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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices 
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading “Im-
portant Notice” or “Important Notices and Disclaimers Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Asso-
ciation (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a consensus de-
velopment process, approved by the American National Standards Institute (“ANSI”), which brings together 

-
sarily members of the Institute and participate without compensation from IEEE. While IEEE administers the 
process and establishes rules to promote fairness in the consensus development process, IEEE does not inde-
pendently evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments 
contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other document 

purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness of material. In 
addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards 
documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to 
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and 
issued is subject to change brought about through developments in the state of the art and comments received 
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or 
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropri-
ate, seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

-

-

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English version published by IEEE should be considered the approved 
IEEE standard.
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Official statements 

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that his or her views should be considered the personal views of that individual rather than the 
formal position of IEEE. 

Comments on standards 
Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and 
Standards Coordinating Committees are not able to provide an instant response to comments or questions 
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not 
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE 
standard is welcome to join the relevant IEEE working group. 

Comments on standards should be submitted to the following address: 

Secretary, IEEE-SA Standards Board 
445 Hoes Lane  
Piscataway, NJ 08854 USA 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements.  Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so 

Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses.  These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies 

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance 
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission 
to photocopy portions of any individual standard for educational classroom use can also be obtained 
through the Copyright Clearance Center. 
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Updating of IEEE Standards documents 
Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.  

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten 
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although 
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to 
determine that they have the latest edition of any IEEE standard. 

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at 
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more 
information about the IEEE SA or IEEE’s standards development process, visit the IEEE-SA Website at 
http://standards.ieee.org. 

Errata 

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association 
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Introduction 

This introduction is not part of IEEE Std 1242-2016, IEEE Guide for Specifying and Selecting Power, Control, and 
Special-Purpose Cable for Petroleum and Chemical Plants. 

This guide was originally prepared by Working Group P1242 of the Petroleum and Chemical Industry 
Committee (PCIC) of the IEEE Industrial Applications Society with joint membership coordination from 
Project 9-39 of the Special Purpose Cable Subcommittee (No. 9) of the Insulated Conductor Committee 
(ICC) of the IEEE Power Engineering Society. The guide has been jointly revised by the Working Group at 
PCIC and Working Group D03W of Subcommittee D of the Insulated Conductor Committee (ICC) of the 
IEEE Power and Energy Society. This working group fulfilled a unique role by linking the user community 
represented by the PCIC membership with the cable manufacturing, utility, and consulting community 
represented by the ICC. Joint membership provided for ease of input to the guide and cable design 
solutions that could only have been accomplished in this manner. The purpose of this guide is to provide 
the user with current cable technology in order to specify and select power, control, and special-purpose 
cable for use in the petroleum and chemical industry. Emphasis is placed on those areas of concern peculiar 
to these industries, including such environmental effects as chemical atmospheres, hazardous areas, 
contamination, corrosion, and fire. This guide also may be applicable to other industries such as the utility 
power generation where similar cables are used under similar environments. 

This revision to the guide was prepared by the joint PCIC/ICC Working Groups for the purpose of updating 
the guide to include new technology changes since its original issue. 
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IEEE Guide for Specifying and Selecting Power, Control, and Special-

Purpose Cable for Petroleum and Chemical Plants 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, 

health, or environmental protection, or ensure against interference with or from other devices or 

networks. Implementers of IEEE Standards documents are responsible for determining and 

complying with all appropriate safety, security, environmental, health, and interference protection 

practices and all applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers. 

These notices and disclaimers appear in all publications containing this document and may be 

found under the heading “Important Notice” or “Important Notices and Disclaimers Concerning 

IEEE Documents.” They can also be obtained on request from IEEE or viewed at 

http://standards.ieee.org/IPR/disclaimers.html. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:46:26 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1242-2016

http://www.avadocuments.com/doc/ieee-1242-2016
http://www.avadocuments.com/doc/ieee-1242-2016


1. Overview 

1.1 Scope 

This guide provides information on the specification and selection of power, control, and special-

purpose cable, as typically used in petroleum, chemical, and similar plants. It addresses materials, 

design, testing, installations, and applications. More recent developments such as strand filling, low-

smoke, zero-halogen materials and chemical-moisture barriers fire-resistive circuit integrity cables 

have been included. This guide is not intended to be a design document, although many of the 

problems associated with the specification and selection of power, control, and special-purpose 

cable for petroleum and chemical plant applications can be avoided by considering the information 

presented in this guide. It is recognized that there may be other types of cable used in the petroleum 

and chemical industries, especially considering the global marketplace. This guide should not be 

interpreted as precluding the use of such cables. 

1.2 Purpose 

The purpose of this guide is to provide the user with cable designs, applications, and test procedures 

that are common to the petroleum, chemical, or similar type of industry. It is intended as an 

informational tool for the new as well as the more seasoned engineer. In this capacity, it contains an 

extensive single-point reference and cross-reference list of standards as they apply to the wire and 

cable industry, including U.S. and Canadian standards. It provides application guidelines for the 

type of installations found in petroleum and chemical plants as they relate to electrical, mechanical, 

physical, thermal, and environmental properties of the cable. The use of this guide should help to 

eliminate premature cable failure due to improper specification, selection, and application of cable in 

petroleum and chemical plants. 
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1.3 Application of various national and international standards 

It is recognized that various national and international standards for equipment and installations are 

not identical. However, it is recognized that mixing of standards is occasionally necessary. 

Therefore, the application of any of these standards is the choice of the user, authority having 

jurisdiction, and classification societies. 

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used, so each referenced document is cited in text and its relationship 

to this document is explained). For dated references, only the edition cited applies. For undated 

references, the latest edition of the referenced document (including any amendments or corrigenda) 

applies. 

This guide shall be used in conjunction with the following publications. When the following 

standards are superseded by an approved revision, the revision shall apply. 

CSA C22.1-98, Canadian Electrical Code, Part I, Safety Standard for Electrical Installations.1 

 

1Canadian Standards Association (CSA) publications are available from the Canadian Standards Association (Standards Sales), at 

CSA, 178 Rexdale Blvd., Etobicoke, Ontario, Boulevard, Toronto ON M9W 1B3 Canada M9W 1R3 (http://www.csa.ca/)., 

http://www.scsagroup.org 
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IEEE Std 141-1993 (Reaff 1999),™, IEEE Recommended Practice for Electric Power Distribution for 

Industrial Plants (IEEE Red Book).2, 3 

NFPA 70-1999, National Electrical Code® (NEC®). 4 

3. Definitions, acronyms, and abbreviations 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 

Dictionary Online should be consulted for terms not defined in this clause.5 

3.1 Definitions 

adjustable speed drive (variable frequency drive): A converter using solid state switching devices 

that has the capability of adjusting the frequency and voltage of the output waveform to provide 

speed and torque control of motors. 

2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, 

Piscataway, NJ 08854, USA (http://www.standards.ieee.org/). 

3The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 

4The NEC is published by the National Fire Protection Association, Batterymarch Park, Quincy, MA 02269, USA (http:// 

www.nfpa.org/). Copies are also available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, 

Piscataway, NJ, 08855-1331, USA (http://www.standards.ieee.org/). 

5IEEE Standards Dictionary Online is available at: http://ieeexplore.ieee.org/xpls/dictionary.jsp. 
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cablebus: An approved assembly by the National Electrical Code of insulated conductors with 

fittings and conductor terminations in a completely enclosed, ventilated, protective metal housing. 

The assembly is designed to carry fault current and to withstand the magnetic forces of such 

currents. 

emergency isolation valves (EIVs): Valves performing similar functions as the remote operated 

shut-off valve. They are designed to limit the duration and severity of a fire by shutting off the fuel 

source. Syn: emergency shutdown valves (ESDVs); remotely-operated block valves (RBVs). 

emergency shutdown valves (ESDVs): See: emergency isolation valves (EIVs). 

intrinsically safe circuit: A circuit in which any spark or thermal effect is incapable of causing 

ignition of a mixture of flammable or combustible material in air under prescribed test conditions. 

non-incendive circuit: A circuit in which any arc or thermal effect produced under intended 

operating conditions of the equipment or due to opening, shorting, or grounding of field wiring, 

cannot ignite the flammable gas or vapor mixture. A non-incendive circuit is incapable of starting a 

fire or an explosion during normal or abnormal conditions. 

remote operated shut-off valve (ROSOV): A valve designed, installed, and maintained for the 

primary purpose of achieving rapid isolation of plant items containing hazardous substances in the 

event of a failure of the primary containment system (including, but not limited to, leaks from 

pipework, flanges, and pump seals). Closure of the valve can be initiated from a point remote from 

the valve itself. The valve should be capable of closing and maintaining tight shutoff under 

foreseeable conditions following such a failure (which may include fire). 
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remotely-operated block valves (RBVs): See: emergency isolation valves (EIVs). 

3.2 Acronyms and abbreviations 

AEIC Association of Edison Illuminating Companies 

AHJ Authority Having Jurisdiction 

ASD adjustable speed drive 

AWM appliance wire material 

BIL basic impulse level 

CAT category 

CEC Canadian Electrical Code 

CMB chemical moisture barrier 

Acronyms used in the figures are as follows: 
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CPE chlorinated polyethylene (thermoplastic or thermoset) 

CSA Canadian Standards Association 

CSPE chlorosulfonated polyethylene (thermoset) 

CWC continuously welded, corrugated 

DCS distributed control system 

DF dissipation factor 

EEA ethylene ethyl acrylate 

EMI electromagnetic interference 

EMC electromagnetic compatibility 

EPD Methylene propylene diene methylene (thermoset) 

EPR ethylene propylene rubber (thermoset) 

EVA ethylene vinyl acetate 
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HMWPE high-molecular-weight polyethylene (thermoplastic) 

IGBT insulated gate bi-polar transistor 

ICEA Insulated Cable Engineers Association 

IEC International Electrotechnical Commission 

IR insulation resistance 

IRK insulation resistance constant 

LED light emitting diode 

LSZH (thermoplastic or thermoset) low-smoke, zero-halogen polyolefin 

NBR nitrile butadiene rubber 

NBR/PVC nitrile butadiene rubber/polyvinyl chloride (thermoset/thermoplastic) 

NEC National Electrical Code 

NESC National Electrical Safety Code 
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NRTL Nationally Recognized Testing Laboratory 

PE polyethylene (thermoplastic) 

PF power factor 

PVC polyvinyl chloride (thermoplastic) 

PWM pulse width modulation 

RFI radio frequency interference 

SAP super absorbent polymers 

SIC specific inductive capacity 

SR silicone rubber (thermoset) 

STP shielded twisted pair 

TDR time domain reflectrometry 

TRXLPE tree-retardant cross-linked polyethylene (thermoset) 
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UL Underwriter’s‖Laboratory 

UTP unshielded twisted pairs 

VFD variable frequency drive 

VSD variable speed drive 

XLPE cross-linked polyethylene (thermoset) 

XLLSZH thermoset cross-linked low smoke, zero halogen polyolefin 

XLPO cross-linked polyolefin (thermoset) 
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4. Typical constructions instructions 

4.1 General comments 

This clause provides basic information on power and control cables that are typically utilized in 

petroleum and chemical plant applications. It is not intended to duplicate information contained in 

the references listed in Clause 2. Accordingly, listing of other sources of information is emphasized. 

Considerable reliance is placed on illustrations and photographs of typical cables that are not 

included in other references. Construction details, applicable standards, and application information 

are included with each figure. Also note that the illustrative information does not include all cables 

used in petroleum and chemical plants. Not included in this clause are instrument cables, 

communication cables, portable cords, preassembled aerial cables, submarine cables, mineral 

insulated cables, jumper cables, etc or other specialty cables. Information on such special-purpose 

cables can be obtained from Clause 12 13 of this guide and from the documents listed in Clause 2 

and Annex A. Also, refer to Clause 4 for 5 has general information on cable applications and 

specifically to 4.4.2 for further information on flame rating. 
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4.2 Low-voltage cables 

4.2.1 Listing of typical low-voltage constructions 

Illustrations of typical low-voltage (0– V to 2000 V) cable constructions used in petroleum and 

chemical plants are shown in the figures contained in this clause. Note that the figures are in tabular 

form and contain descriptive information on construction, standards, fire ratings, and applications. 

Although a particular figure may be applicable to both U.S. and Canadian cable types, the actual 

construction and testing may be different due to standard requirements (i.e.g., different Canadian 

types are required to pass lower-temperature tests, provide different fire ratings, and may require 

different insulation thicknesses). 

Constructions included in the subsequent figures are as follows in Table 1: 

Table 1—Typical low-voltage constructions 
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4.2.2 Illustrations and descriptive information on typical low-voltage 

cables 

Figure 1 through Figure 9 illustrate and describe typical low-voltage cables. 
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Figure 1—600 V Type THHN, THWN, or THWN-2 
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Figure 2—600 V Type XHHW or XHHW-2 
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Figure 3—600 V or 2000 V Type RHH, RHW or RHW-2, (USE or /USE-2 

(one pass -600 V only) 
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Figure 4—600 V or 2000 V Type RHH, RHW or RHW-2, (USE or /USE-2 

(jacketed -600 V only) 
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Figure 5—600 V Type TC (PVC/Nylon) 
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Figure 6—600 V or 2000 V Type TC (XLPE) 
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Figure 7—600 V or 2000 V Type TC (EPR) 
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Figure 8—600 V Type MC (armored) 
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Figure 9—Mineral-insulated cable (MI) 
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4.3 Medium-voltage cables 

4.3.1 Listing of typical medium-voltage constructions 

Illustrations of typical medium-voltage cable constructions used in petroleum and chemical plants 

are shown in the figures contained in this clause. Note that the figures are in tabular form and 

contain descriptive information on construction, standards, fire rating, etc. Constructions included 

in the figures are as follows in Table 2: 

Table 2—Typical medium-voltage constructions 
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4.3.2 Illustrations and descriptive information on typical medium voltage 

cables 

Figure 10 through Figure 19 illustrate and describe typical medium-voltage cables. 
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Figure 10 —2.4 kV–5 kV Type MV-90, 1/C, non-shielded 
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Figure 11 —5–35 kV Type MV-90/MV-105, 1/C, helical tape or wire shield 
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Figure 12 —5–35 kV Type MV-90, 1/C longitudinally applied corrugated 

shield, moisture, chemical impervious 
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Figure 13 —5–35 kV Type MV-90, 1/C imbedded embedded and 

corrugated wire shield 
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Figure 14 —5−35 kV Type MV-90, 1/C, LC shielded, moisture/chemical 

impervious 
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