ISA—SZQ—1 981

Standard

Specification Forms
for Process Measurement
and Control Instruments,

Primary Elements and
Control Valves

1 PURPOSE

1.1 The purpose of this standard is to promote uni-|
formity in instrument specifications, both in content
and form. Because of the complexity of present day
instruments and controls it is desirable to have some
type of specification form to list pertinent details for use
by all interested parties. General use of these forms by
users and manufacturers offers many advantages, as
listed below: ‘
1. Assist in preparation of complete specification by |
listing and providing space for all principal descriptive
options. 1
2. Promotes uniform terminology*,

i
3. Facilitates quoting, purchasing, receiving, accounting
and ordering procedures by uniform display of ln!or-‘
mation,

|
4. Provides a useful permanent record and means for

checking the installation.

S. Improves elficiency from the initial concept to the L[

final installation,

Instrument Society of America
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®

SHEET [o] S
PRESSURE GAGES
SPEC. NO. REV.
NO| BY| DATE REVISION
CONTRACT DATE
REQ. PO.
BY I CHK'D I AFPR.

1, Type: Direct Rdg O 3-15 Ib Receiver O

Other

2, Mounting: Surface O Local O Flush O

3. Dial: Dismeter Cotlor

4. Czse: Castlron O Aluminum O Phenol O
Other

5. Ring: Strewed 0 Hinged D Slip 0 SO
Other

6. Blowout Protection None O Back O Disc O
Solid Front 0 Other

. Lens: Glass O Plastic O
B Options: Sylphon D Material
Snubber O
Pressure Limit Valve O
Movement Damping O
9. Nominal Accuracy Reguired

~

10. MFR. & Model No
11. Press. Element: Bourdon O Beilows O

Qther

12. Element Mti: Bronze 0 Steel 0 S8
Other

13. Socket Mtl: Bronze D Steel D ——_SS
Other

14. Connection-NPT: % in. O %in. D Other
Bottom O Back O

15. Movement: Bronze D SS D Nylon O
Other

16. Diaphragm Seal
MFG. Ty
Wetted Part Mtl.
Fill Fluid
Process Conn.

pe
Other Mtl.

Gage Conn.

Operating

Tag Na. Ran,
g Na % Pressure

Rev, Quan.

Service

Notes:

ISA FORM 820412
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PRESSURE GAGES

nstructions for ISA Forms $20.41a and 20.41b

1. When receiver gages are specified, the “Range” in the
abulation is the dizl range.

2. Select mounting style.
3. Specify nominal dial diameter. Dial assumed white
inless otherwise specified.
1. Select case material.
.. Specify ring style, or check “STD" if not important.
. Specify blow-out protection. *““Back” -refers to a
Jlow-out back, “Disc” refers to a blow-out disc located
n the back or side of the case.
', Specify lens material.
. Options:
Snubber  Specify type or model number.
Sylphon  If sylphon required, specify material.
Material

Movement
Dampening Specify if required.

9, Specify nominal accuracy, such as “1% %",

10. Write in make and model number after selection is
made.

11. Specify element type or write in “MFR. 8TD.”

12. If stainless steel is required, write in the type,; such
as “316."

13. See 12.

14, Specify connection size and location.

16. Specifly movement or write in “MFR. STD.”

16. If Diaphram Seal is required, fill in specifications.

For convenience, write in psig or other pressure unijt at the top
of “Range' and "Op. Press* columns, Uf all are the same,
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(&) ORIFICE PLATES and FLANGES | SHEET —— OF
SPEC. NO. REV.
NO | BY DATE REVISION
CONTRACT DAT]
a. . PO.
BY [CHK'D I APPH.

ORIFICE PLATES

ORIFICE FLANGES
7. Taps: Flange O Vena Contracta O Pipe O Other

1. Concentric O Other
2. I1SA Standard O QOther 8. Tap Size: 1/2in, 3 Other
3. Bora: Maximum Rate O Nearest 1/8 in. O 9. Typs: Weld Neck O Slip On O Threaded O
4. Material: 30455 O 31655 O Other 10. Material: Steel O Other
5. Ring Material & Type. 11, Flanges included O By others O
6. MFR. & Model No 12. Flanga Rating
13 Tag Number
14 Service
15 Line Number
16 Fluid
17 [ Fiuid State
18 Maximum Flow
19 | Normal Flow
20 | Pressurs
21 Temperature
22 Specific Gravity at Base
ELUID DATA 23 | Operating Spec, Gravity
24 Supercomp. Factor
25 [ Mol. Weight | Cp/Cv I 1 I
26 Operating Viscosity
27 | Quatity % or °Superheat
] Base Press. | Base Temp, I | |
29 | Type of Mater
30 Diff. Range — Dry
N Seal sp. gr. at BO° F
METER 32 Static Press. Range
33 Chart or Scale Range
34 Chart Multiplier
35 [ Beta=d/D
38 Qrifice Bare Diameter
PLATE & 37 | Linel.D,
FLANGE 38 | Flanga Rating
39 | Ventor Drain Hole
40 | Plate Thickness
Notes

1SA FORM 520-21

34
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9184 520
@ THERMOCQUPLES AND SHEET OF
THERMOWELLS [SPEC. NO. REV.
NO 1BY DATE REVISION
CONTRACT DATE
X PO.
BY l CHK'D | APPR.
1. Complete Assembly D Other 7. Material Conduit Conn, — .
MFR. & Model No. 8. Terminal Block: Singte O Duplex O
ELEMENT WELL OR TUBE
MFR. & Madel No, 9. Material
2. 1SA Type . Wire Size 10. Construction: Tapered O Straight O
3. Sheathed: ___  0.0. Material Drilled O Built-Up O Closed End Tube O
Exposed O Grounded O Ungrounded O 1%. Dimensions: MFR. STD. O 0O.D. 1.0,
Enclosed O Beaded Insulators O Spring Loaded O 12. Connections: Process INT.
4. Nipple Size____ Dimension ""N" Union O 13. Other Specs.: _—
5. Packed Connector_.__ . Notes:
HEAD
6. Screw-Cap & Chain O Other
Rev. Tag N Elemant Single Type Gage Service Notes
- ag No. g ey Length Duplex
Notes:

ISA FORM 520.12a
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THERMOCOUPLES AND THERMOWELLS

Instructions for ISA Forms 520.12a and 20.12b

Reference: ANSI MC96.1, American National Standard
for Temperature Measurement Thermocouples.

1. Check COMPLETE ASSEMBLY, or write in ELE-
MENT ONLY, ELEMENT & HEAD, ete.

2. Specify ISA type: E Chromel/Constantan
J TIron/Constantan
K Chromel/Alumel
R Platinum-13 percent
Rhodium/Platinum
S Platinum-10 percent
Rhodium/Platinum
T Copper/Constantan
and wire diameter in American Wire Gage (AWG), also
known as Brown and Sharpe Gage (B & S). Thermo-
couple wire normally runs from AWG No. 24 (0.0201 in.
dia.} through AWG No. 8 (0.1285 in. dia.).

3. Specify required construction by filling in sheath
diameter and material, or checking BEADED INSUL-
ATORS, Check type of junction, EXPOSED, EN.
CLOSED and GROUNDED, ENCLOSED and
UNGROUNDED.

4. Specify nominal diameter of nipple, or write NONE,
Specify length N (as defined on sketch below line 8) if
appropriate.

Check UNION if required.

5. Specify connection size and material of packed
connector, and whether Fixed or Adjustable. (For
ceramic packed thermocouples only).

6. Specify general type of head.

7. Specify material of construction of head.

8. A duplex terminal block accomnmodates two thermo-
couples as listed. Refer to Notes.

9, Specify material of well or tube.

10. A built-up well has a welded tip. Check as many as
apply.

11. Give dimensions if required.

12. Process connection is external, However, INT will
cover a thread dimension if well flange is threaded.

13. Fill in any applicable company standards or specifi-
cations.

Note: For thermocouples other than arrangement shown
in sketch, space has been provided for you to draw your
own picture.

Tabulation: Fill in all applicable information. SINGLE/
DUPLEX, need only be filled in on line 8 if they are the
same for all thermocoupies on the sheet.
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DIFFERENTIAL PRESSURE SHEET OF.
INSTRUMENTS SFEC WO REV
NO | BY DATE REVISION
CONTRACT DATE
REQ. - PO.
BY I CHK'D I APPR. |
1| Teg No. Service
2| Function Record O Indicate 0 Control O Biind D Trans O integ O Other
3| Case MFRSTD O Nom Size Color: MFR STDO Other
4 | Mounting Flush D Surface O Yoke O Other
5 | Enclosure Class General Purpose O Weather proof [J  Explosion proof [J Class
GENERAL For use in Intrinsically Safe System O Other
6 | Power Supply 117V60Hz O Other ac dec O Volts
7| Chart 12 in, Cire. O Other Range Nao.
B | Chart Drive 24 hr Other Elec.O SpringQ Other
9| Seale Type Range: 1 2
XMTR 10 | Transmitter 4-20mA O 10-50 mA O 21-103 kPa (3-15 psigh D Other.
Output For Receiver, See Spec Sheet
11 | Control Modes P=Prop (Gainl, I=Integral [Auto Reset), D=Derivative (Rate)
Sub: s=Slow, f=Fast 0D DFD PO PIOPDO PIDC IsO DO
Other
12| Action On Meas. Increase Qutput: Increases O  Decreases O
CONTROLLER 151 Auto-Man Switch NoneD  MFRSTDO  Other
14 | Set Point Adj. Manual O External O Remote O Other
15| Manual Reg. None O MFR STD D Other
16 | Output 4-20mA O 1050mA O 21-103 kPa {3-15 psig) O Ozher
17 | Service Flow O Level O Diff, Pressure O Other
18 | Eiement Type Digphragm O Bellows O Mercury D Other
19 | Material Body Element
UNIT 20 | Rating Overrange Body Rating — psig
21 | Diff. Range Fixed O Adj. Range Set At
22 Elevation Suppression
23 | Process Data Fiuid . Max Temp Max, Press.
24 | Process Conn. % in, NPTO  Other
25 | Alarm Switches Quantity Form Rating
26 | Function Meas, Var, O Deviation O Contacts To—— on inc, Meas,
27 | Options Pressure Element Range. Mataerial
Temp. Element O  Range Type
Filt Reg. O Sup. Gage O Output Gage O Charts
Valve Manifoid
Cond. Pots 0 Adj. Damp O Integra! Sq. Rt. Ext. O
Integrator
Other
28| MFR & Model No,
Notes:

15A Form §20.208

31
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DIFFERENTIAL PRESSURE INSTRUMENTS

Instructions for ISA Forms §20.20a and 20.20b

1. To be used for a single item, Use secondary sheet for
multiple listing.

2. Check as many as apply.

3. Nomina! size refers to approximate front of case
dimensions; width x height.

4, Yoke refers to a bracket designed for mounting the
instrument on a pipe stand.

5. Enclosure class refers to composite instrument. If
electrical contacts are in the case they must meet this
classification inherently or by reasons of the enclosure.
Use NEMA identification system or ISA identification
RP8.1. .

6. Specify electrical power to the entire instrument
from an external source.

7. Specify chart size, range and number if applicable.

8. “24 hr” is the time for one rotation of the chart.
Other speeds should be listed in hours or days. If a
spring wound clock is used fill in number of hours or
days it runs belween windings.

9. The scale type may be SEGMENTAL, ECCENTRIC,
or DIAL (CIRCULAR). Space is provided for multiple
ranges on the same scale,

10. Specify transmitter output if applicable.

11. See exptanation of terminology given on specifi-
cation sheet. For further definition refer to American
National Standard C85-1-1963, “Terminology for Auto-
matic Control.” Specific ranges of control modes can be
listed after “OTHER", if required.

12. For multiple items specify on second sheet.

13. If standard auto-manual switching is not known or
not adequate, specify number of positions.

14. Remote set point adjustment assumes full adjust-
ment range. Specify limits if required.

15. Specify if applicable,

16. Specify if applicable.

17. Specify measured variable.

18. Specify type of element or write in “MFR. STD.”
19. Materials refer to wetted parts only.

20. Over-range protection refers to maximum differ-
ential pressure. The instrument can withstand without a
shift in calibration.

21. Adjustable range means that the range can be
changed without replacing any parts.

22. Elevation

23, Give process data affecting meter selection. Flow
elements such as orifice plates are specified on separate
forms.

24, Refers to connections piped to process equipment
or pipe line. Special flanged connections and extended
diaphragms for level applications should be described
after “OTHER.”

25. Form may be SPST, DPDT, or otners. Rating refers
to electrical rating of switch or contacts in amps.

26. Specify if alarm is actuated by measured variable or
by deviation from controller set point, Give contact
action if single throw form.

27. Specify required accessories. If temperature element
is used, the second line is provided to specify well,
length of capillary tubing and other details of the
thermal system.

28. After selection is made fill in manufacturer and
specific model number.

SECONDARY SHEET — for listing multiple instru.
ments. List all instruments of the same type specified on
the primary sheet, with variations as shown. “Notes"
refers to notes listed by number at the bottom of the
sheet.
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_Instruments, rnmary &lements and Lontrdt 'Vn._lins

@ CONTROL SHEET ____ OF ___I_
VALVES SFEC NO. REV.
NO | BY ] DATE REVISION . ,
CONTRACT DATE
REG. - PO.
BY l CHK'D l APPR. |
1. | TagNo. !
2 Service
GENERAL
3. | Line No./Vessel No. ~
4, | Uine Size/Sched. Ne.
5. 1 Type of Body -
6. [ Body Size  [Port Size |8 | 1
7. [ Guiding Na. of Ports 1 - 17 )1
8. | End Conn. & Ratng v
9. | Body Material
10. | Packing Materia!
80DY 11. {Tubricator [ lsolating Valve I 1 I
12. [ Bonnet Type
13, Trim Form
14, rm Waterial  Seat/Piug ;
Shalt Ml 0
15 | Required Seat Tightness
16. dax. Allow., Sound Level dBA
“17. | MadeTNo. & Size
18. | Type ol Actuator
19. {Tlose at Upen at I
ACTUATOR 20. | Flow lcnonllu ! .
21. ail Position
22. | Handwheel & Location
23. | MFR. & Mode! No
24, [TFilt. Reg. [Gages | Bypass T T I | I | ]
Posw,,’quikm 25. [Tnput Signal
26. | Output Signal
27, [ Air Supply Pressure
. | Wake & Model No.
TRANS DUCER 29. Input Signal
30. | Dutput Signal
3.
OP TIONS 32,
33.
3. FLOW UNITS LUt STEAM -GAS-
35. [ Flud
36. | Quant. Max. Cv
37. { Quant. Oper Cv
38. Vaive Cy Valve F
39. [ Norm_Tniet Press. [P
40. ax. Inter Press
SERVICE oAl ax. ohut O 7 AP
42 [ Temp. Max. QOperating
43, [T@psi o g Ko VI
44, {Qper Visc 75 Flash
45 ¥, Superheat ¥, Solhds
46. Vaoor Press, Crit, Prasg,
47, vedicted Sound Leval dBA
a8. Manuotacturer
49. Madel No
‘Notes

1SA FORM $20.50
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CONTROL VALVES

Specification sheet instructions for ISA Form $20.50

1-3. Identification and service or location. [t is assumed
that each tag number is for a single valve.

4, Can be used for extra identification or in case of
duplicate valves indicate quantity.

5. State type of body; Globe, Angles. J-way, Y-type,
Butterfly, Ball, Saunders, Plug Cock, 4-wav.

6. State inlet and outlet connection size, internal port
size.

7. Tvpe of Guiding — Top, top and hottom, skirt or
port, cage.

8. State Type of connection, i.e., screwed (NPT),
flanges, weld end. State rating and standard such as
300 Ib ANSIL .
9. Material: lron, steel, alloy plastic, bronze, ete.

10. Packing: Teflon, teflon-asbestos, graphile asbeslos,
durametallic, etc.
1. [f required, State Yes.
12. Bonnel: Standard, plain extension, finned ex-
tension, bellows seal.
13. State Characleristic:

L = Linear

= Linear V Porl
EP = Equal Percentage

EPT = Equal Pereentage Turned

EPK = Equal Percentage Balanced

Q = Quick Opening

Or use your own code and identify in noles.
14, Materal: State type of stainless steel or alloy, Alloy
#§, composition, hardened, other. )

15. Fillin if required.
16. Max allowable sound level d8A 3 ft [rom pipe and
3 It downstream or the valve outlet. .

17. Actualor manufacturers model number and size if
not included in the model number — this is usually
supplied by the vendor after purchase ol actuator.

18. Typr of actuator diaphragm, cylinder, motor
EléctroHydraulic or other.

19. Actluator Signal Open‘Closed could be 3-15 psig.
0-90 psig, ele. whatever is required 1o cause Tull stroke
of the valve,

20. Flow action — tends Lo “open” or "elose™ valve,

21, Failure posilion — open, clused. ar last position.

22. Handwheel Localion -~ Top or side mounted and on
rolary valves such as ButlerQly's which end of the shaft.
23 If a posilioner is required, stale manufacturer
Model number can be supplied by the vendor.

24, Check if required,

25. Positioner Input Signal. State each end 3.15 psig,
4.20 mA, ete.

26. Positioner Output signal for each end of input
signals, i.e., 0-30 psig.

27. Air supply pressure th positioner. .

28. If a separate transducer is required (not integral
with Lhe positioner), give manufacturer. The supplier can
give the model number. :

29. Input signal to the transducer.
30. Output signal from the transducer.

31, 32, 33. For options such as travel stops, mounted
Solenoid Valves, speed control valves, limit switches, ete.
Use a lelter code and identify under notes, i.e., LS —
Limit Swilch, SC — Speed Control.

34. State liquid, steam, gas units gpm, Ib/hr, * ymin,
elc.

35. Name of fluid and state whether vapor or liquid il
not apparent.

36. State maximum quantily required by process and
corresponding Cy.
37. State operating quantity required by process and
corresponding Cy.

38. The manufacturer shall fill in the valve Cv and F|
{Liquid Pressure} Recovery Faclor withoul reducers or
other accessories, | uelen 0 Mspiraceed v

39. Operating intel pressure and pressure differential
with units (psia, psig. inches H,0 or 1lg). Note at this
puint that-one might consider how minimum conditions
will fit the sizing.

40, Alaximum inlet pressure if different from normal,
41. State the maximum pressure drop in shut-oll
position to determine proper acluator size, This is actual
difference in inlet and outlet pressure stated in psi,
inches of 11,0 or Hg, ete.

42. Stale °F. or °C.

43, Stale operaling specific gravity and molecular
weight. )

44, State operaling viscosily and its units. State fash at
valve outlet, ie., of max flow that will be flashed lo
vapor because of the valve pressure drop.

45. In the ecase of vapors, slale superheal and in the
cases of liquids, stale the solids, il present.

46. Note vapor pressure of Nuid as well as Lhe critical
pressute.

47, Give manufacturfers predicled sound level dBA.

- 48. Complete when available.

. U doh g lob{secr UAX card.a c(ﬂ?- ce,
U'V\M. ‘IV-] dl cw Lu fa LG

.Y Fm. % §0f T wide . q'pe NOpOUTOLE e
Lok

o) ahido ol B atineds (.
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\ " T ]SA 520 . Instruments, Primary Elements and Control Valves
., @ PROJECT DATA SHEET __of ___
. 'gg” SPEC
ITEM TAG
CONTRACT DWG
MFR SERIAL® SERVICE
1| Fluid Crit Pres PC
Units Max Flow Norm Flow Min Flow Shut-OH
2 Flow Rate —
3| (s |Inlet Pressure .
4| & | OutletPressure
5 g Intet Temperature
6 5 Spec Wi/Spec Grav/Mol Wt —
7 3 Viscosity/Spec Heats Ratio —
8 ‘S-’ Vapos Pressure Py, —_
9| & ["Required Cy
10( ¥ [*Travei % 0
1 Allowabla/* Predicted SPL dBA / / / —
12
13| , | Pipe Line Size In 53 *Type
14 % & Schedule | Qut 54 * Mir & Model
15 Pipe Line insulation 55 *Siee . EffAres
18 Type 56 On/Off __________ Modulating
' 57 Spring Action Open/Close
17 *Size_________ ANSIClass 58 g *Max Allowable Pressure
18 Max Press/Temp ;
18 “Mir & Model 53 % [*Min Required Pressure
N © - || 80 E Available Air Supply Pressure:
20| & |*Body/Bonnet Matl 61 Ma M
21| 2 |*Liner Material/1D <o "
22 g End 62 *Bench Range /
23| 8 c N In 63 Act Orientation
ot z £ Fonne:.m?nh Out 64 Handwheel Type
G | FlgFace hinis 65 Air Failure Valve Set at
25 @ | End Ext/Matl 66
26 g *Flow Direction
27 g *Type of Bonnet 67 | Input Signal
28 Lub & Iso Valve Lube 68| o |"Type
29 *Packing Material 69| ¥ |*Mfr & Model
30 *Packing Type 70| © [*Onincr Signal Qutput Incr/Decr
3N Fal 5, Gauges By-pass
32 “Type 72 E *Cam Characleristic
33 *Siee —_______ RatedTravel 73
34 *Characteristic 741 | Type Quantity
35 *Balanced/Unbalanced 75| ¥ |*Mir & Model
36| < [*Rated Cy F Xp. 76 & | Contacts/Rating _____ —
37| £ (*Piug/Ball/Disk Material 77| € | Actuation Points
38| = |*Seat Material 78| @
39 *Cage/Guide Matenal N
40 *Stem Material 78 |m _Mfr & Model
" 80| i |*Set Pressure
42 81 ] « | Filter Gauge
— 82| <
43 i
o g NEC Class Group Div. 83 ” * Hydro Pressure
| 5 84| I | ANSI/FCiLeakage Class
7]
a6 | » 85| w
a7l 86 :
=]
aB| g Rev Date Revision Orig App
49| 4
-4
50) <
51 9
52] &
Sl

*Information supplied by manulacturer unless already specified. ISA FORM $20.50, Rev. 1
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@ SHEET OF
SPEC. NO. REV.

NO | BY | DATE REVISION

CONTRACT DATE

REQ. - P.O.

BY l CHK'D [ APPR.

1SA Form 520.3b










