
UL COPYRIGHTED MATERIAL –
NOT AUTHORIZED FOR FURTHER REPRODUCTION OR

DISTRIBUTION WITHOUT PERMISSION FROM UL

UL 2196

Standard for Fire Test for Circuit Integrity of
Fire-Resistive Power, Instrumentation, Control and
Data Cables

STANDARD FOR SAFETY

Copyright UL 
Provided by IHS Markit under license with UL Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: UL 2196 2017

http://www.avadocuments.com/doc/ul-2196-2017
http://www.avadocuments.com/doc/ul-2196-2017


UL COPYRIGHTED MATERIAL –
NOT AUTHORIZED FOR FURTHER REPRODUCTION OR

DISTRIBUTION WITHOUT PERMISSION FROM UL
Copyright UL 
Provided by IHS Markit under license with UL Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: UL 2196 2017

http://www.avadocuments.com/doc/ul-2196-2017
http://www.avadocuments.com/doc/ul-2196-2017


UL COPYRIGHTED MATERIAL –
NOT AUTHORIZED FOR FURTHER REPRODUCTION OR

DISTRIBUTION WITHOUT PERMISSION FROM UL

UL Standard for Safety for Standard for Fire Test for Circuit Integrity of Fire-Resistive Power,
Instrumentation, Control and Data Cables, UL 2196

Second Edition, Dated August 29, 2017

Summary of Topics

This new edition of ANSI/UL 2196 contains identical requirements to the Third Edition of
CAN/ULC-S139 use in Canada. There are some requirements that are unique to one country or
the other and these have been identified as country-specific.

The new requirements are substantially in accordance with Proposal(s) on this subject dated September
23, 2016.

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.

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.

Users 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 judgment (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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Commitment for Amendments

This Standard is issued jointly by Underwriters Laboratories Inc. (UL) and ULC Standards.
Amendments to this Standard will be made only after processing according to the Standards writing
procedures by UL and ULC Standards.

UL and ULC Standards are separate and independent entities and each is solely responsible for its
operations and business activities. The UL trade names and trademarks depicted in this document are
the sole property of Underwriters Laboratories Inc. The ULC Standards trade names and trademarks
depicted in this document are the sole property of ULC Standards.

ISSN 0317-526X Copyright © 2017 ULC Standards
All rights reserved.

No part of this publication may be reproduced in any form, in an electronic retrieval system or
otherwise, whatsoever without the prior permission of the publisher.

In Canada, written comments are to be sent to the ULC Standards, 400 - 171 Nepean Street, Ottawa,
Ontario K2P 0B4. Proposals should be submitted on a Standards Revision Request Form available
from ULC Standards.

Copyright © 2017 Underwriters Laboratories Inc.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
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.

This ANSI/UL Standard for Safety consists of the Second Edition including revisions through August 29,
2017.

The most recent designation of ANSI/UL 2196 as an American National Standard (ANSI) occurred on
August 29, 2017. ANSI approval for a standard does not include the Cover Page, Transmittal Pages,
Title Page (front and back), or the Preface.

Comments or proposals for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL’s On-Line Collaborative Standards
Development System (CSDS) at https://csds.ul.com.

To purchase UL Standards, visit UL’s Standards Sales Site at http://www.shopulstandards.com/
HowToOrder.aspx or call toll-free 1-888-853-3503.
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Preface

This is the common UL and ULC Standard for Fire Test for Circuit Integrity of Fire-Resistive Power,
Instrumentation, Control and Data Cables. It is the Third edition of CAN/ULC-S139, and the Second
edition of ANSI/UL 2196.

This common Standard was prepared by Underwriters Laboratories Inc., ULC Standards, and the Joint
UL/ ULC Task Group on Integrity of Cables. The efforts and support of the Joint Task Group are gratefully
acknowledged.

This Standard was formally approved by the ULC Standards Committee on Fire Tests and UL Standard
Technical Panel on Fire Resistive Cables.

Only metric SI units of measurement are used in this Standard. If a value for measurement is followed by
a value in other units in parentheses, the second value may be approximate. The first stated value is the
requirement.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authorities may require additional
markings and/or installation instructions to be in both official languages.

This standard has been approved as a National Standard of Canada by the Standards Council of Canada.

This standard has been approved by the American National Standards Institute as an American National
Standard.

Annexes A, B and C are identified as normative, forms mandatory parts of this Standard.

Annex D is identified as informative, is for informational purposes only.

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that it remains the

responsibility of the users of the standard to judge its suitability for their particular purpose.

Level of Harmonization

This Standard is published as an identical standard between UL and ULC Standards. An identical
standard is a standard that is the same in technical content except for conflicts in Codes and
Governmental Regulations. Presentation shall be word for word except for editorial changes.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard shall
be based on the literal text to determine compliance with the standard in accordance with the procedural
rules of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision shall be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.

UL Effective Date

A UL effective date is established by Underwriters Laboratories Inc. and is not part of the ANSI approved
standard.
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1 Scope

1.1 The intent of this Standard is to evaluate the integrity of power, control, instrumentation, and data
cables for their ability to maintain circuit integrity when subjected to standard fire test exposure and
associated hose stream test.

1.2 The power, control, instrumentation, and data cables covered by this Standard are intended to comply
with the following requirements :

In Canada:

Canadian Electrical Code and the National Building Code of Canada;

In the United States:

National Electrical Code, and/or the National Fire Alarm and Signaling Code, and/or the
Standard for Fixed Guideway Transit and Passenger Rail Systems, and/or the Standard
for Road Tunnels, Bridges, and Other Limited Access Highways.

1.3 Power, control, and instrumentation cables are subjected to the fire exposure in accordance with
CAN/ULC-S101, Standard Methods of Fire Endurance Tests of Building Construction and Materials, and
ANSI/UL 263, Standard for Fire Tests of Building Construction and Materials. During the fire test, cables
are continuously energized at their maximum rated voltage or maximum utilization voltage (power cables);
or at their maximum utilization voltage (control and instrumentation cables) and evaluated for circuit
integrity. Insulation resistance measurements are also taken to quantify leakage current. Following the fire
test, the assembly shall be subjected to a hose stream test.

1.4 Data cables are subjected to the fire exposure in accordance with CAN/ULC-S101, Standard Methods
of Fire Endurance Tests of Building Construction and Materials, and ANSI/UL 263, Standard for Fire Tests
of Building Construction and Materials. During the fire tests, the data cables are evaluated for their ability
to maintain error free data transfer and retrieval at the specified protocol and data rates. Following the fire
test, the assembly shall be subjected to a hose stream test.

1.5 The fire exposure and hose stream tests are not intended to be representative of all fire conditions
and impact conditions, respectively. It is likely that conditions will vary with changes in the amount, nature,
distribution of fire loading, ventilation, compartment size and configuration, and heat conducting and
dissipating characteristics of the compartment in which the cables are installed. These requirements
provide a relative measure of fire performance of comparable assemblies under these specified fire
exposure conditions. It is possible that any variation from the construction or operating condition tested,
such as size, method of assembly and materials, will substantially change the performance characteristics
of the cables.

1.6 The standardized fire and hose stream exposures for comparing the performance of cables
represents one factor in determining the acceptability of cables for use in specific applications.

1.7 The construction and operation of the furnace and the general test conditions are intended to be in
accordance with the requirements in CAN/ULC S101, Standard Methods of Fire Endurance Tests of
Building Construction and Materials, and ANSI/UL 263, Standard for Fire Tests of Building Construction
and Materials.

AUGUST 29, 2017 CAN/ULC-S139 ♦ ANSI/UL 2196 5
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2 Units of Measurement

2.1 The metric unit shall be designated as the official unit for purposes of this standard. Where values of
measurement are specified in both SI and English units, either unit is used. In cases of dispute, the metric
unit shall be used.

3 REFERENCE PUBLICATIONS

3.1 See Annex A for a list of publications referenced in this standard. Any undated reference to a code
or standard appearing in the requirements of this standard shall be interpreted as referring to the latest
edition of that code or standard. When the latest edition of a standard is not applicable, the appropriate
edition is indicated accordingly in Annex A.

4 GLOSSARY

For the purpose of this Standard, the following definitions apply.

4.1 CABLE CONSTRUCTION – A distinct design type as evidenced by number and size of conductors,
conductor type, insulation type, shield type, and any individual insulation or overall jacket type, armor type,
etc.

4.2 CABLE CONSTRUCTION FAMILY – A distinct group of cable construction types that have similar
design features for a range of sizes and/or number of conductors all having the same circuit integrity
rating.

4.3 CABLE TRAY – A unit or assembly of units or sections and associated fittings forming a structural
system used to securely fasten or support cables and raceways.

4.4 CIRCUIT INTEGRITY – The ability of a power, instrumentation, or control cable to maintain voltage
and current to the load or the ability of a data cable to maintain error free data transfer and retrieval.

4.5 CIRCUIT INTEGRITY RATING – The time period during which the cable or cable system continues
to operate in its designated manner under specified fire conditions and after the hose stream test for
fire-resistive cable or free air installation circuit integrity cable.

4.6 FIRESTOP SYSTEM – A specific construction of materials intended to prevent the spread of fire
through an opening made in a fire-resistive structure for passage of penetrating items such as cables.

4.7 FIRE-RESISTIVE CABLE – Power, control, instrumentation, or data cable in a system and evaluated
in accordance with this Standard.

4.8 FREE AIR INSTALLATION CIRCUIT INTEGRITY CABLE – Power, instrumentation, control or data
cable in free air (no installed within a raceway) and evaluated in accordance with Annex C.

4.9 LOAD VOLTAGE (Eapplied) – The voltage applied between phase and ground to the cable that
determine circuit integrity and insulation resistance.
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4.10 RACEWAY – An enclosed channel of metallic or nonmetallic materials designed expressly for
support and routing wires or cables.

4.11 TEST ASSEMBLY – The cable and its means of securement, firestop system and any structure
used to support the cable during the fire and hose stream tests.

4.12 UTILIZATION VOLTAGE – The maximum voltage anticipated during intended usage of a power,
instrumentation, control or data cable.

NOTE: Typical utilization voltages are 600 V, 480 V, 208 V, 120 V, or less.

4.13 VERTICAL WALL ASSEMBLY – The vertical structure that supports the test samples and cable
systems.

5 TESTS

5.1 FIRE TESTS

5.1.1 Test Samples

5.1.1.1 General

5.1.1.1.1 Representative samples of each power, instrumentation, control, and data cable construction
family shall be tested. Each cable construction tested shall include a minimum of five separate samples.

NOTE 1: Examples of different cable designs are multi-conductor, single conductor, twisted, parallel, shielded, nonshielded, stranded

and solid conductor(s) cables. Cables with bare or insulated bonding conductor or grounding conductor are other examples of cable

design.

NOTE 2: Examples of different optical fibre designs are simplex, distribution, and breakout. Optical fibre cables refer to the complete

assembly of fibres, strength members and insulating jackets.

NOTE 3: Fibre material and doping, cladding, thickness, buffering, coloring, water blocking, armor, ripcords, etc. may all affect fibre

function during a fire. Electrical data cables may have similar critical characteristics as described in Note 1 but may also include

center filler, pair lay length, cable lay length, type of shield material, application of shield, lap, barrier tapes, etc.

5.1.1.1.2 The results of the fire test are restricted to the cable construction family tested.

5.1.1.1.3 Cables representative of the cable construction family for which a circuit integrity rating is
desired shall be tested. The construction details of the cable samples or cable and cable system samples
shall be identified and recorded. As a minimum, the following features shall be recorded, as applicable:

ELECTRICAL POWER, CONTROL, AND DATA CABLES

A) Conductor

i) Material

ii) Size

iii) Type, stranded or solid

a) If stranded, number of strands and lay length

AUGUST 29, 2017 CAN/ULC-S139 ♦ ANSI/UL 2196 7
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iv) Plating material and thickness

v) Number of conductors

a) If more than one conductor, parallel or cabled

1) If cabled, the length of lay

vi) Separator tape over the conductor (such as Mica/glass or others)

B) Insulation

i) Material

ii) Thickness and/or distance between conductors

iii) Manufacturing process

iv) Jacket over insulated conductor

a) Material

b) Thickness

c) Manufacturing process (e.g., coextrusion)

C) Shielded, unshielded, or barrier tape

i) If taped,

a) Number of layers

b) Material

c) Thickness

d) Type (tape wrap or longitudinally applied)

e) Overlap

f) Drain wire for control or data cable

1) Material

2) Size

3) Plating

D) Layup

i) Number of conductors

a) If more than one conductor, parallel or cabled
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