NRC INSPECTION MANUAL | MSB

I NSPECTI ON PROCEDURE 88055

FI RE PROTECTI ON
PROGRAM APPLI CABI LI TY: 2600

88055-01 | NSPECTI ON OBJECTI VES

01.01 To determ ne whether the |icensee has an adequate Fire
Protection Programand has t he necessary organi zati on and control s
in place to inplenent the program

01.02 To determ ne whet her the |l icensee's facility, processes,
and fire protection equi pment are suitably desi gned and adequately
mai nt ai ned.

01.03 To determ ne whet her the | i censee has i n pl ace an adequat e
Pre-Fire Pl an and mai nt ai ns personnel and equi pment inreadinessto
i npl ement the plan.

88055-02 | NSPECTI ON REQUI REMENTS

02.01 Reviewthe licensee's Fire Protection Programdocunent (s)
and verify that it provides for adequate managenent support,
adm ni strative controls, and specific tasks and tine tables for
periodi c audits, equi pment mai nt enance, and fire brigade training.

02.02 Exam ne docunentati on evidencing i npl enentati on of the
adm ni strative controls and determ ne their adequacy.

02. 03 Det ermi ne whet her the design and construction of the
bui | di ngs, and especially any new nodifications thereof, are
firesafe.

02. 04 Det er mi ne whet her t he manuf acturi ng processes, equi pnent,
and materi al storage areas are firesafe and are being operated in
a firesafe manner.

02. 05 Determ ne whether theinstalledfire protection systens,
including fire detection, alarm and suppressi on systens, and t he
portabl e extingui shers are adequate. Exam ne docunentati on and a
sanpl i ng of equi pment to detern ne whet her they are mai ntained in
proper condition for use.
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02. 06 Exam ne the current facility fire hazard analysis (if
required by |icense condition) and i nspection reports of the fire
i nsurers and det er mi ne whet her appropri ate acti ons have been t aken
to correct any deficiency identified by the docunents.

88055 -2- Issue Date: 01/14/91



02. 07 Exam ne the Pre-Fire Pl an for conpl et eness and i nspect t he
enmer gency equi pment for readiness.

02. 08 Exam ne the fire brigade traini ng programfor adequacy and
revi ew docunentation to determne its proper inplenentation.

02. 09 Cbserve afire energency drill, if oneis heldduringthe
i nspection, and determne if it reflects readi ness for an act ual
enmer gency.

02. 10 Interview, if possible, afirechief of the offsitefire
department on which the |i censee woul d nost depend for assi stance.
Determine if the fire departnent personnel have reasonable
famliaritywiththefacility and the constraints of fightingafire
withinit.

88055-03 | NSPECTI ON GUI DANCE

Ceneral Guidance. The inspection should be directed at assessing
the sufficiency of the licensee's effort in three areas:

a. Docunentation. The licensee should have in operationaFire
Protection Programw th adequate organi zati on, nmanagenent
support, and responsibilities assigned for day-to-day
i npl ement ati on of the program as well as for responding to
afire emergency. The i nspector shoul d exam ne t he program
as docunented i n one or nore docunents. |Information regarding
adm ni stration of the programand details of the various tasks
of periodic audits, equi pment mai nt enance, and fire brigade

training are not al ways described in a single docunent. 1In
such a case, the i nspector shoul d assess the el ements of the
program from docunentation of the performed tasks. The

| i censee shoul d, however, be encouraged to have a descri ption
of the Fire Protection Programin one docunent.

Typically, the licensee woul d have an Emergency Pl an, which
woul d i ncorporate his plan for respondingto afire energency.
This is acceptableas aPre-FirePlanif it contains informa-
tionthat isrequiredby thefirefighting personnel respond-
ing to an enmergency. Such information includes facility
details, usually acconpani ed by drawi ngs, of the fire water
system the areas where use of water isrestricted, the areas
of concentrated fire |load, and storage of flammble or
conmbusti bl e I'i qui ds and hazardous chenicals. Such details are
usually not found in general Enmergency Pl ans.

b. Inplenentation. Adequate inplenentation of the programcan
be j udged by exam ni ng the docunent ati on of tasks perforned
and by physical exam nation of the facility and equi pment,
including the fire protection equipnment. The i nspector shoul d
revi ew docunents show ng, for exanple, that biennial fire
hazard anal yses, routine fire safety audits, and nai nt enance
of fire protection equipnment have been perfornmed; that
deficiencies identified as a result of audits have been
foll owed up and corrected; that nmaintenance work invol ving
fire hazards, such as wel ding, is admnistratively controll ed;
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and that the fire brigade training programhas been i npl e-
ment ed. Docunent exam nati on shoul d be suppl enent ed by pl ant
tours during which theinspector shoul d observe the condition
of thefire protection equi pnment, check mai nt enance t ags where
appl i cabl e, and observe, where possi bl e, tests of signalling
systens and process saf ety devi ces desi gned for preventi on of
fire.

If afire emergency drill is schedul ed, the i nspector should
judge the readiness of the facility to respond to such
enmergenci es. |Inspections may be schedul ed to i nclude such
drills.

Assessnment of the Equi pnent and Facilities. 10 CFR70.23 and
10 CFR 40.32 require that the licensee's equipnment and
facilities should be adequate to protect health and m nim ze
danger tolife or property. The inspector shoul d exam ne t he
facility, including buildings, yards, and st orage areas; and
t he equi pnent, including process equi pnent, bul k-storage
vessel s, and fire protecti on equi pnent, for conpliance from
t he poi nt of viewof danger fromfire. The basic principles
of firesafe industrial building construction are (1) use of
nonconbusti bl e and |i m ted conbusti bl e buil ding materi al s and
(2) separation of processes involving fire hazards fromone
anot her and from non-process areas by enclosing each in a
conpartnent. The principal fire hazards in a fuel cycle
facility are related to storage, transfer, and use of
f1 anmabl e and conbusti bl e i qui ds, such as propane, anhydrous
ammoni a, and hydrocarbon sol vents; flanmabl e gases, such as
nat ural gas and hydrogen; and cheni cals, such as nitric acid
and fluorine, which may conmbine with organic materials to
cause fire. Additionally, machining operations of netals,
such as uraniumand zirconium present fire hazards, since
these netal s are known to i gnite spontaneously wheninfinely
di vided form The inspector should therefore | ook for
effective conpartnentati on of such operations in the design
of the buildings. Process vessels, pipes, and punps shoul d
be exam ned for the potential for spills. Furnaces shoul d be
exam ned for the potential for |oss of flane and consequent
rel ease of unburned fl amrabl e gases. There shoul d be adequat e
provision for mtigating such situations with suitable
equi pnment, such as shutting off supply of the flammble
substance or for its containment inthe case of aliquidspill
in the i medi ate area.

The i nspector islikely tofindvarious conbinations of fire
det ecti on and suppressi on nethods in fuel cycle facilities.
Fire detection ranges fromvisual to automati c detection by
sensors. Suppression systens may or nay not be autonmatically
actuated. The inspector, therefore, has to make a judgnment
as to whet her, given the contents of an area and the conse-
guence of afirein acredible scenario, the fire protection
equi pment i s adequate. As arule, all facility areas having
noderate to high fire hazard classification (see National Fire
Protection Associ ati on Code, NFPA 10), that are not conti nu-
ously manned, shoul d be under surveillance by an automatic
fire detection and alarm system As a rule, all facility
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03. 01

areas having noderate to high fire hazard classification
shoul d ei t her be covered by an appropri ate automati c suppres-
sion systemor be reachable by a hose stream Water is not
appropri ate as a suppressi on agent i n noderati on-controll ed
areas, but such areas should have the absolute m ninmm
guantities of conbustibles controlled by strict adm nistrative
procedures. Regardl ess of any fi xed fire suppressi on system
all facility areas shoul d be provided with suitabletypes of
portable fire extinguishers.

Speci fic Gui dance

| nspection Requi rement 02.01. The Fire Protection Program
shoul d be descri bed i n a docunent avail abl e for i nspecti on and
shoul d, as a m ninmum consist of the follow ng el enents:

1. ldentification of the managenent person whois giventhe
authority and staff assistance to i npl enent t he program
This person does not need to be a fire protection
speci al i st.

2. ldentification of a supervisory person responsible for
day-to-day i npl ementation of the program This person
shoul d neet appropriate qualification standards and have
practical experience in fire protection.

3. Conposition, functions, and responsibilities of a Fire
Saf ety Review Committee.

4. Performance of an annual fire hazard anal ysis.

5. A system of planning and followup for correction of
deficiencies identified by the fire hazard anal ysis,
periodic audit, or inspection report.

6. Fire protection equipnent nmaintenance and testing
program

7. System of controlling welding and other hot working.
Typically, permts are issued and a fire watch is
mai nt ai ned during such work.

8. Fire brigade training. Details, such as training
subj ects, frequency of instructional neetings anddrills,
tests adm nistered, and files on individual brigade
menbers indicating course conpletion should be nain-
t ai ned.

| nspection Requirenent 02.02. As a mininmum the foll ow ng
docunent s shoul d be revi ewed, and it shoul d be det erm ned, on
t he basi s of the revi ew, whet her t he programi s bei ng properly
i npl enent ed:

1. Thetwo |latest fireinsurers' audit reports: detern ne
action taken on reported deficiencies.
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2. Fire Safety ReviewComm ttee neeting m nutes: determ ne
frequency of neetings, deficienciesreported, and action
t aken thereon.

3. Fire protection equi pment nai nt enance records: determ ne
whet her the frequency of inspection and maintenance
conforms with industry codes.

4. Welding and other hot working permts.

5. Fire brigade training schedul es and i ndi vi dual training
records: note the instructional subjects, instruction
provi ders, frequency of refresher training, and critiques
of drills.

6. Pre-Fire Plan: this is discussed below, under the
speci fi c gui dance on | nspecti on Requi renent 02. 07, p. 12.

| nspecti on Requi renment 02.03

1. Bui | di ng Construction

(a) The process buil dings should be desi gned and con-
structed to qualify as Type | construction, as
classified by NFPA 220, Types of Buil di ng Construc-
tion. This requires that the structural nenbers of
the buildings, including walls, colums, beans,
floors, and roofs, are constructed of approved
nonconbusti bl e or Iimted conbusti ble materials and
have specified mi nimumfire resi stance ratings. |If
non- process areas are housed i nthe sane or adj oi ni ng
bui | di ngs, the entire building conpl ex shoul d be of
Type | construction.

(b) Toconfinefiretoits areaof originandprevent its
spread, areas containing processes or materials
involving fire hazards should be separated by
structural barriersintofireareas. Inparticular,
sol vent extraction process areas, boiler roons,
i nci nerators, warehouses, control roons, switchgear
rooms, conputer roons, mai ntenance shops, fire punp
areas, and office areas should be separate fire
areas. Structural barriers, includingwalls, floors,
ceilings, and roofs, that bound fire areas, should
have a m ni mum of 1-hour fire resistance rating.

(c) Openings in the barriers conprising boundaries of
fire areas shoul d have doors or fire stops install ed.
Such devices should have at |east the sanme fire
resistancerating as the barriers they areinstalled
in.

(d) When a process building is near installations, such
as flamnmable liquid or gas storages, the risk of
exposure fires (originating in such installations)
to the process building should be evaluated and
appropriate protective neasures taken. NFPA 80A,
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Protection of Buil dings fromExterior Fire Exposures,
provi des gui dance on such exposure protection. NFPA
30, Fl anmabl e and Conbusti bl e Li qui ds Code, provi des
m ni mum separati on di stances fromtank storages.

(e) The buil di ng desi gn shoul d provi de for saf e neans of
egress for personnel in the event of a fire ener-
gency. Egress routes should be clearly marked. NFPA
101, Life Safety Code, provides gui dance on egress
desi gn and t he requi renments for protection of egress
rout es.

(f) Provision should be nmde for protection of the
facility fromlightni ng damage. The install ation of
such protection should conply with NFPA 78, Li ghtning
Prot ecti on Code.

(g) Al electrical wiring and installations should be
made, used, and maintained in accordance with NFPA
70, National Electrical Code, and other standards
that apply to special situations, such as NFPA 70B,
El ectrical Equi prent Mai nt enance, NFPA 70E, El ectri -
cal Safety Requirenents for Enpl oyee Wr kpl aces, NFPA
79, Industrial Machinery, and NFPA 75, Electronic
Conmput er/ Dat a Processi ng Equi pment .

2. Ventilation System

(a) The ventil ation systemshoul d be designedtoisol ate
af fected areas during fire accidents and to provide
channels for exhausting fire products, through
filters if necessary, to outside the plant. NFPA
90A, Air Conditioning and Ventil ating Systens, may
be consulted on ventil ati on design for fire protec-
tion.

(b) Where aventilationsystemisrequiredto prevent the
rel ease of radi oactive material to the atnosphere,
all materials of constructionandall filters for the
system should be fire resistant. High efficiency
particul ate air (HEPA) filters should conformwi th
Underwriters' Laboratories Standard UL-586, also
desi gnated ANSI B 132.1, High Efficiency Air Filtra-
tion Units.

(c) If aheat renoval systemsuch as a wat er spray system
isrequired for the final filter plenum it should
operate automatically (with manual override) upon
abnormal rise of the effluent tenperature.

(d) Heating furnaces should be installed in accordance
wi th NFPA 54 (ANSI Z223), National Fuel Gas Code, if
gas-fired, or NFPA 31, O Burning Equipment, if

oil-fired. The installation of electrical duct
heat er s shoul d conply wi t h NFPA 70 Nati onal El ectri -
cal Code.
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| nspecti on Requirenent 02.04

1.

2.

Pr ocesses | nvol vi ng FIl anmabl e and Conbusti bl e Li qui ds and

Gases

(a)

(b)

(c)

(d)

(e)

Processes involving solvents or other chem cal
substances that may be classified as flammble
| i qui ds or as conmbustibleliquids, Class ||, accord-
ing to NFPA 321, Basic Classification of Flanmabl e
and Conbusti bl e Li qui ds, shoul d be i sol at ed fromeach
other and from the remainder of the facility by
| ocating them either in separate buildings or in
spaces enclosed by barriers having a mnimumfire
resi stance rating of 1 hour.

Al'l electric notors, switchgears, |ighting, and ot her
el ectrical installationsinthese areas shoul d be of
t he expl osi on- proof type and installedinaccordance
with NFPA 70, National Electrical Code.

No open flanme should be permtted in these areas,
except for construction or mai ntenance work with t he
process shut down.

The areas should be provided with automatic fire
detection and automatic expl osion
preventi on/ suppressi on systens. NFPA 69, Expl osion
Preventi on Systens, provides guidance on design,
sel ection, and installation of such systens.

Wher e a process i nvol ving a fl anmabl e or conbusti bl e
liquidor gasisinthe sanefire areaas anignition
source, such as an open fl ame, one or nore anal yzers
should be installed strategically to nonitor the
f1 anmabl e or conbusti bl e vapor or gas concentration

in the air. The anal yzers should activate both
visible and audible alarnms whenever the vapor
concentration exceeds aset limt -- for exanple, 10
per cent of t he | ower f1 ammabl e limt.

Si mul t aneously, ignition sources and fl ammabl e gas
supplies in the area should be turned off
automatically.

Machi ni ng Operations of Conbustible Metals

(a)

Metal s such as uranium and zirconium and their
al | oys, are known t o be conbusti bl e, especi al | y when
inafinely divided form Machining operations in
the facility should, therefore, be eval uated for the
potential for conmbustible dust cloud formation and
conbusti ble scrap and swarf accunulation from
oper ati ons, such as sawi ng, grindi ng, machi ni ng, and
abrasive cutting. Fire protection neasures for these
nmetals are simlar. NFPA 482, Production,
Processing, Handling and Storage of Zirconium
provi des gui dance.
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(b) No open fl anes shoul d be permttedinthe areas where
machi ni ng operations of conmbustible netals are
performed. I f mai ntenance operations, such as
wel ding, are to be performed in the vicinity,
machi ni ng operations should be halted, and netal
scraps should be renoved.

(c) Machini ng operations on conmbusti bl e netal s shoul d be
performedin enclosures with a dust-coll ection system
in operation. The collected dust should be ducted
to a dust collector and also a HEPA filter, if
required, for renoval of radioactive particles. The
col | ection hood and duct |l eadingtothe filter should
be designed to m ninm ze deposition of the fines and
to facilitate cl eaning.

(d) Scrap and swarf gener at ed by nmachi ni ng oper ati ons and
accumul ated i n t he i mredi at e ar ea shoul d be swept as
frequently as necessary and col | ect ed under water in
covered netal containers. Such collections should
be removed daily fromthe process areas. Dust and
sl udge collected in the dust separators and ducts
shoul d be renmpbved as often as necessary.

(e) Extinguishing agents suitable for the particular
metal fire, as well as suitable scoops or
applicators, should be readily available to the
operator perform ng the machining.

3. | nci nerators

(a) Incinerators shoul d be separated fromthe remai nder
of the facility by fire barriers having a m ni mum
1-hour fire resistance rating.

(b) Wheretheincinerator isrequiredto burnradioactive
contam nated waste, its exhaust shoul d be ducted to
a filtration system before release to the
envi ronnent. The exhaust nmay al so be ducted to the
facility off-gas system Such ducts should be
designed to mnimze deposition of particulate
effluent and to facilitate cl eaning.

(c) Depending on the tenperature of the exhaust, a
cooling water spray or passage through a liquid
precipitation separator may be required for both
cool ing and dust separation.

4. Boil ers and Boil er Furnaces

(a) Boilers for the supply of steamfor process operation
and boiler furnaces should be separated from the
remai nder of the facility by fire barriers having a
m ni mum 1- hour fire resistance rating.

(b) The construction and operation of the boiler furnaces
shoul d conply with t he rel evant standards i nt he NFPA

Issue Date: 01/14/91 -9- 88055



88055

(c)

85 series, dependi ng on the type of furnace and t he
fuel used.

The fuel storage tanks shoul d be separated fromthe
furnace area by fire barriers having a m ni nrum1-hour
fire resistance rating. The fuel |lines should be
laid out to minimze possibility of damage.

St ati onary Conbusti on Engi nes

(a)

(b)

(c)

(d)

St ationary conmbustion engines, if locatedin part of
a structure housing fuel processes, should be in
encl osures having a fire resistance rating of at
| east 1 hour.

Fuel storage tanks, except for day tanks, shoul d be
| ocated outside the room and be constructed in
accordance wi th NFPA 30, Fl ammabl e and Conbusti bl e
Li qui ds Code. Unencl osed day tanks should be
construct ed and have capacities |imted accordingto
NFPA 37, Stationary Conmbustion Engines and Gas
Tur bi nes.

The engi ne exhaust system should be designed to
prevent ignition of any combustible material by
contact with hot nmetal surfaces or by | eaki ng exhaust
gases or sparKks.

The stationary combustion engine room should be
ventilated effectively to m nim ze accunul ati on of
conbusti bl e vapor and possi bility of expl osion. NFPA
37 provides gui dance.

St or age and Handl i ng of FI anmabl e and Conbusti bl e Li qui ds

(a)

(b)

(c)

(d)

and Gases

The construction, installation, operation, and
mai nt enance of conbustible |iquid storage and the
rel at ed | oadi ng and di spensi ng systens shoul d conpl y
wi t h NFPA 30, Fl ammabl e and Conbusti bl e Li qui ds Code.

| ndoor storage of fl ammabl e and conbusti bl e | i qui ds
may be permitted inlimted quantities in approved
cl osed containers for the purpose of day-use (such
as for diesel engi ne operation) and mai nt enance wor K.
Appropriate portable fire extinguishers should be
avai l abl e.

St eel supports of above-ground storage tanks shoul d
be protected fromexposure fires, whenever dictated
by proximty of other flanmmable or conbustible
st orage tanks, | ocated in a conmmon di ked area, or by
proximty of a tank-truck | oadi ng/unl oadi ng area.

The construction, installation, operation, and

mai nt enance of bul k gas (including |iquified gas)
storage and the related |oading and dispensing
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7. Hot

systens shoul d conply wi th good i ndustry practice and
the rel evant NFPA Standards, as applicable, e.g.,
NFPA 50, Bul k Oxygen Systens at Consuner Sites, NFPA
50B, Liquified Hydrogen Systens at Consuner Sites,
and NFPA 54, National Fuel Gas Code.

Cells

(a)

(b)

(c)

(d)

(e)

()

The construction materials for hot cells shoul d be
nonconbusti bl e. The internal surface coatings shoul d
be nonconbustible or limted combusti bl e.

The liquid-filled w ndows should contain a
nonconbusti bl e nmedi um Hydraulic fluids in the
mast er-slave mani pulators should be of the
nonf |l anmabl e type.

Where process materials and equi pnent present fire
hazard, the quantities of conbustible materials and
t he sources of ignition should be mai ntained at the
absolute mnimum |f flammabl e gases or vapors may
be present in explosive proportions, an inert
at nospher e shoul d be provi ded when operati ng t he hot
cell.

Wher e conmbusti ble materials are used in a hot cell,
exti ngui shing agents, conpatiblewiththe material s
handl ed, and their delivery systems should be
provided within the hot cell. Nuclear criticality
concerns should be considered in selecting
exti ngui shing nedi a.

Filters for the exhaust air froma hot cell shoul d
be of noncombusti bl e construction

Further guidance for hot cell fire protection is
provi ded i n NFPA 801, Facilities Handl i ng Radi oacti ve
Mat eri al s.

8. d ove Boxes

(a)

(b)

(¢c)

Issue Date: 01/14/91

The construction materials for gl ove boxes may be of
thelimted conbustibletypeif only nonconbusti bl e
process materials are used withinthem O herw se,
t he gl ove box, except for the gloves, should be of
nonconbusti bl e constructi on.

| f combusti ble materials are used, or if thereis the
possibility of an explosive m xture form ng within
t he gl ove box, the rel evant gui dance provi ded for hot
cells should al so apply.

| f a nunmber of gl ove boxes are operated in series,

fire danpers should be provided at intervals to
i npede propagation of fire.
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9. Laboratories. The fire protection nmethods of
| aborat ori es handl i ng radi oactive nmaterials are sim|ar
to those of chem cal | aboratories. Guidanceis provided
in NFPA 45, Laboratories Using Chem cals.

| nspecti on Requi renment 02.05

1. Fire Detection and Al arm Systens

(a)

(b)

(c)

(d)

(e)

Automatic fire detectors of appropriate types shoul d
be installed in all areas having substanti al
conbusti bles, that are infrequently visited or are
occupi ed only part of the 24-hour day.

Aut omat i ¢ conbusti bl e vapor and gas detectors shoul d
be installedin areas where thereis a potential for
| eakage of fl anmabl e or conbusti bl e I'i qui ds or gases.

Automatic fire detectors and conmbusti bl e vapor/gas
detectors shoul d actuat e audi bl e and vi si bl e al arns
inthe area of origin of the alarm as well as at a
central constantly supervised nonitoring station.
Such rmonitoring stations should constantly have
avai l abl e i nformation on the status and functi oni ng
of the fire and conbusti ble vapor/gas detection
systens and of the installed fire suppression
systens, including a zone indication of the origin
of an alarm These systens should conply with the
requi renments of NFPA 72D, Proprietary Protective
Signaling Systems, and NFPA 72E, Automatic Fire
Det ect ors.

Manual fire alarm actuators (pull-boxes) or
tel ephones should be available at strategic
| ocations, e.g., near area exits.

Actuation of any fire suppression system such as
flow through a sprinkler system should actuate
vi si bl e and audi bl e al arns.

Fire Suppressi on Equi pnent

(a)

(b)

Aut omati c wat er sprinkl er coverage is the preferred
met hod of fire suppression for nost areas having
significant fire hazard. The notabl e exceptions are
ar eas where noderati on control to prevent acci dent al
nuclear criticality is necessary and areas wth
concentrations of energized el ectrical equipnent,
i ncl udi ng conputer installations and control roons.
NFPA 13, Sprinkler Systens, provides guidance for
sel ection and design of sprinkler systens.

Pl ant areas having significant fire hazards, and
where water is unsuitable as a suppression agent,
shoul d be protected by other systens enploying fire
suppressi on agents such as inert gases, carbon
di oxi de, hal on (where al ready i nstall ed), and hi gh-
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or | ow expansi on foam as appropriate. Gui dance on
car bon di oxi de and hal on systens i s provi ded i n NFPA
12 and NFPA 12A, respectively. Gui dance on the
sel ecti on and desi gn of foamsystens i s provided in
NFPA 11 and NFPA 11A. Sel ection of gaseous
suppression systems should take into account
protecti on of personnel and possi bl e pressuri zation
of the encl osure protected.

(c) Coverage by standpi pe and hose systens should be
provided for the protection of all process and
non- process areas. The hose outl et | ocations should
be readily accessible. Guidance on standpi pe and
hose systens is provided in NFPA 14.

(d) Portable fire extinguishers, suitableincapacity and
in the type of suppression agent used, should be
avai | abl e t hroughout the facility, irrespective of
avai lability of any other fire suppression system
The nunmber and capacity of such extingui shers and
their deploynment should be guided by NFPA 10,
Portabl e Fire Extinguishers.

3. Fire Protecti on Water System

(a) Adequate supply of water for the installed fire
protection systens should be ensured. Additional
supply of fire fighting water that nay be needed by
an outside fire departnent shoul d be planned for in
consultation with them Conpati bl e connecti ons
shoul d be provi ded for outside fire departnent use.
The fire water-distribution systemshoul d be desi gned
and constructed for high reliability. NFPA 24,
Private Fire Servi ce Mai ns and Their Appurtenances,
shoul d be used for guidance.

(b) The fire punp installation should be adequate to
deliver water at full pressure at the farthest
hydrant, standpi pe, and hose station or sprinkler
system The installation should conply with the
requi rements of NFPA 20, Centrifugal Fire Punps.

(c) Provisions should be nade for alternate sources of
power for fire punps, so that failure of one source
will not disable the installation. A diesel
engi ne-driven punp is typically wused as an
alternative to an electrically driven one.

(d) The fire protectionwater-distributionsystemshoul d
be designed so that the failure of a single
conponent, e.g., a punp, valve, etc., does not
prevent the ability to deliver fire fighting water
to any part of the facility.

f. | nspecti on Requi renment 02.06
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1. A systematic fire hazard analysis should divide the
facility into "fire areas"” and evaluate the fire safety
of each area and of the facility as a whole. The
anal ysis for each fire area shoul d:

(a) account for all radioactive and conbustible
mat eri al s, i ncluding esti mates of their heat content;

(b) describe the processes performed and their potenti al
for fire or expl osion;

(c) account for the sources of heat and fl amne;

(d) list all fire detection and suppressi on equi pnent;
and

(e) consider credible fire scenarios and eval uate the
adequacy of the fire protection neasures.

2. Any significant nodificationof buildings, processes, or
inventories should necessitate a new fire hazard
anal ysi s.

3. Biennial fire hazard anal yses may or may not have been
required by license condition. In that case, the
i nspector should reviewaudit reports of thefacility's
Saf ety Review Comm ttee; these reports should include
fire safety audits. Fire insurance conpanies also
performannual audits. The i nspector shoul d deterni ne,
by i nspection of docunents and by physi cal i nspecti on of
thefacility, whether deficienciesreportedinthe audits
and in the fire hazard anal yses have been corrected.

| nspection Requirenent 02.07. APre-Fire Plan shoul d assi gn
i ndi vidual and alternate responsibilities for suppressing
incipient fires; calling for the site fire brigade and, if
necessary, offsite fire departnment assistance; personne

evacuati on; orderly shutdown of processes; and saf eguar di ng
and control of radi oactive material. The plan shouldclearly
i ndicate, preferably with the hel p of site plans and draw ngs,
the location of fire fighting equi pnment such as portable
extingui shers, automatic fire suppression systens, block
val ves, stand-pi pes, hydrants, and hoses. It shouldindicate
the areas of concentration of conbustibles, storages of
f I ammabl e or conbusti bl e | i qui ds, and areas where use of water
for fire suppression is restricted.

Fire emergency planning is sonetines enconpassed in the
gener al radi ol ogi cal emergency pl anning required by |icense
condition. However, a Pre-Fire Plan is different from a
Radi ol ogi cal Contingency Planinthat it requires informtion
needed by fire-fighting personnel respondi ng to an ener gency.
Often, the same teamof enployees is trained to respond to
both fire and radi ol ogi cal energenci es. This is acceptabl e,
since a fire enmergency may turn out to be a radiol ogical
energency, as well.
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h. | nspecti on Requirenment 02.08

1.

88055- 04

The organi zation, training, and equi pnent of the fire
bri gade shoul d be adequate to respond to any credible
fire emergency, with assistance from offsite fire
departments, where such assi stance is avail able. NFPA
600, Private Fire Bri gades, shoul d be used for gui dance.

Al menbers of the brigade should receive adequate
trai ning. NFPA 600 provi des gui dance on t he subj ects of
training and the frequency of refresher sessions and
drills. The inspector should | ook for docunentation of
t he meetings hel d, subjects taught, exam nati ons gi ven,
and nanes of the attendees and the instructors.
Docunent ati on shoul d al soincludetrainingfiles for each
fire brigade nmenbers.

The i nspector shoul d obtai n docunmentati on showi ng t hat
fire drills have been held at | east annually, that the
drills have been duly critiqued, and repeatedif serious
deficiencies were found. Joint drillswithoffsitefire
departnments should be held at | east biennially.

The offsite fire departnment nost likely to respond to
call s for assistance shoul d be reasonably fam liar with
the facility. Menbers of the departnment shoul d be gi ven
annual famliarization tours of the facility.

| NSPECTI ON RESOURCES

Approxi mately 28 hours of actual inspectiontinme will be required
to performthis procedure. The normal frequency of inspectionis

annual .

88055- 05
05. 01

NFPA 10,
NFPA 11,
NFPA 11A,
NFPA 12,
NFPA 12A,
NFPA 12B,
NFPA 13,
NFPA 14,
NFPA 15,

REFERENCES

Nati onal Fire Protection Associ ation (NFPA) Codes

"Portable Fire Extinguishers."

"Low Expansi on Foam and Conmbi ned Agent Systens."

"Medi um and Hi gh- Expansi on Foam Systens. "

"Car bon Di oxi de Extinguishing Systens."

"Hal on 1301 Fire Extinguishing Systens."
"Hal on 1211 Fire Extinguishing Systens."

"Sprinkler Systens.”
" St andpi pe and Hose Systens.”

"Wat er Spray Fi xed Systens for Fire Protection.”
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NFPA 16, "Del uge Foam Wat er Spri nkl er and Foam Wat er Spray Systens. "
NFPA 20, "Centrifugal Fire Punps.”

NFPA 24, "Private Fire Service Mains and Their Appurtenances.”
NFPA 30, "Fl ammabl e and Conbusti bl e Li qui ds Code."

NFPA 31, "O| Burning Equipnent.™

NFPA 37, "Stationary Conbustion Engines and Gas Turbines."
NFPA 45, "Laboratories Using Chem cals."”

NFPA 50, "Bul k Oxygen Systens at Consuner Sites."

NFPA 50B, "Liquified Hydrogen Systens at Consuner Sites."

NFPA 51B, "Fire Preventionin Use of Cutting and Wl di ng Processes. "

NFPA 54, "ANSI Z223.1-1984, National Fuel Gas Code."

NFPA 69, "Explosion Prevention Systens."

NFPA 70, "National Electrical Code."

NFPA 70B, "Electrical Equi pnent Maintenance.”

NFPA 70E, "El ectrical Safety Requirenents for Enpl oyee Wor kpl aces. "
NFPA 72D, "Proprietary Protective Signaling Systens."

NFPA 72E, "Automatic Fire Detectors.”

NFPA 75, "El ectronic Conputer/Data Processing Equi pnent.”
NFPA 77, "Static Electricity."

NFPA 78, "Lightning Protection Code.™

NFPA 79, "Industrial Machinery."

NFPA 80, "Fire Doors and W ndows."
NFPA 80A, "Protection of Buildings fromExterior Fire Exposures.™
NFPA 85D, "Fuel GO l-Fired Miultiple Burner Boiler-Furnaces."

NFPA 86C, "Industrial Furnaces Using a Special Processing
At nosphere. "

NFPA 90A, "Air Conditioning and Ventilating Systens."
NFPA 90B, "Warm Air Heating and Air Conditioning Systens."
NFPA 101, "Life Safety Code."
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NFPA 204M " Snoke and Heat Venting."
NFPA 220, "Types of Building Construction.”
NFPA 251, "Fire Tests of Building Construction and Materials."

NFPA 321, "Basic Classification of Flammble and Conmbusti bl e
Li quids. "

NFPA 482, "Production, Processing, Handling and Storage of
Zirconium"

NFPA 600, "Private Fire Brigades."”
NFPA 801, "Facilities Handling Radi oactive Materials."
NFPA 803, "Light Water-Cool ed Nucl ear Reactors.”

05. 02 U.S. Nucl ear Requl atory Comm ssion Docunents

U. S. Nucl ear Regul at ory Comm ssi on, "Standard Format and Content for
Emergency Plans for Fuel Cycle and Materials Facilities,” NUREG
0762, Rev. 1, Novenber 1987.

U.S. Nucl ear Regul atory Conm ssi on, Standard Review Plan 9.5. 1,
"@Quidelines for Fire Protection for Nucl ear Power Pl ants," NUREG
0800, Rev. 2, July 1981

U. S. Nucl ear Regul at ory Commi ssi on, " Standard Fornmat and Content for
Fire Protection Sections of License Applications for Fuel Cycle
Facilities,” Draft Regul atory CGuide No. DG 3006, Septenber 1990.

U.S. Nuclear Regulatory Conmm ssion, "Guidance on Managenent
Control s/ Quality Assurance, Requirenments for Operation, Chem cal
Safety, and Fire Protection for Fuel Cycle Facilities," Federal
Regi ster, Vol, 54, No. 53, March 1989.

05. 03 O her Docunent s

Ameri can National Standards Institute, N665-1985, "Facilities for
Fabricating Fuel for Light Water Reactors (LWR) - Fire Protection.”

Ameri can National Standards I nstitute/ Anrerican Soci ety of Heati ng,
Refrigeration, and Air Conditioning Engi neers, ANSI/ASHRAE 15,
"Saf ety Code for Mechanical Refrigeration.”

American Society for Testing and Materials, ASTM E-84, "Surface
Burni ng Characteristics of Building Materials," 1976.

Ameri can Soci ety for Testing and Materials, ASTME-119, "Fire Test
of Building Construction and Materials,"” 1976.

Factory Miutual System Approval Guide, "Equipnment, Materials,
Services for Conservation of Property.”

Nati onal Fire Protection Association, Fire Protection Handbook.
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Underwriters Laboratories Standard UL 555, "Standard for Fire
Danmpers and Ceiling Danpers.”

Underwriters Laboratories Standard UL 586, (ANSI B 132.1),
"High-Efficiency Air Filtration Units."

Underwriters Laboratories, Building Materials Directory.

END
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