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| EEE Standar ds documents are developed within the Technical Committees of the | EEE Societies and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and without
compensation. They are not necessarily members of the Ingtitute. The standards devel oped within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as those activities outside of |EEE that have
expressed an interest in participating in the development of the standard.

Use of an |IEEE Standard iswholly voluntary. The existence of an | EEE Standard does not imply that there are no other
waysto 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
|EEE Standard is subjected 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 |EEE Standard.

Commentsfor revision of |IEEE Standards are welcome from any interested party, regardless of membership affiliation
with |EEE. 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 |EEE, the Institute will initiate
action to prepare appropriate responses. Since |EEE Standards represent 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
| EEE and the members of itstechnical 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, | EEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents may involve the use of patented technology. Their approval by the Institute of
Electrical and Electronics Engineers does not mean that using such technology for the purpose of conforming to
such standards is authorized by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction
(Thisintroduction is not a part of |IEEE Std 979-1994, | EEE Guide for Substation Fire Protection.)

This guide was written to direct substation engineers in determining fire protection design, equipment, and practices
deemed necessary for substation safety. Nothing contained in this guide is mandatory. Its sole purpose is to give
guidance by presenting items that should be considered in substation design and by presenting a list of publications
that can be used to acquire more detailed information for specific substations or substation components.

Substation fire protection has not significantly changed since 1984, when the original guide was written. However,
there have been a number of areas that have necessitated revision. These areas include changes to metric units,
environmental issues regarding the use of Halon, and the advancement of fire detection technology.

All of the members of the current working group, except A. J. Bolger, J. A. Buchsbaum, G. M. lhle, and D. R.
Torgerson, were members of the 1984 originating working group.

At the time the 1994 revision of this guide was approved, the members of the Working Group of the Distribution
Substation Subcommittee were as follows:

A.J. Bolger, Chair
K. L. Black, Vice Chair

J. A. Buchsbaum F. A. Denbrock T. S. McLenahan
J. B. Cannon L. M. Ferguson D. R. Torgerson
G. M. lhle
The following persons were on the balloting committee:
H. E. Abdallah W. K. Daily T.J. Kolenda
W. J. Ackerman F. Dawalibi A. E. Kollar
B. Y. Afshar F. A. Denbrock T. L. Krummrey
S. J. Arnot W. K. Dick L. W. Kurtz, Jr.
A. C. Baker C. C. Diemond D. N. Laird
N. Barbeito W. B. Dietzman L. M. Laskowski
G. J. Bartok T.L. Doern A.A.Leibold
B. Becer C. Durand C. T. Lindeberg
K. M. Bevins G. Engmann H. P. Lips
M. J. Bio J. W. Evans W. Liverant
K. L. Black L. N. Ferguson R. Matulic
C. J. Blattner G. G. Flaig J. D. McDonald
W. R. Block D. L. Garrett T. S. McLenahan
S. Boggs D. L. Goetz A.P. S Mdliopoulos
P. C. Bolin F. W. Greenway P. R. Nannery
S. D. Brown J. Grzan R. S. Nowell
J. C. Burke D. L. Harris E. V. Olavarria
J. B. Cannon J. E. Holladay J. T. Orrell
R. E. Carberry M. L.Holm J. Oswald
D. Charbonnet G. M. Ihle S. G. Patel
F.Y.Chu R. E. Jazowski G. Pecora
D. M. Clark D. T. Jones R. J. Perina
J. R. Clayton Z. Kapelina K. Pettersson
A. C. Cockerham R. P. Kelil T. A. Pinkham
R. G. Cottrell C. C.King W. Prystajecky
E. F. Counsel D. F. Koenig J. F. Quinata
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J. Ratusz R. C. St. Clair B. Thapor

B. D. Russell R. P. Stewart C.F. Todd

J. Sabath W. K. Switzer D. R. Torgerson
H. M. Schneider E.R. Taylor M. Vainberg

S. C. Sciacca J. T. Tengdin L. FVolf

F. C. Shainauskas H. Thakar R. J. Wehling
B. Sojka W. M. Werner

Thefinal conditions for approval of this guide were met on October 17, 1994. This guide was conditionally approved
by the IEEE Standards Board on September 22, 1994, with the following membership:

Wallace S. Read, Chair
Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary

Gilles A. Baril Donald N. Heirman D. N.“Jim” Logothetis
Bruce B. Barrow Richard J. Holleman L. Bruce McClung
José A. Berrios de la Paz Jim Isaak Marco W. Migliaro
Clyde R. Camp Ben C. Johnson Mary Lou Padgett
James Costantino Sonny Kasturi Arthur K. Reilly
Stephen L. Diamond Lorraine C. Kevra Ronald H. Reimer
Donald C. Fleckenstein E. G. “Al” Kiener Gary S. Robinson

Jay Forster* Ivor N. Knight Leonard L. Tripp
Ramiro Garcia Joseph L. Koepfinger*

*Member Emeritus
Also included are the following nonvoting | EEE Standards Board liaisons:

Satish K. Aggarwal Richard B. Engelman Raobert E. Hebner
James Bedll David E. Soffrin

PaulaM. Kelty, IEEE Sandards Project Editor
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IEEE Guide for Substation Fire Protection

1. General

1.1 Scope

This guide was devel oped to identify substation fire protection practicesthat generally have been accepted by industry.

1.2 Purpose

The purpose of this document isto give design guidance in the area of fire protection to substation engineers. Existing
fire protection standards, guides, etc., that may aid in the design of specific substations or substation components, are
listed in the annex.

NOTE — No recommendation listed in thisdocument should befollowed if it islessrestrictive than that specified inany local code
or ordinance.

2. Control and relay buildings

2.1 General

This clause contains recommendations for fire protection practices that should be used as a guide in designing
substation control and relay buildings.

2.2 Cable

Cableinstalled either in trays, below the floor (raised floor), or in trenches cast into the floor could spread a fire from
one area or piece of equipment to another. Therefore, the following precautions are suggested: Removable covers for
trenches should be made of metal or fire-retardant material. If the floor is raised, use of a fire protection system
beneath the floor should be considered. When cables are installed in either covered trays, under raised floors, or in
trenches cast into floors, consideration should be given to the installation of cable fire breaks. Cable fire breaks should
be repaired and maintained to correct damage that may occur when cables are removed or installed. The cable used in
substation control houses should be of a material that does not readily propagate a fire. The cables used should be
qualified by the flame test parameters specified in |EEE Std 383-1974 [B46] .1 Consideration should be givento adding
either a fire-protective coating or covering, or sprinkler protection, to any cable installation that does not meet the
flame requirements of |EEE Std 383-1974 [B46].

1The numbers in brackets preceded by the letter B correspond to those of the bibliography in the annex.
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2.3 Exits

Most control houses should have aminimum of two exits. These exits should belocated at opposite ends of the building
to prevent the possibility of personnel being trapped by afire. These doors should open outward and be equipped with
illuminated exit signs. Panel and equipment arrangements should be designed so personnel can exit the equipment area
from both ends. Additional guidance can be found in ANSI/NFPA 70-1993 [B22], ANSI/NFPA 101-1994 [B26], and
ANSI/NFPA 101A-1995 [B27].

2.4 Door locks

Panic hardware on all doors should override any exterior lock or padlock to allow egress from the building. This
feature is recommended because personnel may enter the building without first unlocking all of the exterior doors.

2.5 Fire extinguishers
2.5.1 Portable extinguishers

Portable fire extinguishers should be located in accordance with ANSI/NFPA 10-1994 [B2]. Locations adjacent to
normal entrance/exit doors are suggested. See clause 7 for guidance in selection of the type of extinguishing agent.

2.5.2 Fixed extinguishing systems

Local fire codes may require fixed fire-extinguishing systems, or their installation may be necessary due to the critical
location or type of substation. Guidance in selection of this type of system may be found in clause 7.

2.6 Alarms

It may be desirable to equip unattended substations with smoke or heat detectorsto sense afire. Duct smoke detectors,
installed in the return ducts of heating and cooling equipment, provide an effective means of detecting fire. The
detectors should activate an audible/visual fire alarm at the substation site, the master station (if the substation is
equipped with supervisory control equipment), and, if desired, the local fire station. Attended substations should be
equipped with similar devices that should actuate a local alarm. See clause 6 for guidance in the selection of the
detection system.

2.7 Combustible materials

The use of combustible materials with flame-spread, fuel-contributed, and smoke-developed ratings greater than 25
should be avoided in the selection of desks, chairs, filing cabinets, storage boxes, display boards, building insulation,
interior wall panels, mounting boards, etc. The flame spread is calculated utilizing ANSI/NFPA 255-1990 [B29].

2.7.1 Housekeeping

Good housekeeping practices should be followed to eliminate the accumulation of combustible materials, e.g.,
discarded papers, prints, cups, newspapers, etc. Waste cans should be fire approved and self-closing.

2.7.2 Storage

The storage of paper products, cleaning fluids, and other combustible materials in a control building should be
minimized. If stored in the control building, they should be kept in a separate area having a minimum 1 h rating to
prevent afire from spreading to the main control and relay areas. Flammable liquids should be stored only in safety
cans approved by Underwriters Laboratories. Guidance for the storage of flammable liquids can be found in ANSI/
NFPA 30-1993 [B18].
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2.8 Ventilation

Since most fires produce extremely heavy smokethat inhibits manual firefighting, special portable or fixed exhaust and
ventilating systems that bring in outside air should be utilized to remove or reduce the smoke. This is especially
important in confined areaswhere manual firefighting isthe only practical method of fire extinguishment. Fixed exhaust
and ventilating systems should shut down automatically during afire and be equipped with an override deviceto allow
for smokeremoval when firefightersdeemit necessary. Thefan override switch should belocated outsidethefire hazard
area, clearly marked, and easily accessibleto firefighters. For additional guidance, see ANSI/NFPA 204M-1991 [B28]
and SMACNA [B53].

2.9 Lighting

Exit lights and emergency lighting sufficient to provide egress from the building should be considered. These lights
should be supplied per ANSI/NFPA 101-1994 [B26] and ANSI/NFPA 101A-1995 [B27].

2.10 Construction

The control and relay building should be constructed of fire-resistive or noncombustible materials. The building
should be located and designed so that the largest credible fire (e.g., of an oil-filled transformer, a circuit breaker, or
neighboring plants or storage facilities) will not involve or affect the operation of the equipment within the building or
viceversa

2.10.1 Fire ratings

All fire walls, doors, floors, and ceilings should have a fire rating commensurate with the largest credible fire they
could encounter. All fire doors should be equipped with self-closing devices to maintain the fire rating of the wall.

2.10.2 Floor and wall openings

In multistory structures and fire-rated rooms, al floor and wall openings should be sealed in a manner that will not
reduce the fire rating of the floor or wall. Guidance for installations of cable penetrations can be found in |IEEE Std
634-1978 [B50].

2.10.3 Conduits

Conduits should be seadled at ceiling, floor, and wall penetration(s) to prevent the transfer of liquid fires, smoke,
flammable gases, or vapors from one area to another. Consideration should be given to using conduits made of fire-
retardant materials.

2.10.4 Heating equipment

Portabl e heating equipment should not be used in control buildings unlesstheir design, installation, electrical supplies,
etc., are deemed suitable by the fire protection engineer or another responsible individual. Clearances for heat-
producing appliances should be adequate to minimize the risk of igniting adjacent combustible material. Guidance for
air-conditioning systems can be found in ANSI/NFPA 90A-1993 [B25].

2.11 Uses

Substation control and relay buildings should not be used for any other purpose. If welding, repair, storage of spare
clothing, storage of crated spare parts, il testing, etc., is unavoidable, a separate fire-rated area should be provided.
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