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N O T I C E  

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not. by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by N F P A  Board of  Directors  on  December  3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important  factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licens ing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those using this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adoption by Transc r ip t ion  - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary. Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any 
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex- 
clusive license to print, republish, and vend this document in whole or in part. with changes and additions, 
if any. noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay' NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updat ing and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

3. Scope of  License  Grant  - -  The terms and conditions set forth above do not extend to the index to 
this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement  o n  N F P A  Procedures  

This material  has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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This edition of NFPA 803, Standard for Fire Protection for Lzght Water Nuclear Power Plants, 
was prepared by the Technical Committee on Atomic Energy and acted on by the Na- 
tional Fire Protection Association, Inc. at its Annual Meeting held May 16-18, 1988, 
in Los Angeles, California. It was issued by the Standards Council on June 8, 1988 
with an effective date of June 28, 1988, and supersedes all previous editions. 

The 1988 edition of this document has been approved by the American National 
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin of the 
pages on which they appear. These lines are included as an aid to the user in identify- 
ing changes from the previous edition. 

Origin and Development of NFPA 803 

The Committee on Atomic Energy was organized in 1953 for the purpose of pro- 
viding guidance on practices necessary for firesafety in facilities handling radioactive 
materials. A Recommended Fire Protection Practice for Nuclear Reactors, NFPA 802, 
was developed and officially adopted in 1960. Following a serious fire in 1975 at the 
Brown's Ferry Plant of the TVA, the Nuclear Regulatory Commission expressed the 
need for a fire protection standard specifically covering nuclear power plants. The Com- 
mittee started work on the preparation of this document early in 1976, and this stan- 
dard is the result of their eftbrts. 

Changes in the 1983 edition included a more precise title for the document as well 
as a complete revision to the chapter on fire alarm systems. 

This 1988 edition brings the standard into contormance with the NFPA Manual of 
Style as well as making several editorial changes to better explain various sections. 
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INTRODUCTION 803-5 

NFPA 803 

Standard for 

F i r e  P r o t e c t i o n  for L i g h t  W a t e r  N u c l e a r  
P o w e r  P l a n t s  

1988 Edition 

NOTICE: An asterisk (*) following the number or letter desig- 
nating a paragraph indicates explanatory material on that para- 
graph in Appendix A. 

For information on referenced publications see Chapter 18 and 
Appendix C. 

Chapter 1 Introduction 

1-1 Scope. This standard covers the protection of light 
water nuclear power plants from the consequences of fire, 
including safety to life of on-site personnel,  protection of 
property, and continuity of production. Nuclear safety is 
provided for in other documents  such as Nuclear Regu- 

J latory Commission (NRC) regulations. 

1-2 Purpose .  This standard is prepared for the use and 
guidance of those charged with the design, construction, 
operation, and protection of light water nuclear power 
plants. This  s tandard covers those requirements  essential 
to assure that the consequences of fire will have m i n i m u m  
impact on the safety of construction and operating person- 
nel, the physical integrity of plant components ,  and the 
cont inui ty of plant operations. Addit ional  emphasis is on 
requirements  dictated by the need to protect the lives of 
constructors and operators from the consequences of fire 
and to conform to best fire protection engineering practice. 

1-3 Definitions. 
Approved. Acceptable to the 

jur i sd ic t ion ."  
"author i ty  having 

NOTE: The National Fire Protection Association does not ap- 
prove, inspect or certify any installations, procedures, equipment, 
or materials nor does it approve or evaluate testing laboratories. 
In determining the acceptability of installations or procedures, 
equipment or materials, the authority having jurisdiction may base 
acceptance on compliance with NFPA or other appropriate stan- 
dards. In the absence of such standards, said authority may re- 
quire evidence of proper installation, procedure or use. The 
authority having jurisdiction may also refer to the listings or labeling 
practices of an organization concerned with product evaluations 
which is in a position to determine compliance with appropriate 
standards for the current production of listed items. 

Author i ty  H a v i n g  Jur i sd ic t ion .  The "authori ty hav- 
ing jur i sd ic t ion"  is the organization, office or individual  
responsible for "approv ing"  equipment,  an installation or 
a procedure. 

NOTE: The phrase "'authority having jurisdiction" is used in 
NFPA documents in a broad manner since jurisdictions and "ap- 
proval" agencies vary as do their responsibilities. Where public 
safety is primary, the "authority having jurisdiction" may be a 
federal, state, local or other regional department or individual such 
as a fire chief, fire marshal, chief of a fire prevention bureau, labor 
department, health department, building official, electrical inspec- 
tor, or others having statutory authority. For insurance purposes, 
an insurance inspection department, rating bureau, or other in- 
surance company representative may be the "authority having 
jurisdiction." In many circumstances the property owner or his 
designated agent assumes the role of the "authority having jurisdic- 
tion"; at government installations, the commanding officer or 
departmental official may be the "authority having jurisdiction." 

Combus t ib l e .  Any material  which, in the form in 
which it is used and under  the conditions anticipated, will 
ignite and burn .  

C o m b u s t i b l e  L i q u i d .  A liquid having a flash point  
at or above 100 ° F (37.8 ° C). (See NFPA 30, Flammable and 
Combustible Liquids Code. ) 

Fire  Area.  Tha t  portion of a bui lding or plant  that 
is separated from other areas by fire barriers. 

F i re  Bar r ie r .  Those components  of construction 
(walls, floors, or floor/ceiling assemblies and their supports, 
including beams, joists, columns, penetrat ion seals or 
closures, fire doors, and fire dampers) that are rated by 
approval laboratories in hours of resistance to fire and are 
used to prevent the spread of fire. 

Fire  Brigade.  As used in this standard, refers to those 
persons trained in plant fire fighting operations. 

Fi re  Door.  A door assembly rated in accordance with 
NFPA 252, Standard Method of Fire Tests of Door Assemblies, 
and installed in accordance with NFPA 80, Fire Doors and 
Windows. 

Fire  Load ing .  The amoun t  of combustibles present 
in a given situation, expressed in Btus per square foot. 

Fire Prevention. Measures directed towards avoiding 
the inception of fire. 

J F i re  P ro tec t ion .  Methods of providing for fire con- 
trol or fire ext inguishment .  

F i re  Protection Manager. The person directly 
responsible for fire prevention and fire protection at the 
plant. 

Fire Rated Penetration. An opening in a fire barrier  
for the passage of pipe, cable, duct, etc., which has been 
sealed so as not to reduce the integrity of the fire barrier.  

F i re  Resistance Rating. The time, in minutes  or 
hours, that materials or assemblies have withstood a fire 
exposure as established in accordance with the test pro- 
cedures of NFPA 251, Standard Methods of Fire Tests of 
Building Construction and Materials. 

Fire  Zone .  Subdivisions of fire areas in which fire 
detection and/or  suppression systems provide alarm infor- 
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mation indicating the location of fire at a central fire con- 
trol center. 

Flame Spread Rating. A relative measurement of the 
surface burning characteristics of building materials when 
tested in accordance with NFPA 255, Method of Test of Sur- 
face Burning Characteristics of Building Materials. 

Flammable  L iqu id .  Any liquid having a flash point 
below 100 ° F (37.8 ° C) and having a vapor pressure not 
exceeding 40 psi (276 kPa) absolute pressure at 100 ° F 
(37.8 ° C). 

Labeled. Equipment  or materials to which has been 
attached a label, symbol or other identifying mark of an 
organization acceptable to the "author i ty  having jurisdic- 
t ion"  and concerned with product evaluation, that main- 
tains periodic inspection of production of labeled equip- 
ment or materials and by whose labeling the manufacturer  
indicates compliance with appropriate standards or per- 
formance in a specified manner .  

L i m i t e d  Combus t i b l e .  A building construct ion 
material which, in the form in which it is used, has a poten- 
tial heat value not exceeding 3500 Btu per pound (8141 
kJ/kg), and either has a structural base of noncombustible 
material with a surfacing not exceeding a thickness of 1/s 
inch (3.2 ram) which has a flame spread rating not greater 
than 50, or other material having neither a flame spread 
rating greater than 25 nor evidence of continued pro- 
gressive combustion, even on surfaces exposed by cutting 
through the material on any plane. (See NFPA 220, Stan- 
dard on Types of Building Construction.) 

Listed. Equipment  or materials included in a list 
published by an organization acceptable to the "au thor -  
ity having jur isdict ion" and concerned with product 
evaluation, that maintains periodic inspection of produc- 
tion of listed equipment  or materials and whose listing 
states either that the equipment  or material meets ap- 
propriate standards or has been tested and found suitable 
for use in a specified manner .  

N O T E :  T h e  m e a n s  for iden t i fy ing  listed e q u i p m e n t  m a y  va ry  
for each  o rgan iza t ion  conce rned  with p roduc t  eva lua t ion ,  some 
of which  do  not recognize  e q u i p m e n t  as listed unless it is also la- 
beled. The  " a u t h o r i t y  having, jur isdic t ion"  should utilize the system 
employed  by  the l is t ing o rgan i za t i on  to identify a listed p roduc t .  

Noncombustible Material. A material which, in the 
form in which it is used and under the conditions an- 
ticipated, will not ignite, support combustion, burn,  or 
release flammable vapors when subjected to tire or heat. 
Materials reported as noncombustible,  when tested in ac- 
cordance with A S T M  E136-1981, Test for Behavior of 
Materials in a Vertical Tube Furnace at 750 ° C, shall be con- 
sidered noncombustible materials. 

Shall. Indicates a mandatory  requirement. 

Should. Indicates a recommendat ion or that which is 
advised but not required. 

1-4 Introduction and Special Problems Relating to the 
Protection of Light Water Nuclear Electric Generating 
Stations. 

1-4.1 General Introduction. Fire protection is both an 
art and a science. Perfection and practice in the art is the 
objective, with fire prevention being the ultimate goal. Fire 
prevention in the absolute sense is only possible where there 
is no combustible material to fuel a fire. The presence of 
combustible material creates a fire potential, no matter how 
slight. Thus,  fire prevention must, as a first priority, con- 
sider the presence of any combustible material as a 
variance. 

The total elimination of combustible material is seldom 
possible; therefore, fire protection requires additional 
measures to limit the consequences of fire. 

A defense-in-depth philosophy of fire prevention, con- 
trol, and extinguishment shall be adopted and implemented 
to minimize and mitigate the effects of fire, and reduce 
hazards to personnel and property damage to acceptable 
minimums.  

A well-balanced fire protection program includes preven- 
tion, detection, extinguishment of fires, safety to life, and 
preservation of property. The protection of the environ- 
ment and of the public against nuclear hazards takes prior- 
ity over that of the plant itself, and is addressed by the ap- 
propriate regulatory agencies. However,  the size of nuclear 
power plants makes the economic impact of a forced outage 
such that protection measures must be extended to include 
provisions to assure their continued operation. 

1-4.2 Special Considerations in Fire Protection En- 
countered at Light Water Nuclear Power Plants. Con- 
sideration of the need for nuclear safety results in several 
areas of fire protection emphasis unique to the nuclear elec- 
tric generating station; for example: 

(a) Reactor  shutdown systems. 

(b) Cooling system integrity. 

(c) Filtering system integrity. 
(d) Ventilating system integrity. 

N O T E :  See Appendix B. 

1-4.3 Defense-in-depth. 
1-4.3.1 Light water nuclear power plants use the con- 
cept of defense-in-depth to achieve the high degree of safety 
required in the nuclear safety systems of the plant. This 
concept shall be extended to fire protection for the remain- 
ing areas of the plant. 

1-4.3.2 With respect to the fire protection program the 
defense-in-depth principle is aimed at achieving an ade- 
quate balance in: 

(a) Preventing fires from starting. 

(b) Detecting fires quickly and suppressing those fires 
that occur, thereby limiting damage.  

(c) Designing the plant to limit the consequences of fire. 

N O T E :  N o  one  of  these echelons  can  be perfect  or  comple te  by  
itself. S t r e n g t h e n i n g  any  one  can  c o m p e n s a t e  in some m e a s u r e  
for  weaknesses ,  k n o w n  or  u n k n o w n ,  in the others .  

1-4.4 Fire Protection Management Program. The fire 
protection program for a nuclear power plant shall cover 
design features, personnel, procedures, plans, and equip- 
ment.  Senior management  participation in this program 
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shall begin with early design concepts and plant layout and 
continue through plant operation. In order to effectively 
develop and conduct  this program, a fire protection 
manager  shall be appointed at the conceptual stage of the 
project. The manager  shall be selected on the basis of edu- 
cation, experience, and advancement  as an industrial fire 
protection engineer. The manager  shall establish liaison 
with all internal departments,  with all authorities having 
jurisdiction, and with the public fire department.  

1-5 Units.  Metric units of measurement in this standard 
are in accordance with the modernized metric system 
known as the International System of Units (SI). One unit 
(liter), outside of but recognized by SI, is commonly used 
in international fire protection. If a value for measurement 
as given in this standard is followed by an equivalent value 
in other units, the first stated is to be regarded as the re- 
quirement. A given equivalent value may be approximate. 

Chap te r  2 Func t iona l  Subdivis ions  of  the 
P lan t  Layout 

2-1 Safety to the lives of on-site personnel, protection of 
property, and continuity of power production as affected 
by the possibility of fires shall be given appropriate con- 
sideration in the general arrangement of the nuclear power 
plant. For the purposes of fire hazard analysis the plant 
component facilities shall be divided into primary facilities, 
secondary facilities, and support facilities as follows: 

NOTE: The nuclear power plant will generally consist of the 
tbllowing t~lnctional facilities which would be expected to vary in 
their physical relationship to each other from plant to plant. 

(a) Typical Primary Facilit ies.  

Reactor Building. Houses the reactor within a contain- 
ment structure and its integral or free standing shield. 

Reactor Auxiliary Building. Contains reactor auxiliary 
and emergency core cooling system (ECCS) equipment.  

Control Building. Houses the main and auxiliary con- 
trol panels, emergency switchgear, and batteries. 

Turbine Building. Houses the turbine generator and tur- 
bine generator auxiliaries. 

Steam Generator Building. Houses the steam generator. 

Intake Pumping Station. Houses the condenser circulating 
water makeup pumps, the raw service water and fire pro- 
tection pumps,  and all necessary valves and strainers for 
these systems. 

Electrical Switchyard. Encompasses  the electrical 
transmission system coming into the site and leaving the 
site. 

Emergency Power Generation Facility. That facility designed 
to provide on-site emergency power in the event of an o f f  
site power failure. 

Emergency Service Water Pumping Station. Houses the 
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emergency service water pumps, and all necessary valves, 
strainers, and electrical switchgear for these systems. 

Condenser Circulating Water Pumping Station. Houses the 
condenser circulating water pumps, pump isolation valves, 
pump suction and discharge conduits, and associated elec- 
trical equipment. 

Electrical Control and Communications Building. Houses the 
switchyard relays, terminal communications equipment, 
and may act as a control center for the switchyard up un- 
til the time the main control room becomes operational. 

Main Heat Rejection System. Includes cooling towers and 
facilities associated with spray ponds and canals. 

Station Transformers. Those transformers which provide 
auxiliary power to the plant or transmit power from the 
plant. 

(b) Typical  Secondary Facilities. 
Fuel Building. Inclusion of primary equipment in this 

building would require upgrading of the affected portions 
of the building to primary facility status. 

Radwaste Building. Houses the equipment for process- 
ing radioactive waste from the plant. 

Makeup Water Treatment Plant. Facility for producing 
high purity water before use in the reactor or its support 
systems. 

Condenser Circulating Water Treatment Building. Houses 
the plant and condenser circulating water biocide treatment 
system. 

Demineralizer Regeneration Building. Contains facilities for 
regeneration and cleaning of resins from the plant conden- 
sate polishing system. 

(c) Typical Support Facilities. 
Office Building. Houses the offices for the plant's ad- 

ministrative employees and contains plant records. 

Service Building. Encompasses the guard house, main 
gate, and office space for the plant's security force. 

Auxiliary Boiler Building. Contains boilers for providing 
heating steam and steam to operate plant auxiliary equip- 
ment during the time that the nuclear steam supply is not 
available. 

2-2 For these three types of facilities, safety to the lives 
of on-site construction and operating personnel and loss 
of property shall be given consideration as specified in 
Chapter 17 and elsewhere in this standard. 

2-3 For primary and secondary facilities the cost of lost 
revenue and replacement power in addition to property loss 
shall be factored into the fire hazard analysis for determin- 
ing the cost/benefit ratio for selecting the appropriate fire 
protection systems. 

2-4* A fire hazard analysis shall be developed that will 
define the fire hazards that can exist and describe the loss 

limiting criteria to be used in the design of the facility. The 
fire hazard analysis shall take into consideration the basic 
data of the plant such as the functional subdivision of the 
facility, the controlled zones which have limited access, and 
the general plant layout of equipment or systems to develop 
the fire zone and the ratings of fire barriers. 

Chapter 3 Inventory of Flammable and 
Combustible Materials 

3-1 Combustible materials in both large and small con- 
centrations will be present in nuclear power plants, as in 
most other industrial plants, and it shall be assumed that 
outbreaks of fire occur for a variety of reasons. 

3-2 For the purpose of assessing the fire loading, an in- 
ventory of all flammable and combustible materials shall 
be made for each fire area, identifying the location, type, 
quantity, and form of the materials. The materials shall 
be classified into: 

(a) Flammable and Combustible Materials. Typical ex- 
amples of flammable and combustible materials found in 
a nuclear power plant are: 

Conventional fuels for emergency power units, auxiliary 
boilers, etc. 

Lubricants and hydraulic oil. 

Insulating materials (thermal and electric). 
Building materials (incl. PVC and other plastics). 

Filtering materials (e. g., oil bath filters, charcoal, etc.). 

Cleansing materials. 

Paints and solvents. 
Packaging materials (e.g., bitumen, etc.). 
Neutron shields (if organic materials). 

Clothing. 

(b) Flammable Gases. Typical examples of flammable 
gases found in a nuclear power plant are: 

Hydrogen for generator cooling, for coolant condition- 
ing of gas-cooled reactors, and from battery charging. 

Propane or other fuel gases. 
02 and H2 by radiolysis in the core and addition of H2 

for improved recombination. 

Gas for cutting and welding. 

(c) Combustible Radioactive Substances. Typical examples 
of radioactive substances external to the reactor are: 

Sealed radioactive materials, such as irradiated and/or 
plutonium containing fuel elements, irradiated control 
rods, neutron sources, etc. 

Unsealed radioactive material, such as ion exchanger fill- 
ings and filter cartridges which have become loaded with 
radioactive substances, radwaste materials, etc. 

3-3 While assessing the hazardous substances, ways and 
means of transporting the supplies of consumable goods 
on the site shall be considered. 
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3-4 Temporary  but predictable and repetitive concen- 
trations of combustible materials shall also be considered. 
These may include: 

(a) Replacement of lubricating or hydraulic oils. 

(b) Repainting equipment or structures. 
(c) Replacement of combustible filter materials. 

(d) Scaffolding or dunnage necessary to maintain or 
replace equipment. 

(e) Spare equipment in shipping crates or boxes awaiting 
installation. 

Chapter 4 Control of Combustible Material 

4-1 Combustibles, other than those which are an inherent 
part of operation, shall be restricted to protected compart- 
ments or spaces. 

4-2 As part of the protective measures, consideration 
shall be given to reducing the fire loading of contents in 
primary or secondary facilities by reducing the amount of 
combustible materials, wherever possible, as indicated in 
the following design features: 

(a) Provision of separate piping systems for the 
lubricating system and control system of the turbine 
generators. 

(b) Use of an approved low hazard synthetic hydraulic 
fluid in the control systems. 

(c) Use of approved noncombustible insulation materials 
on components. 

4-2.1 Flammable and combustible iiquid storage and use 
shall be in accordance with Chapter 5 of NFPA 30, Flam- 
mable and Combustible Liquids Code. Where oil burning equip- 
ment, stationary combustion engines, or gas turbines are 
used, they shall be installed and used in accordance with 
NFPA 31, Oil Burning Equipment, or NFPA 37, Stationary 
Combusion Engines and Gas Turbines, as appropriate. 

4-2.2 Hydrogen.  The storage and use of hydrogen shall 
be in accordance with NFPA 50A, Gaseous Hydrogen Systems 
at Consumer Sites. 

4-2.3 Flammable and combustible liquid and gas pip- 
ing shall be in accordance with ANSI B31.1-1980 or AN- 
SI B31.7-1969, including Addenda a-1972, b-1971, and 
c-1971, as applicable. 

N O T E :  Halogenated plastics, such as polyvinyl chloride (PVC), 
release chlorine and hydrogen chloride gas dur ing a fire; these gases 
are toxic and corrosive. 

5-2 Construction materials for nuclear power plants shall 
be classified by at least one of the following tests: 

(a) NFPA 255, Surface Burning Characteristics of Building 
Materials. 

(b) NFPA 251, Fire Tests of Building Construction and 
Materials. 

5-2.1 Certain materials of construction that do not meet 
the definition of noncombustible or limited combustible 
may have to be used in a nuclear power plant, and thus 
the location in the plant, the amount exposed to ignition, 
and the proposed fire protection system shall be justified 
in writing and the approval of the plant fire protection 
manager and the authority having jurisdiction shall be 
obtained. 

5-3 Wall and structural components, thermal insulation 
materials, radiation shielding materials, and soundproof- 
ing shall be noncombustible, limited combustible, or listed 
by a testing laboratory for flame spread, smoke, and fuel 
contribution, of 25 or less in its use configuration. 

5-4 Suspended ceilings, including light diffusers, and 
their supports shall be of noncombustible or limited com- 
bustible construction. Electrical wiring above suspended 
ceilings shall be in metallic conduit or solid bottom, solid 
covered ferrous raceways. Otherwise concealed spaces shall 
be devoid of combustibles. 

5-5 Roof coverings shall be Class A as determined by 
tests described in NFPA 256, Standard Methods of Fire Tests 
of Roof Coverings. Metal roof deck construction shall be Class 
I (Factory Mutual Approved) or "fire-acceptable" (as 
tested by Underwriters Laboratories, Inc.). 

5-6 Transformers installed inside of buildings shall be 
either dry type or insulated and cooled with an approved 
liquid, unless installed in vaults in accordance with Arti- 
cle 450 of NFPA 70, National Electrical Code ® . 

5-7 Cooling towers constructed of combustible or nonap- 
proved construction shall be protected with deluge sprinkler 
systems in accordance with NFPA 214, Water-Cooling 
Towers. Fire hydrants shall be operational at the cooling 
tower site prior to beginning construction activities. 

N O T E :  Since cooling towers can be vital to the operat ion of the 
plant and reconstruction can be lengthy, noncombustible construc- 
tion should be used. 

Chapter 5 Construction Materials and 
Fire Loading in Buildings 

5-1 The use of plastics such as polyurethane and 
polyvinyl chloride (PVC) shall be minimized and used 
generally at locations totally inaccessible to ignition and 
effects of fire exposure. 

Chapter 6 General Building Arrangement 

6-1 General Fire Area Requirements. 
6-1.1 The nuclear power plant shall be subdivided into 
separate fire areas to minimize the risk of spread of fire 
and the resultant consequential damage from corrosive 
gases, fire suppression agents, smoke, and contamination 
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from radioactive substances. In addition subdivisions shall 
provide access for manual  fire suppression activities. 

6-1.2 In multi-unit plants, each unit shall be separated 
from the other either by distance or fire barriers. The 
distance or fire barrier rating shall be determined from the 
fire hazard analysis. (See NFPA 80A, Recommended Practice 
for Protection of Buildings j?om Exterior Fire Exposures.) 

6-2 Specific Fire Separation Requirements. 
6-2.1 An approved fire barrier having a fire resistance 
rating of 3 hours, with automatic- or self-closing fire doors 
having a fire protection rating of  3 hours, and with ap- 
proved penetration protection, shall be provided as follows: 

(a) To separate all contiguous buildings, such as tur- 
bine, reactor containment,  auxiliary fuel handling, con- 
trol, radwaste, service, administration, and other areas as 
dictated by reactor design and fire hazard analysis. 

(b) To isolate turbine generator lube oil conditioning 
or system room and lube oil storage tank from turbine 
buildings and adjacent areas. 

(c) To isolate emergency diesel generator rooms or 
buildings (emergency power generating areas) from each 
other and adjacent plant areas. 

(d) To separate diesel fire pumps from other pumps in 
the same pumphouse.  

(e) To separate all areas with concentrations of cables, 
such as cable spreading rooms, cable tunnels, cable 
penetration areas, cable shafts or chases, included within 
the reactor containment,  from adjacent areas. 

If) To isolate auxiliary boiler rooms from adjacent areas. 

6-2.2 Where fire barriers are constructed to prevent ver- 
tical spread of fire, stairways, elevator shafts, and trash 
chutes shall be enclosed with walls or partitions having a 
fire resistance rating of 2 hours. Openings in such walls 
or partitions shall be protected with approved automatic- 
or self-closing fire doors having a fire protection rating of 
1 ½ hours. 

6-2.3 Buildings shall be protected from exposure fires in- 
volving oil filled transformers, by locating the transformer 
facilities at least 50 feet 1115.2 m) from other facilities or 
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by providing a two-hour fire barrier between transformers 
and exposed facilities (see Figure 6-2. 3). A one-hour fire bar- 
rier or a distance of 30 feet (9.1 m) shall be provided be- 
tween adjacent transformers. Means shall be provided to 
contain oil spills. 

6-3 Protection of Openings in  Fire  Barriers. 
6-3.1 Electrical and Mechanical Penetrations. 
6-3.1.1 Where electrical or mechanical equipment, other 
than ventilation ducts, must penetrate a fire barrier, the 
penetration shall be sealed (firestopped) with a material 
or device which maintains the required fire resistance rating 
of the fire barrier. The penetration seal (fire stop) shall be 
qualified in accordance with N F P A  251, Fire Tests of 
Building Construction and Materials, except as modified herein: 

(a) Temperatures  on the unexposed surfaces of the 
penetration seal (fire stop) shall be measured and reported 
to the authorities having jurisdiction. The  temperatures 
on the unexposed side for the metallic parts of the penetra- 
tion (e. g., cable trays, conductors,  pipe, etc.) shall also be 
measured and reported to the authorities having jurisdic- 
tion. The results of the test shall be incorporated into the 
plant 's  fire hazard analysis. (See Section 2-4.) 

(b) Immediately following the termination of the fire en- 
durance test a hose stream test shall be conducted using 
the NFPA 251 solid-stream test or a spray-stream test con- 
forming to the following criteria: 

1. Spray nozzle that produces a long-range, narrow- 
angle (not exceeding 30 ° ) high velocity spray. 

2. Nozzle shall discharge a min imum of 75 gpm at 
75 psi at 10 feet (4.7 liters/sec at 517 kPa at 3 m) from 
the test specimen. 

3. Durat ion of application shall be not less than 2 ½ 
minutes for every 100 sq ft (9 m 2) of area. 

(c) The penetration seal (fire stop) shall be determined 
acceptable provided that: 

1. Fire does not propagate to the unexposed side of 
the test assembly nor shall there be any visible flaming on 
the unexposed side. 

2. Temperature  readings on the unexposed side shall 
not be high enough to ignite combustible material as 
evaluated in the fire hazard analysis. 

3. Penetration seal does not permit projection of water 
from hose stream test. 

NOTE: If electrical or mechanical chases or shafts pass through 
a fire area without opening into that area, the penetration seals 
at fire barriers are not required provided the chases or shafts are 
enclosed with assemblies having fire resistance ratings not less than 
those of the fire barriers through which they pass. 

6-3.2 Penetrations for Ventilation Ducts. 
6-3.2.1 Where ventilation ducts must penetrate fire bar- 
riers, the ducts and opening protections shall comply with 
the provisions of Chapter  7 of this standard. 

6-4 Rel iabi l i ty  Considerations. 
6-4.1 In accordance with the scope of this standard,  it 
shall be recognized that continuing power production con- 
sideration dictates additional fire subdivision of the plant 
beyond that required for nuclear safety. 

1 9 8 8  Edition 



HEATING, VENTILATING AND AIR CONDITIONING 803-11 

NOTE 1 : The subdivision into fire areas for redundant nuclear 
safety systems is covered by other documents. (See Appendix B.) 

NOTE 2: A fire which might be capable of damaging only one 
division of a redundant system, and therefore be acceptable from 
the standpoint of nuclear safety may not be acceptable fi'om a stand- 
point of forced plant outage. Additional fire protection systems 
or fire barriers may be required. 

6-4.2 When  evaluat ing the length of plant outage, as a 
result of possible fire, consideration shall be given to the 
length of time required to satisfy the demands  of all of the 
authorities having jurisdiction for examining causes of the 
fire, p lann ing  of the repairs and reconstruction, testing, 
and documenta t ion  of the adequacy of the restoration 
process. 

6-4.3 Cable Construction. 
6-4.3.1  Cable insulat ing materials represent a major  
source of fire loading throughout the plant and special con- 
sideration shall be given to their installation and protection. 

6-4.3.2 As a m i n i m u m  requirement,  cable construction 
shall meet the fire and flame test requirements  of IEEE 
No. 383. Meeting the requirements of IEEE No. 383 shall 
not eliminate the need for protection as specified in t h i s  
standard. 

Chapter 7 Heating, Ventilating, and 
Air Conditioning 

7-1 I n t r o d u c t i o n .  Ventilation of a nuclear power plant 
involves balanced air differentials between plant areas, 
comfort ventilation, and heat removal from areas where 
heat is generated by equipment .  This  need also includes 
fire area isolation and smoke removal equipment ,  as well 
as equipment  for filtering radioactive gases. The design 
of ventilation systems is further complicated by the seismic, 
tornado, and missile criteria for bui ld ing penetrations.  

7-2 Basic Standards. NFPA 90A, Air Conditioning and 
Ventilating Systems, NFPA 91, Blower and Exhaust Systems for 
Dust, Stock, and Vapor Removal or Conveying, and NFPA 
204M, Guide for Smoke and Heat Venting, are the basic stan- 
dards that shall be followed for the design, installation, and 
operation of the ventilation systems necessary for normal  
and emergency operation of the plant except as modified 
below. 

7-3 General Requirements. 

7-3 . !  Smoke and Corrosive Gas Removal.  

7-3.1 .1"  Automatic  shutdown of venti lat ion systems by 
temperature or smoke detectors as prescribed by applicable 
NFPA standards in the following buildings shall be con- 
sistent with nuclear safety and safety of on-site personnel: 

(a) Reactor building. 

(b) Auxiliary building. 

(c) Control  building. 

(d) Tu rb ine  building. 

(e) Intake pumping  station. 

(f) Emergency service water pumpi ng  station. 

(g) Condenser  circulating water pumping  station. 

(h) Electrical control and communicat ions  building.  

(i) Fuel building.  

(j) Emergency power generat ing building.  

7-3.1.2 Smoke, corrosive gases, and the nonradioact ive 
substances which might be freed by the fire shall be vented 
from their place of origin directly to a safe location. 
Radioactive materials that might be released by the fire 
shall be confined, removed from the exhaust venti lat ion 
air stream, or released under  controlled conditions. 

7-3.1.3 Vent i la t ion systems designed to exhaust smoke 
or corrosive gases shall be evaluated to ensure that inadver- 
tent operation or failures will not violate the controlled 
areas of the plant design. 

7-3.1.4 Smoke ventilation shall be provided for fire areas 
based upon the fire hazard analysis. 

NOTE 1: Separate smoke ventilation systems are preferred; 
however, smoke venting can be integrated into normal ventila- 
tion systems using automatic or manually positioned dampers and 
motor speed control. 

NOTE 2: The lack of smoke and heat venting in areas of relative- 
ly high combustible loading can result in significant damage to 
structural components. 

NOTE 3: Automatic or manual actuation of smoke and heat 
venting will be determined by the fire hazard analysis. 

Smoke ventilation from areas that may contain radioac- 
tive substances shall not be ventilated outside the building. 
These smoke venti lat ion systems shall be connected to gas 
t reatment  systems to preclude release of radioactive 
substances. 

7-3.1.5 The  fresh-air supply intakes to all areas shall be 
located remotely from the exhaust air outlets and smoke 
vents of other fire areas to minimize the possibility of con- 
taminat ing  the intake air with the products of combustion. 

7-3.1.6 Enclosed stairwells shall be designed to minimize 
smoke infiltration dur ing  a fire. 

NOTE: Stairwells serve as escape routes and fire fighting ac- 
cess routes. Suitable methods of ensuring a smoke-free stairwell 
include pressurization of stairwells (see NFPA 90A, Chapter 4 and 
Appendix) and the construction of smokeproof towers (see 5-2 3 of 
NFPA 101 ®, Life Safety Code®.) 

7-3.1 .7  When  natural-convection venti lat ion is used, a 
m i n i m u m  ratio of vent area to floor area shall be one to 
200 except in oil hazard areas where a one to 100 ratio shall 
be provided. 

NOTE: When mechanical ventilation is used, 300 cfin (8.5 
m3/min) is equal to 1 sq ft (0.09 m z) of natural convection vent area. 

7-3.1 .8  To prevent corrosion which might be caused by 
direct release of chemicals in case of fire, the acids and 
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alkalines used for the p r imary  coolant t rea tment  plant  and 
stored in appreciable  quanti t ies  on the site shall be pro- 
tected so as not to increase the risk of damage  in case of 
a fire. 

7-3 .1 .9  The  power  supply and controls for mechanical  
vent i la t ion systems shall be located outside the fire area  
served by the system or protected from fire damage .  

7-3.2 Duct  Systems.  

7-3.2.1 Plastic ducts, including fire retardant  types, shall 
not be used for vent i la t ing systems. 

7-3.2.2 Vent i la t ion  ducts that pass through fire areas 
which they do not serve shall not degrade the fire integri ty 
of the fire ra ted enclosure.  

NOTE: Fire dampers or fire doors compatible with the rating 
of the barrier may be required at the duct penetrations to the fire 
area. (See 7-3.2.3. ) 

7-3.2 .3  Fire dampers  shall be provided  to prevent  the 
passage of smoke, heat,  or flame through venti lat ion ducts 
from one area to another .  

7-3 .2 .3 .1  Approved  fire dampers  having a rat ing of 1 ½ 
hours shall be installed where vent i la t ion ducts penet ra te  
fire bar r ie rs  having  a required fire resistance rat ing of 2 
hours  or  less. Where  vent i la t ion ducts penetra te  requi red  
3 hour  fire barr iers ,  approved  fire dampers  having a fire 
protect ion ra t ing of 3 hours shall be installed. 

Exception: Fire dampers are not required for ventilation duct 
penetrations where shutdown of the ventilation system is not allowed. 

7-3 .2 .4  Fire dampers  shall be equipped with thermal  
elements.  The  closure of fire dampers  shall be guaranteed  
by  mount ing  the d a m p e r  direct ly into the separa t ing  wall 
or by protect ing the duct  up to the d a m p e r  according to 
the fire resistance of the separa t ing  wall structure.  

7-3.2 .5  Interconnect ions  of individual  fire areas via the 
venti lat ion system shall be avoided insofar as possible. 
Where  this is not possible: the necessary precaut ions  shall 
be taken to prevent  the spread of smoke and fire by such 
routes. 

NOTE: Fire dampers in the interconnecting ventilation ducts 
should be provided when the ventilation system cannot be sectioned 
off in the normal manner. (See 7-3.2.3.) 

7-3.2.6 False floors or suspended ceilings shall not be 
employed  as common  pressure equal iz ing chambers  for 
redundant  ventilation systems but  may be used for distribu- 
t ion of air  to the cor responding  room. 

7-3.3 Filters.  

7-3.3.1 Air  entry  filters shall have noncombust ible  filter 
media .  They  shall produce a m i n i m u m  amount  of smoke 
(UL Class 1) when subjected to heat. In order  to decrease 
the fire hazard  of these filters and of oil bath type filters, 
only approved fire-resistive adhesives and oils with an open- 
cup flash point  equal  to or  greater  than 464 ° F (240 ° C) 
and which do not produce appreciable smoke shall be used. 
H E P A  filters shall meet the requirements  of U L  586. 

7-3.3.2 Fire suppression systems shall be installed to pro- 
tect filters which collect combust ib le  mater ia l ,  unless the 
el iminat ion of such protection is justified by the fire hazard  
analysis.  

7-3 .4  Special  E q u i p m e n t  for E m e r g e n c y  Personne l .  

7-3.4 .1  Self-contained brea th ing  appa ra tus  using full- 
face, posi t ive-pressure masks approved  by N I O S H  (Na- 
t ional  Inst i tute  for Occupa t iona l  Safety and Heal th)  shall 
be provided for fire br igade  and control  room personnel .  

NOTE: Control room personnel may be furnished breathing air 
by a manifold system piped from a storage reservoir, if practical. 
Service or operating life should be a minimum of one-half hour 
for the self-contained units. At least two extra air bottles should 
be located on site for each self-contained breathing unit. In addi- 
tion, an on-site 6-hour supply of reserve air should be provided 
and arranged to permit quick and complete replenishment of ex- 
hausted supply air bottles as they are returned. If compressors are 
used as a source of breathing air, only units approved tbr breathing 
air should be used. 

Chapter  8 Fire P r e v e n t i o n  Measures  

8-1 A d m i n i s t r a t i v e  Procedures  and Controls .  

NOTE: This section provides criteria for development of ad- 
ministrative procedures and controls necessary for the execution 
of the fire prevention and protection activities and practices lbr 
the operating plant. Included herein are the minimally accepted 
actions required of cognizant plant management to assure the per- 
formance of fire protection systems and personnel and the com- 
pliance with the fire prevention program. 

8-1.1 The  plant  manager  or his delegated fire protect ion 
manage r  shall be responsible for the periodic update  of the 
fire haza rd  analysis.  

8-1.2 The  plant  manager  or his delegated fire protect ion 
ma na ge r  shall be responsible for the following: 

(a) Develop,  implement ,  and  per iodical ly  upda te  as 
necessary a fire br igade  plan in accordance  with C h a p t e r  
14. 

(b) Ma in t a in  housekeeping in such a m a n n e r  so as to 
minimize  the probabi l i ty  of fire causing loss of life or prop-  
erty damage .  

(c) Develop,  implement ,  and  per iodical ly  upda te  as 
necessary an emergency evacuat ion plan for all personnel .  

(d) Develop,  implement ,  and per iodical ly  upda te  as 
necessary a welding and cut t ing safety procedure  using 
N F P A  51B and N F P A  241 as guides. (See Chapter 15.) 

(e) Restr ict  smoking and other  sources of ignit ion to 
proper ly  designated and supervised safe areas of the plant.  

(f) Develop,  implement ,  and  per iodical ly  upda te  as 
necessary a fire prevention surveillance plan integrated with 
per iodic  recorded rounds to all accessible una t t ended  sec- 
tions of the plant .  

(g) Coord ina te  the per iodic  test ing of all systems and 
equ ipment  affecting fire prevent ion  and fire protec t ion  in 
accordance with the applicable N F P A  standards  and/or  the 
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manufacturers'/installers'  instructions and procedures to 
include maintenance of appropriate documentation. 

(h) Develop an alternate protection plan for those in- 
stances when it becomes necessary to remove any fire pro- 
tection equipment or system from service. 

(i) Fire investigation and the coordination of all plant 
fire reporting. Responsibilities including reviewing fire 
reports, taking corrective action, and making the proper 
distribution of the reports. 

(j) Conduct periodic inspections of the plant. A prepared 
checklist shall be used for the inspection. The areas of 
primary containment and high radiation areas normally 
inaccessible during plant operation shall be inspected as 
plant conditions permit but at least during each refueling 
outage. The results of each inspection shall be documented 
and retained for a period of two years. 

8-1.3 Plant administrative procedures shall specify ap- 
propriate requirements governing the storage, use, and 
handling of flammable liquids and gases. 

8-1.4 Plant administrative procedures shall specify ap- 
propriate requirements governing the control of electrical 
appliances, i.e., portable electrical heaters in critical areas. 

8-1.5 The reduction and control of temporary fire loads 
in the plant is essential to provide defense-in-depth pro- 
tection. As a minimum, plant administrative procedures 
shall require that the total fire loads, including temporary 
and permanent, will not exceed those quantities established 
for extinguishment by permanently installed fire protec- 
tion systems and equipment except in approved controlled 
conditions. Under such conditions, the plant fire protec- 
tion manager shall evaluate temporary fire loads using ap- 
propriate documented guidelines and shall be responsible 
for ensuring that applicable additional personnel and/or 
fire protection equipment is provided when limits are ex- 
ceeded. The fire protection manager or his designated 
representative shall conduct weekly walk-through inspec- 
tions to ensure implementation of required controls. Dur- 
ing major maintenance operations the frequency of these 
walk-throughs shall be increased to daily. These inspec- 
tions shall be documented and the records retained for a 
period of two years. 

Transient fire loads, when allowed, shall be controlled 
and shall require the implementation of additional protec- 
tive measures such as supplemental portable fire equip- 
ment, fire retardant impregnation and fire watches, depen- 
ding upon the types and quantities of the transient com- 
bustibles and the potential fire exposure they present to 
the plant. Particular attention shall be given to the control 
of halogenated plastics. When the work is completed, the 
plant fire protection manager shall have the area inspected 
to confirm that the transient fire loads have been removed 
from the area. Extra equipment shall then be returned to 
its proper location. The results of this inspection shall be 
documented and retained for a period of two years. 

8-1.6 Plant administrative procedures shall specify that 
all wood routinely used in the plant shall be approved 
pressure impregnated fire retardant type prior to being in- 
troduced into the plant. 

8-1.7 Plant administrative procedures shall require an 

inplant review and prior approval of all work plans to assess 
potential fire hazard situations. Where such conditions are 
determined to exist special precautions shall be taken to 
define appropriate conditions under which the work is 
authorized. 

8-2 Lightning Protection Measures for Buildings. 
The plant shall be equipped with an approved lightning 
protection system. (See NFPA 78, Lzghtning Protection Code. ) 

8-3 Prevention Measures for Plant Equipment. 

8-3.1 The ignition of leaked or spilled oil shall be 
minimized by: 

(a) Keeping the oil from contact with hot parts of the 
steam systems (wall temperature >~ ignition temperature), 
such as steam pipes and ducts, entry valve, turbine cas- 
ing, reheater, and by-pass valve. 

NOTE: Oil pipes should be located below steam lines. 

(b) Using suitable electrical equipment. 
(c) Sealing the insulation of hot plant components to pre- 

vent oil saturation. 

(d) Use of concentric piping. 

8-3.2 The ignition of gas shall be minimized by: 
(a) Providing electrical installations suitable for hazar- 

dous (classified) locations as defined in Article 500 of NFPA 
70, National Electrical Code, in those areas where the fire 
hazard analysis shows these locations to exist. 

8-3.3 Ignition of flammable materials in auxiliary equip- 
ment shall be minimized by: 

(a) Providing approved combustion safeguards on 
boilers and other fossil fuel-fired equipment in accordance 
with NFPA 85A, Prevention of Furnace Explosions in Fuel-Oil 
and Natural Gas-Fired Single Burner Boiler-Furnaces; NFPA 
85B, Prevention of Furnace Explosions in Natural Gas-Fired Multi- 
pie Burner Boiler-Furnaces; NFPA 85D, Prevention of Furnace 
Explosions in Fuel Oil-Fired Multiple Burner Boiler-Furnaces; or 
NFPA 85E, Prevention of Furnace Explosions in Pulverized Coal- 
Fired Multiple Burner Boiler-Furnaces. 

(b) Constructing and installing equipment containing 
flammable or combustible liquids in accordance with 
NFPA 30, Flammable and Combustible Liquids Code, Chapter 
5. 

(c) Equipping all oil-filled transformers with: 

1. High oil temperature limit switches in accordance 
with the manufacturer 's  recommendations, with an audi- 
ble and visual signal or an automatic device to de-energize 
the transformer. 

2. An overcurrent protection device. 

3. A differential relay. 
4. A gas detector and fault over-pressure relays with 

a warning signal and automated shut-down for equipment 
over 10 MW. 

5. Lightning Protection. 

(d) Equipping generators with warning signals, 
automated shut-down, and the following protective devices: 
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1. Overvoltage or undervoltage. 
2. Overcurrent. 

3. Differential relays. 

4. Reverse power relays. 

5. Proper performance of systems providing cooling 
and sealing gas. 

(e) Installing only air circuit breakers, low oil content 
circuit breakers or circuit breakers filled with sulfur hex- 
afluoride (SF6) or similar nonflammable fluids when located 
indoors. 

8-4 Prevention Measures for Operation of the Plant. 
(See Chapter 15.) 

Chapter 9 Fire Signaling Systems 

9-1 Fire Signaling Systems. 
9-1.1 Fire signaling systems shall be provided in all areas 
of the plant as required by the fire hazard analysis. The 
requirements of this chapter constitute the minimum ac- 
ceptable protective signaling system functions when used 
in conjunction with: 

NFPA 72A, Local Protective System 
NFPA 72B, Auxiliary Signaling System 
NFPA 72C, Remote Station System 
NFPA 72D, Proprietary Signaling System 

All components of the fire signaling systems shall be of 
an approved type. 

9-1.2 The signaling system's initiating device and signal- 
ing line circuits shall provide emergency operation for fire 
detection, fire alarm, and water flow alarm during a single 
break or a single ground fault. 

N O T E :  See N F P A  72D for definit ions of s ignal ing line circuits 
and in i t ia t ing  device circuit.  

9-1.3 Fire signaling equipment used for fixed fire sup- 
pression systems shall give audible and visual alarm and 
system trouble annunciation in the plant control room and 
the plant security office. A general alarm annuciation 
would be acceptable in one of the two locations. Local 
alarm shall be provided in the affected fire zone and to other 
locations as may be required by the authority having 
jurisdiction. 

9-1.4 Audible signaling appliances shall produce a 
distinctive sound, used tbr no other purpose. See NFPA 
72D, Section 4-4. Audible signaling devices shall be located 
and installed so that the alarm can be heard above am- 
bient noise levels. 

Exception: Visual signaling appliances may be used to supple- 
ment audible appliances in the protected areas. (See 9-3.1.) 

9-1.5 Plant control room or plant security personnel shall 
be trained in the operation of all fire signaling systems used 
in the plant. (See 9-1.3. ) This training shall include the abil- 

ity to identify any alarm zone or fire protection system 
which is operating. 

9-1.6 Fire signaling equipment and actuation equipment 
for the release of fixed fire suppression systems shall be con- 
nected to power supply sources in accordance with the re- 
quirements of Section 2-6 of NFPA 72D and 2-3.4.2 of 
NFPA 72A. 

9-1.7 Manual fire alarm boxes shall be installed as re- 
quired by the fire hazard analysis. (See NFPA 72D. ) Where 
manual release devices are installed for the purpose of 
releasing an,extinguishing agent in a fixed fire suppres- 
sion system, they shall be clearly marked for that purpose. 

9-1.8 All signals shall be permanently recorded in ac- 
cordance with NFPA 72D, 4-5.2. 

9-2 Fire Detectors. 
9-2.1 Automatic fire detectors shall be selected and in- 
stalled in accordance with: 

(a) NFPA 72E, Automatic Fire Detectors. 
(b) The design parameters required as a result of the 

fire hazard analysis of the plant area. 

(c) The additional requirements of this standard. 

When the fire hazard analysis shows that fire detection 
is needed, Table 9-2 shall be used in selecting the type of 
detectors to be installed. Additional considerations prior 
to selection shall include (1) response characteristics, (2) 
maintenance requirements, (3) testing requirements, (4) 
adaptability to environment, and (5) accessibility. 

N O T E :  This  table is in tended to show the types of fire detec- 
tors which have appl icat ion to hazard  areas listed. In some cases, 
more than one type of detector should be considered by the designer 
for applicat ion in a specific hazard area. Wi th in  each generic type 
of detector (see NFPA 72E for detector types) differences among specific 
pr inciples  of operat ion may  suggest preference of a specific detec- 
tor for specific hazards.  

9-3 Fire Signaling System Display and Supervision. 
9-3.1 The fire signaling system display panel shall be 
located in the plant control room or the plant security of- 
rice. Annunciation circuits connecting zone, main control, 
and remote annunciation panels shall be electrically 
supervised. 

9-4 Maintenance, Inspection, and Acceptance Testing 
of Fire Signaling Systems. 
9-4.1 Maintenance, inspection and acceptance re- 
quirements shall be in accordance with appropriate NFPA 
standards for detection devices and signaling systems. The 
authority having jurisdiction shall be consulted on all 
alterations and additions to the system under its 
supervision. 

9-5 Communications. 
9-5.1 The plant public address system shall be available 
on a priority basis for fire announcements, directing plant 
fire brigades, and fire evacuation information. 

9-5.2 Radio, telephone, or other 2-way communication 
systems shall be provided. 
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Table  9-2 

Plant 
Area 

Combustible 
Loading/  
Fire Anticipated 
Hazard Fire 
(See Note 1) Development 

Acceptable 
Obstruction Radioactive Detector 
Congestion Contamina- Ambient Choice 

or Ceiling Venti- t ion or Tempera- (See 9-2.1) 
Construction Height  lation Corrosion ture *S *T *F *O 

(See 
Note 

2) 

Battery 
Rooms 

Cable 
Penetra- 
tion and 
Spreading 
Rooms 

Cable 
Tunnels 

Cable 
Shafts 
and 
Chases 

Cable Tray 
Run Concen- 
trations 

Combustible 
(Charcoal) 
Filters 

(Computer 
Rooms 
Including 
Under 
Floor 
Space) 

Control 
Room 

Control 
Room 
Above 
Ceiling 

Diesel Fire 
Pump Room 

Diesel 
Generator 
Rooms 

Cable lnsula- Hydrogen 
tion Plastic Explosive 
Battery Cases, or Slow 
Wood in Racks, 
Hydrogen Gas 

Cable Insulation, Slow 
Relays, MCC 

Cable Insulation Slow 

Cable Insulation Slow 

Cable Insulation Slow 

Charcoal Slow 

Cable Insulation. 
Class A Combus- 
tibles 

Slow/Fast 

Low Low Moderate Potentially Normal X X X 
Corrosive 

High/ Low/ Moderate N/A Normal X X 
Moderate Moderate 

High Low Variable Variable Variable X X 

Variable N/A Variable Variable Variable X X 

Variable Variable Variable Variable Variable X X 

High Low Variable Potential Normal X 
Radiation 

Moderate/ Low High N A Normal 
High 

Cable Insulation. Slow/ Moderate/ Low Moderate/ N/A Normal X 
Class A Combus- Moderate High High 
tibles 

Slow 

Fast 

Cable Insulation. 
Ducts. Lighting 
Equipment 

Oil, Plastic 
Battery Cases, 
Cable Insulation 

Moderate ' 
High or 
Inaccessible 

Low Variable N/A Normal X 

Low/ Variable Variable Potentially Variable 
Moderate Corrosive 

Oil, Cable Fast Low' Variable 
Insulation Moderate 

Diesel Fuel Oil Fast Moderate, Low 
Day Tank High 
Rooms 

Diesel Fuel Oil Fast Low Non-out- 
Storage doors 
Tank If Variable 
Not Buried Indoors 

Filter Charcoal Slow, Low/ Variable 
Rooms and Moderate Moderate 
Plenums 

In-Plant Low "High Fast Moderate, Variable 
Flammable Flash Point High 
Liquid Liquids 
Storage 
Rooms 

Fuel Oil Oils Fast Low N/A Out- 
Storage doors 
Tanks Variable 

Indoors 

X X X 

Moderate '  N /A Variable X X X 
High 
(During 
Operation) 

Low/' N ,A Normal X X X 
Moderate 

N,'A Normal X X X Non-out- 
doors 
Variable 
Indoors 

Variable Potential Normal 
Radiation 

Low/ N "A Normal 
Moderate 

X X 

N/A Out- 
doors 
Variable 
Indoors 

X X X 

N A Normal X X 
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Table 9-2 - -  (Continued) 

Combustible 
Loading/  Obstruction Radioactive 
Fire Anticipated Congestion Contamina-  

Plant  Hazard Fire or Ceil ing Vend-  tion or 
Area (See Note l)  Development Construction Height  lation Corrosion 

Ambient  
Tempera-  
ture 

Acceptable 
Detector 
Choice 
(See 9-2.1) 
*S *T *F 

(See 
Note 

2) 

*O 

Hydrogen Oil, Fast, Low/ Variable Variable N A PWR. 
Seal Oil Hydrogen Extremely Moderate Potential 
Units Fast Radiation 

BWR 

Instrument Cable, Possible Slow' Fast Moderate' Variable Low/ Potential 
Rack Flammable High Moderate Radiation 
Rooms Gas 

Laborato- Chemicals, Gases. Moderate, Low' Low Low/ Potential 
ries Liquid Fast Moderate Moderate Radiation 

Oil Lines and Oil, Oil Soaked Fast Low Variable Variable None 
Reservoirs Insulation Moderate 
at Steam 
Driven 
Equipment 

Reactor, Oil. Oil Soaked Fast/ Moderate Variable Variable Potential 
Coolant Insulation Moderate High Radiation 
Recircula- 
tion Pumps 

Record Class A Slow Low Low Low None 
Storage 
Rooms 

Relay Cable. Plastics Slow Moderate, Low, Low, 
Rooms, High Moderate Moderate 
Cabinets 

None 

Switchgear Cable, Slow Low, Variable Moderate None 
Rooms Electronics Moderate High 

Transformer Oil Fast Ultra Low N A Outdoors Weather 
Outdoor (If Fast Corrosive 
Combustible 
Oil Filled) 

Transformer Oil. Cable Fast, Ultra Moderate Variable Variable None 
Indoor (If Fast 
Combustible 
Oil Filled) 

Turbine Oil. Hydrogen Fast Variable Variable Variable None PD;R 
Building Cable Explosive Potential 
Beneath Radiation 
Operating BWR 
Floor 
Where 
Oil Can 
Spread 

Turbine Lube Oil, Fast, Low N A None None PWR 
Generator Oil Soaked Moderate Potential 
Governor Insulation Radiation 
Housing (If BWR 
Combustible 
Fluid) 

Turbine Oil, Oil Soaked Fast Low N' A None None-PWR 
Generator Insulation Moderate Potential 
Bearings Radiation 
(Seals) BWR 

Turbine Oil Oil Fast High Low None None-PWR 
Piping Potential 
Above Radiation 
Operating BWR 
Floor 

Variable 

Variable 

Normal 

Variable 

High 

Normal 

Variable 

X 

X X X 

X X 

X X 

X X X 

X X 

X X X 

Normal X X 

Normal 

Variable 

Moderate 
High 

High 

Moderate 
High 

X X 

X X X 

X X 

X X 

X X 

X X X t t igh 
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Combustible 
Loading/  
Fire 

Plant Hazard 
Area (See Note 1) 

Table 9-2 - -  (Continued) 

Obstruction 
Anticipated Congestion 
Fire or Ceil ing Venti- 
Development Construction Height  tation 

Radioactive 
Contamina-  Ambient  
tion or Tempera-  
Corrosion ture 

Genera tor  Lube Oil, Fast '  Ultra 
Bearings, Hydrogen  Fast 
Seals 
(Below 
Opera t ing  
Floor) 

Genera tor  Lube Oil, Fast, Ul t ra  
Bearings, Hydrogen Fast 
Seals 
(Above 
Ope ra t i ng  
Floor) 

Tu rb ine  Lube Oil Fast 
Genera tor  
Lube Oil 
Condi t ion-  
ing or 
System Room 

Turb ine  Lube Oil, Fast '  
Genera tor  Possibly Hydrogen Explosive 
Lube Oil 
Storage 
Room 

Steam I tydraul ic  Oil, Fast 
Valves ( I f  Oil, Insulat ion M(~derate 
Combust iMe 
Hydraul ic  
Fluid) 

Hydrogen Hydrogen Fast 
Manifold Explosive 
Areas 

Hydrogen Hydrogen Fast 
Storage Explosive 
Outd, ~or 

Miscella- Miscellaneous Fast 
Gases Explosive n e o u s  

Flammab le  
Gas Storage 

Machine  Various Class Modera te  
Shops A and B Fast 

Weld  Shops Various Class Modera te  
A and B Fast 
(Gases) 

"Fool Cribs Various Class Slow 
A and B Modera te  

Warehouse  Various Class Slow 
Storage A and B Modera te  
Rooms 

Truck  and Various Class Modera te  
Rai l road A and B Fast 
Unload ing  
Areas 

Hea t ing  or Fuel Oil Modera te  
Auxi l iary  Fast 
Boiler 
Rooms 

Offices Various Class A Slow 
Modera te  

High  Var iable  Low 

L o w  

Moderate  

Modera te  

Modera te  
High 

Low 

None 

N(me 

None 

Modera te  

Modera te  

Modera te  
t t i gh  

Modera te  

Moderate  

N o n e - P W R  Modera te  
Potent ia l  
Rad ia t ion  
B W R  

N A None N o n e - P W R  Modera te  
Potent ia l  
Rad ia t ion  
B W R  

Variable  Low/ N o n e - P W R  Modera te  
Modera te  

Var iable  Var iable  N o n e - P W R  Modera te  

Var iable  Var iable  

Var iable  Var iable  

N o n e - P W R  High  
Potent ia l  
Rad ia t ion  
B W R  

None P W R  Normal  

N A N A N A Normal  

Variable  Var iable  N A Normal  

Variable  Low Possible Normal  
Rad ia t ion  

Var iable  l,nw None Normal  
Modera te  

Low Low None Normal  

Var iable  1.ow None Normal  

Modera te  l,ow Potent ia l  Normal  
High Rad ia t ion  

Var iable  Var iable  Modera te  None 

Acceptable 
Detector 
Choice 
(See 9-2.1) 
*S *T *F *O 

(See 
Note 

2) 

X X 

X X 

X X X 

X X X 

X X 

X X X 

X X X 

X X X X  

X X 

X 

X X 

X X 

X 

X X X 

Low Low Low None Normal  X X 
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Table 9-2 - -  (Continued) 

Combustible 
Loading/ Obstruction Radioactive 
Fire Anticipated Congestion Contamina- 

Plant Hazard Fire or Ceiling Venti- tion or 
Area (See Note 11 Development Construction Height lation Corrosion 

Ambient 
Tempera- 
ture 

Acceptable 
Detector 
Choice 
(See 9-2.1) 
*S *T *F 

(See 
Note 
2) 

*O 

Cooling 
Towers 
(Combus- 
tible) 

Access 
Control 
Areas 

Locker 
Rooms 

Low 
Radiation 
Waste 
Storage 
and Process 

Anticontam- 
ination 
Clothing 
Storage 
and Cleaning 

New Fuel 
Storage 
Area 

New Fuel 
Handling 
Area 

Wood or Moderate High N ' A High Corrosion 
Plastic Fast and 

Moisture 

Normal X 

Various Class Moderate. Moderate Low Variable Potential Normal X X 
A and B Fast Radiation 

Various Moderate Low Low Low None Normal X X 
Class A 

Various Slow' Low Variable Low, Potential Normal X X 
Class A Cable Moderate Moderate Moderate Radiation 

Class A Moderate Low/ Variable Low Potential Normal X X 
Moderate Moderate Radiation 

Plastic, Cable Slow Low Variable Low Potential Normal X 
Radiation 

Various Class A Slow/ Low High Low Potential Normal X X 
and B Cable Moderate Radiation 
Insulation 

NOTE 1: (comb. loading/fire hazard column) 
The combustible loading for each fire area represents combustibles normally expected in these areas excluding transient corn 

bustibles, which shall be identified by the detailed fire hazard analysis of the respective plant area. 
NOTE 2: "T" column under detectors 

Automatic sprinklers, when selected as a suppression system from Table 10 1.1, also act as thermal, spot-type detectors. This 
could occur if sprinklers are used in a wet pipe, dry pipe, preaction wet pilot, or preaction dry pilot configuration. 

*Detector Designations: S Smoke T Temperature F - Flame O Other 

C h a p t e r  10  F i r e  S u p p r e s s i o n  S y s t e m s  

10-1 G e n e r a l .  

10-1 .1  A u t o m a t i c  s u p p r e s s i o n  sys tems  shall  be  p r o v i d e d  
in all a reas  of  the  p l a n t  as r e q u i r e d  b y  the  fire h a z a r d  
ana lys i s .  E x c e p t  as m o d i f i e d  in th is  c h a p t e r ,  the  fo l lowing  
N F P A  s t a n d a r d s  shall  be  used :  

N F P A  11, Low Expansion Foam and Combined Agent Systems 
N F P A  11A, Medium and High Expansion Foam Systems 
N F P A  12, Carbon Dioxide Systems 
N F P A  12A, Halon 1301 Fire Extinguishing Systems 
N F P A  12B, Halon 1211 Fire Extinguishing Systems 
N F P A  13, Installation of Sprinkler Systems 
N F P A  15, Water Spray Fixed Systems 
N F P A  16, Deluge Foam-Water Sprinkler and Foam-Water 

Spray Systems 
N F P A  17, Dry Chemical Systems. 

1 0 - 1 . 2  T h e  e x t i n g u i s h i n g  s y s t em s  c h o s e n  shal l  be  b a s e d  
u p o n  the  d e s i g n  p a r a m e t e r s  r e q u i r e d  as a r e su l t  of  the  fire 
h a z a r d  ana lys i s .  W h e n  t he  fire h a z a r d  ana lys i s  shows  t h a t  

a f ixed e x t i n g u i s h i n g  sys t em is n e e d e d ,  T a b l e  10-1.2 sha l l  
be  u s e d  in se l ec t ing  the  t ype  of  s y s t e m  or  c o m b i n a t i o n  of  
sy s t ems  to be  ins ta l l ed .  

1 0 - 1 . 3  Se lec t ion  of  e x t i n g u i s h i n g  a g e n t  shal l  be  b a s e d  
u p o n :  

(a)  T y p e  or  class of  h a z a r d .  

(b)  Effect  of  a g e n t  d i s c h a r g e  o n  cr i t ica l  e q u i p m e n t  such  
as t h e r m a l  shock ,  c o n t i n u e d  o p e r a b i l i t y ,  w a t e r  d a m a g e ,  
o v e r - p r e s s u r i z a t i o n ,  c l e a n u p ,  etc. 

(c) H e a l t h  h a z a r d s .  

1 0 - 1 . 4  A d e s i g n a t e d  pe r son( s )  w o r k i n g  in the  p l a n t  shal l  
be  t r a i n e d  in the  m a i n t e n a n c e ,  i n s p e c t i o n ,  o p e r a t i o n ,  a n d  
e m e r g e n c y  a c t u a t i o n  of  all f ixed fire s u p p r e s s i o n  s y s t e m s  
ins t a l l ed  in the  p l a n t ,  w h e t h e r  a u t o m a t i c  or  m a n u a l .  

1 0 - 1 . 5 "  E a c h  fire s u p p r e s s i o n  s y s t e m  shal l  be  e q u i p p e d  
w i t h  a p p r o v e d  a l a r m  devices ,  a n n u n c i a t e d  local ly  or  in  the  
h a z a r d  a rea .  (See 9-1.3.) 
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FIRE SUPPRESSION SYSTEMS 8 0 3 - 1 9  

Table 10-1.2 

Area or Hazard 
To Be Protected 

Auxiliary Oil or Gas 
Boiler Room 

Battery Rooms 

Cable Penetration Rooms 
and Spreading Rooms 

Cable Tunnels, Shafts, 
Chases, Cable Tray Run 
Concentrations 

Combustible 
(Charcoal) Filters 

Computer Rooms (Includ- 
ing under floor space) 

Control Room 

Diesel Fire Pump Room 

Diesel Generator Rooms 
(note 3) 

Diesel Fuel Day Tank 
Rooms 

Diesel Fuel Storage Tank, 
If Not Buried 

Filter Rooms and Plenums 

Flammable Liquid 
Storage Areas 

Fuel Oils 
Storage Tanks 

Hydrogen Seal Oil Units 

Instrument Rack Rooms 

Laboratories 

Oil Lines & Reservoirs at 
Steam Turbine Driven 
Equip. (if more than 
50 gallons) 

Reactor Coolant/Recircu- 
lation Pumps 

Record Storage Rooms 

Relay Rooms/Cabinets 

Switchgear Rooms 

Transformer Outdoor (if 
combustible oil filled) 

Transformer Indoor (if 
combustible oil filled) 

Turbine Bldg. Beneath 
Operating Floor Where 
Oil Can Spread 

Turbine Generator 
Governor Housing (if 
combustible fluid ) 

Water Systems 

E r e -  

Automatic Action 
Sprinklers Sprinklers 

X X 

X X 

X X 
(note 1 ) (note 1 ) 

X X 
(note 1 ) (note 1 ) 

X X 

X 

X 

X X 

X X 

X 

X X 

X 

X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X 

Deluge- 
Water 
Spray 

X 
(note 1 ) 

X 
(note 1 ) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Liquefied 
Compressed Gases 

Halon Halon Carbon 
1301 1211 Dioxide Mech. 

X 
(oil) 

X X X 

X X X 
(note2) (note2) (note2) 

Foam Systems 

Foam H i g h  
Water Expan- 

Systems sxon 

X 
(oil) 

X X X 
(note 2) (note 2) (note 2) 

X 
X i (note 4) 

X 

X X X X X X 
t i 

X X X X X X 
i i 

X X X X X X 

X X X X 

X 

X 

X 

X 

X 

X X X 

X X X 

X X X 
(note5) (note 5) (note 5) 

X 

X X X 
(note6) (note6) (note6) 

X X X 

X X X 

X X 

X X X 

X X X 
(note 5) (note 5 (note 5 )  

X X 

Dry 
Chemical 

X 

X 
(multipur- 
pose only) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Table 10-1.2 (Continued) 

Area or Hazard 
To Be Protected 

Turbine Generator 
Bearings (seals) 

Turbine Generator 
Lube Oil Conditioning or 
System Room X 

Turbine Generator Lube 
Oil Storage Rooms X 

Steam Valves (if com- 
bustible hydraulic fluid) 

~taging, Storage and 
Warehousing Areas X 

Fruck and Railroad Bays 
'other areas of combustible 
mcupancy) X 

2ooling Towers 
combustible) 

Water Systems 

Pre- Deluge- 
Automatic Action Water 
Sprinklers Sprinklers Spray 

X X 

X X 

X X 

X 

X 

X 

X 

Liquefied 
Compressed Gases 

Halon Halon 
1301 1211 

X 
(note 5 ) 

X 

X 

X 
(note 5 ) 

X 

X 

Carbon 
Dioxide 

X 
(note 5 ) 

X 

X 

X 

Mech. 

X 

X 

Foam Systems 

Foam High 
Water Expan- 

Systems stun 

X X 

X X 

X 

Dry 
Chemical 

X 

X 

X 

X 

Note 1. Systems shall be designed so that water is directed into every tray. Where closed head sprinkler or thermal detection sys- 
tems are used, means shall be provided for prompt actuation. 

Note 2. Ceiling sprinklers may be required in addition. 

Note 3. Release of extinguishing agent shall not be prevented if equipment is operating. 

Note 4. Under floor only. 

Note 5. Design concentrations shall be maintained during the entire coast down period. 

Note 6. Combustible storage should be in metal cabinets, 

10 -1 .6 "  All shut-off '  valves  con t ro l l ing  fire suppress ion  
systems (see 10-2.2) shall be supervised by one of  the follow- 
ing me thods :  

(a) Electr ical  supervis ion  with  an audible  signal annun-  
c ia t ing  in accordance  with  C h a p t e r  9. 

(b) Lock ing  va lves  open.  

10-2 A u t o m a t i c  S p r i n k l e r  a n d  W a t e r  S p r a y  S y s t e m s .  

10-2 .1  W h e r e  wa te r  is used as an ex t ingu i sh ing  agent ,  
systems shall be des igned,  installed,  and m a i n t a i n e d  in ac- 
co rdance  with the provis ions  of  N F P A  13 and  N F P A  15. 

N O T E :  H y d r a u l i c a l l y  ca lcu la ted  systems are  prel~rred.  

10-2 .2  Each  sys tem shall have  an i n d e p e n d e n t  connec-  
t ion to the p lant  ya rd  m a i n  and  be e q u i p p e d  with  an ap- 
p roved  ind ica t ing  type  cont ro l  or  shut-off  valve.  

NOTE: Multiple sprinkler and standpipe systems may be sup- 
plied by interior headers or fire protection loops When provided, 
such headers or loops are considered an extension of the yard mare 
system and should be provided with at least two connections to 
the yard main. The arrangement should be supplied and valved 
so that no single impairment can affect sprinkler and hose protec- 
tion at the same time. 

10-2 .3  D r a i n a g e  of  all bu i ld ings  shall be assessed to 
assure  accep tab le  run-o f f  or  re ten t ion  of  fire p ro tec t ion  
wa te r  and  to m i n i m i z e  d a m a g e .  

NOTE 1: Equipment vulnerable to water damage should be 
placed on pedestals and floor openings should be curbed or sealed. 

N O T E  2: The  ins ta l lanon  of  a comple te ly ,  properly,  eng inee red  
a u t o m a t i ,  sprinkh-r  or  water  spray  system in a bu i ld ing  will gener-  
ally r cdu (c  the d r a i n i n g  a n d  re ten t ion  tank  r equ i r emen t s ,  as com- 
pared  to a bu i ld ing  which relics p r imar i ly  on m a n u a l  fire f ighting.  

10-3 L i q u e f i e d  C o m p r e s s e d  Gas  S u p p r e s s i o n  S y s t e m s .  

10-3 .1  In areas  where  apprec iab le  Class  C haza rds  exist 
and  where  the use of  o ther  agents  m i g h t  resul t  in equ ip -  
m e n t  ma l func t i on  or  d a m a g e  as d e t e r m i n e d  by the fire 
h a z a r d  analysis ,  l iquef ied  compres sed  gas e x t i n g u i s h i n g  
agen t  systems shall be instal led.  T h e s e  systems,  where  re- 
qu i red ,  shall be des igned,  instal led,  and  m a i n t a i n e d  in ac- 
co rdance  with  the a p p r o p r i a t e  agen t  s t anda rd  as tbllows: 

Halon 1 3 0 1 - - N F P A  12A 

Halon 1 2 1 1 - - N F P A  12B 

Carbon Dioxide--NFPA 12. 

10-3 .2  W h e n  l iquef ied  c o m p r e s s e d  gas e x t i n g u i s h i n g  
agent  systems are used, they shall be au tomat ica l ly  ac tuated 
by an a p p r o v e d  m e t h o d  of  de tec t ion  m e e t i n g  the re- 
q u i r e m e n t s  of  N F P A  72E. T o  ensure  rap id  de tec t ion ,  par-  
t i cu la r  a t t en t ion  shall be g iven  to the choice  of  ac tua t i on  
means ,  the air  flows usual ly  involved ,  and  the hea t  release 
rates for the haza rd  u n d e r  fire condi t ions .  
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YARD MAINS AND HYDRANTS/WATER SUPPLY 803-21 

N O T E  1: For carbon dioxide total flooding systems that are 
automatical ly actuated in normally occupied areas, a predischarge 
a la rm and t ime delay are required to allow for personnel  evacua- 
tion of the area. 

10-5.3 Dry chemical systems shall be designed to be 
automatically actuated by an approved method of detec- 
tion meeting the requirements of NFPA 72E. 

N O T E  2: Halon  1211 is not acceptable for total flooding use in 
normal ly  occupied areas. 

N O T E  3: Electrical equ ipment  need not be de-energized prior  
to the discharge of these ext inguishing agent  systems, but shut- 
down is desirable if it can be accomplished.  

10-4 Foam Systems. 
10-4.1 Where fires involving flammable liquids and gases 
under pressure are likely, foam systems shall not be used. 
These systems, where required by the fire hazard analysis, 
shall be designed, installed, and maintained in accordance 
with the appropriate agent standard as follows: 

Low Expansion Foam and Combined Agent Extinguishing 
Systems--NFPA 11 

~Iedium and High Expansion Foam @stems--NFPA 11A 

Deluge Foam-Water Sprinkler and Foam-Water Spray 
Systems--NFPA 16 

Chapter 11 Yard Mains and Hydrants 

11-1 Outdoor fire hydrants and associated equipment 
shall be provided on the plant site for fire suppression 
undertaken by the plant fire brigade in the event of a ma- 
jor fire. 

11-2 The yard mains shall be looped and shall be of suf- 
ficient size to meet the flow requirements specified in Sec- 
tion 12-4. 

N O T E  1: Twelve- inch d iamete r  cement- l ined pipe is recom- 
mended.  (See NFPA 24, Private bTre Servzce 31aim" and Their Ap- 
purtenances. ) Main  sizes should be designed to encompass  any an- 
tic,pared expansion.  

N O T E  1 : Foam systems mav be used in areas where appret  iable 
Class B bazards  exist, especially where f lammable  l iquid tiael in- 
depth or spills are likely. 

N O T E  2: The  unde rg round  mare  should be a r ranged  such that  
any one break will not put both a fixed water  ext inguishing system 
and hose lines protect ing the same area out of service. 

N O T E  2: High  expansion foam systems arc par t icular ly  suited 
for total flooding applications, but should not he used in normally 
o t (up ied  areas. 

10-4.2 Foam systems shall be designed to be automati- 
cally actuated by an approved method of detection meeting 
the requirements of NFPA 72E. 

10-4.3 Foam systems shall not be used to protect hazards 
involving energized electrical equipment. 

10-5 Dry Chemical Systems. 
10-5.1 Where appreciable Class B hazards exist, dry 
chemical systems shall be considered as appropriate 
protection. 

11-3 Sufficient indicator valves shall be installed to pro- 
vide adequate sectional control of the fire water supply. 

11-4 A sufficient number of hydrants shall be installed 
to provide two streams tor every part of the interior of each 
building not covered by standpipe protection and to pro- 
vide hose stream protection for every part of each building. 
There shall be sufficient hydrants to concentrate the re- 
quired fire flow about any important structure with no hose 
line exceeding 500 ft (152 m) in length. Each hydrant shall 
have its own gate valve. 

11-5 American National Fire Hose connection screw 
thread shall be specified. (See NFPA 196;3, Standard for Screw 
Threads and Gaskets for Fire Hose Connections.) 

N O T E  1: Dry chemical  systems, ut i l iz ing muh ipurpose  dry 
chemical,  are also effective on Class A hazards,  provided tha! 
" d e e p - s e a t e d "  fires are not likely. 

11-5.1 Where threads of responding fire departments dif- 
fer, adapters shall be provided at the hydrants. 

N O T E  2: Dry chemical systems may be used in conjunction with 
AFFF in a combined agent  application,  where securing action is 
required in addit ion to ext inguishlnent .  

N O T E  3: Electrical equipment  need not be de-energized prior  
to system discharge,  but strut-down is desirable if it can be 
accomplished.  

N O T E  4: Dry chemical  systems are not recommended  tbr use 
in hazard areas where sensitive electrical equipment  is located, due 
to the potential lot  damage  to the equipment  from the dry chemical 
and its products  of decomposiuon where mois ture  and high 
tempera tures  are likely 

Chapter 12 Water Supply 

12-1 The water supply system for the permanent fire pro- 
tection installation shall be determined by the fire hazard 
analysis. 

12-2 A water supply shall be provided during the initial 
construction period as specified in Section 16-3(b). 

10-5.2 Where dry chemical systems are required by the 
fire hazard analysis, they shall be designed, installed, and 
maintained in accordance with the requirements of NFPA 
17. 

12-3 The fire main system piping shall not serve service 
water system functions. The fire water loop shall meet the 
construction requirements of NFPA 24, Private Fire Service 
A,lains and Their Appurtenances. 
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12-4 The water supply for the permanent  fire protection 
installation shall be based on the m a x i m u m  automatic 
sprinkler or fixed water spray system demand,  with 
s imultaneous flow of 750 gpm at grade (2835 L/min)  for 
hose streams and the shortest portion of the fire loop main  
out of service. 

12-4.1 The use of multiple approved fire pumps shall be 
based on supplying the demand  required in Section 12-4 
with the largest pump out of service, util izing different 
power sources. 

12-4.2 Fire pumps shall meet the requirements of NFPA 
20, Centrifugal Fire Pumps, and shall be automatic starting. 

12-5 An automatic pressure main tenance  pump (jockey 
pump) or a head tank shall be provided to keep the fire 
water main  pressure at approximately 10 psig (68.9 kPa) 
above the start pressure setting of the fire pump(s). 

12-6 Pumps shall take suction from acceptable sources 
of water (see NFPA 20). If the source is from tanks, at least 
two tanks shall be provided and each tank shall be sized 
to contain a m i n i m u m  2-hour fire water flow demand.  
Where tanks are used, these tanks shall be automatically 
filled from a source capable of providing a 2-hour supply 
for the fire protection requirement  in 8 hours. Fire water 
supply tanks shall comply with NFPA 22, including freeze 
protection requirements.  

NOTE: The 8-hour requirement for refilling may be reduced 
or eliminated if the initial supply exceeds the 2-hour supply re- 
quirement on a volume/ratio basis. 

12-7 Salt and tidal water shall not be acceptable primary 
natural  water sources. 

12-8 The following supervisory signals, where applicable, 
shall be received in the control room or plant  security of- 
rice in accordance with Chapter  9: 

(a) Pump  r u n n i n g  

(b) Power failure 

(c) Failure to start 

(d) Water  level 

(e) Pump room and tank temperatures.  

C h a p t e r  13 P o r t a b l e  F i r e  E x t i n g u i s h e r s  a n d  
H a n d  H o s e  L i n e s  

13-1 P o r t a b l e  a n d  W h e e l e d  F i r e  E x t i n g u i s h e r s .  

13-1.1 Portable and wheeled fire extinguishers shall be 
installed, inspected, maintained,  and tested in accordance 
with NFPA 10, and approved or listed by a testing 
laboratory. 

13-1.2 Portable and wheeled fire extinguishers shall be 
selected for the specific class or classes of hazards using the 
following descriptive guide. 

13-1.2.1 Class " A "  Haza rds .  Portable and wheeled 
fire extinguishers for protecting Class " A "  hazards shall 
be selected from the following: water types, foam, Halon  
1211, or mult ipurpose dry chemical. 

NOTE 1: Portable and wheeled fire extinguishers that contain 
water, water/antifreeze, or foam should not be used on energized 
electrical equipment because a personal electrical shock hazard 
would be present. 

NOTE 2: Multipurpose dry chemical is not recommended for 
installation in locations having sensitive electronic equipment, due 
to the potential for damage to this equipment from the dry chemical 
and its decomposition products. 

13-1.2.2 Class " B "  Hazards .  Portable and wheeled 
fire extinguishers for protection of Class " B "  hazards shall 
be selected from the following: dry chemical types, Halon 
1211, foam, or carbon dioxide. 

NOTE 1: In addition to its extinguishing capabilities, foam can 
be utilized to secure a flammable liquid spill before ignition. 

NOTE 2: Some of the extinguishing agents, i.e., carbon diox- 
ide and foam, are relatively ineffective on fires involving flammable 
liquids under pressure. 

13-1.2.3 Class " C "  Hazards .  Portable and wheeled 
fire extinguishers for protecting Class " C "  hazards shall 
be selected from the following: Halon  1211, carbon diox- 
ide, dry chemical types. 

NOTE 1 : Carbon dioxide units equipped with metal horns should 
not be used on fires in energized electrical equipment. 

NOTE 2: Dry chemical is not recommended for use in an area 
where sensitive electrical equipment is located, due to the poten- 
tial for damage to this equipment from a dry chemical and its prod- 
ucts of decomposition. 

13-1.2.4 Class " D "  Hazards .  Portable and wheeled 
fire extinguishers and ext inguishing agents for the protec- 
tion of Class " D "  hazards shall be of types approved for 
use on the specific-combustible metal hazard. 

NOTE 1 : Where approvals are not available for a specific com- 
bustible metal, recommendations of a manufacturer may be utilized 
providing proper test data or use records are available. 

NOTE 2: Agent for Class "D" hazards can be applied utiliz- 
ing a scoop and a container. 

13-1.3 A sign shall be located adjacent to each portable 
and wheeled fire extinguisher and shall plainly indicate the 
type of fire for which it is intended.  

13-1.4 All persons working in an area shall be thoroughly 
t rained in the use of all types of portable and wheeled fire 
extinguishers in the area and shall be familiar with their 
location. This t ra ining shall include both the capabilities 
and l imitations of each available type of extinguisher.  

13-2  H a n d  H o s e  L i n e s .  

13-2.1 H a n d  hose lines utilizing water, foam, carbon 
dioxide, or dry chemical shall be installed, inspected, and 
main ta ined  in accordance with the following NFPA stan- 
dards, respectively: NFPA 14, NFPA 11, NFPA 12, and 
NFPA 17. 
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13-2.2 Hand hose lines utilizing water, foam, carbon 
dioxide, and dry chemical shall be selected for the specific 
class or classes of hazards utilizing the following descrip- 
tive guide. 

13-2.2.1 Class " A "  Hazards .  Hand hose lines for the 
protection of Class " A "  hazards shall be selected from the 
following: water, foam, and dry chemical (multipurpose 
only). The nozzles for these hand hose lines shall be ap- 
proved, electrically safe nozzles in the plant areas where 
Class " A "  hazards involve energized electrical equipment. 

13-2.2.2 Class " B "  Hazards .  Hand hose lines for the 
protection of Class " B "  hazards shall be selected from 
among the following: water, foam, and dry chemical. 

N O T E :  Foam is not considered suitable alone for fires involv- 
ing gases and liquefied gases nor  for three-dimensional  f lammable 
l iquid tires. If  these hazards  are encountered,  hand portable,  
wheeled dry chemical  fire ext inguishers  or dry chemical hand hose 
lines are most  effective especially when used in combinat ion.  

13-2.2.3 Class " C "  Hazards .  Hand hose lines for the 
protection of Class " C "  hazards shall be selected from: 
water, carbon dioxide, and dry chemical. Approved nozzles 
shall be provided for use on Class " C "  hazard fires. 

13-2.2.3.1 The use of hand hose lines involving water 
or energized electrical equipment shall take into 
consideration: 

(a) The voltage of the equipment. 
(b) The type of water stream used, i.e., solid vs. spray. 

(c) The effect of electrically conductive water on the 
operability of the equipment. 

(d) The most probable distance between the fire fighter 
and the energized electrical equipment. 

(e) The location of energized electrical equipment in the 
drainage path that is likely to be encountered when water 
is used. 

13-2.2.3.2 Where sensitive electrical control equipment 
is involved, due consideration shall be given to the effects 
of thermal shock on the operability of this equipment when 
using carbon dioxide hand hose lines. 

13-2.2.3.3 Carbon dioxide hand hose lines shall not be 
used in normally inhabited enclosures unless provisions for 
evacuation (alarm, annunciation, etc.) are made before 
use. 

13-2.2.4 Class " D "  Hazards .  Hand hose lines involv- 
ing water, foam, and carbon dioxide shall not be used for 
the protection of Class " D "  hazards. 

13-2.3 A sign shall be located adjacent to each hand hose 
station and shall plainly indicate the type of fire for which 
it is intended. 

13-2.4 Designated persons working in the area shall be 
thoroughly trained in the inspection, location, and use of 
all hand hose line devices. This training shall include the 
capabilities and limitations for each type of hose station. 

Chapter 14 Manual Fire Fighting 

14-1 Manual fire fighting forces shall be available from: 

(a) The plant fire brigade formed from the shift 
personnel. 

(b) The public fire department from the nearest town. 

N O T E :  Due to the relatively remote location of most  nuclear  
plants, such departments  are usually a considerable distance away. 

14-2 Action Plan. Detailed action plans shall be worked 
out by the fire protection manager for proper deployment 
of in-plant fire fighting personnel. The plan shall require 
testing to verify its practicability and completeness by 
means of semiannual fire drills. Such drills shall be 
documented and kept on file at the plant for a minimum 
period of one year. The action plan shall consider the need 
for coordination between private and public fire fighting 
forces during drills and emergencies. 

N O T E :  Involvement  of state and local agencies in semiannua l  
drills is encouraged.  

14-3 Standard for Fire Defense Measures. All fire pro- 
tection systems and devices such as automatic fixed fire 
extinguisher systems, automatic fire alarm and various 
layout arrangements, i.e., fire doors, fire dampers, ven- 
tilation arrangements, smoke venting, etc., shall be sub- 
jected to recurring and documented checks and tests. The 
staff shall be trained and drilled so that each person is 
capable of acting quickly and efficiently in the event of fire 
or danger of fire. A senior management representative, 
along with the fire protection manager, shall be responsi- 
ble for ensuring that the plant fire defense is the best possi- 
ble in all respects, including that all fire fighting equip- 
ment and systems are in working order. This supervisory 
activity shall be done by developing a plant emergency 
plan. 

14-4 Liaison with Public Fire Authorities. Liaison 
between and interfacing with the fire protection manager 
and the public fire authorities shall be maintained. It shall 
be the duty of the fire protection manager,  together with 
the plant manager and plant security manager, in consulta- 
tion with the public fire department, to make plans for fire 
fighting and rescue, including assistance from other 
organizations, and to maintain these plans in a current 
mode. Fire fighters from the public fire department and 
from other fire departments, including other industrial fire 
brigades which may be expected to respond to a fire at the 
plant, shall be familiarized with the plant layout. The ac- 
cess routes to fires in the controlled area (to which access 
doors are locked) shall be planned in detail in advance. 
The public fire department shall be given instructions and 
trained how to react in areas where radioactive materials, 
radiation, or hazardous materials may be present. 

14-5 Regular Training and Drills. Fire brigade 
members shall be given regular training and practice in 
fire fighting and rescue routines, including radioactivity 
and health physics considerations, to ensure that each 
member  is thoroughly familiar with the steps to be taken 
in the event of fire, which will contribute to maintaining 
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the best possible preparedness for such contingencies. Each 
fire brigade member  shall be capable of acting: 

(a) To alarm the plant fire brigade and public fire 
department. 

(b) To identify any alarm zone or fire protection system 
that has operated. 

(c) To use available rescue and extinguishing devices. 

(d) To actuate the fixed fire extinguishing systems, the 
smoke venting systems, etc. 

(e) To cooperate with and assist the public fire depart- 
ment in its work. 

(f) To train plant personnel in room entry procedures 
where total flooding fire suppression systems are used. (See 
NFPA 12, NFPA 12A, and NFPA 12B.) 

14-6 Equipment for the Plant Fire Brigade. 
14-6.1 The conventional equipment (see NFPA 600) for 
the plant fire brigade shall be selected to suit the entire plant 
site. To complement the conventional equipment the 
following equipment shall be provided to cope with the 
nuclear hazard: 

(a) Protective clothing. 

(b) Respiratory protective equipment (refer to NFPA 
1981) 

(c) Radiation monitors. 

(d) Personal dosimeters. 

14-6.2 A formal program for the care and maintenance 
of the fire brigade equipment shall be established by the 
owner through the fire protection manager. 

Chapter 15 Planning and Fire Protection 

15-1 The owner or his delegated fire protection manager 
shall be responsible for the entire fire protection of the plant 
site from conception and throughout the operating life of 
the plant. Fire protection shall be accorded the same con- 
sideration as nuclear hazards. 

15-2 Fire protection shall be incorporated into the design 
specifications for the plant. 

15-3 Fire protection measures shall keep pace with the 
advancement of the plant construction and corresponding 
fire hazards. 

15-4 Special hazard fire protection shall be operational 
prior to the introduction of the hazard, such as energizing 
a transformer or filling oil tanks within the plant. Fire bar- 
riers and fire doors shall be given priority for construction 
and installation to reduce the spread of fire. 

15-5 Repairs and Revision Work. Special attention 
shall be paid to repairs and revision work outside of 
established areas. The requirement that written permis- 
sion from the fire protection manager must be obtained 
before embarking on cutting, welding, use of other open 
flames in repairing fire protection systems, and similar 
operations shall be adopted. (See NFPA 5lB.) 

Chapter 16 Fire Prevention and Fire Protection for 
the Construction Site 

16-1 Fire at the construction site shall not threaten the 
safety of the operating plant. 

NOTE:  Under  construction and prioc to the receipt of nuclear 
fuel, a nuclear power plant does not differ in any fundamental  
respect from a conventional steam generating plant or any other 
industrial plant of similar size with respect to fire protection prob- 
lems. Due to large numbers  of on-site personnel and high value 
materials, an above-average level of fire protection on the site is 
justified during erection of the plant. When a nuclear power plant 
is constructed in the vicinity of an existing plant, it is important  
that the exposure to the existing plant be taken into consideration. 

16-2 Fire Prevention. The owner or his designated fire 
protection manager shall be responsible for fire prevention 
of the entire plant site during the construction period. The 
duties shall be to: 

(a) Develop, implement, and periodically update as 
necessary a fire procedure for the project and a fire brigade 
plan. 

(b) Maintain housekeeping in such a manner  so as to 
minimize the probability of fire causing loss of life or prop- 
erty damage. 

(c) Provide periodic coordination with the public fire 
department and the plant fire brigade. (See Chapter 14.) 

(d) Develop, implement, and periodically update as 
necessary an emergency evacuation plan for all personnel. 

(e) Develop, implement, and periodically update as 
necessary a welding and cutting safety procedure using 
NFPA 51B and NFPA 241 as guides. 

(t) Control the use of temporary buildings including 
trailers, shacks, or shanties within the confines of the plant. 

(g) Specify the use of noncombustible scaffolds, form 
work, decking, and partitions both inside and outside per- 
manent buildings. 

(h) Establish a hazardous material control plan pro- 
hibiting the storage of flammable liquids, Class II com- 
bustible liquids, gases, or other hazardous material in per- 
manent buildings. These materials shall be stored in a 
building at least 50 ft (15.2 m) from any permanent  
building and stored in accordance with NFPA 30. Flam- 
mable liquids and Class II combustible liquids shall be 
handled in listed containers in accordance with NFPA 30. 

(i) Specify the use of approved tarpaulins. 
(j) Develop, implement, and periodically update as 

necessary a fire prevention surveillance plan to include 
periodic recorded rounds to all unattended sections of the 
plant. 

(k) Coordinate the initial and periodic testing of all 
systems and equipment affecting fire prevention and fire 
protection in accordance with the applicable NFPA stan- 
dards and/or the manufacturers'/installers' instructions and 
procedures to include maintenance of appropriate 
documentation. 

(1) Develop an alternate protection plan for those in- 
stances when it becomes necessary to remove any fire pro- 
tection equipment or system from service. 

(m) Specify labeled heating devices and their fuel supply 
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systems for use inside or within 30 ft (9.1 m) of temporary 
and permanent  buildings. 

16-3 Fire Protection. The owner or his designated fire 
protection manager  shall be responsible for the provision 
of the following fire protection systems and/or equipment: 

(a) General Alarm System. The system(s) shall be such 
that personnel on the site will be alerted. 

(b) Min imum construction water supply shall be 
available on the site and capable of furnishing at least 750 
gpm (2835 liters/min) plus the demand of the largest fixed 
water extinguishing system at a residual pressure of 75 psig 
(517 kPa) for min imum 2-hour duration. 

(c) A temporary hydrant  system with a max imum 
distance between any two hydrants of 250 ft (76.2 m). Hose 
and hydrant  equipment shall be provided to assure an 
overlap of protection. 

(d) A standpipe system in any permanent  building that 
has as much as two-floor equivalent wall heights erected. 
Additional standpipe hose connections shall be added to 
each floor level as soon as sufficient landings are available 
to fight fires from that level. Protection from freezing shall 
be addressed. 

(e) Fire extinguishers in accordance with NFPA 10. 

(f) Automatic fire extinguishing system in any building 
or area of combustible construction or occupancy if there 
is a life safety hazard or large concentration of valuable 
equipment,  the loss of which would cause an economic im- 
pact (i.e., delay in start-up dates) to the completed plant. 
Examples: Warehouses,  offices, craft shops, etc. 

16-4 Requirements for plants and areas under construc- 
tion shall be determined by NFPA 241, Safeguarding Building 
Construction and Demolition Operations, and it is recognized 
that egress requirements may need to exceed those of com- 
pleted facilities due to personnel, materials, and operations 
involved. The late stages of construction usually present 
the largest personnel concentration and highest hazard to 
personnel from fire in the life cycle of the plant. 

Chapter 17 Life Safety 

17-1 NFPA 101, Life Safety Code, shall be the standard 
for life safety in the design and operation of nuclear power 
plants. 

17-2" The operation and maintenance of a nuclear 
power plant involves unique operation and material in pro- 
cess, due to which the majority of the areas involved in 
the transfer of nuclear energy to electrical energy shall be 
considered as either a special purpose industrial occupan- 
cy or as an occupancy in an unusual structure as defined 
in NFPA 101. This determination shall be made in the con- 
ceptual fire hazard analysis. 

N O T E :  These  classifications consider  that  several areas  will not  
no rma l ly  be subject  to h u m a n  o c c u p a n c y  a n d  tha t  rad ioac t ive  
mate r ia l  is involved.  
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Chapter 18 Mandatory Referenced Publications 

18-1 The following documents  or portions thereof are 
referenced within this standard and shall be considered part 
of the requirements of this document. The edition indicated 
for each reference is the current edition as of the date of 
the NFPA issuance of this document .  

18-1.1 N F P A  Publications. National Fire Protection 
Association, Bat terymarch Park, Quincy,  M A  02269. 

NFPA 10-1988, &andard for Portable Fire Extinguishers" 
NFPA 11-1988, Standard for Low Expansion Foam and Com- 

bined Agent Systems 
NFPA 11A-1988, Standard for Medium and High Expan- 

sion Foam @stems 
N F P A  12-1985, Standard on Carbon Dioxide Extinguishing 

@stems 
NFPA 12A- 1987, Standard on Halon 1301 Fire Extinguishing 

@stems 
NFPA 12B- 1985, Standard on Halon 1211 Fire Extinguishing 

@stems 
NFPA 13-1987, Standard for the Installation of Sprinkler 

Systems 
NFPA 14-1986, Standard for the Installation of Standpipe and 

Hose Systems 
N F P A  15-1985, Standard for Water Spray Fixed Systems for 

Fire Protection 
N F P A  16-1986, Standard on Deluge Foam- Water Sprinkler 

and Foam-Water Spray Systems 
N F P A  17-1985, Standard for Dry Chemical Extinguishing 

Systems 
NFPA 20-1987, Standard for the Installation of Centrifugal 

Fire Pumps 
N F P A  22-1987, Standard for Water Tanks for Private Fire 

Protection 
NFPA 24-1987, Standard for the Installation of Private Fire 

Service Mains and Their Appurtenances 
NFPA 30-1987, Flammable and Combustible Liquids Code 
NFPA 31-1987, Standard for the Installation of Oil Burning 

Equipment 
NFPA 37-1984, Standard for the Installation and Use of Sta- 

tionary Combustion Engines and Gas Turbines 
NFPA 50A-1984, Standard for Gaseous Hydrogen Systems at 

Consumer Sites 
NFPA 51 B- 1984, Standard for Fire Prevention in Use of Cut- 

ting and Welding Processes 
N F P A  70-1987, National Electrical Code 
N F P A  71-1987, Standard for the Installation, Maintenance, 

and Use of Signaling Systems for Central Station Service 
NFPA 72A-1987, Standard for the Installation, Maintenance, 

and Use of Local Protective Signaling @stems for Guard's Tour, 
Fire Alarm, and Supervisory Service 

NFPA 72B-1986, Standard for the Installation, Maintenance, 
and Use of Auxiliary Protective Signaling @stems for Fire Alarm 
Service 

NFPA 72C-1986, Standard for the Installation, Maintenance, 
and Use of Remote Station Protective Signaling Systems 
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NFPA 72D- 1986, Standard for the Installation, Maintenance, 
and Use of Proprietary Protective Signaling Systems 

NFPA 72E-1987, Standard on Automatic Fire Detectors 
NFPA 78-1986, Lightning Protection Code 
NFPA 80-1986, Standard for Fire Doors and Windows 
NFPA 80A- 1987, Recommended Practice for Protection from 

Exterior Fire Exposures 
NFPA 85A- 1987, Standard for Prevention of Furnace Explo- 

sions in Fuel-Oil and Natural Gas-Fired Single Burner 
Boiler-Furnaces 

NFPA 85B- 1984, Standard for Prevention of Furnace Explo- 
sions in Natural Gas-Fired Multiple Burner Boiler-Furnaces 

NFPA 85D- 1984, Standard for Prevention of Furnace Explo- 
sions in Fuel-Oil Fired Multiple Burner Boiler-Furnaces 

NFPA 85E-1985, Standard for Prevention of Furnace Explo- 
sions in Pulverized Coal-Fired Multiple Burner Boiler-Furnaces 

NFPA 90A- 1985, Standard for the Installation of A ir Condi- 
tioning and Ventilating Systems 

NFPA 91-1983, Standard for the Installation of Blower and 
Exhaust Systems for Dust, Stock, and Vapor Removal or Conveying 

NFPA 101-1988, Life Safety Code 
NFPA 204M-1985, Guide for Smoke and Heal Venting 
NFPA 214-1988, Standard on Water-Cooling Towers 
NFPA 220-1985, Standard on Types of Building Construction 
NFPA 241-1986, Standard for Safeguarding Construction, 

Alteration and Demolition Operations 
NFPA 251-1985, Standard Metho&" of Fire Tests of Building 

Construction and Materials 
NFPA 252-1984, Standard Methods of Fire Tests of Door 

Assemblies 
NFPA 255-1984, Standard Method of Test of Surface Burn- 

ing Characteristics of Building Materials 
NFPA 256-1987, Standard Methods of Fire Tests of Roof 

Coverings 
NFPA 600-1986, Recommendations for Organization, Train- 

ing, and Equipment of Private Fire Brigades 
NFPA 1963-1985, Standard for Screw Threads and Gaskets 

for Fire Hose Connections 
N FPA 1981 - 1987, Standard on Open-Circuit Self- Contained 

Breathing Apparatus for Fire Fighters 

Appendix A 

This Appendtx is not a part of the requirements of this NFPA document, but 
it included for information purposes only. 

A-2-4 Fire Hazard Analysis. A thorough analysis of the 
fire potential is necessary to incorporate adequate fire pro- 
tection into the facility design. Integrated design of systems 
is necessary to ensure the safety of the plant and the 
operators from the hazards of fire and to protect property 
and continuity of production. 

The following steps are recommended as part of the 
analysis procedure. 

(1) Prepare a general description of the physical 
characteristics of the power facilities and plant location 
which will outline the "fire prevention" and "fire protec- 
t ion" systems to be provided. Define the fire hazards that 
can exist and state the loss limiting criteria to be used in 
the design of the plant. 

(2) List the codes and standards that will be used for 
the design of the fire protection systems. Include the 
published standards of the National Fire Protection 
Association. Select the specific sections and paragraphs, 
not general items. 

(3) Define and describe the potential fire characteristics 
for all individual plant areas which have combustible 
materials, such as: maximum fire loading, hazards of flame 
spread, smoke generation, toxic contaminants, and fuel 
contributed. Consider the use and effect of noncombusti- 
ble and heat-resistant materials. 

(4) List the fire protection system requirements and the 
criteria to be used in the basic design for such items as water 
supply, water distribution systems, and fire pump safety. 

(5) Describe the performance requirements for the 
detection systems, alarm systems, automatic suppression 
systems, manual systems, chemical systems, and gas 
systems for fire detection, confinement, control, and 
extinguishing. 

(6) Develop the design considerations for suppression 
systems and for smoke, heat, and flame control, combusti- 
ble and explosive gas control, toxic and contaminate con- 
trol. Select the operating functions of the ventilating and 
exhaust systems during the period of fire extinguishing and 
control. List the performance requirements for fire and 
trouble annunciator warning system and the auditing and 
reporting systems. 

(7) Consider the qualifications required for the person- 
nel performing the inspection checks and the frequency of 
testing to maintain a reliable alarm detection system. 

(8) The features of building and facility arrangements 
and the structural design features generally define the 
methods for fire prevention, fire extinguishing, fire con- 
trol, and control of hazards created by fire. Fire barriers, 
egress, fire walls, and the isolation and containment 
features that should be provided for flame, heat, hot gases, 
smoke, and other contaminants should be carefully 
planned. Outline the drawings and list of equipment and 
devices which are needed to define the principal and aux- 
iliary fire protection systems. 

(9) Prepare a list of the dangerous and hazardous com- 
bustibles and the maximum amounts estimated to be pres- 
ent in the facility. Evaluate where these will be located in 
the facility. 

(10) Review the types of fires, based on the quantities 
of combustible materials, their estimated severity, inten- 
sity, duration, and the hazards created. Indicate for each 
of the types reviewed the total time involved, and the time 
for each step from the first alert of the fire hazard until 
safe control and extinguishment is accomplished. Describe 
in detail the plant systems, functions, and controls that will 
be provided and maintained during the fire emergency. 

(11) Define the essential electric circuit integrity needed 
during fire. Evaluate the electrical and cable fire protec- 
tion, the fire confinement control, and extinguishing 
systems that will be required to maintain their integrity. 
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(12) Carefully review and describe the control and 
operating room areas and the protection and extinguishing 
systems provided thereto. Do not overlook the extra 
facilities provided for maintenance and operating person- 
nel, such as kitchens, maintenance storage, and supply 
cabinets. 

(13) Consider the fire hazards and potentials during con- 
struction of multiple units and the additional fire preven- 
tion and control provisions that will be required during the 
construction period where one unit is in operation. This 
may require additional professional fire department type 
of coverage. 

(14) Analyze what is available in the form of"back-up"  
or "public" fire protection to be considered for the installa- 
tion. Review the "back-up" fire department, equipment, 
manpower, special skills, and training required. 

(15) List and describe the installation, testing, and in- 
spection required during construction of the fire protec- 
tion systems which demonstrate the integrity of the systems 
as installed. Evaluate the operational checks, inspection, 
and servicing required to maintain this integrity. 

(16) Evaluate the program for training, updating, and 
maintaining competence of the station fire fighting and 
operating crew. Provisions should be required to maintain 
and upgrade the fire fighting equipment and apparatus 
during plant operation. 

(17) Review the qualification requirements for the fire 
protection engineer or consultant who will assist in the 
design and selection of equipment. This person will also 
inspect and test the completed physical aspects of the system 
and develop the complete fire protection program for the 
operating plant. 

A-7-3.1.1 The varying radiation dose rates found in dif- 
ferent parts of a nuclear power plant and caused by air- 
borne radioactive substances, radiation from plant systems, 
and radiation from contaminated surfaces are the reason 
for the subdivision of the plant premises into what are 
sometimes called controlled and uncontrolled areas in order 
to limit the exposure of the employees when working in 
different parts of the plant. This classification applies to 
normal operating conditions. The dose rates may change 
substantially in the event of a serious accident. The divi- 
sion of the premises into controlled and uncontrolled areas 
also affects the dividing into fire protection areas, the design 
of ventilation systems, and requirements concerning sur- 
face treatment of ceilings, walls, floors, etc. (International 
Guidelines for Fire Protection for Nuclear Power Plants), 

The presence of gaseous or airborne radioactive 
substances imposes certain requirements on the pressure 
differentials and direction of the pressure gradient between 
adjoining rooms and within the ventilation systems of the 
plant. The radioactive substances must be kept under con- 
trol by always maintaining the flow of air from the less 
towards the more contaminated rooms and regions. The 
usual way of smoke detection may therefore not always be 
applicable. 

Depending on the type of reactor, the space, compart- 
ments, and adjoining rooms where the components of the 
primary reactor coolant circuit are installed may be used 
for emergency pressure relief in case of a rupture in the 
primary coolant circuit. Parts of the entire volume of the 
reactor building, or the containment, may be used in order 

to attain an acceptable equalized relief pressure. The re- 
quired interconnections of the different compartments of 
the reactor building contradict the normal fire protection 
practice of subdividing large spaces into smaller isolated 
compartments for confinement of the damage by smoke 
and heat (International Guidelines for Fire Protection for 
Nuclear Power Plants). 

A-10.1.5 On wet-pipe sprinkler systems, alarm check 
valves are preferred. 

A-10.1.6 Electric valve supervision is preferred. This 
method of valve supervision indicates to the operator the 
status of fire protection control valves at any given instant. 
Locks or seals do not assure that valves are open or closed. 

A-17-2 In most fire and fire related incidents the primary 
duty of plant personnel should be to retain the integrity 
of systems designed for safe operation and shut down of 
nuclear facilities and containment of radioactive release. 
Provisions should be made that personnel can carry out 
this function in as safe a manner as possible with adequate 
means of egress and access to all areas of the plant. 

Normal operation may involve relatively few personnel; 
however, certain activities, such as maintenance, testing, 
and start-up may involve a great number of occupants not 
necessarily familiar with plant layout and means of egress 
in emergency situations. Nuclear power plant design util- 
izes methods such as air locks and pressure differentials 
to segregate plant areas. These methods require full evalua- 
tion to assure the availability of means of egress and ac- 
cess in emergency situations. 

In evaluating the exits for a completed facility, the 
number of personnel and occupancy hazard during main- 
tenance, refueling, and testing should determine the exit 
requirements if greater potential for fire exists under these 
conditions. 

Appendix B Codes and Standards 

This Appendix is not a part of the requirements of this NFPA document, but 
is included for tnformation purposes only. 

General. There are a number of publications relating 
to fire protection features of nuclear reactors, particularly 
power reactors. In terms of content, these can be grouped 
into two classes: those dealing with the property protec- 
tion features of the plant as a whole, and those concerned 
with fire protection features affecting public safety or the 
protection of systems essential to nuclear safety of the 
reactor. 

Regulatory Guides. Although none of these publica- 
tions is mandatory, the Nuclear Regulatory Commission 
must be satisfied that effective fire protection is provided 
before an operating license is issued. This may be done 
by strict adherence to the guide or by proving that alter- 
nates will accomplish the job. However, the NRC guides 
are concerned with nuclear safety and protection of the 
public, with little direct application to the safety of 
employees and/or construction workers, to property pro- 
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tection of the plant as a whole, or to the continuity of power 
production. The purpose of a regulatory guide is, in its 
own words, to "make  available specific parts of the Com- 
mission regulations, to delineate techniques used by the 
staff in evaluating specific problems or postulated accidents, 
or to provide guidance to applicants. Regulatory guides 
are not substitutes for regulations, and compliance with 
them is not required. Methods and solutions different from 
those set out in the guides will be acceptable if they pro- 
vide a basis for the findings requisite to the issuance or con- 
tinuance of a permit or license by the Commission."  

Applicable Guides. Guides relating to the fire pro- 
tection of nuclear reactors are described below. 

Regulatory Guide 1.120--Fire Protection Guidelines for Nuclear 
Power Plants. This was issued by the NRC for comment, 
but has not been finalized. It contains most of the provi- 
sions described in the Standard Review Plan. 

Standard Review Plan 9.5.1--Fire Protection System. 
NUREG 800 is the basic NRC document delineating their 
review procedures for nuclear power plant applications. 
Section 9.5.1 covers fire protection. While intended for the 
regulatory staff of NRC as guidance for review procedures, 
it serves as a useful planning guide to applicants. The cur- 
rent edition is the July 1981 revision. 

Branch Technical Position APCSB 9. 5-1. Guidelines for Fire 
Protection for Nuclear Power Plants. These guidelines are 
prepared by the branches having standards-making respon- 
sibilities for the subject in question, in this case the Aux- 
iliary Power and Control Code of Federal Regulations 10 CFF Part 
50, Appendix R- -F i re  Protection Program for Nuclear 
Power Facilities operating prior to January  1, 1979. These 
are the basic, mandatory requirements of the NRC appli- 
cable to the defined facilities. The general requirement for 
the fire protection and prevention programs are contained 
herein, as well as specific requirements for fire brigades, 
water supplies, safe shutdown capability protection, fire 
barrier seals, and other subjects. The Federal Register, Vol. 
45, No. 105, of May 29, 1980, printed the Appendix, to- 
gether with an analysis of the requirements and an excellent 
background discussion of the various NRC requirements 
and guides. 

International Atomic Energy Authority (IAEA) Safety Guide on 
Fire Protection in Nuclear Power Plants. This document is cur- 
rently being drafted to "provide specific guidance for the 
designer and the operating staff in complying with re- 
quirements for protection of systems important to nuclear 
safety." IAFA guides art: useful references but are not 
mandatory in the US. 

American Nuclear Insurers-Mutual Atomic Energy Reinsurance 
Pool and Nuclear Mutual Limited Standards. Each of these in- 

surance pools issues standards covering the fire protection 
of the entire nuclear power plant. Substantial compliance 
is required for all plants insured within the pools. The scope 
of these requirements is broader than the above documents 
but life safety aspects for employees and construction 
workers are not a specific concern. 

International Guidelines for the Fire Protection of Nuclear Power 
Plants. This is a comprehensive document published on 
behalf of the national nuclear risks insurance pools and 
associations. This is the broadest-scope document in print, 
covering protection features for the entire plant. Again, 
this is primarily property protection oriented, but is basic- 
ally compatible with the US insurance pools requirements 
and is a consensus document of the insurance pools 
involved. 

Appendix C Referenced Publications 

C-1 The following documents or portions thereof are 
referenced within this standard for informational purposes 
only and thus are not considered part of the requirements 
of this document. The edition indicated for each reference 
is the current edition as of the date of the NFPA issuance 
of this document. 

C-I.1 Other Publications. 
ANSI B31.1 (1986), Power Piping 
ANSI B31.7 (1969), Nuclear Power Piping (Addenda 

B31.7a-1972, B31.7b-1971, B31.7c-1971) 
American National Standards Institute, 1430 Broadway, 

New York, NY 10018. 

ASTM E136-1982, Test for Behavior of Materials in a Ver- 
tical Tube Furnace at 750 ° C 

American Society for Testing and Materials, 1916 Race 
Street, Philadelphia, PA 19103. 

IEEE 383-1974 (R-1980) Standard for Type Test of 
Class IE Electric Cables, Field Splices and Connections for 
Nuclear Power Generating Stations 

Institute of Electrical and Electronics Engineers, 345 
East 47th Street, New York, NY 10017. 

UL 586-1977, Test Performance of High Efficiency, Par- 
ticulate, Air-Filter Units 

Underwriters Laboratories, Inc. 333 Pfingsten Road, 
Northbrook, IL  60062. 

1988 Edition 


