode value. The 
correct power level wi l l  gradual ly appl ied by the control algorithm. 
Also refer to Manual Mode. 

Cascade Control Type: Controller Definition 
Applications with two or more capacities (such as heated jackets) are inherently d ifficu lt for a 
s ing le i nstrument to contro l ,  due to large overshoots and unacceptable lags. The solution is 
to cascade two or more control lers,  each with its own input, in series forming a single 
regu lating device. The product setpoint temperature is set on the master control ler. This is 
compared to the product temperatu re, and the master's PIO output (mA or VDC) is fed into a 
remote setpoint input on the slave . The RSP is scaled to suit any expected temperature. The 
slave loop's natural response time should ideal ly be at least 5 t imes faster than the master. 

SLAVE 

SP 500 OP �-- �gg 0 t--=-'------------1 RSP �-- o ��� 

I n  the example, the maximum i nput 
represents 400°C,  thus restricting the jacket 
temperature. At start-up the master 
compares the product temperature 
(ambient) to its setpoint (300°C) and g ives 
maximum output. This sets the maximum 
(400°C) setpoint on the slave,  which i s  
compared to the jacket temperature 
(ambient) giving maximum heater output. 

As the jacket temperature rises, the slave's heater output fa l ls .  The product temperature also 
rises at a rate dependant on the transfer lag between the jacket and product. This causes the 
master's P IO  output to decrease, reducing the 'jacket' setpoint on the s lave, effectively 
reducing the output to the heater. This continues unti l the system becomes balanced. 

When tuning, first set the master to manual mode. Tune the slave control ler using 
proportional control only ( I  & D are not normally requ i red ) then return the master to automatic 
mode before tun ing the master. The result is qu icker, smoother control with min imum 
overshoot and the abi l ity to cope with load changes, whi lst keeping the jacket temperature 
with i n  acceptable tolerances. 
Also refer to Manual Mode, Master & Slave, PIO, Remote Setpoint, Remote Setpoint Lower 
Limit, Remote Setpoint Upper Limit, Setpoint, Setpoint Select and Tuning. 

. .;..---. 
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Commun ications Write Enable Type: General Definition 
Enables/disables the changing of parameter values via the RS485 commwnications l ink, if 
the communications option is instal led . 
Poss ible settings are read only or read/write. 
Display code = [ofn, default setting = r _ L,,_/ (read/write). 

Control ler Type: Controller Definition 
An instrument that can control a Process Variable ,  us ing either P IO or On-Off control 
methods. Alarm outputs are a lso available that wi l l  activate at preset PV values, as are other 
options such as PV retransmission and Serial Communications. 
Also refer to Alarm Operation, Indicator, Limit Controller, On-Off Control, PIO, Process 
Variable, Retransmit Output and Serial Communications. 

CPU Type: General Definition 
This stands for Central Processing Unit and refers to the onboard microprocessor that 
controls all of the measuring, alarm and control functions of the instrument. 

Current Proportioning C.ontrol Type: Controller Definition 
Current proportion ing control can be implemented on un its configured with l inear current or 
voltage output(s). I t  provides a 4 to 20mA, 0-20mA, 0 to 5V, 0 to 1 0V or 2 - 1 0V DC P I O  
output. On-Off control should not b e  used with Current proportioning control. 
Also refer to On-Off Control, PIO, Primary Proportional Band, Rate, Secondary Proportional 
Band and Time Proportional Control. 

Cycle Time Type: Controller Definition 
For time proportioning outputs, it is used to define time period over which the average on vs. 
off time is equal to the requ i red P I O  output level .  [f: I , [f:2 and [f:3 are ava i lable when 
option slots 1 ,  2 or 3 are defined as time proportioning output types . The permitted range of 
val ue is 0.5 ,  1 ,  2 ,  4, 8 ,  1 6 , 32, 64 , 1 28, 256 or 5 1 2  seconds. Shorter cycle times wil l g ive 
better contro l ,  but at the expense of reduce l ife when used with an electromechanica l control 
device (e .g .  relays or solenoid valves). 
Display codes = [f: / ,  [f:2 and [f:3,  default value = 32. 
Also refer to PIO and Time Proportioning. 

Deadband 
- Refer to Overlap/{)eadband. 

Derivative 
- Refer to Rate. 

Type: Controller Parameter 

Type: Controller Parameter · 

Deviation Alarm 1 Value Type Type: General Parameter 
This is appl icable  only if Alarm 1 is selected to be Deviation Alarm. A positive value 
(Deviation High) sets the alarm point above the current actual setpoint, a negative va lue 
(Deviation Low) sets it below. If the process variable deviates from the setpoint by a marg in  
greater than this val ue, a larm 1 becomes active. 
Display code = dAL I , Default value = 5 .  
Also refer to Alarm Operation and Deviation Alarm 2 Value. 
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Deviation Alarm 2 Value Type: General Parameter 
Applicable on ly if Alarm 2 is selected as a Deviation Alarm . It is simi lar to Deviation Alarm 1 
Value .  
Display code = dRL2. Defau lt va lue = 5.  
Also refer to Alarm Operation and Deviation Alarm 1 Value. 

Differential (On-Off Hysteresis) Type: Controller Parameter 
A switching d ifferential used when one or both control outputs have been set to On-Off. This 
parameter is adjustable within  the range 0 . 1  % to 1 0 .0% of input span; the default value is 
0 .5%.  The d ifferential band is centred about the setpoint. 
Relay chatter can be e l iminated by proper adjustment of this parameter. Too large a value for 
this parameter wi l l  increase ampl itude of osci l lation in this process variable. 
Display code = d ,FP for primary only d ifferentia l ,  d ,FS for secondary only d ifferential & 
d ,FF for primary and secondary d ifferentia l .  
Also refer to Input Span and On-Off Control. 

Direct/Reverse Operation of Control Outputs Type: Controller Definition 
Direct operation is typically used with cool ing appl ications; On-Off direct outputs wil l  turn on 
when the process variable exceeds setpoint. Proportional d i rect outputs wi l l  increase the 
percentage of output as the process value increases within  the proportional band. Reverse 
operation is typically used with heating applications; On-Off reverse outputs will turn off when 
the p rocess variable exceeds setpoint. P roportional reverse outputs wil l decrease the 
percentage of output as the process va lue increases with in the proportional band . The 
Secondary Output wi l l  be d i rect whenever the Primary Output is selected as reverse. The 
Secondary Output wil l be reverse whenever the Primary Output is selected as d i rect. 
Also refer to On-Off Control, PIO, Primary Proportional Band and Secondary Proportional 
Band 

Display Strategy Type:  General Parameter 
Alters the parameters d isplayed in normal operator mode. For example a control ler cou ld 
display PV + SP,  PV + adjustable SP,  PV + Ramping SP,  PV only or  SP only. Display 

· strategy 6 wil l  a l low read on ly access to the setpoint values in Operator Mode, Setup Mode 
must then be entered to change the setpoint. 
Display code = d , SP 
Also refer to Process Variable, Setpoint and Setpoint Ramping. 

Elapsed Time Type: Indicator Definition 
The total accumulated time that Alarm 1 has been active on an Ind icator since this parameter 
was last reset. This does not include the time when the alarm condition has cleared . The 
Elapsed Time is not affected by the Alarm 2 and Alarm 3 status. 
Also refer to Alarm Operation, Exceed Time and Indicator. 

Exceed Condition Type: Limit Controller Definition 
A state that occurs when the Process Variable exceeds the Limit Setpoint value.  E .g .  if the 
PV is above the Limit SP when set for high l imit action, or below the Limit SP for low l imit 
action . The Limit Control ler wil l  shut down the process when this condition occurs, and 
cannot be reset unti l  the Exceed Condition has passed . 
Also refer to Annunciator, Exceed Time, Latching Relay, Limit Controller, Limit Hysteresis 
and Limit Setpoint. 
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Exceed Time Type: Limit Controller Definition 
The total accumulated time that a Limit Control ler has been in the Exceed Cond ition since 
th is parameter was last reset. 
Also refer to Elapsed Time, Exceed Condition and Limit Controller. 

Indicator Type: Indicator Definition 
An instrument that can d isplay a Process Variable .  Alarm outputs are avai lable that wi l l  
activate at preset PV values .  Relay outputs can be selected to have a Latching function 
s imi lar to .a Limit Control ler output, but indicators do not have the necessary approvals for 
safety crit ical applications .  Other options are PV retransmission and Serial Communications. 
Process control functions are not avai lable. 
Also refer to Alarm Operation, Controller, Elapsed Time, Latching Relay, Limit Controller, 
.Multi-Point Scaling, Process Variable, Retransmit Output, Serial Communications, Tare. 

Input Fi lter Time Constant Type: General Parameter 
This  parameter is used to filter out extraneous impu lses on the process variable. The filtered 
PV is used for a l l  PV-dependent functions (display control, a larm etc). The time constant is 
adjustable from 0.0 seconds (off) to 1 00.0 seconds in 0.5 second increments. 
Display code = F ,U:, Default value = 2.0 seconds. 
Also refer to Process Variable. 

Input Range Type: General Definition 
This is the overa l l  process variable input range and type as selected by the /nPI: parameter 
in Configuration Mode. 
Also refer to Input Span. 

Input Span Type: General Definition 
The measuring l im its , as defined by the Scale Range Lower and Scale Range Upper L imits . 
The trimmed span value is a lso used as the basis for calcu lations that relate to the span of 
the instrument (E.g.  control ler proportional bands) 
Also refer to Input Range, Scale Range Lower Limit and Scale Range Upper Limit. 

Integral Type: Controller Tuning Parameter 
Refer to Automatic Reset. 

Latching Relay Type: General Definition 
A type of relay that, once it becomes active, requ i res a reset signal before it wil l deactivate. 
This output is avai lable on L imit controllers and ind icator alarms. To successfu l ly deactivate a 
latched relay, the alarm or l imit condition that caused the relay to become active must first be 
removed ,  then a reset signal can be appl ied . This signal may be appl ied from the instrument 
keypad , Digital I nput or command via Serial Communication . 
Also refer to Alarm Operation, Indicator, Limit Controller, Limit Hysteresis, Serial 
Communications. 

LED Type: General Definition 
Light Emitting Diode. LED's are used as ind icator l ights (e.g. for the a larm ind ication) .  The 
upper and lower ?-segment d isplays are also LED's .  
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Limit Control ler Type: Limit Controller Definition 
A protective device that wil l shut down a process at a preset Exceed Cond ition ,  in  order to 
prevent possible damage to equipment or products. A fai l-safe latching relay is used , which 
cannot be reset by the operator until the p rocess is back in a safe cond ition .  This s ignal may 
be appl ied from the i nstrument keypad, Dig ital Input or command via Serial Communication . 
Limit control lers work i ndependently of the normal process control ler. L imit Control lers have 
specific approvals for safety critical appl ications. They are recommended for any process 
that could potentia l ly become hazardous under fault conditions. 
Also refer to Annunciator, Controller, Exceed Condition, Exceed Time, Latching Relay, Limit 
Hysteresis, Limit Setpoint and Serial Communications. 

Limit Hysteres is Type: Limit Controller Definition 
An adjustable band on the "safe" side of the Limit Setpoint. For a high l im it, the hysteresis 
band is below the l im it setpoint value, for a low l im it, the hysteresis is above the l im it setpoint 
value. The latch ing l im it relay cannot be reset by the operator unti l the process has passed 
through this band 
Also refer to Exceed Condition, Latching Relay, Limit Controller and Limit Setpoint. 

Limit Setpoint Type: Limit Controller Definition 
The preset value at which an Exceed Cond ition wi l l  occur. When a Limit Control ler has been 
set for H igh L imit control action, the Exceed Cond ition is above the Limit Setpoint. When a 
Limit Control ler has been set for Low Limit control action ,  the Exceed Condition is below the 
Limit Setpoint. 
Also refer to Annunciator, Exceed Condition, Limit Hysteresis, Limit Controller and Setpoint. 

Lock Codes Type: General Parameter 
Defines the four-d ig it codes required to enter Configu ration (20) ,  Set-Up ( 1 0), and Auto 
Tuning (0) modes. 
Display codes = cloc, Sloe and l:loc, default values shown above in brackets . 

;,-· �- .· 
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Logica l Combination of Alarms Type: General Definition 
Two alarms may be combined logically to create an AND/OR situation.  Any suitable output 
may be assigned as a Logical Alarm Output, configured for Reverse-acting or Direct action. 
Also refer to Alarm Operation 

Table 37. Logical Alarm Outputs 
ical OR: Alarm 1 OR Alarm 2rt 

.... OFF N I- .... OFF N 
:a: ON :a: OFF ::, z ON z OFF 0::: 0::: a.. 0::: 

OFF <( ON I- <( OFF <( ON ...J ::, ...J 
<( <( 0 <( ON <( ON ON ON 

·•; : ;f··· 

.... OFF N I- .... N 
z ON :a OFF ::, z ON z OFF 0::: 0::: a.. e:::: 
<( OFF <( ON I- .s OFF <( ON ...J ...J ::, 
<( <( ON 0 <( ON <( O N  ON 

Loop Alarm Enable Type: Controller Parameter 
Enables or disables a loop alarm. A loop a larm is a special a larm, which detects faults in the 
control feedback loop, by continuously monitoring process variable response to the control 
output(s) .  The loop a larm can be tied to any suitable output. When enabled, the loop alarm 
repeatedly checks if the control output(s) are at the maximum or min imum l im it .  If an output 
is at the l imit , an internal timer is started :  thereafter, if the h igh output has not caused the 
process variable to be corrected by a predetermined amount 'V' after time 'T' has elapsed , 
the loop alarm becomes active. Subsequently, the loop alarm mode repeatedly checks the 
process variable and the control output(s) .  When the process variable starts to change value 
in the correct sense or when the output is no longer at the l im it, the loop alarm is deactivated. 

For P IO  contro l ,  the loop alarm time 'T' is a lways twice the Automatic Reset parameter va lue. 
For On-Off contro l ,  a user defined value for the Loop Alarm Time parameter is used. 

The value of 'V' is dependent upon the input type. For Temperature inputs , V = 2 ° C or 3° F. 
For Linear inputs , V = 10 least sign ificant d isplay un its 

Control output l imits are 0% for Single output (Primary on ly) control lers and -1 00% for Dual 
output (Primary and Secondary) control lers. 

Correct operation of the loop alarm depends upon reasonably accurate P l  D tuning. The loop 
alarm is automatical ly d isabled during manual control mode and during execution of the Pre
Tune mode . Upon exit from manual mode or after completion of the Pre-Tune routine ,  the 
loop alarm is automatically re-enabled . 
Display code = LREn,default value = d ,SR , 
Also refer to Loop Alarm Time, Manual Mode, On-Off Control, Pre-Tune, and Process 
Variable. 
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Loop Alarm Time Type: Controller Parameter 
When On-Off control is selected and loop alarm is enabled, this parameter determines the 
duration of the l im it condition after which the loop alarm wil l  be activated.  I t  may be adjusted 
within the range of 1 second to 99 minutes 59 seconds. This parameter is om itted from the 
Set-up mode d isplay sequence if On-Off control is not selected or loop a larm is d isabled . 
Display code = LRf: ,, Default setting is 99:59. 
Also refer to Loop Alarm Enable. 

mADC Type: General Definition 
This stands for mi l l iamp DC. It is used in reference to the DC mi l l iamp input ranges and the 
l inear DC m il l iamp outputs . Typically, these wi l l  be O to 20mA or 4 to 20mA. 

Manual Mode Enable Type: Controller Parameter 
Determines whether operator selection/deselection of manual control is enabled. If the mode 
is enabled in Set-Up mode, pressing the AM key in operator mode will cause a control ler to 
enter or leave manual control mode.  In manual mode, the upper d isplay shows the current 
process value ,  the lower d isp lay shows the output power in the form - Pxxx (where xxx is 
equal to the percentage output power). The power value may be adjusted using the UP or 
DOWN keys. The value can be varied between 0% to 1 00% for i nstruments using primary 
control only, and -1 00% to +1 00% for control lers using primary and secondary (e.g. heat & 
cool) .  This mode should be used with care because the power output level is set by the 
operator, therefore the P I O  a lgorithm is no longer in control of the process. The operator 
MUST maintain  the process as the desired level manual ly. Manual power is not l im ited by the 
Primary Power Output L imit. 
Display code = Pofn, default setting = d ,SR 
Also refer to Bumpless Transfer, PIO, and Primary Output Power Limit 

Master & Slave Type: Controller Definition 
The terms master & s lave are used to describe the control lers in appl ications where one 
instrument controls the setpoint of another. The master control ler can transmit the setpoint to 
the slave using an analogue DC l inear signal .  The slave control ler must have a matching a 
remote setpoint input. Some Profi le Control lers can transmit their setpoint via serial 
communications serial communications. For this method , the Profi ler must be able to act as a 
communications master device and the slave must have a compatib le communications 
option fitted . 
Also refer to Cascade Control, Retransmit Output, Remote Setpoint, Serial Communications, 
Setpoint 

Multi-Point Scal ing Enable Type: Indicator Parameter 

When an Ind icators Multi-Point Scal ing function is enabled by setting r'7PS to EnRb in 
Configuration Mode, up to 9 breakpoints can be defined to compensate for non-l inear i nput 
signals. For each breakpoint, an input scale value is entered , followed by the value to be 
shown at the breakpoint. 
Display code = r'7PS, default setting = d ,SR 
Also refer to Indicator, Multipoint Scaling Set Up and Process Variable. 

,�... - H':"l . 

Page 114 Glossary 59321, Issue 5 - March 2005 

) 



) 

1
/4 -D IN ,  1/8 -DIN & 1/1 6 -D IN  Controllers & Indicators - Product Manual Partlovr 

Multi-Point Scal ing Set Up Type: Indicator Parameter 
For each breakpoint, the input scale value (ScRn) is entered as a percentage of the input 
span ,  fol lowed by the value to be shown (d ,Sn) i n  d isplay units , for this input value.  
Each breakpoint's input scale value must be h igher than the previous va lue ,  but the d isplay 
values can be either h igher or lower. This procedure is repeated for up to n ine b reakpoints , 
but if any scale va lue is set to 1 00% _ if automatical ly becomes the last in the series . 

d ,SS 
!_ · - -- -- · - -- · - · - · -· - -- -- ·- · - · - - - · -·-·- · -- - - - -- -- · - ---- · -/,_.-

./' j 

d ,SY · - · -· ·-·-· - · - · • • ·- • -•- ·  . . ...... ... - - -- --- ·- -/ 
g: / ;  i d ,S3 - - - - - -- -- -- -- -�;_:;::.::.-'/ : 

i d ,52 · - -- -�;r--
d ,S I 

/ I 

,/ 

/// : 

I ' �------------�········• 
S c R  I S c R 2  S c R  3 S c  R Y  

% of Span 
S c R  5 

Also refer to Indicator, Multipoint Scaling Enable and Process Variable. 

Offset Type: Controller Parameter 
Offset is used to modify the measured process variable value and is adjustable in the range 
±input span . Use this parameter to compensate for errors in the d isplayed process variable.  
Positive values are added to the process variab le reading, negative values are subtracted . 
This parameter is in effect, a cal ibration adjustment; it MUST be used with care. I njud icious 
use could lead to the displayed value bearing no meaningful relationsh ip to the actual 
process variable. There is no front panel ind ication of when this parameter is in use. 
Display value = OFFS, defau lt va lue = 0. 
Also refer to Input Span, Process Variable and Tare. 

On-Off Contro l Type: Controller Definition 
When operating in On-Off control ,  the output(s) wi l l  turn on or off as the process variable 
crosses the setpoint in a manner s imilar to a central heating thermostat. Some osci l lation of 
the process variable is inevitable when using On-Off control . 

On-Off control can be implemented only with Time Proportioning Control (Relay, Triac or 
SSR driver output) , by setting the corresponding proportional band(s) to zero. On-Off 
operation can be assigned to the Primary output a lone (secondary output not present), 
Primary and Secondary outputs or Secondary output only (with the primary Output set for 
time proportional or current proportionaLcontrol ) .  
Also refer to Differential, PIO, Process Variable, Primary Proportional Band, Secondary 
Proportional Band, Setpoint and Time Proportioning Control. 

On-Off Differential (Hysteresis) 
- Refer to Differential. · 
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Overlap/Dead band Type: Controller Parameter 
Defines the portion of the primary and secondary proportional bands (Pb_P + Pb_S) over 
which both outputs are active (Overlap), or neither is active (Deadband) .  I t  is adjustable in 
the range -20% to +20% of the two proportional bands added together. Positive values = 
Overlap ,  negative values = Deadband. 
This parameter is not appl icable if the primary output is  set for On-Off control or there is no 
Secondary Output. If the Secondary Output is set for On-Off, this parameter has the effect of 
moving the D ifferentia l  band of the Secondary Output to create the overlap or deadband. 
When Overlap/Dead band = 0, the "OFF" edge of the Secondary Output Differential band 
coincides with the point at which the Primary Output = 0%. ). 
Display code = DL, defau lt value = 0%. 
Also refer to Differential, On-Off Control, Primary Proportional Band and Secondary 
Proportional Band. 
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PID Type: Controller Definition 
This stands for Proportional I ntegra l  and Derivative. A control method that accurately 
mainta ins the desired level in a process (e.g .  control l ing a temperatu re) .  It avoids the 
oscil lation characteristic of On-Off control by continuously adjusting the power output level to 
keep the process variable stable at the desired target setpoint. 
Also refer to Automatic Reset, Controller, On-Off Control, Primary Proportional Band, 
Process Variable, Rate, Secondary Proportional Band, Setpoint and Tuning 

PLC Type: General Definition 
This stands for Programmable Logic Control ler. A microprocessor based device used in 
machine contro l .  It i s  particularly suited to sequential control appl ications, and uses "Ladder 
Log ic" programming techniques. Some PLC's are capable of basic PIO contro l ,  but tend to 
be expensive and often g ive inferior levels of control .  
Also refer to PIO. 

Pre-Tune Type: Controller Definition 
The Pre-Tune facility artificial ly d isturbs the start-up pattern so that a first approximation of 
the P IO  values can be made prior to the setpoint being reached . During Pre-Tune, the 
control ler demands fu l l  power unti l  the process value has moved approximately halfway to 
the setpoint. At that po int ,  power is removed , thereby introducing an osci l lation .  Once the 
osci l lation peak has passed , the Pre-Tune algorithm calculates an approximation of the 
optimum PIO tuning terms proportional band(s), automatic reset and rate. The p rocess is 
shown in the diagram below. 

When Pre-Tune is completed , the P IO  control output power is appl ied using the calculated 
values. P re-Tune l im its the possib i l ity of setpoint overshoot when the control ler is new or the 
appl ication has been changed. As a s ing le-shot operation, it wi l l  automatical ly d i sengage 
once complete, but can be configured to run at every power up using the Auto Pre-Tune 
function.  Pre-Tune wi l l  not engage if either primary or  secondary outputs on a control ler are 
set for On-Off contro l ,  du ri ng setpoint ramping or if the process variable is less than 5% of 
the i nput span from the setpoint. 
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Figure 44. Pre-Tune Operation 
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Also refer to Auto Pre-Tune, Automatic Reset, On-Off Control, Input Span, PIO, Primary 
Proportional Band, Process Variable, Rate, Secondary Proportional Band, Self-Tune, 
Setpoint, Setpoint Ramping and Tuning. · 

Primary Output Power Limit Type: Controller Parameter 
Used to l imit the power level of the Primary Output and may be used to protect the process 
being control led . It may be adjusted between 0% and 1 00%. This parameter is not 
appl icable if the primary output is set for On-Off contro l .  
Display code is OPh ,, defau lt va lue = 1 00% 
Also refer to On-Off Control. 

Primary Proportional Band Type: Controller Tuning Parameter 
The portion of the i nput span over which the Primary Output power level is proportional to the 
process variable value.  It may be adjusted in the range 0.0% (ON/OF F) to 999 .9%. The 
Display value = Pb_P , default value = 5.0%. 
Also refer to On-Off Control, Input Span, Overlap/Deadband, PIO, Secondary Proportional 
Band, and Tuning. 

Process H igh Alarm 1 Value Type: General Parameter 
This parameter, appl icable only when Alarm 1 is selected to be a Process H igh alarm, 
defi nes the process variable value above which Alarm 1 wi l l  be active. Its value may be 
adjusted between Scale Range U pper L imit and Scale Range Lower Limit. 
Display code = PHR I , Defau lt value = Scale Range U pper Limit. 
Also refer to Alarm Operation, Process High Alarm 2 Value, Process Variable, Scale Range 
Lower Limit and Scale Range Upper Limit . 

. _ ,;_· 
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Process High Alarm 2 Value Type: General Parameter 
This parameter, appl icable only when Alarm 2 is selected to be a Process H igh alarm. It is 
s imi lar to the Process High Alarm 1 Value.  
D isp lay code = PHR2, Defau lt value = Scale Range Upper L imit. 
Also refer to Alarm Operation, Process High Alarm 1 Value, Process Variable, Scale Range 
Lower Limit and Scale Range Upper Limit. 

Process Low Alarm 1 Va lue Type: General Parameter 
This parameter, applicable  only when Alarm 1 is selected to be a Process low alarm, defines 
the process variable value below which Alarm 1 wil l  be active. Its value may be adjusted 
between Scale Range Upper L imit and Scale Range Lower Limit. 
Display code = PLR I, Default va lue = Sca le Range Lower L imit. 
Also refer to Alarm Operation, Process Low Alarm 2 Value, Process Variable, Scale Range 
Lower Limit and Scale Range Upper Limit. 

Process Low Alarm 2 Value Type: General Parameter 
This parameter, appl icable only when Alarm 2 is selected to be a Process low alarm. It is 
simi lar to the Process Low Alarm 1 Value. 
Display code = PLR2, default va lue = Scale Range Lower L imit. 
Also refer to Alarin Operation, Process Low Alarm 1 Value, Process Variable, Scale Range 
Lower Limit and Scale Range Upper Limit. 

Process Variable (PV) Type: General Definition 
Process Variable is the variable to be measured by the primary input of the instrument. The 
PV can be any parameter that can be converted into a e lectronic signal su itable for the input. 
Common types are Thermocouple or PT1 00 temperature probes, or pressure, level, flow etc 
from transducers which convert these parameters into l inear DC signals (e.g. 4 to 20mA). 
Linear signals can be scaled into engineering un its using the Scale Range Lower L imit and 
Scale Range Upper Limit parameters. 
Also refer to Input Span, Offset, Scale Range Lower Limit and Scale Range Upper Limit. 

Process Variable Offset 
- Refer to Offset. 

Type: General Parameter 

Rate (Derivative) Type: Controller Tuning Parameter 
Rate is adjustable in the range O seconds (OFF) to 99  minutes 59 seconds. It defines how 
the control action responds to the rate of change in the process variable. This parameter 
should not be used in modulating value applications as it can cause premature wear due to 
constant smal l  adjustments to the valve position. The Rate parameter is not avai lable if 
primary control output is set to On-Off. 
Display code = ,Rl:::E, default value = 1 . 1 5 .  
Also refer to On-Off Control, PIO, Process Variable and Tuning. 
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Remote Setpoint (RSP) Type: Controller Definition 
An RSP is  a secondary analogue input that is use to adjust a control ler's setpoint using an 
external l inear DC Voltage or mA input signal , or in some cases potentiometer or mV inputs. 
The Remote Setpoint va lue is constrained by the Setpoint Upper Limit and Setpoint Lower 
Limit settings in the same way as a local setpoint. Typical appl ications are Master/Slave and 
Cascade Control . 
Display code = ,SP. 
Also refer to Cascade Control, Remote Setpoint Input, Remote Setpoint Lower Limit, Remote 
Setpoint Upper Limit, Setpoint and Setpoint Select. 

Remote Setpoint Input Range Type: Controller Parameter 
Defines the type and range of the l inear input signal (mADC, mVDC, VDC or potentiometer) 
for the Remote Setpoint. mVDC and potentiometer are only avai lable with Ful l  RSP module. 
Display code = ,SP ,. 
Also refer to Remote Setpoint and Setpoint. 

Remote Setpoint Lower Limit Type: Controller Parameter 
Defines the value of the Remote Setpoint when the RSP input signal is at its min imum value 
(eg for a 4 to 20mA RSP, the value when 4mA is appl ied) .  It may be adjusted within the 
range -1 999 to 9999; (decimal position same as for process variable i nput). However, the 
RSP value is  a lways constrained with in the Setpoint Upper Limit and Setpoint Lower Lim its . 
Display code = ,SPL, default value = PV input range min imum.  
Also refer to Remote Setpoint, Remote Setpoint Input, Remote Setpoint Upper Limit, Remote 
Setpoint Offset, Setpoint and Setpoint Upper Limit and Setpoint Lower Limit. 

Remote Setpoint Upper Limit Type: Controller Parameter 
Defines the value of the Remote Setpoint when the RSP input s ignal is at its maximum value 
(eg for a 4 to 20mA RSP, the value when 20mA is appl ied) .  It may be adjusted within the 
range - 1 999 to 9999; ( decimal position same as for process variable input). However, the 
RSP value is always constrained with in  the Setpoint Upper Limit and Setpoint Lower Li mits. 
D isp lay code = ,SPu, defau lt value = PV input range maximum.  
Also refer to Remote Setpoint, Remote Setpoint Input, Remote Setpoint Lower Limit, Remote 
Setpoint Offset, Setpoint and Setpoint Upper Limit and Setpoint Lower Limit. 

Remote Setpoint Offset Type: Controller Parameter 
Used to adjust the Remote Setpoint i nput value. Positive values are added to the RSP 
reading,  negative values are subtracted . It is adjustable in the range -1 999 to 9999, but is 
constrained within the Scale Range Upper Limit and Scale Range Lower Limit. 
D isp lay value = ,SPo, default va lue = 0. 
Also refer to Remote Setpoint, Scale Range Upper Limit and Scale Range Lower Limit. 

Retransmit Output Type: General Definition 
A l inear DC voltage or mA output signa l ,  proportional to the Process Variable or Setpoint, for 
use by slave controllers or external devices, such as a Data Recorder or PLC. The output 
can be scaled to transmit any portion of the i nput or setpoint span .  
Also refer to Input Span, Master & Slave, Process Variable and Setpoint. 
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Retransmit Output 1 Scale Maximum Type: General Parameter 
Scales a l inear output module in s lot 1 that has been set up to retransmit PV or SP. 
Retransmit Scale Maximum defi nes the value of the process variable, or setpoint, at which 
the output wil l be at its maximum value.  E .g .  for a O to 5V output, the value corresponds to 
5V. It may be adjusted with in the range - 1 999 to 9999; the decimal position is  always the 
same as that for the process variable i nput. If this parameter is set to a value less than that 
for Retransmit Output 1 Scale Min imum,  the relationship between the process 
variable/setpoint value and the retransmission output is reversed. 
Display code = ro /H, default value = Scale Range Upper Limit. 
Also refer to Process Variable, Retransmit Output, Retransmit Output 1 Scale Minimum, 
Scale Range Upper Limit and Setpoint. 

Retransmit Output 1 Scale Min imum Type: General Parameter 
Scales a l inear output module in s lot 1 that has been set up to retransmit PV or SP. 
Retransmit Scale Min imum defines the va lue of the process variable, or setpoint, at which 
the output wi l l  be at its minimum value. E .g .  for a O to 5V output, the value corresponds to 
0V. It may be adjusted withi n  the range - 1 999 to 9999; the decimal position is a lways the 
same as that for the process variable i nput. If this parameter is set to a va lue greater than 
that for Retransmit Output Scale Maximum, the relationship between the process 
variable/setpoi nt value and the retransmission output is reversed. 
Display code = ro IL, default value = Scale Range Lower Limit. 
Also refer to Process Variable, Retransmit Output, Retransmit Output 1 Scale Maximum, 
Scale Range Lower Limit and Setpoint. 

) Retrans mit Output 2 Scale Maximum Type: General Parameter 
Defines the value of the process variab le ,  or setpoint, at which Retransmit Output 2 wi l l  be at 
its maximum value. It is s imi lar to Retransmit Output 1 Scale Maximum. 
Display code = ro2H, default value = Scale Range U pper L imit. 
Also refer to Process Variable, Retransmit Output, Retransmit Output 2 Scale Minimum, 
Scale Range Upper Limit and Setpoint. 

Retransmit Output 2 Scale Min imum Type: General Parameter 
Defines the value of the process variable, or setpoint, at which Retransmit O utput 2 will be at 
its min imum value. It is s imi lar to Retransmit Output 1 Scale Min imum. 
Display code = ro2l, default value = Scale Range Lower Limit. 
Also refer to Process Variable, Retransmit Output, Retransmit Output 2 Scale Maximum, 
Scale Range Lower Limit and Setpoint. 

Retransmit Output 3 Scale Maximum Type: General Parameter 
Defines the value of the process variable, or setpoint, at which Retransmit Output 3 wil l  be at 
its maximum value .  It is s imi lar to Retransmit Output 1 Scale Maximum. 
Display code = ro3H, default value = Scale Range Upper Lim it. 
Also refer to Process Variable, Retransmit Output, Retransmit Output 3 Scale Minimum, 
Scale Range Upper Limit and Setpoint. 
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Retransmit Output 3 Scale M inimum Type: General Parameter 
Defines the value of the process variable, or setpoint, at which Retransmit Output 3 wi l l  be at 
its m inimum value.  It is s imi lar to Retransmit Output 1 Scale Min imum.  
Display code = ,o3L, defau lt va lue = Scale Range Lower Limit. 
Also refer to Process Variable, Retransmit Output, Retransmit Output 3 Scale Maximum, 
Scale Range Lower Limit and Setpoint. 

Reset Type: Controller Tuning Parameter 
- Refer to Automatic Reset. 

Scale Range Upper Limit Type: General Parameter 
For l i near  inputs , this parameter is used to sca le the process variable i nto engineering u nits . 
It defi nes the displayed value when the process Variable input is at its maximum val ue. It is 
adjustable from - 1 999 to 9999 and can be set to a value less than (but not withi n  1 00 un its 
of) the Sca le  Range Lower Limit , i n  which case the sense of the input is reversed . 
For thermocouple and RTD inputs, this parameter is  used to reduce the effective range of the 
input. Al l span related functions work from the trimmed input span.  The parameter can be 
adjusted with in the l im its of the range selected by Configuration Mode parameter ,nPc. I t  is 
adjustable to with in 1 00 degrees of the Scale Range Lower Limit. 
Display code = ,UL, default value = 1 000 for l inear inputs or range maximum for tem perature 
inputs. 
Also refer to Input Span, Process Variable and Scale Range Lower Limit. 

Scale Range Lower Limit Type: General Parameter 
For l inear in puts , this parameter can be used to d isplay the process variable in  eng ineering 
un its . It defi nes the d isplayed value when the process variable input is at its min imum value. 
It is adjustable from -1 999 to 9999 and can be set to a value more than (but not with i n  1 00 
un its of) the Scale Range Upper L imit, i n  which case the sense of the i nput is reversed. 
For thermocouple and RTD inputs, th is parameter is used to reduce the effective range of the 
input. All span related functions, work from the trimmed span. The parameter can be 
adjusted within the l imits of the range selected by Configuration Mode parameter ,nPc. It is 
adjustable to with i n  1 00 degrees of the Scale Range U pper Limit. 
Display code = ,UL, default value = O for l inear inputs , or range min imum for temperature 
inputs . 
Also refer to Input Span, Process Variable and Scale Range Upper Limit. 

Secondary Proportional Band Type: Controller Tuning Parameter 
The portion of the input span over which the Secondary Output power level is proportional  to 
the process variable value. It may be adjusted i n  the range 0.0% (ON/OFF) to 999.9%. 
Display va lue = Pb_S, default value = 5.0%. 
Also refer to On-Off Control, Input Span, Overlap/Deadband, PIO, Primary Proportional Band 
and Tuning. 
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Self-Tune Type: Controller Tuning Definition 
Continuously optimises tuning whi le a control ler is operating . It uses a pattern recognition 
algorithm,  which monitors the process error (deviation signal) .  The d iagram shows a typical 
temperature appl ication involving a process start up, setpoint change and load d isturbance. 

Setpoint 2 

Load D isturbance 
Setpoint 1 

etpoint Change 

Time 

Figu re 45. Self-Tune Operation 

The deviation signal is shown shaded and overshoots have been exaggerated for clarity. 
The Self-Tune a lgorithm observes one complete deviation osci l lation before calculating a set 
of P IO va lues. Successive deviation osci l lation causes values to be recalculated so that the 
control ler rapid ly converges on optimal control .  When the control ler is switched off, the fina l  
P IO  terms remain stored in the control ler's non-volati le memory, and are used as starting 
values at the next switch on. The stored va lues may not always be val id ,  if for instance the 
control ler is brand new or the appl ication has been changed . In these cases the user can 
util ise Pre-Tune to establ ish new in it ial val ues. 
Use of continuous self-tuning is not always appropriate for appl ications which are frequently 
subjected to a rtificial load d isturbances, for example where an oven door is l ikely to be 
frequently left open for extended periods of time. Self-Tune cannot be engaged if a control ler 
is set for On-Off Control .  
Also refer to On-Off Control, Pre-Tune, PIO, and Tuning. 

Serial Commun ications Option Type: General Definition 
An feature that al lows other devices such as PC's, PLC's or a master control ler to read or 
change an instruments parameters via an RS485 Seria l  l ink. Fu l l  deta i ls can be found  in the 
Serial Communications sections of th is manual .  
Also refer to Controller, Indicator, Master & Slave, Limit Controller and PLC 

Setpoint Type: Controller Definition 
The target value at which a control ler wil l  attempt to mainta in the process variable by 
adjusting its power output leve l .  Contro l lers can have either one or two setpoints. These can 
be one or two local interna l  setpoints (SP or SP I and SP2), or one local internal setpoint 
(LSP) and one external ly adjusted remote (rSP) setpoint, if a Remote Setpoint modu le  is 
fitted .  The value of the setpoints can be adjusted between the Setpoint Upper Limit and 
Setpoint Lower Limits . The active setpoint is  defined by the status of  the Setpoint Select 
parameter or a digita l input. 
Also refer to Limit Setpoint, Process Variable, Remote Setpoint, Scale Range Lower Limit, 
Setpoint Lower Limit, Setpoint Upper Limit and Setpoint Select 

: � . . 
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Setpoint U pper Limit Type: Controller Parameter 
The maxim um l imit a l lowed for operator setpoint adjustments. It should be set to keep the 
setpoint below a va lue that might cause damage to the process. The adjustment range is 
between Scale Range Upper Limit and Scale Range Lower Limit. The value cannot be 
moved below the current value of the setpoint. 
Display code = SPul, defau lt value is Scale Range U pper Limit. 
Also refer to Scale Range Lower Limit, Scale Range Upper Limit, Setpoint and Setpoint 
Lower Limit. 

Setpoint Lower Limit Type: Control/er Parameter 
The min imum l im it al lowed for operator setpoint adjustments. It should be set to keep the 
setpoint above a value that might cause damage to the process. The adjustment range is 
between Scale Range Lowe Limit and Scale Range U pper Limit. The value cannot be moved 
above the current value of the setpoi nt. 
Display code = SPLL, default va lue = Scale Range Lower Limit. 
Also refer to Scale Range Lower Limit, Scale Range Upper Limit, Setpoint and Setpoint 
Upper Limit. 

Setpoint Ram ping Enable Type: Controller Parameter 
Enables or d isables the viewing and adjustment of the Setpoint Ramp Rate in Operator 
Mode. This parameter does not d isable the ramping SP feature ;  it merely removes it from 
Operator Mode. It can sti l l  be viewed and adjusted in Setup Mode. To turn off ramping, the 
ramp rate must be set to O FF (blank) . 
Disp lay code = SPr, default setting = Disabled. 
Also refer to Process Variable, Setpoint and Setpoint Ramp Rate. 

Setpoint Ramp Rate Type: Controller Parameter 
The rate at which the actual setpoint value wil l  move towards its target value,  when the 
setpoint value is adjusted or the active setpoint is changed. With ramping in use, the in itial 
value of the actual setpoint at power up, or when switching back to automatic mode from 
manual contro l ,  wi l l  be equal to the current process variable value. The actual setpoint wi l l  
rise/fa l l  at  the ramp rate set, unti l i t  reaches the target setpoint value. Setpoint ramping is 
used to protect the p rocess from sudden changes i n  the setpoint, which would result in  a 
rapid rise in the process variable. 
Display code = rP, defau lt sett ing = OFF (blank) . 
Also refer to Manual Mode, Setpoint, Setpoint Ramp Enable and Setpoint Select. 
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Setpoint Select Type: Controller Parameter 
This  Operator Mode parameter is avai lable if the remote setpoint feature is in use and 
setpoint select is enabled, Setpoint Select defines whether the local or the remote setpoint 
wi l l  be the Active Setpoint. It can be set to d ,G , , lSP, or rSP. I f a digital input has been 
configu red for loca l/remote setpoint selection ,  the default setting is d ,G ,. This means the 
status of the d ig ital i nput wi l l  determine which setpoint is active . Otherwise the user can only 
choose lSP, or ,SP. The active setpoint is indicated by prefixing its legend with the " .:.: 
character. E.g .  the local setpoint legend is _lSP, when it is active and lSP when it is i nactive . 
If a d ig ita l input has been configured to select local/remote SP, setting Setpoint Select to 
lSP, or rSP wil l  override the dig ital input and the active SP ind ication changes to =-
Disp lay code = SPS. 
Also refer to Active Setpoint, Remote Setpoint, Setpoint and Setpoint Select Enable. 

Setpoint Select Enable Type: Controller Parameter 
If the remote setpoint feature is in use, this determines whether operator selection of 
setpoints is enabled or disabled. If enabled, the Setpoint Select parameter is avai lable in 
operator .mode. If Setpoint Select is disabled again, the active setpoint will remain at its 
current status . 
Display code = SSEn, default setting = d ,SR (disabled) .  
Also refer to Remote Setpoint and Setpoint. 

Sol id State Relay (SSR) Type: General Definition 
An external device manufactured using two s i l icone control led rectifiers, wh ich can be used 
to replace mechanical relays in most AC power appl ications. As a solid state device, an SSR 
does not suffer from contact degradation when switching electrical current. Much faster 
switchi ng cycle times are also poss ible, lead ing to superior control .  The instrument's SSR 
Driver output is a time proportioned 1 0VDC pu lse which causes conduction of current to the 
load when the pulse is on. 
Also refer to Cycle Time, Time Proportioning Control, and Triac. 

Tare Type: Indicator Parameter 
When an I nd icator's Tare function has been enabled , the operator can set the current 
Process Variable input value to be d isplayed as zero . This function may be used to easi ly 
e l im inate any offset on the input signal , e.g. when a transducer output is not giving a true 
zero value.  It may also be used in appl ications d isplaying the weight of a product, to remove 
the weight of a container before starting . When Tare is activated ,  the instrument 
automatically sets the PV Offset to an equal ,  but opposite value to the current measured 
value. 
Display code = l:RrE, default setting = d ,SR (disabled). 
Also refer to Indicator, Process Variable, and Offset. 
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Time Proportioning Control Type: Controller Definition 
Time proportioning control is accompl ished by cycl ing the output on and off, during the 
prescribed cycle time, whenever the process variable is within the proportional band. The 
control algorithm determines the ratio of time (on vs. off) to achieve the level of output power 
required to correct any error between the process va lue and setpoint. E.g.  for a 32 second 
cycle t ime, 25% power wou ld resu lt in  the output turning on for 8 seconds, then off to 24 
seconds. Time proportion ing control can be implemented with Relay, Triac or SSR Driver 
outputs fo r either primary (Heat) or secondary (Cool) outputs depending on hardware 
configu ration . 
Also refer to Current Proportioning Control, Cycle Time, PIO, Primary Proportional Band, 
Process Variable, Secondary Proportional Band, Setpoint, SSR and Triac. 

Tuning Type: Controller Definition 
P I O  Control lers must be tuned to the process in order for them to atta in the optimum level of 
contro l .  Adjustment is made to the tuning terms either manual ly ,  or  by uti l ising the controller's 
automatic tuning faci l ities. Tuni ng is not required if the control ler is configured for On-Off 
Control .  
Al so refer to Automatic Reset, Auto Pre-Tune, On-Off control, PIO, Pre-Tune, Primary 
Proportional Band, Rate, Self-Tune and Secondary Proportional Band. 

Triac Type: General Definition 
A sma l l  internal sol id state device, which can be used in place of a mechanical relay in 
appl ications switching low power AC, up to 1 amp. Like a relay, the output is time 
proportioned , but much faster switching cycle t imes are also possible, leading to superior 
contro l .  As a solid-state device, a Triac does not suffer from contact degradation when 
switchi ng electrical currents . A triac cannot be used to switch DC power. 
Also refer to Cycle Time, SSR and Time Proportioning Control. 
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) 1 6  Append ix 2 - Specification 

U n iversal Input 

General Input Specifications 

Input Sample Rate: Four samples/second. 

Partlow 

Dig ital Input F i lter 0 .0 (OFF), 0 .5  to 1 00.0 seconds in 0 .5 second increments. 
t ime constant 
Input Resolution: 14 bits approximately. 

Always four times better than display resolution. 
Input Impedance: 10V DC: 47KO 

20mA DC:  50 
Other ranges: Greater than 1 OMO. resistive 

Isolation:  I solated from all outputs (except SSR driver). If single relay outputs are 
connected to a hazardous voltage source, and the universal input is 
connected to operator accessible circuits, supplementary insulation or 
input grounding is required. 

PV Offset: Adjustable ±input span. 
PV Display: Displays process variable up to 5% over and 5% under span .  

Thermocouple 

) Thermocouple Ranges Available 

Sensor Range Min Range Max Range Min Range Max Resolution 
Type in °C in °C in  °F in °F 
J (default) -200 1200 -328 2192 10 
J -128.8 537.7 -199.9 999 .9  0 .1  ° 
T -240 400 -400 752 10 
T -128.8 400.0 -199. 9  752.0 0.1 ° 
K -240 1373 -400 2503 10 
K -128.8 537.7 -199.9 999.9 0.1 ° 
L 0 762 32 1403 10 
L 0 .0 537.7 32.0 999.9 0.1 ° 
N 0 1399 32 2551 1 0 
B 100 1824 211 3315 1 0 
R 0 1759 32 3198 10 
s 0 1762 32 3204 10 
C 0 2320 32 4208 10 
PtRh20%: 0 1850 32 3362 1 0 
PtRh40% 

Note: 
Defaults to °F for USA units. Defaults to °C for non-USA units. 
The Configuration Mode parameters, Scale Range Upper Limit and Scale Range Lower 
Limit, can be used to restrict range. 
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Thermocouple Performance 

Cal ibration:  Complies with BS4937, NBS125 and IEC584. 
Measurement ±0.1 % of full range span ±1 LSD. 
Accuracy: NOTE: Reduced performance for B Thermocouple from 100 to 600°C.  

NOTE: PtRh 20% vs PtRh 40% Thermocouple accuracy i s  0.25% and has 
reduced performance below 800°C. 

Linearisation Better than ±0.2°C any point, for 0.1° resolution ranges (±0.05°C typical). 
Accuracy: Better than ±0. 5°C any point, for 1 ° resolution ranges. 
Cold Junction Better than ±0.7°C under reference conditions. 
Compensation : Better than ±1 °C under operating conditions. 
Temperature 0.01% of span/°C change in ambient temperature. 
Stabi l ity: 
Supply Voltage Negligible. 
Influence: 
Relative Humid ity Negligible. 
Influence: 
Sensor Res istance Thermocouple 1000: <0.1 % of span error. 
I nfluence: Thermocouple 10000: <0.5% of span error. 
Sensor Break Break detect approx two seconds. Control outputs turn OFF (0% power); 
Protection : Limit outputs turn off (goes into Exceed condition); Alarms operate as if 

the process variable is over-range. 

Resistance Temperature Detector (RTD) 

RTD Ranges Available 

Range Min Range Max Range Min Range Max Resolution 
in °C i n  °C in °F i n  °F 
-128.8 537.7 -199.9 999.9 0.1 ° 

-199 800 -328 1472 1° ( default) 
Note: 

Scale Range Upper Limit and Scale Range Lower Limit Configuration Mode parameters 
can be used to restrict range. 
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Partlow 
RTD Performance 

Type: Three-wire Pt1 00. 
Cal ibration : Complies with BS1 904 and DIN43760 (0. 00385D/D/

0
G). 

Measurement ±0. 1  % of span ±1  LSD. 
Accuracy: 
Linearisation Better than ±0.2°C any point, any 0.1 °C range (±0.05°C typical) .  Better 
Accuracy: than ±0.5°C any point, any 1 °C range . 
Temperature 0.01 % of span/°C change in ambient temperature . 
Stabi l ity: 
Supply Voltage N egligible. 
Influence: 
Relative Humidity Negligible . . 
Influence:  
Sensor Resistance Pt1 00 50O/lead : <0.5% of span error. 
I nfluence: 
Lead Compensation : Automatic scheme. 
RTD Sensor Current: 1 50µA (approximately) .  
Sensor Break Break detect approx two seconds. Control outputs turn OFF (0% power); 
Protection :  Limit outputs turn off (goes into Exceed condition); Alarms operate as if 

the process variable has gone over-range .  

DC Linear 

DC Linear Ranges Available 

0 to 20mA O to 50mV 0 to 5V 
4 to 20mA (default) 1 0  to 50mV 1 to 5V 

0 to 1 0V 
2 to 1 0V 

DC Linear Performance 

Scale Range Upper Limit :  -1 999 to 9999. Decimal point as required.  
Scale Range Lower Limit: -1 999 to 9999. Decimal point as for Scale Range Upper Limit. 
Minimum Span:  1 display LSD. 
Measurement Accuracy: ±0. 1  % of span ±1 LSD. 
Temperature stabi l ity: 0.01 % of span/°C change in ambient temperature. 
Supply Vo ltage Influence: Negligible. 
Relative H umidity Negligible. 
Influence: 
Input Protectien : U p  to 1 0  times maximum span of selected input connection. 
Sensor Break Protection : Applicable for 4 to 20mA, 1 to SV and 2 to 1 OV ranges only. 

Break detect approx two seconds. Control outputs turn O FF (0% 
power); Limit outputs turn off (goes into Exceed condition) ;  Alarms 
operate as if process variable is under-range. 
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Remote Setpoint I nput 

Input Sampl ing rate : 4 per second 
Input Resolution :  13 bits minimum 
Input types : 4 to 20mA, 0 to 20mA, 0 to 10V, 2 to 10V, 0 to 5V, 1 to 5V. 

The Full RSP in Option Slot B also supports 0 to 1 00mv and 
Potentiometer (2KQ or higher). 

Measurement Accuracy ±0.25% of input span ±1 LSD 
(reference conditions):  
Input res istance: Voltage ranges: 47KO nominal 

Current ranges: 50 
Input protection:  Voltage input: will withstand up to  5x input voltage overload 

without damage or degradation of performance in either polarity. 
Current input: will withstand 5x input current overload in reverse 
direction and up to 1A in the normal direction. 

Isolation : Slot A has basic isolation from other inputs and outputs. 
Slot B has reinforced isolation from other inputs and outputs. 

Sensor Break Detection : For 4 to 20mA, 2 to 1 0V and 1 to 5V ranges only. 

· D igital Inputs 

Type: Voltage-free or TTL-compatible 
Voltage-Free Operation :  Connection t o  contacts of external switch o r  relay: 
functions depend on model and how Open = SP1, Automatic Mode or Local setpoint 
configured 

TTL levels : 
functions depend on model and how 
configured 

Maximum Input Delay (OFF-ON) : 
Maximum Input Delay (ON-OFF): 
Isolation: 

selected. Minimum contact resistance = 5KQ, 
Closed = SP2, Manual Mode, Remote Setpoint 
selected, Latch ing Relay, Stored Min/Max/Time reset 
(edge triggered) or Tare activate (edge triggered) . 
Maximum contact resistance = 500. 
2.0 to 24VDC = SP1, Automatic Mode, Local Setpoint 
selected. 
-0.6 to 0.8VDC = SP2, Manual Mode, Remote Setpoint 
selected, Latching Relay, Stored M in/Max/Time reset 
(edge triggered) or Tare activate (edge triggered). 
0.25 second. 
0.25 second. 
Reinforced safety isolation from any source of 
hazardous voltages. 

t ; ' �. 
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Output Specifications 

Output Module Types 

Option Slot 1 Module Options: Relay, SSR drive, Triac o_r DC linear. 
Limit Controllers have a fixed Latching Relay only. 

Option Slot 2 Module Options: Relay, Dual Relay, SSR drive, Triac or DC linear. 
Option Slot 3 Module Options: Relay, SSR drive, DC Linear or Transmitter PSU. 

1/8 DIN Indicators also support the Dual Relay option. 

S pecifications of Output Types 

S ingle Relay: Contact Type: Single pole double throw (SPOT). 
Control Rating : 2A resistive at 120/240V AC 

Limit Controller output 1 has fixed SA 
latching relay. 

Alarm, Event or EOP Rating : 2A resistive at 120/240V AC 
Control/Alarm Lifetime: >500,000 operations at rated 

voltage/current. 
Limit Output Lifetime: >100,000 operations at rated 

voltage/current. 
Isolation: -Basic Isolation from universal input 

and SSR outputs. 
Dual Relay: Contact Type: 2 x Single pole single throw (SP$T) 

with shared common. 
Control Rating : 2A resistive at 120/240V AC 
Control/Alarm Lifetime: >200,000 operations at rated 

voltage/current. 
Isolation: Reinforced safety isolation from inputs 

and other outputs. 
SSR Driver: Drive Capability: 10V minimum at up to 20mA load. 

Isolation : Not isolated from universal input or 
other SSR driver outputs. 

Triac: Operating Voltage Range: 20 to 280Vrms (47 to 63Hz). 
Current Rating: 0.01 to 1A (full cycle rms on-state @ 

25°C); derates linearly above 40°C to 
0 .SA @ 80°C. 

Max. Non-repetitive Surge 25A peak .  
Current (16.6ms): 
M in .  OFF-State dv/dt @ Rated S00V/µs. 
Voltage: 
Max. OFF-State leakage @ 1mA rms. 
Rated Voltage: 
Max. ON-State Voltage Drop @ 1.5V peak. 
Rated Current: 
Repetitive Peak OFF-state 600V minimum. 
Voltage, Vdrm: 
Isolation : Reinforced safety isolation from inputs 

and other outputs . 

.. , . .... .,--. ···· ·-.... . . ... �-.,. ··- · . 
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Linear DC:  Resolution: Eight bits in 250mS 
(1 0 bits in 1 second typical, > 1 0  bits in 
>1 second typical ) .  

Update Rate: Every control algorithm execution. 
Ranges: 0 to 1 0V 0 to 20mA 

0 to 5V 4 to 20mA 
2 to 1 0V (default) 

Load Impedance: 0 to 20mA & 4 to 20mA: 
5000 maximum. 
0 to 5V, 0 to 1 0V & 2 to 1 0V: 
5000 minimum. 
Short circuit protected. 

Accuracy: ±0.25% (mA @ 2500, V @ 2kO). 
Degrades linearly to ±0.5% for 
increasing burden (to specification 
limits) .  

When used as control output: For 4 to 20mA and 2 to 1 0V a 2% 
over/underdrive is applied (3.68 to 
20.32mA and 1 .84 to 1 0. 1 6V). 

I solation: Reinforced safety isolation from inputs 
and other outputs. 

Use as O to 1 OVDC transmitter Adjustable , 0 .0  to 1 0.0V (regulated) 
power supply* output into 5000 minimum. 

Transm itter Power Power Rating 20 to 28VDC (24V nominal) into 9 1 00 
Supply: minimum resistance. 
* see Linear output I solation : Reinforced safety isolation from inputs 
spec for 0-10V PSU and other outputs. 

Control Specifications 

Automatic Tuning Types : 
Proportional Bands: 
Automatic Reset 
( Integral Time Constant) : 
Rate 
(Derivative Time Constant) : 
Manual Reset 
(Bias) : 

Deadband/Overlap :  
ON/OFF Differentia l :  
Auto/Manual Contro l :  

Cycle Times : 
Setpoint Range: 
Setpoint Maximum: 
Setpoint Min imum:  
Setpoint Ramp: 

Page 132 

Pre-Tune, Self-Tune. 
0 (OFF),  0.5% to 999 .9% of input span at 0 . 1  % increments. 
1 s to 99min 59s and OFF. 

0 (OFF) to 9_9 min 59 s. 

Added each control algorithm execution. Adjustable in the 
range O to 1 00% of output power (single output) or -1 00% to 
+ 1 00% of output power (dual output). 
-20% to +20% of Proportional Band 1 + Proportional Band 2 .  
0. 1 % to  1 0.0% of  input span. 
User-selectable with "bumpless" transfer into and out of 
Manual Control. 
Selectable from 0 .5s to 5 1 2  seconds in binary steps. 
Limited by Setpoint Upper Limit and Setpoint Lower Limit. 
Limited by Setpoint and Scale Range Upper Limit. 
Limited by Scale Range Lower Limit and Setpoint. 
Ramp rate selectable 1 to 9999 LSD's per hour and infinite. 
Number displayed is decimal-point-aligned with display. 

Specifications 

;-.,,,.:; ... .,,, . � . .. . . 
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Process Alarms 

Maximum Number of Alarms Two "soft" process alarms (high, low, deviation or band) plus 
(Controllers) : Loop Alarm . 
Maximum Number of Alarms Five "soft" alarms (process high or  low) 
(Indicators) : 
Combinatorial Alarms: Logical OR or AND of alarms to any suitable output. 

Digital Commun ications 

Type: Asynchronous Serial. 
Protocols:  ASCI I  and Modbus RTU. 
Physical Layer: RS485.  
Zone address range: 1 to 99 (ASCI I), 1 to 255 (Modbus). 
B it rate: 1200, 2400, 4800, 9600 and 19200 bps. 
Bits per character: ASC I I :  10 

Modbus: 10 or 11 (depending on parity setting) 
Stop bits :  1 
Parity: ASCI I :  Even (fixed). 

Modbus: None, even or odd (selectable). 
Isolation : Reinforced safety isolation from inputs and outputs. 

Reference Conditions 

Ambient Temperature: 20°c ±2°C. 
Relative H umidity: 60 to 70%. 
Supply Voltage: 1 00 to 240V AC 50Hz ±1 %. 
Source Resistance :  <1 on for thermocouple input. 
Lead Resistance: <0.10/lead balanced (Pt100). 

Operating Conditions 

Ambient Temperature (operating) : 0°c to 55°C. 
Ambient Temperature (storage): -20°C to 80°C. 
Relative H umidity: 20% to 95% non�condensing . 
Altitude: Up to 2000m above sea level. 
Supply Voltage:  Either 1 00 to  240V ±10% AC 50/60Hz 

or 20 to 48V AC 50/60Hz & 22 to 55V DC 
Power Consumption: 5W / 7.5 VA maximum.  
Source Resistance: 1 0000 maximum (thermocouple). 
PT1 00 Input Lead Resistance :  500 per lead maximum, balanced 

. ,\. 
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Standards 

Conformance Norms: CE, UL, ULC. 
EMC standards: EN61326* 
Safety Standards: EN610 1 0  and UL31 21.  

Pollution Degree 2, Installation Category II. 
Also FM 3545, 1998 for Limit Controllers. 

Front Panel Seal ing:  IP66 
Note: 

*For disturbances induced by RF fields of 10Vlm 80% AM at 1kHz the input accuracy 
specification is changed to 0. 25% in the frequency bands 465 to 575 MHz and 630 to 660 
MHz. 

Physical Specifications 

Dimensions: Depth behind 1 1 0mm (1116 DIN instruments). 
panel :  1 00mm Cla & 1/4 DIN instruments). 
Front bezel 48 x 48mm (1116 DIN instruments). 
size (w x h) : 48 x 96mm (118 DIN control lers). 

96 x 48mm (1 /8 DIN indicators). 
96 x 96mm (114 DIN instruments). 

Mounting :  Plug-in with panel mounting fixing strap. 
Panel cut-out s ize (w x h) : :  45mm x 45mm (1 /15  DIN instruments). 

45 x 92mm Cla D IN controllers). 
92 x 45mm (118 DIN indicators). 
92mm x 92mm (1 /4 DIN instruments). 

Terminals: Screw type (combination head) .  
Weight: 0.21 kg maximum. 
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1 7  Appendix 3 - Prod uct Coding 
MODEL CODE 
1/16 DIN Controller 
1/8 DIN Controller 
1/4 DIN Controller 

Pxxxx • X · X • X - X • XX 
1160 

1/16 DIN Limit Controller 
1/8 DIN Limit Controller 
1/4 DIN Limit Controller 
1/16 DIN Indicator 
1/8 DIN I ndicator 
Option Slot 1 
Not Fitted 
Relay Output 
DC Drive Output for SSR 
Linear 0-1 0VDC Output 
Triac Output 
Option Slot 2 
Not Fitted 
Relay Output 
DC Drive Output for SSR 
Linear 0-10VDC Output 
Transmitter Power Supply 
Triac Output 
Dual Relay••• 
Option Slot 3 
Not Fitted 
Relay Output 
DC Drive Output for SSR 
Linear 0-10VDC Output 
Transmitter Power Supply 
Triac Output 
Dual Relay••• 
Option Slot A 
Not Fitted 
RS-485 Serial Comms 
Green Upper Display 
RS-485 and Green Upper Display 
Green Lower Display 
RS485 and Green Lower Display 
Green Upper/Lower Display 

1800 
1400 
1161 
1801 
1401 
6010 
1810 

RS485 and Green Upper/Lower Display 
Digital Input 
Digital Input and Green Upper Display 
Digital Input and Green Lower Display 

0 
1 
2 
3 
8 

Digital Input and Green Upper/Lower Display 
Basic Remote Setpoint (RSP) Input 
Basic RSP and Green Upper Display 
Basic RSP and Green Lower Display 
Basic RSP and Green Upper/Lower Display 
Power Supply 
100-240VAC 
24-48VAC/DC 

0 
1 
2 
3 
4 
8 
9 

0 

2 
3 
4 
8 
9 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

00 
02 

Maximum of 2 triac outputs can be fitted 

Maximum of 2 triac outputs can be fitted 
Available on P1810 & P6010 Indicators 

Maximum of 2 triac outputs can be fitted 
Only available on P1810 Indicator 

Available on P1160, P1800 & P1400 Controllers 
Available on P1160, P1800 & P1400 Controllers 
Available on P1160, P1800 & P1400 Controllers 
Available on P1160, P1800 & P1400 Controllers 

Full Remote Setpoint Input with Secondary Digital Input*** RR Available on P1800 & P1400 Controllers 
24-48VAC/DC and Full Remote Setpoint Input R2 Available on P1800 & P1400 Controllers 
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I FRANCE GERMANY ®b-- USA 
HENGSTLER SA HENGSTLER GmbH 

ZI des Mardelles Postfach 1151 
94 a 106 rue Blaise Pascal D-78550 Aldingen 
93602 Aulnay-sous-Bois Germany 
CEDEX 
France 

Tel: Tel: 
+33 (1 )48-79-55-00 +49 (0)7 424 89-403 

Fax: Fax: 
+33 (1 )48-79-55-61 +49 (0)7 424 89-275 

DANAHER CONTROLS 

1675 Delany Road 
Gurnee 
IL 60031-1282 
USA 

Tel: 
847 662 2666 

Fax: 
847 662 6633 

www.westinstuments.com www.hengstler.fr 
info@westinstruments.com 

www.hengstler.de 
info@hengstler.de 

www.dancon.com 
dancon@dancon.com 
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Plea.se·-consult this user's manual when you 
place your new DIN-A-MITE into service. It 
contains aH the necessary information to mount 
and wire the product into the application. This 
manual also contains all user-pert,inent 
specifications and semiconductor fusing 
recommendations. Refer to national and local 
electric.al code safety guidelines whenever you 
install electrical equipment. 
The Watlow :brr,t-'.fMtTE power controller 
includes single-phase, 3-phase, 2-leg, and 3-
phase, 3-leg, 120 to 600 V ~ (ac)' operation. 
Current switching capabilities range from 30 to 

Offtlli.A•Mf-ff ® Style C 

Solid-State· Power Control ler 

User's Manual . .  . . _,, ; 

80 A, depending on the model ordered. See the 
output rating curves. 
Zero-cross ,variable time base or V;::::;. (ac/dc) input 
contactor versions are available. Shorted SCR 
(silicon controlled rectifier) and openaheater 
protection is available on some zero-cross 
models. Phase angle and phase angle with 
current limit is also available on single-phase 
models. The model number indicates the power 
controller's configuration. 
The DIN-A-MITE power controller is designed and 
manufactured by Watlow in Winona, Minnesota. 

�\YATLO\Y 
1 241 Bundy Boulevard, Winona, Minnesota USA 55987 

Phone: +1 (507) 454-5300, Fax: +1 (507) 452-4507 http://www.watlow.com 

0600-0025-0009 Rev F 
Supersedes 0600-0025-0009 Rev E 
March 2002 



General Specifications (2141 ) 
Operator' lnterface • Agency Approvals 
• Command signal input and indication light • CE with proper filter: 
• Alarm output and indication light 89/336/EEC Electromagnetic .Compatibility Directive 
• Current limit indication LED EN 61 326: lndustriaFlmmunity Cla$sAernissions 
Amperage Rating Not suitable for Class B envirbrime11ts: 0 

.See the output rating curve chart on page 5 for all 73/23/EEC Low Voltc1ge:DirSctiv� ' 
the natural convection, fan-cooled, and through- EN 501 78 Safety Requirements 
wall mount models. Installation category I l l ;  PoU�tioq degree 2 _· · .· .· . . . 

Ratings are into a resistive heater load Phase angle and phase angle with curre·nt limit Input 
• Maximum surge current for 1 6.6 mill iseconds, 1 ,350 A ControlSignal Types (P'anct :L) are'notCE ·approved.  

peak · • UL® 50 -Type 4X Enclosure and UL® 1 604'File·E 184390 
• Maximum 121 for fusing is 9 100 A's (Througn::wall heatsink�mounting only) 
• Latching current: 500 mA minimum • �@us UL® 508 listed and fUL®, F

_
ile E73741 

• Holding current: 200 mA minimum us1eo · 
• Fan cµrrent:' 0.1 4 A for 24·v"' (de); 0 . 1 2 A for 1 20 V- Input' Terminals 

(acj; o:06 Afor 240 V:-- (ac) •·Cornpressi�n: Will accept 0.2 to 1 .5 mm2 (24 to 1 6  
• Off-state leakage 1 mA at 25°c· (77°F) maximum AWG) wire 
Line. Voltage . _. • Torque to 0.5 Nm (4.4 in-lb) maximum with a 3.5 mm 
• 24 10 48 V- (ac) -units: 20 V:.. minimum to 53 V- (1/8 in) .blade screwdriver 

maximum • Wire strip length 5.5 mm (0.22 in) 
• 1 0.0 to 240N-- (ac) units: 48 V- minimum to 265 V- Line arid Load Terminals 

maximum • 'ColJ)pression: Wi l l  accept 2.5 to 27 mm2 (14 to 4 AWG) 
• 277:to �00 V-:-: (ac) units: 85 V- minimum to 660 V- wire 

niaximug1 ._ . . • Torque to 1 .8 Nm (16 in-lb) maximum with a 6.4 mm 
• 1 00 to. l20 V.., ·(ac), 200 to _208 V-, 230 to 240 V-, 277 (1/4 in) blade screwdriver, or a No. 2 Phillips 

V'-, 4ci.ON-,A80 V-, 600N-, -1 5%/+1 0%, 50 or 60 screwdriver 
Hz independent +/�5% (Input Control Signal Type L, P • Wire strip length 1 1  mm (7/1 6 in) 
and S) Operating Environment 

Alarms ·(zero cross ·models only) • See the output rating curve chart on page 5. 
Shorted SCR Alarm Option • 0 to 90% RH (relative humidity), non-condensing 

• Alarm state when the input command signal is off and • Storage temperature: -40 to +85°C (-40 to 1 85°F) 
a 1 O A or more load current is detected by the current • Insulation only tested to 3,000 meters 
transformer (two· turns required for ·5 A -o_r three turns DIN Rail Mount 
for .. lr5,,.AT �- . - .· . . . .  · :_ . .. . . .  . . . . . • Dl�EN-50022;-35.nmbr?:5-rnm .,.,,;,,,. •. ·, .. .1·:...� -
Open Heater Alarm Option • Minimum clipping distance: 34.8 mm (1 .37 in) 

• Alarm state when the input command signal is on and • Maximum clipping distance: 35.3 mm (1 .39 in) 
the load current detected by the current transformer is Back Panel Mount 
less than the alarm set point. Available with Input • Four mounting holes M3 to M4 (No. 6 to No. 8) 
Control Signal option S only. fastener 
Alarm Output Through-Wall Mount 

• Energizes on alarm, non-latching • See page 8 for through-wall cutout 
• Triac 24 to 240 V- (ac), external supply with a current Weight 

rating of 300 mA @ 2S°C (77°F), 200 mA @ 50°C • 1 .0 to 1 .9 kg (2.2 to 4.2 lb) depending upon model 
(122°F), 1 00 mA @ 80°C (1 76°F) and a holding current 
of 200 µA with a latching current of 5 mA typical. Specifications are subject to change without notice. 
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Additional Specifications for Contactors and Proportional Controls 
Control Mode, Zero-Cross 
• Input Control Signal Type C:. V"" (de) input contactor. 

To increase service life, the cycle time should be less 
than 3 seconds. 

• Input Control Signal Type K: V- (ac) input contactor. 
To increase service life, the cycle time should be less 
than 3 seconds. 

• Input Control Signal Type F: 4 to 20 mA"" (de) 
proportional variable time base control. 

Input Command Signal 
• AC contactor 

24 V~ ±1 0%, 1 20 V~ +1 0%/-25%, 240 V~ (ac) 
+1 0%/-25% @ 25 mA maximum per controlled leg 

• DC Contactor 
4.5 V"" to 32 V"" (de): maximum current @ 4.5 V= 
(de) is 6 mA per leg. Add 3 mA to current total if 
alarm option is included 

• Loop powered linear current 
4 mA"" to 20 mA"" (de): loop-powered. Input Type 
FO and F1 options only. (Requires current source 
with 6.2 V"" (de) available. No more than three 
inputs connected in series) 

Linearity (Input Control Signal Type F) 
• Ful l  on point 1 9.5 to 1 9.9 mA= (de), maximum voltage 

of 6.2 V peak. 
• ±5% input to output power accuracy, 0% to 1 00% of 

span (4.3 to 1 9.7 mA or 1 2.3 to 1 9.7 mA). 
• Temperature stability is less than 0.1 5%1°C change. 

Additional Specifications: Phase Angle; Phase Angle Current Limit; & Single Cycle VTB 
Operation 
• Burst firing (zero-cross) control, single-cycle variable 

time base, Type S single-phase and 3-phase. Unit is 
not on for more than one full cycle under 50% power 
and not off for more than one full cycle above 50% 
power. 

• Phase angle control, single-phase only 
Input Command Signal 
• 0 to 20 mA, 4 to 20 mA, 12 to 20 mA, "" (de), 0 to 5 

V"", 1 to 5 V"", and O to 1 0  V"" 
� Input impedance 250 n for 4 mA to 20 mA, 5 kn for 

linear voltage input 
Output Voltage 
• 1 00 to 1 20 V- (ac), 200 to 208 V-, 230 to 240 V-, 277 

V- , 400 V-, 480 V- and 600 V-, ± 1 0% 
Linearity (Input Control Signal Type S) 
• ±5% input to output power over 0% to 1 00% of span 

between calibration points 

Linearity (Phase Angle Input Control Type P. and L) 
• ±5% input to output power, as referenced to a 

sinusoidal power curve, between calibration points 
Soft Start 
(Phase Angle Input Control Signal Type P and L) 
Typically: 
• 5 seconds soft start on power up 
• Soft start on thermostat overtemperature 
• Soft start on 1 /2 cycle drop out detection 
• 1 second soft switching on set point change 
Options 
• Manual Control Kit (1 kn potentiometer) 08-5362 
• Alarm option is not available on phase angle Type P or 

L 
Resolution 
• Better than 0 . 1% of input span with respect to output 

change 
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0111!�,�MITE C;Ord.eting Information (21s9) 

To order, complete the code number on the right with the information below: 
Style C solid-state power controller D C 
Phase -------------�--� L=r 
1 = single-phase, 1 controlled leg 
2 = 3-phase, 2 controlled legs 
3 = 3-phase, 3 controlled legs (use with four wire wye) 
8 = 2 independent zones (input control C, K) 
9 = 3 independent zones (input control C, K) 
Cooling and Current Rating Per Leg Current Rating Table 
0 = Natural convection standard DiN rail or panel heatsink 
1 = Fan-cooled 1 20 V- (ac) standard DIN rail o r  panel heatsink 
2 = Fan-cooled 240 V- (ac) standard DIN rail o r  panel heatsink 
3 = Fan-cooled 24 Vm (de) fan standard D IN  rail or panel heatsink 
T = Natural convection through-wall or cabinet heatsink (UL 50) 
Line and Load Voltage 
02 =24 to 48 V- (ac) (Input Control Signal C, F, or K only) 
1 2  = 1 00 to 1 20 V- (ac) (Input Control Signal L, P or S only) 
20 = 200 to 208 V- (ac) (Input Control Signal L, P or S only) 
24 = 1 20. to 240 V- (ac) (Input Control Signal C, F or K on!y) ; 

'236 to 240N- (ac) (lnpul'Control Signal'L, P or S only) 
27 = 277 V- (ac) ( Input Control Signal L, P or s only) 
40 = 400 V- (ac) ( Input Control Signal L, P or S only) 
48 = 480 V- (ac) (input Control Signal L, P or  S only) 
60 =277 to 600 V- (ac) (Input Control Signal C, F or K only); 

600 V- (ac) (Input Control Signal L, P or S only) 
Input Control Signal 
CO =4.5 to 32 V= (de) contactor 
K1 = 22 to 26 V- contactor 
K2 = 1 00 to 1 20 V- contactor 
K3 = 200 to 240 V- contactor 
F( )=Proportional 

O = 4 to 20 mA 
f;;;T2 fo2cf rii:.(· '· · - -,--... -- -- -

L(0 to 5) = Phase angle with current limiting 
P(0 to 5) = Phase angle 
S(0 to 5) = Single-cycle variable time base 

0 = 4 to 20 mA 
1 = 1 2  to 20 mA 
2 = O to 20 mA 
3 = O to 5 V= (de) proportional 
4 = 1 to 5 V= (de) proportional 
5 = 0 to 1 0  V= (de) proportional 

Alarm --------------------------' 
0 = No alarm 
S = Shorted-SCR alarm 
H = Open-heater and shorted-SCR alarm (for Input Control Signal option S only) 
User Manual Language --------------------� 
0 = English 

= German 
· 2  = Spanish 
3 = French 
Custom Part Numbers 
00 = Standard part 
1 X = 1 -second soft start ( control option P, L) 
XX= Any letter or number, custom options, labeling, etc. 

Recommended semiconductor fuse for applications through 600 V~ (ac): 
Fuse part number Fuse Holder part number 
DIN-A-MITE Watlow Bussmann Ferraz DIN-A-MITE Wallow 
Model Model 
30 A 17-8040 FWP-40A14F PFZ-A93909 30 A 1 7-51 14 
35 to 40 A 17-8050 FWP-50A14F PFZ-B93910 35 to 40 A  1 7-51 14 
45 to 50 A 17-8063 FWP-63A22F PFZ-T94823 45 to 50 A 17-5122 
55 to 65 A 17-808D FWP-80A22F PFZ-A94829 55 to 65 A 1 7-5122 
75 A 17-81 00 FWP-1 00A22F PFZ-Y94827 75 A 1 7-5122 
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Phase 

1 
1 
1 

2, 8 
2, 8 
2, 8 
3; 9 
3, 9 
3, 9 

Ferraz 

PFZ-J081221 
PFZ-J081 221 
PFZ-F220368 
PFZ-F220368 
PFZ-F220368 

Cooling 

0 
T 

1 ,  2, 3 
0 
T 

1 ,  2, 3 
0 
T 

1 , 2, 3 

. -; .; .t .  

Current 
at 50°C 

55 A 
60 A 
75 A 
40 A 
45 A 
65 A 
30 A 
35 A 
55 A 
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Output Rating Curves 
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DIN-A-MITE Style C Ratings at 100% On 

Fan-Cooled 
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BO 

� 75 
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§ 50 

� 45 
� 40 

]j 35 :c 
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25 
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DIN-A-MITE Style C Ratings at 100% On 
. . Recommended maximum 

enclosure temperature is BO c,(1 76 F) 

Through-Wall Heatslnk \Sl.l 
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0 5 10 15 20 25 30 35 40 45 50 55 60 - 65 70 75 80 
Current (Amps) into a Resistive Load 

Extended Heater And SCR Life 
With Variable Time Base 
Models: DC _ _  -[02, 24, 60HF0; F1 ]- _ _ _  _ 
20% Power, 3 AC line cycles on, 12 cycles off 

AAA VlJV vvv 
50% Power, _3 AC line cycles on, 3 cycles_off 

With.varia'bleJhne ba�eico�tidl)the power 
contrcill,er-:au.toinatically adjusts the tirn_e base 
and output;power with tespect to process input. 
Accel�rated life testing verified that the varia:ble 
time base control _ significantly reduces 
expansion and contraction of the heater element. 
This extends,heater- !llld)3CR life. while 
improving,tiie process temperature control. You 
save money:on heaters; down time and 
maintenance. 

Single-Cycle Variable Time Base 
Models: DC _ _ _ _  S _ _ _ _  _ 
25% Power, 1 AC line cycle on, 3 cycles off 

/\ V (\ V 
50% Power, 1 AC line cycle on, 1 cycle off 

(\ V (\ .V (\ V (\ V (\ V 
With single-cycle variable time base (VTBS) 
control, at 50% power, power is on'one cycfe; and 
off one cycle. At 25%, it is on for one cycle and 
off for three. Under 50%, the unit is not on for 
more than one. consecutive cycle. Over 50%, the 
ui:11Hs.not;.offfor.more than one consecutive 
cycle. This· model will work with a linear voltage 
input, a 4 to 20 mA input or a potentiometer 
input. 

Phase Angle 
Models: DC1 _ - _ _  [L, P] _ - O _ _  _ 

[\ 
D 

[\ 
D 

[\ 
D 

Phase angle control (control Type P) is infinitely 
variable inside the sine wave. This provides a 
variable voltage and/or current output. This 
option includes soft start and line voltage 
compensation. This model will work with.a linear 
voltage. input, a linear current source input or a 
potentiometer input. This is single-phase only. 
Alarms not available on phase angle models. 
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Mount Dismount 

1. Push the unit in and down to catch the rail 
hook on top of the rail. 

1. Press down on the release tab while rotating 
the unit up and away from the rail. 

2. Rotate the bottom of the unit in toward the 
rail. 

3. The rail clasp will audibly "snap" into place. 
If the DIN-A-MITE does not snap into place, 
check to see if the rail is bent. 

4. Mount the cooling fins vertically. 

&3 
WARNING: 
Only authorized and 
qual ified personnel 
should be a l lowed to 
instal l  and perform 
preventive and corrective 
maintenance on this unit. 
Fai lure to fol l ow this 
gu ide l ine  could result in 
damage to equipment, 
and personal injury or 
death. 

� 5  
WARNING: 
Hot surface , do not touch 
the heat sink. Failure to 
fo l low this gu idel ine 
could result in personal 
injury. 

LL 
Mount the cool ing fins t 
vertically. 

Unit Dimensions - Fan-Cooled 

Side 1 02 mm (4.0 in) clearance for air flow and wire bending radius 

1 3 1  mm 
(5. 1 7  in) 

-1 46 mm (5.74 in) 1 02 mm (4.0 in) 
- 1 42 mm (5.59 in) -,,1--�--�-�-----t----,-

57 m m  
(2.26 in) 

1 50 mm 
(5.89 in) 

�s;:::::::::::2�'\:= Rail Release Tab 
(pull down) 

Front panel is touch-safe, 

1 27 mm 1 82 m m  
(5.00 in) (7.1 6 in) 

no clearance is required. 1 02 mm (4.0 in) minimum 
1 02 mm (4.0 in) clearance for air flow and wire bending radius J 
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:Mm: 
L�/ 

J WARNING: 
Only authorized and 
qua l if ied personnel 
should be allowed to 
i nstall and perform 
preventive and corrective 
maintenance on this unit. 
Fai lure to fol low this 
guidel ine could result in 
damage to equipment, 
and personal injury or 
death. 

� 5  

WARNING: 
Hot surface, do not touch 
the heat sink. Fai lure to 
follow this guidel ine 
could result i n  personal 
injury. t 
Lh 
Mount the cool ing fins 
vertically. 

Unit Dimensions - Rail-Mounted 

Top 

l fil 
mmrn� £

3 
1 46 mm 
(5.74 in) 

�
5 

:, C 

��!!!s? " Ground 
wire 
entry 

� 83 m m -
(3.25 in) 

Side 1 02 mm (4.0 in) clearance for air flow and wire bending radius 
-1 46 mm (5.74 in) 1 02 mm (4.0 in) 
- 1 42 mm (5.59 in) �n+--�-�-� 

131  mm 
(5. 1 7  in) 

57 mm 
(2.26 in) 

1 50 mm 
(5.89 in) 1 27 mm 

(5.00 in) 

1 02 mm (4.0 in) minimum I 1 02 mm (4.0 in) clearance for air flow and wire bending radius j 
Front panel is touch-safe, no clearance is required. 

Front 38 mm (1 .51 in) 
46 mm (1 .81  in) 

54 mm (2. 1 1 in) 
Allowance for M4 
(#8 Fastener) 

� (5.45 in) 

DIN-EN 50022 

::=======::::!l 1 38 mm 

----&l::.11 87 mm 
35 by 7.5 mm rail 
(clipping distance = 
34.7 to 35.3 mm 
[1 .366 to 1 .390 in]) 

(3.42 in) 

Allowance for M4 
(#8 Fastener) 

WATLOW DIN-A-MITE Style C User's Manual 7 



Mounting 

Mounting procedure 
for UL® 50 Type 4X 
Enclosure and UL® 
1 604 Through-wall 
mount models 
Materials included: 
(1) Silicone gasket 
(8) M5 screws and 

lockwashers 
(1) DIN-A-MITE C 

through-wall 
1 .  Drill and cut the 

panel as shown in 
the dimensioned 
drawing at right. 

2. Remove the 
mounting screws 
from the heatsink. 

3. Peel off the 
protective film from 
the silicone 
gasket. Stick the 
gasket to the 
heatsink so the 
gasket holes line 
up with the screw 
holes in the 
heatsink. 

4. Mount the heatsink 
vertically. Torque 
to 2.26 to 2.82 Nm 
(20 to 25 in-lb). 

Unit Dimensions - Through-Wall  (Cabinet Panel) 

Top 

57 mm (2.25 in) 
outside 

(any gauge) 

LF,'a'7F'c;:=��� 
55 mm (2.l1 7 in) 

inside 

(4.50 in) 

(1 2 gau e) 

Sheet Metal (1 2 gauge) -- Front panens· touch-safe, 
no clearance is required. 

Front r-- - - -M5 (Q.8-by10;;,m) (8) 
1 02 mm (4.0 in) minimum MS Internal Tooth Lock Washer (8) 
clearance for arr flow included 
(top and bottom) 1 22 mm (4:81 in) 7 

Panel 
Opening 
Outline 

�- --
- - - - -, A 6 6 6  a, 

®j . ---.it-!,11 

' ' 1l-Dt1--------114=i 

I @I : 00 00 le ' ' 
I 

0 0 0  
L__ _ _ _ _  j 

·@) ® 

--� 
�--.-Ground lug (2-8 GA) 

1 78 mm (7.00 in) 

1 0  mm (0.4 in) minimum J L 
clearance for air flow 
(both sides) 

Drill 5.8 mm (0.228 in) (8) 

Typical Panel Openin (L Heatsink Outline 
9.5 mm (0.375 in) Reference r - -- __ _ j 1 0.8 mm (0.425 in) 

I ' ' 

+-+.--�-.----.--.------,--
.-------�--':--'-, 4 1 .3 mm 

(1 .625 in) 1 6 1 .9 mm 
• ___:___t (6.375 in) 

1 1 7.5 mm 
I (4.625 in) 

_ !__j48 6 mm 
I (5.850 in) 
' 

l � ___ _  ±_..... __ -+------� 

L7.J 
(3. 1 03 in) 

98.1 mm 
(3.862 in) 

1 05.1 mm 
(4.1 37 in) 

I- 8.6 mm (0.338 in) Reference 
7.0 mm (0.275 in) 
26.3 mm ( 1 .034 in) 
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WARNING: 
Use National Electric (NEC) 
or other country-specific 
standard wiring practices to 
install a nd operate the DIN
A-MITE. Failure to do so may 
result in damage to 
equipment ·and property, 
and/or injury or loss of l ife . 

&3 
WARNING: 
Only authorized and qualified 
personnel should be a llowed 
toinstal l  and perform 
preventive and corrective 
maintenance on this unit. 
Failure to follow this 
guideline could result in 
damage to equipment, and 
personal injury or death. 

NOTE: 
Alarm options not available 
with multizone input option. 

Input Wiring 
(For models DC-[1 ,.2, 3] _ - _ _ [C, F, K] _ - _ _ _ _  } 

-
V~ (ae) Input: - 7  + 

- 8  -

4 to 20 mA= (de) Input: + 
=[J

+ 
- 8 • 

9 

4.5 to 32 V= (de) Input: ! 
=[J 

Multizone Input Wiring 

9 
10 
11  
12 
13 
1 4  
1 5  
16 
1 7  
1 8  
1 9  
20 

1 

0 

Slgnal 

Zone 
1 

0 
4 

2 3 0 0 0 © 

-
0 
Gain 
0 
Bin 

Ad)uslment 
0 Potentiometers 
o,,n 

H11Ur 

0 
llmil 

Alarm 

Zone Zone 
2 3 

0 0 
5 6 

(For models DC [8, 9] _ - _ _ _ O - O _ _ _  ) 

2-zone 

Zone 1 V= (de) Input: + 

#•••· .... .., .-, ' .  

Zone 2 V= (de) Input: + 

Zone 1 V~ (ac) Input: 

Zone 2 V~ (ac) Input: 

3-zone 

Zone 1 V"' (de) Input: + 
Zone 2 V= (de) Input: + 
Zone 3 V= {de) Input: "!" 

Zone 1 V~ (ac) Input: 
Zone 2 V~ (ac) Input : 

Zone 3 V~ (ac) Input : 

1 2 3 0 0 0 0 © 
- 7  + 
- 8  � 

9 0 
10  .. . , • p , ,Gain 

-11 + ·�· 
-12 - AdJuslmenl 

0 13 Potentiometers 
Op1n 

1 4  HUllr 

15 0 16 Llmll 
17 
18 Slgnal Alann 
19 
20 Zone Zon• Zone , 2 3 

0 0 0 
4 5 6 

1 2 3 0 0 0 0 @ 

------ 0 

Signal 

AdJustmenl 
Polenliomelers 

Alarm 

Zone Zone Zone 
1 2 3 

0 0 0  
4 6 

Gain 

Blas 

,,.,, ,11,.,11 
0 
Umlt 
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� 
NOTE: 
The potentiometer is 
customer-supplied. For 
the potentiometer only, 
order Watlow part 
number 08-5362. 

NOTE: 
The potentiometer and 
resistors are customer
supplied. For the 
potentiometer control 
assembly only, order 
Watlow part number 08-
5362. 

Input Wiring 
(For models DC [1 , 2, 3] _ - � 'STL, PfSl _ - _ _ _ _ } 

4 to 20 mA and Linear Voltage Input 

Counterclockwise 
1 kn 

Potentiometer 

1 kn Potentiometer Input 
Use with O to 5V"' (de) Input 

Clockwise 

4 to 20 mA= (de) Input � 
� 

Lin�ar voltage V� (de} ln;�t \ 

Auto and Manual Input Application 

1 2 3 0 
0 0 0 @ 

9 cwt---------1 O 
10  oon 
11 llas 
12  Adjustment 
13 Potenllometers 
14 
15 
16 
17 
18 
19 
20 

Signal Alann 

Zone Zone Zone , 2 3 

0 0 0  
4 5 6 

0 
Open 

ffillff 

0 
Limit 

1 2 3 0 
0 0 0 @ 

14 
15  
16  
17  
18 
19 
20 

1---------1 0 
01fn 

Signal 

Zone , 

A(ljustmenl 
Po1enllome1ers 

Alarm 

Zone Zone 
. •2 - 3 

0 Blu 

0 
llinlt 

& 
£ 
£ 

(For models DC [1 , 2, 3] _ - _ _  [L, P, SJ [3, 4] - _ _ _  _ 

When you use the 4 to 20 mA= (de) temperature 
controller output and the DIN-A-MITE control 
input 1 to 5V= (de). 
4 to 20 mA = 
(de) signal 
from the 
temperature 
controller 

250 Q 

1 kn 
Potentiometer 

Counterclockwise 

--0 Manual 

Clockwise 

If you use the O to 5 V= (de) temperature controller 
output, order the DIN-A-MITE control Input 
O to 5 V= (de). 

O to 5. V= (de) 
signal 
from the 
temperature 
controller 1 kn 

Potentiometer 

Clockwise 

1 2 3 0 
0 0 0 @ 

0 
Gain 
0 Bill Adjustment 

Potentiometers 0 o,,n Hn1tr 

Signal Alarm 

Zone Zom� Zone 
1 2 3 

0 0 0  

0 
llmll 
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WARNING: 
.Use National Electric (NEC) 
or other country-specific 
standard wiring practices to 
insta l l  and operate the DIN
A-MITE. Failure to do so may 
result in damage to 
equipment and property, 
and/or injury or loss of life. 

WARNING: Wiring examples 
show L2 in phase-to-phase , 
200 V ~ ( ac) and above 
configuration. In phase-to
neutra l ,  100 V~ (ac) and 
above appl ications, L2 is 
neutral and must not be 
fused or switched. Failure to 
follow this guideline could 
result in personal injury or 
death. 

£
3 

WARNING: 
Only authorized and qualified 
personnel should be al lowed 
to inst�l l,and,pe�f.�rm 
preventive and corrective 
maintenance on'this unit, 
Failure.to follow this 
guideline could result in 
damage to equjpment, and 
personal injury or death. 

NOTE: 
Jliet:aliirm.;options ,are not, 
aVaifal

i
ie with phase arigle 

units. 

Input Wiring Phase Angle with Current Limit 

(Model DC1 _ - _ _  L [O, 1 , 2, 3, ,4, 5] • _ _ _ _ ) 
Linear current and _linear voltage input 

Input Signal: + 

Current 
Transformer 

(CT) 

Load Wire 

, 2 
3 0 0 0 0 @ 

>-------< 0 
Gain 

Slgn1I 

Zone 
1 

0 

Bin 
Adjustmenl 

Potentiometers 0 
Optll Huter 

0 
llmil 

Af11m 

Zone Zone 
2 3 

Heater 

Current Limit Adjustment Procedure 

Zone 3 is the 
current limit 
indicator in 
phase angle 
current limit 
models. 

The DCl _ - _·_ L � ---0 _:_ � _ model is a phase angle controller that can 
limit the maximum current to the load. A potentiometer on the DIN-A
MITE adjusts the current limit setting. Use the following steps to 
adjust the current limit on initial setup. The purpose of the procedure 
is to bring the power to the load slowly so that the desired maximum 
current.to the load is not exceeded before the current limit is adjusted. 

NOTE: The DIN-A-MITE is shipped factory-calibrated with the potentiometer 
adjusted fully clockwise (nQ curr.ent l imiting). Adjust the potentiometer clockwise 

· to·increase the current; counterclockwise to decrease the current. 
NOTE: A short overcurrent through the load may occur, as the circuitry detects the 
high current, if the input signal from the temperature controller is abruptly 
increased. 

L Attach a clamp-on ammeter to the load ,line. 
2. Adjust the current limit potentiometer fully counterclockwise (for 

minimum current flow). 
3. Turn the temperature controller on and adjust the input signal to 

the DIN-A-MITE for zero percent power. 
4. Turn on the power to the DIN-A-MITK 
5, Gradually increase the input signal. 
6. Adjust the current �it potentiometer clockwise until the current to 

the load is measurable. The current limit indicator (Zone 3) light 
should turn on until the output is allowed to go full on, with no 
limit. At that point, the indicator light will turn off. 

7. Gradually increase the input signal to 100% power, then adjust the 
current limit potentiometer to obtain the desired maximum current 
to the load. 
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NOTE: 
If you plan to wire 
multiple DIN-A-MITE 
alarm outputs, you 
need to include an 
intermediate relay for 
each DIN-A-MITE used. 

Single-phase Alarm 

Non-latching Alarm Option 
DC _ _  - _ _ _ _  • [H, S] _ _ _ 

V~ Alarm Relay 
1 20 or 240 V ~ or Indicator 

@ 300 mA maximum 

1 2 3 0 
0 0 0 @ 

1 + :T�i;�-: 
I I 

: + I 
.._t ------< 
I 

10 I 
11 + _ ,  

Adju;tment 

0 
Gain 
0 

Bin 

energizes on alarm -----==--/'\.r-- --1  
Potenllometers: 0 

Op1n 
Huter 

Alarm 

20 en Zone Zone Zone 

Load Wire 

, ' 3 

0 

Heater 

0 
Llmtl 

The Watlow DIN-A-MITE alarm option provides 
a common alarm output for open-heater or 
shorted SCR conditions. This is a non-latching 
alarm. 

Setup Procedure for Open-Heater Alarm 
(For I nput Control Signal type S option only) 
1. With the temperature control wired to the 
DIN-A-MITE SCR power control, set the 
temperature conkol output to "full on" (20 mA 
for 4 to 20 mA output, or 5 V for 0 to 5 V output). 

• A shorted SCR alarm is detected when there is 
no command signal and a load current is 
detected. The alarm output is then energized. 2. Adjust the open heater alarm adjustment 

potentiometer until the alarm indicator light on 
the front panel is full on, with no intermittent 
cycling. 

• An open-heater or partial open-heater state is 
detected when a command signal is present and 
a reduced or no output current is detected. The 
alarm output is then energized. 3. Slowly adjust the potentiometer until the 

open heater indicator light just turns full off, 
with no intermittent cycling. 

Load Current 

5 to 9 A 
1 0  to 65 A 

NOTE: 
Load wires must pass 
through each current 
transformer in the same 
direction. 

Passes of Load 
Wire Through the 

Current Transformer 
2 

If you are getting false alarms, the adjustment is 
probably set too sensitive and should be re
adjusted towards the off condition of the open-

. heater indicator light. 
No setup procedure required for shorted SCR alarm. 

3-phase, 2-leg Open Heater Alarm 
(Model DC2 _ • _ _  S _ · H _ _ _  ) 

1 2 3 0 
0 0 0 @ 

7 + 
8 
9 + 
1 0  

Po�!�����=��rs 0 
11 + 
12 
3 AL 
4 Au.t ALM = Alarm 

Gain 

Biu 

0 O�en HlllU 
. �: :: CT = Current Transformer 0 

17 en Llmfl 
18 en Signal 
19 en 

Alarm 

Zone Zone Zone 
, ' 3 

T3 

A 
r2 Heater T1 
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& 
NOTE: 
Adjust the potentiometer 
c lockwise to increase the 
current; counterclockwise to 
decrease the current. 

WARNING: 
Use National Electric (NEC) 
o r  other country-specific 
standard wiring practices to 
i nstal l  and operate the DIN
A-MITE. Fai lure to do so may 
result in damage to 
equipment and property, 
and/or injury or loss of life. 

WARNING: 
Only authorized and qual ified 
personnel should be al lowed 
to install and perform 
preventive and corrective 
maintenance on this unit. 
Fai lure to follow this 
guidel ine could result in 
damage to equipment, and 
personal injury or death. 

NOTE: 
The shorted SCR alarm 
option is not available with 
phase angle un its. 

3-phase, 2-leg Shorted SCR Alarm 
(Model DC2 _ - _ _  S _ - S _ _ _ ) 

7 + 
e • 
9 + 
10 . 
11  + 
12 • 
13 " • 

1 2 3 0 
0 0 0 @ 

14 .uw ALM • Alarm 
5 er, CT • Cu1ren1 Translo1mer 0 

Zone Zor,e Zon, 
' ' 3 

0 0 0  
4 S 6 

3-phase, 3-leg Alarm, Shorted SCR and Open Heater Alarm 
(Model DC3 _ - _ _ _ _  - S _ _ _  ) 

7 + 
. . 

Fan-Cooled 

1 2 3 0 
0 0 0 @ 

S/�11 .U.111:1 

Zone Zone Zon. 
> 2 3 

0 0 0  

Current 
Transformers (CT) 

0 

Fan power required 
24 V= {de) 
1 20 V- (ae) 
240 v- (ae) 
(customer supplied) 

Phase to phase 

T3 

Neutral 

T1 

6 6 6 � 

Slful Al1tl\ 

Zone Zone 
' 3 

0 
llo/1 

Phase 10 neutral 
1 00 V~ (ac) 200 V~ (ac) 1------,.-----.-----a 

24 V= (de) and above 

Red wire ( +) L 1 __f'\______ Black wire(-) L2 __ _ 

and above 
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WARNING: 
Use National Electric 
(NEC) or other country
specific standard wiring 
practices to instal l  and 
operate the DIN-A-MITE. 
Fail u re to do so may 
result In  damage to 
equipment and property, 

. and/or injury or loss of 
life. 

WARNING: 
Wiring examples show L2 
in phase-to-phase , 200 
V--:: ,(ac) and:above 
conffguration, :In phase
to-neutral, 1 00 V~ (ac) 
and above appl ications, 
L2 is neutral and must not 
be fused or switched .  
Fa'ilure t o  follow th is 
guidel ine could result i n  
personal i njury or death. 

&
3 

WARNING: 
Only authorized and 
qualif ied personnel 

· should be a l lowed to 
install and perform 
preventive and corrective 
maintenance on this unit. 
Fai lure to follow this 
guidel ine could result in  
damage to equipment, 
and personal injury or 
death. 

Single-phase Output 
(Model DC1 _ - _ _ _ _ - _ _ _ _  ) . 

Phase-to-phase 
200V- (ac) 
and above 

Phase-to-neutral 
1 oov- (ac) 
and above Semiconductor Fuses 

�- L1 
�..;. L2 

-1 f-t'- L1 

7 + 
8 
9 + 
10 
11 + 
2 

1 

0 

Signal Alarm 

Zone Zone Zone 
1 2 3 

o o o  
4 5 6 

0 
© 

Limit Control 
Contacts 

(if required) 

0 Adjustment t} Potentiometers 
ltn 

Open 
Hultr 

0 
Llmll 

Heater 

3-phase, 2-leg Output 
(Model DC2 _ - _ _ _ _  - _ _ _ _  ) 

I 
2 3 

Slgn■I Alarm 
I I 

Zone Zone Zone 

¢ ¢ ¢  

0 
© 

· 0 ' 
.., 

G1h1'.' 
·Ad)Ullme�J · ,-. 

0 Potentlomalen ·· 
Bin 

0 Opan 
H111n 

0 
limit 

---- Neutral 

Limit Control 
Contacts 

(if required) 

T3 

A 
r2 Heater Ti 
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3-phase, 3-leg Output, Four Wire Wye 
. ·., . .  -,.• . -•. -,� · - ,,.- .• ,. ' . , . . . . . , .• ··-··-· ,~,,--.- -4·• -··�····· . 

(Model DC3 _ - _ _ _ _  - _ _ _ _ ) 

Signal Alarm 
I I 

Zone Zone Zone 

¢ ¢ ¢  

Multizone Output Wiring 

0 
® 

0 Adjustment 6() Potenllometers 
IIU 

0 
Oplll 

H111tr 

0 
Limn 

Limit Control 
Contacts 

(If required) 

(For models DC [8� 9] _ - _ -,- [C, K] _ - _ _ _ _  

2-zone 3-zone 

Neutral 

i:���t1����:l£���if����t!t��f���\�-�1���;·; ;;� � :i� � �- .--::.�� ... :. �; ,, . . 
j L1 

,-------<', 

2 

0 

Signal Alann 
I I 

Zone Zone Zone 

0 
® 

0 
Gala 
0 
Bin 

0 Oprn 
Hutar 

0 
limit 

I 

Limit Control 
Contacts 

(if required) 

& 
£ 
� 

¢ ¢ ¢  

L2 L2 

2 Independent, 
Single-Phase 

Heaters 

L1 

000 

Signal Alarm 
I I 

Zone Zone Zone 

6 6 6  
4 5 6 

L2 L2 L2 

0 
® 

0 
-Gain 
0 "" 

Opta 
Hnu, 

0 
Umll 

Limit Control 
Contacts 

(if required) 

NOTE: 
Independent loads do 
not have to be on the 
same phase. 

3 Independent, 
Single-Phase Heaters 
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WARNING: 
Use National E lectric 
(NEC) or other country· 
specific standard wiring 
practices to instal l  and 
operate the DIN·A·MITE. 
Fai lure to do  so may 
result in  damage to 
equipment and property, 
and/or injury or loss of 
life. 

WARNING: 
Wiring examples show L2 
in phase-to-phase, 200 
V~ (ac) and above 
configuration. In phase-to
neutral, 1 00 V~ (ac) and 
above appl ications, L2 is 
iJ�utr�La0nt1,111usLqot;�e 
fuse'd'ofswitched. Fa ilure 
to fol low this gu idel ine 
could result i n  personal 
injury or death. 

WARNING: 
Only authorized and 
qualified personnel should 
be a l lowed to i nstal l  and 
perform preventive and 
corrective maintenance on 
this unit. Failure to follow 
this guideline could result 
i .n damage to equipment, 
and personal i njury or 
death. 

NOTE: If you plan to wire 
multiple DIN-A-MITE 
a larm outputs, you need to 
include an intermediate 
relay for each DIN-A-MITE 
used. 

System Wiring Example 

480 y,., 
(ac) 

L3 0-o/\ 

L2 Q-o/\ 

L1 0-o/\ 

Controller, 
Thermocouple 

LP.1 . . Alarm 
Over
Temperatur 

AC Common 

0 
0 

Breaker 

3 

9 

CR1 � High-Limit Contactor 

Alternative Latching Alarm Circuit 

1 20 V~ (ac) 

9388-1 FAO-00RR 

1 46E-1 601 -3000 

Seriefa 145· · · -

High Limit 

Normally closed 
Normally open 
1 3  1 4  1 0  1 1  

AC High 

High Limit 
Thermocouple 

If there is a need for a latching alarm in the case of an open heater or 
shorted SCR, the DIN-A-MITE alarm circuit could be used as shown in the 
latching alarm example at right. If the DIN-A-MITE triac alarm output 
energizes, it will energize the RYl (external alarm relay) mechanical relay 
coil. Once the RYl coil is energized it will latch on (via the RYlA normally 
open contact) until the power to the relay is removed. You could. cycle the 
power via a reset switch. The RYlB contact set can be used for alarm 
signaling. 

1 6  WATLOW DIN-A-MITE Style C User's Manual 

-� 



) 

-�. 

Ungrounded Delta or Wye Load 3-phase, 2-leg DIN-A-MITE 

CR1 

Semiconductor 
Fuses 

Signal 
------------4 7 + 

-----------1 8 
9 + 

Alarm Relay ;� + 

0 
G;ila 

Blu 

V- or Indicator 12 pQ����f��=��rs 0 
Optn 

( )----'--"' �--114 "" DIN-A-MITE "'"" ac 1A  :: :: DC20-48S0-H000 0 
1 20 or 240 V~ (ac) 17 en 2-Leg u,1t 

Ala,m @ 300 mA maximum ;: :: "'"'' 
energizes on alarm 20 Cr.I Zone Zone Zone 

1 2 3 

Non-latching Alarm Option 
(models DC _ _ - _ _  S _ - H _ _ _  ) 

Open Heater and Shorted SCA Alarm 
The shorted SCR detector compares the input 
command signal and actual load current. If 
load current is present without an input signal 
then the shorted SCR alarm will energize a 
triac (on board the DIN-A-MITE) output. 
An open-heater or partial open-heater state is 
detected when a command signal is present 
and a reduced or no output current is detected. 
The alarm output is then energized. 

-½" This is a non-latching alarm. This output can 
be used to drive various indication devices, 
such as ii coil, light, buzzer, etc. See the 
alternative latching circuit section below. 

6 .  

A 
5 4 

Ungrounded 
Wy,� Load 

Current 
Translormers 

NOTE: The current transformers must be in the control led legs on a 2-leg D IN-A-MITE. The 
load wires must pass through the current transformers in the same direction. 

L1 
V~ 

L2 

RY1 B (External alarm relay 
contacts, set B) - - - - - - - - - --------- - ,  : 

J 
...L o:Normally open 

I I I t=:' 
: ,Common 

[ _ _ _ _ _ _ _ _  INormally closed 

Latching Alarm Relay Circuit 
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1:Ji:Jclaration o.f:<Ci)ntormity · 
..... . . . . . . . . ' 

DIN-A-MITE® "C" Power Controller 
Watlow Winona, Inc. 
1 241 Bundy Blvd. 
Winona, MN 55987 USA 

Declares that the following product: English 
Designation: DIN-A-MITE® "C" Power Control 
Model Numbers: DC ( 1 ,  2,  3, 8 or 9)(0, 1 ,  2, 3 or T) - (02, 1 2, 20, 24, 27, 40, 48 or 

60)(CO, C1, C2, K1 , K2,.K3, FO, F1 , so, S1, S2, S3, S4 or  S5) -
(0, C, D, H or S)(followed by any 3 numbers or letters.) 

Classification: Power Control, Installation Category 11 1 ,  Pollution degree 2 
Rated Voltage: 24 to 600 V~ (ac) · 
Rated Frequency: 50 or 60 Hz 

Meets the essential requirements of the following European Union Directives by using the relevant 
standards shown below to indicate compliance. 

89/336/EEC Electromagnetic Compatibility Directive 
EN 61326: 1997 With A 1 :1998- Electrlcal equipmentfor measurement, control and laboratory 

use - EMC requirements Ondustrial Immunity, Group 1 Class A Emissions) 
EN 61 000-4-2: 1 996 With A1, 1 998 - Electrostatic Discharge Immunity 
EN 61 000-4-3: 1 997 - Radiated Field Immunity 
EN 61000-4-4: 1 995 - Electrical Fast-Transient /  Burst Immunity 
EN 61 000-4-5: 1 995 With A 1 ,  1 996 - Surge Immunity 
EN 61 000-4-6: 1 996 - Conducted Immunity 
EN 61000-4-1 1 :  1 994 Voltage Dips, Short Interruptions and Voltage Variations Immunity 
EN 61 000-3-2: 1995 With A 1 -3:1 999 - Hannonic Current Emissions 
EN 61 000-3-3: 1 995 W�h A 1 :1 998 - Voltage Fluctuations and Flicker. See note 3. 

Note 1 :  

Note 2: 

Note 3: 

Use of an external filter is required to comply with conducted emissions limits. See 
page 19 for 

l
nfonnation and Instructions. 

A Line Impedance Stabilization Network (USN) was used for conducted emissions 
measurements. 

To comply with flicker requirements, command signal models FO , F1, ilnd S (0 -5) 
may not be used, and cycle time must be set greater than 4 seconds on CO, C1, C2 
and K1, K2, K3 models. 

73/23/EEC Low-Voltage Directive 
EN 50178: 1 997 Electronic equipment for use in power installations. 

Jim Boigenzahn 
Name of Authorized Representative 

General Manager 
Trtle of Au1horized Representative 

Signature of Au1horized Representative 

(2162) 

Winona, Minnesota USA 
Place of Issue 

December 2001 
Date of Issue 
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Required Externa l  EMI Filters for DIN-A-MITE with More than 6 A Loads 
An external EMI filter must be used in 
conjunction with the DIN-A-MITE for 
loads in excess of six amperes (6 A) at 150 
to 250 kHz. Without a filter applied, the 
DIN-A-MITE does not com.ply with the 
conducted emissions standard for loads 
above. 6 A at 150 to 250 KHz. 
Watlow has verified that two types of 
filters will suppress electromagnetic 
interference (EMI) created by the DIN-A
MITE power controller to within the CE 
requirements. 
A tank filter supplied by Crydom or 
Watlow, installed across the power lines, 
suppresses EMI on the power lines. 
See Kigures 1 and ?.: 
See Table .I for the correct filter, 

Description 

Single-phase, 230 V~ (ac) 
Three-phase, 440 V ~ (ac) 

Crydom 
Fi lter 
1 F25 
3F20 

Table 1- DIN-A-MITE EMI Fi lters. 

Watlow 
Fi lter 
1 4-001 9 
1 4-0020 

A Semiconductor Fuse --;------
Breaker or fused disconnect 

PE @ 
A protective earth (PE) 
connection is required. 

Figure 1 - Tank fi ller, 
single-phase, 230 V. 

Filter 

DIN-A-MITE 

5 6 
� ,}:,, ,�h 

& WARNING: . 

The tarik fi lters specified may suppress desirable 
communications carrie.d on power lines in the 1 50 to 
250 kHz region. The fillers may suppress carrier . 
current such as that used for i nfant monitors and 
medical alert systems . Verify that suppressed carrier 
current or other desirable communications on power 
l ines creates no hazard to people or property. Fai lure 
to observe this warning could result i n. damage to 
property, and injury or death f�r personnel .  

£_ WARNING: 

All filter i nstallation and wiring must be performed by 
qualified personnel, and conform to local and national 
electrical codes. Failure to observe this warning could 
result in damage to property, and injury or death for 
personnel . 

Breakers or fused disconnect 
, - - - Semiconductor Fuses 

A.,,___ _ ____1_1 7'_..' _______ --,5,,.., 

1 1 A third semiconductor fuse 
=B--�' ,-----.._,__ _ ___..._---1-----------1--� is not required with a 2-leg 
C 

1 ,-----.. 1 D IN-A-MITE. 

Filter 

A protective earth (PE) 
connection is required. 

Figure 2 - Tank filter, 
three-phase , 440 V. 

DIN-A-MITE 
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Warranty 
The Watlow DIN-A-MITE is warranted to be 
free of defects in material and workmanship for 
36 months after delivery to the first purchaser 
for use, providing that the units have not been 
misapplied. Since W atlow has no control over 
their use, and sometimes misuse, we cannot 
guarantee against failure. Watlow's obligations 
hereunder, at Watlow's option, are limited to 
replacement, repair or refund of purchase price, 
and parts which upon examination prove to be 
defective within the warranty period specified. 
This warranty does not apply to damage 
resulting from transportation, alteration, 
misuse, or abuse. 

Returns 
• Call or fax your distributor or the nearest 

Watlow sales office for best information about 
returns. 

• To return directly to Watlow Winona in the 
U.S.,  first call or fax Customer Service for a 
Return Material Authorization (RMA) 
number (telephone: +1 (507) 454-5300; fax: +1 
(507) 452-4507). 

• Put the RMA number on the shipping label, 
along with a WTitten description of the 
problem. 

• A restocking charge of 20% of the net price is 
charged for all standard units returned to 
stock. 

Technical Assistance 
If you encounter a problem with your Watlow 
controller, review your configuration 
information to verify that your selections are 
consistent with your application: inputs; 
outputs; alarms; limits; etc. If the problem 
persists after checking the configuration of the 
controller, you can get technical assistance from 
your local \Vatlow representative, or in the U.S.,  
dial +1 (507) 454-5300. 
For technical support, ask for for an 
Applications Engineer. 
Please have the follov.ring information available 
when calling: 

• Complete model number 

• All configuration information 

• User's Manual 

The DIN-A-MITE C User's Manual is 
copyrighted by Watlow, Inc., © March 2002, 
with all rights reserved. (2163) 

Watlow DIN-A-MITE Style C User's Manual 
1 241 Bundy Boulevard, Winona, M innesota USA 55987 

Phone: + 1 (507) 454-5300, Fax: + 1 (507) 452-4507 http://www.watlow.com 
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The 

Low Cost, 
Easy-to-Use 
Controller 

The ecO'lwmical Konbo 480 is a great choice when expensive, advanced features 
aren't necesSa?)'· The controller has widespread use in a variety of industrial 
applications. 

The 
Konbo 

480 
1/46DIN 

temperature 
controller 

The Konbo 480 is our most economical, general purpose 
controller. It offers a simple-to-operate dial indicator 

and features both on/ off and time-proportional controls. 
The 480 is perfect for applications where more expensive 
advanced features aren't needed and for OEM applications 
which call for easy installation. Industrial control applica
tions for the 480 include plastics and rubber molding, 
textile processing, food baking, hot stamping, and control 
of flow ordering machinery. 

A number of features make this controller an excellent 
choice. The 480 offers automatic thermocouple cold junc
tion compensation to provide accurate control regardless 
of ambient conditions. Open sensor protection prevents 
your system from overheating in the event of sensor failure. 
The controller operates at either l l0 or 220V AC, and can 
be ordered in either Fahrenheit or Celsius configurations. 
The 480 accepts input from thermocouple ( J or K) or RTD 
sensors. 

And what else? There's more ! A list of some of the key 
features and how they'll benefit you is shown on the follow
ing page. 



480 SPECIFICATIONS 
Input: 

Thermocouple: J (IC) or K (CA) 
RTD: Ptl00 (DIN) 

Cold Junction Compensation: 
Automatic 

Input Break Protection: 
Output OFF on open sensor 

Contact Output: 
SPOT relay, 5A at 1 20V AC or 3A at 240V AC, resistive load 

Service Life: 
Mechanical: 1 0,000,000 operations min 
Electrical: 1 00,000 operations min 

Voltage Output: 
SSR Drive Voltage 1 2V DC 

Control Mode: 
Jumper selectable at connector between ON-OFF and time 
proportioning or ON-OFF and PD control 

ON-OFF Differential: 
0.5% FS, symmetrical around setpoint 

Proportional Band: 
2.5% FS, symmetrical around setpoint 

Proportional Cycle: 
Approx. 20 sec (relay output) or 
2 sec (SSR drive output) 

Setting Mode: 
Analog via single-turn, wire-wound, precision potentiometer 

Setting Accuracy: 
Within ±2% of FS 

Setting Scale length: 
Approx. 90mm 

Output Indicator: 
Red LED 

Power Supply Voltage: 
l I0/220V AC, 50/60Hz, user-selectable at connector 

Supply Voltage Variation: 
90-ll0% of rated voltage 

Power consumption: 
Less than 2V A 

Ambient Operating Temperature: 
. 0°e-+56°c 

.Ambient Operating Humidity: 
45-85% RH 

Insulation: 
20MQ Min (500V DC) 

Dielectric Strength: 
1 ,500V AC, 50/60Hz for 1 min 

Vibration: 
1 0-55Hz, amplitude 0.5mm 

Net Weight: 
Approx. 200g including panel mount bracket 

Mounting: 
Panel mount. Requires 1 1-pin socket 

MODEL CONFIGURATION 

@J [[) [Q] - □ □ -
INPUT & RANGE 

Set Ranqes Code Number For Range 

- 100 to + 1 00°c 
0 to 1 00°C 
0 to 400°C 
0 to 1 000°c 
0 to 1 200°c 
0 to 200°F 
0 to 600°F 
0 to 800°F 
0 to 1 000°F 

600 to 1 600°F 

CONTROL OUTPUT 
Relay 
SSR Drive voltage 

CONTROL MODE 

J 
01 
02 
04 

05 
06 
07 
08 

K 

09 
1 1  
1 2  

1 3  

1 4  
1 5  

Pt1 00 
1 6  
18  
20  

22 
24 

1 
2 

ON-OFF/P 4 
ON-OFF/PD 5 

J: Iron Constantan. K: Chromel Alumel. PtlOO: a=0.00385 nm.re. 
1 1 -pin socket required. 

ACCESSORIES: 
1 1 -Pin Socket 
Screw-down type (terminals on back) 

Part # 

PG-1 1 
Screw-down type (UL) (terminals on back) TP31 1 SB  
Screw-down type (UL) (terminals o n  front) 

KONBO 480 BENEFITS: 
1 lnputs-J, K, or RTD 

Outputs-relay or DC voltage pulse 
Choice of °F or °C temperature scale 

TP31 1 S  

-

Cold junction compensation-ensures accuracy over a wide 
range of ambient temperatures 
Open sensor protection-prevents overheating in the event of 
sensor fai lure 
On/Off and time proportioning control-allows you to choose 
the mode of control operation 
Solid-state electronics-provides reliable and a ccurate 
performance 
Plug-in or panel-mounted installation-choose the method 
of i nstallation 

) 
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Spectra 10 Series 
Pressure Switch LIE ._.. 

U N I T E D  E L E C T R I C  
C O N T R O L S  

Installation and Maintenance 
Instructions 

Please read all instmctional literat11re carefully and thoroughly before starting. Refer to the final page for tl,e listing of Recommended 
Practices, Liabilities and Wan-anties. 

GENERAL 
BEFORE INSTALLING, CHECK THE SENSOR 
MODEL SELECTED FOR COMPATIBILITY TO 
THE PROCESS MEDIA I N  CONTACT WITH 
THE SENSOR AND WETTED PARTS. 

The Spectra-10 pressure switch utilizes a diaphragm 
or piston sensor to detect a pressure change. The 
response, at a predetermined set point, actuates 
a SPOT snap-acting switch, converting a pressure 
signal into an electrical signal. Control set point may 
be varied by turning the internal slotted adjustment 
screw bushing according to procedures outlined in 
this document. 

Part I - Installation 
Tools Needed 

1 ½," Open end wrench 
Screwdriver for customer
supplied mounting screws 

(option M449 only) 

ALWAYS LOCATE UNITS WHERE SHOCK, VIBRATION AND 
AMBIENT TEMPERATURE FLUCTUATIONS ARE MINIMAL 
DO NOT MOUNT IN AMBIENT TEMPERATURE AREAS 
EXCEEDING 160° F (WITH BUNA N CONSTRUCTION) OR 

180°F (WITH VITON CONSTRUCTION). IF SEVERE PRESSURE 
SURGES ARE EXPECTED, CONSIDER THE USE OF A PRESSURE 
SNUBBER. 

MOUNT USING PRESSURE CONNECTION: N.WAYS USE A 
WRENCH ON PRESSURE CONNECTION WRENCH FLATS. 
UNIT MAY BE MOUNTED IN ANY POSITION. HOWEVER, 
IF INSTALLATION LOCATION RESULTS IN FREQUENT 

EXPOSURE TO LIQUID, IT IS RECOMMENDED THAT THE UNIT 
BE MOUNTED VERTICN.LY WITH THE PRESSURE CONNEC
TION DOWN. IF UNIT IS TO BE SET AFTER MOUNTING, RAISE 
ADJUSTMENT COVER, THEN THREAD IN PRESSURE CONNEC
TION UNTIL SNUG. VERIFY THAT ADJUSTMENT OPENING IS 
ACCESSIBLE. 

1/2" NPT Electrical Connection (termination type Cl 
Mount through 7 /8" clearance hole in panel. Hold in 
place wtth serrated 1/2" conduit nut. />Jways support the 
unit by holding a wrench on the 1 ½," hex nearest the 
conduit connection. 

Optional Surface Mounting Bracket (option M449l 
The surface mounting bracket is a "C" style clamp with 
a single clearance hole to accommodate a 1/4" screw. 
Insert the unit into the bracket, pressure connection 
end first. Open the adjustment cover and mount the 
unit so that adjustment opening will be accessible when 
the switch is mounted. Close the adjustment cover 
ensuring that the bracket does not interfere with the 
cover: Failure to do so may result in improper sealing of 
adjustment cover. Mount assembly in desired location. 

,.,.. ,,.....,,,,.., -f ,nr 
{O.lnvn) 
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DISCONNECT ALL SUPPLY CIRCUITS BEFORE WIRING 
UNIT. ELECTRICAL RATINGS STATED IN LITERATURE 
AND NAMEPLATES MUST NOT BE EXCEEDED. OVER
LOAD ON A SWITCH CAN CAUSE FAILURE ON THE 
FIRST CYCLE. 

Ai\ WIRE IN ACCORDANCE WITH LOCAL AND NATIONAL ffi ELECTRICAL CODES . . 

Termination Type A, 0,11" push-on terminals 
Unit is supplied with male and female terminals.  
I nsert 1 8-22 AWG stripped leadwire into female 
terminal and crimp using appropriate h·and tool .  
Refer to molded-in N.O. ,  N .C. ,  and COM designa
tions for proper wiring. 

Termination Type B. o 25" push-on terminals 
N.O., N.C., and COM terminals require 1 /4" female 
push-on terminals. Insulated female terminals 
are recommended for safety. Use non-conductive 
protective grease for corrosion resistance in outdoor 
use. 

Termination Type c & P 18" leads 18 AWG 
Color coding: 

TERMINALS 
N.O. 
N.C. 
Com 

COLOR 
Blue 
Black 
Violet 

TO ATTACH TYPE C TO CONDUIT CONNECTION, HOLD 
ELECTRICAL CONNECTION STEADY WITH WRENCH ON 
HEX, THEN THREAD ON CONDUIT. 

Termination Type E 1/2 NPT wjlh 5' cord 
Cut  cord to desired length. Strip back insulat ion. 
Color coding: 

TERMINALS 
N.O. 
N.C. 
Com 

COLOR 
Red 
Black 
While 

TO ATTACH TYPE E TO CONDUIT CONNECTION, HOLD 
ELECTRICAL CONNECTION STEADY WITH WRENCH 
ON HEX, THEN THREAD IN CONDUIT. 

Termination Type E. PIN Connector with 4 MaJeTennlnals 
Connector conforms to DIN 43650. Use a mating DIN 
connector (female type). Coding: 

TERMINALS 
Terminal #1 
Terminal #2 
Terminal #3 
Terminal #4 · 

Termination Type G 5' cord 

Common 
Normally Closed 
Normally Open 
Not used 

Cut cord to desired length. Strip back insulation. 
Color coding: 

TERMINALS 
N.O. 
N.C. 
Com 

COLOR 
Red 
Black 
White 



Part I I  - Adjustments 
Tools Needed 

Screwdriver 
1 . Connect control to pressure source. 
2. With power disconnected, slide cover toward 

electrical terminations while twisting it to overcome 
friction. 

3. Connect power to terminals or leads. 
4 .  Insert screwdriver into adjustment slot and turn left 

(clockwise) to increase setting or right (counterclock
wise) to decrease setting. 

Dimensions 

Dimension A 

10-A 

10-8 

10-C 

10-0 

10-E 

10-F 

10-G 

.!lw!IIrUm 
Model 10-12 
3· 
76.2 mm 

3.5" 
88.9 mm 
4.06' 
103.2 mm 

3.19" 
81.0 mm 

3.9' 
100 mm 

4.13" 
104.8mm 

3.88" 
98.4 mm 

Type lD·B 

,, . ..:..., ' 

Type l0·D 

Typo l0·F 

fW2II 
Model 13-16 
3.31" 
84.1 mm 

3.81' 
96.8 mm 

4.38" 
111.1 mm 
3.5' 
88.9mm 
4.25' 
108 mm 

4.44' 
112.7mm 

4.19" 
·100.4 mm 

Dimension B 
Model 10-12: 1/8 NPT 
Model 13-16: 1/4 NPT 

a 
' 
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. 11�.l.tnow.sl """'"""" 

'f
:::
:: 

�:'atllDEUI' 

IIA� k.On'EL>N)M'TVEHt 

LJ =.,�'!,� . ·'B' 

Type 10-A 

Type 10-C 

Type 10-E. 

Type l0·G 

·�� ,.,, .. , ..... ,n.u.. 
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For setting on rise, apply desired pressure and turn 
adjustment left unti l switch clicks (circuit across N.0. and 
COM terminals closes). For setting on fall, apply p res
sure equal to normal system operating pressure. Reduce 
source pressure to setpoint value. Turn adjustment right 
until switch clicks (circuit across N.C. and COM closes). 
5. After completing adjustments, slide cover closed over 

adjustment compartment. Recheck set point. 

RECOMMENDED PRACTICES AND WARNINGS 
United Electric Controls Company recommends careful consideration 
of the following factors when specifying and installing UE pressure 
and temperature units. Before installing a unit, the Installation and 
Maintenance instructions provided with unit must be read and understood. 

To avoid damaging unit. proof pressure and maximum temperature lim· 
its stated in literature and on nameplates must never be exceeded, even 
by surges in the system. Operation of the unit up to maximum pressure 
or temperature is acceptable on a limited basis (e.g., start-up, testing) 
but continuous operation must be restricted to the designated adjust· 
able range. Excessive cyding at maximum pressure or temperature limil5 
could reduce sensor life. 
A back-up unit is necessary for applications where damage to a pri· 
mary unit could endanger life, limb or property. A high or low limit 
switch is necessary for applications where a dangerous runaway con• 
dition could result 
The adjustable range must be selected so that incorrect, inadvertent 
or malicious setting at any range point cannot result in an unsafe 
system condition. 
Install unit where shock, vibration and ambient temperature fluctua• 
tions will not damage unit or affect operation. Orient unit so that mois• 
ture does not enter the enclosure via the electrical connection. When 
appropriate, this entry point should be sealed to prevent moisture 
entry. 
Unit must not be altered or modified after shipment. Consult UE if 
modification is necessary. 
Monitor operation to observe warning signs of possible damage to 
unit, such as drift in set point or faulty display. Check unit immedi
ately. 
Preventative maintenance and periodic testing is necessary for critical 
applications where damage could endanger property or personnel. 
For all applications, a factory set unit should be tested before use. 
Electrical ratings stated in literature and on nameplate must not be 
exceeded. Overload on a switch can cause damage, even on the first 
cycle. Wire unit according to local and national electrical codes, using 
wire size recommended in installation sheet 
Oo not mount unit in ambient temp. exceeding published limits. 

LIMITED WARRANTY 

Seller warrants that the product hereby purchased is, upon delivery, free 
from defects in material and workmanship and that any such product 
which is found to be defective in such workmanship or material will be 
repaired or replaced by Seller (Ex-works, Factory, Watertown, Massachusetts. 
INCOTERMS); provided, however, that this warranty applies only to equip· 
ment found to be so defective within a period of 24 months from the 
date of manufacture by the Seller. Seller shall not be obligated under this 
warranty for alleged defect5 which examination discloses are due to tam· 
pering, misuse, neglect, improper storage, and in any case where producl5 
are disassembled by anyone other than authorized Sellers representatives. 
EXCEPT FOR THE LIMITED WARRANTY OF REPAIR AND REPLACEMENT 
STATED ABOVE, SELLER DISCLAIMS All WARRANTIES WHATSOEVER WITH 
RESPECT TO THE PRODUCT, INCLUDING All IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. 

LIMITATION OF SELLER'S LIABILITY 

Sellers liability to Buyer for any loss or claim, including liability incurred 
in connection with (i) breach of any warranty whatsoever, expressed or 
implied, (ii) a breach of contract, (iii) a negligent act or acl5 (or negligent 
failure to act) committed by Seller, or (iv) an act for which strict liability will 
be inputted to seller, is limited to the "limited warranty" of repair and/or 
replacement as so stated in our warranty of product In no event shall the 
Seller be liable for· any special, indirect, consequential or other damages 
of a like general nature, including, without limitation, loss of profits or 
production, or loss or expenses of any nature incurred by the buyer or any 
third party. 
UE specifications subject to change without notice. 

LIE -
U N I T E D  E L E C T R I C  

C O N T R O L S  

180 Dexter Avenue, P.O. Box 9143 
Watertown, MA 02471-9143 USA 
Telephone: 617 926-1000 Fax: 617 926-2568 
http://w,wi.ueonline.com 
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The Series WWDP Wet-to-Wet Differential Pressure Transducer 
offers everything in one package by having 30 field selectable variations in 
just 3 models. Tl1e WWDP provides field selectable unidirectional and 
bidirectional pressure ranges, configurable 0-5, 1 -5, 0-1 0 VDC. and 4 to 
20 mA output. It also provides an auto-zero capability. The field selectable 
port swap feature eliminates costly replumbing if t11e unit is improperly 
installed or if the transducer is simply replaced. An optional LCD display is 
available for on-site indication of line and differential pressure. The all cast 
aluminum housing is rated N EMA 4 (IP66). These features make the 
WWDP transducer an ideal instrument for measuring the now of various 
liquids and gases, pressure drop across filters, measurement of liquid level 
or pressurized vessels, and for use in energy management and process 
control systems. 

INSTALLATION 
The Series WWDP Wet-to-Wet Differential Pressure Transducer has 1 /8" 
NPTF internal fittings. The high pressure port and low pressure port are 
located on the bottom of the unit, labeled "HI"  and "LO", respectively. 

MOISTURE PRECAUTIONS 
The Series WWDP is provided with a 0 .875 DIA. conduit opening for 
electrical termination, intended for a 1 /2" I .D .  conduit connection. This 
opening must be sealed according to standard industry practices in order 
to prevent moisture ingress into the Series WWDP. 

MOUNTING 
The Series WWDP can be easily mounted using the two mounting screws 
located on the side of the unit. 

INSTALLATION PROCEDURES 
For differential pressure measurements at h igh  line pressure, it is 

· recommended that the pressure sensor be installed with a valve in each 
line, plus a shunt valve across the high and low (reference) pressure ports 
as shown in Figure 1 .  
The remote zero is a normally open relay wired between COM and 
REMOTE ZERO terminals. In order to initiate ZERO function, the relay 
contact shall be closed. 

Important: Do not exceed maximum range pressure with a total of 
differential pressure and line pressure. 

ELECTRICAL I NSTALLATION 
To access the electrical connections, turn the screws on the top of the 
case counter clockwise until t11e hinged cover can be nipped up. The 
screws are captured and secured in the cover. Wiring is t11rough the 1 /2" 
conduit opening. Both current and voltage outputs are reverse excitation 
protected. 

DWY E R  INSTRU M E NTS, I N C .  
P.O. BOX 373 • MICHIGAN CITY, INDIANA 4636 1 ,  U .S.A. 

1/2" CONDUIT 
OPENING 

SPECIFICATIONS 

-j 

Service: Gases or liquids compatible with 1 7-4 PH stainless steel . 
Accuracy: All pressure ranges have ± 1 % full scale accuracy except the 
lowest selectable range of each unit is ±2% full scale. 
Stability: ±0.5% per year. 
Temperature Limits: Compensated Temperature Range: 32 to 1 30"F 
(O to 54"C); Operating Temperature Range: -4 to 1 85.F (-20 to 85"C). 
Pressure Limits: Max working pressure: WWDP-1 : 50 PSI; WWDP-2: 
1 00 PSI; WWDP-3: 250 PSI: Proof Pressure: 2 .2X of full scale: Burst 
Pressure: 40X of full scale. 
Thermal Effect: 2% FS/l 00T (50.C) includes zero and span . 
Power Requirements: 1 2  to 30 VDC/1 8 to 28 VAC (Reverse Excitation 
Protected). NOTE: 4-20 mA output cannot be powered with AC voltage. 
Output Signal:  Selectable 0-5, 0-1 0 and 1 -5 VDC; 4 to 20 mA. 
Zero & Span: Digital "re" zero button (should be used when changing 
ranges). Span can be adjusted by changing between field selectable ranges. 
Response Time: 1 to 5 sec (selectable). 
Loop Resistance: 1 000 ohms. 
Current Consumption: VDC power: 0-5, 1 -5 VDC output 4 mA (typ): 0-
1 0  VDC output 5 mA (typ): 4-20 mA output 20 mA max. Current 
Consumption will equal the transmitter output in current mode. VAC 
power: 0-5 .  1 -5, 0-1  o voe output 40 mA (typ). 
Electrical Connections: 1 /2" Conduit. 
Process Connections: 1 /8" Female NPT Internal . 
Enclosure Rating: Designed to meet N EMA 4 (IP66). 
Mounting Orientation: Vertical: Mount the pressure ports down (keeps 
debris from building up inside the pressure port) . 
Size: 4 x 6 x 2 in (1 02 x 1 52 x 51 mm) . 
Weight: 1 .5 lb (680.4 gm). 
Agency Approvals: C E .  

High 
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Pressure Sensor 
- Figure , 

Low 

Low 
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Valve A =  High Side Valve 
Value B = Low Side Valve 
Valve C = Shunt Valve 
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ELECTRICAL TERMI NATION 
Wiring: 2-Wire - 4 to 20 mA (Current Output) and Remote Zero 
The Series WWDP when configured as a current output transducer is a 
true 2-wire, 4 -20 mA current output device and delivers rated current into 
any external load of 0 - 1 000 ohms. 

When configured as a 4 -20 mA current output device, the current now is 
in one direction only. PLEASE OBSERVE POLARITY, 

We suggest that an electrical cable shield be connected to tl1e system 's 
loop circuit ground to improve electrical noise rejection. 

Min .  Supply Voltage: 
Max. Supply Voltage: 

1 2  + .02 x (Resistance of receiver plus line) 
30 + .004 x '(Resistance of receiver plus line) 

Note: The Zero terminals, connected to digital output. provide contact closure 
relay for automatic reset to zero pressure by the monitoring system. CAUTION: 
ZERO input is for dry contact, do not apply voltage to ZERO Terminals, 

A B C D A B C D 

OUTPUT 
A B C D 

ol-20 0-5 0-10 1-5' 

Figure 2 

BAR iilil PSI 
A._RfV [!Ii] I/ORM 
SLOl'lf!I!) fl.ST 
Bl·OlR (E!] Ur/I-DIR 
SWAP [!]!) NOnM 

Wiring: 3-Wire, O to 5, O to 1 0, 1 -5  VDC and Remote Zero 
The Series WWDP when configured for voltage output is a 3-wire circuit 
device with three terminals available for wiring. Tl1e -Excitation and -Output 
are commoned on the circuit. 

- , .• . Caution: Do Not Connect "+" exc to "+" out, 
. ' . . 

The Series WWDP can operate from 7 2-30 VDC (7 8-28 VAC) nominal 
output power supply 

NOTE: The ZERO terminals, connected to digital output provide a contact 
closure relay for automatic reset to zero pressure by the monitoring 
system .  CAUTION: Z ERO input is for dry contact, do not apply 
voltage to ZERO Terminals. 

A B C D A B C D BAR tiII)PSI I■ I [!] I■ I AREVl!Ii]I/DRM 

A B C D I A I B I c I D I SLDW[!I!lFAST 
Bl·DIRl!l!]Ul/l·DIR 

\W/DP-1 50 25 10 5 I 4-20 I o-5 I 0-10 I 1-5 I S\'IAPl!l!lllORM 'fl�P-: 100 50 20 10 
/'NOP- 250 125 50 25 

� OJTcxi\l 
6) 6) 6) � II 

-
DC/AC f±--
Power Supp� . 
Controller • 

Voltage 
+ -

0-
Relay 'o- Figure 3 

Installation of the Series WWDP is now complete. 

Important: Prior to putting the unit into service, press the "Zero" 
button, then use the "Range Selection Switch" to select a range. 
After selecting a range, press the "Zero" button again. For 
instructions regarding operation of the Series WWDP, please refer 
to the following, Operation. 

OPERATION 

Range Selection Switch Auto Zero Button Electrical Output Configuration 

\.. 
A B C D 
I■ I 

A B 
VNIDP-1 50 ·25 

WWDP·2 100 50 

Vl'IIDP-3 250 125 

� 

ZERO 

� 
C D 
10 5 
20 10 
50 25 

A B C D 
,■ I BAR tiiiJ PSI 

A.REV III!) NORM 
r-:---r-::-,-:-"""T� SLOW III!) FAST 
t-

A
,--:c:,--t-:-�,-,-,--t-,-D 

:1 Bl-DIR [mJ UNI-DIR 
4-20 0-5 0-10 1-5 SWAP !mJ NORM 

4·20 M4 REMOTE ZERO 

Electrical Connections 

Figure 4 

Range Selection Switch: The unit is set to the highest range when 
calibrated . To select the otl1er ranges, sl ide the switch to the right. 
Important: Push "zero" button after installing the Series WWDP, 
and after changing range. 
Auto Zero Button: Press and hold the "ZERO" push-button for 2 seconds 
to automatically reset zero or provide contact closure on "Remote Zero", 
see Figure 2 and Figure 3 .  
Electrical Output: The unit i s  set to 4 -20 mA To select another output, 
move the slide switch to the right. 
Electrical Connections: Electrical termination for power supply, 3-wire voltage 
output and 2-wire true 4-20 mA current output. and remote zero wiring. 
A.Rev/NORM: A.REV: Analog Reverse: When in reverse mode, the output 
increases when the differential pressure decreases and decreases as pressure 
increases. NORM: When in Normal mode, output increases as pressure 
increases and decreases as pressure decreases. 
SLOW/FAST: When Slow mode is selected, 5-second averaging is provided 
for surge damping . 
Bl-DIR/UNI-DIR: Select UNI-Directional or Bl-Directional mode. Unidirectional 
mode measures from O to full scale differential pressure. Bidirectional mode 
measures pressure from minus 7 /2 of full scale to plus 1 /2 of full scale differential 
pressure. Output will read 7 /2 full scale when differential pressure is zero. 
SWAP/NORM: Jumper selectable Port Swap feature eliminates costly 
replumbing when incorrectly installed or replaced. Go from NORMAL to SWAP 
and the jumper makes the "HI" Port "LO" and the "LO" Port "HI" .  

RETURNING PRODUCTS FOR REPAIR 
Please contact Dwyer Instruments, Inc. before returning unit for repair to review 
information relative to your application. Many times only minor field adjustments 
may be necessary. When returning a product to Dwyer Instruments, Inc. , the 
material should be carefully packaged and shipped. 

Upon final installation of the Series WWDP Differential Pressure Transducer, 
no routine maintenance is required. A periodic check of system calibration 
is recommended. The Series WWDP is not field serviceable and should be 
returned if repair is needed (field repair should not be attempted and may 
void warranty) . Be sure lo include a brief description of the problem plus 
any relevant application notes. Contact customer service to receive a 
return goods authorization number before sl1ipping. 

Note: Please remove any pressure fittings and plumbing that you have installed 
and enclose any required mating electrical connectors and wiring diagrams. 

©Copyright 2007 Dwyer I nstruments, I nc. Printed in U.S.A. 9/07 FR# R1 -443565-00 Rev. 1 

DWYER I N STRU M E NTS, I N C .  I Phone: 21 9/879-8000 
P.O.  BOX 373 • MICHIGAN CITY, INDIANA 46361 ,  U .S.A. Fax: 21 9/872-9057 
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A 
We wish to save you time and money! 
We can assure you that the thorough reading of this manual will guara ntee 
correct installation and safe use of the product described. 

IMPORTANT WARNINGS 
CAREL bases the development of its products on decades of experience in HVAC, on the continuous investments in technological 
innovations to products, procedures and strict qual ity processes with in-circuit and functional testing on 1 000/o of its products, and on 
the most innovative production technology available on the market. CAREL and its subsidiaries nonetheless cannot guarantee that all 
the aspects of the product and the software included with the product respond to the requirements of the final application, despite 
the product being developed according to start-of-the-art techniques. 
The customer (manufacturer, developer or installer of the final equipment) accepts all liability and risk relating to the configuration of 
the product in order to reach the expected results in relation to the specific final installation and/or equipment. 
CAREL may, based on specific agreements, acts as a consultant for the positive commissioning of the final unit/application, however 
in no case does it accept liabil ity for the correct operation of the final equipment/system. 
The CAREL product is a state-of-the-art product, whose operation is specified in the technical documentation supplied with the 
product or can be downloaded, even prior to purchase, from the website wv,wcarel.com. 
Each CAREL product, in relation to its advanced level of technology, requires setup/configuration/programming/commissioning to be 
able to operate in the best possible way for the specific application. The failure to complete such operations, which are 
required/indicated in the user manual, may cause the final product to malfunction; CAREL accepts no liability in such cases. 
Only qualified personnel may install or carry out technical service on the product. 
The customer must only use the product in the manner described in the documentation relating to the product. 

In addition to observing any further warnings described in this manual, the following warnings must be heeded for all CAREL 
products: 
• Prevent the electronic circuits from getting wet. Rain, humidity and all types of liquids or condensate contain corrosive minerals 

that may damage the electronic circuits. In any case, the product should be used or stored in environments that comply with the 
·temperature and humidity limits specified in the manual. 

• Do not install the device in particularly hot environments. Too high temperatures may reduce the life of electronic devices, 
damage them and deform or melt the plastic parts. In any case, the product should be used or stored in environments that 
comply with the temperature and humidity l imits specified in the manual. 

• Do not attempt to open the device in any way other than described in the manual. 
• · Do not drop, hit or shake the device, as the internal circuits and mechanisms may be irreparably damaged. 
• Do not use corrosive chemicals, solvents or aggressive detergents to clean the device. 
• Do not use the product for applications other than those specified in the technical manual. 

All of the above suggestions likewise apply to the controllers, serial boards, programming keys or any other accessory in the CAREL 
product portfolio. 

CAREL adopts a policy of continual development. Consequently, CAREL reserves the right to make changes and improvements to any 
product described in this document without prior warning. 

The technical specifications shown in the manual may be changed without prior warning. 

The liability of CAREL in relation to its products is specified in the CAREL general contract conditions, available on the website 
www.carel.com and/or by specific agreements with customers; specifically, to the extent where allowed by applicable legislation, in no 
case will CAREL, its employees or subsidiaries be liable for any lost earnings or sales, losses of data and information, costs of 
replacement goods or services, damage to things or people, downtime or any direct, indirect, incidental, actual, punitive, exemplary, 
special or consequential damage of any kind whatsoever, whether contractual, extra-contractual or due to negligence, or any other 
liabil ities deriving from the installation, use or impossibil ity to use the product, even if CAREL or its subsidiaries are warned of the 
possibility of such damage. 

Disposing of the parts of the controller: 

INFORMATION FOR USERS ON THE CORRECT HANDLING OF WASTE ELECTRICAL AND 
ELECTRONIC EQUIPMENT (WEEE) 

In reference to European Union directive 2002/96/EC issued on 27 January 2003 and the related national 
legislation, please note that: 
1 .  WEEE cannot b e  disposed o f  as municipal waste and such waste must be collected and disposed of 

separately; 
2. The public or private waste collection systems defined by local legislation must be used. In addition, 

the equipment can be returned to the distributor at the end of its working life when buying new 
equipment; 

3. The equipment may contain hazardous substances: the improper use or incorrect disposal of such 
may have negative effects on human health and on the environment; 

4. The symbol (crossed-out wheeled bin) shown on the product or on the packaging and on the 
instruction sheet indicates that the equipment has been introduced onto the market aher 13 August 
2005 and that it must be disposed of separately; 

5. In the event of illegal disposal of electrical and electronic waste, the penalties are specified by local 
waste disposal legislation. 
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pCO Sistema 

pCO sistema: the CAREL range of programmable controllers. 
This consists of programmable controllers, user interfaces, gateways and communication and remote management interfaces to offer the HVAGR market a control 
system that is powerful, flexible and easy to interface with the more commonly-used building management systems. pCO sistema is very reliable and can be easily 
customised to differentiate the controller on the manufacturer's own air-conditioning or refrigeration unit. 

All versions of these controllers use a 1 6-bit microprocessor and up to 4 Mbytes of memory to ensure high performance in terms of speed and memory space. The 
pCO sistema controllers also come in different sizes according to the number of inputs and outputs so as to always offer the best cost/performance ratio. Given the 
increasing demand for integration, the pCO sistema family can communicate using some of the most commonly-used communication serial standards, and with the 
addition of optional boards can be integrated into the most widely available BMS systems. 
The pCO' family features the possibility to connect ratiometric sensors, the integration of a Built-In terminal, an upgraded programming key and a serial port for 
connection to the controlled field devices (valves, 1/0 expansions, electronic valve drivers . . .  ). All these features ensure our controllers a level of excellence in 
responding to the needs of the HVAGR market. 

1 .  1 Programmabil ity 
The CAREL pCO sistema controllers can be programmed using the Easy Tools development system, with the following advantages: 
• transfer of the software to different types of CAREL hardware. The applications developed for the pCO can simply and quickly transferred from one hardware 

platform to another (and vice�versa), simply adapting only the inputs and the outputs; 
• rapid development, at competitive costs, of custom programs; 
• reliabi lity guaranteed by the use of standard routines, tested in the field. 
The use of Easy Tools, moreover, ensures the customer the maximum level of privacy and self-management when developing new programs on their own. The 
possibility to use the same hardware for different applications allows standardisation, with the clear advantages of being able to feature in-circuit and functional testing 
and burn-in procedures on all of the products and consequently reach a high level of reliabi lity, both overall and in terms of the individual electronic components. 
EasyTools: exclusive CAREL development software, easy to use, for the programming, simulation, supervision and definition of plAN networks using CAREL terminals 
and pCO programmable controllers. 

1 . 1 . 1 Applications 
The programmability of the pCO sistema controllers ensures the absolute flexibility of the applications. 
The same standard hardware can be used to control: 
• chillers and heat pumps; 
• roof-top units; 
• air-conditioners; 
• smal l / medium air handling units (upon request); 
• showcases (upon request and to specifications); 
• cold rooms (upon request and to specifications); 
• seasoning rooms; 
• compressor packs; 
• universal circuit-closing switches. 
Other types of programs can be developed to specific customer requirements. 

1 . 1 .2 Hardware architecture 
The structure of the pCO sistema controllers features: 
• the pCO controller, fitted with a 1 6-bit microprocessor for running the control program, and the set of terminals required for connection to the controlled 

devices (for example: valves, compressors, fans). The program and the parameters are saved permanently in the flash memory, preventing data loss in the event 
of power failure (without requiring a backup battery). 
The pCO can also be connected to plAN networks made up of a maximum of 32 pCO controllers and terminals. Each board can exchange information without 
the need for additional hardware (any variable, digital or analogue, according to the application software) at high transmission speeds. The connection to the 
supervisor/telemaintenance serial line, based on the RS485 standard, is made using the optional serial boards (PCOS004850) and the CAREL communication 
protocol. 

• The terminal, also managed by microprocessor, fitted with display, keypad and LEDs to allow the programming of the control parameters (set point, differential 
band, alarm thresholds) and basic functions by the user (ON/OFF, display of the controlled values, optional printing). 
The terminal does not have to be connected to the pCO for normal operation, but can be used for the initial programming of the fundamental parameters. 

The power of the application software means that the user terminal al lows: 
• the initial programming of the unit, with password-protected access; 
• the possibility to modify, at any time, the fundamental operating parameters, optionally protected by password; 
• the display and audible signalling (by buzzer) of any alarms; 
• the display of the active functions, using the LEDs; 
• the display of all the values measured. 
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2. 1  pC03 controller 
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Fig. 2.a 

additional power supply for the terminal and 0 to 5 V ratiometric probes; 
universal analogue inputs: NTC, O to l V, 0 to 5 V ratiometric, O to 1 0  V, 0 to 20 mA, 4 to 20 mA; 
passive analogue inputs: NTC, PTl 000, ON/OFF; 
O to l 0 V analogue outputs; 
24 VacjVdc digital inputs; 
230 Vac or 24 VacjVdc digital inputs; 
connector for the display panel (external panel with direct signals); 
connector for all standard pCO series terminals and for downloading the application program; 
relay digital outputs; 
connector for connection to the 1/0 expansion board; 
pLAN network connector; 
cover for inserting the supervisor and telemaintenance option; 
cover for inserting the field card option; 
Built-In terminal (LCD, buttons and LEDs). 
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pCO Sistema 
2. 1 . l Meaning of the pCO' inputs/outputs 

Connector Signal Description 
J i - I  G +24 Vdc or 24 Vac power supply 

) 
J i -2 GO power supply reference 
J2-I B l  universal analogue input 1 (NTC, O to I V, 0 to 1 0 V, o to 20  mA, 4 to 20  mA) 
J2-2 82 u niversal analogue input 2 (NTC, 0 to I V, 0 to 1 0 V, o to 20 mA, 4 to 20 mA) 
J2-3 83 universal analogue input 3 (NTC, O to 1 V, O to I O  V, O to 20 mA, 4 to 20 mA) 
J2-4 GND common for analogue inputs 
J2-5 +VDC 2 1  Vdc power supply for active probes (maximum current 200 mA) 
J3-l 84 passive analogue input 4 (NTC, PTl O00, ON/OFF) 
J3-2 BC4 common for analogue input 4 
J3-3 85 passive analogue input 5 (NTC, PTl ODO, ON/OFF) 
J3-4 BCS common for analogue input 5 
J4-l VG power to optically-isolated analogue output, 24 VacfVdc 
J4-2 VG0 power to optically-isolated analogue output, O Vac/Vdc 
J4-3 Yl analogue output no. 1, O to 1 0 V 
J4-4 Y2 analogue output no. 2, O to 1 0 V 
J4-5 Y3 analogue output no. 3, o to 1 o V 
J4-6 Y4 analogue output no. 4, o to 1 0  V 
JS-I ID l  digital input no .  1 ,  24 Vac/Vdc 
JS-2 ID2 digital input no. 2, 24 Vac/Vdc 
JS-3 ID3 digital input no. 3, 24 VacfVdc 
JS-4 ID4 digital input no. 4, 24 VarjVdc 
JS-5 IDS digital input no. 5, 24 VarjVdc 
JS-6 ID6 digital input no. 6, 24 Vac/Vdc 
JS-7 ID7 digital input no. 7, 24 Vac/Vdc 
JS-8 IDB digital input no. 8, 24 VacfVdc 
JS-9 IDCl common for digital inputs from 1 to 8 (negative pole for DC power supply) 
J6-l 86 universal analogue input 6 (NTC, 0 to 1 V, O to 1 O V, o to 20 mA, 4 to 20 mA) 
J6-2 87 universal analogue input 7 (NTC, o to 1 V, O to 1 o V, o to 20 mA, 4 to 20 mA) 
J6-3 88 universal analogue input 8 (NTC, O to 1 V, O to 1 0 V, O to 20 mA, 4 to 20 mA) 
J6-4 GND common for analogue inputs 
J7-l ID9 digital input no. 9, 24 Vac/Vdc 
J7-2 ID lO  digital input no. 1 0, 24  Vac/Vdc 
J7-3 IDl l digital input no. 1 1 , 24 Vac/Vdc 
J7-4 ID 12  digital input no. 1 2, 24  Vac/Vdc 
J7-5 IDC9 common for digital inputs from 9 to 1 2  (negative pole for DC power supply) 
JB-1 ID 13H digital input 1 3, 230 Vac 
JB-2 ID 13  digital input 13 ,  24  Vac/Vdc 
JB-3 IDCl 3 common for digital inputs 1 3  and 1 4  (negative pole for DC power supply) 
JB-4 ID 14  digital input 1 4, 24  Vac/Vdc 
JB-5 ID 14H digital input 1 4, 230 Vac 
Jg 8-pin telephone connector for connection to a display panel 
J lO  6-pin telephone connector for connection to the standard user terminal 
J i l -1 RX-/TX- RX-/TX- connector for RS485 connection to the pLAN network 
Jl 1 -2 RX+/lX+ RX+(TX+ connector for RS485 connection to the pLAN network 
J i  1 -3 GND GND connector for RS485 connection to the plAN network 
J l 2- I  Cl common for relays: 1 ,  2, 3 
J i 2-2 NOl normally open contact, relay no. 1 
J i 2-3 N02 normally open contact, relay no. 2 
J i 2-4 NO3 normally open contact, relay no. 3 
J i 2-5 Cl common for relays: 1 ,  2, 3 
J l 3- I  C4 common for relays: 4, 5, 6 
J l 3-2 NO4 normally open contact, relay no. 4 
J l 3-3 NOS normally open contact, relay no. 5 
J i 3-4 NO6 normally open contact, relay no. 6 
J l 3-5 C4 common for relays: 4, 5, 6 
J l4- I  C7 common for relay no. 7 
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pCO Sistema 
Connector Signal Description 
J l 4-2 NO7 normally open contact, relay no. 7 
J l 4-3 C7 common for relay no. 7 
J l 5- l  NOB normally open contact, relay no. 8 
J l 5-2 CB common for relay no. 8 
J l 5-3 NCB normally closed contact, relay no. 8 
J l 6- l  (9 common for relays: 9, 1 o, 1 1  
J l 6-2 NO9 normally open contact, relay no. 9 
J l 6-3 NOlO  normally open contact, relay no. 1 0 
J l 6-4 NO l l  normally open contact, relay no. 1 1  
J l 6-5 (9 . . . common for relays: 9, 1 0, 1 1  
J l 7- l  NO 12  normally open contact, relay no. 1 2  
J l 7-2 C l 2  common for relay no. 1 2  
J l 7-3 NC12 normally closed contact, relay no .  12  
J l B- l  NO 13  normally open contact, relay no. 1 3  
J l B-2 C l 3  common for relay no. 1 3  
J l B-3 NC13 normally closed contact, relay no. 13  
J l 9- l  I D 1 5H digital input 1 5, 230 Vac 
J l 9-2 ID 1 5  digital input 1 5, 24 Vac(Vdc 
J l 9-3 IDC 1 5  common for digital inputs 1 5  and 1 6  (negative pole for DC  power supply) 
J l 9-4 ID 1 6  digital input 1 6, 24 Vac(Vdc 
J l 9-5 ID 1 6H digital input 1 6, 230 Vac 
J20-l Y5 analogue output no. 5 to O to l 0 V 
J20-2 Y6 analogue output no. 6 to o to 1 o V 
J20·3 89 passive analogue input 9 (NTC, PTl 000, ON/OFF) 
J20-4 8C9 common for analogue input 9 
J20-5 8 1 0  passive analogue input 1 0 (NTC, PTl 000, ON/OFF) 
J20-6 8(1 0 common for analogue input 1 0 
J20-7 ID 1 7  digital input no. 1 7, 24 Vac(Vdc 
J20-8 ID l B  digital input no. 1 8, 24  Vac(Vdc ) J20-9 IDC1 7 common for digital inputs 1 7  and 1 8  (negative pole for DC power supply) 
J2 1 - l  NO14  normally open contact, relay no. 1 4  
J 2 1 -2 ( 1 4  common for relay no. 1 4  
J 2 1 -3 NC 14  normally closed contact, relay no. 1 4  
J2 1 -4 NO 15  normally open contact, relay no. 1 5  
J2 1 -5 C l 5  common for relay no. 1 5  
J2 l -6 NC l5  normally closed contact, relay no. 1 5  
J22-l C l 6  common for relays: 1 6, 1 7, 1 8  
J22-2 NO 1 6  normally open contact no. 1 6  
J22-3 NO l 7  normally open contact no. 1 7  
J22-4 NO l B  normally open contact no. 1 8  
J22-5 ( 1 6  common for relays: 1 6, 1 7, 1 8  
J23-l E- E- terminal for RS485 connection to the 1/0 expansion modules 
J23-2 E+ E+ terminal for RS485 connection to the 1/0 expansion modules 
J23-3 GND GND terminal for RS485 connection to the 1/0 expansion modules 
J24-l +V term additional power supply terminal for Aria 
J24-2 GND power supply common 
J24-3 +5 Vref power supply for 0/5 V ratiometric probes 
Note: 119, 120, 12 1, 122 and 123 correspond to the "LARGE" model 
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2.2 pC03 technical specifications 

• pCO' analogue inputs 
Analogue conversion 10-bit A/D converter embedded in CPU 
Maximum number SMALL I MEDIUM and EXTRALARGE NO I LARGE and EXTRALARGE NC 

5 I 8 I 1 0  
Type Universal: 6 (inputs B 1, B2, B3, B6, B7, BB) 

-CAREL NTC (-50T90°C; R/T 1 OkQ±10/o at 25°C) or HT NTC (0Tl 50°C) 
-Voltage: o to 1 Vdc, o to 5 Vdc ratiometric or O to 1 0 Vdc 
-Current: 0 to 20 mA or 4 to 20 mA. Input resistance: 1 000 
Can be selected via software. 
Passive: 4 (inputs B4, BS, B9, B l 0) 
-CAREL NTC (-50T90°C; R/T 1 OkQ ±10/o at 25°C) or HT NTC (0Tl 50°C) 
-PTl ooo (-1 00T200°C; R/T 1 kn at 0°C) or digital input from voltage-free contact 
Can be selected via software. 

Minimum normally-open voltage-free digital input Normally open (open-closed-open) I 250 ms 
detection time Normally closed ( closed-open-closed) I 250 ms 
NTC input precision ± o.s·c 
PTl 000 input precision ± 1 °c 
0-1 V input precision ± 3  mV 
0-1 0V input precision ± 30 mV 
0-5V input precision ± 1 5  mV 
0-20 mA input precision ± 0.06 mA 
Warning: for the power supply of any active probes, the 2 1  Vdc available at the +Vdc terminal (J2) can be used. The maximum current is 1 50 mA, protected against 
short-circuits. To supply the 0/SV ratiometric probes, use the 5V available at the +5Vref (terminal J24). The maximum current is 60 mA. 

• pCO' digital inputs 
Type optically-isolated 
Maximum number no. optically-isolated inputs at 24 Vac no. optically-isolated inputs at 24 Total 

50/60 Hz or 24Vdc VacjVdc or 230 Vac 50/60 Hz 

SMALL 8 None 8 
MEDIUM/EXTRALARGE 12  2 1 4  
LARGE 14  2+2 1 8  

Minimum digital input pulse detection time Normally open ( open-closed-open) 200 ms 
Normally dosed ( closed-open-closed) 400 ms 

Power supply to the inputs External 230 Vac or 24 Vac (50/60 Hz) +10/-1 50/o 
24Vdc + 10/-200/o 

Classification of the measurement circuits Category 1 24 VacjVdc 
(IEC EN 6 10 10- 1 )  Category 3 230 Vac 
Warnings: 
• the two 230 Vac or 24 VacjVdc inputs at terminals JS (1D 13 ,  ID14) or J 1 9  ( ID15, ID 16) have the same common pole and consequently both must be set to the 

same voltage (230 Vac or 24 VacjVdc). There is primary insulation between the two inputs; 
• for DC voltage inputs (24Vdc) connect the negative pole to the common terminal. 

· • pCO' analogue outputs 

Type 
Maximum number 

Power supply 
Precision 

Resolution 
Settling time 

Maximum load 
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optically-isolated 
4 outputs (Y1 -Y4), o to 1 o Vdc 
6 outputs (Y1 -Y6), O to 1 0 Vdc 
external 
outputs Yl -Y4 
outputs Y5-Y6 
8 bit 
outputs Yl -Y4 
outputs Y5-Y6 
1 kn (l 0mA) 

1 1  

SMALL, MEDIUM and EXTRALARGE 
LARGE 
24 VacjVdc 
± 2% of full scale 
-2/+5% of full scale 

25 -
2s or 1 5s can be selected via software 



pCO Sistema 
• pCO' digital outputs 

The relay outputs have different features depending on the model of pCO'. 
The outputs can be divided into groups. There is double insulation between the groups (cells in the table) and consequently these may have 

Insulation distance different voltages. There is also double insulation between each terminal of the digital outputs and the rest of the controller. The relays 
belonging to the same group (individual cells in the table) have basic insulation and therefore must have the same power supply (24 Vac or 
230 Vac). 
Version Reference of the relays with the same in·sulation 

Group l Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
SMALL l to 7 8 
Type of relay Type A Type A 
MEDIUM l to 7 8 9 to 1 3  

Makeup of the Type of relay Type A Type A Type A 
groups LARGE l to 7 8 9 to 1 3  1 4  to 1 8  

Type of relay Type A Type A Type A Type A 
EXTRALARGE NO l to 7 8 9 to 1 3  1 4  to 1 6  1 7  to 20 21 to 24 25 to 29 
Type of relay Type A Type A Type A Type B Type B Type B Type B 
EXTRALARGE NC l to 7 8 9 to 1 3  1 4  to 1 6  1 7  to 20 21 to 24 25 to 27 
Type of relay Type A Type A Type A Type C Type C Type C Type C 

Number of l :  SMALL (output 8); 3:MEDIUM and EXTRALARGE NO/NC (outputs 8. 12 and 1 3); 
changeover contacts 5: LARGE (outputs 8, 1 2, 1 3, 1 4  and 1 5) 

Relay ratings SPDT, 2000 VA, 250 Vac, 8 A resistive 

Relay type A UL873 2.5 A resistive, 2 A FLA, 1 2  A LRA, 250 Vac, GOO pilot duty (30,000 
pCO'approval cycles) 

EN 60730-1 2 A resistive, 2 A inductive, COS(fl=0.6, 2(2)A ( 1 00,000 cycles) 

Switchable power Relay ratings SPDT, 1 250 VA, 250 Vac, 5 A resistive 
Relay type B UL873 l A resistive, l A FLA, 6 A LRA, 250 Vac, D300 pilot duty (30,000 cycles) pCO'approval EN 60730-1 l A resistive, l A inductive, COS(fl=0.6, l (1 )A ( 1 00,000 cycles) 

Relay ratings SPDT, 1 250 VA, 250 Vac, 5 A resistive 
Relay type C pCO'approval UL873 l A resistive, l A FLA, 6 A LRA, 250 Vac, D300 pilot duty (30,000 cycles) 

EN 60730-1 l A resistive, l A inductive, COS(fl=0.6, l (1 )A ( 1 00,000 cycles) 
Maximum number l: SMALL (output 7); 2:MEDIUM and EXTRALARGE NO/NC (outputs 7 and 1 2); 3: LARGE (outputs 7, 12 and 14) 

of SSR outputs Electrical specifications: working voltage 24 Vac/Vdc, maximum switchable output l 0 Watts 
Warnings: 
• The groups that the digital outputs are divided into have two common pole terminals to simplify wiring; 
• make sure that the current running through the common terminals does not exceed the rated current of an individual terminal, that is, 8 A. 
• pCO' mechanical specifications 
Mechanical dimensions 
SMALL 
MEDIUM, LARGE, EXTRALARGE 
Plastic container 
Assembly 
Material 
Flame retardancy 
Ball pressure test 
Resistance to creeping current 
Colour 
• pCO' other features 
Operating conditions 
Storage conditions 
Index of protection 
Environmental pollution 
Class according to protection against electric shock 
PTI of the insulating materials 
Period of stress across the insulating parts 
Type of action 
Type of disconnection or microswitching 
Category of resistance to heat and fire 
Immunity against voltage surges 
Ageing characteristics (operating hours) 
No. of automatic operating cycles 
Software class and structure 
Category of immunity to voltage surges (!EC EN 6 1 000-4-5) 
Clock Error at 25 °c 

13 DIN modules 
1 8  DIN modules 

1 1  o x  227.5 x 60mm 
1 1  O x  3 1 5  x 60mm 

Fitted on DIN rail as per DIN 43880 and !EC EN 50022 
Technopolymer 
VO (UL94) and 960°C (IEC 695) 
1 25°c 
;::: 25o v 
Grey RAL7035 

-25T70°C, 900/o RH non-condensing 
-40T70°C, 900/o RH non-conaensing 
IP20, IP40 on the front panel only 
2 
to be integrated into Class l and/or 2 appliances 
250 V 
long 
l C  
microswitching, for all relay outputs 
Category D 
Category l 
80,000 
1 00,000 (EN 60730-1 ); 30,000 (UL 873) 
Class A 
Category 3 

±5.3 min/year 
Error in the temperature range -I 0T60 °C ±27 min/year 
Ageing < ± 5ppm (±2.7min/year) \ 
Battery duration typically 6 months (maximum 8 months) 
Recharge time typically 5 hours (<8 hours maximum) 
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• pCO' electrical specifications 

Power supply 24 Vac + 1 0/- 1 50/o 50/60 Hz and 28 to 36Vdc +1 0/-200/o 
Maximum current with terminal connected 40 VA (Vac) / 1 5  W (Vdc) 
Type of insulation of the power supply from the rest of the controller 
Terminal block with male/female plug-in connectors (250 Vac max, 8 A max) 
Cable cross-section min 0.5 mm' - max 2.5 mm' 
CPU H852320, 1 6  bit, 24 MHz 
Program memoiy (F\J\SH MEMORY) 2+2 Mbyte (Dual Bank) 16  bit 
Data memoiy (RAM) 5 12  Kbyte, 16 bit 
T memoiy, buffer (EEPROM) 13 Kbyte 
P memory, parameters (EEPROM) 32 Kbyte, not available to the pLAN network 
Working cycle duration (application of average complexity) 
Clock with battery 

pCO' dimensions (in mm) 

• MEDIUM, LARGE, EXTRALARGE N.O. and N.C.: 1 8  DIN modules 

• SMALL: 13 DIN modules 

Fig. 2.c 

Product certification: 

Fig. 2.b 

60 _.j 

0.2 s 
standard 

J 
j 

60 --l 

• \EC EN 501 55 ?tandard: "Railway applications • Electronic equipment used on rolling stock"; 
• UL 873 and C22.2 No. 24-93: "Temperature-Indicating and -Regulating Equipment''; 

J 
45 1 10 

pCO Sistema 

• EC regulations 37/2005 of 1 2  January 2005; in particular, if the electronic controller is fitted with standard Carel NTC probes, it is compliant with standard 
EN 1 3485 on "Thermometers for measuring the air temperature in applications on units for the conservation and sale of refrigerated, frozen and deep-frozen 
food and ice cream". 
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2.3 pCO 1 control ler 

Ke : 
1 .  power supply connector [G (+), GO (-)] 
2. 250 Vac, 2 A slow-blow fuse (T2 A) 
3. universal analogue inputs: NTC, 0/ 1 V, 0/5 V, 0/20 mA, 4/20 mA 
4. passive analogue inputs: NTC and ON/OFF 
5. passive analogue inputs: NTC 
6. yellow power LED and 3 status LEDs (see paragraph 6.3) 
7. O to 1 0  V analogue outputs and PWM outputs 
8. 24 VacjVdc digital inputs 
9. 230 Vac or 24 Vac/Vdc digital inputs 
1 0. connector with Vref for power supply to 5V ratiometric probe and V term for power supply to Aria terminal 
1 1 .  connector for all standard pCO* series terminals and for downloading the application program 
1 2. pLAN network connector 
1 3. programming key connector 
1 4. relay digital outputs 
1 5. port for selecting the type of analogue inputs 
1 6 .  cover for inserting the optional supervisor and telemaintenance board 
1 7. cover for inserting the clock board 

2.3.1 Meaning of the pCO' inputs/outputs 
Connector Signal Description 
J l - 1  G +24 Vdc or 24 Vac power supply 
J l -2 GO power supply reference 
J2-l B l  universal analogue input 1 (NTC, 0/1 V ,  0/5 V ,  0/20 mA, 4/20 mA) 
J2-2 B2 universal analogue input 2 (NTC, 0/ l V, 0/5 V, 0/20 mA, 4/20 mA) 
J2-3 B3 universal analogue input 3 (NTC, 0/ l V, 0/5 V, 0/20 mA, 4/20 mA) 
J2-4 B4 universal analogue input 4 (NTC, 0/ lV, 0/5 V, 0/20 mA, 4/20 mA) 
J2-5 +VDC 24 Vdc power supply for active probes (maximum current 1 OD mA) 
J3-l B5 passive analogue input 5 (NTC, ON/OFF) 
J3-2 GND common for analogue input 5 
J3-3 B6 passive analogue input 6 (NTC, ON/OFF) 
J3-4 GND common for analogue input 6 
J4-l VG power to optically-isolated analogue output, 24 VacjVdc 
J4-2 VG0 power to optically-isolated analogue output, 0 VacjVdc 
J4-3 Yl  analogue output no .  1 ,  0/1 o V 
J4-4 Y2 analogue output no. 2, 0/1 o V 
J4-5 Y3 analogue output no. 3, PWM (for phase cutting speed controllers) 
J4-6 Y4 analogue output no. 4, PWM (for phase cutting speed controllers) 
J5-l 1D 1  digital input no. 1 ,  24 VacjVdc 
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pCO Sistemo 
Connector Signal Descrietion 
JS-2 ID2 digital input no. 2, 24 Var/Vdc 
JS-3 ID3 digital input no. 3, 24 Var/Vdc 
JS-4 ID4 digital input no. 4, 24 VarjVdc 
JS-5 IDS digital input no. 5, 24 Vaf./Vdc 
JS-6 ID6 digital input no. 6, 24 VarjVdc 
JS-7 ID7 digital input no. 7, 24 VarjVdc 
JS-8 IDB digital input no. 8, 24 VarjVdc 
JS-9 IDCl common for digital inputs from 1 to 8 (negative pole for DC power supply) 
J6-l B7 passive analogue input 7 (NTC) 
J6-2 GND common for analogue input 7 
J6-3 B8 passive analogue input 8 (NTC) 
J6-4 GND common for analogue input 8 
J7-l ID9 digital input no. 9, 24 VarjVdc 
J7-2 ID l0  digital ineut no. 1 0, 24  VarjVdc 
J7-3 IDl l digital input no. 1 1 ,  24 Var/Vdc 
J7-4 ID 12  digital input no .  1 2, 24 Var/Vdc 
J7-5 IDC9 common for digital inputs from 9 to 12 (negative pole for DC power supply) 
J8-l ID13H digital ineut 1 3, 230 Vac 
J8-2 ID 13  digital input 13 ,  24 VarjVdc 
J8-3 IDC13 common for digital inputs 1 3  and 14  (negative pole for DC power supply) 
J8-4 ID14 digital input 14, 24 VarjVdc 
J8-5 ID14H digital input 1 4, 230 Vac 
J9-l + 5 V ref power supely for 0/5 V ratiometric probes 
J9-2 GND power supply common 
J93 + Vterm additional power supply terminal for Aria 
J l 0  6-pin telephone connector for connection to the standard user terminal 
J l l -1 TX- RX-/TX- connector for RS485 connection to the plAN network 
Jl 1 -2 TX+ RX+/TX+ connector for RS485 connection to the plAN network 
Jl 1 -3 GND GND connector for RS485 connection to the plAN network 
J l 2-l Cl common for relays: 1 ,  2, 3 
J l 2-2 NO l normally open contact, relay no. l 
J l 2-3 NO2 normally open contact, relay no. 2 

) J l 2-4 N03 normally open contact, relay no. 3 
J l 2-5 Cl common for relays: 1, 2, 3 
J l 3-l C4 common for relays: 4, 5, 6 
J l 3-2 NO4 normally open contact, relay no. 4 
J l 3-3 NOS normally open contact, relay no. 5 
J l 3-4 NO6 normally open contact, relay no. 6 
J l 3-5 C4 common for relays: 4, s, 6 
J l 4-l C7 common for relay no. 7 
J l 4-2 NO7 normally open contact, relay no. 7 
J l 4-3 C7 common for relay no. 7 
J l S- 1  NOB normally open contact, relay no. 8 
J l S-2 C8 common for relay no. 8 
J l S-3 NC8 normally closed contact, relay no. 8 
J l 6-l C9 common for relays: 9, l o, 1 1  
J l 6-2 NO9 normally open contact, relay no. 9 
J l 6-3 NO l O  normally open contact, relay no. l 0 
J l 6-4 NOl l  normally open contact, relay no. 1 1  
J l 6-5 C9 common for relays: 9, l o, 1 1  
J l 7- l  NO 12  normally open contact, relay no. 1 2  
J l 7-2 C l2  common for relay no. 1 2  
J l 7-3 NC1 2  normally closed contact, relay no. 1 2  
J l  8-1 NO 1 3  normally oeen contact, relay no. 1 3  
J l 8-2 Cl3 common for relay no .  1 3  
J l 8-3 NC1 3  normally closed contact, relay no. 1 3  
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2.4 pCO 1 technical specifications 

• pCO' analogue inputs 
Analogue conversion l o-bit A/D converter embedded in CPU 
Maximum number SMALL I MEDIUM 

6 I 8 
Type Universal: 4 (inputs B 1 ,  82, 83, 84) 

-CAREL NTC (-50T90°C; RfT l DkO± l % at 25°() HT NTC (0Tl 50°C) 
-Voltage o to l Vdc, o to 5 Vdc ratiometric 
-Current 0 to 20 mA or 4 to 20 mA. Input resistance: l ODO. 
Can be selected via dipswitch 
Passive: 4 (inputs 85, 86, 87, BB) 
-CAREL NTC (-50T90°C; R/T l 0kO± l % at 25°C) HT NTC (0Tl 50°C) 
-Digital input (inputs 85, 86) from voltage-free contact 
Can be selected via dipswitch 

Minimum normally-open voltage-free digital input Normally open (open-closed-open) I 250 ms 
detection time Normally closed ( closed-open-closed) I 250 ms 
Time constant for each input 2s 
Input precision NTC ± 0.5°C 
Input precision 0- 1 V ± 3  mV 
In put precision 0-5V ± 1 5  mV 
Input precision 0-20 mA ± 0.06 mA 

Warning: for the power supply of any active probes, the 24 Vdc available at the +Vdc terminal (J2) can be used. The maximum current is l 00 mA, protected against 
short-circuits. To supply the 0/5V ratiometric probes, use the 5V available at the +5Vref (terminal J9). The maximum current is 60 mA. 

• pCO' digital inputs 

Type optically-isolated 
Maximum number no. optically-isolated inputs no. optically-isolated inputs Total 

at 24 Vac 50/60 Hz or 24Vdc at 24 Vac[l/dc or 230 Vac 
50/60 Hz 

SMALL 8 None 8 
MEDIUM 1 2  2 1 4  

Minimum digital input pulse detection time Normally open (open-closed-open) 200 ms 
Normally closed ( closed-open-closed) 400 ms 

Power supply to the inputs external I 230 Vac or 24 Vac (50/60 Hz) + 1 0/- 1 5% 
24Vdc + 1 0/-20% 

Warnings: 
• the two 230 Vac or 24 Vac[l/dc inputs at terminals JB have the same common pole and consequently both must be set to the same voltage (230 Vac or 24 

Vac[l/dc). There is primary insulation between the two inputs; 
• for DC voltage inputs (24Vdc) connect the negative pole to the common terminal. 

• pCO' analogue outputs 

Type optically-isolated 
Maximum number 2 outputs (Yl -Y2), O to l 0 Vdc and 

2 outputs (Y3-Y4) PWM with 5 V pulse of programmable 
duration 

Power supply external 
Precision outputs Yl -Y2 
Resolution 0.5% 
Settling time outputs Yl -Y2 
Maximum load l kO (l 0mA) for O to 1 0  Vdc and 4700 (l 0mA) for PWM 

Code: +030220336 - rel. I .4 - 22/01/10 1 6  
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• pCO' digital outputs 
The relay outputs have different features depending on the model of pCO' 

Insulation distance The outputs can be divided into groups. There is double insulation between the groups (cells in the table) and consequently these may have 
different voltages. There is also double insulation between each terminal of the digital outputs and the rest of the controller. The relays belonging to 
the same group (individual cells in the table) have basic insulation and therefore must have the same power supply (24 Vac or 230 Vac). 
Version Reference of the relays with the same insulation 

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
Makeup of the SMALL 1 to 3 4 to 6 7 8 

groups Type of relay Type A Type A Type A Type A 
MEDIUM 1 to 3 4 to 6 7 8 9 to 1 1  1 2  1 3  
Type of relay Type A Type A Type A Type A Type A Type A Type A 

Number of 1 :  SMALL (output 8); 3: MEDIUM (outputs 8, 1 2  and 1 3); changeover contacts 
Relay ratings SPOT, 2000 VA, 250 Vac, 8 A resistive 

Switchable power Relay type A pCO' approval UL873 2.5 A resistive, 2 A FlA, 12 A LRA, 250 Vac, 000 pilot duty (30,000 cycles) 
EN 60730-1 2 A resistive, 2 A inductive, COS(jl=0.6, 2(2)A (1 00,000 cycles) 

Maximum number 2 :  SMALL (output 7 and 8); 4: MEDIUM (outputs 7, 8, 12 and 1 3); 
of SSR outputs Electrical specifications: working voltage 24 Vac/Vdc, maximum switchable output 1 o Watts 

Warnings: 
• The groups that the digital outputs are divided into have two common pole terminals to simplify wiring. 
• Make sure that the current running through the common terminals does not exceed the rated current of an individual terminal, that is, 8 A 
• pCO' mechanical specifications 
Mechanical dimensions 
SMALL 
MEDIUM 

Plastic container 
Assembly 
Material 
Flame retardancy 
Ball pressure test 
Resistance to creeping current 
Colour 
• pCO' other features 
Operating conditions 
Storage conditions 
Index of protection 
Environmental pollution 
Class according to protection against electric shock 
PTI of the insulating materials 
Period of stress across the insulating parts 
Type of action 
Type of disconnection or microswitching 
Category of resistance to heat and fire 
Immunity against voltage surges 
Ageing characteristics (operating hours) 
No. of automatic operating cycles 
Software class and structure 
Category of immunity to voltage surges (IEC EN 61 000-4-5) 
Clock Error at 25 °c 

13 DIN modules 
1 8  DIN modules 

1 1 0 x 227.5 x 60mm 
1 1 0  x 3 1 5  x 60mm 

Fitted on DIN rail as per DIN 43880 and IEC EN 50022 
technopolymer 
VO (UL94) and 960°C (IEC 695) 
1 25°c 
�250 V 
Grey RAL7035 

-1 0T60°C, 900/o RH non-condensing 
-20T70°C, 900/o RH non-condensing 
IP20, IP40 on the front panel only 
2 
to be integrated into Class 1 and/or 2 appliances 
250 V 
long 
l C  
microswitching, for all relay outputs 
Category D 
Category 1 
80,000 
1 00,000 (EN 60730-1 ); 30,000 (UL 873) 
Class A 
Category 3 

+5.3 min/year 
Error in the temperature range -1 0T60 °c ±27 min/year 
Ageing < ± 5ppm (±2.7min/year) 
Battery duration typically 6 months (maximum 8 months) 
Recharge time typically 5 hours (<8 hours maximum) 

• pCO' electrical specifications 
Power supply 24 Vac + 1 0/- 1 5% 50/60 Hz and 22 to 38Vdc + 1 0/-20% 
Maximum current with terminal connected P=1 3 W  
Type of insulation of the power supply from the rest of the controller . 
Terminal block with male/female plug-in connectors (250 Vac max, 8 A max) 
Cable cross-section min 0.5 mm' - max 2.5 mm' 
CPU H8S2320, 1 6  bit, 14 MHz 
Program memory (FLASH MEMORY) 2 Mbyte, 1 6  bit 
Data memory (RAM) 5 1 2  Kbyte, 8 bit 
T memory, buffer (FLASH MEMORY) 4 Kbyte, 1 6  bit 
P memory, parameters (EEPROM) optional (32 Kbyte not available to the pLAN network) 
Working cycle duration (application of average complexity) 0.5 s 
Clock with battery optional 
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Dipswitches for selecting the type of probe 

I��� 
1 2 3 4 5 6  1 2 3 4 5 6  

I��� 
1 2 3 4 5 6  1 2 3 4 5 6  

1 2 3 4 5 6  1 2 3 4 5 6  

I��� 
1 2 3 4 5 6  1 2 3 4 5 6 

Esempio/ Example 

Bl B2 B3 

�� 
0+1V NTC 

pCO' dimensions (in mm.) 

• MEDIUM 1 8  DIN modules 

• SMALL 1 8  DIN modules 

Code: +030220336 · rel. I .4 • 22/01/10 
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2.5 pCO .. board 

Key: 
l Power supply connector [G (+), GO (-)], 24 Vac or 24 to 48 Vdc; 

pCO Sistema 

2 Input (24 Vac) for phase control and NTC, 0/1 V, 0/5 V, 0/20 mA, 4/20 mA 
analogue inputs, +5Vref for power supply to 5V ratiometric probe and 
+24 Vdc power to active probes; 

3 O to l 0 V analogue outputs and PWM output; 
4 Digital inputs with voltage-free contact; 
5 Connector for all standard pCO* series terminals and for downloading the 

application program; 
6 plAN network connector; 
7 tLAN terminal connector; 
8 tLAN or MP-Bus network connector; 
9 Relay digital outputs with one common; 
l 0 Relay/SSR digital output; 
1 1  
1 2  

1 3  
1 4  

Digital output for alarm relay with changeover contact/SSR; 
Yellow power LED and 3 status LEDs 
(see paragraph 6.3) 
Cover for inserting the supervisor and telemaintenance option 
Cover for inserting the clock board; 

1 5  Built-In terminal. 

Fig. 2 . f  

2.5. 1  Meaning of the pCO" board inputs/outputs 
Connector Signal 
J l - 1  G 
J l -2 GO 
J2-1 SYNC 
J2-2 Bl  
J2-3 82 
J2-4 83 
J2-5 84 
J2-6 GND 
J2-7 +SVREF 
J2-8 +24VDC 
B-1 Yl 
J3-2 Y2 
J3-3 Y3 
J3-4 GND 
J4-l 1D1 
J4-2 1D2 
J4-3 1D3 
J4-4 1D4 
J4-5 IDS 
J4-6 1D6 
J4-7 IDCl 
JS 
J6-1 RX-fl)(-
J6-2 RX+/1)(+ 
J6-3 · GND 
J7 
JB-1 TLAN 
JB-2 GND 
J9-1 Cl 
J9-2 NOl 
J9-3 NO2 
J9-4 N03 
J l0-1 C4 
J l 0-2 NO4 
J l l - 1  NOS 
J l  1 -2 cs 
Jl 1 -3 NCS 

Code: +030220336 - rel. 1.4 - 22/01/10 

Description 
24 Vac or 24 to 48 Vdc power supply 
power supply reference 
synchronicity input for phase control (GO is the reference) 
universal analogue input 1 (NTC, 0/1 V, 0/5 V, 0/20 mA, 4/20 mA) 
universal analogue input 2 (NTC, 0/lV, 0/5 V, 0/20 mA, 4/20 mA) 
universal analogue input 3 (NTC, 0/5 V) 
universal analogue input 4 (NTC, 0/5 V) 
reference for the analogue inputs 
power supply for 0/5 V ratiometric probes 
24 Vdc power supply for active probes 
analogue output no. l ,  0/10 V 
analogue output no. 2, 0/ 1 o V 
analogue output no. 3, PWM (for phase cutting speed controllers) 
reference for analogue output 
digital input no. 1 
digital input no. 2 
digital input no. 3 
digital input no. 4 
digital input no. 5 
digital input no. 6 
common for digital inputs from 1 to 6 
6-pin telephone connector for connection to the standard user terminal 
RX-fl)(- connector for RS485 connection to the pLAN network 
RX+/1)(+ connector for RS485 connection to the pLAN network 
reference for RS485 connection to the pLAN network 
tLAN terminal connector 
connector to the tLAN network 
reference for colfnection to the tLAN network 
common for relays: l ,  2, 3 
normally open contact, relay no. 1 
normally open contact, relay no. 2 
normally open contact, relay no. 3 
common for relays: 4 
normally open contact, relay no. 4 
normally open contact, relay no. 5 
common for relays: 5 
normally closed contact, relay no. 5 

Tab. 2 . e  
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2.6 pCO .. technical specifications 

• pCO" analogue inputs 
Analogue conversion 
Maximum number 
Type 

Time constant for each input 
Input precision NTC 
Input precision 0-1 V 
Input precision 0-5V 
Input precision 0-20 mA 

pCO Sistema 

1 0-bit ND converter embedded in CPU 
4 
Universal: 2 (inputs B 1 ,  B2) 
-CAREL NTC (-50T90°C; R/T 1 OkO.±10/o at 25°C) 
-Voltage 0 to 1 Vdc, 0 to 5 Vdc ratiometric; 
-Current o to 20 mA or 4 to 20 mA. Input resistance: 1 000. 
Can be selected via software 
Universal: 2 (inputs B3, B4) 
-CAREL NTC (-50T90°C; R/T 1 0k0.±10/o at 25°C) 
-Voltage o to 5 Vdc ratiometric 
Can be selected via software 
1 s 
± 0.5°C 
± 3  mV 
± 1 5  mV 
± 0.05 mA 

Warning: for the power supply of any active probes, the 24 Vdc available at the +Vdc terminal (J2) can be used. The maximum current is 80 mA, protected against 
short-circuits. To supply the 0/5V ratiometric probes, use the 5V available at the +5Vref (terminal J2). The maximum current is 50 mA. 

• pCO" digital inputs 
Type I Not optically-isolated with voltage-free contact 

no. optically-isolated inputs at 24 Vac 50/50 Hz no. optically-isolated inputs at 24 VacjVdc or 230 Total 
Maximum number or 24Vdc Vac 50/50 Hz 

5 None 5 

Minimum digital input pulse detection time Normally open (open-closed-open) 1 50 ms 
Norma/Iv closed ( closed-open-closed) 400 ms 

Power supply to the inputs internal 

• pCO" analogue outputs 
Type Not optical ly -isolated 
Maximum number 2 outputs (Yl and Y2), o· to 1 o Vdc and 

1 output (Y3), PWM with 5V pulse of programmable duration 
Power supply internal 
Precision outputs Yl -Y2 I ± 30/o of full scale 
Resolution 8 bit 
Settling time outputs Yl -Y2 I 2s 
Maximum load 1 kO. ( 10  mA) for O to 10 Vdc and 4700. ( 1 0  mA) for PWM 
Note: the synchronicity for the PWM output derives from the SYNC and CO inputs. The PWM output (Y3) can become a pulse modulation output (duration of the 
pulse proportional to the analogue value) by setting the software. The PWM may be in synchronicity with the SYNC signal or have a fixed cycle duration of 2 ms. 

• pCO" digital outputs 
The relay outputs have different features depending on the model of PCO". 
The outputs can be divided into groups. There is double insulation between the groups (cells in the table) and consequently these may have 

Insulation distance different voltages. There is also double insulation between each terminal of the digital' outputs and the rest of the controller. The relays 
belonging to the same group (individual cells in the table) have basic insulation and therefore can have the same power supply (24 Vac or 230 
Vac). 
Version Reference of the relays with the same insulation 

Makeup of the Group 1 Group 2 Group 3 
groups - 1 to 3 4 5 

Type of relay Type A Type A Type A 
Number of 1 :  output 5 changeover contacts 

Relay ratings SPOT, 2000 VA, 250 Vac, 8 A resistive 
Switchable power Relay type A pCO" approval UL873 I 2.5 A resistive, 2 A FLA, 1 2  A LRA, 250 Vac, (30,000 cycles) 

EN 50730-1 I 2 A resistive, 2 A inductive, coscp=0.5, 2(2)A ( 1 00,000 cycles) 
Maximum number 2: outputs 4 and 5; 

of SSR outputs Electrical specifications: working voltage 24 VacjVdc, maximum switchable output 1 0 Watts 
Warnings: 
• the groups that the digital outputs are divided into have two common pole terminals to simplify wiring. 
• Make sure that the current running through the common terminals does not exceed the rated current of an individual terminal, that is, 8 A. 
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• pCO" Mechanical specifications 
Mechanical dimensions 

SMALL 
Plastic container 

Assembly 
Material 
Flame retardancy 
Ball pressure test 
Resistance to creeping current 
Colour 

• pCO" other features 
Operating conditions 
Storage conditions 
Index of protection 
Environmental pollution 
Class according to protection against electric shock 
PTI of the insulating materials 
Period of stress across the insulating parts 
Type of action 
Tvoe of disconnection or microswitching 
Category of resistance to heat and fire 
Immunity against voltage surges 
Ageing characteristics (operating hours) 
No. of automatic operating cycles 
Software class and structure 

13 DIN modules 1 1 0 x 227.5 x 60mm 

Fitted on DIN rail as per DIN 43880 and IEC EN 50022 
technopolymer 
VO (UL94) and 960°C (IEC 695) 
1 25°C 
± 250 V 
Grey RAL7035 

pCO Sistemo 

-1 0T60°C, 900/o RH non-condensing (vers. standard) -25T70°C, 'Jal/o RH non-condensing (extended range vers.) 
-20T70°C, 'Jal/o RH non-condensing (standard vers.) -40T70°C, 900/o RH non-condensing (extended range vers.) 
IP20, IP40 on the front panel only 
2 
to be integrated into Class l and/or 2 appliances 
250 V 
long 
l C  
microswitching, for all relay outputs 
Category D 
Category l 
80,000 
l 00,000 (EN 60730-1 ); 30,000 (UL 873) 
Class A 

Category of immunity to voltage surges (IEC EN 6 1 000- Category 3 4-5) 

Clock Error at 25 °C ±5.3 min/vear 
Error in the temperature range -1 0T60 °c ±27 min/year 
Ageing < ± 5ppm (±2.7min/year) 
Battery duration typically 6 months (maximum 8 months) 
Recharge time typically 5 hours (<8 hours maximum) 

• . pCO"' e lectrical specifications 
Power supply 24 Vac + l 0/- 1 50/o 50/60 Hz and 24 to 48Vdc + 1 0/-200/o, isolated 
Type of insulation of the power supply from the rest of the functional . controller 
Maximum current with terminal connected P=B W 
Terminal block with male/female plug-in connectors (250 Vac max, 8 A max) 
Cable cross-section min 0.5 mm' - max 2.5 mm' 
CPU HBS2320, 1 6  bit, 24 MHz 
Program memory (FLASH MEMORY) l Mbyte, 1 6  bit (expandable up to l + l  Mbyte Dual Bank) 
Data memory (RAM) 1 28 Kbyte, B bit (expandable up to 5 1 2  Kbyte) 
T memory, buffer (FLASH MEMORY) 4 Kbyte, 1 6  bit 
P memory, parameters (EEPROM) 32 Kbyte not available to the pLAN network 
Working cycle duration (application of average 0.3 s complexity) 
Clock with battery Optional 

pCO" dimensions (in mm): 8 DIN modules 

r-" --j 
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Fig. 2.g 
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2. 7 pCOc controller 
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Fig. 2.h 
Ke : 
1 .  Connector for 24 Vac power supply, 50/60 Hz, 1 5  VA, or 24 Vdc, 1 0  W 
2. 250 Vac, 2 A slow-blow fuse (T2A). 
3. Yellow mains power LED and 3 status LEDs. 
4. Connector for connecting the pCOC boards to the pLAN network (see paragraph 6.3). 
5. Telephone connector for connecting a user terminal (PCOT*, PCOI*) or local network. 
6. Connector for inserting the optional real time clock board PCO 1 00CLK0. 
7. Connector for programming key PCO 1 00KEY0. 
8. Connector for inserting the optional supervision and/or telemaintenance boards. 
9. Jumpers for selecting the analogue inputs: Jl 4-J3=B5; J l  5-J 1 0=B6; J28-J 1 1  =B7; J29-J l 2=88. 
1 0. Universal analogue inputs: NTC, 0/lV, 0/20 mA, 4/20 mA. 
1 1 .  Passive analogue inputs: NTC. 
1 2. Digital inputs at 24 Vac(Vdc. 
1 3 .  Relay digital outputs. 
14 .  230 Vac or 24 Vac(Vdc digital inputs. 
1 5. O to 1 0 V analogue outputs. 

2.7.1 Meaning of the pCOc board inputs/outputs 

connector signals description 
J l 7  G power supply, +24 Vdc, 1 O W  or 24 Vac, 50/60 Hz, 1 5  VA 
J l 7  GO power supply reference 

I 
d l d l d l s � 

J l l RX+JT)(+ RX+JT)(+ connector for RS485 connection to the pLAN network - Note: different pin cont. from the pCO'/pCO"and pCO' 
J l l  RX-/TX-
J l l GND 
J l 9  Terminal 
J20 VG0 
J20 VGl 
J20 Yl 
J20 YO 
J2 1 1D230 Vac 
J21 1D24 Vac 
J21 IDl l R  
J21 
J21 1D 1 2R 
J21 1D24 Vac 
J21 1D230 Vac 
J22 NO-1 1 
J22 C-1 1 
J22 NC- 1 1 
J22 
J22 NO- 10  
J22 C lO  
J22 NC- 10  

Code: +030220336 - rel. 1 .4 - 22/01/10 

RX-/TX- connector for RS485 connection to the pLAN network - Note: different pin cont. from the pCO'/pCO" and pCO' 
GND connector for RS485 connection to the pLAN network 
connector for terminal 6-pin telephone cable 
power to optically-isolated analogue output, 0 Vac 
power to optically-isolated analogue output, 24 Vac(Vdc 
analogue output 2 
analogue output 1 
digital input 1 1 , 230 Vac 
digital input 1 1 , 24 Vac(Vdc 
common for digital input 1 1  
not connected 
common for digital input 1 2  
digital input 1 2, 24 Vac(Vdc 
digital input 1 2, 230 Vac 
normally open contact, relay 1 1  
common for relay 1 1  
normally closed contact, relay 1 1  
not connected 
normally open contact, relay 1 0 
common for relay 1 o 
normally closed contact, relay 1 0 

22 
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pCO Sistema 
J22 not connected 
J22 NO-9 normally open contact, relay 9 
J22 C9 common for relay 9 
J22 NC-9 normally closed contact, relay 9 

) 
J24 NO-B normally open contact, relay B 
J24 CB common for relay B 
J24 not connected 
J24 NO-7 normally open contact, relay 7 
J24 C7 common for relay 7 
J24 not connected 
J24 NO-6 normally open contact, relay 6 
J24 C6 common for relay 6 
J24 not connected 
J24 NO- 13  normally open contact, relay 1 3  
J24 C l3  common for relay 1 3  
J 6  NO- 12  normally open contact, relay 1 2  
J6 C l2  common for relay 12  
J6  not connected 
J6 NO-5 normally open contact, relay 5 
J6 cs common for relay 5 
J6 not connected 
J6 NO-4 normally open contact, relay 4 
J6 C4 common for relay 4 
J6 not connected 
J6 NO-3 normally open contact, relay 3 
J6 C3 common for relay 3 
JS NO-2 normally open contact, relay 2 
JS C2 common for relay 2 
JS not connected 
JS NO-l normally open contact, relay l 
JS Cl common for relay l 
J4 !Dl digital input l 
J4 1D2 digital input 2 
J4 103 digital input 3 

) J4 1D4 digital input 4 
J4 IDS digital input 5 
J4 IDCMl common for digital inputs !Dl -1D5 
J3 1D6 digital input 6 
J3 1D7 digital input 7 
J3 IDB digital input B 
J3 1D9 digital input 9 
J3 1D 10  digital input l o  
J3 IDCM2 common for digital inputs 1D6-1D 10 
J2  Bl analogue ineut l (NTC erobe only) 
J2 AVSS common for analogue ineuts 
J2 82 analogue input 2 (NTC erobe only) 
J2 83 analogue input 3 (NTC probe only) 
J2 AVSS common for analogue inputs 
J2 84 analogue input 4 (NTC erobe only) 
J2 85 analogue input 5 (active erobe, 0/l V or 4/20 mA or NTC) 
J2 AVSS common for analogue ineuts 
J2 86 analogue input 6 (NTC, active probe, 0/l V or 4/20 mA) 
J l  87 analogue input 7 (NTC, active probe, 0/l V or 4/20 mA) 
J l  +24 Vdc 24 Vdc power supply for external active erobes (max. current l oo mA) 
J l  BB analogue input B (NTC, active probe, 0/lV  or 4/20 mA) 
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2.8 pCOc technical specifications 

• pCOc analogue inputs 
Analogue conversion l 0-bit /VD converter embedded in CPU 
Maximum number 8 
Type Universal: 4 (inputs BS, 86, 87, BB) 

-Carel NTC (-50T90°C; R/T l om at 25°C) 
-Voltage O to l V 
-Current o to 20 mA or 4 to 20 mA. Input resistance l 00Q 
Can be selected by jumper. 
Passive: 4 (inputs B l ,  B2, B3, 84) 
-Carel NTC (-50T90°C; R/T l OKn at 2s°C) 

Settling time 2 s  
Input precision NTC ± 0.5 °C 
Input precision 0-1 V ± 3  mV 
Input precision 0-20 mA ± 0.06 mA 
Warning: for the power supply of any active probes, the 24 Vdc available at the +Vdc terminal (J l )  can be used. The maximum current is 1 00 mA, protected against 
short-circuits. 
On the pCO', unlike the pCO', the 0/1 Vdc signal is limited to the restricted 0-1 V range and therefore is not always compatible with the standard l 0 mV/°C signal of 
the Carel probes (for temperatures below 0°C and above l 00°C, a probe alarm may be generated). For the temperature signals, use 4/20 mA or NTC. This is also true 
for the pCO', pCO' and pCO". 

• pCOc digital inputs 
Type optical ly-isolated 

no. optical ly-isolated inputs at 24 Vac 50/60 Hz no. optically-isolated inputs at 24 Vaql/dc or 230 Total 
Maximum number or 24Vdc Vac S0/60 Hz 

1 0  2 1 2  

Minimum digital input pulse detection time Normally open (open-closed-open) 200 ms 
Normally closed (closed-open-closed) 400 ms 

Power supply to the inputs external 230 Vac or 24 Vac (50/60 Hz) + 1 0/-1 50/o 
24Vdc + 1 0/-200/o 

Warnings: 
• the two 230 Vac or 24 VarjVdc inputs at terminals J2 l have the same common pole and consequently both must be set to the same voltage (230 Vac or 24 

VarjVdc). There is primary insulation between the two inputs; 
• for DC voltage inputs (24Vdc) connect the negative pole to the common terminal 

• pCOc analogue outputs 
Type optical ly-isolated 
Maximum number 2 outputs (Yl and Y2), 0 to l 0 Vdc 
Power supply external 
Precision outputs Yl -Y2 
Resolution 0.50/o 
Settling time outputs Yl -Y2 
Maximum load l kQ (l 0mA) 
Note: unlike the pCO', outputs Yl and Y2 are not linked to digital outputs 1 2  and 13 .  

• pCOc digital outputs 
The relay outputs have different features depending on the model of PCO'. 

24 VarjVdc 
± l 0/o of full scale 

2s 

Insulation distance The outputs can be divided into groups. There is double insulation between the groups ( cells in the table) and consequently these may have different 
voltages. There is also double insulation between each terminal of the digital outputs and the rest of the controller. The relays belonging to the same 
group (individual cells in the table) have basic insulation and can therefore have the same power supply (24 Vac or 230 Vac). 
Version Reference of the relays with the same insulation 

Makeup of the Group l Group 2 Group 3 Group 4 Group 5 Group 6 
groups l to 2 3 lo 5, 1 2  6 to 8 ,  1 3  9 to 1 1  

Type of relay Type A Type A Type A Type A 
Number of 3: outputs 9, l 0 and 1 1  changeover contacts 

Relay ratings SPDT, 2000 VA, 250 Vac, 8 A resistive 
Switchable power Relay type A pCO' approval UL873 I 2.5 A resistive, 2 A FLA, 1 2  A LRA, 250 Vac (30,000 cycles) 

EN 60730-1 I 2 A resistive, 2 A inductive, cosq>=0.6, 2(2)A (l 00,000 cycles) 
Maximum number -

of SSR outputs 
Warnings: 
• The groups that the digital outputs are divided into have two common pole terminals to simplify wiring. 
• Make sure that the current running through the common terminals does not exceed the rated current of an individual terminal, that is, 8 A. 
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• pCOc mechanical specifications 
Mechanical dimensions 
Electronic board only available, without plastic case: l 08 x 292 x 25mm 

• pco< other features 
Operating conditions -1 0T60°C, 900/o RH non-condensing 
Storage conditions -20T70°C, 900/o RH non-condensing 
Index of protection IP20 
Environmental pollution 2 
Class according to protection against electric shock to be integrated into Class l and/or 2 appliances 
PTI of the insulating materials 250 V 
Period of stress across the insulating parts long 
Type of action l C  
Type of disconnection or microswitching microswitching, for all relay outputs 
Category of resistance to heat and fire Category D 
Immunity against voltage surges Category l 
Ageing characteristics (operating hours) 80,000 
No. of automatic operating cycles l 00,000 (EN 60730- 1); 30,000 (UL 873) 
Software class and structure Class A 
Category of immunity to voltage surges (IEC EN 61 000-4-5) Category 3 
Clock Error at 25 °C ±5.3 min/year 

Error in the temperature range -1 0T60 °c ±27 min/year 
Ageing < ± 5ppm (±2.7min/year) 
Battery duration typically 6 months (maximum 8 months) 
Recharge time typically 5 hours (<8 hours maximum) 

• pCO' electrical specifications 
Power supply 24 Vac + l 0/ -1 50/o 50/60 Hz and 22 to 38Vdc + l 0/-200/o 
Maximum current with terminal connected P=l O W  
Type of insulation of the power supply from the rest of the controller 
Terminal block with male/female plug-in connectors (250 Vac max, 8 A max) 
Cable cross-section min 0.5 mm' - max 2.5 mm' 
CPU H8S2320, 1 6  bit, 1 4MHz 
Program memory (FLASH MEMORY) l Mbyte, 1 6  bit 
Data memory (RAM) 128  Kbyte, 8 bit 
T memory, buffer (FLASH MEMORY) 4 Kbyte, 1 6  bit 
P memorv, parameters (EEPROM) optional (32 Kbvte not available to the pLAN network) 
Working cycle duration (application of average complexity) 0.5 s 
Clock with battery optional 

• Procedure for selecting the analogue inputs by jumpers J3, J l O, J l  1 ,  J 1 2, J l 4, J l 5, J28 and J29 

Input 85, 86, 87 and 88: 

1 -2 

-3 

pCO' dimensions ( in mm) 

D o 
0 � -
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Model PC03*S PC03*M PCO3*L I PC03*XL I PC03*XL I PCOl *S PCO l *M PCOl*X PCOC* 

Maximum flash memory capacity 4 MB 4 MB 4 MB 4 MB 4 MB 2 MB 2 MB 2 MB 1 MB 
NAND Flash ■ ■ ■ ■ ■ ) 
Real Time Clock • • • • • ■ ■ ■ ■ 

pLAN • • • • • • • • • 
Opto-isolated pLAN ■ ■ ■ ■ ■ 

tLAN ■ ■ ■ ■ ■ ■ ■ • ■ 

Accepts SMART KEY • • • • • • • • • 
PGD0 built-in display ■ ■ ■ ■ ■ 

PGD' built-in display ■ ■ ■ ■ ■ 

4x20 built-in display ■ 

LED display ■ ■ ■ ■ ■ 

Serial port for 1/0 expansion ■ ■ ■ ■ ■ ■ ■ ■ 

Black box • • • • • ■ ■ ■ 

CAREL protocol • • • • • • • • • 
Metasys•· compatible • • • • • • • • • 
Modbus•· RTU protocol • • • • • • • • • 
LonWorks"' protocol ■ ■ ■ ■ ■ ■ ■ ■ ■ 

BACnet"' Ethernet"' protocol ■ ■ ■ ■ ■ ■ ■ ■ ■ 

BACnet™ MS/TP protocol ■ ■ ■ ■ ■ ■ ■ ■ ■ 

HTTP/FTP/SNMP protocol ■ ■ ■ ■ ■ ■ ■ ■ ■ 

CANbus protocol ■ ■ ■ ■ ■ ■ ■ ■ 

Belimo MP-BUS ■ ■ ■ ■ ■ ■ ■ • 
Ready for modem, GSM modem, SMS • • • • • • • • • 
Max no. of analogue inputs 5 8 10 8 1 0  6 8 4 8 
PTl ODD inputs 2 2 4 2 4 
D to 1 D Vdc inputs 3 6 6 6 6 
D to 1 Vdc inputs 3 6 6 6 6 4 4 2 4 
4 to 20 mA or D to 20 mA inputs 3 6 6 6 6 4 4 2 4 
NTC inputs 5 8 1 0  8 1 0  6 8 4 8 
D to 5 Vdc ratiometric inputs 3 6 6 6 6 4 4 4 
AIN selected via software • • • • • • 
AIN selected via dipswitch • • • 
Max no. of digital inputs 8 14  1 8  1 4  14  8 1 4  6 1 2  
2 4  Vacjdc inputs 8 14  18  1 4  1 4  8 14 1 2  
230 Vacjdc inputs 2 4 2 2 8 2 2 
Inputs with voltage-free contacts 2 2 4 2 4 2 2 6 
Max no. of analogue outputs 4 4 6 4 4 4 4 3 2 
D to l D Vdc outputs 4 4 6 4 4 2 2 2 2 
PWM outputs (phase cutting) 2 2 
Max no. of digital outputs 8 1 3  1 8  29 27 8 1 3  5 1 3  
SPST relay outputs 7 . 1 0  1 3  26 24 7 1 0  4· 1 0  

SPDT relay outputs 3 5 3 3 1 3 3 
SPDT relay outputs SSR outputs 2 4 6 6 6 2 4 2 
48 Vdc power supply ■ ■ ■ ■ ■ ■ ■ • ■ 

• Standard 
■ Optional 
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There are various types of user terminals, which differ in terms of: 
• dimensions; 
• liquid crystal display (LCD); 
• number of buttons; 
• number of LEDs; 

3 . 1  pGDO/pGD 1 ,  pGD2/pGD3 graphic terminals 

· 3 . 1 . 1  pGDO and pGDl graphic displays 

pCO Sistema 

These are terminals, compatible with- the previous PCOI/PCOT, which ensure complete management of the graphics by displaying icons (defined during the 
development of the application program) and the management of international fonts in two sizes: 5x7 and l l x l 5  pixels. The terminal does not require any additional 
software. 
PGD0: is a monochromatic LCD graphic terminal with l 20x32 pixel resolution and LED backlighting; 
pGD l :  is a monochromatic LCD graphic terminal with l 32x64 pixel resolution and LED backlighting. 

Version PGD Model codes Instruction sheet 
Built-in or panel version PGD0 PGD0000F00 +050001 040 Wall-mounted version PGD0 PGD0000W00 
Built-in or panel version PGDl PGDl000F00 +050001 050 Wall-mounted version PGDl PGDl000W00 
Built-in or panel version - white backlighting PGDl PGDlO00FW0 +050001 050 
Built-in or panel version - white backlighting with buuer PGDl PGDl000FX0 +050001 050 
Wall-mounted version - white backlighting PGDl PGDl000WW0 
Wall-mounted version- white backlighting with buzzer PGD l PGDl000WX0 
Panel installation PGD0 PGD0000I00 +050001045 
Panel installation (in PCOI case) PGDl  PGDl 00OI00 +050001 055 
Panel installation - white backlighting (in PCOI case) PGDl PGDlO00IW0 

Tab. 3.a 

3 . 1 .2 pGD2 and pGD3 graphic displays 
These are electronic devices designed as the user interface for the pCO family controllers (contact CAREL to find out the most suitable controller that supports the 
PGD2/3 for the specific application). 
pGD' is a monochromatic (blue/white) LCD graphic terminal with 320x240 pixel resolution (code PGD2*******) and LED backlighting. 
pGD' is a 256-colour LCD graphic terminal with 320x240 pixel resolution (code PGD3*******) and CCFL fluorescent backlighting. 

Version PGD Model codes Instruction sheet 
Panel installation PGD2 PGD200*F0* 
Wall-mounting PGD2 PGD200*W0* +050001 041 Panel installation PGD3 PGD300*F0* 
Wall-mounting PGD3 PGD300*W0* 

3 . 1 .3 PGDOOOOFOO terminal (built-in/panel)/PGDOOOOWOO pCO graphic display (wall) ----

Fig. 3.a 

Code: +030220336 - rel. 1.4 · 22/01/10 

Display 
Type: 
Backlighting: 
Graphic resolution: 
Text modes: 

Character height: 

Size of the active area: 
Size of the display area: 

LEDs on keypad 

FSTN graphic 
green LEDs (managed by "application program'') 
l 20x32 pixels 
4 rows x 20 columns (5x7 and l l x l  5 pixel fonts) 
2 rows x l 0 columns (1 1 xl 5 pixel fonts) 
or mixed modes 
4.5 mm (5x7 pixel fonts) 
9 mm (l l xl 5 pixel fonts) 
7 1 .95x20.75 mm 
76x25.2 mm 

- 2 programmable by "application program", red and orange (Prg and Alarm buttons); 
- 4 green, for backlighting the LCD (t ,J, Enter and Esc buttons). 

Power supply 
Voltage: power supply from pCO via telephone connector or from external source 
1 8/30 Vdc protected by 250 mAT external fuse. 
Maximum power input: 0.8 W. 
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3 . 1 .4 PGDl OOOFOO (built-in/panel) / PGDl OOOWOO pCO graphic display (wall) 

Fig. 3.b 

Display 
Type: 
Backlighting: 
Graphic resolution: 
Text modes: 

Character height: 

Size of the active area: 
Size of the display area: 
LEDs on keypad 

FSTN graphic 
green or white LEDs (managed by "application program'') 
1 32x64 pixel 
8 rows x 22 columns (5x7 and 1 l x 1 5  pixel fonts) 
4 rows x 1 1  columns (1 l x 1 5  pixel fonts) 
or mixed modes 
3.5 mm (5x7 pixel fonts) 
7.5 mm ( 1 1x 1 5 pixel fonts) 
66x32 mm 
72x36 mm 

2 programmable by "application program", red and orange (Prg and Alarm buttons); 
4 green, for backlighting the LCD (t ..J. Enter and Esc buttons). 
Power supply 
Voltage: power supply from pCO via telephone connector or from external source, 1 8/30 Vdc protected by 250 mAT 
external fuse. 
Maximum power input: 1 .2 W 

3 . 1 .5 PGDOOOOIOO pCO graphic display (panel installation) 

Fig. 3.c 

Display 
Type: 
Backlighting: 
Graphic resolution: 
Text modes: 

Character height: 

Size of the active area: 
Size of the display area 
Keypad 
Power supply 

FSTN graphic 
green LEDs (managed by "application program'') 
1 20x32 pixels 
4 rows x 20 columns (5x7 and l lxl 5 pixel fonts) 
2 rows x 1 O columns (1 l x l  5 pixel fonts) 
or mixed modes 
4.5 mm (5x7 pixel fonts) 
9 mm (1 l x 1 5 pixel fonts) 
7 1 .95x20.75 mm 
76x25.2 mm 
1 5  buttons, the "ESC" button is replaced by the "MENU" button 

Voltage: power supply from pCO via telephone connector or from external source, 1 8/30 Vdc protected by external 
250 mAT fuse. 
Maximum power input: 1 .5 W 

3 . 1 .6 PGD 1 000100 pCO graphic display (panel installation) 

Fig. 3.d 
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Display 
Type: 
Backlighting: 
Graphic resolution: 
Text modes: 

Character height: 

Size of the active area: 
Size of the display area: 
Keypad 
Power supply 

FSTN graphic 
green LEDs (managed by "application program'') 
l 32x64 pixel 
8 rows x 22 columns (5x7 and 1 1  xl 5 pixel fonts) 
4 rows x 1 1  columns (1 l x l 5  pixel fonts) 
or mixed modes 
3.5 mm (5x7 pixel fonts) 
7.5 mm (1 1 xl 5 pixel fonts) 
66x32 mm 
72x36 mm 
15 buttons, the "ESC" button is replaced by the "MENU" button 

Voltage: power supply from pCO via telephone connector or from external source, 1 8/30 Vdc protected by external 250 
mAT fuse 
Maximum power input: 1 .8 W. 
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3 . 1 .7 pGD2/3 - pCO graphic display 

Fig. 3 .e 

Versions: 
- Panel installation 
- Wall-mounting 
pGD' 
LCD colours 
resolution 
backlighting 
pGD' 
LCD colours 
resolution 
backlighting 
protocols supported: 
LEDs 
Configuration: 

(code PGD*00*F0*) 
(code PGD*00*W0*) 

monochromatic (blue/white) 
320x240 pixels 
by LED. 

256 colours 
320x240 pixel 
by CCFL fluorescent light. 
pLAN protocol, "Local terminal" protocol (text mode only) 
2 controlled by application 

pCOSistema 

pGD 2/3 is configured in the factory for the most common user requirements, nonetheless some settings can be 
changed to adapt it to specific needs. 
Updating the firmware: 
The firmware of the pGD2/3 terminal can be updated when new versions become available, using the "Display 
Firmware Update" function accessible from the "General Options" menu. 

3.1 .8 Built-in display 

Power supply: 
power supply: 24 Vac ± 1 50/o, 50/60 Hz or 30 Vdc ± 250/o 
rated power: 1 0  W 
Use a class 2 safety transformer with a minimum rating of 1 5  VA. 

The pCO" and pCO' feature versions with a Built-In terminal: the display and keypad are incorporated directly into the plastic case. It is availabele for the pCO' 
specifically, a graphic LCD and in all versions ( SMALL, MEDIUM, LARGE, EXTRALARGE NO, EXTRALARGE NC). The built-in terminal on the pCO" does not have a 
graphic display. 

Features 
codes PC03000*S0, PC03000*M0, PC03000*L0, PC03000*S0, PC03000*M0, PC03000*L0, PCOl 0OO*S0 

PC03000*Z0, PC03000*C0 PC03000*Z0, PC03000*CO 
* =  B, D, H * =  E, F, I * = B, D 

LCD 4x20, backlit (pGD0) 8x22, backlit (pGD l )  4x20, backlit 
number of buttons 6 6 6 
number of LEDs 4 4 4 

Tab. 3.c 
These versions with integrated LCD and keypad also support connection to all the pCO series terminals (the two displays, built-in and standard, work at the same time, 
displaying the same information). 

pGD u1erlntt,(11« 

Fig. 3.f 

The display contrast can be adjusted on this version of the terminal. 
To do this : 
1 .  press the Enter and Esc buttons together; 
2. holding the two buttons, use UP or Down to adjust the contrast as required (increase or decrease respectively). 

3 . 1 .9 Connecting the user terminal to the pCO 
• The typical connection between the pGD terminal and the pCO is made using a 6-wire telephone cable supplied by Carel (code 590CONN00*). To make the 

connection simply plug the cable into the 6-pin connector on the pCO (J l 0  for pC03 and pCOl ,  JS for pCO", J l 9  pCOC), so that it clicks into place. To remove the 
connector, lightly press the plastic tab and pull out the cable. The telephone connector provides both the data link and the power supply to the terminal, and is the 
simplest connection method; in more complex configurations, where more than one terminal is connected to the pCO or to cover lengths in excess of 50 m, a twisted
pair cable with shield is required (see the diagrams in chap. 5). 

A Shielded cable must also be used if the pCO is installed in domestic or similar environments, and consequently subject to the requirements of IEC EN 5501 4- 1  
of 04/98) - (see paragraph 5.7). 
When developing a pLAN network of pCO controllers and terminals, always remember that a pCO can only supply power to one pGD0/1 or old pCOT/1 terminal. If it is 

. necessary to manage more than one terminal or the pGD2/3 versions, an independent power supply is required (see the diagrams in chap. 5). The DC voltage at 
Vterm (J24 for pCO', Jg for pCO') can supply an ARIA or PLD terminal with a maximum power input of 2 W. The pCO can operate perfectly without the terminal 
connected. 
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3.1 . 1  O Maximum distance 
The maximum distances between the pCO and the user terminal are shown in the following table. 
type of cable power supply distance power supply 
telephone 50 m taken from pCO (150 mA) 
AWG24 shielded cable 200 m taken from pCO (1 50 mA) 
AWG20/22 shielded cable 500 m separate power supply via TCONN6JOOO 

Tab. 3.d 
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The maximum distance between two pCO controllers with AWG20/22 shielded twisted pair cables is 500 m. When developing the network, use a bus layout with 
branches that do not exceed 5 m. For further information, see Chapter 5. 

User terminal/interface connection cables 
length (m) type code 
0.8 telephone connectors 590CONN002 
1 .5 telephone connectors 590CONNOOO 
3 telephone connectors 590CONN001 
6 telephone connectors 590CONN003 

3. 1 . 1 1 Dimensioni display (in mm) 

Remote terminal installation 
accessories for electrical connections code 
board for remote terminal installation TCONN6JOOO 

Dimensions: PGD0/1 

Dimensions: PGD2/3 

I 

\ 

Dimensions: PGDI 

/· 
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pGDl * display 
d imensions 
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Fig. 3.g 
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4.1 

4. 1 . 1 

A 

4. 1 .2 

A 

4. 1 .3 

A 

General installation instructions 

Installation procedure 

Environmental conditions 
Avoid assembling the pCO and the terminal in environments with the following situations: 

• temperature and humidity that do not conform to the rated operating data of the product; 
• strong vibrations or knocks; 

pCO Sistema 

• exposure to aggressive and polluting atmospheres (e.g.: sulphur and ammonia fumes, saline mist, smoke) so as to avoid corrosion and/or oxidation; 
• strong magnetic and/or radio frequency interference (there avoid installing the units near transmitting antennae); 
• exposure of the pCO to direct sunlight and to the elements in general; 
• large and rapid fluctuations in the room temperature; 
• environments containing explosives or mixes of flammable gases; 
• exposure to dust (formation of corrosive patina with possible oxidation and reduction of insulation). 

Positioning the instrument inside the panel 
The instrument must be positioned inside the electrical cabinet so as to guarantee sufficient physical separation of the instrument from the power 
components (solenoids, contactors, actuators, inverters, ... ) and the cables connected to these. Proximity to such devices may cause random malfunctions that 
are not immediately evident. 
The panel must feature good ventilation for cooling. 

Wiring procedure 
When laying the wires. "physically" separate the power from the control section. The proximity of the wiring of these two sections will, in most 
cases, cause problems of induced disturbance or, over time, malfunctions or damage to the components. The ideal condition involves running the two 
circuits in iwo separate cabinets. Sometimes, however, this is not possible, and consequently the power section and the control section need to be placed in 
two separate areas inside the same panel. For the control signals, use shielded cables with twisted wires. 
If the control cables need to cross over the power cables. the point of crossing should have angles of intersection as near as possible to 90 degrees; never 
run the control cables parallel to the power cables. 
CAREL suggests to pay attention to the following warnings: 
• Use cable ends suitable for the corresponding terminals. Loosen each screw and insert the cable ends, then tighten the screws. When the operation is 

completed. slightly tug the cables to check they are sufficiently tight; 
• separate as much as possible the probe and digital input signal cables from the cables carrying inductive loads and power cables to avoid possible 

electromagnetic disturbance. Never insert power cables (including the electrical cables) and probe signal cables in the same conduits. Do not install the 
probe cables in the immediate vicinity of power devices (contactors, circuit breakers or similar); 

• reduce the path of the probe cables as much as possible, and avoid spiral paths that enclose power devices; 
• avoid touching or nearly touching the electronic components fitted on the boards, so as to avoid electrostatic discharges (extremely dangerous) from the 

operator to the components. 
• if the power transformer secondary is earthed, check that the earth wire corresponds to the wire that runs to the controller and enters terminal Go; this 

must be followed for all devices connected to the pCO; 
• when fastening the cables to the terminals, do not push the screwdriver with excessive force, so as to avoid damaging the pCO; 
• for applications subject to considerable vibrations (1 .5 mm pk-pk l 0/55 Hz), secure the cables connected to the pCO around 3 cm from the connectors 

using clamps; 
• if the product is installed in industrial environments (application of the EN 6 1 000-6-2 standard), the length of the connections must be less than 30m; 
• all the very low voltage connections (analogue and digital inputs at 24 Vac/24Vdc. analogue outputs, serial bus connections, power) must have reinforced or 

double insulation from the mains; 
• in residential environments, the connection cable between the pCO and the terminal must be shielded. 
• there is no limit to the number of wires that can be connected to an individual terminal. The only limit concerns the maximum current running through 

the terminal: this must not exceed 8 A; 
• the maximum cross-section of the wires connected to the terminals is 2.5 mm2 ( 1 2  AWG); 
• the maximum value of the twisting moment (or torque) for tightening the screws on the terminal (tightening torque) is 0.6 Nm. 

Warnings 
• Installation must be performed according to the standards and legislation in force in the country where the appliance is used; 
• for safety reasons, the appliance must be housed inside an electrical panel. so that the only accessible part is the display and the keypad; 
• in the event of malfunctions, do not attempt to repair the appliance. but deliver the item directly to CAREL; 

4. 1 .4 Anchoring the pCO 
The pCO should be installed on a DIN rail. To secure the controller to the DIN rail, simply rest the device on the rail and press lightly. The rear tabs click into place to 
fasten the device to the rail. To remove the device, use a screwdriver as a lever in the corresponding opening to lift the locking tabs. The tabs are held in the locked 
position by return springs. 
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4.2 Power supply 
Power supply to the pCO', pCO' and pCO' (controller with terminal connected): 28 to 36  Vdc + 1 0/-200/o or 24 Vac + l 0/- 1 50/o 50 to 60 Hz; 

Maximum current P= 1 5  W (Vdc power supply), P= 40 VA (Vac) 
Power supply to the pCO": 

Maximum current 
• power supplies other than those specified may seriously damage the system; 

20/60 Vdc or 24 Vac ± 1 50/o so to 60 Hz. 
P=6. l W (Vdc), P=B VA (Vac) 

• use a Class 2 safety transformer, rated to 50 VA in the installation to supply just one pC03, pCOl and pCOC controller; for pCOXS controller is used a same 
transformer of 25VA. 

• separate the power supply to the pCO controller and the terminal (or multiple pCO controllers and terminals) from the power supply to the other electrical 
devices (contactors and other electromechanical components) inside the electrical panel; 

• if the power transformer secondary is earthed, check that the earth wire is connected to terminal GO; this must be followed for all devices connected to the pCO; 
• if more than one pCO board is connected in plAN network, make sure that G and GO are always connected in the same way (GO must be the reference for 

all the boards); 
• a yellow LED indicates when the pCO is powered. 

4.l Connecting the analogue inputs 
The analogue inputs on the pCO can be configured for the most commonly used sensors on the market: NTC, PTl ODO, o to l V, O to 5 V ratiometric, O to l O V, O to 20 mA, 
4 to 20 mA. The type of sensor can be selected by setting a parameter on the user terminal (if featured by the application program) and from hardware selection for 
pCO' or pCO' 

4.3. 1  Connecting active temperature and humidity probes 
The pCO can be connected to all CAREL AS*2 series active temperature and humidity probes configured with O to l V or 4 to 20 mA signals. 
For the temperature probes, use the 4 to 20 mA or NTC configuration, as the 0/1 Vdc signal is l imited to the restricted 0-1 V range and therefore is not always 
compatible with the standard l O mV/°C signal of the CAREL probes (for temperatures below 0°C and above l 00°(, a probe alarm may be generated). 
The inputs must be configured for O to l V or 4 to 20 mA signals by the application program resident in flash memory. 
The connection diagram is shown below: 

Controller pCO terminals Probe Description 
terminals 

GND M Reference 
PCO' +Vdc +(G) Power supply 

B l ,  B2, 83, 86, 87, 88 out H Active humidity output 
B l ,  82, 83, B6, 87, 88 out T Active temperature output 

field wd GND M Reference 
PCO' +Vdc +(G) Power supply 

B l ,  82, 83, 84 out H Active humidity output 
B l ,  82, 83, 84 out T Active temperature output 
GND M Reference 

PCO" +24Vdc +(G) Power supply 
B l , 82 out H Active humidity output 
B l ,82 out T Active temperature output 
GND M Reference 

PCO' +24Vdc +(G) Power supply 
BS, B6, B7, 88 out H Active humidity output 
BS, B6, 87, 88 out T Active temperature output 

Fig. 4.a 
4.3.2 Connecting universal NTC temperature probes 
All the analogue inputs are compatible with 2-wire NTC sensors. The inputs must be configured for NTC signals by the application program resident in flash memory. 
The connection diagram is shown below: 

field card 

- N M 0 8 q c) ,n l0 

-�---□---... ::J:._�=-G' �� 
Fig. 4.b 

Controller 
pCO' 

pCO� 

pCO' 

pC-0' 

oCO terminals NTC probe wire 
GND, BC4, BCS, BC9, BCl O  l 
B l ,  B2, B3, 84, BS, 86, 87, 88, 89, 8 1 0  2 
GND 1 
B l ,  82, B3, 84, 2 
GND 1 
B l ,  82, B3, 84, BS, B6, 87, 88 2 
AVSS 1 
B 1 ,  82, 83, 84, BS, 86, 87, 88 2 

Tab. 4.b 

Warning: the two NTC probe wires are equivalent, as there is no polarity, therefore no special order needs to be followed when connecting to the terminal block. 
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4.3.3 Connecting PTl 000 temperature probes 
The pCO can be connected to 2-wire PTl 000 sensors for all high temperature applications; the operating range is: - 100 to 200 °C. 
The inputs must be configured for PTl 000 signals by the application program resident in flash memory. 
The connection diagram is shown below: 

Fig. 4.c 
Warnings: 

Cont. 
pCO' 

pCO" 
pCQ 
pCO' 

probe l 
BC4 
B4 

probe 2 probe 3 
BCS BC9 
BS B9 

Tab. 4 _.c 

probe 4 
BCl O  
Bl0 

• to ensure a correct measurement by the PTl 000 sensor, each sensor wire must be connected to a separate terminal, as shown in Figure 4.c; 
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PTl 000 probe wire 

l 
2 

not available 
not available 
not available 

• the two PTl 000 probe wires are equivalent, as there is no polarity, therefore no special order needs to be followed when connecting to the terminal block. 

4.3.4 Connecting pressure probes with current signal 
The pCO can be connected to all CAREL SPK* series active pressure probes or any pressure sensor available on the market with a O to 20 mA or 4 to 20 mA signal. 
The inputs must be configured for o to 20 mA or 4 to 20 mA signals by the application program resident in flash memory. 
The connection diagram is shown below: 

inp!A:24 V- ,', :,O to60Hz 
ma'l pr:,ff.«l\l\f6W 
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Fig. 4.d 

field card 

Controller 
pCO' 

pCO" 

pCO' 

pCO' 

33 

pCO terminals 
+Vdc 
Bl ,  82, B3 
B6, B7, BB 
+Vdc 
Bl ,  B2, 
+Vdc 
Bl ,  B2, B3, B4 
+Vdc 
BS, B6, B7, BB 

Probe wire colour Description 
brown power supply 
white signal 

brown power supply 
white signal 
brown power supply 
white signal 
brown power supply 
white signal 

Tab. 4.d 
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4.3.5 Connecting 0/5 V ratiometric pressure probes 
The pCO can be connected to all CAREL SPKT series active pressure probes or any pressure sensor available on the market with 0/5 V ratiometric signal. The inputs 
must be configured for 0/5V ratiometric signals by the application program resident in the memory. 

l'l&m:2-l V- f- �to60tll 
mat p:Met:-0\',VfiW 

Fig. 4.e 

field card 

Controller 
pCQ' 

peon 

pCOI 

pCOC 

IPCO terminals 
+SV Ref 
GND 
B l ,  B2, 83 
86, B7, 88 
+SV Ref 
GND 
B l ,  82 
+SV Ref 
GND 
B l ,  82, B3, 84 

Probe wire colour Description 
black power supply 
green power supply reference 
white signal 

black power supply 
green power supply reference 
white signal 
black power supply 
green power supply reference 
white signal 

Not available 

4.3.6 Connecting active probes with o to 1 0  V output 
The inputs must be configured for O to 1 0 V signals by the application program resident in flash memory. 

Controller 0 to 10 V probe cable 
pCO' GND reference · 

B l ,  82, 83, 86, 87, 88 signal 
+Vdc brown 

Power supply (if used) 
pCQn Not available directly 
pCO Not available directly 
pCOC Not available 

Tab. 4.f 

• Reading O to 1 0  V inputs with the pCO' and pCOxs 

Warning: the pCO' and peon cannot read O to 1 0  Volt inputs. 

On both controllers, to read this type of input simply set it as 0-5 V at an application level and then fit a 20.SKQ, 1 /4W, 10/o resistor in series with terminal Bn, as shown 
in the drawing below. 

Code: +030220336 - rel. 1 .4 - 22/01/10 

• In this way, for the pCO' a measurement error of approx 1 .20/o is introduced. This error can be easily 
overcome by modifying the reading of the analogue input by the application using a gain coefficient of 
1 .0 1 25, or using two l OK resistors in series instead of one 20.5K. 

• For the pCOxs, the following formula must be applied to reading of the analogue input : X= (value of 
Ainpco2 - 504 ) * 2. 1 .  
Where: "Value of Ainpco2" is the value of the input read by the software. 

Note: 
• the impedance of the pC01 input configured as O to 5 V is 20KQ; 
• the impedance of the pCO" input configured as O to 5 V is 6.6KQ. 
The probe must have an output resistance that is much lower than the input resistance of the pCO as 
indicated above; otherwise the formula applied to the reading will need to be adjusted. 
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4.3.7 Connecting the analogue inputs selected as ON/OFF 
A number of analogue inputs on the pCO can be configured as voltage-free digital inputs, not optoisolated. 
The inputs must be configured as voltage-free digital inputs by the application program resident in flash memory. 

Controller 
pCO 

pCO" 
pCO1 

pCOc 

Fig. 4.g 

IPCO terminals 

digit 1 digit 2 
8(4 BCS 
B4 BS 

BS B6 
GND GND 

digit 3 digit4 
8(9 BCl0  
B9 B 10  

Not available 

Not available 
Tab. 4.g 

Warnings: the maximum current available at the digital input is 5 mA (thus the rating of the external contact must be at least 5 mA). 

4.3.8 Distance of the analogue inputs 
The sizes of the cables used for connecting the analogue inputs over a distance are shown in the following table: 

type of input size (mm') for lenRth up to 50 m size (mm') for lenRth up to 1 00 m 
NTC 0.5 1 .0 
PTl O00 0.75 1 .5 
I (current) 0.25 0.5 
V (voltage) 0.25 0.5 

Tab. 4.h 

If the product is installed in industrial environments (application of the EN 61 000-6-2 standard) the length of the connections must be less than 30m. 
In any case, this length should not be exceeded so as to prevent measurement errors. 
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Digital input wire 

1 
2 

1 
2 
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4.4 Connecting the digital inputs 
The pCO features digital inputs for connection to safety devices, alarms, device status indictors and remote control signals. These inputs are all optically-isolated from 
the other terminals and can operate at 24 Vac, 24 Vdc and some at 230 Vac. 
Note: separate as much as possible the probe and digital input signal cables from the cables carrying inductive loads and power cables to avoid possible 
electromagnetic disturbance. 
IMPORTANT WARNINGS: if the control voltage is taken in parallel from a battery, install a dedicated RC filter in parallel with the battery (the typical features are l 00 
n, 0.5 µF, 630 V). 
If connecting the digital inputs to safety systems (alarms), remember that: voltage across the contact must be considered as the normal operating condition, while no 
voltage must represent an alarm situation. In this way, any interruption (or disconnection) of the input will also be signalled. Do not connect the neutral to an open 
digital input. Always make sure that it is the line that is disconnected. The 24 Var.jVdc digital inputs have a resistance of around 5 kn. 

4.4.1 24 Vac digital inputs 

For pCO', pCO' and pCO<: all inputs can be 24 Vac. 
The following figure represents one of the most common diagrams for connecting the 24 Vac digital inputs, for a pCO'. 

�====================================::t==============-_, 
Fig. 4.h 

4.4.2 24 Vdc digital inputs 
For pCO', pCO' and pCO<: all inputs can be 24Vdc. 
The following figure represents one of the most common diagrams for connecting the 24 Vdc digital inputs, for a pCO'. 

sc1vice card 

ficld c.ird 

2-Mi; 

I :  
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0 0 0  
u�riol c:rd 

Fig.4.i 
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To maintain the optical isolation of the digital inputs, a separate 
power supply must be used just for the digital inputs; Figs. 4.h 
and 4.i show the connection diagrams for the versions: MEDIUM 
(extended) and LARGE (limited to the part regarding the 
terminals located inside, on the board). While being the more 
common and the simplest diagrams to complete, these do not 
exclude the possibility of powering the digital inputs 
independently from the power supply to the pCO. 
In any case, the inputs only have functional insulation from the 
rest of the controller. 

Note: there are no digital inputs in the Extra Large zone. 

) 
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4.4.3 Connecting the digital inputs to the pCOXS 
The pCO" features up to 6 not optoisolated digital inputs, with voltage-free contacts, for connection to safety devices, alarms, device status indictors and remote control 
signals, etc. 
These operate at 24 Vdc (supplied by the pCO") with a guaranteed current at the contact of 6 mA. 
Warning: separate as much as possible the probe and digital input signal cables from the cables carrying inductive loads and power cables to avoid possible 
electromagnetic disturbance. 

The following figure shows the diagram for connecting the digital inputs. 

Fig. 4.1 

4.4.4 230 Vac digital inputs 
FOR PCO', PCO' AND PCO' ONLY 

J J J J J J  

I �jjjjj 

There are up to two groups of 230 Vac inputs. Each group features two inputs and the groups have double insulation between them and therefore may have different 
reference voltages. The digital inputs cannot be independent within each group: for example, with reference to Fig. 4.m, inputs ID 15  and ID1 6, due to the common 
terminal, must be powered at the same voltage to avoid dangerous short-circuits and/or 230 Vac being supplied to circuits operating at lower voltages. In any case the 
inputs have double insulation from the rest of the controller. 
The following figure represents one of the most common diagrams for connecting the 230 Vac digital inputs. 

Warnings for the 230 Vac digital inputs: 
• 230 Vac 50/60 Hz + 1 0/-1 5  O/o; 

Fig. 4.m 

The uncertainty of the switching threshold ranges from 43 
to 90 Vac. It is recommended to use a 1 QO mA fuse in series 
with the digital inputs. 

input 
pCO' terminals 13, 14, 1 5, 16  
pCO"' terminals Not available 
pCO' terminals 1 3, 14  
pCQ' terminals 1 1 , 1 2  

Tab. 4.i 

• for each group, the two inputs, 24 Var.jVdc or 230 Vac have the same common pole, the inputs will both work at the same voltage (24 Var.jVdc or 230 Vac). 
Insulation is primary. 

4.4.5 Distance of the digital inputs 
Important note: do not connect other devices to the dig1tal inputs. 
The sizes of the cables used for connecting the digital inputs over a distance are shown in the following table: 

size (mm') for length u to 50 m size (mm') for length u to 00 m 
0.25 0.5 

If the product is installed in industrial environments (application of the EN 6 1 000-6-2 standard) the length of the connections must be less than 30m. 
In any case, this length should not be exceeded so as to prevent reading errors. 
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4.5 Connecting the analogue outputs 
4.5.1  Connecting the O to 1 o V analogue outputs 
The pCO provides 0-l 0V optically-isolated analogue outputs, powered externally at 24Vac(Vdc. 
Fig. 4.n shows the electrical connection diagram; the 0 V (zero) of the power supply is also the reference for the output voltage. 
The table below shown summarises the distribution of the analogue outputs according to the versions available. 

DCO' terminals 

pCO" terminals 
pCO' terminals 

pCO' terminals 

I m s t- '° i;:: I � :i' ill <.) 
0 (.) - .... (.) 
a:j co O D 0 

I . ..... ,..._ ,...,  ,..._ ..... ..... ..... ..... ..... ..... .....  - - 11  

I I� � � �  �I I® @ @ @ @ @ @ @ �I 
M - - - - - - - - - - M 7,...., ,-,. ,..., ,,.., ..... 

� � � � � �II� � � � � @ � �  �I I� � �  �I I� � � �  � 1@ � � � �1 

24VacNdc 
ov 

':? 

J 
§ ;:: � M ;' >-

�1 I I � 
� 

Voo• 

no. of analogue outputs 

SMALL Yl, Y2, Y3, Y4 
MEDIUM Yl , Y2, Y3, Y4 
LARGE Y l ,  Y2, Y3, Y4, YS, Y6 
XL NO Y l ,  Y2, Y3, Y4 
XL NC Yl, Y2, Y3, Y4 

Y l ,  Y2 

SMALL Yl ,  Y2, 
MEDIUM Yl, Y2, 

Tab. 4.1 

v�, 
Voo, 

Fig. 4.n 

reference 

VGO 

GO 

VGO 

VGO 

LI 

Warning: on the pCO" the outputs are not optically-isolated. Also remember that the internal circuit of the power supply to the pCO"' is isolated. 

4.5.2 Connecting the PWM analogue outputs 

pCO Sistema 

The pCO' and the pCO"' provide a PWM analogue output for phase cutting speed controllers. Fig.4.o shows the most common electrical connection diagrams. 

no. of analogue outputs I 
pCO' terminals not available 
pCO" terminals Y3 I 
p(O' terminals Y3, Y4 I 
pCO' terminals not available 

Tab. 4.m 

Fig. 4.o 

reference 

GO 
VGO 

Note: the power supply to the circuit measuring the zero crossing is at terminal G on the pCO' and terminal SYNC on the pCO"', and must be 24 Vac, in phase with 
the power supply to the actuator: for three-phase power supply, use the same phase to power the pCO"' and the actuator. 
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4.5.3 Optional modules 
Module for converting a PWM output to a O to 1 O V analogue output or 4 to 20 mA. 
A special module is used to convert a PWM output (5 V pulses) into a linear O to 10  V or 4 to 20 mA analogue output (code CONV0/l 0A0). 
The control signal (at the input terminals it is optically-isolated from the rest of the module) must have a maximum amplitude of 5 V and a period of between Bms and 
200 ms. The O to 10 V output can be connected to a maximum load of 2kO, with a maximum ripple of 100 mV, while the 4 to 20 mA current output can be connected 
to a maximum load of 2800, with a maximum overshoot of 0.3 mA. 
The module measures 87x36x60 mm (2 DIN modules) and has IP20 index of protection. 

Module for converting a O to 10 V analogue output to an SPDT digital output (code CONVONOFF0) 
This module is used to convert a 0 to 1 0 V analogue output (Yn) to an ON/OFF relay output. The control signal Yn (at the input terminals it is optical ly-isolated from 
the rest of the module), to ensure the relay switches from OFF to ON, must have a minimum amplitude of 3.3 V. The relay is SPDT with a maximum current of 1 0 A 
and a maximum inductive load of 1/3 HP. The module measures 87x36x60 mm (2 DIN modules) and has IP20 index of protection. 

Module for dividing the number of pulses at the digital input by 8 (code PC0208DI0O) 
This module is used to independently divide the frequency of two signals by a factor of 8. The two input signals (at the input terminals they are optically-isolated from 
the rest of the module) must have a amplitude of between 1 0 and 20V, a duration greater than 1 o ms and a maximum frequency of 1 O Hz. 
The module measures 87x36x60 mm (2 DIN modules) and has IP20 index of protection. 

4.6 Connecting the digital outputs 
The pCO features digital outputs with electromechanical relays and for ease of installation, the common terminals of some of the relays have been grouped together. If 
a diagram in Fig. 4.p is used, the current at the common terminals must not exceed the rating (nominal current) of an individual terminal (8 A). 

4.6. 1 Electromechanical relay digital outputs 

Fig. 4.p 

The relays are divided into groups, according to the insulation distance. Inside each group, the relays have just basic insulation and thus must have the same voltage 
(generally 24Vac or l 1 0-230Vac). 
Between the groups, instead, there is double insulation and thus the groups can have different voltages. In any case there is double insulation from the rest of the 
controller. 

4.6.2 Changeover outputs 
Some relays feature changeover outputs: 

Relay changeover reference 
pCO' terminals 8, 1 2, 1 3, 14 . 15  

oCO"' terminals 
pCO' terminals 8, 1 2, 13, 

pCO terminals 9, 10, l l  
Tab. 4.n 
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4.6.3 Solid state relay (SSR) digital outputs 
The pCO also features a version with solid state relays (SSR) for controlling devices which require an unlimited number of switching cycles and thus would not be 
supported by electromechanical versions. This outputs are dedicated to loads powered at 24VacfVdc with a maximum power Pmax = 1 OW. 

Relav chani?eover reference 
pCO' terminals 

SMALL 7 
MEDIUM 7, 1 2  

LARGE 7, 1 2, 1 4  
XL NO 7 ,  12  
XL NC 7 ,  1 2  

pCO" terminals 4, 5 
pCO' terminals 

SMALL 7, 8 

Fig. 4.p MEDIUM 7, 8, 12 ,  1 3  
p(O' terminals not available 

Tab. 4.o 

Warning: the load of the SSR relay is powered at 24VacfVdc, thus all the other terminals in the group, from 1 to 6, must be powered with the same tension due to the 
absence of double insulation within the group. Moreover, terminals from 1 to 6 can be powered at 1 1  O to 230 Vac using a safety transformer (Class 2). 

4.6.4 Summary table of the digital outputs according to the versions available 

NO contacts NC contacts changeover reference total no. outputs 
pCO' terminals 

SMALL 7 1 (8) 8 
MEDIUM 10 3 (8, 1 2, 13) 13 

LARGE 1 3  (8, 1 2, 1 3, 1 4, 1 5) 1 8  
XL  NO 26  (8, 1 2, 1 3) 29 
XL NC 10  1 4  (8, 1 2, 13) 27 

oCO" terminals 4 - (8, 1 2, 13) 5 
oCO' terminals 

SMALL 7 8 8 
MEDIUM 10  8 ,  1 2, 13 13 

oCO' terminals 10 9, 1 0, 1 1  13 
Tab. 4.p 

4.6.5 Distance of the digital outputs 

SSR relay reference 

1 (7) 
2 (7, 12) 
3 (7, 1 2, 1 4) o 4 (7, 1 2, 14, 1 5) 
7, 1 2  
7 ,  1 2  
4 ,  5 

7, 8 
7, 8, 1 2, 13  
--

The sizes of the cables used for connecting the digital outputs over a distance are shown in the following table: 
AWG Size (mm') Current 
20 0.5 2 
1 5  1 .5 6 
1 4  2.5 8 

Tab. 4.q 

If the product is installed in industrial environments (application of the EN 61 000-6-2 standard) the length of the connections must be less than 30m. 
In any case, this length should not be exceeded so as to prevent measurement errors. 
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5 . 1  Introduction 
All the pCO controllers can be connected together and to other Carel devices in a local network (plAN), without requiring optional devices, thus allowing the 
communication of data and information from one location (node) to another. 
The pCO terminals can display the variables (temperature, humidity, pressure, 1/0, alarms) from one controller only at any one time. The terminal does not need to be 
connected to the pCO for the normal operation of the controller, however it can be used for the initial programming of the fundamental parameters. 
If one or more terminals are disconnected or malfunctioning, the control program continues to operate correctly on each pCO board. 
In general, the application program can monitor the status of the network and the terminals and respond in the event of malfunctions. 
The figure below shows a possible plAN network connection diagram. 

pGD1 pGDO 

� 
[ pLAN (RS485 62.5 kbit) 

---:J] 

pCOX5ADD: N 

pCO3 ADD: 1 pCO1 ADD: 2 
Fig. 5.a 

The standard communication speed over the network is 62500 bps but some devices also support speeds of 1 1 5200 bps. 
All the units in the network must in any case use the same speed. 
A maximum of 32 units can be connected, including: 
- pCO controllers, running the control program; 
- boards that extend the 1/0 functions (such as the EVD200 driver); 
- terminals (LED, 4x20 LCD and graphic). 

Each unit in the plAN is identified by a unique address, that is, a number between 1 and 32. Address 32 can only be assigned to a terminal. 
The programs for the different applications (e.g.: standard chiller, standard air-conditioners, compressor racks, .. . ) cannot be automatically integrated into a local 
network: they must be configured considering the architecture of the system and using the developing CAREL tool. 
Each pCO board connected to the network can manage up to 3 plAN terminals at the same time. The values are displayed simultaneously and not independently on 
ea_ch terminal, as if they were connected in parallel: for this reason, the pCO cannot control different types of terminals at the same time (for example, one pGD' and 
one pGD'). 

A terminal associated with a certain board is defined as: 
-private ("Pr") if it exclusively displays the output of that board; 
- shored ("Sh") if either automatically or from the keypad it can be switched between more than one board; 
- shored with printer ("Sp") if, as well as being shared, it is fitted with a RS232 serial board for connecting a printer (only for the old PCOT and PCOI terminals, not the 
pGD). 

Each pCO maintains constantly updates the display on the private terminals, while the shared terminals are only updated only if the pCO controller in question has 
control over the terminal at that moment. 
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From the logical point of view, the connections are shown in the following figure: 

pC0 1 4 Private 

Shared 

2 

4 3 

Fig. 5.b 

pCO Sistemo 

Private 

In the example, the shared terminal is associated with 4 pCO' controllers, however currently only controller l can display data and receive commands from the keypad. 
The terminal is switched between the different controllers cycl ically (l ➔2➔3➔4➔ l . . .  ) by pressing a predefined button. Switching can also occur automatically, 
managed directly by the program; in this case, in fact, a pCO controller can request control over the shared terminal to display new alarms or, vice-versa, give up 
control to the next pCO after a preset time (cyclical rotation). 
The data corresponding to the number and type of terminals are established during the initial configuration of the network, and are saved in the permanent memory 
on each individual pCO controller. The details of the configuration are described below. The plAN connection between two pCO controllers can only be made using 
an AWG20/22 shielded cable, made up of a twisted pair plus the shield. The terminal and the pCO can be connected using a 6-wire telephone cable or AWG20/22 
shielded cable, depending on the model of terminal. 
Further aetails on the installation of the terminals are provided in the section on "pLAN electrical connections". 
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5.2 Installing the pGDO and pGD l  terminals 
The connection between the terminal and the pCO is  made using a 6-wire telephone cable, supplied by CAREL (code S90CONN). 
To make the connection, simply plug the telephone connector into the RJ 12 jack on the rear of the terminal, and in connector: 
• J l 9  on the pCO'; 
• JS on the pCO"; 
• J l O  on the pCO', pCO'. 

pCO Sistema 

The address of the terminal can be set in the range between o and 32; addresses from l to 32 are used by the plAN protocol, while address o identifies the Local terminal 
protocol,' used for point-to-point connections without graphics and to configure the pCO. The default address is 32. The address can only be set after having powered up the 
terminal via the RJ 12 connector. To access configuration mode, press the UP, DOWN and ENTER ( t, ! , +---1 ) buttons together for at least 5 seconds; the terminal will display a 
screen similar to the one shown below, with the cursor flashing in the top left corner: 

Display address 
setting . . . . . . . . .  : 3 2  

I/0 Board 
'----------�.Fig. s.d 

To change the address of the terminal ("Display address setting"), proceed as follows. 
Press the ENTER button once: the cursor will move to the "Display address setting" field. 
Select the desired value using the UP and DOWN buttons, and confirm by pressing ENTER again. 
If the value selected is different from the value previously saved, the following screen will be displayed and the new value will be saved to the permanent memory. 

Display address 
changed 

,.__ _________ _, Fig. 5.e 

If the address field is set to 0, the terminal communicates with the pCO board using the Local terminal protocol and the "1/0 Board address" field is no longer shown, 
as it has no meaning. 
To change the list of terminals (private and shared) associated with a pCO board, proceed as follows: 

enter configuration mode (see above) by pressing the UP, DOWN and ENTER buttons together for at least 5 seconds. 
press the ENTER button twice: the cursor will move to the "1/0 Board address" field. 
select the address of the desired pCO board and confirm by pressing ENTER. 

The pCO will then enter the configuration procedure, showing a screen similar to the one below. 

Terminal config 
Press ENTER 
.to continue 

�--------� Fig. 5.f 

l )  Press ENTER again: the configuration screen will b e  displayed, similar to the one below. 

P :  01 Adr 
Priv/Shared 
Trml 32  Sh 
Trm2 02 Pr 
Trm3 

.__ ________ _, Fig. 5.g 

Change the configuration of the terminals as required. The ENTER button is used to move the cursor from one field to another, while the UP and DOWN buttons 
change the value of the current field. P:xx shows the address of the selected pCO board (in the example shown in the figure, this is board l ). 
To exit the configuration procedure and save the data, select the "Ok?" field, set "Yes" and confirm by pressing ENTER. 
During the configuration procedure, if the terminal remains inactive (no button is pressed) for more than 30 seconds, the pCO board automatically exits the procedure 
without saving any changes. 

Important: the pGD* terminals cannot be configured as "Sp" (shared with printer) as they do not have the printer output. Selecting this mode has no effect on the 
management of the printed messages. 
If during operation the terminal detects the inactivity of the pCO board whose output it is displaying, it cancels the display completely and then shows a message 
similar to one below. 

I/0 board 01 fault 

.__ ________ _, Fig. 5.h 
If the terminal detects the inactivity of the entire plAN network, that is, it does not receive any message from the network for 1 O consecutive seconds, it cancels the 
display completely and shows the following message: 

NO LINK I 

�--� Fig. 5.i 
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5.3 Installing the pGD2 and pGD3 terminals 
The connection between the terminal and the pCO is made only using an AWG20/22 shielded cable, terminated with 3-pin plug-in connectors. 
To make the connection, simply plug one of the connectors into the "RS485" jack on the terminal and the other to connector 
• J6 on the pCO", 
• Jl l on the pCO', pCO', pCO'. 

pCO Sistema 

The pGD' and pGD' terminals can set the network address and communication speed from a menu. To access this menu, press any point on the touch screen together 
with the UP and PRG buttons; alternatively, access is also possible by pressing UP, DOWN, ENTER at the same time. In both cases, after l second a screen similar to the 
one below will be displayed: 

Display Configuration X a 
I>---�-�------< 

'.====S=c=r=ee=n=S=e=t=ti=ng=s===�I] 
-

�--1\l_e_t_w_o_rl_< _C_o_n_fi=g_u,_·a_t_io_n __ �] -
General Options 

,�---��--
Fig. 5.1 

To access a menu item, simply press the touch screen on the item or, alternatively, press the UP or DOWN button until selecting the item, then confirm with ENTER. 
To change the value of a field after having selected it (a field is selected when the cursor is flashing on the field), press the UP or DOWN button until reaching the 
desired value, then press ENTER to save the value. Pressing ESC before ENTER cancels the changes made to the field. The buttons available during the configuration 
phase are visible on the right-hand side of the display. The network configuration options are available under "Network Configuration". When selecting this item, the 
terminal will display a screen similar to the one below: 

Network Configuration X a 
I Terminal Address: 32 ]j -Baud Rate: 62500 (Default) -

I\Jetwork Monitor 

Setup 1/0 Boar cl: --

Fig. 5 .m 
The following options are available. 
• Terminal Address: used to set the address of the terminal, from l to 32. 

If the value "-" is set (two dashes are displayed) the terminal will communicate with the pCO board using the Local terminal protocol (point-to-point) rather 
than plAN: the "Baud Rate", "Network Monitor" and "Setup 1/0 Board" fields will no longer be displayed, as they have no meaning. 

• Baud Rate: used to set the pLAN communication baud rate. The options are 62500 bps (default) and l 1 5200 bps. The 1 1 5200 bps option must only be set if all 
the devices in the network are configured for this speed; note that not all pLAN support devices the 1 1 5200 bps setting. 

• Network Monitor: used to display the network status. For further information, see the user manual for the pGD2/3 terminals. 
• Setup 1/0 Board: used to modify the list of terminals associated with each individual pCO board. To do this, select the address of the desired board (only the 

boards that are effectively on line can be selected) and confirm by pressing ENTER: then press the "Setup" button on the display to start the configuration 
procedure a lready described for the pCOl/pCOT terminals. 

Important: like all the pGD* terminals, the pGD' and pGD' cannot be configured as "Sp" (shared with printer) as they have no printer output. Selecting this mode has 
no effect on the management of the printed messages. During operation, the terminal monitors special conditions of the pLAN network, and highlights these with 
messages on the display, as illustrated below. 
• Message "Starting up, please wait to ": the terminal has just been started and/or is initiating communication. 
• Message "Please wait...": the procedure for assigning the private or shared terminals to a pCO has just ended and the terminal is awaiting the start of 

communication. 
• Message "No network link: terminal alone": the pLAN protocol has been selected and no pCO is detected within 40 s from power-up, or alternatively the 

network is inactive (no package received) for at least 20 s during normal operation. 
• Message "1/0 board (at address xx) fault": the plAN protocol has been selected and the terminal has lost communication with the pCO whose output it was 

displaying for more than least 8 s. 
• Message "No 1/0 board configured for this terminal": the plAN protocol has been selected and the terminal is not among those configured for the pCO in the 

network. The message is displayed 40 s after power-up or around 8 seconds after ending the procedure for assigning the terminals to a pCO. 
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5.4 Installing the Aria terminal 
The connection between terminal and pCO is made using AWG20/22 shielded cable only. To connect the cable to the terminal, proceed as follows. 
1 )  Disconnect power to the terminal. 
2) Separate the front of the terminal from the bottom shell (for further details, see the user manual or the instruction sheet). 
3) Fasten one end of the cable shield to the terminals marked "GND", "RxfTx+" and "Rx(Tx-" in the bottom shell. 
4) Close the terminal again. 

pCO Sistema 

To connect the cable to the pCO, the end not connected to the Aria terminal must be terminated with a 3-pin plug-in connector, then plug this into connector: 
• J6 on the pCO", 
• Jl 1 on the pCO', pCO', pCO'. 
The Aria terminal communicates with the pCO boards by exchanging variables across pLAN. As the code that manages the terminal is resident in ROM, and therefore 
cannot be changed depending on the devices that make up the network (as normally occurs for pCO boards), the terminal can receive variables from any device in the 
network, but can only send data to one device, selected by the user. Overall, there are five parameters used to configure pLAN communication on the Aria terminal: 
• L 1 :  pLAN address of the Aria terminal (between 1 and 3 1  ); 
• L2: pLAN address of the device the variables are sent to (between 1 and 3 1  ); 
• L3: pLAN page (between o and 255); 
• LS: used to selectively inhibit the reception of some variables; 
• LG: communication protocol over RS485 line, selectable as pLAN or CAREL Slave. 

For further information on the parameters and on the variables that can be exchanged, see to the user manual. 
The Aria terminal parameters can be set on the keypad or by copying the settings from a hardware key programmed previously using a sample device. In the first case 
(programming by keypad), proceed as follows: 
1 )  power up the terminal; 
2) press the SET and MODE buttons together: the terminal will display a screen for entering the enabling code; 
3) using UP or DOWN enter the code "22" and confirm by pressing SET: the terminal enters parameter configuration mode, showing a screen similar to the one 

below (the code at the bottom is the name of the parameter, while the number at the top is the value of the parameter). 

-, C 
dE 

4) Press the UP and DOWN buttons until the terminal shows the desired parameter. 
5) Press SET to make the change: the selected parameter flashes. 
6) Enter the desired value using the UP and DOWN buttons, then confirm by pressing SET. 
7) Exit programming mode by pressing the HOLD button. 

Important: after having changed the pLAN address (parameter L 1 ), turn the terminal off and on again for the changes to take effect. 

If wanting to set the parameters using a hardware key, first of all copy the parameters from the sample device as follows: 
1) connect the key; 
2) power up the sample device by pressing and holding SET and DOWN; 
3) the device starts copying the data to the key: the display shows the message "EC"; 
4) at the end of the copy operation the message OK or NO is shown, depending on the outcome of the data transfer. 

To then copy the parameters from the removable hardware key to the terminal, simply proceed as follows: 
1 )  connect the key; 
2) power up the terminal by pressing and holding the UP button; 
3) the terminal starts copying the data from the key: the display shows the message "CE"; 
4) at the end of the copy operation the message OK or NO is shown, depending on the outcome of the data transfer. 
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5.5 Setting the pLAN address on the pCO 1, pCOxs, pCOc and pCO3 

The pCO', pCO", pCO' and pCO' controllers do not have dipswitches for setting the plAN network address: the plAN address can set from any terminal, pGD0, pGDl ,  
pGD2, pGD3 or built-in on  the models where fitted. To set the address from an external terminal (not built-in), proceed a s  follows. 

1 )  Set address 0 on the terminal (see the previous sections for details on how to set this address). 
2) Power down the pCO. 
3) Remove any plAN connections from the pCO to other controllers. 
4) Connect the terminal to the pCO. 
5) Power up the pCO, pressing the UP and ALARM buttons together on the terminal. After a few seconds, the pCO commences the start-up sequence, and the 

display shows a screen similar to the one below: 

#################### 
selftest 

please wait . . .  

#################### 

Fig. 5.n 
6) When this screen appears, wait 1 0 seconds and then release the buttons. 
7) The pCO stops the start-up sequence and shows a configuration screen similar to the one below: 

pLan address : 0 
UP : increase 
DOWN : decrease 
ENTER : save & exit  

Fig. 5.o 
Then set the plAN address using the UP and DOWN buttons on the terminal. 

B) Confirm the address by pressing the ENTER button: the pCO completes the start-up sequence and uses the specified address. 

Note: step 6) is only required for the pGD2 or pGD3 terminals. To modify the address from a Built-In terminal, steps 1 )  and 3) are not needed; the rest of the 
procedure is the same as described above. 

5.6 pLAN electrical connections between the pCO controllers 
The connection of the pCO controllers in the plAN is carried out using an AWG20/22 shielded cable, twisted pair plus shield, with a capacitance between the wires of less 
than 90 PF/m. 
Maximum plAN network length: 500 m with AWG22 cable, twisted pair with shield. 
The boards are connected in parallel with reference to plug-in connector J 1 1 . 
IMPORTANT: observe the network polarity: RX/TX+ on one board must be connected to RX/TX+ on the other boards; the same is true for RX/TX-. 

Fig. 5.p shows a diagram of a number of boards connected in a plAN network and powered by the same transformer typical for a number of boards connected inside 
the same electrical panel. 

Fig. 5.p 

Fig. 5.q shows a diagram of a number of boards connected in a plAN network and powered by different transformers (with GO not earthed), typical of a number of 
boards inside different electrical panels. 
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Fig. Fig. 5.r shows a diagram of a number of boards connected in a plAN network and powered by different transformers with the same earth; this is a typical 
application for a number of boards inside different electrical panels. 

IMPORTANT WARN INGS: 
• the earth connection must be made to the same point in the earth line (same earth pole, for all the pCO boards) 
• with these configurations (Figs. 5.e, 5.f and 5.g) Class 2 safety transformers must be installed. 
• . if the GO terminals of the pCO controllers are connected together, connect the pLAN cable shield to one pCO only. 

5.7 Remote installation of a terminal in a pLAN network 
When the pCO boards are connected in a plAN network, the terminal can be remotely-installed at a distance of up to 50 metres, if using a telephone cable, while it 
can be located at a distance of up to 500 metres if using a shielded cable, TCONN6J000 and a separate power 
supply. 
Note: to reach the maximum length, use a bus layout with branches that do not exceed 5 m. 
The following figures show the connection diagrams for the various configurations. e =---
If using the terminal in a residential environment, the cable must be always shielded. -i::=:::::111._ The maximum distance between the pCO and the user terminal is shown in the following table: 

type of cable power supply power supply 
distance 

telephone 50 m aken from pCO (1 50 mA) 
AWG24 shielded cable 200 m a ken from pCO ( 1 50 mA) 
AWG20/22 shielded cable 500 m separate power supply via TCONN6J000 

The maximum distance between two pCO' controllers with AWG20/22 shielded cable is 500 m. 

Important: do not reverse the GND and +Vdc cables. 
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Fig. 5.s 

Connection to TCONN cable 

+ - TX TX + 
RX RX 



The Fig. 5.i represents the shunt code TCONN6J000, used in pairs for the remote installation of the pCO in the pLAN network 
with AWG20/22 shielded cable. 

Cable AWG20/22 (with power supply) 
Terminal Function Cable connections 

0 Earth Shield 
l +VRL (H30 Vdc) First pair A 
2 GND Second pair A 
3 Rx/TX- Third pair A 
4 Rx/TX+ Third pair B 
5 GND Second pair B 
6 +VRL (H30 Vdc) First pair B 

Tab. 5.b 

5.7 . 1  Remote installation of the terminal up to 500 m in pLAN network with AWG20/22 shielded cable 
This installation is shown in Fig. 5.1. It requires a separate power supply via TCONN6J000. 

pLAN - to pCO 

AWG20/22 
1 twisted pair 

J 14  and J 15  on 2-3 
solo TCONN6J000 

+ 

Fig. 5.u 

alimentatore 
power supply 

20 .. .30 Vdc - 150 mA 

I ■ 
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0 <> • • •• •• 0 . . . . . .  . 
6 5 4 3 2 1 0  

!J ®  n ® □ 
o i.- i.a �  � o  

Fig. 5.i 

A Important: the overall length of the network must not exceed 500 m. Consequently if the terminal is also remote the length of the cable to the terminal is 
included in the calculation of the total length. 

A The terminal cable represents a branch of the network, and therefore if this is greater than 5 m in length it can only be connected to the first or the last pCO in 
the network. 

5.8 pLAN network technical specifications 
The technical specifications of the plAN network are summarised in the following table: 

description 
Standard communication 
Baud rate (kbiVs) 

Protocol 
Maximum length of the network (m) 

characteristic 
Asynchronous HALF DUPLEX RS485 
62.5 
1 1 5.2 for pCO' (selected by software) 
Multimaster (CAREL proprietary protocol) 
500 

5.8. 1 Optically-isolated pLAN (pCO' only) 
The pCO' is also available with an optically-isolated serial plAN. This simplifies installation, as the earthing requirements of the pCO' do not need to be observed. The 
pCO' controllers can be connected to earth points with different voltages without the shield carrying current. 

',�ld =�•d 

@ ' '  
I r- -* Fig. 5.v 
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LonWorks® serial board: PCOl OOOOFO 
The PCO 1 OOOOFO and PCO 1 OOOORO optional boards for the pCO electronic controllers are used to interface these with a 
LonWorks network®. 
Warning: in order to be operational, the interface board must be programmed based on the application installed on the 
pCO. 
Information on the procedure for programming the board is provided in the manual code +030221 960. 
The program is resident in flash memory fitted on a socket, and can be programmed directly via the LonWorks® 
network, using the network installation and maintenance tools such as LonMakern". 
The boards differ based on the type of LonWorks® network interface and the type of electronic controller it can be fitted 
on: 
• PCO*OOOOFO - interface to ITT- l OA 78 kbs (TP/FT-1 0); 
• PCO*OOOORO - interface to RS485 39 kbs (TP/485-39). 
The baud rate of the pCO must be set to 4800, while the pCO address is not significant, as this is automatically recognised by the 
board. An option already programmed with the standard chiller profile is also available: code PCOlOOOl FO. For the 
technical specifications and the meanings of the connections (pins), as well as details on the procedure for fitting the 
board, follow the instructions shown on the instruction sheet provided in the packaging (code +050004040). 

TREND board: PCOl 00CLP0 

This is used for communication with the TREND interface, a building automation system that is very widespread in 
English-speaking countries. 

6.2.2 Serial boards for connection to a "field bus" network 
The optional Field bus boards offer a serial interface that allows the pCO' and pCO' to communicate with other devices over various standards. In fact, the tLAN,.MP 
bus and RS485 options interface the pCO to a network of devices including actuators, probes, expansions and terminals. 

Code: +030220336 · rel. 1 .4 • 22/01/10 

Electrically insulated RS485 serial board: PCO 1 OOFD 1 O 
The PCO l OOFD 10 option is used to connect the pC03 and pCO 1 ,  via an electrically insulated interface, to an RS485 
network, using the connector with plug-in terminals on the board. The controller consequently acts as the MASTER (i.e. 
supervisor), and therefore other pCO controllers or SLAVE devices can also be connected. The meaning of the pins on the 
connector are denoted by the screen printing on the board. A maximum of 207 connectable devices using this type of 
connection. If the optional board occupies the last position on the supervisor serial line and the line is longer than l OOm, the 
line must be terminated by connecting a 1 20n - 1/4 W resistor to the terminal pins. 
If the function set is SLAVE, on the other hand, only one pCO with this optional board can be connected to the network. 

!LAN and PST board: PCO l OOTLNO 
The PCOl OOTLNO option is used to connect the pCO' .to a tLAN network using two separate connectors. 
The first connector is used to connect the pCO' and pCO' to a tLAN network. Using this connection and a suitably-configured 
application in TLAN MASTER mode, the pCO' can interact with the pCO 1/0 expansion (tLAN version - PCOEOOTLNO) or with 
other pCO controllers fitted with a !LAN connection, configured in tLAN SLAVE mode. 
A maximum of 5 connectable devices using this type of connection. 
The second connector, on the other hand, is used to connect a PNT or PST terminal. Using this connection and a suitably
configured application, the pCO' and pCO' can interact with a PNT terminal. Both connections require a shielded cable with a 
maximum length of 10 m. 
Important: the two connectors cannot be used at the same time. 

MP-Bus board: PCOl 00MPB0 

The PCOl OOMPBO option is used to connect the pCO' and pCO' to an MP-Bus network made up of 1/0 devices according to 
the Belimo standard. Up to 8 actuators can be connected at the same time, over a maximum distance of 30 m. For the 
connection of a temperature sensor, active or passive, or a digital contact, see the specific Belimo documents 
(www.belimo.ch). 
As regards the procedure for setting the network addresses, these are described in the specific manuals on the individual 
applications. For the technical specifications and the meanings of the connections (pins), as well as details on the procedure 
for fitting the board, follow the instructions shown on the instruction sheet provided in the packaging (code +050003270). 

RS232 serial board for modem management: PCOSOOFD20 
The PCOSOOFD20 board is an option for the pCO l/pC03 electronic controllers to interface these directly with a standard 
HAYES modem. The board manages the "request to send" (RTS) in parallel with the-"data terminal ready" (DTR). 
For the technical specifications and the meanings of the connections (pins), as well as details on the procedure for fitting the 
board, follow the instructions shown on the instruction sheet provided in the packaging (code +050003295) 
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CANbus serial board: PCOS00HBFO 
These devices allow the pCO controllers to be connected to CANbus networks, and more precisely, to the e-drofan 
controllers for fan coils, exploiting the potential of the e-dronic system. This ensures simpler management of the 
installation, optimising comfort, synergies between the controllers and running costs. For the technical specifications and 
the meanings of the connections (pins), as well as details on the procedure for fitting the board, follow the instructions 
shown on the instruction sheet provided in the packaging (code +0500001 62). 

6.2.3 Other types of optional boards 

..:. 

.- r .;1 ') • -/ 

1- _____ ,. _ _j 

Memory expansion PCOl 00CEF0 
If the flash memory is not sufficient for the application program or the logs, the capacity of the pCO' can be expanded by fitting 
an expansion board. This option also includes the clock board and 32 KB of E2PROM memory. Consequently, remove the 
PCOl00CLK0 if the PCOl00CEF0 is used. For the technical specifications and details on how to insert the expansion board, 
carefully follow the instructions shown on the instruction sheet provided in the packaging. For information on the connections 
and the sequence of the operations, see the instruction sheet (code +050003245). 

Clock board PCOl 00CLKO 
For the pCO' and pCO", the PCOl00CLK0 board option is used to manage the time and date, as well as providing and extra 52 
bytes of RAM with battery backup. Do not fit this option on a pCO' that has been installed with the PCOl 00CEFO. 
For the technical specifications and the meanings of the connections (pins), as well as details on how to insert the expansion 
board, follow the instructions shown on the instruction sheet provided in the packaging. For information on the connections and 
the sequence of the operations, see the instruction sheet (code +050003230). 

IMPORTANT WARNINGS: operator safety and precautions to be observed when handling the board/boards. 
To safeguard operators and the boards, disconnect power before performing any operations. 
Electrical damage may occur to the electronic components as a result of electrostatic discharges from the operator. Suitable 
precautions must be therefore be taken when handling these components. Specifically: 
• before using any electronic component or board, touch an earthed object (simply not touching the board does not 

prevent discharges, as static electricity can produce a 1 0000V spike, which can form an arc of about 1 cm); 
• all components must be kept inside their original package as long as possible. If necessary, take the board from its 

package and place it into an antistatic bag, without touching the back of the board; 
• absolutely avoid using non-antistatic plastic bags, polystyrene or sponge, and avoid passing the board directly to other 

operators (to prevent electrostatic induction and consequent discharges). 

6.2.4 External modules and interfaces 

Interface for the OEM series humidifiers (PCOUMl2000) 
The PCOUMl2000 module is an interface for the pCO electronic controllers. This allows the control of the fundamental parameters 
of the OEM humidifiers manufactured by CAREL (level and conductivity of the water in the cylinder, TAM sensor for current input) 
directly from the pCO electronic microprocessor controller. The values measured by the sensors are converted into signals that can 
be read by the inputs on the pCO (for more information refer to the user manual for the application program). 
The PCOUMl2000 interface differs from the PCOUMID000 interface due to: 

greater precision and immunity to disturbance both as regards the conductivity reading and the level sensor; 
the "high water level" signal can be managed either as a digital or analogue output. 

Consequently, the controller can be connected to both the PCOUMID000 and the PCOUMl2000 board, with the only difference 
being the setting of the corresponding parameter, so as to tell the software to use the correct conductivity curve. 

J 
�5 1 10 

J 
►I 

Fig. 6.b 
For the technical specifications and the meanings of the connections (pins), as well as details on the procedure for fitting the board, follow the instructions shown on 
the instruction sheet provided in the packaging (code +0500032 10). 
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CAREL has always offered its C\JStomers different to interface the pCO sistema controllers with the more commonly-used BMS (Building Management Systems) .. 
Today in fact, with the expansion of BMS, the issue of communication between controllers made by different companies is increasingly important. CAREL has 
consequently developed compatibility with al l the protocols that are emerging as the standards in HVAC/R and intelligent management systems, such as Modbus®, 
LonWorks®, BACnetn·•, SNMP. 
As regards communication between controllers made by different companies, CAREL offers an excellent variety of solutions that allow the pCO family controllers to 
interface with controlled field devices, such as valves, VFD, serial sensors, Belimo actuators etc. In this way, the pCO controller does not just manage the single unit, but 
the entire a ir-conditioning / refrigeration system. 
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6. 1 Connectors 
Example of coding: PC03CON**0 see the following table for the description: 

PC03CON * 
O= screw 
1= spring 

S= small 
M= medium 
L= large 
Z= extra large N.O. 
C= extra large N.C. 

0 

6.2 Optional pCO sistema boards 

6.2. l Serial boards for supervision and telemaintenance 
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RS485: PCOS004850 
The PCOS004850 board is an option for the pCO electronic controllers that is used to interface these with a RS485 
network. It guarantees the optical isolation of the controller from the RS485 serial network. The maximum baud rate 
is 1 9200 baud (settable via software). 
For the technical specifications and the meanings of the connections (pins), as well as details on the procedure for 
fitting the board, follow the instructions shown on the instruction sheet provided in the packaging (code 
+05000323 7). 

RS232 serial board for modem management: PCOl00MDM0 
The PCO l 00MDM0 is an option for the pCO electronic controllers that is used to interface these with a standard 
HAYES modem, managing the following. 
• output, "request to send" (RTS) in parallel with "data terminal ready" (DTR); 
• input, "carrier detect" (CD). 
The maximum baud rate is 1 9200 baud. For the technical specifications and the meanings of the connections (pins), 
as well as details on the procedure for fitting the board, follow the instructions shown on the instruction sheet 
provided in the packaging (code +050003240). 

Ethernet serial board: PCO 1 000WB0 
Used to interface the pCO controllers with the BACnet"' Ethernet"', IP, SNMP V l ,  2, 3, FTP and HTTP protocols. 

BACnet™ MSTP RS485 interface board (PCOlO00BAO) 
Used to interface the pCO controllers with the BACnet"' MSTP protocol, an emerging protocol in the HVAC market. 

CANbus serial board: PCOS00HBBO 
These devices allow the pCO controllers to be connected to CANbus networks, and more precisely, to the e-drofan 
controllers for fan coils, exploiting the potential of the e-dronic system. This ensures simpler management of the 
installation, optimising comfort, synergies between the controllers and running costs. 
For the technical specifications and the meanings of the connections (pins), as well as details on the procedure for 
fitting the board, follow the instructions shown on the instruction sheet provided in the packaging 
(code +0500001 62). 
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·· DC/DC module (PC020DCDCO) 
The PC020DCDCO power supply module is an option for the pCO electronic controllers. 
It stabilises the DC output voltage at 24± l Vdc/0.7 A (pCO controller side) for input voltages (power source) from 21 to 58 Vdc (for 
example, from 48 Vdc storage batteries, typically used in telephone applications). 
The maximum power delivered is 1 7  W, which can supply any pCO electronic controller. The input and output of the power supply 
module feature functional galvanic isolation. 
For the technical specifications and the meanings of the connections (pins), as well as details on the procedure for fitting the board, 
follow the instructions shown on the instruction sheet provided in the packaging (code +050004020). 

SMART KEY (PCOSOOAKYO and PCOSOOAKCO) 
The PCOSOOAKYO key is an electronic device used to program and manage the pCO sistema family controllers. 
PCOSOOAKYO simplifies the transfer of data between the installed controllers and a personal computer, and 
features ample flash memory for storing software applications, Bios and variable logs. The key is connected to the 
pCO directly via the telephone connector using the cable supplied, while to transfer data to/from a personal 
computer, the USB adapter code PCOSOOAKCO is required (not optically-isolated converter, for the Smart Key 
only). The power supply can come either from the USB port on the PC or from the controller, therefore no 
external power supply is required. For the technical specifications and the meanings of the connections (pins as 
well as details on the procedure for fitting the board, follow the instructions shown on the instruction sheet 
provided in the packaging (code +050003420). 

USB/RS485 converter (CVSTDUMORO/CVSTDUTLFO) 
The USB-RS485 converter is an electronic device that is used to interface a RS485 network with a personal computer 
via the USB port, to be used with WINLOAD. The converter is available in two versions: CVSTDUTLFO, fitted with a six
pin telephone connector, and CVSTDUMORO, fitted with a three-pin terminal block. These are optically-isolated and 
cannot be used with the Smart Key. For the technical specifications and the meanings of the connections (pins), as 
well as details on the procedure for fitting the board, follow the instructions shown on the instruction sheet provided 
in the packaging ( code +050000590). 

The "PCOEOOOTLNO and PCOE0004850" expansion boards are electronic devices that are part of the pCO sistema family and have been designed to increase the 
number of I/Os available for the pCO controllers. A maximum of 5 expansion boards can be connected to each pCO controller. 

Versions available: 
• PCOEOOTLNO tLAN version (CAREL proprietary protocol); 
• PCOE004850 RS485 version (CAREL 3.0 supervisor protocol). 
For the technical specifications and the meanings of the connections (pins), as well as details on the procedure for fitting the board, follow the instructions shown on 
the instruction sheet provided in the packaging (code +050003265). 

-' - --

Code: +030220336 - rel. 1 .4 - 22/01/10 

Driver for electronic expansion valves (EVD*400) 
The EVD0000400 module for electronic expansion valves with two-pole stepper motor is a controller that manages the 
expansion of the refrigerant in a refrigerant circuit. This function is achieved by optimising the opening of the valve using a PID 
algorithm and some special auxiliary control routines. The driver has a tLAN interface for connection to a Master unit, an RS485 
adapter (featured in models *410, *41 1 ,  *420 and *42 1 )  that allows connection to units with the supervisor protocol, from 
4800 to 19200 baud, or with the pLAN protocol. The driver automatically recognises the protocol and the baud rate. 
Alternatively, the driver can operate in stand-alone mode. 
As well as the serial connection, in any configuration described above, the driver can be accessed for configuration or 
monitoring via an auxiliary "service" serial port at 4800 baud with supervisor/tLAN protocol and network address = l (fixed). 
The USB converter CVSTDUTTLO is required to use the "service" serial port. This connection is for temporary use. If using the 
"service" serial port or the supervisor protocol on the main serial port, the EVD4UI program is available; this has a user-friendly 
graphic interface and is available on the KSA site. 

Phase control module 
The controller works with two-pole stepper motors. It operates with a theoretical sinusoidal waveform, in micro-steps and with 
speeds from 5 to l 000 steps; the current and the control speed effectively achievable depend on the resistance and the inductance 
of the motor windings used. If the driver is connected to a pCO, it receives all the individual operating parameters for the motor 
from the pCO controller. .The controller can manage motors with maximum positions of up to 32000 steps. 
For connection use 4-wire shielded cables, AWG 1 8/22, max. length 9.5 m. 
The shield should be connected to the closest possible earth point in the panel. For the technical specifications and the meanings 
of the connections (pins), as well as details on the procedure for fitting the board, follow the instructions shown on the instruction 
sheet provided in the packaging ( code +050003875). 
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6.3 Signal LEDs and software updates 

Decoding the LED signals on the pCO board 

pCO Sistema 

The pCO boards feature 3 signal LEDs (red, yellow and green) that provide information on the operation of the pCO board itself and the status of the plAN serial link, 
regardless of whether or not the built-in display is included. 
Note: the following is valid for the pCO' and in certain cases for the pCO', pCO' and pCO". 
Corresponding to J23 is a LED that flashes to indicate traffic over the connection between the pCO LARGE and the 1/0 expansion network. 

Key 

0 LED off e LED on 0 LED flashing 
RED LED YELLOW LED GREEN LED 

pC02 NOT in pLAN (address= 0) 
0 0 0 correct operation with or without local terminal. 

pC02 pLAN address set • 0 0 application error or no plAN table . • • • application error or no plAN table. pCO ONLY connected to a terminal. 
0 • 0 application with correct plAN table . 
0 • • correct plAN operation. 

pco2 in low level mode (*) 
0 0 0 awaiting communication with WinLoad. 

check pCO address on WinLoad 
0 0 / 0  0 / 0  (LED flashing alternately) invalid communication with WinLoad. 

Possible causes: 
- no power supply to the R5232/485 converter 
- wrong driver on the PC. 

0 0 0 communicating with Win Load. 
p(O2 in normal operation 

0 0 0 communication with WinLoad suspended. 
After 20 s the original protocol is reset on the pCO. 

0 0 0 Winload not suitable or incorrect Software Protection Password. 
0 • 0 communicating with Win Load . 

pco2 used as 1/0 expansion 
0 0 • CAREL supervisor protocol (slave) active on serial o . 

Tab. 6.a 

6.3 . 1  Cases in which the pCO enters "LOW LEVEL" status 
- During start-up, the pCO sees that WinLoad is connected (only up to BIOS 3.57). 
- During start-up, the pCO detects an "Application corrupted . . " (only up to BIOS 3.57). 
- During normal operation, the pCO runs a JMP atom that is missing the correct reference or refers backwards. 
After 20 seconds of Low level status without Win Load connected, the pCO is reset automatically. 
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The following systems can be used to update and acquire the firmware and logs to/from the pCO controllers: 
• Winload; 
• SmartKey. 

7.1 WINLOAD 

pCOSistema 

In all CAREL 1 6-bit pCO sistema controllers the resident software can be updated from a PC. To do this, CAREL provides the WinLoad32.exe program and an RS485 
serial converter for the pCO. The special driver needs to be installed on the PC, again supplied by CAREL. 
WinLoad32.exe is included in the installation of the "Easy Tools" program suite, inside the pCO Manager program or alternatively is available separately at the site 
http://ksa.carel.com in the "download : support : software utilities" section. 
The installation includes, as well as WinLoad32.exe, the user manual and the driver for the RS232-485 converter. The pCO controller can be connected directly to the 
PC via the RS485 serial port used for the "plAN" connection, or alternatively via the optional BMS serial port used for the "supervisor" connection, with the RS485 serial 
board. 
The BMS serial port and the optional RS232 serial port can be used to connect the pCO to an analogue (PSTN) or GSM modem and consequently establish a remote 
connection to WinLoad32. 
Winload can communicate with all the pCO family programmable controllers. 
The program is used in general to update and download to the PC the BOOT, BIOS, application, configuration files and logs, and in special cases, such as with the 
pCO', also save files to the new NANO fiash. 
It should be stressed that updating the BOOT is generally NOT RECOMMENDED by Carel; Carel always loads the BOOT required for the correct operation of the unit 
directly during production. Only in very special cases will Carel ask the user to update the BOOT. 
The BIOS can only be loaded using the plAN serial connection. Updating the BIOS changes the unit operating mode to low level. In this mode, the data logs cannot be 
downloaded to the PC nor the application loaded in compressed format. To restore the unit to normal communication mode with Win load, reset the pCO after having 
successfully loaded the BIOS. 
Win load is configured automatically for the unit connected, for example, certain versions of Bios can be loaded or are inhibited, the log configuration may or may not 
be available for download, the possibility of the unit to use the expanded RAM is recognised and therefore an application that uses all the RAM available may or may 
not be loaded. 
In special cases, nonetheless, certain options need to be set, for example, the baud rate if the pCO is a pCO with 1 4.7 MHz or 1 6  MHz quartz, using the command line 
of a normal Windows connection with the Winload32.exe executable. 
The on-line help and the "CHANGELOG" register file in any case provide help to the user. 
In general, the sequence of operations for establishing communication between Winload in graphic mode and pCO is as follows: 
• connect the serial converter or USB to the PC and to the pCO; 
• open the Win load program on the PC, by double clicking the icon after having activated any options by command line; 
• on the main saeen, set the serial port on the PC that the serial converter is connected to and the pLAN address of the pCO in question; 
• power up the pCO; 
• wait for the controller to come online, as indicated at the bottom left of the main screen; 
• then select the desired directory on the main page to perform the desired operation. 
For "EASYWINLOAD" mode, used for automatic loading with the settings made before running the program, and for the remote connection via MODEM, see the 
online help in the Winload program. 
The download options are listed in the tables below: 

LOCAL pLAN serial BMS serial FieldBus serial 
Load Boot and Bios YES NO NO 
Load application and parameters YES YES YES 
Load/download logs YES YES YES 
Load/download NANO flash (pC03) YES NO NO 

REMOTE pLAN serial BMS serial FieldBus serial 
Load Boot and Bios NO - modem not connectable NO NO 
Load application and parameters NO - modem not connectable YES NO 
Load/download logs NO - modem not connectable YES NO 
Load/download NANO flash (pC03) NO NO NO 

All the WinLoad32 program functions are also available in the PcoManager tool, which includes the Commissioning Tool. 

Code: +030220336 - rel. 1 .4 - 22/01/10 55 



7. 1 . 1 Commissioning Tool 

Settings required to use the Commissioning Tool 
Settings on the pCO for using the Commissioning Tool: 

pCO Sistemo 

l )  the application must feature a screen used to set the Win load protocol o n  the serial port where the PC  with the Commissioning Tool i s  connected. 
Otherwise, there must be another possible procedure for selecting the protocol (e.g. from supervisor). 

2) In the remote connection correctly set the system variables relating to the PSTN or GSM modem. 
3) To run the operations made available with the commissioning tool, connect when the application is already running; this means that procedures must be 

available for setting in advance (screen in the application or supervisor) the Winload protocol after that the pCO has been powered up. If the pCO is 
directly connected via pLAN serial on power-up, it enters Win load mode and the operations relating to the commissioning tool cannot be managed. 

4) If the firmware and the application are updated, the pCO must be reset before being able to use the Commissioning Tool. 
5) Once the protocol has been set correctly on the desired serial port, the PC can be connected. IMPORTANT: if using the BMS or FIELDBUS serial port, once 

the pCO is disconnected by command from the PC (for example, when switching from the PCOLOAD window to the Commissioning Tool window and 
vice-versa) the pCO restores the protocol that was previously set on the serial port in question. If the application was previously updated, on the other 
hand, the pCO is automatically reset. To reconnect the pCO in these cases, restore the Winload•protocol on the pCO. 

Memory limits: 
The periodical monitoring of the variables in the application is limited to a maximum of 250 WORDS, which can be defined as desired from the entire memory 
available to the application. The application variable virtualisation function is limited to a maximum of 50 WORDS, which can be defined as desired from the entire 
memory available to the application. 
There are no address setting limits to writing and reading the individual "one-shot" variables: all the memory addresses reserved for the application are available, in all 
types of memory on the pCO: X memory, T memory, P memory, E memory. 

7 .2 Smart Key 
The new SMARTKEY programming key is used to emulate the operation of the parallel programming key on the models of pCO where this is not available (pCO", 
pCO'), with the exception of the BOOT, which is not loaded by the SMARTKEY. Specifically, the key can clone the contents of a pCO and then download these to 
another identical pCO using the telephone connector on the terminals (the pLAN must be disconnected). This function is obviously available for a l l  the pCO 
controllers, even those with the parallel key. As well as this mode, the key can also copy the logged data from a series of pCO controllers and then copy the data to a 
PC. 
Using a PC running the "SMARTKEY PROGRAMMER", the key can be configured to run certain operations: copy logs, program applications, program the Bios, etc. 
For further details, see the online help in the "SMARTKEY PROGRAMMER" and the SMARTKEY instruction sheet. 

7.3 NAND FLASH memory 
This type of memory is only available on the pC03 versions with codes pC03 * * * C/D/F/G/H/I * *. 
Using Winload version 3.37 and the new pCOLOAD routine in the pCOMANAGER program, any type of file can be loaded into the NANO FLASH memory, for example, 
source files of the application on the unit. 
As well as this function, the IUP, BLB (or BIN) and DEV files, representing the files of parameters, the screens to be displayed in the various languages and the control 
logic, can also be loaded to the NANO flash and then selected from a screen on the terminal to be used as the current application on the pCO. This means that 
multiple applications, or multiple languages, or alternatively multiple parameter files can be loaded to the NANO flash memory and then the desired application, 
language or set of parameters can be selected and loaded to main flash memory'. The files in NANO flash memory can be selected for copying the main flash from a 
screen managed directly by the Bios. The procedure is described in the following paragraph. 

Limits: 
• Currently (Bios 4.01) the number of files that can be saved to NANO flash memory is limited to 40. 
• The NANO flash memory can only be updated using the local Winload connection and via pLAN serial. 
• The maximum overal l  capacity of the memory is in any case limited to 32 Mbytes. 

7.4 Checking the software installed on the pCO and other information 
The current program version can be checked at any time (CRC code expressed in hexadecimal format), as well as whether this is run from the key or resident. To do 
this, simply proceed as described below. 

7.4. 1 Screens managed by the BIOS 
Press the ALARM and ENTER buttons together for 3 seconds to display the following screen. 

> s Y I 5 T E M I N F 0 I R M A T I 0 N 
L 0 I G D A T A I 
0 T I H E R I N F 0 R I M  A T I 0 N 
N A I N D F L A s H I F I L E s 
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Each of the four rows displayed accesses further screens, managed by BIOS and therefore always present, regardless of the application loaded. To access the functions 
relating to a row, simply select the row by moving the cursor "<" using the UP and DOWN buttons, and then confirm by pressing the ENTER button. To exit the screen 
press the MENU or Esc button on the terminal, or wait around 40 seconds. 
The screens provide various types of information . 
. 1 .  SYSTEM INFORMATION: selecting this function displays information on the software loaded and on the size of the RAM and Flash installed. The screen 

displayed is similar to the one below. 
B 0 0 T V 4 . I o 0 1 I o / I o  1 1 I 0 6 

B I 0 s V 4 . I o 0 o I 3 / I o  1 2 I 0 6 

> 2 + 2 M B < I I I I 
A p p C R C I : 3 3 I s  D I I 2 M B 

The first row displays the BOOT version and date. In the example shown in the figure, the pCO is working with BOOT 4.00 of 1 0 January 2006. 
The second row displays the BIOS version and date. In the example shown in the figure, the pCO is working with BIOS 4.00 of 3 February 2006. 
The third row indicates the size of the Flash on board and, on the pCOl and pC02, also the size of the Flash in the parallel key or on the expansion board, if featured. The 
">" and "<"characters indicate the starting Flash used by the pCO: to the left if the pCO starts from the Flash on board, to the right if the pCO starts from the key. In the 
example, the pCO is running the BOOT, BIOS and application loaded on the board, and there is no key nor memory expansion. 
The fourth row displays the CRC of the application and the amount of Flash it occupied. In the example, the CRC of the appiication is 335D and it requires 2 MB of 
memory to run. If this row shows 1 MB, a pCO with 1 MB Flash can run the program. 
The CRC is a number that summarises the application loaded in the flash memory on the pCO, as well as some other system information. Consequently, the version of 
the application can be recognised using the corresponding screen. 

2. LOG DATA: selecting this function shows the data on any logs loaded on the pCO. If no log is present, the following screen is displayed. 
0 I I I I I I 
N 0 L 0 G D A I T I A I I I I 

p R E s I s I I I I I 
I M E N I u I l I 0 R I I I E s C I l 

If, on the other hand, at least one log is present, the first screen that is displayed is similar to the following. 
1 I I I D I I s  p L I A I y I L I o G I D I A I T I A 

I I I W h I i  C h I I m I e m I o r I y I ? I I 
I I I I I I I I I I I I 

I I N T I E I R N I A L I M I E I M o I R v I I I I 
Detailed information on the use of the screens relating to the logs is available in the WinLoad manual. 

3. OTHER INFORMATION: selecting this function displays the ID number associated with the pCO. The ID number is a unique code for each pCO manufactured 
by CAREL; this will be used in future applications. 

I I D N u M I B I E I R I I : I I I I 
t o 0 2 6 3 I I / 1 I l / 4 4 1 I 1 a I o I a I 2 

I I I I I I I I I 
I I I I I I I I I I 

Not all the CAREL pCO controllers have an ID number; if this is not present, the following screen informs the user of this situation . . 

4. NANO FLASH FILES: this row is only displayed on the pC03 boards that have additional NANO flash memory. Selecting this function displays the names of the IUP, 
BLB, GRP and DEV files saved in the NANO memory; an application can also be copied from the NANO memory to the main flash memory on the pCO. Each file 
name is shown on a screen similar to the one below. 

To move from one file to the next simply press the UP and DOWN buttons. Press the ENTER button to select the current file and copy it to the main flash memory. 
The files selected for the copy operation are marked by an "X" on the first row of their screen; in the example shown in the figure, the file called "PGD23_ALL.grp" is 
selected to be copies. To start the copy procedure, press the UP or DOWN button until reaching the following screen: 

1 1 · I' n n 1 : I; 1: 1� 1: 1 : l"I' 1 1 1 1 
and then confirm by pressing ENTER. 
For further information on the use of the NANO memory, see the Win Load manual. 

To exit these two screens, press the Menu button on the local terminal or wait around 40 seconds. 
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The un it does not start (power LED off) 
Check: 
l .  the mains power supply; 
2. that 24 VacjVdc is available downstream of the power transformer; 
3. that the 24 VacjVdc power connecter is plugged in correctly; 
4. that the protection fuse is intact (if featured); 

pCO Sistemo 

• On power-up or during operation an error is signalled by the 3 LEDs: see chapter 6.3. 

• 

On power-up various problems occur on the LCD (strange characters, blank display). 
Check: 
l .  correct software in the flash; 
2. the pLAN address on the pCO and the terminal (compliant with the requirements of the application used); 
3. if that the built-in display, is featured, is working correctly; the problem lies in the connection between the pCO and the terminal: make sure that the cable is 
plugged in correctly. 

I ncorrect reading of the input signals 
Check: 
l .  the correct power supply to the pCO; 
2. the correct power supply to the probes: if the voltage (+Vdc>20V) is near zero, disconnect the probe and measure the power supplied by the pCO. If this is 

still near zero, turn the controller off and wait a few minutes. If the problem persists, contact CAREL service; otherwise the connection that was removed was 
short-circuiting the power supply. 

3. the separation of the power supply to the digital inputs from the power supply to the pCO. A 24 Var./24 Vac transformer with a minimum rating of 5 VA can 
be used. 

4. that the probe wires are connected according to the instructions; 
5. that the probe wires are positioned a sufficient distance from possible sources of electromagnetic disturbance (power cable, contactors, cables with high 

voltages and running to devices with high peak current); 
6. that there is not a high thermal resistance between the sensor and any probe socket that may be used. If necessary, place conductive paste or oil in the 

socket to ensure correct transfer of the temperature; 
7. if there is a probe error or a conversion error on the pCO, the checks to be made depend on the type of probe. 
Active humidity probes with o to 1 V signal: use a voltmeter to check the probe signal between terminals Bn and GND and check that the voltage 
corresponds to the value: l mVdc corresponds to 0.1 °10 RH 

Example: reading 200 mVdc (0.2 Vdc), the probe sends a signal that corresponds to 200/o RH 

Pressure probes: if errors occur in the reading of these probes, check that: 
l .  the analogue inputs used for the probes are set to accept 4 to 20 mA signals (in the application program); 
2. the ful l  scale set via software corresponds to the probes used; 
3. the probe capillary is not blocked. 
4. Measuring the voltage across terminals Bn and GND gives an indirect indication of the probe signal current, as the input has an impedance of 1 00n, 

applying the formula: I= V/R (2V= 20 mA). 

The pressure value "Ps" that the probe is sending can be calculated as follows (FS= Full scale): 
Ps= (Vmeas/100 -0.004) x (FSmax - FSmin) / 0.01 6 + FSmin 
Example: the probe used has FSmin= -0.5 bar, FSmax = 7 bar; the voltage read is equal to VmeaS= l Vdc. 
The pressure Ps that the probe is measuring is equal to: PS= (1/ 1 00 - 0.004) x [7 - (-0.5)] / 0.01 6 + (-0.5) = 2.3 bars. 

• NTC probes: the probe signal is a resistance value that depends on the temperature. 
Below are some resistance values at different temperatures. Disconnecting the probe from the input to the interface and measuring its resistance with a multimeter 
gives the corresponding temperature, based on the values in the table. 

·c Kn ·c Kn ·c Kn 
-20 67.71 0 27.28 20 1 2.09 
-1 5 53.39 22.05 25 1 0.00 
-10 42.25 1 7  1 7.96 30 8.31 
-5 33.89 1 5  14.68 35 6.94 

When measuring the voltage across terminals Bn and GND, with an NTC fitted, the voltage measured is equal to: 
v,N = 2.5 x R NTC 

1 0000 + R NTC 
Example: inserting a l o  Kn resistor in the input (corresponding to 25°C) gives: 
v,N = 2.s x 1 0000 = 1 .25 v 

20000 

In the case of the pCO", the following formula is used: 
V,,, = 5 x RP 

1 0000 + RP 
where RP is the resistance expressed in ohm of the parallel between the resistance of the NTC and 20000 n 
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To check the settings of the probe inputs 
Switch off the pCO and make the following measurements using a tester between the probe input Bn and GND: 
For inputs B l ,  B2, B3, B6, B7 and BB the resistance should be around 1 50 Kn. 
For inputs B4, BS, B9 and Bl o the resistance should be around l o  kn. 

pCO Sistema 

As the type of analogue input on the pCO is set via software, where featured by the application, a more accurate check can be performed by disconnecting the 
sensors and powering up the pCO. 
Measure: 
probe type 
NTC 
4/20 mA 
PllOOO 
O to l Vor O to lOV 
O to 5 V 

voltage measured 
2.5 V /3.3 V for pCO") 
o v  
2.S V 
o v  
0 V /3.3 V for pCOJ 

Dubious alarm signal from digital input (pCO', pCOc and pCO') 
Check the voltage between the common terminal "IDCl" and the terminal of the digital input indicating the alarm "IDn", in the following condrtions: 
l .  if there is voltage (24 Vac or 24 Vdc, depending on the power supply used for the digital inputs) the contact of the alarm device connected is closed; 
2. if the voltage is less than around l O Vac or l O Vdc (see above) the contact is open; 
3. if not specified otherwise, the controller signals an alarm when the contacts are open. 

The pE:0 repeatedly goes into Watch-dog mode, that is, it switches off and on again for a few seconds as if there were a brief power failure or it 
activates some outputs at random (digital and/or analogue) 
Check: 
l .  that the power cable does not run near the pCO; 
2. that the rating of the power transformer (not supplied by CAREL) is correct (see the paragraph on the POWER SUPPLY); 
3. that the cables running to the probes and the digital inputs are kept separate from the other cables (multi-conduit panels). 

The serial connection to the local supervisor does not work 
Check: 
l. that the serial board code PCOS004850 is connected correctly 
2. that the identification number of the pCO has been set correctly (see the manual for the application program); 
3. that the serial cables are connected correctly according to the CAREL diagram shown in the documents corresponding to the supervisor·network; 

The user terminal is blocked (it does not respond to the buttons) 
Check: 
l .  that the terminal has not been disconnected and then reconnected to the pCO without waiting 5 seconds. In this case, turn the pCO off and on again with 

the terminal connected; 
2. that the software on the pCO has been installed correctly using the SMARTKEY or from a PC using Win Load; 
3. see Chap. 5. 
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1 0. 1  plAN protocol 
All the components in the pCO sistema can exchange information across the pLAN local network. The pLAN protocol is a multimaster protocol that can be used to 
build, simply and reliably, a distributed system for the optimum control of HVAC/R equipment. 

pCO model Serial port How to select the protocol 
pCO' 
p(O' Set the pLAN address 
pCO"' 0 - pLAN to a value other than O 
pCO' 
p(O' 

Tab. 1 0.a 
Connectable devices 
Management of the terminals: Connectable terminals: pCOT - pCOI - pGDO - pGD' - pGD' - pGD' . 
Exchange of variables with other devices. Connectable devices: any pCO - graphic pCO - Aria - EVD200 - EVD400 - FCM. 
Exchangeable variables: maximum 2048 per device 
Specifications 
Baud rate: 62500 bps on all models 

1 1 5200 bps on pCO' (selectable via software) 
Maximum number of connectable terminals: 3 
Maximum number of connectable devices: 32 in total (including the terminals) 
For the type of cable and the maximum distance see chapter 5. 

1 0.2 local terminal protocol 
This protocol can be used to simply manage the point-to-point connection of a terminal to a pCO controller. The protocol is used to assign the address to the pCO', 
pCO', pCO" and pCO'. 

pCO model Serial port How to select the protocol 
pCO' 
pCO' Set the pLAN address of the pCO and pCO" O - pLAN 
pCO' the terminal to o 

pCO' 
Tab. 1 0.b 

Connectable devices 
Terminals: pCOT - pCOI - pGDO - pGD' - pGD' - pGD' (4x20 alphanumeric mode only) 
Specifications 
Baud rate: 
Maximum number of connectable terminals: 

1 0.3 CAREL Slave protocol 

1 04 1 6  bps 
1 

The CAREL slave protocol is used to make the pCO sistema network variables available to one of the CAREL proprietary supervisors: PlantVisor, PlantWatch, PCGate, 
WebGate, pCOWEB, pCONET. Using a series of plug-in boards, the pCO controllers can also interface with the most commonly-used management and supervision 
systems available on the market: LON-Echelon, BACnet, TREND and SNMP. The FieldBus serial port features an additional security feature, that is, the calculation of the 
CRC, to ensure that communication is correct in all circumstances. 

pCO mcidel Serial port How to select the protocol 

pCO' 0 - pLAN * SERIALO PROTOCOL = l 
l - BMS SERIAL l PROTOCOL = l 

0 - pLAN * SERIALO PROTOCOL = l 
pCO' 1 - BMS SERIAL l PROTOCOL = l 

2 - FieldBus SERIAL2 PROTOCOL = 4 
0 - pLAN * SERIALO PROTOCOL = l 

pCO" 1 - BMS SERIALl_PROTOCOL = l 
2 - FieldBus SERIAL2 PROTOCOL = 4 

pCO' 0 - pLAN * SERIALO PROTOCOL = l 
1 - BMS SERIAL l PROTOCOL = l 

0 - pLAN * SERIALO PROTOCOL = l 
pCO' l - BMS SERIALl _PROTOCOL = l 

2 - FieldBus SERIAL2 PROTOCOL= 4 
Tab. 1 0.c 

Note for pCO', pCO' 1 28KB, pCO" 1 28KB, pCO': the protocol cannot be activated on more than one serial port at the same time. The protocol is incompatible with the following 
protocols: PSTN, GSM, Modbus Slave, !LAN Slave. 
Note for pCO' 5 12KB, pCO" 5 12KB, pCO': the protocol can be activated at the same time on the BMS serial and FieldBus serial ports; in all other cases, the protocol can on� be activated on 
one serial port. If CAREL Slave is active on the pLAN serial port the following protocols cannot be used: PSTN, GSM, Modbus Slave, !LAN Slave. 
* The CAREL SLAVE protocol may be slower on the 0-pLAN serial port than on serial 1 -BMS or serial 2-FieldBus, where available 
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pCO Sistema 
Connectable devices 
Connectable supervisors: PlantVisor - PlantWatch - PCGate - WebGate - Gateway Modbus - Gateway BACnet - pCOWEB - pCONET - any pCO with CAREL 
Master protocol. 
Using plug-in boards: LON-Echelon, BACnet, TREND, SNMP supervisors 
Specifications 
Baud rate: 
Serial port 0 - pLAN 
bps 1 9200 
Exchangeable variables: 

or 
Connectable devices: 
Type of cable / max. distance: 

1 - BMS 2 - FIELDBUS 
1 200 - 2400 - 4800 - 9600 - 1 9200 
1 27 analogue - 1 27 integer - 1 99 digital 

207 analogue - 207 integer - 207 digital settable with SUPERVISOR-EXTENSION system variable 
supervisor 
on RS485 line: AWG 20/22 shielded cabl e/  max 1 000 m total 
on LON line: according to LON standards 
on TREND line: according to TREND standards 
on Ethernet line: according to I EEE 802.3 specifications. 

1 0.4 CAREL Master protocol 
The CAREL Master protocol can be used to read and write variables from/to peripherals that use the CAREL Slave protocol. This protocol is used to talk to 1/0 
expansions, drivers and fan coil controllers in a simple and economical manner. There are two versions of the CAREL Master protocol: both versions use a list allocated 
in the application RAM. The second version also uses atoms to simplify the development of the application and make the commands and the reading of the variables 
by the peripherals faster. Both versions allow the supervision of up to 207 devices and 207 variables per device. The limits depend on the availability of user memory. 

pCO model Serial port How to select the protocol 
pCO' 1 - BMS Specify the address of the control list using the system 

0 - pLAN variables 
pCO' 1 - BMS CARELMASTER_POINTER_H , 

2 - FieldBus CARELMASTER_POINTER_L ; 

pCO" 0 - pLAN set the serial port required in  the control list 
1 - BMS 

pCO' 1 - BMS Set the value of the corresponding 
SERIALX PROTOCOL 

0 - pLAN variable 
pCO' 1 - BMS 

2 - FieldBus (see EasvTools documents) 
Tab. 1 0.d  

The  CAREL Master protocol i s  only available on the  pLAN serial port in the second version (PCO* with 5 1 2  KB RAM only). 
Connectable devices 
All CAREL devices that support the CAREL Slave protocol, for example: pCOe 485, Hydronic fan coil with CANbus, e-drofan, PCGate, Wireless probe, EVD300, EVD400, 
Energy2, IR33, MasterCase, MasterCella, PowerSplit, Power Compact, µC', µC', vAC, any pCO with CAREL Slave protocol. 
Specifications 
Baud rate: 1 200 - 2400 - 4800 - 9600 - 1 9200 bps 

Connectable slaves: 
Exchangeable variables: 
Type of cable / max. distance: 

Baud rate available with the second version : 1 200, 2400, 4800, 9600, 1 9200, 38400 (where available), 1 1 5200 (where available ) bps 
207 slaves 
207 analogue - 207 integer - 207 digital 
on RS485 line: AWG 20/22 shielded cable / max 1 000 m total 
on tLAN line: AWG 20/22 shielded cable / max 1 0 m total 
on CANbus line: from [AWG 1 6  / max 1 1 00 m] to [AWG 24 / max 200 m] 

1 0.5 CAREL Master 5 expansions protocol 
The CAREL Master 5 expansions protocol is a protocol that is optimised for reading and writing variables from/to peripherals that speak the CAREL Slave protocol and 
that act as 1/0 expansions, without intelligence. 
pCO model Serial port How to select the protocol 

pCO' 0 - pLAN SERIAL0 PROTOCOL =  7 
3 - connector J23 no action required 

pCO' 0 - pLAN SERIAL0 PROTOCOL =  7 
2 - FieldBus SERIAL2 PROTOCOL = 20 

pCO" 0 - DLAN SERIAL0 PROTOCOL = 7 
2 - FieldBus SERIAL2 PROTOCOL = 20 

pCO' 0 - pLAN SERIAL0 PROTOCOL = 7 
0 - pLAN SERIAL0 PROTOCOL = 7 

pCO' 2 - FieldBus SERIAL2 PROTOCOL = 20 
3 - connector J23 no action required 

Tab. 1 0.e 
Note: the protocol cannot be activated on more than one serial port at the same time. 
Note for pCO'and pCO': connector 123 is only available in the Large and XL versions. 
Note for pCOllS and pCO': if the protocol is activated on the FieldBus serial port, PST or PLD terminals cannot be connected. 
If the protocol is activated on the FIELDBUS serial port it cannot be activated on J23 and vice-versa. 
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Connectable devices 
Any pCO with CAREL Slave protocol; pCOe 485 1/0 expansions - pCOe tLAN; EVD300; EVD400; µC' expansion. 
Specifications 
Baud rate: 

Connectable slaves: 
Exchangeable variables: 

1 200 - 2400 - 4800 - 9600 - 1 9200 bps on FieldBus serial 
1 9200 bps on the other serial ports 
maximum 5 slaves (addresses l ,  2, 3, 4, 5) 
for each slave: 20 analogue - 40 integer - 40 digital 

Type of cable / max. d istance: on RS485 line: AWG 20/22 shielded cable / max l 000 m total 
on tLAN line: AWG 20/22 shielded cable / max 1 O m total 

I 
no CRC 

I 
"5 
expansions" 

I 
I 

with CRC 
("TlAN 
Master") 

CAREL 
MASTER 

I 

I 
first version 
with CRC 
(no automatic 
polling) 

I 
"207 
expansions" 

I 
I 

second 
version 
with CRC 
(with 
automatic 
polling) 

can be 
activated on 
J23 and pLAN 
serial 

can be activated on 
_ FIELD8US serial 

can be activated on 
.,_ all serial ports 

except J23 and 
pLAN 

can be activated on 
.,_ all serial ports 

except J23 

\ I 
cannot be activated together 

Fig. 1 0.a 

pCO Sistema 

Note: The same CAREL Master protocol (i.e. the same setting of the SERIAL_PROTOCOL system variable) cannot be set on more than one serial port at the same time. 

1 0.6 Win load protocol 
The WinLoad protocol is used to create a point-to-point connection of pCO controllers using the WinLoad software, part of the Easy Tools package. With WinLoad, the 
user can completely manage the unit in a simple and intuitive manner. Specifically: 

• update the BOOT file; 
• update the BIOS file; 
• download the applications (*.IUP - *.BLB - flashl .BIN - *.DEV files); 
• update the files with the rules for acquiring the data log (*.PVT - *.LCT files); 
• acquire the logged da)a; 
• acquire the values of the parameters in the buffer memory. 

Available on the following serial ports 
pCO model Serial port How to select the protocol 

pCO' 0 - pLAN SERIAL0 PROTOCOL =  4 
I - BMS SERIAL I PROTOCOL = 4 
0 - pLAN SERIAL0 PROTOCOL= 4 

pCO' I - BMS SERIAL !_PROTOCOL = 4 
2 - FIELDBUS SERIAL2 PROTOCOL = 1 6  
0 - pLAN SERIAL0 PROTOCOL = 4 

pCO" I - BMS SERIAL !_PROTOCOL = 4 
2 - FIELDBUS SERIAL2 PROTOCOL = 1 6  

pCO' 
0 - pLAN SERIAL0 PROTOCOL =  4 
1 - BMS SERIAL I _PROTOCOL = 4 
0 - pLAN SERIAL0 PROTOCOL = 4 

pCO' I - BMS SERIAL I _PROTOCOL = 4 
2 - FIELDBUS SERIAL2 PROTOCOL = 1 6  

Note: the protocol cannot be activated on more than one serial port a t  the same time. 
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Connectable devices 
Connectable WinLoad versions: 
Other devices: 
Specifications 
Baud rate: 

Connectable devices: 
Type of cable / max. distance: 
on all serial ports: 

1 0. 7 PST protocol 

WinLoad, Easy WinLoad 
Smart Key (pLAN serial only) 

542 1 1  bps for pC02/pCOl/pCOC with Smart Key 
83781 bps for pCO� with Smart Key 
1 1 5200 or 375000 bps for pCO' on pLAN serial 
28800 bps in all other cases 
1 
on pLAN aerial only: telephone cable / max 5 m 
AWG 20/22 shielded cable / max 1000 m total 

The PST protocol is used to manage the PST and PLD family terminals with numeric LED displays, both with and without keypads. 

p(O model Serial port How to select the protocol 
p(O 

�P....,'C..,,.o,--� ___ 2 - FieldBus 
pCO 

SERIAL2_PROTOCOL = 3 

Connectable devices 
PST terminals code PST**V****, PST**S****, PST**L ****. 
PLD terminals code PLD**S****, PLD**L ****. 
Specifications 
Baud rate: 

Connectable devices: 

4800 or 1 9200 bps for PST00LR200 
4800 bps for all other terminals 
1 

Tab. 1 0.g 

Type of cable/ max. distance: cables wired with 2 connectors in lengths 0.5 m - 1 m - 1 .5 m - 3 m - 5 m 
cable wired with 1 connector/ max length 10 m 

1 0.8 Modbus Slave protocol 
The Modbus Slave protocol is used to make the variables and configuration parameters of the pCO controllers available to a generic Modbus supervisory system. 
It is available in two versions: normal (SERIAL*_PROTOCOL=3 or 5), extended (SERIAL*_PROTOCOL=30 or 50) 

pCO model 
pCO' 

pCOl 

pCOXS 

pCOC 

Serial port 
1 - BMS 

0 - pLAN 

1 - BMS 

2 - FieldBus 

0 - pLAN 

1 - BMS 

2 - FieldBus 

0 - pLAN 

1 - BMS 

How to select the protocol 
SERIALl PROTOCOL = 3 

SERIAL0 PROTOCOL = 3; 30 

SERIAL l PROTOCOL = 3; 30 

SERIAL2 PROTOCOL =  5; 50 

SERIAL0 PROTOCOL = 3; 30 

SERIALl PROTOCOL = 3; 30 

SERIAL2 PROTOCOL = 5; 50 

SERIALO PROTOCOL = 3 

SERIALl PROTOCOL = 3 
Note: if used on serial 0-pLAN, set the pLAN address to o 
Note: the ModBus slave protocol cannot be selected at the same time on different serial ports. 

pCO Sistemo 

0 - pLAN 
pC03 1 - BMS 

SERIAL0 PROTOCOL = 3; 30 

SERIAL 1 PROTOCOL = 3; 30 

Note for pCOl 128KB, pCOXS 1 28KB, pCOC, pC02: the protocol is incompatible with CAREL Slave, PSTN, GSM. 
Note for pCO 1 5 1 2KB, pCOXS 5 1 2KB, pC03: the protocol is incompatible with CAREL Slave only if the latter is 
activated on the pLAN serial port. 

0 - pLAN SERIAL2 PROTOCOL = 5; 50 

Connectable devices 
One Modbus supervisor in RTU mode (REMOTE TERMINAL UNIT). 
Specifications communication: 1 Start, 8 data, 2 Stop, no parity 
Baud rate: 1 200 - 2400 - 4800 - 9600 - 19200 bps (half duplex on RS232} 
Exchangeable variables: see Tab. 1 0.a and 1 0.b (Analogue and integer mapped on Modbus "registers", digital on Modbus "coils") 
Type of cable/ max. distance: on RS485 line: AWG 20/22 shielded cable / max 1000 m total 

on RS232 line: RS232 cable/ max 5 m 

Configuration of the connectable "supervisor" device 
Timeout and polling rate parameters 

The timeout and polling rate parameters (WAIT, TREATMENTS, TURNAROUND DELAY, INTERPACKET DELAY) must be set correctly. 
Typical values are as follows: 

timeout: l OOOms or higher; 
turnarounds delay = from 1 00ms to 200ms. 
interpacket delay= turnarounds delay. 
• Exchangeable variables in normal version: 

SERIAL l PROTOCOL = 3 or 5 (see Tab. 10.h} 
SUPERVISOR EXTENSION = 0 SUPERVISOR EXTENSION = 1 

1 27 analo ue 127 inte er 1 99 di ital 207 analogue 
Tab. 1 0.i 

• Exchanged variables in extended version: 
SERIALl PROTOCOL =  30 or 50 (see Tab. 1 O.h) 

5000 analogue I 5000 integer I 2048 digital I 
Tab. 1 0.I 
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1 0.9 Mod bus Master protocol 
The Modbus RTU full option protocol is optimised for acquiring and writing integer, analogue and digital variables from/to generic Modbus Slave devices. 
pCO model Serial port How to select the protocol 
pCO' 0 - plAN SERIAL0 PROTOCOL =  2 1 ;  select address from control list 

1 - BMS SERIAL 1 PROTOCOL = 2 1 ;  select address from control list 
0 - plAN SERIAL0 PROTOCOL = 2 1 ;  select address from control list 

pCO' 512KB 1 - BMS SERIAL 1 PROTOCOL = 2 1 ;  select address from control list 
2 - FieldBus SERIAL2 PROTOCOL = 2 1 ;  select address from control list 
0 - plAN SERIAL0 PROTOCOL = 2 1 ;  select address from control list 

pCO" 1 - BMS SERIAL 1 PROTOCOL = 2 1 ;  select address from control list 
2 - FieldBus SERIAL2 PROTOCOL = 2 1 ;  select address from control list 

pCO' 0 - plAN SERIAL0 PROTOCOL= 2 1 ;  select address from control list 
1 - BMS SERIAL 1 PROTOCOL=  2 1 ;  select address from control list 
0 - plAN SERIAL0 PROTOCOL = 2 1 ;  select address from control list 

pCO' 1 - BMS SERIAL 1 PROTOCOL = 2 1 ;  select address from control list 
2 - FieldBus SERIAL2 PROTOCOL = 2 1 ;  select address from control list 

Tab. 1 0.m 
Note: the protocol cannot be activated on more than one serial port at the same time. 

Connectable devices 
CAREL devices: any pCO with Modbus Slave protocol, pCOe Modbus, µC', µC', e-drofan. 
Other devices: any device that uses the Modbus Slave protocol (RTU mode) at baud rate specified below. 
Specifications communication: l Start, 8 data, selectable Stop bits (def. 1 ) ,  selectable parity (def. no) 
Baud rate: 1 200 - 2400 - 4800 - 9600 - 1 9200 bps; 

Connectable devices: 
Exchangeable variables: 
Type of cable / max. distance: 

some baud rates may not be supported by all the devices 
Max 247 in Unicast mode (devices with address different from O) 
Modbus variables: 65533 analogue/integer ("registers'') - 65533 digital ("coils'') 
AWG 20/22 shielded cable / max l 000 m total 

pCO Sistemo 

The acquisition time for all the variables on a slave device depends on the consecutiveness of the ModBus addresses of the device variables and the management 
software (application). Typically, at 1 9200 bps a read command requested by the application is executed by the Bias on the pCO in around 60 to 80 ms regardless of 
the number of variables read. 
As the read commands are requested by the application, the acquisition of all the variables on a slave device depends not only on how many there are and whether 
they are consecutive, but also on the structure of the application. 

1 0. 1  0 Modbus Master protocol - Benshaw 
This protocol has been specifically developed for the control and management of the Benshaw VFD. This communication protocol can be used to interface directly with 
these devices, set the configuration parameters and read the operating values. 
CO model Serial ort How to select the rotocol 

pCO 
CO! 
COXS 1 - BMS SERIAL ! _PROTOCOL= 9 
COC 
co 

Connectable devices 
Maximum of two Benshaw devices. 
Specifications 
Baud rate: 
Connectable devices: 
Exchangeable variables: 

1 200 - 2400 - 4800 - 9600 - 1 9200 bps 
2 (addresses l and 2) 
Modbus variables: 64 registers 

Tab 1 0.n 

Type of cable / max. distance: AWG 20/22 shielded cable / max l 000 m total 

1 0. 1 1 PSTN protocol (modem) 
The PSTN protocol a l lows the pCO controllers to automatically connect to a remote CAREL s·upervisor and be called by a remote CAREL supervisor or by a remote 
Win Load application. A series of analogue, integer and digital variables can be exchanged across the connection to a remote CAREL supervisor. 
The connection to the remote WinLoad application can be used to completely manage the unit, including updating the application files, updating the rules for the logs, 
acquiring the logged data (see below for further details on the operations that are available). 
pCO model Serial port How to select the protocol 
pCO 1 - BMS SERIAL! PROTOCOL = 2 
pCO 1 28KB 1 - BMS SERIAL !_PROTOCOL = 2 pCO" 1 28KB 
pCO 5 1 2KB 1 - BMS SERIAL! PROTOCOL = 2 
pCO" 51 2KB 2 - FieldBus SERIAL2 PROTOCOL = 12  
pCO' 1 - BMS SERIAL 1 PROTOCOL = 2 
pCO' 1 - BMS SERIAL! PROTOCOL = 2 

2 - FieldBus SERIAL2 PROTOCOL = 1 2  
Tab 1 0.o 

Note for pCO' and pCO': the protocol cannot be activated on more than one serial port at the same time and is incompatible with the GSM protocol and the Win load protocol. 
Note for pCO', pCO' 1 28KB, pCO" 128KB, pCO': the protocol is also incompatible with CAREL Slave and Modbus. 
Note for pCO' 5 12KB, pCO" 51 2KB, pCO': if set on the BMS serial port the protocol is incompatible with the CAREL Slave set on the plAN serial port. When the protocol is set on the 
FieldBus serial port, the remote WinLoad connection is not possible. 
Note for pCO' 512KB, pCO" 512KB, pCO': the remote WinLoad connection is not possible on the FieldBus serial port 
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Connectable devices 
Remote CAREL supervisor or remote WinLoad. 
Specifications 
The following variables can be exchanged across the connection to a remote CAREL supervisor: 
127 analogue - 1 27 integer - 1 99 digital. 
The following operations can be performed across the remote WinLoad connection: 

update the application files (*.IUP - *.BLB - flash 1 .BIN - *.DEV); 
update the log files (*.PVT - *.LCT); 
acquire the logged data; 
acquire the parameters in buffer memory. 

1 0. 1 2  GSM protocol (GSM modem) 

pCO Sistema 

The GSM protocol allows the pCO controllers to automatically connect to a remote CAREL supervisor and be called by a remote CAREL supervisor or by a remote 
WinLoad application. All the supervision and management operations already described for the PSTN protocol can thus be performed. In addition to these functions, 
the GSM protocol is used to send and receive SMS messages over the GSM network using the wireless modems that support this function; the SMS messages are sent 
upon certain events or alarms, according to rules that are established in the application program. 
pCO model Serial port How to select the protocol 
pCO' l - BMS SERIALl PROTOCOL = l O for Kyocera (not GSM): SERIALl PROTOCOL = l l 

pCO' l - BMS SERIALl PROTOCOL = 10 for Kyocera (not GSM): SERIALl PROTOCOL = l l 
2 - FieldBus SERIAL2 PROTOCOL = l O for Kyocera (not GSM): SERIAL2 PROTOCOL = l l 

pCO� l - BMS SERIALl PROTOCOL = IO for Kyocera (not GSM): SERIALl PROTOCOL = l l 
pCO l - BMS SERIALl PROTOCOL = l O for Kyocera (not GSM): SERIALl PROTOCOL = l l 

pCO' l - BMS SERIAL l PROTOCOL= l O for Kyocera (not GSM): SERIAL l PROTOCOL = l l 
2 - FieldBus SERIAL2 PROTOCOL = 10 for Kyocera (not GSM): SERIAL2 PROTOCOL = l l 

Tab 1 0.p 
Note for pCO' and pCO': the protocol cannot be activated on more than one serial port at the same time. 
Note for pCO' and pCO': the protocol cannot be activated on more than one serial port at the same time and is incompatible with the PSTN protocol and the Winload protocol. 
Note for pCO', pCO' 1 28KB, pCO" 1 28KB, pCOC: the protocol is also incompatible with CAREL Slave and Modbus. 
Note for pCO' 5 12KB, pCO" 51 2KB, pCO': if set on the BMS serial the protocol is incompatible with CAREL Slave only if the latter is set on the pLAN serial port. 
Note for pCO' 512KB, pCO" 512KB, pCO': the remote WinLoad connection is not possible ontheFieldBusserial port 
Note: with the Kyocera wireless modem (not GSM) only the remote supervisor connection is possible. 

Connectable devices 
Remote CAREL supervisor or remote WinLoad. 
To establish the connection to the supervisor or WinLoad, connect the pCO to a GSM modem; recommended models are Wavecom WMOD2B*, FALCOM A2D* or 
Siemens TC35*. 

Specifications 
The following variables can be exchanged across the connection to a remote CAREL supervisor: 
1 27 analogue - 1 27 integer - 199 digital. 
The following operations can be performed across the remote WinLoad connection: 

update the application files (*.\UP - *.BLB - flash 1 .B IN - *.DEV); 
update the log files (*.PVT - *.LCT); 
acquire the logged data; 
acquire the parameters in buffer memory. 

In addition, SMS messages can be exchange, as follows: 
- send the pCci a suitably formatted SMS to set the supervisor variables; 
- send, from the pCO, SMS messages in the desired format to signal alarms or any other information specified by the application. 

1 0. 1 3  MP-Bus protocol 
The MP-Bus protocol is used to manage the BELIMO series actuators, exchanging variables, writing the configuration parameters and reading the values of any probes 
connected to the actuators. 
pCO model Serial port How to select the protocol 
pCO' 
pCO� 2 - FieldBus SERIAL2_PROTOCOL = 1 
pCO' 

Connectable devices 
Maximum 8 Belimo actuators. 
Specifications 
Baud rate: 
Exchangeable variables: 
Connectable devices: 
Type of cable / max. distance: 

Code: +030220336 · rel. 1.4 · 22/01/10 

1 200 bps 
specific commands for the actuator used 
8 
AWG 20/22 shielded cable / max 30 m total 
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pCO Sistema 

1 0.1 4 Serial printer protocol 
The Serial printer protocol is used to connect the pCO to any printer fitted with an RS232 interface; this allows paper copies to be generated of particularly important 
information, for example the trend in the temperature in a cold room over time. The information to be printed can be completely configured in the application. 
Instead of the printer, other devices with RS232 serial interface can be connected, for example a terminal emulator or a PC with a program that saves the data received 
via the serial l ink to the hard disk. 
Available on the following serial ports 
pCO model Serial port How to select the protocol 
pCO' 1 - BMS SERIALl PROTOCOL = 1 4  

pCO' 1 - BMS SERIAL 1 PROTOCOL = 14 
2 - FieldBus SERIAL2 PROTOCOL = 1 4  

pCO" 1 - BMS SERIAL 1 PROTOCOL = 1 4  
pCO' 1 - BMS SERIALl PROTOCOL = 1 4  

pCO' 1 - BMS SERIAL 1 PROTOCOL = 1 4  
2 - FieldBus SERIAL2 PROTOCOL = 1 4  

Note for pCO' and pCO': the protocol cannot be activated on  more than one serial port a t  the same time. 

Connectable devices: one serial printer or any other device fitted with RS232 interface. 
Specifications 
Baud rate: 
Communication mode: 
Connectable devices: 
Type of cable / max. distance: 

Code: +030220336 - rel. I .4 - 22/01/10 

1 200 bps 
8 data bits, no parity, l stop bit, no flow control 
l 
RS232 cable / max Sm 
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Devices that can be connected to the pCOC 

serial 0 -
pLAN serial 1 - BMS 

� 0, 
0 0 0 0 0 

0 0 2 0 0 co co � � Ii) Ii) LL 0:: CL <t: -, -, co co 0 0 0 ....J s: co co � � ..,,. ..,,. 2 0 0 <.) 0 0 I 
.8 � 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
Q) � Cf) � � � � � � 

Device 
C C 0 0 0 0 0 0 0 0 0 C C 

<.) <.) <.) <.) <.) <.) <.) <.) <.) 0 0 Protocol active on the oCO Notes (.) (.) CL CL a.. CL a.. a.. CL a.. a.. 

oCOT - oCOI terminal X Local terminal or pLAN 
oGD0 - oGD1 terminal X Local terminal or pLAN With Local terminal the pGD* works in pCOT emulation mode 
oGD2 - oGD3 terminal X Local terminal or pLAN 
Aria terminal X 

l oCO in pLAN X pLAN 
FCM series controllers X 
EVD200 X 

pLAN or CAREL Master or 
EVD400 X CAREL Master 5 expansions Can only be activated on one serial port 
CAREL Slave devices (RS485) X X X CAREL Master or CAREL Master: can only be activated on BMS serial. 
pCOexo 485 X X X CAREL Master 5 exp. CAREL Master 5 expansions: can only be activated on pLAN serial 
Hvdronic fan coil and CANbus X CAREL Master 
PlantVisor local X X X 
PlantWatch X X X 
PCGate X X X 
WebGate X X X Can only be activated on one serial port 
GATEWAY**0 X X X 
LON - Echelon RS485 X Incompatible with protocols 
LON - Echelon FTT10 X CAREL Slave PSTN 
TREND X GSM 
HTTP client X Modbus Slave 
BACneUEthernet X 
BACneUIP X 
BACneUMSTP <RS485\ X 
SNMP v1 ,  SNMP v2C X 
SNMP v3 X For SNMP v3 soecial pCOWEB software is used 
Modbus supervisor (RTU) X X X Modbus Slave Incompatible with CAREL Slave, PSTN, GSM 
Modbus Slave devices X X X Modbus Master Can only be activated on one serial port 

loCOexo Modbus X X X 
BenShaw devices X X Modbus Master - Benshaw Maximum of two Benshaw devices 
WinLoad local X X X X WinLoad Can only be activated on 1 serial .  Incompatible with PSTN & GSM 
WinLoad remote, analooue modem X PSTN Incompatible with CAREL Slave and Winload 
PlantVisor remote, analoaue modem X 
WinLoad remote, GSM modem X 
PlantVisor remote, GSM modem X GSM Incompatible with CAREL Slave and Winload 
Send and receive SMS X 
Serial orinter X Serial printer 
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Devices that can be connected to the pC01 1 28KB 

Device 

PST terminal 
PLD terminal 
pCOT - pCOI terminal 
oGD0 - oGD1 terminal 
oGD2 - oGD3 terminal 
Aria terminal 
oCO in oLAN 
FCM series controllers 
EVD200 

EVD400 

CAREL Slave devices /tLAN) 

CAREL Slave devices (RS485) 

l oCOexo 485 
I pCOexp tLAN 
I1,Chiller2 expansion 
Hvdronic fan coil and CANbus 
PlantVisor local 
PlantWatch 
PCGate 
WebGate 
GATEWAr·o 
LON - Echelon RS485 
LON - Echelon FTT10 
TREND 
HTTP client 
BACnet/Ethernet 
BACnet/lP 
BACnet/MSTP /RS485) 
SNMP v1 , SNMP v2C 
SNMP v3 
Modbus suoervisor /RTU) 
Modbus Slave devices 

, oCOexo Modbus 
BenShaw devices 

WinLoad local 
WinLoad remote, analogue modem 
PlantVisor remote, analoaue modem 
WinLoad remote, GSM modem 
PlantVisor remote, GSM modem 
Send and receive SMS 
Belimo devices {max 8) 
Serial printer 

serial 0 -
oLAN 

0 
--, 
.9 � 

B 
0 0 

Q) 
C: C: 
C: C: 
0 0 
0 0 

X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X X 

serial 1 - BMS 
0 

0 0 0 2 0 0 
lO lO ll. a:: a.. 
co co 0 0 0 ...J "" "" 2 0 0 (.) 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 en 0 0 0 0 0 
(.) (.) .  (.) (.) (.) (.) a.. a.. a.. a.. a.. a.. 

X X 

X X 

X X 
X X 
X X 
X X 
X X 

X 
X 

X 

X X 
X X 
X X 
X X 

X X 
X 
X 
X 
X 
X 

X 

serial 2 - FieldBus 
0 0 0 0 0 0 0 0 cc <( cc 0 N z cc ll. s: cc cc 0 ...J a.. cc 
0 0 I ll. ll. f- 2 I 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 en 0 en 0 0 en 
0 0 0 

(.) (.) (.) (.) (.) (.) (.) (.) Protocol active on the pCO Notes a.. a.. a.. a.. a.. a.. a.. a.. 

X PST terminal Incompatible with. tLAN Master 5 expansions 
X 

Local terminal or oLAN 
Local terminal or PLAN With Local terminal the pGo• works in pCOT emulation mode 
Local terminal or pLAN 

pLAN 

pLAN or CAREL Master or Can only be activated on one serial port. CAREL Master 5 exp.: 
X CAREL Master 5 exo. incomoatible with PST terminal 

CAREL Master or CAREL Can only be activated on one serial port. CAREL Master 5 exp.: 
X Master 5 exp. incompatible with PST terminal 

CAREL Master: can only be activated on one port, BMS serial or FieldBus 
X CAREL Master or serial. 

CAREL Master 5 exp.: can only be activated on one port, pLAN serial or 
X CAREL Master 5 exp. FieldBus serial 

X CAREL Master 5 exp. Can only be activated on one port, pLAN serial or FieldBus serial 
X 

X X CAREL Master Can only be activated on one oort, BMS serial or FieldBus serial 
X 
X 
X 
X Can only be activated on one serial port 
X 

Incompatible with protocols 
CAREL Slave PSTN 

GSM 
X Modbus Slave 
X 
X 

X 
X 
X For SNMP v3 special pCOWEB software is used 

X Modbus Slave Incompatible with CAREL Slave, PSTN, GSM 
X Modbus Master Can only be activated on one serial port 
X 

Modbus Master - Benshaw Maximum of two Benshaw devices 
Can only be activated on 1 serial. Incompatible with PSTN & GSM: on 

X X WinLoad FieldBus serial from Bias 4.00 
PSTN Incompatible with CAREL Slave and Modbus Slave 

GSM Incompatible with CAREL Slave and Mod bus Slave 

X MP-Bus 
X Serial printer Can only be activated on one port, BMS serial or FieldBus serial 
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Devices that can be connected to the pCOXS 1 28KB (tLAN and Belimo versions) 

serial 0 - serial 2 - . 
oLAN serial 1 - BMS FieldBus 

z 0 -� 
ai 

:! "' 
<f) 
X X 
0 0 

Device 

0 
0 0 0 0 0 t) t) "' "' 0 0 2 0 "' "' ,._ a. "' u.. Cl'. Cl.. <( --, C0 C0 0 0 0 ..J � "' "' -, C0 C0 

.8 5 ..,. ..,. 2 0 0 t) 0 0 I 
� 

-, -, 
0 0 0 0 0 0 0 0 0 0 

� � 0 0 0 0 0 0 0 0 0 0 
Q) Q) 0 <f) 0 0 0 0 0 0 <f) 
C: C: 0 0 C: C: 
C: C: t) t) t) t) t) t) t) t) t) 

C: C: 
0 0 0 0 0 Protocol active on the oCO Notes 0 0 Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. 0 0 0 

PST terminal X PST terminal Incompatible with tLAN Master 5 expansions 
PLO terminal X 
pCOT - pCOI terminal X Local terminal or pLAN 
pGD0 - pGD1 terminal X Local terminal or pLAN With Local terminal the pGD• works in pCOT emulation mode 
pGD2 - oGD3 terminal X Local terminal or oLAN 
Aria terminal X 

loCO in oLAN X pLAN 
FCM series controllers X 

EVD200 X 
pLAN or CAREL Master or Can only be activated on one serial port. CAREL Master 5 exp.: incompatible 

EVD400 X X CAREL Master 5 exp. with PST terminal 
CAREL Master or CAREL Can only be activated on one serial port. CAREL Master 5 exp.: incompatible 

CAREL Slave devices (!LAN) X Master 5 exp. with PST terminal 
CAREL Master: can only be activated on one port, BMS serial or FieldBus 

CAREL Slave devices (RS485) X X X CAREL Master or serial. 
CAREL Master 5 exp.: can only be activated on one port, pLAN serial or 

pCOexp 485 X X X CAREL Master 5 exp. FieldBus serial 
pCOexp tLAN X CAREL Master 5 exp. Can only be activated on one port, pLAN serial or FieldBus serial 
µChiller2 expansion X 
Hydronic fan coil and CANbus X CAREL Master Can only be activated on one port, BMS serial or FieldBus serial 
PlantVisor local X X X 
PlantWatch X X X 

PCGate X X X 
WebGate X X X Can only be activated on one serial port 
GATEWAY00 X X X 
LON - Echelon RS485 X Incompatible with protocols 
LON - Echelon FTT10 X CAREL Slave PSTN 
TREND X GSM 
HTTP client X Modbus Slave 
BACnet/Ethernet X 
BACnet/lP X 
BACnet/MSTP (RS485) X 
SNMP v1 , SNMP v2C X 
SNMP v3 X For SNMP v3 special pCOWEB software is used 
Modbus suoervisor (RTUl X X X Modbus Slave Incompatible with CAREL Slave, PSTN, GSM 
Modbus Slave devices X X X Modbus Master Can only be activated on one serial port 

I pCOexp Mod bus X X X 
BenShaw devices X X Modbus Master - Benshaw Maximum of two Benshaw devices 
WinLoad local X X X X WinLoad Can onlv be activated on 1 serial. lncomoatible with PSTN & GSM 
WinLoad remote, analogue modem X PSTN Incompatible with CAREL Slave and Modbus Slave 
PlantVisor remote, analoQue modem X 
WinLoad remote, GSM modem X 
PlantVisor remote, GSM modem X GSM Incompatible with CAREL Slave and Modbus Slave 
Send and receive SMS X 
Belimo devices (max Bl X MP-Bus Maximum of 8 devices 
Serial orinter X Serial printer 
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Devices that can be connected to the pC01 512KB 

serial 0 -
plAN serial 1 - BMS serial 2 - FieldBus 

Device 

0 0 0 0 0 0 0 0 0 0 0 0 0 ::a 0 0 "' "' LL Ct'. a. CD <( CD 0 N z CD 
00 00 0 0 0 ...J � CD CD 0 ...J a. CD 

_g 5 " " ::a 0 0 u 0 0 I LL LL I- ::a I 
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
a, 0 (J') 0 0 0 0 0 0 (J') 0 (J') 0 0 (J') c:: c:: 0 0 0 0 c:: c:: u u u u u u u u u u u u u u 0 0 Protocol active on the oCO Notes u u a. a. a. a. a. a. a. a. a. a. a. a. a. a. 

PST terminal X PST terminal Incompatible with CAREL Master 5 exp. 
PLO terminal X 
pCOT - pCOI terminal X Local terminal or plAN 

loGD0 - oGD1 terminal X Local terminal or oLAN With Local terminal the pGo• works in pCOT emulation mode 
pGD2 - pGD3 terminal X Local terminal or pLAN 
Aria terminal X 
pCO in pLAN X pLAN 
FCM series controllers X 
EVD200 X 

pLAN or CAREL Master or Can only be activated on one serial port. CAREL Master 5 exp.: incompatible with 
EVD400 X X CAREL Master 5 exp. PST terminal 

CAREL Master or CAREL Can only be activated on one serial port. CAREL Master 5 exp.: incompatible with 
CAREL Slave devices (tLAN) X Master 5 exp. PST terminal 

CAREL Master: can only be activated on one port, BMS serial or Field Bus serial 
CAREL Slave devices (485) X X X X CAREL Master or or pLAN. 

CAREL Master 5 exp.: can only be activated on one port, pLAN serial or FieldBus 
pCOexp 485 X X X X CAREL Master 5 exp. serial 

loCOexp tLAN X CAREL Master 5 exp. Can only be activated on one serial port; incompatible with PST terminal 
pChiller2 expansion X 
Hydronic fan coil and CANbus X X CAREL Master Can only be activated on one serial port 
PlantVisor local X X X X 
PlantWatch X X X X 
PCGate X X X X Can only be activated 
WebGate X X X X on one serial port; 
GATEWAY .. 0 X X X X at the same time. BMS or FieldBus 
LON - Echelon RS485 X 
LON - Echelon FTT10 X CAREL Slave If active on pLAN serial, these protocols cannot be used 
TREND X PSTN 
HTTP client X GSM 
SAC net/Ethernet X Modbus Slave 
BACnet/lP X on BMS serial 
BACnet/MSTP /RS485l X 
SNMP v1 , SNMP v2C X 
SNMP v3 X For SNMP v3 soecial oCOWEB software is used 
Modbus supervisor /RTU) X X X X Modbus Slave 
Modbus Slave devices X X X X Modbus Master Can only be activated on one serial port 
pCOexp Modbus X X X X 
BenShaw devices X X Mod bus Master - Benshaw Maximum of two Benshaw devices 
WinLoad local X X X X X X WinLoad Can only be activated on one serial oort; on FieldBus serial from Bies 4.00 
WinLoad remote, analoque modem X PSTN Can only be activated on one serial port 

Incompatible with the GSM protocol; if activated on BMS serial is incompatible 
PlantVisor remote, analoaue modem X X with Carel Slave set on plAN serial 
WinLoad remote, GSM modem X Can only be activated on one serial port. 
PlantVisor remote. GSM modem X X GSM 

Incompatible with the protocol PSTN; if activated on BMS serial is incompatible 
Send and receive SMS X X with Carel Slave set on pLAN serial 
Belimo devices X MP-Bus Maximum of 8 devices 
Serial orinter X X Serial printer Can only be activated on one serial port 
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Devices that can be connected to the pCOXS 51 2KB (tLAN and Belimo versions) 
I 
serial 0 - serial 2 -
olAN serial 1 - BMS FieldBus 

0 z .§ 
<( ,; :! a, 
Cl) 

0 0 

Device 

0 
0 

0 0 0 0 0 u u 
<O "' g ::; 0 a, a, .... C. C. 

lL 0: Q. <( --, -, <O <O 0 0 0 _, � a, a, -, <O <O 

.9 0 st st ::; 0 0 u 0 0 I £ -, 
0 0 0 0 0 0 0 0 0 

<.> u 0 0 0 0 0 0 0 0 0 <.> � � a, a, 0 Cl) 0 0 0 0 0 0 Cl) 
C: C: 0 0 C: C: C: 

C: u u u u u u u u u C: C: C: 
0 8 0 0 0 
<.> Q. Q. Q. Q. Q. Q. Q. Q. Q. <.> <.> <.> 

PST terminal X 
PLO terminal X 
pCOT - pCOI terminal X 

I0GD0 - oGD1 terminal X 
I pGD2 - pGD3 terminal X 
Aria terminal X 

IPCO in plAN X 
FCM series controllers X 
EVD200 X 

EVD400 X X 

CAREL Slave devices (tLAN) X 

CAREL Slave devices (485) X X X 

iiCOexp 485 X X X 
pCOexp tLAN X 
1Chiller2 exoansion X 

Hvdronic fan coil and CANbus X 
PlantVisor local X X X 
PlantWatch X X X 
PCGate X X X 
WebGate X X X 
GATEWAY .. 0 X X X 
LON - Echelon RS485 X 
LON - Echelon FTT10 X 
TREND X 
HTTP client X 
BACneUEthernet X 
BACneUIP X 
BACneUMSTP /RS485) X 
SNMP v1 , SNMP v2C X 
SNMP v3 X 
Modbus sucervisor (RTUl X X X 
Modbus Slave devices X X X 

I pCOexp Modbus X X X 
BenShaw devices X X 
WinLoad local X X X X 
WinLoad remote, analooue modem X 

PlantVisor remote, analoaue modem X 
Win Load remote, GSM modem X 
Plantvisor remote. GSM modem X 

Send and receive SMS X 
Belimo devices X 
Serial crinter X 
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Protocol active on the oCO Notes 

PST terminal Incompatible with CAREL Master 5 exp. 

Local terminal or pLAN 
Local terminal or pLAN With Local terminal the pGD• works in pCOT emulation mode 
Local terminal or olAN 

plAN 

plAN or CAREL Master or Can only be activated on one serial port. CAREL Master 5 exp.: incompatible with 
CAREL Master 5 exp. PST terminal 
CAREL Master or CAREL Can only be activated on one serial port. CAREL Master 5 exp.: incompatible with 
Master 5 exp. PST terminal 

CAREL Master: can only be activated on one port, BMS serial or FieldBus serial or 
CAREL Master or pLAN. 

CAREL Master 5 exp.: can only be activated on one port, pLAN serial or FieldBus 
CAREL Master 5 exp. serial 
CAREL Master 5 exp. Can only be activated on one serial port: incompatible with PST terminal 

CAREL Master Can only be activated on one serial port 

Can only be activated 
on one serial port: 
at the same time, BMS or FieldBus 

If active on pLAN serial, these protocols cannot be used 
CAREL Slave PSTN 

GSM 
Modbus Slave 

on BMS serial 

For SNMP v3 special pCOWEB software is used 
Modbus Slave 
Modbus Master Can only be activated on one serial port 

Modbus Master - Benshaw Maximum of two Benshaw devices 
WinLoad Can onlv be activated on one serial oort 
PSTN Can only be activated on one serial port 

Incompatible with the GSM protocol :  if activated on BMS serial is incompatible with 
Carel Slave set on cLAN serial 
Can only be activated on one serial port. 

GSM 
Incompatible with the protocol PSTN: if activated on BMS serial is incompatible with 
Carel Slave set on plAN serial 

MP-Bus Maximum of 8 devices 
Serial printer 



Devices that can be connected to the pC03 

Device 

Display panel 
PST terminal 
PLO terminal 

loCOT - oCOI terminal 
IPGD0 - oGD1 temiinal 
pGD2 - oGD3 lemiinal 
Aria terminal 
pCO in pLAN 
FCM series controllers 
EVD200 

EVD400 

CAREL Slave devices {!LAN) 
CAREL Slave devices (485) 

pCOexp 485 
pCOexptLAN 
�1Chiller2 expansion 
Hydronic fan coil and CANbus 
PlantVisor local 
PlantWatch 
PCGale 
WebGate 
GATEWAv··o 
LON - Echelon RS485 
LON - Echelon FTT10 
TREND 
HTTP client 
BACneUEthemet 
BACneUIP 
BACneUMSTP rRS485) 
SNMP v1 , SNMP v2C 
SNMP v3 
Modbus supervisor {RTU) 
Modbus Slave devices 
. pCOexp Modbus 
BenShaw devices 
Winload local 
Winload remote, analogue modem 

PlantVisor remote. analogue modem 
Winload remote. GSM modem 
PlantVisor remote, GSM modem 

Send and receive SMS 
Belim·o devices 
Serial printer 

serial O 
pLAN 

a � � 
il il 
§ a, 

8 

X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X X 

serial 1 - BMS 
a a a a a a a a a ::E a, a, "' "' u. 0:: a. "" 

CX) CX) 0 a a ..J � a, a, ... ... ::E a a 0 a a I 
a a a a a a a a a a a a a a a a a a 
i5 (/) i5 i5 i5 i5 i5 i5 (/) 

0 0 
0 0 0 0 0 fl: 0 0 0 a. a. a. a. a. a. a. a. 

X X 

X X 

X 
X X 
X X 
X X 
X X 
X X 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X X 
X X 
X X 
X X 
X X 

X 

X 
X 
X 

X 

X 

:,erlal 3 
serial 2 - FieldBus IL& XL) serlal S 

a a a a a "' "' a, u. ci z � £'l 0 ..J a. a, 
u. u. t- ::E I 

il 2 8 a a a a a a a a al i5 (/) i5 i5 (/) 
0 0 2 0 0 0 0 0 8 8 a. a. a. a. a. 

X 
X 
X 

X 

X 
X X 

X X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

X X 

X 

X 

X 
X 

X 
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Protocol active on the CO 

Displav oanel 
PST terminal 

Local terminal or nLAN 
Local tem,inal or oLAN 
Local terminal or nLAN 

pLAN 

pLAN or CAREL Master or 
CAREL Master 5 exp. 

CAREL Master or CAREL Master 
5 exp. 
CAREL Master or 

CAREL Master 5 exp. 
CAREL Master 5 exp. 

CAREL Master 

CAREL Slave 

Modbus Slave 
Modbus Master 

Modbus Master - Benshaw 
WinLoad 
PSTN 

GSM 

MP-Bus 
Serial orinter 

Notes 

Incompatible with CAREL Master 5 exp. 

With Local terminal the pGD• works in pCOT emulation mode 

Can only be activated on one serial port. CAREL Master 5 exp.: incompatible with PST 
terminal 

Can only be activated on one serial port. CAREL Master 5 exp.: incompatible with PST 
terminal. If the protocol is activated, other devices cannot be supervised on J23. 
CAREL Master: can only be activated on one port, BMS serial or FieldBus serial or 
pLAN. 

CAREL Master 5 exp.: can only be activated on one port. pLAN serial or FieldBus 
serial. Activating the protocol on FieldBus serial deactivates the protocol on J23. 
Can only be activated on one serial port: incompatible with PST terminal 

Can only be activated on one serial port 

Can only be activated 
on one serial port; 
at the same time, BMS or FieldBus 

If active on pLAN serial. these protocols cannot be used 
PSTN 
GSM 
Modbus Slave 

on BMS serial 

For SNMP v3 special pCOWEB software is used 

Can only be activated on one serial port 

Maximum of tw"o Benshaw devices 
Can only be activated on one serial port: on FieldBus serial from Bias 4.00 
Can only be activated on one serial port 
Incompatible with the GSM protocol: if activated on BMS serial is incompatible with 
Carel Slave set on plAN serial 
Can only be activated on one serial port. 

Incompatible with the protocol PSTN; if activated on BMS serial is incompatible with 
Carel Slave set on pLAN serial 
Maximum of 8 devices 
Can only be activated on one serial port I 



Devices that can be connected to the pC02 
sena, u -

pLAN 
0 

0 
0 0 2 :::; "' "' 
CX) CX) 0 

B B "' "' 2 
0 0 0 '-' '-' 0 0 0 

Q) Q) "' (/) "' 
Device 

C C 0 0 0 C C u u u 0 0 '-' '-' CL CL CL 

Display panel 
pCOT - pCOI terminal X 
pGD0 - pGD1 terminal X 
PGD2 - PGD3 terminal X 
Aria terminal X 

IPCO in PLAN X 
FCM series controllers X 
EVD200 X 
EVD400 X 
CAREL Slave devices (RS485) X X X 
pCOexp 485 X X X 
Hydronic fan coil and CANbus 
PlantVisor local X X X 
PlantWatch X X X 
PCGate X X X 
WebGate X X X 
GATEWAr·o X X X 
LON - Echelon RS485 
LON - Echelon FTT10  
TREND 
HTTP client 
BACnet/Ethernet 
BACnetilP 
BACnet/MSTP /RS485l 
SNMP v1 ,  SNMP v2C 
SNMP v3 
Modbus supervisor (RTU) X X 
Modbus Slave devices X X X 

I PCOexp Modbus X X X 
BenShaw devices X X 
WinLoad local X X X X 
WinLoad remote, analogue modem X 
PlantVisor remote, analoaue modem X 
WinLoad remote, GSM modem X 
PlantVisor remote, GSM modem X 
Send and receive SMS X 
Serial printer X 

serial 3 (L 
serial 1 - BMS & XL) 

0 0 0 0 (") 0 0 aJ aJ 
lL Cl'. CL <( "' 
0 0 ...J :§: aJ aJ -, 
0 0 u 0 0 I B 0 0 0 0 0 0 
0 0 0 0 0 0 '-' "' "' 0 0 (/) Q) 
0 0 0 0 C 
u u u u u u C 

0 CL CL CL CL CL CL '-' 

X 
X 

X 

X 
X 

X 
X 
X 
X 

X 
X 
X 

-
serial 5 

-, 
B '-' 
Q) 
C 
C 
'-' 

X 

77 

Protocol active on the pCO Notes 

Display Panel 
Local terminal or nLAN 
Local terminal or oLAN With Local terminal the pGD• works in pCOT emulation mode 
Local terminal or nLAN 

pLAN. 

CAREL Master o r  CAREL Master: can only be  activated on BMS serial 
CAREL Master 5 ·exp. CAREL Master 5 exp.: can only be activated on pLAN serial 
CAREL Master 

Can only be activated on one serial port 

I ncompatible with protocols 
CAREL Slave PSTN 

GSM 
Modbus Slave 

For SNMP v3 special pCOWEB software is used 
Modbus Slave Incompatible with CAREL Slave, PSTN, GSM 
Modbus Master Can only be activated on one serial port 

Modbus Master - Benshaw Maximum of two Benshaw devices 
WinLoad Can only be activated on 1 serial. lncomoatible with PSTN & GSM 
PSTN I ncompatible with CAREL Slave and Modbus Slave 

GSM Incompatible with CAREL Slave and Modbus Slave 

Serial orinter 

I 
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® Q '  
. 

Cl> 
r 

PCOS00AKC0: CVSTDUTLF0: 
PGD0·l* :  
graphic display 

PCOS00AKY0: smart 
programming key 

USB smart•key 
adapter 

USB/RS485 
converter 

590CONN': 
connection cable 

3.20 1.30 
92 

.._ ____ _, Synoptic 

CAREL 

PCO20DCDC0: 
DC/DC power 
supplay 
module 

controllers (ir33, third parties 
µ(2, etc.) devices PCOlOOFDlO: 

� 
""""! 

FieldBus serial board !iii! q q -�-� 
................................................................................ �BS ••• J 

: : Modbus t. masted 

• O □□'" U � CAJamaste, 

• ll L """"i CP': KUE* • PCOE004850: � 
humidifier 0 _.. pCO 1/0 RS485 · 

control board I= t expansion board PCOSOOFD20: 
� 0 ID � modern board 

PCOS004850: 
RS485 serial board 

PCOl OOMDM0: 
modem board 

PCOSOOHBFO: \,,oll:
::::

;
i:
co

�a�';:���-i:.::::!JJ 7 ,co_� CANbus board � � ¥ 
e-dronic •···············-··················J 

PCOlOOTLN0: 
tLAN serial board 

('J. P(OEOOTU,'<1 1,r,d rl.D"t!fTWl.!l:;CAl;t;OT 
i,e n,,1r.f\'.ted tOth'!tWiat tl>'! Hm!timt! 

PLO!i: user terminal 

e-dronic 
PCOSOOHBB0: 
CANbus board 

I- "'"'"'i PCOlOOMPB0: 

'--\anand MP-BUS board T--
� �••w, 

Damper Servocontrol 
servocontrol valve 

EVD•2• 
EV0•4• 
EEV driver 

pco•: program. 
controller 

� /� Of 
PCOl OOOBA0: BACnet� 
RS485 interface board 

V P';" Wc=,_b f 
PCDl OO0WB0: 
pCO Web- Ethernet"' 

/BACnet"'" interlace board 

PCO 1 OO00F0: 
LON board 

E\if-3 ... 
PCOl 00CLP0: 
TREND board 

D) 
PGD2-3*: touch screen graphic 
display for panel and wall 
mounting 

TAT*: 
user terminal 

FCM' 
electronic 
control 
module 

ADP': 
user terminal 

PCOE004850: 
scheda espansione 
pCO 1/0 RS485 

PCOUMl2000: 
interlace for 
OEM series 
humidifiers 

Available probes 

SPKT: 4 to 20 mA pressure 
transducers O to 5 V 
ratiometric transducers 

NTC: temperature probes 

• 
ASP*: industrial ambient 
temperature and humidity 
probes 

I= r ... 1 ASW': ambient 
� temperature and humidity 

probes 

� 
ASD•: duct temperature and 
humidity probes 

) 



pCO 

(e 1 
� 

GI> 
Ifft-hr 

PCOS00AKC0: CVSTDUTLF0: 
PGD0·l•: 
graphic display 

PCOlO0CEFO: 
expansion 

PCOS00AKY0: smart 
programming key 

memory board ��r=,.....,=
mmi==� and clock board - -

PCOl 00CLK0: 
clock board 

PCO20DCDCO: 
DC/DC power 

==-1 

C supplay module 
1 · - - - - - - - - - - - - - - ·  

USB smart·key 
adapter 

USB/R5485 
converter 

PCO100FD10: 
FieldBus serial board � ;;;:;:;;;;;,\f CAREL D third parties□ bruiJ--· controllers (ir33, devices � µc2, etc.) : : 

�ss : ............ �··········· .. ····················�········· ..... 

'"' w,• ; c Ou·/ �-•� 
I � I =-�-humidifier n dill I pCO 1/0 R5485 

control board i = r., � expansion board PCOSOOFD20: 
.1 e l!l � modem board 

PCOS00HBF0: 
0 

,c<:,.�,;._ 
CANbus board j 

e-dronic········································' 

PCO 1 00TLNO. 
tLAN serial board t::::=liil"i.';;;;� 

PCOE00TLN0 � ]�J 
EVD0000400 pCO 1/0 tLAN 

EEV driver expansion board - -- : 
• • • •••••••u••••••••••• •••••••••••••••••••••••••••••••••••••••••••••' 

("); FCOEOOTWO u1dF't0"1ffl\N11 CAmlOT 

bet\Jf\f'>e'Ct� 101�1Wl�lt�sun�1i<M! (1-'1311$i) 
PLO*: user terminal 

PCOS004850: 
RS485 serial board 

PCOl 00MDM0: 
modem board 

e-d ronic 

PCOS00HBB0: 
CANbus board 

e:::tmrjjjj ����3��::��d ... 
� �MSRO 

Damper Servocontrol 
servocontrol valve 

EVD*2* 
EVD•4• 

:��:�
ll
��ogram. L�--------' 

PCOl000BA0: BACner 
RS485 interface board 

PCOl000WB0: 
pCO Web- Ethernet™ 

/BACnet"' interface board 

� 0 0 0  

PCOl OO00F0: 
LON board 

t.::._if-3 000 

PCO I 00CLP0: 
TREND board 

PGD2-3•: touch screen 
graphic display for panel 
and wall mounting 

PCOUMl2000: 
interface for 
OEM series 
humidifiers 

TAT• and ADP• 
terminal 

Q 

Avai lable probes 

FCM• 
electronic 
control 
module 

SPKT: 4 to 20 mA pressure 
transducers O to 5 V 
ratiometric transducers 

NTC: temperature probes 

ASJ>i": industrial ambient 
temperature and humidity 
probes 

E] ASW•: ambient 
temperature and 
humidity probes 

ASO": duct temperature and 
humidity probes 
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PGDo-1•: 
graphic 
display 

S90CONN": 
connection cable 

PCOE00TlN0: 
pCO I/OtLAN 

expansion board 

EV0•2• 
EVD•4• 
EEV driver 

� 
� 

PLD•: 

� 
user 
terminal 

� ' ' ' ' ' ' 

EVD'4' 
EVD'2' 
EEV driver 

CVSTDUTLFO: 
� USB/RS48S 

converter : ,- - - - - - - - - -•- - - - - - - -•- - · 

□: + PCOSOO

-

AKYO 
�

' 
•~"="m "' 

Q 
J,LAN 
WARNING!!! 

rrrCOEl.'OTLl>O 
lr.dno·1tmr>.l', 
CAWX,T...,,Ot>nt(,_..i 

�j�J l i

uu 

USB smart•key adapter 

- -- - - �  

========---:::J 
f--lJlllJLU.LlillU

OUliL00,0li.O<-O-
O
-

O
- r·. 0 . • • • 

PCOl OOCLK0: 
clock board 

Damper 
servocontrol 

8 

PCO": programmable controller 

Servocantrol 
valve 

PCOUMl2000: 
interface for 

JJ.LAN 
� 
� 

TAP and ADP• 
terminal 

OEM series humidifiers 

::: 

PGD2-3': 
touch screen graphic display 
for panel and wall mounting 

FCW 
electronic 
control 
module 

f � /•C? �b f Avai lable probes 

PCOS0048S0: 
RS485 serial board 

PCOl OOMDM0: 
modern board 

PCOlOO00F0: e-dr�nic 
LON board PCOS00HBB0: 

CANbus board 

PCOlOO0BAO: BACnet"RS485 
interface board 

PCOl liO0WB0: 
pCO Web · Ethernet 
1

"' interface board 

PCO 1 0OCLP0: 
TREND board 

PCOS004850: PCOl00OOF0: PCOl00MDM0: 
modem board C) 

RS48S serial board LON board 0 � 

PCOT000BA0: 
BACnet RS485 
interface board 

� 000 

PCOl 00CLP0: 
TREND board 

Available probes 

SPKT: 4 to 20 mA 
pressure transducers 

NTC: temperature probes 

ED . .. 
ASW•: ambient 
temperature and 
humidity probes 

PCOl000WB0: 
pCO Web · Ethernet"' 
Interface board 

e-dronic 
PCOS00HBB0: 
CANbus board 

ASP•: industrial 
ambient temperature 
and humidity probes 

ASD': duct temperature 
and humidity probes 

C----' 
PCO20DCDC0: 

DC/DC power 
supplay module 

TAT" and ADP• 

FCM" 
electronic 

control 
module 

SPKT: 4 to 20 mA 
pressure transducers 

NTC: temperature probes 

E] ASW*: ambient 
temperature and 
humidity probes 

ASP•: industrial ambient 
temperature and humidity 
probes 

ASD*: duct temperature 
and humidity probes 

mm 

PCO•: programmable controller 

PGD0-1 •: graphic display 

PCOUMl2000: 
interface for 
OEM series 
humidifiers 

PCOl 00CLK0: 
clock board 

CVSTDUnFO: 
USB/RS485 converter 

(!}l ' 
PCOS00AKY0: 

! I l l  g PCOSOOAKC0: 
smart ___ USB smart-key 
programming key ... adapter 

) 



NOTE: __________________________ _ 
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www.carel.com - e-mail: carel@carel.com 

!Agency: 

0 ..-
0 
£:::! ..-
0 
N 
N 

� 
(0 
(') 
(') 
0 
N 
N 
0 
(') 
0 
+ 
Q) 

-0 
0 
(.) 

) 

) 



R ECOM M EN D E D  SPA R E  PA RTS LIST 

BUDZAR SERIAL NUMBER: 201208 -20770 
BUDZAR MODEL NUMBER: 1 OT-180145 -GOH-SP 

D E S C R I PT I O N  

PUMP 

PUMP SEAL 

PUMP IMPELLER, 5 .43 " 

PUMP MOTOR, 8 .3 HP 

HEATER, 60 KW 

RELIEF VALVE, 1 /2 " , SET@ 225 PSIG 

RELIEF VALVE, 1 11, SET@ 150 PSIG 

GAS REGULATOR, 1 /4 "  

CONTROL VALVE, 2 "  

STRAINER, 3 "  

REGULATOR, 1 /2 "  

CONT ACTOR, 18 A 

CONT ACTOR, 25 A 

SSR OVERLOAD, 4 -20 A 

PLC,  SMALL 

SCR, 40 A 

TEMPERATURE CONTROLLER 

OUTPUT CARD, 4 -20 mA, OUTPUT 1 ONLY 

OUTPUT CARD, OUTPUTS 2 & 3 

PA RT N U M B E R  

250 -016 -0033 

250 -016 -0033 -S 

250-016-0033-5 .43 " 

250 -016 -0033-M 

270-030-0675 

290-030 -0093 

290 -030 -0357 

290-050-0012 

290-120-1401 

300-025-0103 

290-050-0008 

540-010-0266 

540-010 -0268 

590-0 10 -0559 

650 -015 -0449 

550 -01 0 -0134 

560 -01 0 -0631 

560-010 -0824 

560 -010 -0677 



TEMPERATURE SWITCH, SET@ 775 °F 

FUSE, 2 .5 A, DUAL ELEMENT 

FUSE, 1 .25 A, CLASS CC TIME DELAY 

FUSE, 20 A,  CLASS CC TIME DELAY 

FUSE, 50 A, CLASS J FAST ACTING 

LIGHT UNIT 

PRESSURE GAUGE, 1 /4 " , 0-200 PSIG 

PRESSURE SWITCH, 1 /2 "  NPT, SET@ 145 PSIG 

DIFFERENTIAL PRESSURE TRANSMITTER 
1 /8 " , -4 °F-185 °F 

THEMOCOUPLE, 10 ' LEAD 

NOTE: 

560-010 -0100 

580 -010 -0068 

580-010-0185 

580-010-0198 

580-010-021 1 

640-060-0340 

310-010 -042 1 

600 -010 -0239 

600 -010 -0405 

610-010 -0128 

TO PURCHASE SPARE PARTS FOR YOUR UNIT, PLEASE CONTACT 
MICHELE VICTOR AT 440-91 8-0505 OR MVICTOR@BUDZAR.COM ) 



THERMAL FLUID TEMPERATURE .CONTROL UNIT TEST REPORT 
Serial Number: 201 208-20770 
Model Number: 1 OT-1 801 45-GOH-SP 
Date: 2/6/201 3  
Tested By: KV DV ML 
Checked By: REC DY 
Run Time On Stand: 6 hrs 
Design Pressure: 225 PSIG 
Thermal Fluid Used for Testing: Dowtherm A 
P & I, Drawing Used: Rev B 

Voltage Used: 460/3/60 
Air regulator Tag: 1 01 Setting: 30psi 
Relief Valve Settings:-- 1 60 psi 
Strainer Cleaned (Y/N): Y 
Leak Test Pressure: 30 PSI 
Leak Test Holding Time: 1 5  MIN 
Max. Oil Test Temperature: 775°F 
Upper 50°F Range Temp. Rise (min . ) :  N/A 
.Electric Schematic Used: Rev A 

JM& TE Used in Acceptance Testing: Fluke 789 ID # 380 1 ,  Fluke 322 ID # 3803 

Flow Switch Tag: N/A 
Flow Switch Tag :  N/A 
Temperature Switch Tag: 1 0 1 ,  1 02 
Temperature Switch Tag: 1 03 
Pressure Switch Tag: PS-01 
Pressure Switch Tag: N/A 
Diff. Pressure Switch Tag: N/A 
Diff. Pressure Switch Tag: N/A 
Temperature Transmitter Tag :  N/A 
Temperature Transmitter Tag: N/A 
Flow Transmitter Tag: ______ N

N
"""
/
/
A
...,....A 

Flow Transmitter Tag: .----==......,...,,...,.... Pressure Transmitter Tag: DPT-1 01 
Pressure Transmitter Tag: N/A 
TEMPERATURE CONTROLLER 
Output 1 Type: Reverse Mod. 
Low Temperature Limit: 50°F 
Remote Setpoint: Y 
Temperature Retransmission : Y 
Deviation Alarm: N/A 
Rate of Change Limit Setting (F or C per hour): 
MOTOR & HEA TER DA TA 

Pressure 
Motor Suction Discharge HP 

Zone 1 145 psi 182 psi 8.3 
Zone , 
Zone � 
Zone L 
�one 5 

CONTROL VAL VE DA TA 
Valve I ype {L'. or Heating 

3 Way) and/or or Direct or Fail 
Tag Cool ing Reverse Position 

Zone 1 N/A N/A 
7one 2 
Zone � 
Zone L 
Zone t 

Other: 

Setting (N/O @ GPM): 
Setting (N/O @ GPM): 
Setting (N/O @ F or C): 775°F 
Setting (N/O @ F or C): 775°F 
Setting (N/O @ PSIG): 1 45 psi 
Setting (N/O @ PSIG): 
Setting (N/O @ PSIG): 
Setting (N/O @ PSIG): 
4 mA: ____ 20 mA: ___ _ 
4 mA: ____ 20 mA: ___ _ 
4 mA: ____ 20 mA: ___ _ 
4 mA: --=---:-:- 20 mA: 
4 mA: 0 psid 20 mA: 
4 mA: ____ 20 mA: 

1 25 psid 

Output 2 Type: _____ D_ire_c_t-M_o_d_. 
High Temperature Limit: 750°F 
4 mA: 50°F 20 -m-,A_: 

__ 
7=5=0,..,.0�F 

4 mA: 25°F 20 mA: 775°F 

600°F/Hr 

Motor Heater 
FLA OL AMPS KW 
1 2  1 2  7 .1  30 

30 
30 
30 
30 
30 

On/Off 

AMPS 
41 
41 
41  
41  
41  
41 

On/Off 
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Customer: NELSON 2/6/2013  
Serial #: 201208-20770 Temperature controller 
Model #: 1OT-180145-GOH-SP 

Mode Upper Display Deflt. Unlock Codes Configuration Mode: 
Operator OPtr None Parameter Lower Display Setting 
Set Up setP 1 0  Bit rate bAud 
Configuratior Conf 20 Comms Address Addr 
Product Info info None Comms Write CoEn 
Auto Tuning Atun 0 Dig. Input Usage diGi 

Config. Lock Code Cloe 20 
Configuration Mode: Set Up Mode: 
Parameter Lower Display Setting Parameter Lower Display Setting 
Input Ranoe/Tvpe inPt JF Input Filt. Time Const. FiLt 2.0 
Scale Range Up.Limit rul 1402°F Proc. Var. Offset OFFS 
Scale Range Lo.Limit rll 32°F Primarv (Heat) Power PPLJ Read Only 
Dec. Pt. Position dPoS Sec. (Cool) Power SPLJ Read Only 
Control Type CtyP duAL Pimary Prop. Band PB P 2.0 
Prim. Out.Control Act. CtrL rEv Sec. Prop. Band PB S 2. 0 
Alarm 1 Type ALA1 nonE Auto. Reset (Integral) ArSt 1. 00 
Hioh Alm. 1 Value PhA1 Rate (Derivative) rATE 0.20 
Low Alm. 1 Value PLA1 Overlap/Dead band OL 0 

) 
Band Alm. 1 Value bAL 1 Manual reset (Bias) biAS 0 
Dev. Alm. 1 Value dAL 1 Prim. On/Off Diff. diFP 
Alm. 1 Hysteresis AHY1 Sec. On/Off Diff. diFS 

, Alarm 2 Type ALA2 nonE Prim&Sec On/Off Diff diFF 
H iqh Alm. 2 Value PhA2 Setpoint Upper Limit SPuL 750°F 
Low Alm. 2 Value PLA2 Setpoint Lower Limit SPLL S0°F 
Band Alm. 2 Value bAL2 Prim. Out. Pwr. Limit OPuL 100 
Dev. Alm. 2 Value dAL2 Out. 1 Cycle Time Ct1 
Alm. 2 Hysteresis AHY2 Out. 2 Cycle Time Ct2 
Loop Alarm LAEn diSA Out. 3 Cycle Time Ct3 

. Loop Alarm Time Lati H ioh Alarm 1 Value PhA1 
Alarm Inhibit lnhi nonE Low Alarm 1 Value PIA1 
Output 1 Usaqe USE1 Pri Dev. Alarm 1 Value dAL 1 
Linear Out. 1 Ranoe tYP1 4-20 Band Alarm 1 Value bAL 1 
Ret. Out.1 Scale Max ro1 H Alarm 1 Hyst. AHY1 
Ret. Out.1 Scale Min ro1 L High Alarm 2 Value PhA2 
Output 2 Usaoe USE2 Sec Low Alarm 2 Value PIA2 
Lin. Out. 2 Range tYP2 4-20 Dev. Alarm 2 Value dAL2 
Ret. Out.2 Scale Max ro2H Band Alarm 2 Value bAL2 
Ret. Out.2 Scale Min ro2L Alarm 2 Hyst. AHY2 
Output 3 Usaqe USE3 RetP Loop Alarm Time Lati 
Lin. Out. 3 Ranoe tYP3 4-20 Auto Pre-Tune Apt diSA 
Ret. Out.3 Scale Max ro3H 775°F SetPoint Select OP SSEn ENAb 
Ret. Out.3 Scale Min ro3L 25°F Auto/Man Cont Select PoEn diSA 
Display Strateqy diSP 2 - Setpoint Ramp SPr ENAb 
Digital I nput 1 Usage DIGI Setup Lock Code Sloe 10  
Remote Setpoint Input rinP 4-20 Ramp rp 600 
Remote Setpoint upper rspu 750°F 
Remote Setpoin lower rspL 50°F 
Remote Setpoint Offset rspO 0 
Comms Protocol comms 



(THIS PAGE INTENTIONALLY LEFT BLANK.) 
\ 

J 



) 

G (f Q �J:Cf@1QGQ[Jijl)0\[])00 Gl @@®.Cr 0 

@1(]]1Dl@JI®, v@Ol CP�1[lQ0@wT ,Ji '1]1 @@:O 
Customer: NELSON 2/6/201 3  
Serial #: 201208-20770 Diff pressure Trans Controller 
Model #: 1 0T-1 80145-GOH-SP 

Mode Upper Displav Deflt. Unlock Codes ConfiQuration Mode: 
Operator OPtr Parameter Lower Display Setting 
Set Up setP 1 0  Bit rate bAud 
Configuration Conf 20 Comms Address Addr 
Product Info info Comms Write CoEn 
Auto Tuninq Atun Dig. Input Usage diGi 

Config. Lock Code Cloe 20 
Configuration Mode: Set Up Mode: 
Parameter Lower Display SettinQ Parameter Lower Display Setting 
Input Ranqe/Type inPt 4-20 lnout Filt. Time Const. F ilt 2.0 
Scale Ranqe Up.Limit rul 125 Proc. Var. Offset OFFS 
Scale Ranqe Lo.Limit rll 0 Primary (Heat) Power PPLJ 
Dec. Pt. Position dPoS 0 Sec. (Cool) Power SPLJ 
Control Type CtyP snq/ Pimarv Proo. Band PB P 4.0 
Prim.  Out.Control Act. CtrL rev Sec. Proo. Band PB S 
Alarm 1 Type ALA1 none Auto. Reset ( l nteqral) ArSt 2.00 
High Alm. 1 Value PhA1 Rate (Derivative) rATE 0.00 
Low Alm. 1 Value PLA1 Overlap/Deadband OL 
Band Alm. 1 Value bAL 1 Manual reset (Bias) biAS 0 
Dev. Alm. 1 Value dAL 1 Prim. On/Off Diff. d iFP 
Alm. 1 Hysteresis AHY1 Sec. On/Off Diff. d iFS 
Alarm 2 Type ALA2 none Prim&Sec On/Off Diff diFF 
Hiqh Alm. 2 Value PhA2 Setpoint Uooer Limit S PuL 125 
Low Alm. 2 Value PLA2 Setpoint Lower Limit SPLL 0 
Band Alm. 2 Value bAL2 Prim. Out. Pwr. Limit OPuL 100 
Dev. Alm .  2 Value dAL2 Out. 1 Cycle Time Ct1 
Alm. 2 Hysteresis AHY2 Out. 2 Cycle Time Ct2 
Loop Alarm LAEn disa Out. 3 Cycle Time Ct3 
Loop Alarm Time Lati H iqh Alarm 1 Value PhA1 
Alarm Inhib it lnhi none Low Alarm 1 Value PIA1 
Output 1 Usage USE1 Pri Dev. Alarm 1 Value dAL 1 
Linear Out. 1 Range tYP1 4-20 Band Alarm 1 Value bAL 1 
Ret. Out. 1 Scale Max ro1 H  Alarm 1 Hyst. AHY1 
Ret. Out .1  Scale Min ro1 L  H igh Alarm 2 Value PhA2 
Output 2 Usage USE2 Low Alarm 2 Value PIA2 
Lin. Out. 2 Range tYP2 Dev. Alarm 2 Value dAL2 
Ret. Out.2 Scale Max ro2H Band Alarm 2 Value bAL2 
Ret. Out.2 Scale Min ro2L Alarm 2 Hyst. AHY2 
Output 3 Usage USE3 Loop Alarm Time Lati 
Lin. Out. 3 Range tYP3 Auto Pre-Tune Apt disa 
Ret. Out.3 Scale Max ro3H Auto/Man Cont Select PoEn enab 
Ret. Out.3 Scale Min ro3L Setpoint Ramp SPr disa 
Display Strategy diSP 2 SP Ramp Value rP 
Comms Protocol comms Setup Lock Code S loe 
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