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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinat-
ing Committees of the IEEE Standards Board. Members of the committees serve voluntarily and
without compensation. They are not necessarily members of the Institute. The standards developed
within IEEE represent a consensus of the broad expertise on the subject within the Institute as well
as those activities outside of IEEE that have expressed an interest in participating in the develop-
ment of the standard.

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. Every IEEE Standard is sub-
jected to review at least every five years for revision or reaffirmation. When a document is more
than five years old and has not been reaffirmed, 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.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of
membership affiliation with IEEE. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as
they relate to specific applications. When the need for interpretations is brought to the attention of
IEEE, the Institute will initiate action to prepare appropriate responses. Since IEEE Standards rep-
resent a consensus of all concerned interests, it is important to ensure that any interpretation has
also received 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
interpretation requests except in those cases where the matter has previously received formal
consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: 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 stgndard,
no position is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying all patents for
which a license may be required by an IEEE standard or for conducting inquirig¢s into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is
granted by the Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate
fee is paid to Copyright Clearance Center. To arrange for payment of licensing fee, please contact
Copyright Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA,;
(508) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 848-1996, IEEE Standard Procedure for the Determination of the Ampacity
Derating of Fire-Protected Cables.)

Many cable installations in nuclear and fossil fuel generating stations require the installation of fire stop, fire
protective materials, coating, and electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. Appendix R of the Code of Federal Regulations for Nuclear
Equipment may require some electrical circuits enclosed in a fire-protective material. IEEE Std 634-1976
specifies requirements for cable penetration fire stops at fire rated walls and floors. Compliance with IEEE Std
384-1992 may require installation of a wrap material over free air-drop cables or solid covers on cable trays.

Building codes for commercial and industrial facilities in some states require power cables, used in emer-
gency power systems, to remain functional during a fire exposure. This may also necessitate the use of the
fire protective material.

As discussed in IEEE Std 690-1984, utility generating stations use cable ampacities provided in IEEE 835-
1994 for conduits, spaced cable tray installations, and duct bank installations. NEMA WC51-1991/ICEA P-
54-440 is used for cable installation in random filled open-top trays. Commercial, industrial, and non-utility
owned generating stations utilize cable ampacities published in NFPA 70-1996, National Electric Code®
(NEC®). The NEC permits the use of IEEE Std 835-1994 and NEMA WC51-1991/ICEA P-54-440 under
the direction of engineers.

Fire-protection related products may reduce the heat transfer characteristics associated with the ampacities
provided in IEEE Std 835-1994 and NEMA WC51-1991/ICEA P-54-440. In future revisions, these ampacity
standards may incorporate these new installation conditions on cable ampacity. Not all products, however,
may be covered by changes in the ampacity standards due to their limited use to the generating station market.
Hence, ampacity testing to determine ampacity derating of fire-protected cable systems is necessary.

Several analytical cable ampacity methods are listed in the bibliography to address fire stops, tray enclosure
materials, and cable wrap material. The user may consider the applications of these analytical methods to
avoid testing of minor differences in the installation of a given product.

This standard was prepared by the Task Group on Procedure for the Determination of the Ampacity Derating
of Fire Protected Cables of the Subcommittee on Tests and Measurements of the Insulated Conductors Com-
mittee. The membership of the working group during the preparation of this draft was:

A. K. Gwal, Chair
J. L. White, Jr. , Vice Chair

T. J. Al-Hussaini P. A. Giaccaglia D. N. Priest

P. Bhatia A. Hiranandani P. D. Skelly

K. Brown R. Jenkins M. Spurlock

E. A. Capouch A. E. Kollar W. Torok

E. J. Coffey R. Light J. R. Tuzinski

E. J. D’Aquanno J. E. Merando F. W. Van Nest

J. Daly K. A. Petty J. G. Waligorski
K. W. Prier
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The final conditions for approval of this standard were met on 5 August 1996. This standard was condition-
ally approved by the IEEE Standards Board on 20 June 1996, with the following membership:

Donald C. Loughry, Chair Richard J. Holleman, Vice Chair
Andrew G. Salem,Secretary

Gilles A. Baril E. G. “Al" Kiener Jose R. Ramos
Clyde R. Camp Joseph L. Koepfinger* Arthur K. Reilly
Joseph A. Cannatelli Stephen R. Lambert Ronald H. Reimer
Stephen L. Diamond Lawrence V. McCall Gary S. Robinson
Harold E. Epstein L. Bruce McClung Ingo Risch

Donald C. Fleckenstein Marco W. Migliaro John S. Ryan

Jay Forster* Mary Lou Padgett Chee Kiow Tan
Donald N. Heirman John W. Pope Leonard L. Tripp
Ben C. Johnson Howard L. Wolfman

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
Alan H. Cookson
Chester C. Taylor

Lisa S. Young
IEEE Standards Project Editor
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IEEE Standard Procedure for the
Determination of the Ampacity
Derating of Fire-Protected Cables

1. Overview

1.1 Scope

This standard provides a detailed test procedure for determining the ampacity or derating factor in the fol-
lowing cable installation configurations:

— Block-out or sleeve type cable penetration fire stops

— Conduits covered with a protective material

— Tray covered with a protective material

— Cable directly covered or coated with a fire-retardant material
— Free-air drops enclosed with a protective material

The standard is applicable to cables installed and sized to IEEE Std 835-1994 for conduits and free-air
drops, and NEMA WC51-1991/ICEA P-54-440 for cable ﬂr&EEE Std 835-1994 does provide ampacities
for cables in a tray with a fixed spacing and may be used for cable penetration fire stop configurations only.

This standard does not endorse the use of or provide application guidance for the installation of cable pene-
tration fire stops and fire-protective materials. Cable designs are available that can withstand and remain
functional during direct exposure to a fire. The user should refer to IEEE Std 634-1978 for the qualification
requirements of cable penetration fire stops.

1.2 Purpose

The purpose of this standard is to provide a test procedure for use in establishing the ampacity or ampacity
derating factor for cables installed in fire-protected conduits, trays, or free-air drops, cable penetration fire
stops, or electrical separation wrap systems.

Linformation on references can be found in clause 2.
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