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UL Standard for Safety for Nonmetallic-Sheathed Cables, UL 719

Eleventh Edition, Dated March 21, 2002

As indicated on the title page (page1), this UL Standard for Safety has been adopted by the Department
of Defense.

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard ″as is″ without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.
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If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a ″SUPERSEDED REQUIREMENTS″ notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2002 Underwriters Laboratories Inc.

This Standard consists of pages dated as shown in the following checklist:
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FOREWORD

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will not necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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INTRODUCTION

1 Scope

1.1 These requirements cover nonmetallic-sheathed cables containing 2 – 4 thermoplastic-insulated
circuit conductors with or without a grounding conductor in the constructions indicated in Table 1.1. These
cables are intended for use in accordance with Article 334 and other applicable parts of the National
Electrical Code (NEC), ANSI/NFPA 70. Type NMC cable is for use in dry, moist, damp, and corrosive
locations, and Type NM cable is for use in normally dry locations. Both types carry the suffix letter ″-B″ to
designate the use of conductors with 90°C insulation.

1.2 A cable to which the designation ″-LS″ (signifying ″limited smoke″) is applied as a type-letter suffix
complies with the test criteria for smoke release and for cable damage height stated in the Standard for
Vertical-Tray Fire-Propagation and Smoke-Release Test for Electrical and Optical-Fiber Cables, UL 1685.

Table 1.1
Cables covered in this standard

Type Construction Number of circuit
conductors

Size of circuit
conductors

Grounding conductor

NMC flat 2 or 3 14 – 10 AWG copper or
12 – 10 AWG aluminum

or copper-clad
aluminum

Optional

NM

flat 2 14 – 2 AWG copper or
12– 2 AWG aluminum

or copper-clad
aluminum

Optional

round 2, 3 or 4 14 – 2 AWG copper or
12 – 2 AWG aluminum

or copper-clad
aluminum

Optional

2 Units of Measurement

2.1 In addition to being stated in the inch/pound units that are customary in the USA, each of the
requirements in this standard is also stated in units that make the requirement conveniently usable in
countries employing the various metric systems (practical SI and customary). Equivalent– although not
necessarily exactly identical – results are to be expected from applying a requirement in USA or metric
terms. Equipment calibrated in metric units is to be used when a requirement is applied in metric terms.
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3 References

3.1 Wherever the designation ″UL 1581″ is used in this wire standard, reference is to be made to the
designated part(s) of the Reference Standard for Electrical Wires, Cables, and Flexible Cords, UL 1581.

CONSTRUCTION

4 General

4.1 Only materials that are acceptable for the particular use shall be employed in a cable.

4.2 A cable shall be one of the following types and shall comply in all respects with the applicable
requirements for construction details, test performance, and marking.

4.3 Type NMC cable is required to comply with a flame test and to be resistant to moisture, fungi, and
corrosion and also to have some degree of inherent protection against mechanical abuse.

4.4 Type NM cable is required to comply with a flame test, to be resistant to moisture, and to have some
degree of inherent protection against mechanical abuse.

4.5 Each of the materials used for the insulation, spacers, fillers, jacket, and other nonmetallic parts of a
Type NMC cable shall be resistant to fungi, moisture, and corrosion.

4.6 Polypropylene, PVC, and glass are known to be resistant to fungi and hence, are acceptable in this
respect without exposure tests. Tests to determine the degree of resistance to fungi are to be made as
indicated in the American Society for Testing and Materials (ASTM) the Standard for Practice for
Determining Resistance of Synthetic Polymeric Materials to Fungi, ASTM G 21, on materials not known
to have the requisite property. Cotton, paper, jute, hemp, and the like are not acceptable in the
construction of Type NMC cable.

4.7 The requirement in 4.5 that the insulation used in the construction of a Type NMC cable be resistant
to moisture is intended to indicate that the insulation be acceptable for use where it is only occasionally
and temporarily exposed to dampness or wetness. It is not intended that the insulation be for use in wet
locations.
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5 Conductors

5.1 Only soft-annealed copper, copper-clad aluminum, or an acceptable aluminum alloy shall be used for
the conductor or conductors in a cable. Soft-annealed copper shall comply with the Standard Specification
for Soft or Annealed Copper Wire, ASTM B 3. Solid aluminum conductors in size 12 – 8 AWG shall comply
with the requirements for aluminum-wire stock (aluminum-alloy conductor material). All other aluminum
conductors shall comply with Requirements for Aluminum Conductors of an 8000 Series Alloy, Section 10
in UL 1581. Copper-clad aluminum conductors shall comply with Requirements for Copper-Clad
Aluminum Conductors, Section 11 in UL 1581. In a given cable, all conductors shall be of the same metal.

5.2 A copper circuit conductor shall not be smaller than 14 AWG and shall not be larger than 2 AWG. An
aluminum or copper-clad aluminum circuit conductor shall not be smaller than 12 AWG and shall not be
larger than 2 AWG.

5.3 An 8 AWG or larger circuit conductor and a 6 AWG or larger grounding conductor shall be stranded.
Conductors shall comply with the requirements in Sections 8, 9, 10, 12, and 13 of the Standard for
Thermoplastic-Insulated Wires and Cables, UL 83 except as modified in this Section.

5.4 A joint in a solid conductor or in one of the individual wires of a stranded conductor shall be made in
a workmanlike manner and shall not increase the diameter of the solid conductor, the individual wire
strand, or the overall stranded conductor. A joint shall not be made in a stranded conductor as a whole
but shall be made by separately joining each individual wire. A joint shall be made only before coverings,
if any, are applied to an insulated conductor. The insulation applied to such joints shall be equivalent to
that removed and, if of PVC, shall have insulation-resistance (K = 4000 at 15.6°C or 60.0°F) and
dielectric-withstand characteristics complying with the requirements for the thermoplastic-insulated wire.

6 Insulation

6.1 Both before and after assembly into finished cable, the insulation employed on the circuit conductors
shall comply with (a) or (b):

a) THHN Construction – Jacketed insulation for a Type NM or NMC cable shall have a nylon or
similar jacket and shall comply with the thickness and other applicable requirements for Type
THHN thermoplastic-insulated wire without (see 25.18) any surface marking of ″THHN″, ″-B″, or
any ampacity or temperature rating.

b) TW Construction – Insulation without a nylon jacket shall comply with the thickness
requirements for a Type TW thermoplastic- insulated wire. The insulation material shall comply
with (1) or (2):

1) For TYPE NM or Type NMC Cable – The insulation material shall be a dry-locations
PVC that complies with the requirements for Type THHN insulation without any surface
marking of the ampacity or temperature rating (the surface marking ″-B″ is optional on
the insulation). The tensile strength and elongation are to comply with Table 50.155 of
UL 1581. The deformation test is to be conducted at 121.0 ±1.0°C (249.8±1.8°F) with a
decrease of not more than 50 percent in the thickness of the PVC insulation.

2) For TYPE NM only – Type NM is eligible to use a thermoplastic insulating material
other than PVC. The performance and ratings of the material as insulation shall be
determined by investigation and shall be:

i) Electrically comparable to the PVC insulation in Type THHN wire, and
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ii) Mechanically comparable to the nylon or similarly jacketed PVC insulation of
Type THHN wire, and

iii) In accordance with Table 50.144 of UL 1581.

6.2 Any grounding conductor shall be bare or shall be insulated (with or without a nylon jacket) in
compliance with 6.1 and 8.3.1.

6.3 An insulation or jacket that is of material generically different from any insulation or jacket material
specified in 6.1 or 9.1.1 for the construction (new material), or that is of material specified in 6.1 or 9.1.1
yet does not comply with the short-term tests applicable to the insulation or jacket material, shall be of a
material and in thicknesses and with the temperature rating required for the specific nonmetallic-sheathed
cable type. The material shall be evaluated for the requested temperature rating as described in
Long-Term Aging, Section 481 of UL 1581. Investigation of the electrical, mechanical, and physical
characteristics of the cable using the material shall show the material to be comparable in performance to
the insulation or jacket material specified in 6.1 or 9.1.1 for the required temperature rating. The
investigation shall include tests such as crushing, impact, abrasion, deformation, heat shock, insulation
resistance, and dielectric voltage-withstand.

7 Protective Sheath in Type NM Cable

7.1 Except for cable on which a 30-mil or 0.76-mm jacket is used, a continuous, tight-fitting, protective
sheath (not the nylon or similar jacket on a Type THHN conductor) of tough, nonmetallic material shall
cover either the insulation on each circuit conductor or the entire assembly of insulated conductors and (if
any) the spacer, grounding conductor, or both in Type NM cable. The character, shape, and dimensions
of the material used and the manner of application shall not damage the insulation either during
manufacture of the cable or during the unwind test on the cable (see 18.1.1 – 18.5.2).

8 Assembly

8.1 General

8.1.1 At least two but not more than four circuit conductors shall be used in a Type NM cable. Two or
three circuit conductors shall be used in a Type NMC cable. In a given cable all of the circuit conductors
shall be of the same size.

8.1.2 Only one grounding conductor may be used in a cable.
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