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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.

The National Electrical Manufacturers Association (NEMA) and the Insulated Cable Engineers Association
(ICEA) standards and guideline publications, of which the document contained herein is one, are developed
through a voluntary consensus standards development process. This process brings together persons who
have an interest in the topic covered by this publication. While NEMA and ICEA administers the process
and establishes rules to promote fairness in the development of consensus, they do not independently test,
evaluate, or verify the accuracy or completeness of any information or the soundness of any judgments
contained in its standards and guideline publications.

NEMA and ICEA disclaim liability for personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA and ICEA disclaims and makes no
guaranty or warranty, expressed or implied, as to the accuracy or completeness of any information
published herein, and disclaims and makes no warranty that the information in this document will fulfill any
of your particular purposes or needs. NEMA and ICEA do not undertake to guarantee the performance of
any individual manufacturer or seller’s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA and ICEA are not undertaking to render
professional or other services for or on behalf of any person or entity, nor are NEMA and ICEA undertaking
to perform any duty owed by any person or entity to someone else. Anyone using this document should
rely on his or her own independent judgment or, as appropriate, seek the advice of a competent professional
in determining the exercise of reasonable care in any given circumstances. Information and other standards
on the topic covered by this publication may be available from other sources, which the user may wish to
consult for additional views or information not covered by this publication.

NEMA and ICEA have no power, nor do they undertake to police or enforce compliance with the contents
of this document. NEMA and ICEA do not certify, test, or inspect products, designs, or installations for
safety or health purposes. Any certification or other statement of compliance with any health- or safety-
related information in this document shall not be attributable to NEMA and ICEA and is solely the
responsibility of the certifier or maker of the statement.
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Foreword

The Standard for Control, Thermocouple Extension, and Instrumentation Cables, ICEA S-73-532, NEMA
WC 57-2003, was developed by the Insulated Cable Engineers Association, Inc. (ICEA) and approved by
the National Electrical Manufacturers Association (NEMA). Unless otherwise noted as Authorized
Engineering Information, this technical publication has been approved by NEMA as a NEMA standard.

ICEA/NEMA standards are adopted in the public interest and are designed to eliminate misunderstanding
between the manufacturer and the user and to assist users in selecting and obtaining the proper product
for their particular needs. Existence of an ICEA/NEMA standard does not in any respect preclude the
manufacture or use of products not conforming to the standard. The user of this standard is cautioned to
observe any health or safety regulations and rules relative to the manufacture and use of cable made in
conformity with this standard.

This standard does not specify any specific frequencies for sampling for test purposes, cable products, or
components. One program of sampling frequencies is given in Publication ANSI/NEMA WC 54/ICEA
T-26-465.

Note: The user’s attention is called to the possibility that compliance with this standard could
require use of an invention covered by patent rights.

By publication of this standard, no position is taken with respect to the validity of any such claim(s) or of
any patent rights in connection therewith. If a patent holder has filed a statement of willingness to grant a
license under these rights on reasonable and non-discriminatory terms and conditions to applicants
desiring to obtain such a license, then details may be obtained from the Secretary, or the NEMA website.

Proposals for modification or improvement of this standard are welcome. They should be sent to the
National Electrical Manufacturers Association, 1300 North 17t Street, Suite 900, Arlington, VA 22209 or
sent via the NEMA website (https://www.nema.org).

Requests for interpretation of this standard must be submitted in writing to the Insulated Cable Engineers
Association, Inc., www.icea.net. An official written interpretation will be provided, once approved by ICEA
and NEMA. Suggestions for improvements gained in the use of this publication are welcomed by the
Association.

The members of the ICEA Working Group contributing to the writing of this standard consisted of the
following:

Ross Murphy, Chairman

E. Aberbach J. Armstrong E. Bartolucci
M. Bodziony R. Bristol M. Chlebowski
W. Crawford A. Davila A. Filion

R. Fleming R. Ganatra M. Hammons
G. Jones S. Kamel H. Kim

F. Kuchta D. Land E. Laughlin
P. Leblanc M. Levitre C. Lindler

A. Mathew J. Maximo B. Miller

[. Muller J. Mumm R. Neumann
K. Nuckles K. Porter J. Ricardez
R. Singh G. Smith C. Spradlin
R. Szilagyi W. Temple M. Vassallo
J. Weitzel T. West S. Wetzel

S. Williamson R. Young
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Lauri Hiivala Power Cable Consultant
Trung Hiu USDA Rural Development Utilities Programs
Christel Hunter Cerrowire

Michael Kinard Consultant

Kevin Porter Encore Wire Corporation
Ewell Robeson Carolina Power & Light
Michael Stover Optical Cable Corporation
Anthony Tassone UL LLC

Todd Taylor Enfinity Engineering
William Temple Self-Employed

Henson Toland OFS Fitel

David Watson Southwire Company
Jared Weitzel Prysmian Group

© 2022 National Electrical Manufacturers Association



ANSI/NEMA WC 57/ICEA S-73-532-2021
Page iii

Contents

o111 o] (o PO PP PP ORTPPPTP i
K=o 4o o B =1 1= - 1 1
S B 1o o o1 PSR PPRRPR 1
I €T o 1= = 1 ) o T o 4 = o] o OSSR 1
1.3  Information to Be Supplied by PUrChaSEr...........c..eumiiiiiiiieee e 2
1.4 Definitions @and SYMDOIS...........oooiiiiiii e e e e e e e e e e e e r e e e e e e 2
EST=T e 1 oY T2 0o 4 Uo [T o1 - 6
2.1 LT =T o= | R 6
2.2 Wires, Physical and Electric Properties ...t e e 6
PRGN 7T o] o 1Y ol @] o To L1 o1 (o] - TS 6
2 Tt VL = SR 6
PR T2 S o [ o I @7 To [F o7 (o] =0 S 6
ARG TR IS 1 To (=T I 0o o Vo 18 o7 (o = TSRS 6
2.3.4 Conductor DC Resistance Per Unit LeNgth.........c..cooviiiiiiiiiiic e 6

P2 ST ©o T o To 18 oz (o Tl D F=T 0 T 1= SRR 8

2.4  Conductors for Thermocouple EXtENSION WIrES .........cccccuuiiiiiiiiiiiiiiieeee e 9
A Sy B O o To 18 o2 (o Tl 1V = =Y - SRR 9
2.4.2  Siz€ @nd DIGMELET .....ooiiiiiiee ittt e e et e e e e reee e nnee 9
2.4.3 Direct-Current (DC) Resistance of CONAUCIOrS ..........coouiiiiiiiiiiiiiee e 10
2.4.4 Temperature Limits and Limits of Error for Thermocouple Conductors ...........cccccceeeiiiineeen. 10
Section 3 INSUIAtIONS ... e e e nnnns 12
3.1 LTS =T = | PR 12
B - (=Y o - | S 12
R N I 110 1= PP PT PP PURPT P 12
R R J0e ] SRS 12

R TR 20 TSRS 12

R TR 2R T Y TSRS 13

G = Yo [ 11T 2 =Y o1 £ 16
3.4.1 Crosslinked Polyethylene (XLPE) Insulation, Type |, Il, and ll..........cccccooiiiieiei e, 16
3.4.2 Ethylene Propylene Rubber (EP) Insulation, Type | and Type ll.......ccoociiiiiiiiiiieeee 16
3.4.3 Ozone Resisting Silicone Rubber (SR) Insulation ... 16
3.4.4 Chlorosulfonated Polyethylene (CSPE) INSUlation ............cooiiiiiiiiiiiiii e 16
3.4.5 Polyvinyl Chloride (PVC) INSUIALION..........ooiiiiiiiii e 16
3.4.6 Polyvinyl Chloride/Nylon (PVC/Nylon) INSulation .............coooiiiiiiiiiii e 16
3.4.7 Polyethylene (PE) INSUIALION ........cuiiiiiiiiii e 16
3.4.8 Composite INSUIALION .........uiiiiiiee e e e e e e e e e e e e aeeaa s 16
3.4.9 Styrene Butadiene Rubber (SBR) INSUIAtioN .........ccccoiiiiiiiiiiiiiec e 17
3.4.10 Thermoplastic Elastomer (TPE) Insulation, Type l and Type ll......ccccovviiiiiiiiiiiieee e, 17
3.4.11 Jacket OVEr INSUIALION .........oeiiiiie e 17

B4 12 REPAIMS oo 17

ST Lo =T [T =T £ PP PPR 17
G T 0t B o o To [0 T o o I 1] £ SO 17
3.5.2 Acceptance Testing After Installation .............c.oooi i 17

3.6 INSUIAtioN RESISTANCE .......eiiiiieiee ettt e e e e e e e e e e e e e e e e e e e e e e e ennneees 23
3.7 TYPE A FIamME TSt ..ttt 23
3.8 TYPE B FlameE TSt ..o e 23
Section 4 Shieldings aNd COVEriNGS......cccccriiiiiiiismirreiississssssserrerssssssssssse e e s essssssssssssssssssssssnsnssesssssssssnnnes 24
o B 1T o o el 1= T = | PSP PUPRRPR 24
411 Shield CONTINUITY ....oiuveieeiiiiie et e e st e e st e e e st e e s snbe e e e e snbeeeeeanreeaeen 24

g S 4111 o I [T ] - 1] o SR UPSRSPRRIN 24
4.1.3 Metal TAp SHI€IAS ....ccoiiiiiieeeeee e e e e e e e e s e e e e e e e e eanneees 24
4.1.4 Metal Braid ShIi€laS.......coouiiiiiiiiii ettt e e st e e e st e e e snte e e e e anreeeeea 24
4.1.5 Metal WiIre ShilAS......oooi it e e e e e e e e e e e e e e e e e e e e e ennneees 25

© 2022 National Electrical Manufacturers Association



ANSI/NEMA WC 57/ICEA S-73-532-2021

Page iv
N - T (=] TSSO 25
g O I o1 (o7 g o S 26
N S = To [ 11 1= 0 4 1= | £ 26
. T = 1o T 1= SO SPUPSRRRRRI 26
4.3  Metallic and AssoCiated COVEIINGS ........uvviiieiieiiiiiieiie e e e e e e e e e e e e e s e ea e e e s senbsreeeaaeeeaan 26
4.3.1 Types Of Metallic COVEIINGS .....vviiiiiiiiiiiiiieiee e ettt e e e e e e e e e e e e st a e e e e e e s sssanraeeeaaeeeeannnnes 26
4.3.2 Core Covering for Nonshielded and Nonjacketed Cable with Metallic Armor...........c............. 27
4.3.3 Interlocked Metal Tape AIMOL .........uuuiiieiiiieeieieeeeeieeeeeeeaeaeeeeeeeeeeeeeeeeeeeeeeeeeeesaeeereeeeeeeeseraseesrennne 27
4.3.4 Galvanized Steel Wire AIMOT ... oo ettt e e e e e e e e e e e e s e e nneeeeeaeeeeeaannnes 30
4.3.5 Flat Metal Tape AMMOr ... ... . ittt e e e e e e e e e e e e e e e e e e neeeeeeaeeeeaannneees 32
4.3.6 Continuously Corrugated Metal ArMOr ........cooiiiiiiiii e 33
4.3.7 Thermoplastic or Crosslinked Coverings over Metallic Armor ...........ccooviviiiiiiieeinniiee e 34
Section 5 Assembly, Fillers, and Conductor Identification ..o 37
5.1 Assembly of Multiple Conductor CabIes .............cc.ooiiiiiiiiii e 37
LS00 I B o {010 oo [ @=  o][= SRS 37
5.1.2  SUDASSEMDIIES .....ueiiiiiiiiiie ettt et e e e nre e e e e naeeeeeneee 37
5.1.3  FIat TWIN CAbIES ......oiiiiiiie ettt e e e e e e nate e e e e neee e e eneee 37
ST 111 SRR 37
TR B = 11 To [T PP P TP PRPPT PN 37
5.4  Conductor 1dentifiCation ...........cooiiiiiiiiiiie e e 38
Section 6 Testing and Test Methods...........cccc i ————— 39
6.1 TESHNG—GENEIAL ....coiiiiiiiieee ettt st e e e st e e e aanb e e e 39
(S I0ZZ ©7o] o To 11 o1 (o) gl =11 B 1Y/ 111 o o - 39
6.3  Thickness Measurements for Insulations and Non-Metallic Jackets .............ccccooiiiiiiiiiii i, 39
6.4  Physical and Aging Tests for Insulations and Jackets ... 39
6.4.1 Size and Preparation of SPECIMENS .......cccciiiiiiiiiiiiee e e e 39
6.4.2 Calculation of TeSt SPECIMEN Ar€a ......cceiiiiiieiiiiiie e e e e e e e aee s 39
6.4.3 Physical Test ProCeAUIES........coooiiiiieeieeeeeeeeeeeee e, 40
6.5  Tensile SIreNGth TESt ... ..veeiiiii e e e e e e e e e e e e e e e e e e e e e e ananrees 40
8.6  TeNSIlE SIrESS TST . ittt e e e e nre e e e e 40
G 1 o o = 11T g T 1T 40
T T O =] (S 40
R Vo [ o B =T - T PSPPI 41
B.9.1  TeSt SPECIMENS ...ttt e e e e et e e e e e e e e et e e e e e e e e e e nnnaeeeeeee e e e nnnneeeeeas 41
Lo N | @ Y=Y o T 1= S 41
Lo R B O 11 I Vo 0 =Y ] o] o T = S 41
Lo R o O =Y =Y o T = S 41
6.9.5 Heat Distortion for Insulated CONAUCIONS ..........ccoiuiiiiiiiiie e 41
6.9.6 Heat Distortion for Thermoplastic JACKEets...........cccceeeiiiiiiiiiiiic e 41
6.9.7 Heat Shock for Thermoplastic JACKEtS..........cccuuviiiiiiii e 41
B.9.8  NYION Wrap TeSt .o 41
6.10  OZ0ONE RESISTANCE TST .. .ottt s e e e et e e e e nnreeeeeneee 42
6.11  ThiCknNesS Of COVEIINGS ....coiiiiiiiietiee et e e s b e e e e 42
6.12  EnvironmMeNntal CraCking ..........eeiiiiiiiiiiiiee ettt e st 42
(S0 RS TN o - To Ty o] 1o o I @7 7=) 1o = o | 42
6.14  Accelerated Water ADSOIPLION ... et e e e e e e et e e e e e e e e nnneees 42
L g O 1= o 1= SO 42
6.14.2 Electrical Method (EM-60) .........ccoiiuiiiiiiiiie et setee et e e stae e e e steee e e staeeessnraeeeeanes 42
6.14.3 Gravimetric Method ..........coooiiii e e e 43
G ST 7] o I == o (o SRR 43
00 G T =T g Lo TR I ] o 43
6.16.1 Type A (See ANSI/NEMA WC 53/ICEA T-27-581) ..cceoiiiiieiiiiie e 43
6.16.2 Type B (See ANSI/NEMA WC 53/ICEA T-27-581) ..cceeiieiieiiiiiee et 44
G0 AV o = To T TN =] £ 44
B.17.1 AC VOIAGE TSt ... it b e e a e e s bre e e e 44
6.17.2 DC VOIRAGE TSt ... ittt b e e e bt e e s nee e e e 44

© 2022 National Electrical Manufacturers Association



ANSI/NEMA WC 57/ICEA S-73-532-2021

Page v
L A O Yo = o G = S SO 45
6.18  INSUIAtioN RESISTANCE .......eeiiiii it e e e e e e e e e e e e e e e e e e e e e e e annnneee 45
6.18.1 Determination of Temperature Conversion Factors for Insulation Resistance ....................... 45
6.19 Specific SUACe RESISHIVILY .....ccccuiiiiiiiie e e e e e e e s e enannees 45
0 W1 1= 1o B @7 1 181 7/ RSP 45
o2 BT o1 T= o I Yo F= o o RSP 45
6.22 Dielectric Strength Retention ............oooiiiiiiiie e 45
G20 T |30 7= T 1= 46
I O 1] I 1= S 48
Section 7 Special CoONStrUCHIONS ........ceeiiei i 50
7.1 Low-Smoke, Halogen-Free (LSHF) CabIes ........cuoiiiiiiiiiii e 50
7208 0t S oo o T TSR 50
4000 I O o T [ T o S 50
0% I T 1 =T 1 = 1o o S 50
T A4 ASSEMDIY e 51
A0 IR T 1 1= [ [ 1T USRS 51
A% LG TN - Ter = PP UPPPR PO 51
7.1.7 Coverings over Metallic ATMOI ..........uiiiiiie et e e e e e st e e e e e e s e s nnraaee s 51
A0 I S T I = £ TP P UPPPR S PRTPPPP 51
A 5 o O 7 o)1 SRS 56
4720 TS oo o1 TSR 56
A O o T [T o] SO 57
4720 T 1 =11 1 - 1o o SO 57
T.2.4  ASSEMDIY e b e e e e b e eanee 57
R T 1111 (o [T T TSR URP I PR 57
T.2.8  JACKEL ..o e e e e e e e e e eeaeas 57
T.2.7 VOHAGE TSI it 58
EST=Te3 oY g TR 302 o] o L= g T | o =T PSP 60
Appendix A Industry Standard References (NOrmMative)..........coooiuiiiiiiei i 60
Appendix B Additional Conductor Information (Informative)..............eeeiiieiiiiiiiie e 63
Appendix C Representative Values of Tensile Strength and Elongation For Non-Magnetic Armor
Materials (INFOrMAtIVE) .......oo i et 64
Appendix D Flame Testing Finished Cable (Infformative) ... 65
Appendix E Conductor Identification for Control Cables (Informative) ..., 66
Appendix F Recommended Bending Radii for Cables (Informative) ... 76
Appendix G Acceptance Testing After Installation (Informative) ..., 78
Appendix H Other Test Methods for Instrumentation Cables (Informative)...........cccoociiiiiiien 79
Appendix | Recommended Temperature Use for Thermocouple Conductor Types (Informative) ............. 81
Tables
Table 1-1 Multipliers to Convert Values in Non-Metric Units to the Approximate Values in Appropriate
YT g o U L T € PP PRPPPR PP 2
Table 2-1 Schedule for Establishing Maximum DC Resistance Per Unit Length of Completed Cable......... 7
Table 2-2 Nominal DC Resistance in Ohms Per 1000 Feet at 25°C of Solid and Concentric Lay
) 1x= 100 (=T I Oe] o] o1 7] o To 18 o1 (o] £ 30 R PSPPPPR 8
Table 2-3 Nominal Diameters for Solid Copper CONAUCTOTS............coiieiiiiiiiiiiiiiee e e 9
Table 2-4 Extension Wire EIements. ... ... e e e e e e e 10
Table 2-5 Nominal Diameters of Thermocouple WIres ... 10
Table 2-6 Nominal Direct Current Resistance in Ohms Per 1000 Feet at 20°C of Solid or Stranded
L= g leTeTo 18] o] =3 02'o] g T 1o (o] =S 11
Table 3-1 Insulation Thickness inN MilS ....... ... e e e e e 14
Table 3-1 M Insulation Thickness in Millimeters ........ ... 15
Table 3-2 Insulation ReEQUIrEMENTS ........ccooiiiiieee 18
Table 3-3 Test Voltages for CONrol CabIe..........cooiiiiiiiiiiie e e e ee e e e e e eeanees 22

© 2022 National Electrical Manufacturers Association



ANSI/NEMA WC 57/ICEA S-73-532-2021

Page vi

Table 4-1 Jacket Thickness, INChES (MIM) ...coiiiiiiiii et 26
Table 4-2 Width of Metal Tape for Interlocked Armor, Inches ... 27
Table 4-3 Jacket ReqQUIrEMENTS ..o 28
Table 4-4 Thickness of Metal Tape for Interlocked Armor, INChES ..........c.cvviieiiiii i 30
Table 4-5 Minimum Weights of Zinc Coating for Wire Armor ............ooooiiiiiiiiie e 31
Table 4-6 Size of Galvanized STEEl WIre AIMOT ..........oiiiiiiiie ettt et e et e e e sbeeeeeene 31
Table 4-7 Galvanized Steel Wire Diameter Tolerances, INCheS ............ooiiiiiiiiii e 32
Table 4-8 Width of Metal Tape for Flat Armor, INCRES ..........coccuiiiiiiie e 33
Table 4-9 Nominal Thickness of Steel Tape (Plain or Zinc Coated), InChes ............cccccooiiiiiiiiis 33
Table 4-10 Minimum Thickness of Metal for Corrugated Armor, INChes ...........ooiiiiiiii i, 34
Table 4-11 Thickness of Covering over Metallic Armor, INChES ..o 35
Table 4-12 Jacket Irregularity Inspection Test Method ... 35
Table 4-13 Jacket Irregularity Inspection Spark Test Voltages for Nonconducting Jackets...................... 36
Table 5-1 Factors for Maximum Lay LENGth ..o 38
Table 5-2 Length of Lay of SUDASSEMDIIES..........cooiiiiiiiiiie e a e e 38
Table 6-1 Mandrel Diameter for Heat Shock of JacKet..........coouiiiiiiiiiiii e 42
Table 6-2 Mandrel Diameter for Cold Bend of Wire or Cable, INChes ..........coooiiiiiiiiiiiie e 43
Table 6-3 Constructions and Corresponding Test SAmMPIES ..........ceviiiiiiiiiiiiiiie e 47
Table 7.1-1 Insulation Physical Requirements..........ccoov i, 53
Table 7.1-2 Insulation Electrical Requirements ..., 54
Table 7.1-3 Jacket Physical REQUIFEMENTS..........cooiiiiiiiiiie e 55
Table 7.1-4 Jacket Mechanical ReqUIrEMENtS ... i e e e e 55
Table 7.1-5 Jacket Material Combustion Requirements ... 56
Table 7.1-6 Optional Jacket Qil-Resistance Requirements .......... .o 56
Table 7.2-1 Additional Insulation Requirements for 125°C Cable ... 58
Table 7.2-2 Additional Jacket Requirements for 125°C Cable ...........cooiiiiiiiiiieiii e 58
Table 7.2-3 Jacket Physical Requirements...........cooooiiiiiii i 59
Table B-1 Approximate Diameters of Stranded Class B and C Copper Conductors..............cccvveeeeeeeeennnns 63
Table B-2 Approximate Weights of Copper Conductors in Pounds/1000 Feet ..........cccceeeiiiiiiiieeieeeecnes 63
Table C-1 Non-Magnetic Armor MaterialS ...........cooiiiuiiiiiie et e e e e e e e e e seannes 64
Table E-1 Color Sequence Including White and Gre€N..........ccuuviiiiiee ettt a e e 70
Table E-2 Color Sequence Without White and Green ... 71
Table E-3 Color Sequence Including White and Green ...........cueeiiiiiiiiiiiici e 72
Table E-4 Color Sequence Without White and Green ... 72
Table E-5 Color Sequence for Braids Including White and Green ... 73
Table E-6 Shades Of CoOlOr..... ... . ittt e e e e e e e e e e e e e e s e nnteeeeaeee e e annnneeeeaaeeaann 74
Table E-7 Color Sequence for Silicone Rubber Insulated Cables........................ 74
Table E-8 Color Coding of Duplexed Insulated Thermocouple Extension Wire............ccccccooeicviiieeeeeeieenns 75
Table F-1 Minimum Bending Radii for Cable .............c..uviiiiiiiiie e 76
Table F-2 Minimum Bending Radii for Cable .............c..uviiiiiiiii e 77
Table I-1 Upper Temperature Limit for Various Wire Sizes, *C (°F)....ccccoiiiiiiiee e 81
Table I-2 Tolerances on Initial Values of EMF vs. Temperature for Thermocouples ...........cccccvvveeeeeeiennnns 82
Table I-3 Thermocouple Extension Wire Temperature Ranges and Limits of Error............cccoooveeiiiieenns 83

© 2022 National Electrical Manufacturers Association



ANSI/NEMA WC 57/ICEA S-73-532-2021
Page 1

Section 1
General

1.1 Scope

This standard applies to materials, construction, and testing of multiconductor control, thermocouple
extension, and instrumentation cables rated up to and including 125°C. Control cables are multiconductor
cables that convey electrical signals used for monitoring or controlling electrical power systems and their
associated processes. Control cables convey signals between devices interfaced directly with the
electrical power system, such as current transformers, potential transformers, relays, switches, and
meters. Instrumentation cables and thermocouple extensions are multiconductor cables that convey low-
energy electrical signals (circuits that are inherently power limited) used for monitoring or controlling
electrical power systems and their associated processes. Instrumentation cables and thermocouple
extensions convey signals from process monitors to process analyzers (usually electronic equipment) and
from the analyzers to control equipment in the electric power system. Construction details and test
requirements for cables rated above 125°C can be found in the NEMA HP 100 series of standards.
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