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NOTICE
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addressed to the attention of the Committee responsible for the document.

For information on the procedures for requesting Technical Committees to issue Formal Interpretations,
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, National Fire
Protection Association, | Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

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 Committees
and shall not be considered to be, nor he 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 uction that is not in compliance with applicable laws. and
this document may not be construed as doing so.

Policy Adopted by NFPA Board of Directors on December 3, 1982

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity
of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with that sub-
ject 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 prod-
ucts of combustion in a fire environment. The Board has. therefore, asked all NFPA technical committees to
review the documents for which they are responsible to be sure that the documents respond to this current con-
cern. 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.

Licensing Provision

This document is copyrighted by the National Fire Protection Association (NFPA). The terms and conditions
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deletions. additions, and changes desired by the adopting authority must be noted separately. Those using this
method (“adoption by reference™) are requested to notify the NFPA (Attention: Secretary. Standards Council) in
writing of such use.

The term “adoption by reference™ means the citing of the title and publishing information only.

(For further explanation. see the Policy Concerning the Adoption, Printing, and Publication of NFPA
Documents, which is available upon request from the NFPA))
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This ediion of NFPA 850, Recommended Practice for Foe Protecton for Electe Generating
Planty. was prepared by the Technical Committee on Electtie Generaung Plants and
acted on by the Nauonal Fire Protection Assocation, Inc at its Annual Mecung held Man
18-21. 1992 in New Orleans, LA Tt was issued by the Standards Counct) on Julv 17,
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on which they appear. These lines are mduded as an aid 1o the user i adentitving
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Origin and Development of NFPA 850

The Committee on Non-Nudlear Power Generating Plants was organized i 1979 o
have primary responsibilitv for documents on fire protection tor non-nuclear electric
generaung plants. Begun carlv in 1980, the first ediion of NFPA 850 was officiulhy
released in 1986 as the Recommended Practice Jor Foo Protection for Fossil Faeled Sicam Flec-
tre Generating Plants.

The second edition of NFPA 850 was 1ssued in 1990 under the revised nde of Recom-
mended Practice for Fore Protechon for Fosal Fueled Steane and Combestion Turbine Electri
Genevatong Plants. This second edition incorporated a new Chaprer 6 on the identification
and protection of hazards for combustion turbines.

In 1991 the Committee changed it name to the Techneal Committee on Eledtnic
Generating Plants, This simplificd name was made 1o refleet the Committee’s scope 1o
cover all types of clectric generating plants except nuclear .

This latest edition of NFPA S50 mcorporates a new Chapter 7 on alternative fuel elec-
tric generating plants As part of these changes, the document ntle was revised 1o the
Recommended Practice foy Foee Protection for Electric Genevating Plunts. Various other techni-
cal and cditorial chanzes were also made.
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INTRODU G HION 850-7

NFPA 850

Recommended Practice for
Fire Protection for Electric Generating

Plants

1992 Edition

NOTICE:  Informanon on referenced pubhaations can be
found mn Chapter 4.

Chapter 1 Introduction

1-1 Scope. This document provides recommendations
(not requirements) for fire prevention and fire protection
for clectric generating plants, except as tollows: nuclear
power plants are addressed i NFPA 8030 hvdroclectric
plants are addressed in NFPA 831, and combustion turbine
units of 7500 hp or less are addressed in NFPA

1-2 Purpose. This document is prepared tor the guid-
ance of those charged with the design. construction., uper-
ation. and protection of gas. oil. alternative fuels e,
municipal solid waste. refuse dernved tuel, biomass. rubber
tires. and other combustibless or coal-fired steam and com-
bustion turbme clectric generating plants. This document
provides fire prevention and hire protection recommenda-
tions tor the safety of construction and operating person-
nel. the physical integrity of plant components. and the
continuity of plant operations. Nothing in this document is
mtended 1o restrict new technologies or alternative
arrangements,

1-3 Application.

1-3.1 This document is intended tor use by persons
knowledgeable m the application of fire protedion 1o clec-
tric generating plants.

1-3.2 The recommendations contained in this document
arc intended for new installavons onlv, as the application
to existing installatons may not be practicable.

1-3.3 It must be recognized that riged uniformin of gen-
crating station design and operating procedures does not
exist and that cach facilits will have ity own special condi-
tons that impact on the nature of the installanon. Many of
the specitic recommendanons herein may require modifi-
cation atter duce consideration of all Tocal factors imvolved.

1-4 Definitions.

Alternative Fuels. Solid fucls such as municipal solid
waste (MSWy refuse derved tuel (RDE:L biomass, rubber
tires. and other combustibles thar are used instead of gas.
oil, or coal in a boiler 1o produce steam tor the generation
of clecmcal energy.

Approved.

dictuion.”

Acceptable 1o the “authonty having juris-

NOYTES The Nanonal Fiie Protectnon Assocranon does not
approve, nispect ot certifv o any anstallatons, procedures,
cquipment, o matetials nor does it approve o evaluate
teshing liboratonies. In determining the acceptabiline of
installations o1 procedures. cquipment o matenials, the
authoninn having jurisdiction mav base acceptance on com-
phance with NFPA or other appropriate standards. In the
absence of such standards. said authorny may requive evi-
dence of proper mstallanion. procedure or use. The author-
iy huning juriscdhicnon nun also reler to the listngs or fabel-
iy pracdices of an organizauon concerned with produc
cvaluations which s a positon o determme comphance
with appropriate standards for the canrent production ol
Iisted items,

Authority Having Jurisdiction. The “authority having

Jurisdiction” is the organtzation. othice or indnvidual

1esponsible tor “approving” equipment. an installation o1 a
procedure.

NOTE: The phrase “authoriny hinvmg junisdcnon™ s used
i NFPA documents i a broad manner since jurisdictions
and “approval” agendes vary as do their tesponsibilinies.
Where pubhic satetv s primarys the “authoriny havimg juris-
dicnon™ mun be a federall staes tocal or other regional
department o individual such asa fine chietd e marshal,
chict of 4 fne prevention burcau, labor department, health
department, bailding offical. clearical inspeaior. o others
having statwony anthorin For msmance purposes, an
nstance mspecton department. vatng bureau. o1 other
Insuance company reproscnitine may be the Taurthonn
having jursdicion.”™ In many drcamistances the properin
owner or his designated agent assumes the 1ole of the
“awhoriy having pusdicuon”™, at government mstallavons,
the commuanding othcer or departmental oflicid mas be the
“authoriy havimg puvisdicnon.”

Biomass. .\ boer fucl manufactured by means of o
process that indudes storing, shredding, dassifving, and
comveving of forest and agricultural byproducts (e
wooddhips, rce hullss sugar cane. e,

Combustible. Am material that does not comply with the
detintmion of cither noncombustible or limited combusuble.

Combustible Liquid. A Liquid having a flash point at o
above TOOTF (37.8°Ch. (Sew NFPA 30, Fluwomahle and Combis-
tible Liquods Code )

Fire Barrier. .\ fuc barrier is a continuous membirane.
cither vertical o1 horizontal, such as a wall or floor assem-
blv. that is designed and constructed with o \pulh((l fine
resistance rating to imit the spread of five and that will also
restrict the movement of smoke. Such barriers may have
protected openings.

Fire Loading. |hc amount of combustibles prosent i
a given arca. expressed m Bruoper sq fok ] o

Fire Point.  Ihe lowest temperature at which a hquid m
an open container will give oft sutficient vapors to burn
when once ignited. Te generally is slightdy above the flash
point.

Fire Prevention. Mcasutes dinecred tonward avordig
the meeption of fire,
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Fire Protection. Mcthods of providing tor fire control
or hre extinguishment.

Fire Protection Rating. ['hc time. in mumutes or hours.,
that materials and assemblics used as opening protection
have withstood a fire exposure ax established in accordance
with test procedures of NFPA 232, Stwandard Meibds of Fi

Tests of Door Assemblios, and NFPA 2570 Standeard o For
Tosts of Windoae Avemiblies . as applicable.

Fire Rated Penetration Seal. Au opening in a five bur-
vicr tor the passage of pipe. cablel duct. et that has been
scaled so as 1o maintin a barnier vatme,

Fire Resistance Rating.  'he time. m nunutes or hours,
that materials or assemblies have withstood a fire exposure
as established in accordance with the test procedures of
NEPN 251, Stawdard Methods o) Five Tests of Buddmg Cro-
striction and Materals.

Flammable Liquid. Anv liquid hiving o tHlash point
below TOOTF (37.8°C0 and having a vapor pressure not
exceeding 10 psia (270 kPa) absolute pressure ar 100°F
(B3T.R°C) (See NFPA 30 Flammable and Combustibde Ligunds
Code )

High Fire Point Liquid. .\ combunstible diclectric higuid
listed as having o fire point ot not less than 572°F (300°C,

Interior Finish. [Thc cxposed interior suttaces of
butldings including. but not Iimited 1o, fixed or movable
walls and paratons, columns, and ceilings. Interior fimish
matertals are grouped in the tollowimg dasses:

Class A Iuteroy Fondr: Materials having flame spread
0-25. smoke developed 0-450 when tested in accordance
with NFPA 235, Standard Methad of Test of Surface Burniny
Charactorntis of Buiddmg Matenals, Indudes amy materal
classified at 25 o1 less on the flame spread test scale and
1530 or less on the smoke test scale where anv element
thereot when so tested does not continue 1o propagate tive

Cless B duterior Tonk. Matertals having flame spread
26-75, smoke developed 0-130 when tested in accordance
with NFPA 235, Standard Mithod of Test of Swiface Burnmg
Charactorntios of Buwldine Matenals. Indudes any material
classthied at more than 23, but not more than 75, on the
flame spread test scale and 1530 or less on the smoke test
seale.

Labeled. Lquipment o muaterials to which has been
attached a lahel svimbol o1 other adentibving mark ot un
organization acceptable o the “authoriy having jurisdic-
non” and concerned with produce evaluation, that mame-
tains periodic mspecion of production of labeled equip-
ment or matertals and by whose lubeling the manutactura
mdicares comphance with appropriate standards or perfor-
mance i i speaficd manner .

Less Flammable Liquid. .\ combustuble diclearic hg-

uid disted as having o fire point o not less than 372°F
(3007Ch,

Limited Combustible. A« .applicd 1o a bulding con-

struction matertal. a marernal, not comphing with the det-
intion of noncombusuble material, thar in the form m

1992 Edition

which it s used has a potential heat value not exceeding
5300 Bru per Ih 8011 < L0 [ ke (e NFPA 259 Standard
Fost Method for Potevitwa! Heat of Buddies Matoralsy, and
complies with one of the followmg paragraphs o or (b

tar Materials having a structural base of noncombustible

matertal with o surfacing not exceeding a thackness o e .
75 mmn that has o flame spread rating not greater than 50,

thr Materials, i the fornvand thickness used. other than
as desaribed o having neither a flame spread rating

combustion and of such composition that surfaces tha
would be exposed by cutning through the material on am
plane would hine neither a Hame spread rating ereater
than 25 nor evidence of continued progressive combustion
as tested i accordance with NFPA 2550 Standard Methoed o

Lostof Swsjace Brurning Cluacterninos of Buddig Matereds,

Matertals subject to morcase in combustibilinn or Hame
spread rating hevond the limits herein established through
the cttects o age. moisture. o1 other atmospheric condition
shall be conadered combustible.

Listed. Lquipment or materials included inalist pub-
lished by an organizaton acceptable 1o the “authorin hav-
my jurisdiction”™ and concerned with product evaluation,
that mamtains periodic inspection of production of listed
cquipment or matctials and whose listing states cither that
the equupment or material meets approprate standards or
has been tested and tound sunable for use in a specified
manner

NOTES The means tor dentbvimg bsted cquipmient may
vany for cach organization concerned with product evalua-
ton. some of which do not vecogmze cquipment as Iisted
unless s abvo tabeled, The “authonmy havine jurisdicuon”
~hould wndize the svstem emploved by the Iistng organza-
ton o denuty a ivted product.

Mass Burn. A process in which mumapal solid waste s
hauled directly 1o a tipping floor o1 storage pit and then is
usceb as i botler tuel without any spedal processing.

Municipal Solid Waste (MSW). Solid waste matenals
consisting of commonly occurring residential and light
commeraal waste.

Noncombustible. A\ material that m the torm m which
s used and under the condivons anudpated will not aid
combustion or add appreciable heat o an ambient tire.
Materials when tested m accordance with AN EES6.
Standard Lot Methoed jor Beheazaos of Mateniads o a Verlical
Lihe Frorvaee af 7507 and confornung 1o the critera con-
tamed m Sectnon 7 oof the reterenced standard are consid-
cred as noncombustble.

Nonflammable Fluid. A nonjlammuable diclecirie thnd
that docs not have o flash pointand s not flammuable i air.

Refuse Derived Fuel (RDF). A\ boiler tuel manutac-
tured by means of a process that includes storing. shred-
ding. dassitvings and comveving of municipal solid waste.

Should. Indicates a recommendation on that which
advised but not requined.
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1-5 Units. Metric unis in this document are m accor-
dance with the International System of Units, which s otfi-
crallv abbreviated ST m all languages. For a full explanation
see the ASTM E380 ANST 2210 1, Mot Practue Gudy .

Chapter 2 Administrative Controls

2-1 General.

2-1.1 'This chaptar provides recommended cnterna fo
the development of administtative procedures and controls
neeessary for the exccution of the fire prevennon and fire
protection activities and practices for clecriic generanng
plants.

2-1.2  T'he admmistratne controls recommended o this
chapter should be reviewed and updated periodicallv.

2-1.3  The nuent of this chapter can be met by incorporatng,
the features of this chapter i the plant’s operaung procedures
ot otherwise as determined by plant management.

2-2 Management Policy and Direction.

2-2.1 Corporate management should establish a polics
and imstitute @ program to promote the conservation of
property and continuiny of operations as well as protection
of satets to lite by adequate bne prevention and tive protec-
tion measures at cach facihiny.

2-2.2  Proper preventatne nuuntenance of operating
cquipment as well as adequate operator naining are
important aspects of a viable hre prevention program.

2-3 Fire Risk Evaluation. A fire risk evaluation should he
minated as carlv in the design process as practucal to assure
that the fire prevention and tne protecnion recommenda-
tons as deseribed in this document have been evaluated m
view of the plantspecific considerations regarding design,
lavout. and anudpated operating requirements. Fhe eval-
uation should result i a list of recommended five preven-
ton teatures to be provided based on acceptable means for
separation or control of common and speaal hazards, the
control or clinumanon of iznmuon sources, and the suppres-
ston of fires.

2-4 Fire Prevention Program. A wriuten plant fire pre-
vention program should be established and as o mintmum
should indude the tollowing:

() Firesafety information tor all emplovees and contrac-
tors. This information should mddude. as o munmum.
familiarization with five prevention procedures, plant
cmergenay alarms and procedures, and how o report o
fire.

(h1 Documented plant inspectnons including provisions
for handling of remedial actions to correct conditions that
merease hire hazards.

{0 A desaription of the genceral houscheepmg practices
and the control of trunsient combustibles.

(b Control ot flammable and combustible liquids and
gases 1 accordance with appropriate NFPA standards.

ter Control ot rgnition sources to indude smokimg.
arinding, welding, and cutung. (See NFPA STL Stundend
for Foe Prevention a0 Use of Catting aud Weldig Processs )

th Fire prevention sauveillance o5er NFPA ot Standeard
o Gueard Sevcawce e Foe Lo Prevention )

(g1 Fire report. mehading an myvesugation and o state-
ment on the cortedtive action to be taken (e Appendin A,

2-5 Testing, Inspection, and Maintenance.

2-5.1 U pon mstallanon, all fre protection svstems should
be preoperationally inspected and tested moaccordancee
with applicable NFPA standards. Where appropriate stan-
dards do not exist. inspection and test procedures outlined
m the purchase and design specifications should be
tollowed.

2-5.2 Al fire protectuon svstems and cquipment should
be periodically mspected. wested. and mamtamed in accor -
dance with applicable Natiowal Foe Codes tee Table 2-5.2
Jor gasdance).

Reference Guide for Fire Equipment Inspection,
Testing, and Maintenance

Supervisorny and Froo Alanm Carcuits

Frie Detectons

Manual Foe Alimms

Sprinkler Water Flow Alarms

Sprinkler and Warer Spray Sustems

Foam Sastems

Halogenated Avent Chemmcal, & GO,
Systems

FIATIC T6

212017 128
Fiie Pumips & Booster Pumps 20
Water Tanks & Alarms 15ATH22 T2
PIVSsand OS &Y Vabvs 126 TUH T2
Fire Hyvdrants and Associated Valves [3A2126
Fie Hose and Standpipes I-4 1062
Portable Foe Extuneushers & Hose

Nozzles o 1o62
Frre Broigade Lguipment 152
Fire Doors S0
Smaoke N enis 2004V
Emergenoy Lighnng 0
Radio Communication Egmpment 122
Audible and Visual Sionals T2 T2

NOTE: Inspection mrervals for unattended plants may be
extended to novmal plant imspecaons

2-5.3  lesung. mspecnon, and maintenance should be
documented with written procedures, vesulis, and
follow-up actions recorded.

2-6 Impairments.

2-6.1 A writien procedure should be established 1o
addvess impatrments 1o fire protecion svstems and other
plant svstems that impact the level of tee hazard g dust
collection svstenms, HVAC svstems, erc s As oo minimunm this
procedure should miclude the tollowing:

1982 Edition
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rar Identfy equipment not avarable far service

thy Identibv personnel to be notified re.gul plant fire bii-
gade chicl. public fire department. et

IO Increase foe survellance as necded. [Soe 2471

2-6.2  Impairment 1o hire protecion ssstems should be as
short i duration as pracucal. I othe impairment s
planned. all necessary parts and manpower should be
assembled prior to removing the protecion sustemiss fraom
service. When an impabment v not planned. or when a
swstem has discharged. the repair work or svstem restora-
tion should be expedited,

2-6.3  Proper remstallinion after mamienance or repai
must be pertormed 1o ensure proper svstems opetation.
Once repairs are complete, tests than will ensure proper
opceriation and restorauon of full fne protection equipment
capabilities should be made. Followmg restoranon 1o <er-
vice. the parties previouslv notihied of the impainmem
should be advised. The latest revision of the design docu-
ments reflecting as-butlt condimions should be avatlable o
ensure that the svstem is properhy remstalled eag diaw-
mes showing angles of nozzesy.

2-7 Fire Emergency Plan.

2-7.1  Awnuen bre emergenay plan should be devetoped.
and. as w mintmum. this plan should include the following

(i) Response to five alirms and fire sostems supervisory
alarms

(b Notthcation of personncl identihied in the plan.

(1 Exacuation of emplovees not diveath ivohved mhive
fichting acovites from the fire area.

(dt Coordination with sccuniny forces or other desiz-
nated parsonnet to admit public fire department and con-
tol trathe and personnel

(¢)y Frire exunguishment actvities
(h Periodic drills to verifs vabilite of the plan,
(g) Control room operatorts) activities during fire cimer-

gencies.

NO T
mg apparatus be readilv avatlable m the control toom, Self-
contained breathing apparaos should he considesed i
actvities outside the control room.

Emergency condittons may warrant that breath-

2-7.2 Turbine Lubricating Oil Fires. .\ criucal aspear of
respondmg to trbine lubricating oil fnes is minmizing the
size and duranon of the ol spill. The need for fubricanion
to protect the turbine-gencrator bearmaes and shadt muse
be balanced agamst the fire damaze trom allowing the od
leak to contimue. The following steps may be usctul in min-
mizing e damage and should be conadered during pre-
planning and traming tor conergenay conditions.

tar Trippmyg the turhime.
thy Breakme condenser vacuum,
(o Emergenay purging of the gencrator

(i Shut down ol pumps.
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These actions may canse siznthcant mechanical damage
to the turbine, 'The manutactuer should be consuhied for
addimonal gurdance. o5ec Appondiac €0

2.8 Fire Brigade.

2-8.1  The size of the plant and s statf, the compleain of
fire fighting problems. and the availabiliny of & public fne
department should determine the requirements for a fne
brizade.

2-8.2 I a fne brigade v provided. fiv organizanon and
training ~should be identified mowritten procedures,

NOTE Recommendations contamed iy NFPY 6000 S
derdd v Tudicisa Bo Boocade o and 29 CFR 1910 Subparis
Eoand L should be consulied for addimonal information.

2-8.3  Ihis secnon discusses spedial fire highting condi-
tons unique to fossib fucled steam cledric gencrating
plants. This mformaton might be usctul in fire brigade
tnaming and hire preplannimg.

2-8.3.1 Regenecrative Air Heaters. Since laboratory tesis
and reported maidenis mdicated a rapid inerease motem-
perature to the 2800-5000°F «1537-1643"Ch range inan an
preheater fnes areat care should be gihven to manual fire
hehtung, Laree amounts of water wil bhe needed 1o both
cool and extmgunsh a preheater fires Foe preplanning
should be accomplished to ensure use ol an adequate num-
bher of access doors and safe access 1o the doors,
2-8.3.2 Electrostatic Precipitators. Once w hire iy
detected. the unit should o mo emeraency shurdown
mmediately . Te should be recognized that durimg opera-
tion the atmosphere in the preapitator s oxvgen-deficient
and opening doors or tunning sustem fans following a fuel
tip could cause condimons o worsen tincreased potential for
backdratt explosion . Once the flow of air and tuel 1o the foe
has been stopped and the clectrostatic predipitator has been
shut down and deencrgized. the preapitator doors may be
opened and water hoses emploved it necessar.

2-8.3.3 Cable Trays. Cable tav hires should be handled
like arn five imolving energreed clecurical cquipment. h
may not be pracucal o destrable 1o deenergize the cables
mvohved i the tnes Water s the most eftectve extinguish-
ing agent for cable insulaton fines but must be applied with
an clectncally sate nozgde Some cables {polveindt chloride
PVC Neoprene, or Hvpalon] can produce dense sinoke
m avers short time. Inaddinon., PVC Iiberates hvdrogen
chlonide (HCH gaso Selt-contained breathimg apparatus
should bhe used by personnel attempting 1o extingunh
cable v fnes.

2-8.3.4 Hydrogen System. Duc 1o the wide explosne
Imiits of hvdrozen 11 percent 1o 75 percent volume of gas
mnoait ), under most condinons it is sater 1o allow o hvdro-
acn fire o burn m oo controlled manner unul the sas can
Lo shut ott vathar than to visk an explosions Tt mas be nec-
essary to extnguish the fne m order 1o gam access 1o the
shutott vidves,
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2-8.3.5 Coal Storage and Handling.

2-8.3.5.1 Once the location and extent of a fire in a coul
storage pile has been determined, the coal should be dug
out and the heated coal removed. Since moisture aceeler-
ates oxidation, water used for fire highting can aggravate
the situation if the seat of the fire is not reached.

2-8.3.5.2 Clearh marked access pancels in cquipment
should be provided for manual fire fighting. Coal dust pre-
sents both a fire and explosion hazard. Combustible. finely
divided material is casily ignued. However, theve is a pos-
sibility that a deep seated hard-to-extinguish tire can occur.

CAUTION:  Apphaation of an extnguishing agent that
disturbs coal dust deposits could result ma dust explosion.

2-8.3.6 Coal Pulverizers. (See NFPA 850, Standard for the
Prevention of Furnace Explosions:Duplostons i Multiple Burner
Boiler-Furnaces, and NFPA 8503, Standard for the Installation
and Operation of Pulverized Fuel Systews.)

Chapter 3 General Plant Design

3-1 Plant Arrangement.
3.1.1 Fire Area Determination.

3-1.1.1 The clectric generating plant should be subdi-
vided into separate fire arcas as determined by the fire risk
evaluation for the purpose of limiung the spread of fire.
protecting personnel. and limiting the resultant conse-
quential damage to the plant. Fire arcas should be sepa-
rated from each other by approved fiwe barriers. spatial
separation, or other approved means.

3-1.1.2 Determinaton ot fire arca boundaries should be
based on consideration of the following:  tvpes. quantity,
density, and locations of combustible material: location and
configuraton of plant cquipment: consequence of losing
plant equipment: and location of fire detecuon and sup-
pression systems. It is recommended that most fire barriers
separating fire arcas be ot two hours fire resistance rating.
If a fire arca is defined as a detached structure., it should
be separated from other structures by an appropriate dis-
tance [e.g.. 30 (9.1 my mummum for a structure with
moderate combustible loading and with a non-fire rated
enclosure]. Unless consideration of the above factors indi-
cates otherwise, it is recommended that fire area bound-
aries be provided as tollows:

ta) To separate cable spreading roomis) and cable tun-
nel(s) trom adjacent arcas.

by To separate the control room. computer room. ot
combined controlcomputer room from adjacent arcas.
Where the control room and computer room are separated
by a common wall, the wall need not have a fire resistance
rating.

(¢) To separate rooms with major concentrations of clec-
trical cquipment, such as switchgear room and relay roon.
from adjacent arcas.

() To separate battery rooms from adjacent arcas.,

(¢) To scparate maintenance shop(s) from adjacent
arcas.

(Y To separate main fire pump(s) from reserve fire
pump(s) where these pumps provide the only source of tive
protection water.

(g) To separate fire pumps tfrom adjacent arcas.
(hy To separate warchouses from adjacent arcas.

(1 To separate emergeney diesel generators from cach
other and from adjacent arcas.

() To separate fossil fuel-hred auxiliary boileris) from
adjacent arcas.

(k) To separate tuel oil pumping and or tuel oil heating
facilivies used for continuous firing of the boier trom adja-
cent areas.

(h To separate storage arcas tor flammable and combus-
tible liquid tanks and containers from adjacent arcas.

(m) To separate ofhce buildings trom adjacent arcas.

) To separate telecommunication rooms from adja-
cent arcas.

(0) To separate adjacent turbine generators beneath the
underside of the operaung floor.

3-1.2 Hydrogen Storage. Hidrogen storage tacilities
should be separated from adjacent arcas. (See NFPA 504,
Standard for Gaseows Thdragen Svstems at Consiwmner Swtes. and
NFPA 508, Standard for Liquefied Hyvdvogen Systems at Con-
simer Sefes))

3-1.3 Outdoor Oil-Insulated Transformers.

3-1.3.1 Outdoor otl-msulated wansformers should be sep-
arated trom adjacent structures and from cach other by
firewalls. spatial separation. or other approved means tor
the purpose of limiting the damage and potential spread of
fire from a transtormer failure.

3-1.3.2  Determinauon of the type of physical separation
should be based on consideranon ot the tollowing:  1yvpe
and quantity of ot in the ansformer ., size ot a postulated
oil spill (surface arca and depth). type of construction of
adjacent structures. power rating of the transformer. fire
suppression svstems provided. and 1vpe of clecrical pro-
tective relaving provided.

3-1.3.3 U nless considerauon ot the factors i 3-1.3.2 indi-
cates otherwise, 1t s recommended that any otl-insulated
ansformer contammng 300 gal (1893 L) or more of ol be
separated from adjacent noncombusuble or hmited com-
bustible structures by a 2-hr rared fivewall or by spaual
separation in accordance with Table 3-1.3.3. Where a tire-
wall is provided between strucrures and o iranstormer, it
should extend vertcally and horizomally as indicated in
Frgure 3-1.5.5.

NOITE |
least T 4051 myabove the top of the nanstormer casing,
and oil conscinvaton nk and a least 2 100,61 mo hevond
the widrh of the nansformer and cooling radiators.

Av o mmmum, the forewall shoold extend at
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NOTE 2 1 columns for the turbme buildig roat are pro-
tected. inc-of-sight protection v Fozae 5-7.3 3 of the fne-
wall does not need 1o extend above the operatme floor of
the tnbime building,

Table 3-1.3.3
Outdoor Oil-Insulated Transformer
Separation Criteria

Minimum {Line-of-Sight)

Transformer Oil Capacity Separation without Firewall

Less than 500 gal (1803 1) See 5-1.5.2
500 to 5000 gal (1895-18.925 ) 25 T8 my
et D000 gal (18925 L SOt els o

3-1.3.4 U nless consideration of the factors i 3-1.3.2 indi-
cates otherwise, it is recommended that adjacent oil-
msulated transtormers contaming 500 gul (1893 L or
more of oil be separated from cach other by a 2-hr rated
tnewall or by spatial separation in accordance with Table
3-1.3.30 Where a firewadl is provided between transtorm-

crs. 1t should extend atfeast 1031 my above the top of

the transtormer casing and ol conservator tnk and at
least 2 t1(0.61 m) bevond the width of the transtormer and
cooling radiators.,

3-1.3.5 Where a firewall is provided. it should be
designed to withstand the eftecs of exploding ranstormer
bushings or hghining arrestors.

NOTE A higher noncombusnble shield nun be provided
to protect agamst the effeas ot an explodmg ransformer
bushing.

3-1.3.6  Where o firewall is not provided. the edge of the
postulated oil spill (e contammment basing it providedy
should be separated by a minimum of 5 ft (1.5 m) from the
exposed structure o prevent direa flame impmgement on
the structure.

3-1.3.7 Outdoor transtormers insulated with a less tlam-
mable hquid should be separated from cach other and
from adjacent structures that are critical 1o power genera-
tion by firewalls or spatial separation hased on consider-
ation of the factors m 3-1.3.2 and 3-1.5.5.

3-1.4 Indoor Transformers.

3-1.4.1  Dri-nvpe transtormers are preferred tor indoor
mistallations.

3-1.4.2  Oilansulated transtormers of greater than 100 zal
379 Ly ol capacis installed indoors should be separated
from adjucent areas by hire barriers ot 3-hr hre resistunce
rating.

NOTE. Where multiple nanstormers of Tess than 100 gl
(3749 Lo capaans cach are located withim dlose proxioney,
addinonad! fire protecuon mav be requined based onthe tire
sk cvaluanon.
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3-1.4.3 Transtormers having a rating greater than 35 kY,
nsulated with o dess Hammable liquid or nonflammable
fluid and installed indoors should be separated from adja-
cent arcas by five barrters of 3-hr fire resistance rating.

3-1.4.4 Where transtormers are protected by an auto-
matic fire suppression svstem. the hire barrier fire resis-
tance raung may be reduced to 1 hr.

3-1.5 Openings in Fire Barriers.

3-1.5.1 Al openings in fire harriers should be provided
with tire door assemblics, fire dampers. penctration seals
thre stopsy. or other approved means having a fire protec-
ton rating consistent with the designated fire resistance
rating of the barrier. Windows in fire barriers (e.g.. control
rooms or computer rooms) should be provided with a fire
shutter or automatic water curtain. Penetration scals pro-
vided tor clectrical and piping openings should be listed or
should meet the requirements for an “F7 rating when
tested moaccordance with ASTM ESIA. Fore Testy of
Throngh-Penetration Fire Stops. Other test methods tor qual-
ifications of penetration scals. such as TEEE 634, Tovting of
Fove Rated Penetration Srals. may be considered for this
applicaton.

NOTE  Listed penetranon scals tor large diameter pipimg
may not be commeraalh avalable. In such mstances the
design shouldd be simlar 1o hsted confizurations,

3-1.5.2  Fire door asemblies. five dampers, and fire shutters
used in 2-hr rated fire barriers should be rated not less than
1o by cee NFPA SO Stavdard jor Fore Doors and Windows),

3-2 Life Safety.

3-2.1 For hte sateny for clearic generating plants
included in the scope of this document see NFPA 101 Life
Safely Code.t

3-2.2  Structures should be classified as tollows, as defined
m NFPA [0]:

ta) General arcas should be considered as a speaal pur-
pose industrial occupancy.

NOTE 1m0 1t generally s recognized that boiler and turbine
buldings mect the mtent of NFPA 10l Lafe Sufenn Code ton
addional tavel distances.

NOTE 2 NFPA 707 exciudes normally unoccupied spaces
fram the means of caress considerauons ot the code. These
arcas man be provded with fised industral st tised
ladders v INST U S0 Standdard 1or Safeny Reguanement o
Foved Ladedorsy, or alternating tread desices tee NFPE T
Examples of normall unoceupicd spaces mclude.

to Catwalks, floor areas. or clevated plattorme that we
provided for mamienance andd inspecnion of in-place equip-
ment, o1

thi “The endosure around mdmidual packaced combustion
turbines, units, o1 other sumilar ecquipment endosures.

thy Open structures and underground structures te.g..

| tunnelsy should be considered as occupandes in special

structures.
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(¢} General office structures should be constdered as a
business occupancy.
constdered  as a

id)y Warehouses should  be

occupdancy.

storage

t¢) Coal preparation builldings (e.g.. enclosed crusher
housesy should be considered high hazard occupancies

3-3 Building Construction Materials.

3-3.1 Construction materials being considered tor elecre
generating plants should be selected based on the fine risk
evaluation and on consideration of the tollowing NFPA
standards:

tal NFPA 220, Standard on Tspes of Buddimg Construction.

by NFPA 251, Standard Methods of Fire Tests of Bualdimge
Construction and Materials.

1C) NFPA 253, Standard Methad of Test for Critical Rediant
Flux of Floor Covermg Svstems Using o Radiant Heat Energn
Source.

() NFPA 255, Standard Metiiod of Test of Surface Bunoe
Characterstus of Buaolding Matenals,

1e) NFPA 239, Standeuard Tost Method for Potentinl Heal o)
Buwlding Materials.

3-3.2 Construction materials used in the boiler o
turbine-generator buildings or other buildings critical o
power generation should meet the definition of noncom-
bustible or limited combustible, except roof coverings.,
which should be as outlined in 3-3.3. and except for limited
use of transtucent reinforeed plastic panels as allowed by
the fire risk evaluanon.

3-3.3 Root covering should be Class .\ in accordance with
NFPA 256. Stundurd Methods of Fie Tests of Roof Coverimgn.
Metal roof deck construction. where used, should be “Class
I or “hre classified.”

3-3.4 Interior Finish.

3-3.4.1 Cellular or toamed plastic materials (as defined
Appendix A of NFPA [07. Life Sapety Codey should not be
used as interior finish.

3-3.4.2 Interior finish i buildings critcal to power gen-
eration should be Class AL

3-3.4.3 Interior finish in butidings not «ritical to power
generation should be Class A or Class B,

3-4 Smoke and Heat Venting, Heating, Ventilating. and
Air Conditioning.

3-4.1 Smoke and Heat Venting.

3-4.1.1 General. Smoke and heat vents are not substi-
tutes for normal ventilation svstems unless designed for
dual usage. They should not be used 1o assist such svstems
for comtort ventilation. They should not be left open
where they can sustain damage from high wind conditions,
Thev should be included in surveillance programs to
assure avatlabilitv i emergena situations.,

3-4.1.2 Heat Vents.

3-4.1.2.1  Heat vents should be provided tor arcas identi-
fied by the fire risk evaluation. Where heat vents are pro-
vided. heat generated under tire conditions should be
vented from its place of ongin directh to the outdoors.
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3-4.1.2.2 Heat vents in the batler and tnbine building
mav be provided through the use of automatic heat vents
or windows at the roof cave hine. Hear venting in arcas of
high combusuble loading can reduce damage to structural
components. (See. NFPA 20400 Guade por Smoke and  Heal
Penting

3-4.1.3 Smoke Vents.

3-4.1.3.1 Smoke venung should be provided for arcas
idenutied by the fire visk evaluation. Where smoke venting
i~ provided. smoke should be vented from s place of ori-
zin in a manner that does not iterfere with the operation
of the plant.

3-4.1.3.2  Scparate smoke ventilation svstems are pre-
terred: however, smoke venting can be integrated into nor-
mal venulaton svstems using automatic or manually posi-
toned dampers and motor speed controll (See NFP 90A,
Standard por the Installation of Ane Conditioning and Ventilating
Nateme NFPA 924, Recommended Practce for Smoke Conn ol
Swtemse and NFPA 20400 Guode for Smoke and Heal Venting)
Smoke venting may also be accomplished through the use
of portable smoke cjectors

3-4.1.3.3 Consideration should be given to smoke venting
tor the tollowing arcas: conwrol room. cable spreadmg
rocomis), and switchgear room.

3-4.1.3.4 In the arcas with gascous fire extimguishing svs-
tems, the smoke venalation svstem should be properh
interlocked to assure the effective operation of the gascous
fire exunguishing svstem.

3-4.1.3.5 Smokc removal svstem dampers, where
insialled. normallv are operable onhv from an arca imme-
diateh outside of. or immediatels within, the fire arca
served sinee 1t is desived to have enmry mto, and inspecnion
of. the hre arca by fire highting personnel prior to restor-
ing mechanical ventilation to the fire arca. Simoke removal
sistem dampers may be operable trom the control room if
provisions are made to prevent premature operation. This
can be accomphshed using thermal interlocks o1 adminis-
rathve controls.

3-4.1.3.6 The fan power supph wiring and controls tor
smoke exhaust should be located external to the five arca
served by the fan or be mstalled m accordance with the fire
risk evaluation.

3-4.2 Normal Heating. Ventilating. and Air Conditioning
Systems.

3-4.2.1 For normal heaung. ventlating, and air condi-
tionnr svstems. see NFPA QOAL Steanderd for the Distallation
ap e Copddidenmye e Vivdilatorg Sysiens. o1 NFPA QOB
Standard 10y the Instedlction op Warne Are Heatrng and 4D Con-
ditioning Systems . as appropriate.

3-4.2.2  Air conditioning for the control room should pro-
vide a pressurized envivonment o preclude the ennn of
smoke i the event of a hire outside the control room.

3-4.2.3  Plastic ducts. induding listed fire retardant tvpes.
should not be used for venrilating svstems. Listed plastu
fire retandant ducts with appropriate fire protection may
be used mareas with corrosne atmospheres.
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3-4.2.4  Firc dampers tdoorsy compatible with the ratng
ot the barrier should be provided at the duct penetrations
to the fire arca (we Seclion 3-11 unless the duct is protected
throughout its length by a fire barrier cqual to the rating
required of fire barrier(s) penetrated.

3-4.2.5 Smoke dampers. where installed. should be
installed in accordance with NFPA QOA. Stundard for the
Installation of Air Conditioning and Ventilating Systems.

3-4.2.6 The tresh air supply intakes to all arcas should be
located remotely from the exhaust air outlets and smoke
vents of other fire arcas to mintmize the possibility of draw-
ing products of combustion into the plant.

3-5 Drainage.

3-5.1 Provisions should be made in all fire arcas of the
plant for removal of all liquids directly to safe areas or for
containment mn the fire arca without flooding ot cquipment
and without endangering other arcas. (Sev Appendix 4 of
NFPA 15 Standard jor Water Spray Fixed Systems for Fore
Protection.y DPrainage and prevenuon of equipment flooding
should be accomplished by one or more of the following:

ta) Floor drains.

th) Floor trenches.

t¢) Open doorwavs or other wall openings.

(v Curbs for containing or directing drainage.
(¢) Equipment pedestals.

tfy Pus. sumps. and sump pumps.

3-5.2

The provisions tor drainage and any associated

drainage facilines should be sized o accommodate all of

the following:

() The spill of the largest single contamer ot any flam-
mable or combustible liquids in the area.

thYy The maximum expected number of fine hose lines
[A00 gpm (31.5 Liseoy minimum] operating tor 4 minimuam
of 1) minutes.

(¢r The maximum design discharge of hined tire sup-
pression systems operating tor a minimuim of 10 minutes.

NOTE Design discharge for the turbime buwldimg shouald
be based on the expected tme necessary 1o take the turbine
ofl line and put 1t on turning gear. but not less than 19
minutes.

3-5.3 The drainage svstem for continuous fuel oll-tived
hoilers should consist of curbs and gutters arraneed 1o con-
fine the area of potential tucl oil discharge. Consideration
also should be gnen 1o providing the came micusures for
coal-lired botlers using oil for ignitnon. Walking surtaces in
the vicimats of burners should be made impervious to ol
leakage by the use of checkered steel plate. sheet metal
drip pans. or other means. Cuarbhs in passagewass should
have ramps or steps or be otherwise constructed 1o present
no obstacle to oot rrathe. Gutter outer pipes and all other
drains should be trapped 1o prevent the passage of flames
and permit the flow of oil. A clearance between the baotler
tront and the walk structure is required for the differential
movement when the heated boler clongates Fhas clear-
ance space in the vianis ot the burners should be flashed

and counrer-Hashed with sheer meral or otherwise
arranged to allow movement and o redirect dripping ol
which mav impinge on the boiler face.

3-5.4  Floor drainage from arcas containing flammable o
combustible liquids should be trapped to prevent the
spread of burning hquids bevond the fire arca.

3-5.5 Where gascous fire suppression svstems are
installed. floor drains should be provided with adequate
seals or the fire suppression system should be sized 1o com-
pemsate for the loss of fire suppression agent through the
drains.

3-5.6 Drumage tacilities should be provided for outdoor
oil-insulated transtormers. or the ground should be sloped
such that ol spills will How asway trom buildings. structures.
and adjacent trunstormers. Unless dramage trom oil spills
1s accommodared by sloping the ground around transtorm-
ers away from structures o1 adjacent equipment, consider-
ation should be given o providing curbed arcus or pits
around transtormers. The pit or drain system or hoth
should be sized in accordance with 3-5.20 1t a Liver of uni-
formly graded stonc is provided in the bottom of the
curbed arca or pit as a means of minimizing ground fives,
the tollowing should be addressed:

tar Sizing of the pit should allow for the vohimie of the
stone,

{h)y The design should address the possible accumula-
tion of sediment or fines in the stone.

3-5.7  For facilities consisting of more than one gencerating
unit. a curb or trench drain should be provided on solid
floors where the potential exists for an oil spill. such that
ot] released from an imadent on one unit will not expose an
adjacent unit.

3-3.8 For emvironmental reasons, liguid discharges
resulting from oil spills or operaton ol a fire suppression
svstem may have to be treated (e gl oil separation).

3-6 Emergency Lighting.

3-6.1 Emecrgena lighting should be provided for means
ot caress vee NFPUIOT Life Sufety Code.

3-6.2 Emecroenay highting should be provided for critical
= e =
plant operations arcas.

3-7 Lightning Protection. Lightnimg protection should
be provided for those strucrures having aorisk mdex (R of
four o1 greater when evaluated i accordance with NFPA
TR0 Lishtwing Piotection Codre,

Chapter 4 General Fire Protection Systems and
Equipment

| 4-1 General. All fire protection swstems. equipment. and
mnstallations should be dedicated to tire protection purposes.
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4-2 Water Supply.

4-2.1 The water supph tor the permanent fire protection
installation should be based on providing a 2-hr suppls tor
both 1tems ) and (b as follows:
(a) Either of tems (1 or (11) below, whichever s larger:
(1) The largest fixed fire suppression svstem demand,
(i Any fixed fire suppression svstem demands that
could reasonably be expected o operate simultancoush
during a single event {e.g.. turbine under floor protection
in conjunction with other fire protection systems) m the
turbine area: coal convevor protection in conjunction with
protection for related coal handling structures during a
comevor fire: adjacent ranstormers not adequatehy sepa-
rated according o 3-1.3].
(hy The hose stream demand of not less than 300 gpm
(31.5 Losec)

4-2.2  Where an adequate and reliable water supph . such
as ¢ lake. cooling pond. river. or municipal water svstem. is
unavailable. at least two separate water supplies should he
provided for fire protection purposes with cach supph
capable of meeting the fire water flow requirements deter-
mined by 4-2.1.

4-2.3  Each water supply should be connected to the vard
main by separate connections arranged and valve con-
trolled to minimize the possibility of muluple supplics
being impaired simultancously.

4-2.4
microorganisms limits the use of raw water tor hre protec-
tion without treaument. Consideration of water quality may
prevent long-term problems relating to fire protection
water supph.

4-2.5 Fire Pumps.

4-2.5.1 Wherc multiple fire pumps are required. the
pumps should not be subject to a common failure, cleceri-
cal or mechanical, and should be ot sutficient capacity to
meet the fire ow requirements determined by 4-2.1 with
the largest pump out of service.

4-2.5.2 Fire pumps should be automatic starting with
manual shutdown. The manual shutdown should be at the
pump controllers only. (Se¢ NFPA 20, Standard for the Instal-
lation of Centrijugal Fire Pumfn

4-2.6 Water Supply Tanks.

4-2.6.1 If tanks arc of dual-purpose use. a standpipe or
similar arrangement should be provided to dedicate the
amount deternned by 4-2.1 tor fire protection use onh.
(See NFPA 220 Standaard oy Water Tawks for Private Foe Pro-
tection.)

4-2.6.2  Wherce tanks are used. thev should be hilled trom
a source capable of replenishing the 2-hr supphy tor the
fire protecuon requirement in an 8-hr period. The S-hr
{times requirement for rehlling mav be extended if the -
tial supphy exceeds the minimum storage requirement on a
volume per tine ratio basis. [t normally is preterred tor the
refilling operation to be accomplhished on an automatic
basis.
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In some rivers and tributaries the existence of

| 4-3 Valve Supervision. All fire protection water supply
and svstem control valves should be under a periodic
inspection program e Chapter 21 and should be super-
vised by one of the tollowing methods:
(a) Electrical supervision with audible and visual signals
in the main control room or another constantly attended
locaton.

(b) Locking valves open. Kevs should be made available
onh to authorized personnel.

() Sealing of valves. This option should be followed
onlv when valves are within fenced enclosures under the
control of the property owner.

4-4 Yard Mains, Hydrants, and Building Standpipes.
4-4.1 Yard Mains and Hydrants.

4-4.1.1 Yard mains and outdoor fire hyvdrants should bhe
installed on the plant site. (See NFPA 240 Standard  for
the  Installation of  Prcate Fire Sevvice: Maimms and - Then
Appurtenances

4-4.1.2  Remotelv located plani-related facilities should be
reviewed on an mdividual basis to determine the need for
fire protection. I excessivelv long extensions of under-
ground hre mains are necessary for hire protecuon at these
locations. it may be acceptable to suppls this need from an
available service main m the immediate arca. Where com-
mon supply piping is provided for service water and fire
protection water suppls. it should be sized 10 accommodare
both service water and hire protection demands.

4-4.1.3 The supply mains should be Jooped around the
main power block and should be of suthicient size o supply
the flow requirements determined by 4-2.1 to any point
the vard loop considering the most direct path to be out of
service. Pipe sizes should be designed o encompass am
anticipated expansion and future water demands.

4-4.1.4 Indicator control valves should be installed )
provide adequate secuional control ot the fire mamn loop to
minimize plant protection impairments.

4-4.1.5 FEach hvdrant should be cquipped with a separate
shutoft valve Jocated on the branch connection to the sup-
ply main.

4-4.1.6 Interior fire protection loops are considered an
extension of the vard mam and should be provided with at
least two valved connections to the vard mam with appro-
priate sectional control valves on the interior loop.

4-4.2 Standpipe and Hose Systems.

4-4.2.1 Sumdpipe and hose svstems should be mstalled
Gee NFPA T4 Standard for the Daotallation of Stavdfnpe and
Hose Svtems). The standpipe and hose svstem is anextens
ston of the vard fire main and hyvdrant svstem. The hose
stations should be capable ot delivermg the hose stream
demand for the various hazards i butldings.

4-4.2.2  Fire main conncctions for standpipes should be
arranged o that a fire main break may be olated without
interrupting service simultancoush to both fixed protec-
von and hose connections protecting the same hazard or
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arca. Choice of Class 1. T1, or 11 systems should be by fire
risk evaluation (see NFPA 4. Standard for the Installation of
Standpipe and Hose Systewns).

| 4-4.2.3 The standpipe piping should be capable of pro-
viding minimum volume and pressure for the highest hose
stations.

| 4-4.2.4 Duc to the open arrangement of these plants,
locations of hose stations should take mto account sate
egress for personnel operating hose lines.

| 4-4.3 Hose Nozzles. Spray nozdes having shutoft capa-
bility and listed for use on clectrical equipment should be
provided on hoses located 1 arcas near energized clectri-
cal equipment.

| 4-4.4 Hose Threads. Hosc threads on hyvdrants and
standpipe svstems should be compauble with fire hose used
by the responding fire departments.

| 4-5 Portable Fire Extinguishers. Portable fire extin-
guishers should be provided (we NFPA 10, Stundard foi Por-

table Fure Extinguishers).

4-6 Fire Suppression Systems and Equipment — General
Requirements.

4-6.1 Fire suppression systems and equipment should be
provided in all areas of the plant as identified in Chapters
5.6, and 7 or as determined by the fire risk evaluaton.
Fixed suppression svstems should be designed in accor-
dance with the following codes and standards unless specit-
ically noted otherwise:

NFPA 11 Standard for Low Expansion Foam and Combimed
Agent Systemn

NFPA V1A, Standard por Mediwm- and High-Expansion
Foam Systems

NFPA 12, Standard on Carbon Dioxide Extinguishing Systems

NFPA 12A. Standard on Halon 1301 Fire Extimgunhing
Svstems

NFPA 13, Standard for the Installation of Sprivkier Systems

NFPA 15, Standard for Waier Spray Fixed Systems for Fire
Protection

NFPA L6, Stundard on the Installation of Deluge Foam-3 uter
Sprinkler and Foam-Water Spray Systems

NFPA 17, Standard for Dy Chemical Extinguishing Systems
NFPA 231, Standard for General Storage

NFPA 231C, Standard for Rack Storage of Matenials.

4-6.2 Sclection of an extinguishing agent or 4 combina-
ton of extinguishing agents should be based on:

(a) Tvpe of hazard.

{b) Effect of agent discharge on cquipment.

{¢} Health hazards.
4-6.3 Fire Suppression System Safety Considerations.

| 4-6.3.1 It is imperative that safets in the use of amy five
suppression svstem be given proper consideration and that
adequate planning be done to ensure safety of personnel.

4-6.3.2 Potential satery hazards could indude impinge-
ment of high velocury discharge on personnel. loss of visi-
bilitv. hearing impairment. reduced oxvgen levels that will
not support breathing. toxic cttects of the extinguishing
agent, breakdown products of the extinguishing agent, and
clectric conductivity of water-based agents.

| 4-6.3.3 When working in arcas (¢.g.. combustion turbine
compartments) where egress is difficult. the fire exun-
guishing svstem should be provided with an isolation
(inhibit) switch to prevent discharge of the svstem. A trou-
ble indication should be provided when the systemis in the
“inhibit” mode.

| 4-6.3.4 NFPA standards for the extunguishing svstems
used should be carctully studied and the personnel safers
provisions followed. Evacuation ot a protected area is rec-
ommended betore any spedial extinguishing svstem dis-
charges. Alarm svstems that are audible above machinen
background noisc. or that wie visual or olfactory or a com-
bination. should be used where appropriate. Personnel
Warning signs are necessary.

4-7 Fire Signaling Systems.

4-7.1 Fire detection and automatic fixed fire suppression
svstems should be equipped with local audible and visual
signals with annunciation in the main control room or
another constanth attended location (e NFPA 720 Stan-
dard for the Installation. Mamtenance. and Use of Protective
Signalimg Systems, and NFPA 726G, Guide for the Installation.
Marmtenance, and Use of Notification Appliances jor Protectioe
Signalmg Systems). Audible fire alarms should be distinctive
from other plant svstem alarms.

4-7.2  Fire detection and automatic fixed-tire suppression
svstems should be equipped with local audible and visual
signals with annunciation in the main control room or
another constantly attended location. Audible fire alarms
should be distmctive from other plant system alarms.

4-7.3  Automatic fire detectors should be installed in
accordance with NFPA 72E. Standwrd on dwomatic Foe
Detectors.

4-7.4 The fire signaling svstem or plant communication
svstem should provide the following:

(a2} Manual fire alarm devices (e.g.. pull boxes or page
party statons) installed in all occupied buildings. Manual
fire alarm devices should be installed for remote vard haz-
ards as identified by the five risk evaluation.

(b) Plant-wide audible fire alarm and or voice communi-
cation systems for purposes of personnel evacuation and
alerting of plant emergency organization. The plant public
address system. if provided. should be available on a prior-
ity basis.

1992 Edition



850-1%

FIRE PROTFCTION TOR PEFCTRIC GENERNTING PLANITN

() Two-way communications {or the plant emergena
organization during ¢mergency operations.

tcdr Means to notfy the public five department,

Chapter 5 Identification of and Protection

against Hazards

5-1 General. |hcidenuficanon and selecnon of fire pro-
tection systens should be hased on the fue nisk evaluation
I'his chapter dentifies fire and explosion hazards m fossil
fucled electiic generating stations and specifies the recom-
mended protection cartenia unless the bire sk evaluation
indhcates otherwise.

5-2 Fuel Handling — Gas.

5-2.1 T'he storage and associated piping svstems for gases
in the gascous o1 liquehed states should comply with NFPA
54, Natwnal Fuel Gas Code NYPN S8, Standaid for the Stor-
age and Handing of Ligueticd Petrolein Gasess and ANSI
B3L1. Code jor Power Piping.

5-2.2  Flecnical equipment i areas with potentially haz-
ardous atmospheres should be designed and insidled m
compliance with Articles 500 and 501 of NFPX 70, Natonal
[lectreal Code 0 and ANST G20 Natwmnal Flecivieal .\/1/1'/»\ oo .

5-3 Fuel Handling — Oil.

5-3.1 Fucl oil storage, pumping tacilines, and assodated pip-
ing should complv with NFPA 300 Flammable and Comnenble
Liguads Codes NYPA S Standard for the Iistallation of Ol Burnang
Fgupmient: and ANST BB Code for Powecy Pipng

5-3.2  Internal tank heaters needed to mamtan ol pump-
abilinn should be equipped with temperature sensing
devices that alim i a constanthy atended area prior o
overheating of the oil.

5-3.3  Extcrnal tank heaters should be merlocked with a
flow switch to shut off the heater if oil flow is mrertupted.

5-3.4 Lank hiling operations should be monitored to pre-
vent overfilhng,

5-3.5  While otl unloading opcerations are i progiess, the
unloading wea should be manned by personnel properhy
trained m the operation of pumping cquipment, valving,
and firesafen

5-3.6  Pump mstallanons should not he located within
tank dikes.

5-3.7  tlectrieal cquipment moareas with potentially has-
ardous atmospheres should he designed and imstalled in
compliance with NFPA 300 Flammahle and Combistible 1ag-
wads Code: Arndes 300 and 501 of NFPA 700 Natonal Lie-
tical Code: and ANSTC2, Natwnal Floctncal Safery Cods

5-3.8 lo provent hazardous accumulatons of Hanmmable
vapors, ventilaton for mdoor pumping facilies for fham-
mable Tiquids should provide at east Tocu fi of exhaust
air per sq e of loor area (.30 m? m7). but not less than
130 cu ft per nm (0.07 1 m’ seq
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5-3.9 Fire Protection.

5-3.9.1 Indoom fucl oil pumping and or heating facilities
should be protecred with automatie sprimklers. water spran,
foam-water sprinklers, or gascous total flooding svstems),
Local applicaion div chemical svstems may be used in
arcas that normally do not have retgnition sources, such as
steam hmes o1 hot botler s faces,

5-3.9.2 “The provision of foant ssstems for tank protecnon
should be constdered m the fne sk oevaluation with con-
sideration of expostne to other important structunes. prod-
uct value, and resupply capabiliny.

5-3.9.3  Fuel ol handling and storage areas should be
provided with hvdiant protecion i accordance with Sec-
tion -1

5-1 Fuel Handling — Coal.
5-4.1 Storage.

5-L. 1.1 Coal storage piles ave subject 1o fires caused by
spontancous heating of the coall The coals most susceprible
to self-heating are those with high pyvnic content and high
mirmsic mowsture and oxveen content. such as low-rank
coals, The minme of high pyitic coals winh high moisture
and oxveen coals increases self-heating.

5-4.1.2  There are measures that can be taken 1o lessen
the likelihood of coal pile fires. These measares are depen-
denton the tvpe and rank of coal. Among the more impon -
tant are.

tay Short duration, active. or “Ine”™ storage piles should
be worked 1o prevent dead pockets of coull a potential
souree of spontincots hc;llm;.

thi Coal piles shonld not be located above sources of
heat, such as steam himes. o1 sources of an . such as man-
I‘()ll'\.

10 Coal placed in long-term storage should be piled in
Livers, appropriately spread. and compacied prioy 1o the
addinon of subsequent Livers 1o reduce air movement and
to mmimize water mhltraton into the pile.

(e Difterent tvpes ot coal that are not chemically com-
ptible should not be stored in long-term storage piles,

1) Access to coal storage piles should be provided for
e highting operanons and tor pulling out hot pockets of
cadl,

5-4.2 Bins, Bunkers, and Silos. 1he¢ rccommoendations
of this section should be considered o reduce the probabil-
iy ol sertious five. (See NEPS 83075 Stavwdad Tor Putocriad
Foicd Syt

[ 5-1.2.1
construction and destgned to nmimize corners o pockets
that cause coal to remain apped and present a potenal
for spontancous combustion,

Storage structures should be ot noncombustble

5-1.2.2  Durimg planned outages. coal Bins, bunkers, o
stlos should be emptied to the extent pracncal.
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5-4.2.3 The period of shutdown requirmg emptving of
the bins depends on the spontancous heating characteris-
tics of the coal. However. spontancous heating can be
slowed by minimizing air flow through the bins by such
means as inerung or filling the bins with high-expansion
foam.

5-4.2.4

Once spontancous heating develops o the fire

stage 1t becomes very difficult to extinguish the fire short of

cmptving the bin. bunker, or silo. Therefore, provisions
for emptying the bunker should be provided. This may
take the form of convevors discharging to a stacking out
pile. Another method would use Hanged openings for
removing the coal it adequate planning and necessar
cquipment have been provided. Removing hot or burning
coal can lead to a dust explosion it a dust doud develops.
Theretore, means should be provided to prevent a dust
cloud, such as covering the coal with a blanket ot high-
expansion foam.

5-4.2.5 Care should be taken when working m enclosed
arcas near coal bins. bunkers. or silos in confined arcas
since spontancous heating ot coal can generate gases that
are both toxic and explosive. Fined or portble carbon
monoxide monitoring should be provided to deteet spon-
tancous heating and hazardous conditions.

5-4.2.6 Dustnght barviers should be provided between
the boiler house and the arcas of the coal handling svstem
above the bin. bunker, or silo.

5-4.3 Dust Suppression and Control.

5-4.3.1 Coal dust generated due to coal handling consti-
tutes a fire and explosion hazard that should be controlled
by one or more of the following methods:

{a) Dust collection svstem
(b) Dust suppression svstem

(¢) Open-air construction.

5-4.3.2 Where dust collection or suppression svstems are
installed to prevent hazardous dust concentration. appro-
priate electrical and mechanical interfocks should be pro-
vided to prevent the operation of coal handling svstems
prior to the starting and sustained operanon ot the dust
control equipment.

NOTE:
can minimize the amount of dust released 1o surounding
arcas. which may reduce the need tor dust collection,

Constructing enclosure hoods at nanster points

5-4.3.3  Dust supproession systems usually consist of spray
systems using water and or surtactants to reduce the dust
generation of coal handling operations. The spravs are
normally applied at or ncar those locations where the coal
15 transferred tfrom one convevor to another.

5-4.3.4  For dust collection systems provided tor handling
combustible dusts. sce NFPA 91, Standmrd jfor Exhaust Sys-
tems jor Aw Convexing of Mateneds. Other recommendations
for reducing the probabiliny of explosion and fire from coal
dust arce:

(a) Fans for dust collcctors should be mstalled down-
stream of the collectors so that they handle only dean air.

by For dust collectors vented to the outside sce NFPA
OS. Guide Jor Venting of Deflagrations. Explosion suppression
svstems nuy he provided for dust collection sustems that
cannot be satehhy vented 1o the outside. (See NFPA 69, Stan-
dard ow Explovion Prevention Sustenns )

1) Dust collection hoppers should be emptied prior o
shutting down dust removal svstems o reduce the likeli-
hood of collector fires originating from spontancous heat-
mg m the dust hopper,

ey High level detection with annundciator alarm should
be provided tor the dust hoppers.

5-4.3.5 Cleaning methods such as vigorous sweeping of
dust or blowing down with steam or compressed air should
not be used since these methods can produce an explosive
atmosphere. Preferred deaning methods sould use appro-
priate portable or fixed pipe vacuum ceaners of a tvpe
approved for dust hazardous locations or low velocin
water spray noszles and hose.

5-4.4 Coal Conveyors.

5-4.4.1 Coal convevor belts should he of material
designed o resist igniton. U.S, Mine Sateny and Health
Admimstration and Canadian Burcau of Mines Standards
for fire retardant convevor belt materials should be used as
a guide. However, “hire retardant”™ bele materials will burn
and theretore mav require additional fire protection,

5-4.4.2 Euach convevor svstem should be arranged 1o
automatically shut oft driving power in the event of belr
slowdown of greater than 20 pereent or misaligniment ot
belts. i addition. a complete belt interlock shutdown -
tem should be provided so that, it any convevor stops. the
power to all convevor svstems feeding that belt would be
shut down automatically,

5-4.4.3 Hydraulic svstems should use onh isted e
retardunt hvdraulic Huids. Where unlisted hyvdraualic fluids
must be used, consideration should be given 1o protection
by & fire suppression svstem.

5-4.4.4  lorcign materials posc a threat 1o crushers, pul-
verizers. and feeders by interrupting the flon of coal or by
causing sparks capable of igniting coal dust air mixtares.
Mecethods of removing wramp metals and other foreign
materials indude magneue separators, pneumatic separa-
tors. and screens. Means for removing such foreign mate-
rial should be provided as carlv in the coal handling pro-
cess as possible.

5-4.5 Coal Conveying and Handling Structures.

5-4.5.1 Coal comveving and handling structures aned sup-
ports should be of noncombustible construction.

5-4.5.2 The accumulation of coal dust in enclosed build-
ings can be reduced by designing structural members such
that ther shape or method of installation minimizes the
surface arca on which dust can seude. Constderation should
he ginven o installing structnal members exterion o the
enclosure. Access should be provided 1o facilitate cleaning
of all arcas.
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5-4.5.3 lor explosion venung for enclosed structures see
NEFPAOS. Guade for Venting of Deflagrations.

5-4.5.4 Provision should be made tor deencergizing both
lighting and clearical power cireuits without 1equiring
personnel to enter dust-producing sections ot the plant
durig cmergencies.

5-4.5.5 Arcas of the coal handling svstem requiring heat
should use approved heaters suitable for hazardous arcas.
I'he heating cquipment should be kept free of dusts and
should be designed o limit surface temperature o 329°F
(1637,

5-4.5.6 LElecuical equipment within coal handling urcas
should be approved for use in hazardous locations Class 11
Division 1 or Dinsion 2. Group F. Electrical equipment
subject to accumulanons of methane gas or carbon monox-
ide should also be hsted and installed. as appropriate. for
use in harzardous locations Class T, Division 2. Group 1),
(See Dtacles SO0 and 501 of NFPA 70, Natwnal Elecirical
Codeand Section 127 o ANSI (2, National Electrical Satety
Code )

NOTE Under unisual condinons coal dust man
need to be treated as Class T Group B oor G due 1o s
[EENINTTRTAN

SOTNe

5-4.5.7 Statie clectrieity hazards should be nunimmized by
the permanent bonding and grounding of all cquipment.
imdudmg duct work, comveror drive belts, pullessoadiers,
takc-up recls, moror drives, dust collection equipment. and
vacuuwim cleaning equipment. (See NFPA 770 Recommended
Practice on Statee Electncty)

5-4.6 Fire Protection.

5-4.6.1 Automatic sprinkler or warer sprayv svstems
should be provided for coal handling siructures that are
critical 1o power generation and subject to accumulatuons
ot coal or coal dust. Sprinkler svstems should be designed
tor a minimum of 0.25 gpm per sq ft (017 Losec-mo den-
sty over a 2500 sqg ft 232 moy area. o water spray svstems
are used 1o protect strucrures. the same densities should be
used.

5-4.6.2  Automatic water sprav or sprinkler svstems
should be provided for enclosed coal convevors that are
critical to contimuous power generation. Sprinklers should
be designed for a mintmum of 0.25 gpmyt? (0017 Lsec-m™)
densitn over 2,000 sg ft (186 m™) of enclosed arca or the
most remote 100 hinear ft (30 m) of convevor structure up
to 2000 < fr 186 mT). For water sprav design criteria see
NFPA 150 Stundord for Water Spray Fixed Sysiems jor Fuse
Protection.

5-4.6.2.1 It a sprinkler svstem s used 1o protect the coal
comevor, particular care must be excerased inlocanng
closed sprinkler heads so that they will be m the path ot the
heat produced by the fire and still be ina position to pro-
vide good coverage ot all belt surtfaces along the convevor.

5-4.6.2.2  Convevors that are below grade or enclosed are
extremeh hazardous to mamtenance or fire hghting per-
sonnel i the event of o fire. Automanc water sprav or
sprinkler svstems should be provided for these convevors
even though they masy not be crincal to plant operations.
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5-4.6.2.3 Actuation of water spray ot sprinkler svstems
should shut down the comevor belt imvolved and all con-
vevor belis teeding the imvolved belt

5-4.6.2.4 Dust collcctors and fans should auromaticallv
shur down along with other refated equipment upon detee-
tuon of fire.

5-4.6.2.5 Draft barners mstalled at the end and mid-
points of ¢nclosed comvevors should be considered m the
fire visk evaluation. Drafr barviers will reduce the response
ume of mstalled automanc sprinkler or detection svstems
and minimmize the chimney effects in the event of fire.

5-4.6.3  Stacker-reckamer and barge ship unloader con-
vevors present unique fire protection concerns. Protection
of the ecquipment and sateny of the personnel is made more
ditficult duce 1o the movement-in-place capabilitics of the
cquipment and its mobilin and movement along a fived
rail svstem. Provision of hvdrants “in the area”™ mav not be
sutficient protection primarily due to the extreme delay in
response in the evenr of fire emergency and the ditheulty
in reaching all arcas imvohved in a fire with hand-held hose
cquipment.

5-4.6.4 Consideranon should be given to the installation
of an automatic water sprav or sprinkler svstem over the
comvevor belt and suiker plate arcas within the stacker-
vecaimer Water supply could be from a 3000 to 5000 sal
(115355 to 18,925 L capacity pressure tank located
on-board. A fire department pumper connection should be
provided so connection can be made to the fire hvdrants in
the arca during down or repair periods to provide a more
adequate water supplv. Consideration should be given to
protecung enclosed electrical control cabinets by a preengi-
neered fixed automaric gascous-type suppression svstem
actvated by a fixed wemperature detection svstem.

5-4.6.5 Bag-tvpe coal dust collectors that are located
iside buildings or structures should be protected with
automatic sprinkler or water sprav svstems inside of the
collectors.

5-4.6.5.1 Sprnklers tor bag-tvpe dust collectors should be
designed for ordinary hazard systems. Sprinkler and water
sprav systems should be designed for a densits of 0,20 gpm
(0013 Loser over the projected plan arca of the dast collecor

5-4.6.5.2 Protwccuon inside dust collectors should include
the clean air plenum and the bag section. It the hopper is
shielded trom water discharge. sprinklers also should he
provided in the hopper section,

5-4.6.5.3 Consideraton should be given to provide auto-
matic sprinkler svstems tor bag-ts pe dust collectors Jocated
outdoors that:

{4 Are in contunuous npcr;iti()m

th1 Process large amounts of coal dust.

tor Fine Tmited aceess for manual foe tighting, An
example ot limited access would be collectors that have cat-
walks tor access.

5-5 Steam Generator. For boidcer-furnaces sce NTFPA
R301. Standard for Single Burner Boder Operation, and NFPA
RC, Ntandard for the Prevention of Furnace Explosions
Duplosions in Mudtiple Biower Bofler-Furnaces.
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5-5.1 Fire Protection.

5-5.1.1 Boiler-furnaces with multiple oil-fired burners or
using oil for ignition should be protected with automatic
sprinkler, water sprav. foam. or foam-water sprinkler svs-
tems covering the burner front oil hazard.

5.5.1.2  Boiler front fire protection svstems should be
designed to cover the tuel oil burners and ignitors. adja-
cent fuel oil pipimr and cable, a 20 ft (6.1 m) distance from
the burner and ignitor including structural members and
walkwavs at these lC\ els. Additonal coverage should include
arcas where ol mav collect. Sprinkler and  water sprav
svstems should be designed for a densitv of (.25 gpm ft°
(0.17 Lisec-m™) over the protected arca.

5-5.2 Pulverizers.

5-5.2.1 For pulverized fuel svstems see NFPA 8503, Stan-

dared for Pulverized Fuel Systems.

5-5.2.2 Carbon monoxide gas detection svstems should
be considered for pulverizers as an carly warning for con-
civions leading to fires and explosions.

5-5.3 Boiler Feed Pumps.

5-5.3.1 Corverage of stcam-driven boiler feed pumps
should include oil lubrication lines, bearings, and oil reser-
voirs. Accidental water discharge on bearing points and hot
turbine parts should be considered. It necessary thesce
arcas may be protected by shiclds and casing insulation
with metal covers. Boiler feed pumps that are electric
motor-driven. with lubricating or hyvdraulic oil hazards.
may require protection decnduw on the quantity of oil.
oil pressure. or exposure to other equipment.

5-5.3.2 Hidraulic and lubricating oil hazards associated
with boiler feed pumps that are driven with steam turbines
should be protected in accordance with 5-7.4.1.

5-5.3.3 Curbing or dramage or both should be pm\ldcd
for the steam-driven boiler feed pump oil reservoirs in

-

accordance with Scction 3-5.
5-6 Flue Gas.

5-6.1 Forced Draft, Induced Draft. and Flue Gas Recircu-
lation Fans.

5-6.1.1 Coverage of stecam-driven fans should include oil
lubrication lines. bearings. and oil reservoirs. Accidental
water discharge on bearings points and hot tarbie parts
should be considered. It necessary, these areas may be pro-
tected by shields and casing insulation with metal covers.
Water sprav svstems for stecam turbime-driven forced draft
and induced dldf[ fans should be designed for a densiny of
0.25 gpm/ft” (0,17 Lesec-m™) over the oil containnment
cquipment surface. Water sprav systems should be
designed for 0.25 gpmdAdt” (017 Lsec-m™y for a minunum
20 ft (6.1 m) from the hazard Combustble oil hazards
assoctated with forced and induced draft fans driven with
stcam turbines should be protected with automatic sprin-
| kler. water sprav, or foam-water sprinkler svstems.

5-6.1.2 Forced dratt fans. induced draft tans, and flue gas
recirculation fans should use a listed fire resistant flud tor
hyvdraulic drives. Where nonapproved hhvdraulic fluids are
used, protection should be provided as desaribed in
3-6.1.1.

5-6.2 Regenerative Air Heaters.

5-6.2.1 Fires have occurred in air heaters after the accu-
mulation of appreciable quantities of unburned combusti-
bles on plate surfaces resulting trom incomplete combus-
tion of tuel in the boiler. Incomplete combustion is most
likely 1o occur during startup. Incomplete combustion also
can occur during load changes. periods of low firing rate.
or normal operation duc to unstable or over-rich firing.

5-6.2.2  Firc-loss experience does not presently indicate
the need for special protection for other than regenerative-
tvpe air heaters. Regenerative-tvpe air heater tires have
occurred when firing on all tvpes of tuel. Fires have
occurred most frequently when firing oil or shorth after
changing to pulverized coal from oil.

5-6.2.3 Temperature sensors should be provided in the
mlet and outlet ducts tor both flue gas and air. An alarm
should be provided in the control room ro alarm when air
or fluc gas temperatures exceed 30°F (28°C) above normal
operating temperature. Temperature sensors ajone may
not be adeguate to provide earlv warning of a fire in an air
heater. In large air heaters, air flow rates are high enough
so that a fire will be well developed before the temperature
increases enough to alarm and warn the operator. The
length of time the operator has to take action is greatly
reduced. and severe damage can occur. The installation of
a special detection svstem may allow operators time o
quickly detect a fire, isolate the air heater. open drains,
and activate the water spray svstem.

NOTE:  Speaal detection svstems currentdy used are:
ta) Infrared detecnon svstems to monitor
surfaces, and

TOLtor 01 stdtor
thy Line-tvpe detectors between intermediate and cold-end
basket Tavers

There has been limnted five experence with hoth systems
to date. Low hght television cameras mounted outside the
air heater have a possible application - ain heater fire
detection,

5-6.2.4 A muimum of onc observation port should be
provided in the inlet andror outlet ducts for both flue gas
and air. Large air heaters may require more than one
obscrvation port. Observation ports should be placed such
that they are accessible for viewing the rotor or stator
surface.

5-6.2.5 A manual water spray system should be provided
to protect the rotor or stator. The water SPray svstem
should be Lap‘ll)lc of being activated trom the control room
or from the air heater arca or both. When the rotor or sta-
tor is horizontal, water sprav apphul to the upper surface
can bhe L\puu(l to flow by gr mn down over plate sur-
faces. A minimum of 0.60 gpm, ft* (l).ll L'sec-m® ) density s
recommended. When the rotor or stator is vertical. water
sprav. must be applied o both sxdcs to obtain adequate
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penetration. A minimum ot (.30 gpm/t’ (0.20 Losec-m)
densiny is recommended on both sides. Water wash svstems
may not be adequate to give tull coverage bhecause of rotor
drive failure.

5-6.2.6 Access hatches tor use of hose streams should be
provided. Hatches should be designed for quick access. A
minimum of onc hatch should be provided per 10 ft (3.0 ny
of rotor or stator diamcter. For horizontal shatt an hearers,
access should be provided on both sides of the rotor or stator,
For vertical shatt units, access hatches should be provided
above the rotor or stator with one hatch below for units
under 20 t0 (6.1 nn diameter and two hatches below tor units
20 ft (6.1 m) or more in diameter.

5-6.2.7 Drains from air heaters or ducts o1 both should
be accessible or controlled by remotely operated valves.

53-6.2.8 A zero speed switch with alarm i the control
room should be provided on the rotor shaft or on the out-
put shaft trom the thud coupling or gear reducer. A 7ero
speed alarm warns of stoppage of the rotor or air hoods.
This could be due to tailure of the drive motor or coupling
that will lead 1o overheating of a section of the rotor or sti-
tor. which may result in o hire. Stoppage mav also be
caused by high temperatures generated by a five that bas
caused the rotor o bind against the housing o1 the ar
hoods to bind against the stator.

5-6.3 Flue Gas Bag-Type Dust Collectors.

5-6.3.1 Flue gas bag-tvpe dust collectors also known as
fabric filters) can be ddl]]d”(’d by overheating or five. Filer
media can be damaged by flue guses entering at a temper-
ature above the operating temperature of the filter media.
Fires have been caused by incomplete combustion in the
boiler resulting in carryover of burning particulate igniting
the filter media and by maintenance operations such as
cutting and welding.

5-6.3.2 Collectors cquipped with bags that have an oper-
aung temperature limit exceeding 100°F (20450 should be
subdivided into compartments bv noncombustible part-
tions. The partitions should extend through the flue gus
bag arca. The filter bag area provided in cach compart-
ment should be such thar the fabric Alter svstems will not
limit boiler load with one compartment tullv solated to
repair damaged hilter bags. The pressure drop across the
tabric filter svstem should not increase signtficantly when
one compartment is solated.

5-6.3.3 Collectors cquipped with other tvpes of bags
should be subdivided into compartments by partitions of
St-minute fire resistance if no automatic sprinkler protec-
ton i provided or by noncombustible partinons it sprin-
klers are provided. Partitons should extend trom the hop-
per. through the bag arca 1o the clean air plenum.
Protection inside dust collectors should mmclude the bag
arca The design density should be 0.20 gpmosg fr do 14
L sec-m™) over the plan area of the dust collector.

5-6.3.4 It automatic sprinkler protection s provided.
structural design of the collector should take into consider-
avon maximum water loading. A method should be pro-
vided for drainage ot water trom the hoppers.
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5-6.3.5 Each compartment should be equipped with 4
heat detection svstem. arranged to alarm in a constanth
attended arca at a temperature 5091 (28°C) above normal
OPCTALNG [CMperature.

5-6.3.6 Onc of the tollowing should be provided o pre-
vent high temperature inler flue gas trom damaging the
hags:

(al Where permitred for emergeney condittons. an auto-
matic isolation valve and bypass duct o divert inler gas
sireams around the flue gas bag collector. or

th) A fluc gas tempering water spray svstem in the duct
between the boiler and the flue gas bag collecror.

5-6.3.7 Manual firc hghting cquipment should be avail-
able to personnel performing maimtenance on a collector.
A stndpipe syvstem should be provided such that cach
compartment is accessible by ar least one hose sustem,

5-6.3.8 Access doors or hatches for manual fire tighung and
viewing ports should be provided for all compartments.

5-6.4 Electrostatic Precipitators.

5-6.4.1 Elcctrostatic precipitators can be damaged by
heat from a five. High tempaoratures can warp collecting
plates, decreasing collection efticieney. Combustibles may
be generated by over-rich boiler-turnace firing. Solid and
liquid products of mcomplete combustion can be collected
on plate surtaces. Ignition can occur by arcing in the clee-
trostatic precipitator,

5-6.4.2 Temperature sensors should be provided in the
mnlet and outler ducts. Alarms should be provided in the con-
trol room to indicate abnormal operating temperatures,

NOTE: Temperature sensors alone man not be adequate to
provide carhy warning of o fne m an cledrostatc preapitator.

5-6.4.3 Transtormer-rectifier scts should use hagh fire
point insulating thuids or should be of the dry tvpe. I min-
eral oil insukuing fuids are used. hvdrants or stnmdpipes
should be located so that cach transformer-recufier set can
be reached by at least one hose stream. In addinon cither
of the following should be provided:

¥ Automatic sprinkler or automatic water spray protec-
ton. Fire protection water \pm\ sustems provided for
transformer-recufier sets \lmuld e designed for a densiny of
0.25 gpm 7 (0.17 Lsee-m™y over the exposed surtace of the
transtormer-rectifier set. Automatic sprinkler systems \h()ul(l
be designed for o densin of 025 gpmisq ft (0.17 Lscc-m?)
over 3300 g {325 mm . The dram system shoald be capable
ot handling oil spillage plus rhe largest design water flow
trom the fire protection svsten.

(b Fire barrierts) or spatial separation i accordance
with Chapter 3. 0See 3-1.5 and 5-1.4

5-6.5 Scrubbers and Exhaust Ducts.
5-6.5.1 General. Fires can occur in scrubbers with com-

bustble packing or Iinings. Fire can also occur in ducts
with plastic or rubber inmes.
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5-6.5.2 Materials of Construction. Scrubbers: internal
piping. and ducts should be constructed ot noncombustible
materials if possible.

5-6.5.3 Construction/Outage. Expcrience indicates that
fires have occurred during consiruction or mainienance
outages. Cutting. welding. or other hot work s a likel
ignition source., and strict administrative controls should be
enforeed. All combustible ined equipment should be iden-
tihed with warning signs or placards. Consideration should
be given to ddosing the absorber outlet damper during cue-
ting. welding, or other hot work to reduce the induced
dratt.

5-6.5.4 Fire Protection.

5-6.5.4.1 Duc to the unique design and operaung fea-
tures of scrubbers, designers should consult with the scrub-
ber manufacturer for guidance as to the materials suitable
for nternal use and specihe protection design teatures.

5-6.5.4.2 Where combustible packing or linings arc used,
the scrubber or ducts should be protected with water spray
svstents. These svstems may be the sprav svstems designed
tor normal scrubber operation or a specially designed fire
protection system. Where scrubber spray systems are used
for fire protection, svstem components withim the scrubber
should be of noncombustible construction. The water sup-
ply should be from a source that is relable and available
during an outage.

5-6.5.4.3 Specially designed fire protecuon water spray
svstems required for scrubbers or ducts with combustible
packing o1 finings should be designed such that spray pat-
terns are not obstructed and that they cover the packing or
linings completelv. The design criteria will be dependent
on the specttie matertal used. its case of agnition. flame
spread. rate of heat release. et

5-6.5.4.4 Corroston-resistant and noncombustible materi-
als should be used for the fixed water sprav swstem. Corro-
sion resistant blow-off caps on the spray nozzles used tor
spectally designed fire protection systems should be pro-
vided to prevent nozzle plugging.

5-6.5.5 Limestone Conveyvors. Limcstone convevors for
use with flue gas desulfurizaton systems should meet the
fire protection recommendations of 5-1. 01,0 54082,
S5-bb30 and 5-45.1.

5-6.6 Stacks.

5-6.6.1 Noncombustible hmers should be used where
pracucal. «See Appendic B for fie tests

5-6.6.2 Combustibles should not be stored i the space
between the concrete shell and the combustble liner unless
the Iimer is adequatels protected by five barvier. The ba-
vier could be either a 2-hr fire barrier or a I-hr hire barvrier
it automatic sprinkler protection i« provided over the com-
bustuble material.

5-6.6.3 A fire protection system should be provided tor
maintenance operations inside plastic stack hners: A fised
protection svwtem installed on scattolding is recommended.

It should be capable of hoth manual and autematc opera-
tion and designed to prorect the work plattorm and twice
the area that can be reached by workers on the plattorm.

5-6.6.4 lgnition sources should be climinated when work-
ing inside plastic liners,

5.7 Turbine-Generator.
5-7.1 Hydrogen System.
5-7.1.1 General.

5-7.1.1.1 For hudrogen storage svstems see NFPA S04
Standard for Gaseous Hydvogen Sswtems al Cowsamer Siles. o
NEFPA SOB. Standurd jor Ligueped Hydrvogen Systems i Con-
stemer Sites.

5-7.1.1.2  Bulk hvdrogen svstems supplving one or more
generators should have automatic valves located at the sup-
ph and operable cither by “dead man™ tvpe controls at the
generator fill pomtsy or operable from the control room.
This would minimize the potential tor a major discharge of
hvdrogen in the evenr of a leak from piping inside the
plant. Alternatively. vented guard piping may be used in
the building 1o protect runs of hvdrogen piping.

5-7.1.1.3 Routng of ndrogen pipmyg should avoid has-
ardous arcas and arcas containing critical equipment,

5-7.1.2 Hydrogen Seal Oil Pumps.

5-7.1.2.1 Redundant hyvdrogen seal ot pumps with sepa-
rate power supplies should be provided for adequate reh-
ability of seal oil supph.

5.7.1.2.2 Where feasible. clectrical circuits 1o redundant
pumps should be run i buried conduit o1 provided with
fire retardant coating if exposed in the arca of the turbine
generator to mimmize possibthinn of loss of both pumps as
a result of a turbme gencrator fire.

5-7.1.3 Curbing o1 drainage or hoth should be provided tor
the hvdrogen seal oil unit m accordance with Section 3-5.

5-7.1.4  \ flanged spool piece or equivalent arrangement
should be provided 1o faalnate the separaton of hvdrogen
supply when the generator s opened tor mamtenance.

5-7.1.5 For clecuical equipment i the vicminy of the
hvdrogen handling cquipment. including detraining
cquipment, scal oil pumps.valves. etel see Article 500 of
NFPA T0. Natvona! Electinad Code . and Scectuion 127 of ANSI
C2oNunonal Electical St Coddy

5-7.1.6  Control room alarms should be provided 1o indi-
cate abnormal gas pressure. temperature, and percentage
of hvdrogen in the generator

5-7.1.7 Hydrogen lines should not be piped mto the con-
trol room.

5-7.1.8 The gencerator ndrogen dump valve and hvdro-

gen detraining equipment should be wrranged o vem
direathh 1o a safe ourside location. The dump valve should
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he remotely operable from the control 1oom or an arca
accessible during a machine fire

5-7.2 Hydraulic Control System.

5-7.2.1 The hvdraulic control system should use a listed
fire resistant Huid.

5-7.2.2 1t a histed fire ressstant fluid 1s not used. hyvdraulic
contol cquipment should be protected as described in
5-7.4.

5-7.2.3  Fire extinguishing svstems. where required for
hyvdraulic control cquipment. should include reservorrs
and stop. mtercept. and reheat valves.,

5-7.3 Lubricating Oil Systems.

5-7.3.1 ‘lurbine lubricating oil reservoirs should be provided
with a vapor exttactor. vented 1o a safe outside focation.

5-7.3.2 Curbing or dramage or both should be provided
tor the turbine Tubricatmg oil reservorr i accordance with
Scction 3-3

5-7.3.3 All oil piping serving the turbime-gencerator
should be destgned and installed 1o mimimize the possibil-
iy of an oil fire m the event of severe turbine vibrauon.

5-7.3.4 . Piping design and installauon should consider the
following protective measures:
Welded constiuction.

(b Guard pipe construction with the pressure teed line
located inside the return hine o1 in a separate shield pipe
dramed 1o the oil veservorr.

¢ Route oif prping clear ot or below steam piping or
metal parts.

tch Insulation with impervious lagging for steam piping
or hot metal parts under or near oil piping or turbine
bearing points.

NOTE On some turhime-gencratons emploving the guard
pipe prindple. the guard pipmg arrangenient werninates
under the machme housing where feed and return piping
tun o pairs of beanmas Such focations are vulnerable 1o
breahage with attendant release of o m the event of excees-
stve machine vibranon and should be protected

5-7.3.5 1t is destrable o provide for remote operation,
preferably from the control room. of the condenser vae-
uum break vahve and the lubricating oil pumps. Breaking
the condenser vacuum markedhy reduces the rundown
tme for the machine and thus limits oil discharge in the
avent of a teak. Sce discussion in 2-7.2 on fire emergency
plannmg involving nnhine lubricatng ot hires,

5-7.3.6 Cablc tor opcration of lube oil pumps should be
protected from fire exposure. Protection may consist of
separation of cible tor AC and DC oil pumps or 1-hy fire
ressstive coatng (deranng of cable should be consadered.

5-7.4 Fire Protection.
3-7.4.1 Beneath Turbine-Generator Operating Floor.

5-7.4.1.1 Al arcas benearh the turbime-generator operat-
mg Hoor that are subject to oil How. ol sprav. or accumu-
laton should be protected by an automatic sprinkler or
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foam-water sprinkler svstem. This coverage normalh
includes all arcas beneath the operating floor in the r-
bine building. The sprinkler svstem beneath the turbine-
generator should take into consideration obstructions trom
structural members and piping and should be designed to
adensity of 0.30 gpm per sq ft (0.20 Lsec-ni™) oner a min-
imum application ot 3000 sq 464 m™

NOTE To avord water apphcation 1o hot parts or other
water sensitive areas and to provide adequate coverage,
designs that mcorporate iems such as tusible clement oper-
ated direcuonal sprav noszles may be necessary.

5-7.4.1.2 Foam-water sprinkler svstems mstralled in place
of automaric sprinklers described above should be
destgned maccordance with NFPA 16 or NFPA 16A and
the design densities specitied above.

5-7.4.1.3  FElectrical equipment in the area covered by a
water or foam-water svstem should be of the enclosed tvpe
or otherwise protected to minimize water damage in the
event of svstem operaton.

5-7.4.2 Turbine-Generator Bearings.

NOTE  Addonal informaton concerning turbine-
acencrator hre protecnon can be found i EPRE Rescarch
Project ISE3-2 reporte Twrhion Foo Protectin: in
Sprimkicy Scostom Julv TOSS

Generalon

5-7.4.2.1 "Turbine-generator bearings should be protected
with a manually or automatically operated cosed-head sprin-
kler svstem utilizing directional nozzles. Fire protection svs-
tems for luxhxm—«fcmm[m bearings should b( designed for a
densiey of 0.25 gpm per sq (0.17 L sec-m’) over the pro-
tected area.

5-7.4.2.2 Accidental water discharge on bearing points
and hor turbme parts should be considered. If necessary,
these areas masy be protected by shields and encasing insu-
latton with metal covers.

5-7.4.2.3 It a manually operated water svstem s installed.
consideranon should be given to a supplemental automatic
gascous fire extinguishimg system.

5-7.4.3 Lubiticating oil lines above the turbine operating
floor should be protected with an automatic sprinkler svs-
tem covering those areas subject to oil accumulation
mcluding the arca withm the wirbime lagging oskirti. The
AULOMLe sprinkler sustem should be designed 1o 4 densins
ot 0.30 apm per sq t0.20 L sec-m ),

5-7.4.4 Lubricaung oil reservoirs and handling equip-
ment should be protecied i accordance with 5-7. 11, It the
lubricaung otl cquipment is in g separate room enclosure,
protection may be provided by a total Hooding gascous
extineuishimg system.

NOTE tthe |l

ket pxuluu.m ~houid be extended

lubticaung ol researvon s clevated, sprim-
» protect the area
beneath the reservon

5-7.4.5  The area inside a directlhy connected exater hous-
me should be protected with a total Hooding automat
carbon dioxide svstem
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5-7.4.6 Hvdrogen scal oif units should be protected
accordance with 5-7.4.1.

5-7.4.7 Clean dirty oll storage areas should be prorected
based on the fire risk evaluation. This arca gencrally rep-
resents the largest concentrated oil storage in the plant.
The designer should consider, as a mimmum, the installa-
tion of fixed automatic fire protection svstems and the ven-
tilation and drainage requirements in Chapter 3.

5-8 Electrical Equipment.
5-8.1 Control, Computer, and Communication Rooms.

5-8.1.1 Control.computer/telecommunication rooms
should meet applicable requirements of NFPA 75, Standard
Jor the Protection of  Elecironic - Computer Data - Procesing
Equipment.

5-8.1.2 A smoke detection svstem should be installed
throughout these rooms, including walk-in-tvpe consoles.
above xuspcnd(d ceilings where combustibles are installed.
and below raised floors. Where the onlv combustibles
above the false celing are cables in conduit and the space
is not used as a return air plenum. smoke detectors mav be
omitted from this area.

5-8.1.3 A preaction sprinkler svstem tor the computer or
teleccommunicatons rooms should be considered during
the fire risk evaluaton. In additnon, Halon 1301 hire extun-
guishing svstems or carbon dioxide fire extinguishing sys-
tems should be considered for areas beneath raised Hoors
that contain cables or for arcas or enclosures containng
equipment that is of high value or is eritical to power gen-
eration. Individual equipment cabinet protection could be
considered in lieu of total Hooding systems.

5-8.1.4 Cable raceways not terminating in the control
room should not be routed through the control room.

5-8.2 Cable Spreading Room and Cable Tunnels.

5-8.2.1 Cable spreading rooms and cable tunnels should
be protected with automanc sprinkler. water sprav. or
automatic gaseous extinguishing svstems. Automatic sprin-
kler svstems should be designed tor a densitv of 0.30
gpnysq ft (0.20 L/scc-m™) over 2300 sq ft (232 m-) or the
most remote 100 linear ft (30 m) of cable wnnels up to
2500 sq ft (232 m"). For Halon 1301 sxstems a design con-
centration of 6 percent for a 10 minute soaking time

should be provided.

5-8.2.2 Cable spreading rooms and cable tunnels should
be provided with an carly warning fire detecnon svstem.

5-8.3 Grouped Electrical Cables.

5-8.3.1 Consideration should be given o the use of fire
retardant cable insulation such as those passing the Flame
Pxopamm()n Test of the Institute of Electrical and Elec-
tronics Engincers (IEEE-383). Grouped clecrrical cables
should be routed awav from exposure hazards or pro-
tected as required by the fire risk evaluation. In parncular.,
care should be taken to avoid rouung cable travs near

sources of 1gnition or flammable'combusuble liquids.
Where such routing is unavoidable, cable travs should be
designed and arranged 1o prevent the spread of fire,

5-8.3.2 Cable travs subject 1o accumulation of coal dust
and the spread of an o1l spill should be covered by sheet
metal. Where potential oil leakage is a problem. solid-
bottom travs should be avarded. Changes in clevanon can
prevent oil travel along cables in a tray.

5-8.3.3 The fire risk evaluaton should consider the pro-
vision ot fire suppression svstems or fire retardant cable
coatings or both for protecion of cable concentrations
from exposure fires. Care should be exercised i the selec-
tion of fire retardant coatings to ensure that derating of the
cable 1s considered. Consideration also should be given 1o
the ability 1o add or remove cables and to make repans o
cables protected with fire retardant coatings.

| 5-8.4 Switchgear and Relay Rooms. Switchgear vooms
and relav rooms should be provided with smoke detection
SVSLems.

5-8.5 Battery Rooms. Batterv rooms should be provided
wirh ventilation to limit the concentration of hyvdrogen o |
percent by volume. For further information refer 1o ANSI
TEEE 484, Recommended Practice for Installation: Design and
Installation of Large Lead Storage Batleries for Generating Sta-
Lons and Sub\mh(m\

5-8.6 Transformers. Oil-filled main. station service, and
start-up transtormers should be protected with automatic
water sprav or foam-water sprav svstems.

5-8.7 Substations and Switchyards. Substations and
switchvards located at the gencerating facility. utilizing com-
bustible oil filled equipment should be protected h\ the
vard fire hvdrant svstem where practical. Spatal separa-
tion of transformers and other equipment containing over
500 gal of oil should be v accordance with 3-1.3. Consid-
cration should be given to water sprav protecuon of trans-
formers critical to the transmission of the generated power,

NOTE: For mformanon pertammg to hre protection
guidehnes for substauons. see ANSIIEERE 974, Guide jor
Subsicttion Fore Protoclion

5-9 Auxiliary Equipment and Other Structures.
5-9.1 Emergency Generators.

5-9.1.1 The installauon and operanon of cmergenay gen-
crators should be in accordance with NFPA 37, Standard jor
the Installatwom and U op Stationary Combrostion Engines and
Ges Turbines.

5-9.1.2 Fire Protection.

5-9.1.2.1 Emergenay generators located within main
plant structures should be protecied by automatic sprin-
kler, water sprav. foam-water sprinkler. or gascous-tvpe
extinguishing svstems. Sprinkler and water spray pro-
tection svstems should be designed for a 0.25 gpm f*
(0.17 L sec-my density over the fire arca.

1992 Edition



850-26

FIRE PROTECTION FOR ELECTRIC GENFRATEING PEANES

5-9.1.2.2  Where gascous suppression svstems are used on
combustion engines that may be required to operate du-
mg the svstem discharges. consideration should be given 1o

the supph of engine combwstion an and outside an tor

cquipment cooling,.

5-9.2 Storage Rooms. Offices, and Shops. Auromatic
sprinklers should be provided tor storage rooms. offices,
and shops containing combustible materials that present
an exposure to surroundimg arcas that are aitical to plant
operations. (For oil storage rooms. sce 5-7.4.70

5-9.3 Warehouses. Automatic sprinklers should be pro-
vided for warchouses that contain high-value cquipment
and combustible materials that are eritical 1o power genei-
ation or that constitute a fire exposure to other important
buildings.

5-9.4 Fire Pumps. Rooms housmg diescl-driven fire pumps
should be protected by automane sprinkler. water sprav. or
toam-water sprinkler svstems. I sprinkler and water spray pro-
tection swstems are provided for fire pump houses, they should
be designed tor a density of 0.23 gpnvsg tO0E7 Lisec-mry over
the five area.

5-9.5 Cooling Towers. Cooling towers of combustible
construction that arc essential to contimued plant opera-
tions should be protected by automatic sprinkler or water
sprav svstems i accordance with NFPA 2140 Standaid on
HWater-Coolong Tower.

5-9.6 Auxiliary Boilers.

5-9.6.1 Auxiliary boiler-turnaces. their fuel burning sy
tems, combustion products removal systems, and related
control equipment should be designed. installed. and oper-
ated in accordance with Seetion 5-5.

5-9.6.2 Oil- or coal-fucled auxiliary boilers installed
within main plant structures should be protected by auto-
matic sprinkler. water sprav, or foam-water sprinkler svs-
tems. A sprinkler svstem is preferred throughout the aux-
ihury boiler room on a 0.23 apmsq ft (017 Lsec-m™
densitv. As a minimume. spunkler or water sprav protection
should be provided as outhned in 3-5.1.

5-9.7 Vehicle repanr facdiliies should meet the requite-
menis of NFPA SSB. Stundard for Repanr Gaoages

Chapter 6 Identification and Protection of

Hazards for Combustion Turbines

6-1 General.

6-1.1 This chapter identhes fire and explosion hazards of
combustion turbime clectic generating nnits and speaities
recommended protection criveria.

6-1.2 1t should be recognized that some combustion 1 -
binc generatmy facilities consist of manutactured modules
wherein construction consists of siting these modules. pro-
viding tuel supply . cssential services, and interconnectuons
to the cleatric system. while other facilities consist of baild-
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ings specihicallv designed and built or modified tor the
combustion trbine generator and 1S auxiliaries. There-
fore. some of these recommendations may be more applhi-
cable to one tvpe of plant than the other,

6-2 Application of Chapters 2 through 5 and Chapter 8.
The recommendations contamed in Chapters 2 through 5
and Chapter 8 mav apph o combustion turbine clecric
ocnerating units. Jus incumbent on the fire visk evaluanion
to determine which recommendations apphy to amy specitic
combustion turbine unit. This s done by evaluaung the
specihic hazards that exist in the faciline and evaluanng the
level of aceeprable risk for the faclinn. For Large combus-
tion turbine units or combined ovdle plants. it s expected
that most of the recommendations will apph. whereas tor
individual packaged combustion turbine units, many of the
recommendations will not apply since the hazards
described may not exist ceg o small units may have no cable
spreading room or warchouse.

6-3 General Design and Equipment Arrangement.

6-3.1 Adequate separation should be provided. as deter-
mined by the tire risk evaluation. between:

ta Adjacent combustion turbine units
by Adjacent structutes or exposures.

1O Adjacent properties reg.. tank farms or natural gas
tacilitics that could present a severe exposure.

6-3.2  Consideraton should be given to cquipment Linvout
that i adjacent to combustion turbines and i line with
planes of turbine and compressor disks that have o highe
potential for damage from fiving debris.

6-4 Unattended Facilities. Fadilities that are operated
unattended present speaal five protection concerns,

6-4.1 Consideration should be given both 1o the delaved
response time of the fire brigade or pubhe tive hahung
personnel twhich may be several hoursy and to the Tack of
personnel available to atert others o a fire condiion.

6-4.2 The tire risk evaluation should addiress delaved
response and lack of commumcation. This may establish
the need 1o provide additnonal hire protection measures 1o
prevent a major five spread prior to the arrival ot fire fight-
ma personnel. The delaved response by personnel to the
site i necessitate antomatic shutoft of fore pumpns.

6-4.3 It awtomatic water or foam hre suppression sysiems
are unlized, a ovdling deluge valhve should be considered
The wrrangement will depend on the tvpe of svstem and
the hazard protected. Thermad detection is recommended.

6-4.4 Remote annundation of the fire signahing panel to
one o1 more constanth attended locatons v crtical fo
emergency response  The fire signalme puncl should be
located ar the entry to the unattended plant.

6-4.5 It i~ important that the responding fire brigade o
public fire tighting torces he tamilin with access. plant fire
protection swstems, emerzeney lightng, speahic hazands,
and methods of five control. This should be reflecied in the
plant fue emergency plan Gee Seciion 2-7)

,
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If an automatic foam svstem 1s provided for the fuel
storage tanks. a ovdding svstem could be provided o shut
down the system when the foam concentrate supply is
exhausted.

6-5 Combustion Turbine Generators.
6-5.1 General.

6-5.1.1 Site-specific design conditions or manufacturers’
wpical design will govern which equipment has enclosures
or how manv scparate enclosures will be provided tor the
combustion turbine generator equipment. The combustion
turbine generator is frequenth supplied ias a complete
power plant package with cquipment mounted on skids or
pads and provided with metal enclosures forming an all-
weather housing. In addinon to being weather ughto the
enclosures are designed to provide thermal and acoustical
msulation.

6-5.1.2 T'he major fire hazards associated with combus-
tion turbine generator units are:

(a) Flammable and combustible fucels. and

(b) Hvdraulic and lubricating oils.
6-5.1.3 In the event of @ pipe tatlure, large amounts of oil
or tuel could be released and ignite on contact with hot

metal parts. In addition to external fire hazards, combus-
tion turbines arc subject to the hazard of unconwrolled

internal fires if flamcout occurs and the tuel s not shut off’

immediatelv, or if fuel is admitted to a hot engine and
ignution does not occur. Other hazards associated with the
combustion turbine generators are:

(a) Elcctrical equipment. and

by Large amounts of filter media and endosure insulation.
6-5.2 Prevention of Internal Fires in Combustion Turbines.

6-5.2.1 Combustion turbines should have flame detectors
in the combustion scction to detect flameout or ignition
fatlure during startup. In the case of Hameout the tucl
should be rapidly shut ofl. Ifigniton is not achieved within
a normal startup time. then the control svstem should
abort the startup and cdose the fuel valves.

NOTE:  When o {lamceout occurs, {fucl valves should dose
as vapidhy as possible tprefevably ess than T secondi to pre-
clude the accumulation of unburned fucl m the combustion
chamber Loss experence documents that fives ot explo-
stons hanve occurted m o svstems when the fuel solition was
not achieved within 3 seconds.

6-5.2.2  In order o prevent conditions that could cause a
fire while the umt is operatng. control packages for com-
bustuon turbines should include the following monitors:

(1) Turbine speed sensor independent of the niam gov-
crnor. tor tipping on overspeed.

(b Vibration monitors at the main turbine bearmgs, fon
tripping on excessive vibration.

(¢) Turbine exhaust temperature monttor. for tmpping
on high temperature.

NOTE: Monitors for conditions by and (o shoutd have o

lower alirm pomt to alert operators of deteriorating oper-

ating conditions. See ANSI BEUSS 4 Gas farhine Control and

Prolechion Siems.

6-5.2.3 I'wo safery shutoff valves in series on the main
tuel line should be used to minunize the hikelihood of fuel
leaking mto the engine. On gas svstems an automatic vent
to the outside atmosphere should be provided between the
two valves.

6-5.3 Prevention of External Fires in Combustion Turbines.

6-5.3.1 Piping svstems supplving flonmable and combus-
uble liquids and gases should be designed to minimize oil
and tuel piping failures as desceribed below.,

(@) It rigid metal piping 15 used. it should be designed
with freedom o deflect with the engine. in any diredtion,
at the mtertace with the rurbine. This recommendation
also should apply to hvdraulic lines that are connected 1o
accessory gearboxes or actuators mounted directly in the
engine. Properly designed metallic hose is an alternaiine
for tuel. hyvdraulic. and lube ol lines in high vibraton
arcas, between rigid pipe supply lines and manifolds. and
the points of entry at the engine intertace.

(bt Rigid piping connected directh to the wturbine
should be supported such that twmlures will not occur due
to the natural frequency of the piping comnciding with the
rotational speed of the combustion turbine. Care should be
taken in the design of” pipe supports 1o avoid vibrations
induced by other equipment that may excite it natural
trequency.

() Welded pipe joints should be used where practical.
Threaded couplings and flange bolts in fuel and oil piping
should be assembled using o torque wrench and torqued to
the manufacturer’s requirements. Couplings should have a
positive locking device to prevent unsarewing.

(dhy Instrumentanon tubing. piping. and gauges should
be protected from accidental mechanical damage. Sight
alasses should be unbreakable.

() Where practical, lubricating oil Iines should use pipe
guard construction with the pressure feed line tocated
mside the return line.

6-5.3.2 In mam unuts the lubricatng oil s used tor both
lubrication and hvdraulic conuol. A listed fire resistive
fluid should be constdered for use i both svstems, I sep-
arate svstems are used. the hvdraalic control svstem should
use a histed five resistive hydraulic fluid.

6-5.3.3 Combustible gas detectoresy should be considered
tor the enclosure when the fuel tor the gas turbine is nat-
ural gas or other gascous-ty pe fucls.

6-3.3.4 For rccommendations vegarding containment
and dramage of liquids. sce Section

6-5.4 Fire Protection for Combustion Turbine.

6-5.4.1 Dctermination of the need for fire suppression tor
the combustuon turbine should be based on consideration
ot the tollowing: size and valuce of the combustion turbime.
conscquences of foss of the combustion turbme, and vul-
nerabihin ot adjacent structures and cquipment 1o dumage
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6-5.4.2 Water suppression svstems. where provided.
should follow the recommendations in Chapter 5 and the
tollowing criteria:

ta) Water sprayv nozzles provided to protect the power
turbine bearing housings behind the exhaust duct should
be directed based on unit geometry to avoid possible water
damage.

tb) Automatic sprinkler or water sprav protection
should be provided tor exposed ol piping and arcas on the
floor under the turbirre where leaking oil mav collect.

(¢} Water sprayv nozzles should not be directed at the
turbine casing or the combustor.

1d) Fuel valves should be arranged to close automat-
callv on water flow.

6-5.4.3 Total Flooding Gaseous Systems.

6-5.4.3.1 Where total flooding gaseous systems are used,
the turbine enclosure should be arranged for minimum
leakage by automatic closing of the doors. ventilation
dampers. and automatic shutdown of the fans and other
openings. Combustion turbine compartments are designed
to be capable of nominally air-ight dosure. During opera-
tion there is. however,
secondary cooling (compartment ventilation) air. This air
can be moved through the compartments by fans or ven-
turi action from the turbine combustion air. This air flow
will not stop immediately upon shutdown. and. therefore.
it must be considered in the extinguishing svstem design.

6-5.4.3.2 Gus design concentrations should be held
long as the hazards of hot metal surfaces above the auto-
igniton temperature and uncontrolled combustible liquid
flow exist (consult manufacturer for cool down umes).
Proper gaseous extinguishing svstem design dictates that
the design concentration be held in the compartment for
the u)olmg time discussed above to take place. This has
been shown te be around 20 minutes for many areas. hut
can be substantially longer. It also has been shown that the
intial gas discharge will not hold for a 20-min time period
in most turbine compartments. Thercfore. the designer
must determince the level of an extended added discharge
that is necessary to maintain fire extinguishment. This usu-
allv requires discharge testing to determine if design con-
centrations can be maintained. Where gas concentrations
cannot be effectively maintained. an alternative svstem,
such as high-expansion foam or water extinguishing svs-
tem. may be desirable.

6-5.4.3.3 System operations should be arranged to close
the fuel valves.

6-5.4.3.4 Maintenance of total flooding svstems is partic-
ularhy critical. In additon o the C\[m"mshmﬂ Lqmpmuu
the integrity of the enclosure to be flooded and the inter-
locks bc!\\eux the two should be maintained.

6-5.4.3.5 It should be noted that deep seated fires. such
as oil-soaked insulation, mav be present and will require
manual extinguishment after the gascous svstem soak tume.

6-5.4.3.6 For combusuon turbines located indoors. provi-
sions should be addressed for sately removing the gas and
potenual toxic combustion byv-products from the turbine
enclosure following system actuation.
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a need for substantial amounts of

6-5.4.4 High-Expansion Foam Systems. Where total
flooding high-expansion foam svstems are used for the
cnclosure in which the turbine is located. svstem operation
should be arranged to close the fuel valves.

6-5.4.5 Lubricating oil reservoirs and handling equip-
ment should be protected in accordance with 3-7.3.1 and
3-7.41

6-5.5 Inlet Air Filter.

6-5.5.1 Air filters should be of a tvpe that will not burn
freelv when exposed to fire. Filters qualifving as Class 1 as
tested in accordance with UL 900. Standard for Safety Test
Performance of A Filters. meet these requirements.

6-5.5.2  Manual fire hghting equipment should be avail-
able to personnel pufoxmmu maintenance on air flters.

6-5.5.3 Access doors or hatches should be provided for
manual fire fighting on large air hlter structures.

6-5.6 Generator.

6-5.6.1

mendations in 3-7.1

Hydrogen systems should comply with recom-
and 5-7.4.6.

6-5.6.2 Fire protection should be provided in accordance
with 6-3.4.1. 6-5.4.2. 6-5.1.3. or 6-5.4.4.

6-5.6.3 Air-cooled gencrators should be tightly sealed
against the ingress of moisture in the event of discharge
dcudental or otherwise) of a water sprayv svstem. Sedhn(T
must be positive. such as by a gasket or grouting, all
around the generator housing.

6-5.7 Starting Equipment. Fire protection should be
provided for the starting equipment and its enclosure.
based on consideration of the factors in 6-5.4.1.

6-6 Electrical Equipment.

6-6.1 Control Enclosures. The size of the combustion
turbine generator and the site design determine whether
control enclosures arc provided. Control enclosures nor-
mally are used in remote locations and are designed to be
unattended. Control enclosures contain turbine and gener-
ator control panels. switchgear. batteries, relavs, and indi-
caton gauges.

6-6.2 Auxiliary Electrical Equipment Enclosures. Aux-
iliarv electrical equipment enclosures. where provided.
normally contain static excitation equipment. switchgear.
current transformers, potential transformers, grounding
transtormers. and other electrical equipment.

6-6.3 A smoke detection svstem should be provided for
alarm onlv and early warning of an electrical fire.

6-6.4 .\ ol flooding gascous suppression svstem should
be considered for the enclosures.

Combined Cycle Units.
6-7.1 Heat Recovery Steam Generators. Hcar recovery

steam gencrators using supplemental firing should be
designed and protected in accordance with Scction 5-5.
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| 6-7.2 Steam Turbines. Stcam turbines. generators. and
their associated hazards should be designed and protected
in accordance with Section 5-7.

Chapter 7 Alternative Fuels

7-1 General. This chapter identfies fire and explosion
hazards of alternative fuel (e.g.. RDF, MSW, biomass) fired
electric generating plants and specifies recommended pro-
tection criteria.

7-2 Application of Chapters 2 through 5 and Chapter 8.
The recommendations contained in Chapters 2 through 5
and Chapter 8 may applv to alternative fuel fired clectric
generating station units. It is incumbent upon the fire risk
evaluation to determine which recommendations applv to
any specific alternative fuel fired unit. This is done by eval-
uating the specific hazards that exist in the facilitv and
determining the level of acceptable risk for the facility. Tt is
expected that most of the recommendations will apply to
all units. except where:

{a) Size and specific design elimmate certain hazards
{e.g.. Hy seal oil units, cable spreading rooms, or ware-
houses). and

(by The fire risk evaluation indicates a single source of water
{e.g.. a single tank) is considered adequate and reliable.

7-3 Mass Burn Fuels.
7-3.1 General.

7-3.1.1 This secuon (Section 7-31 identifies firc and
explosion hazards that are unique to the use of municipal
solid waste (MSW) as a boiler fuel by means of a process
that includes the hauling of MSW directly to a tipping floor
or storage pit and burning without anv special processing.
MSW is municipal sohd waste consisting of commonly
occurring residential and light commercial waste.

7-3.1.2 The major fire and explosion hazards associated
with mass burn units are:

(a) Sourcing. receipt, handling, and storage of large
quantitics of MSW.

(b) Unsuitable waste entering the facility: Examples
include certain hvdrocarbons, flammable liquids, metal
dusts, acetylene, explosives, etc.

(¢) Hvdraulic and lubricating oils associated with the
processing cquipment.

(di Improperly maintained clectrical cquipment.

{e) Large amounts of MSW accumulating in unsuitable
areas as a result of spillage or handhng.

(f) Inadequate dust control.
7-3.2 Plant Arrangement.
7-3.2.1 A MSW hot-load unloading area should be desig-

nated and separated from other areas (preferably out-
doors) so that loads containing smoldering or other suspect

constituents can be segregated. Such areas should be prop-
cerlv monitored and equipped to promptly extinguish
incipient fires before recombining with other MSW.

7-3.2.2  The refuse pit is normally enclosed on three sides,
up to the charging level. by reinforced concrete walls. The
thickness of the walls varv with facility design. but should
provide a minimum of 2-hr fire separation.

7-3.2.3  Exposcd steel columns located at the tront of the
refuse pit should be protected against structural damage
caused by heat (fire). This protection could include con-
crete encasement, water sprav, or other suitable alterna-
tives and should extend from the base of the column to the
roof of the refuse pit enclosure. Care should be taken
protect fire-proofing from mechanical damage.

7-3.2.4 Smoke or hcat vents should be considered in
accordance with 3-4.1.

7-3.2.5 Overhead cranes are often used to mix and stock
the refuse within the pit. Undesirable waste (large items
such as refrigerators) is often separated from the waste
stock bv the crane operator for offsite disposal or for
shredding/processing (see 7-3.5) prior to replacement into
the waste stock. All other items are loaded directlv mto
boiler feed hoppers without processing. In addition. the
acceptable method for extinguishment of small fires is also
direct loading of the smoldering refuse into the hoppers by
the crane operator. The following considerations should be
given with respect to the cranc operator’s pulpit:

{a) Locating the pulpit such that operator satety 1s not
compromised.

{by Ability to have a clear and unobstructed view of all
storage and charging arcas.

(¢) Providing self-contained breathing apparatus for
operator egress.

{(d) Providing direct communication with the boiler con-
trol room and floor manager.

{e) Ability to activate fire protection equipment.

7-3.2.6 Boiler feed equipment. such as a chute or meter-
ing bin, should be of noncombustible material and
designed to minimize pockets or corners that could cause
combustible material to build up. Video monitoring should
be considered for locations not readily visible to plant staff.
For further guidance. see NFPA 8503, Recommended Practice
[for Stoker Operation.

7-3.2.7 Mass burn facilities utilizing hammermills and
flailmills should refer to the criteria in 7-4.2.3.

7-3.3 Prevention of Fires and Explosions in Mass Burn
Units.

7-3.3.1 A communication svstem should be provided
between the floor manager and the control room to expe-
dite assistance in the event of hre.

7-3.3.2 The floor operators should ensure that MSW is
continuously moved to the processing or storage arcas.
Vehicles loaded with MSW should not be parked in the
building during idle periods.
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7-3.3.3 A regular program of housckeeping should be
bl = :

established 1o keep concentrations of combustible material

to 4 minimumn.

7-3.3.4 Opcrauonal experience has demonstrated that
roving operators and other plant personnel have been ke
factors in detection of fires and unsafe conditions. Tt is
important that they be properhy mained to observe and
react to ncipient fire situations. These should be reported
to the control room operator for evaluation o determine
what action is to be taken.

NOTE: The wrathic panern should mmimize iy requare-
ment for storage of the MSW i tghth endosed containers,
such as trarlers. to minimize the occurrence of spontancous
combustion of the fuel.

7-3.4 Fire Protection.

7-3.4.1 Hose stations designed in accordance with NFPA
14 should be located throughout MSW storage (tipping
building). charging floor. firing floor. hyvdraulic area. and
restdue building. Duce to the high trequency of use, the fol-
lowing points should be considered:

ta) Location and phvsical protection »o as to avoid
potential damage due to trathic patterns,

thy Size and number to be determined for umqgue plant
geometry (e.g., push walls).

(¢} Easc of use. maintenance, and storage. such as
through the use of continuous-flow. noncollapsible hose
reels.

(d} Protection from freezing in unheated arcas.

NOTE: Based on plant geomerny. combusuble loading.,
and staft sizeo a 250-gpm (946-L numy monitor nozse man
be necded i licu of or m conjunction with hoses

7-3.4.2 MSW comervors should be protected in accor-
dance with 5-1.6.2.

NOTE: Comvevors can be conudered proteaed by over-
head buildimg proteciion if not endosed or hooded.

7-3.4.3 Hvdraulic equipment. vesenvoirs, coolers. and
associated o1l filled equipment should be provided with
automatic sprinkler or water sprayv protection. Sprinklers
or sprav nozzles should be over oil contaimimg equipment

and for 20 i (6.1 m) bevond i all directions. A densiny of

0.25 gpmfi® (10,19 L'min-m* should be provided.

Exception:  Where a Isted foe vesistant fluad v wsed. protection i
nat needed.

7-3.4.4 The upping receiving building should be pro-
vided with automatic sprinkler protection throughout. Svs-
tems should be designed for 4 minimum ot 0.25 gpmft
(10.19 L. min-m™) over the most remote 3000 B (2749 m)
(increase by 30 percent for drv pipe svstemst of floor arca
with the protection arca per sprinkler not o exceed 130 #t°
{120 m"1. High temperature sprinklers [230°F (121°C) 1o
300°F (149°C)y} should be used.

NOTE:  The above requirements are based on storage
heights not exceed 20 fr (6.1 m.
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7-3.4.5 The MSW storage pit. charging floor. and grap-
ple Livdown arcas.

7-3.4.5.1 Automatic sprinkler protection should be pro-
vided throughout the refuse enclosure to protect the entire
root urca against structural damage. Syvstems should be
designed for o minimum of 0.20 gpn/ft” (8,13 Lomin-m™)
over the most remote 3000 {5 (279 m©) (increase by 30
pereent for dry pipe syvstems) of pit'floor arca with the pro-
tection arca per sprinkler not to exceed 100 fe 9.5 mo.
High temperature sprinklers [250°F (121°C) 1o 3007°F
(149°Ch] should be used. Exposed steel column protection,
where provided. should be designed i accordance with
NFPA 15 and can be connected to the overhead sprimkier
svstem. Duce to the distance between the bottom of the
refuse pit and the sprinkler svstem. manual hoses and
monitor noszles should be considered as the primany
means of ighting a MSW storage pit fire.

7-3.4.5.2 In addition o sprinkler protection. the storage
pit should be provided with monitor nozzle protection
designed to furnish a minimum of 250 gpm (916 Liminy at
100 ps1 (639 Pay at the up. Monitors should be located so
as to allow for coverage of all pit arcas with at least two 2y
streams operating simultaneously. Due to frequency of use
and potental for operator fire exposure. oscillating moni-
tor nozzles with manual override should be provided.

7-3.4.6 Particular care should be taken i the selection of
fire detection devices in consideration of harsh and dusn
emvironments and high air flows,

7-3.5 Explosion Suppression. Mass burn facihtios utiliz-
ing hammermills and flalmills for processing of oversize
bulky waste should follow the recommendations of 7-4.2.35,

NOTE:  Rotary shears utilizing manual or selecine feedimyg
demonstrate less of & hazard than hammermills and {lailm-
ills due o elimination of hazardous wastes b the operator
during the feeding process.

7-4 Refuse Derived Fuels (RDF).
7-4.1 General.

7-4.1.1 T'his scction (Section 7--h identities fire and
explosion hazavds that are unique ta the processing of
municipal solid wiste (MSW)Y into RDE. RDF is a boiler fucl
manutactured by means of a process that includes storing.,
shreddimg. classifving. and conveymg the waste to a fuel
storage arca. It s then conveved to the botler through o
metering device.

7-4.1.2  The major fire and explosion hazaitds associaed
with RDF fired units are:

ta) Sourding. receipt. handling. and storage of large
quantitics of MSW,

(hi Unsuitable waste entering the processing stream.
Examples include certain hvdrocarbons, flammable hiquids,
metal dusiss acerehvne. explosives, ctc In the event of
unsuitable material entering the processimyg siream, severe
explosion and five could result in the shredders or flail
mills.

(o Handling and storage of large quantities of RDE.
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() Hydraulic and lubricating oils associated with the
processing equipment.

() Improperly mamtuned electrical equipment.

() Large amounts of MSW and RDF accumulating in
unsuitable areas as a result of spillage. hundling. or processing.

{g) Inadequate dust control.
7-4.2 Plant Arrangement.

7-4.2.1 Fire arcas should be separated trom cach other by
approved means. In addition 1o the applicable require-
ments of 3-1.1.2, 1t is recommended that. as a minimum,
fire arca boundaries be provided to separate:

ta) The tipping tloor ancluding the MSW storage)
by The processing arca

1<) RDF storage.

7-4.2.2  Spectfic MSW and RDF hot-load unloading arcas
should be designated and separated from other areas
(preferably outdoors) so that loads conraining smoldering
or other suspect constituents can be segregated. Such arcas
should be properly monitored and cquipped to prompth
extinguish incipient fires before recombining with other
MSW and RDF.

7-4.2.3 There 1s a potential five and explosion hazard
with the use of hammermills and Hailmills and associated
dust collection equipment. During the size-reduction pro-
cess flammable or explosive matertals in the waste stream
mav be ignited.

7-4.2.3.1 The primary shredder and assocated dust col-
lectors should be located within an enclosure ot damage-
limitung construcuon. It is preterable that the encloswe be
detached from the main buildimg. Other alternatives
included are locations:

(a) Outside of, but sharing a common wall with the main
building

thy Inside of the man building. along an outside wall

t¢or Within the main building.

CAUTION:  In view of the dithcalties mopresenung and
controlling all types of shredder explosions atis important
to olate the shredder and surrounding enclosure from
vulnerable equipment and occupned areas mothe plant,
Consideration should be given to the protection ot operat-
ing personnel o1 vistors trom the potental blast zone

7-4.2.3.2 Sccondary shredders do nor exhibit as signihi-
cant a fire and explosion potental as for primary shred-
ders. Where specific designs do not eliminate the potenal
for explosions in the sccondary shredder. reter to
7-4.2.31.

7-4.2.3.3 Shredders, shredder enclosures, and openings
into the enclosure should be designed so that. by a combi-
nation of venting and wall strength. they will resist a pos-
tulated worst credible case explosion. Consideration
should be given to a substantial increase in explosive pres-
sure as a result of venting of shredders into a combusuble
vapor-air mixture within the enclosure. It is recommended

that designers seek guidance from those having speaahized
experience m the analvsis of such hazards. including spec-
itving and constructing ot explosion venting and shredder
cnclosures.

NOTE:  An example of the postulated worse aredible case
explosion mught be an acenlene tank. Explovions mvolving
deronable material are bevond the scope of this document.

7-4.2.3.4 Plattorms at intermediate clevations should be
of open grating to reduce obstructions to the effective vent
arca.

7-4.2.3.5 Llcctrical cquipment located inside the shred-
der enclosure should be rated for use i both hazardous
vapor and dust armospheres in accordance with Articles
300 and 501 of NFPA 70, Naetional Elvctnical Code.

7-4.2.3.6 Scrvice pancls or controls for the shredder
should be located so as not 1o expose operating personnel
to the blast zone.

7-4.2.3.7 Explosion venting should be sized using the
hvdrogen nomographs as described in NFPA 68, Gude o
Venting of Deflagrations. Where ducts are used 1o vent
explosions to the outside. consideration should also be
ghven to increased pressure caused by the length of the
vent duct. 1f the vent arca wvailable s madequate for sutfi-
cient explosion venting because of the height of the vent
stack or other factors, an explosion suppression svstem in
the shredder should be used to augment the venting
arrangement. Reter to 7-£5.

7-4.2.3.8 Wherce access door assemblies are provided for
primary shredder enclosuve. theyv should be kepr secured
to prevent unauthorized access when the equipment is
operating. The access door assemblies should have the
same pressure raung as the endosure,

7-4.2.4 Boiler Feed Equipment.

7-4.2.4.1 Boiler feed equipment. such as a metering bin.
should be of noncombustible material and designed o
minimize pockets or corners that could cause combustible
material to build up. Video monitoring should be consid-
ered tor locations not readily visible to plant staff. For fur-
ther guidance. see NFPA 83050 Recommended Practice for
Stoker Operation.

7-4.2.4.2  Access hatches should he provided 1o allow
operating personnel to break up accumulations of combus-
tible material or plug gauges. In addition, the harches
should be placed so that the stream from a five hose can be
dirccted onto a fire that may occur inside the equipment.
NOTE For personnel satety considerations. see NFPA
SO0, Recomniended Pt jor Stoher Opevation. for turdhe

auidance.

7-4.2.5 Smokc o1 heat vents should be considered i
accordance with S 1.

7-1.3 Prevention of Fires and Explosions in RDF Units.
7-4.3.1 A communication system should be provided

between the floor manager and the control room to expe-
dite assistance i the event of hre.
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7-4.3.2 The floor operators should ensure that MSW is
continuously moved to the processing or storage areas.
Vehicles loaded with MSW or RDF should not be parked in
the building during idle periods.

7-4.3.3 A regular program of housekeeping should be
established to keep concentrations of combustible material
1o 4 minimum.

7-4.3.4 The process should be designed to minimize the
production of dust. Dust collected in a dust collection syvs-
tem, baghouse. or cvclone should be discharged down-
stream of the collection svstem, back to the conveving svs-
tem. or back to the residue or waste stream. For additional
guidance. see 5-1.3.4.

7-4.3.5 Opcrational experience has demonstrated that
roving operators and other plant personnel have been kev
factors in detection of fires and unsafe conditions. It is
important that thev be properlv trained to observe and
react to incipient fire situations. These should be reported
to the control room operator for evaluation to determine
what action is to be taken.

NOTE: The watfic pattern should mimimize any require-
ment tor storage of the MSW o1 RDF in ughth enclosed
contaners. such as tailers. o mnimize the occurrence of
spontancous combustion of the tuel.

7-4.4 Fire Protection.

7-4.4.1 Hose stations designed in accordance with NFPA
14 should be located throughout MSW storage (upping
building). processing structures. and RDF storage struc-
wres. Duc to the high frequency of use. the fnllommr
points should be c()mldelcd

(2) Location and phvsical protection so as to avoid
potential damage due to trafhe patterns.

(b) Size and number to be determined for unique plant
geometry (e.g., push walls).

(¢) Ease of use. maintenance. and storage. such as
through the use of continuous-fHow. noncollapsible hosc
reels.

(d) Protection from treezing in unheated areas.

NOTE: Based on plant geometry, combustible loadmmg.
and stafl sizes a 250-gpm (946 Lomin) monitor nozzle may
he needed m lieu of or m conjunction with hoses.

7-4.4.2 Based on the combustible loading. location. and
essential use. an automatic sprinkler svstem should be con-
sidered for dust collectors, baghouses. and cvelone tipe
separators. See 3-4.6.5.

7-4.4.3 MSW and RDF convevors should be protected in
accordance with 5-4.6.2.

NOTE  Expernence has shown that shiedder discharge
comvevors are patticularh susceptible to high five frequen-
aes Consaderauon should be given to the use of water
spray svstems i conjunctuon with spark detection i these
cases, Comveyors other than shredder discharge can be con-
sidered protected by overhead bulding protecuon. it not
enclosed or hooded.
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7-4.4.3.1 Interlocks. The actuation of a fire suppression
system should cause eqmpmem it protects to shut down.
With the shutdown of the cquipment, the upstream feed
convevors should also shut down to stop feeding combusti-
ble material to the fire. while downstream convevors
should be stopped to prevent the spread of the hre. A
manual override should be provided.

NOTE. Where a taalits has a rizidhy entorced operaung
sequence and satshes itselt and the authority having juris-
dicuon that the operaung pracuces and the judgment of the
plant operators provide acceptable protection. this interlock
with the fire protection svstem may be provided through
operator action in accordance with operating procedures.

7-4.4.4 Classihiers’'trommels. such as rotaung screcns.
should be provided with water spray protection to prevent
fire from propagating downstream through the screen.
Systems should be designed for a minimum of 0.25 gpmft’
{10.19 L'min-m™) of the enure screen area with nozzles no
more than 10 ft (3.0 m) on center. Consideration should be
given to avoiding phvsical damage from mobile equipment
operation in the area and from the material being processed.

7-4.4.5 Hvdraulic equipment, reservoirs, coolers, and
associated ol flled equipment should be provided with
automatic sprinkler or water sprav protection. Sprinklers
or sprav nozzes should be over il containing cquipment
and for 20 ft (6.1 n bevond in all directions. A density of
0.25 gpm/f’ (10.19 L'muin-m”) should be provided.

Exception: Where a lited fire yesastant flind s wsed, protection
i not needed.

7-4.4.6 The dppingrecening building should be pro-
vided with automauc sprinkler pr()tcction throughout. Sys-
tems should be dcswncd for a minimum of 0.953 gpm’ ft'
(10.19 L'min-m”) over the most remote 3000 ft* (279 m™
fincrease by 30 percent for dry pipe svstems) of floor area
with the protection area per sprinkler not o exceed 130 ft*
112.0 m’y. High temperature sprinklers [250°F (121°C) to
300°F (149°C)] should be used.

NOTE. The above requirements are based on storage
heights not exceeding 20 6.1 mo.

7-4.4.7 The processing building should be provided with
automatic xplmLILr pr otection (hmu"h()ut Svstems <hould
be designed for a minimum of 0.25 gpmy ft* (10.19 L'min-m*)
over [h( most remote 3000 17 (279 m*) (increase by 30 per-
cent for dry pipe svstems) of floor arca with the protection
arca per sprinklet not to exceed 130 7 (12.0 m™)

NOTE  Due o the large quanuns or platdorms. cquip-
ment. and walkwavs, care should be taken to indude cover-
age under all obstructions greater than 12 mi wide.

7-44.8 The RDF storage building should be provided with
automatic sprinkler protection throughout. Svstems should
be designed for @ minimum of 0.33 gpmft™ 114.26 L min-m™)
over the most remote 3000 f© (279 m*) tincrease by 30 per-
cent for drv pipe svstems) of floor arca with the protecuon
arca per sprinkler not to exceed 100 fi” (9.3 m". High wm-
perature sprinklers [230°F (121°C) to 300°F {149°C)] should
he used. Storage heights in excess of 20 ft (6.1 m) will require
higher design densities.
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7-4.4.9 The RDF boiler feed system arca. including bins,
hoppers. chutes, convevors. cte.. should be considered tor
automatic sprinkler protecion. Where provided. the svs-
tems should be designed for a nunimum of 0.20 gpm. i’
(3.15 L'min-m* over the most remote 2000 ft (185.8 m™)
(increase by 30 percent for dry pipe svstemsy of floor arca
with the protection arcd per sprinkler not to exceed 130 fi*
{12.0 m"). Internal. as well as external. protection should
also be considered depending upon specific equipment
design, ceiling heights. and accessibiliny tor manual hire
fghting. '

7-4.4.10  Shredder enclosures should be provided with auto-
matic sprinkler or water sprav protection. Svstenis should be
designed for a minimum of 0.25 gpm/tt” (10.19 Lymin-m™ over
the most remote 3000 17 (279 m™) increase by 30 percent for
drv pipe svstems) of floor area with the protection arvea per
sprinkler not to exceed 100 £t (9.3 m™). Water sprav protection
should also be provided within the shredder housings ar intake
and discharge chutes and within vent shafts.

7-4.4.11 The environment should be considered in sclect-
ing detecuon devices. Heat detection 1s most rehiable under
condiuons encountered in process areas. Smoke detection
should not be used n process arcas. 1t flame detectors are
used. an air sweep of the lens should be provided.

7-4.5 Explosion Suppression.

7-4.5.1 Explosion suppression svstems should be consid-
ered for protecton of shredders. If such svstems are
selected. they should be designed and mstalled by qualified
individuals using listed components. See NFPA 69, Stan-
dard on Explosion Prevention Systemn, for turther guidance.

7-4.5.2  Explosion suppression svstem detectors and agent
distribution should cover the entire shredder volume and
all contiguous arcas, including inlet and discharge convey-
ovs. reject chutes, and dust collection svstems.

7-4.5.3 Mountings tor explosion suppression sistem
detectors and extunguishers must be cleaned frequently to
ensure successful operation. Mounrings. which include
provisions for air purges. pneumatic rodding. and manual
cleanout. have been found to be cffective.

7-5 Biomass Fuels.
7-5.1 General.

7-5.1.1 The section (Scecuion 7-3) wdentifies fire and explo-
ston hazards that are unique to the processing of forest and
agricultural by-products te.g.. woodchips. rice hulls, sugar
cane. etc.) into boiler tuel manutactured by means ot a
process that can incude. but is not Iimued o, storing,
shredding, dassifving, and conyveving the biomass to a tuel
storage area and conveving it from the storage area to feed
the botler through a metering device. In general, biomass
fuels are such that fires ot low to moderate intensity would
be expected. There can be cases, however, in whidh tuel
tvpe and processing will present a greater fire hazard and
so require a higher fevel of protection.

7-5.1.2  The major hre and explosion hazards assodiared
with biomass fired units are:

(a) Sourcing, receipt. handling, and storage of large
quantitics of biomass.

(hy Unsuitable biomass (c.a.. herbicides. explosives,
flammable liquids. tramp metal entering the processing
stream.

t¢1 Hvdrauhe and lubricating oils assodated with the
processing equipment.

(dy Improperly maintained electrical equipment.

t¢) Large amounts of blomass accumulaung m unsuit-
able arcas as a result of spillage. handiing. or processing

(ty Inadequate dust control.
7-5.2 Plant Arrangement.

7-5.2.1 The mimal biomass receiving and storage area.
whether imndoors or outdoors, should be destgned in accor-
dance with:

(&) NFPA L6, Recommended Safe Practice for Stovage of For-
est Products

(b NFPA 61B. Standard jor the Prevention of Foes and
Explosions in Gram Elevators and Faalities Handlmg Budle Raw
Agricultural Commodation

(¢) NFPA SO0A, Recommended Practice joy Protection o
Bualdmgs fron Exterior Fore Exposure

(d) NEFPA 231, Standard jor General Storage, Appendin C
(¢ NFPA 299, Standwrd por Protection of Life and Property

jmm ”7/{[]71:’

(1) NFPA 663, Standard tmr the Prevention op Foes and
Explosions on Wood Processing and Woodworking Facdities.

7-5.2.2  Specafic biomuss unloading arcas should be desig-
nated and separated from other arcas (preferably out-
doors) so that loads containing smoldering or other suspect
constituents can be segregated. Such arcas should be prop-
crhy stafted and cquipped 1o prompuly extnguish incipient
fires betore recombining with other bromass.

7-5.2.3 Where process or handling cquipment involves
biomass materials with particle size less than 80 mesh and
with moisture content less than 30 percent by volume, a
potenual explosion hazard exists. Refer to NFPA 68, Guode
for Venting of Deflagrations: NFPA 69, Standard on Explosion
Prevention Systemn: and NFPA 664, Standard for the Preven-
ton of Frres and Explosions in Wood Processing and Woodwork-
me Faabties. tor further guidance.

7-5.2.4  Five arcas should be separated from cach other by
approved fire barricrs. spatial separation. or other
approved means. In addition o the requirements of
3-1.1.2. 1t s recommended that, as a minmmum. fire arca
boundaries be provided to separate:

(a} The recening storage arca

(b1 The processing arca.

7-5.2.5 Boiler feed equipment. such as a metering bin,
should be of noncombustible material and designed to
mmimize pockets or corners that could cause combustible
material to build up. Video monntoring should be consid-
ered for locations not readily visible 1o plant swaft. Refer to
NEPA 83010 Standard por Sigle Burner Boley Opevation:
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NFPA SB5C, Standard for the Prevention of Furnace Explosions
fmplosons in Meditple Burner Boder Fromeaces: NFPA 8303, Standard
Jor Puleerized Frel Systems: NFPA SBHL Sindeard for the Precendon of
Combotum Huzards o0 Atmospherie Fhadid Bed Combstion Svtem
Boen: and NFPA 8505, Recommended Proictice for Stoker Opevation.

7-5.2.6  Where access hatches are provided. they should

allow operating personnel to break up accumulations of

combustible material or plug gauges. In addition. the
hatches should be placed <o thar the stream from o fire
hose can be directed onto a fire that may occur inside the
cquipment.

NOTE: For personnel satetv consideratons, see NFPA
805, Recommended Practie i Moker Operation. {or further
quidance.

7-5.2.7 Smoke or hear vents should be considered in
accordance with 3-1.1.

7-5.2.8  For biomass fadiliues utilizing processes described
mn 7-5.2.4, refer to 7-5.2.5.

7-5.3 Prevention of Fires and Explosions in Biomass
Units.

7-5.3.1 Outdoor Storage. For the prevention of fires with
outdoor storage of biomass. see NFPN 46, Recomnended
Safe Practice jor Storage of Forest Produds.

7-5.3.2 Indoor Storage.

7-5.3.2.1 A communicanion svstem should be provided
between facilits personnel and the control room to expe-
dite assistance in the event of fire,

7-5.3.2.2  For biomass materials subject to spontancous
ignition, the piles should be rotated on a regular basis.

7-5.3.2.3 Vchicles loaded with biomass should not be
parked in the building or storage arcas.

7-5.3.2.4 A regular program ot housckeeping should be
established to keep concentrations of combustibie material
Lo a ninmimum.

7-5.3.2.5  Operational experience has demonserated that
roving operators and other plant personnel have been ke
tactors m detection of fires and unsafe condirions. It 1s
important that they be properly mrained to observe and
react to incipient fire situations. These should be reporred
to the control room operator tor evaluation to determine
what action is to be taken.

7-5.3.2.6  The process should be designed to mmimize the
production ot dust. Dust collected in a dust collection ws-
tem. baghouse. or cvclone should be discharged down-
stream of the colleetion system. back to the comveving sys-
tem, or back to the residue or waste stream. For adduional
amdance, see 54304

7-5.4 Fire Protection.
7-5.4.1 For the fire protection of outdoor biomass mate-

rial. see NFPA IS, Recommended Sate Praciiee for Stovage of
Forest Products.
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7-5.4.2  Hose stations designed in accordance with NFPA
11 should be focated throughout the biomass storage. han-
dling. and processing buildings. The following poinis
should be considered:

tar Location and physical protection so as 1o avoid
potential damage due to trathe patrerns.

(hy Size and number to he detcrmimed for umque plam
geometny e push walls)

(01 Ease of use. maintenance. and storage. such as
through the use of continuous-flow . noncollapsible hose
recls,

ey Protecrion from freczimg m unheated arcas.

NOTE: Based on plant geomenny, combustible loadmag,
and stafl size a 230-gpm (946 Lomine monmioy noszle man
be needed my ien ol or i conjunction with hoses

7-5.4.3 For biomass handling soructures and comerors,
refer to 5- 16,

NOTE. Conmvevors can be considered protected by over-
head sprinklers if not enclosed or hooded.

7-5.4.4 Biomass storage buildings should be provided
with antonmatc sprinklers throughout. Svstems should b
designed for o minimum of 0,25 gpm U (1019 Lomin-mo
over the most remote 3000 7 (279 m™1 dnercase by 30
percent for dry prpe svstemsy of floor arca with the protec-
tion arca per sprinkler not to exceed 130 U7 112.0 m7,

NOTE  Bromass fucls exhibin a wide ranue of burnmg
charactersies and upon evaluatnon can requoe mereased
levels of protection.

7-5.4.5 bBased on the combustible loadmg. locanon, and
essential usel an automatic sprinkler svstem should be con-
sidered for dust collectors, baghouses. and ovdone type
separators. See 3-4.6.5.

7-5.4.6 Hydraulic cquipment. reservoirs. coolers. and
associated ol filled cqupment should be provided with
automauc sprinkler or water sprav protection. Sprinklers
or sprin noszles should be over oil containing cquipment
and for 20 ft (5.1 nn bevond in all directions. A density ot
0.25 epm {7 (10,19 L min-m~) should be provided.
Exception. Where o listed e yesistand fhiod s wsed. protechion i
nol nevded.

7-5.5 Explosion Protection. Biomass units utiizing
cquipment capable of producing explosive concentrations
of gases or dusts as deseribed in 7 3 should be provided
with explosion ventmg or explosion suppraéssion svstems,
For further guidance see NFPA 650 Griede for Vendong of
Deflagrations. NFPA 690 Sandard on Explosion Procentog
Swiems, and NFPA 66 L Standard jor the Prevention ol Fores
and Explosions or Wood Procesing and Woodseorhing Facifiies,

7-6 Rubber Tires.
7-6.1 General.
7-6.1.1 This scction (Scation 7-00 idennfies fire and

explosion hazards that are unique to the processing of rub-
ber tives as a primany or secondary boiler fuel by micans of
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a process that can include. but v not limited to, storing.
shredding. and comveving the rubber tives to a tuel storage
arca tand comveving 1t trom the storage arca 1o tuel the
boilery.

NOTE. In gencral, rubbar tires have a Bru content of
15.000 Brus per pound. roughly two to thiee times that of
wood or RDF.

7-6.1.2 There are several inherent fire hazards associated
with scrap tires, whether outside or inside a building. Once
tires arc ignited, the fire develops rapidly, and it is ditficult
to extinguish. The tires will generate a large amount of
black smoke. In addition. as the tires burn they generate
otl that can spread and increase the size of the fire.

7-6.1.3 Hazards Associated with Scrap Rubber Tires.
The major fire and explosion hazards associated with scrap
rubber tire units are:

(a) Storage of large quantities of tures, whether inside or
outside:

th1 Fast developing and rapidly spreading five that
burns for an extended pertod of time:

(¢) Hampering of fire highting duc to the generation of
Lnge amounts of black smoke and water pollution from
runoff:

teli Unsuitable marerial entering the processing stream:

t¢) Large amounts of scrap tires accumularing in unsuit-
able arcas as a result of spillage. handlmg. and processing:

(1) Inadequate dust control.
7-6.2 Plant Arrangement.

7-6.2.1 The mitial receving and storage arcas should be
located outdoors. The area should be secured and cleared
ot all vegetation within 100 ft (30.5 m) ot tire storage. Sce
Appendix C of NFPA 231D, Standawrd [or Stoage of Rubber
Ties, for turther gmdance on pile sive. separaton, and

AUCUNN.

7-6.2.2 'The boiler feed cquipment. such as a metering
bin, should be of noncombusuble material and designed 1o
minimize pockets or corners that would cause combustible
material to build up. Video monitoring should be consid-
cred tor locations not readily visible to plant statf. Reter to
NEPA B30O1, Standeard for Singl Burner Botier Opevalion:
NEPA SSC Standard for o Presenfion of Furnaoo Explosons
Duplostons i Multiple: Burner Boler-Faynacn: NFPA 8503,
Standarvd for Pedverzed Fuel Systems: NFPA SSUL Standeard for the Pie-
cention of Comination: Hazards in Aonospheree Thadiaed Beel Combustion
Swtemt Boders: and NFPX RSSO0 Recommended Practee for Ntk
Ofperation.

7-6.2.3 When overhead cranes are used o load meside
teed hoppers brom inside the storage pies. the followmg
should be constdered:

ta} Locaung the pulpit so that operator safeny is not
compromised.

tht The abtlirv to have a dlear and unobsurucred view ot
all storage and charging arcas.

NOTE: For additonal guidance on cranes and storage
pits. veler o 7-42

7-6.2.4  For dre plant processes that generate dust explo-
ston potennal. refer o NFPA 680 Guide Jor Venling of
Deflagrations. NFPN 69 Standard on Explosien Prevention
St and individuals having spedialized experience.

7-6.2.5 Smokce or heat vents should be consdered in
accordance with 3-1.1.

7-6.3 Prevention of Fires and Explosion in Scrap Rubber
Tires.

7-6.3.1 A communicanion svstem should be provided
between faciliy personnel and the control room o enpe-
dite assistance i the event ol fire.

7-6.3.2 The tacihinn personnel should ensure that sarap
tires are contnuoush moved to the processing o1 storage
arcas. Vehices Toaded with sarap tires should not be
parked in the building during idle periods.

7-6.3.3 A vegular program of houscheeping should be
established 1o keep concentrations of combustible material
fO a MInimum.

NOTES For addmonal amdance, see Appendin € of NFPA
2HLD Standdeiredd joa Stoveige of Tl froos.

7-6.3.4 The process should be designed to minimize the
production of dust. Dust collected in o dust collection sys-
tem. baghouse, or cyvelone should be discharged down-
stream of the collection svstem, back to the conveving svs-
tem. or back o the residue or waste stream. For additonal
surdance., sce 5-4.3 4

7-6.4 Fire Protection.

7-6.4.1 For the water supph and fiie protection requine-
ments of outdoor storage of scrap rabber tives. see Appen-
din C o NFPA 231D, Stendard jor Storagce of Rubber Lives,

7-6.4.2  Hose statons designed moaccordance with NFPA
1t should be located throughout the tactlitn . The tollowing
points should be consaidered:

tar Location and physical protection so as 1o avoid
potential damage due to natfic patterns:

thy Size and numhbaer to be determimed tor unique plant
ceometry (e.a. push wallsi

(¢ Protecuon from treeszing m unheated areas:
NOFE T

e conttol and exonguishment. Addinon of foam to hose
streants should he considered.

Hose stattons e considered essential tor tal

NOTE 2 Plant geomceny, combustible loading, and staft-
ing mav mdicate that the wse of 230 apm momitor nozzles,
i hens ol o meconpuncnon with hoses i acce prable

7-6.4.3  Buased upon the combustible loading. locaton,
and cssential usesan automatie sprinkler svstem should be
constdered for dusr collecrors, baghouses. and Gvddone tvpe
Separators. See S-16 A,
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g structures and

<

7-6.4.4 For scrap rubber tire handlin
convevors, refer to 5-1.6.

NOTE:  Experience indicates that sprinkier systems may
not be effective and that foam-water spray svstems are pre-
ferred tor fire control. These svstems are intended 1o con-
fine the fire. and manual fire fighting may be required.
Guidance should be sought from individuals having specal-
wed experience for the selection of toam and foam applica-
tion devices.

7-6.4.5 The scrap rubber tire pit should be provided with
foam-water sprav protection throughout. The svstemys) should
be designed for a minimum of 0.24 gpmeft (9.77 Lmin-m®)
over the entire pit area with the protection area per nozzle not
to exceed 100 f* (9.3 m™).

CAUTION: Due to the extreme hasard, clearance
between the top of storage and foam-water sprav svstems
should be minimized.

7-6.4.6 In addition to the foam-water sprav protection.
the storage pit should be provided with monitor nozzle
protection designed to furnish a minimum of 250 gpm
(946 L'min) at 100 psi (689 Pa) at the tip. Monitors should
be located so as to allow for coverage of all pit areas with at
least two streams operating simultancously. Due to the
potential for operator hire exposure, oscillating monitor
nozzles with manual override should be provided.

NOTE:  Addinon of foam to the monitor nozsles should be
considered.

7-6.4.7 For protection and storage of scrap rubber tires
indoors. refer to NFPA 231D.

7-6.4.8 The boiler’s tire feed svstem. including bins, hop-
pers. and chutes, should be considered for automatic foam-
water protection. Where provided. the syvstem should be
designed for a minimum of 0.30 gpm/fr® (12.22 Lymin-m™)
over the most remote 2,500 {7 (232 m¥).

7-6.4.9 All water sprav systems should be capable of
remote actuation from the control room or other con-
stanthy attended areas. Additionally. local actuation stations
should be placed adjacent to the fire areas along lines of
egress and in consideration of operator safetv and protec-
tion from damage due to equipment.

7-6.4.10 Hvdraulic equipment. reservoirs, coolers, and
assoctated oil filled equipment should be provided with
automatic sprinkler or water sprav protection. Sprinklers
or spray nozzles should be over oil containing equipment
and for 20 ft (6.1 m) bevond in all directions. A density of
.25 gpm 1t (10.19 Limin-m*y should be provided.

Exception:
not needed.

Where a listed fire vesitant flwid i used, protection i

7-6.4.11 Parucular care should be taken in the selection
of detection devices in consideration of harsh and dust
environments and high air flows.

7-6.5 Explosion Protection. Scrap rubber tire units uu-
lizing equipment capable of producing explosive concen-
trations of gases or dusts should be provided with explo-
sion venting or explosion suppression svstems. For further
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guidance. sce NFPA 68, Guide for Venting of Deflagrations.
and NFPA 69. Stundard on Explosion Preventwon Sysiems.

7-7 Other Alternative Fuels and Processes. Other alter-
native fuels (e.g.. culm, peat. gob. etc.) arc used as boiler
fuels. Also, other technologies exist tor the utilization and
processing of alternative fuels as boiler fuels. It is recom-
mended that designers seek guidance from those having
specialized experience to understand the unique character-
istics of anv particular fuel or technologv in order to prop-
erly apply the appropriate portions of this and other appli-
cable documents.

Chapter 8 Fire Protection for the
Construction Site

8-1 Introduction.

8-1.1 Although manv of the activities on fossil-fueled clec-
tric generating plant construction sites are similar to the
construction of other large industrial plants. an above aver-
age level of tire protection is justified due to life satetv con-
sideration of the large number of on-site personnel. high
value of materials. and length of the construction period.
Consideration of fire protection must include safety to hife,
potential for delays in construction schedules and plant
startup. as well as protection of property.

8-1.2 Major construction projects in existing plants
present many of the hazards associated with new construc-
tion while presenting additional exposures to the existing
facilitv. The availability of the existing plant fire protection
equipment and the reduction of fire exposure by construc-
tion activities are particularly important.

8-1.3 For hre protection for plants and areas under con-
structon, sce NFPA 241, Standard for Safeguarding Construr-
twn. Alteration, and Demolition Operations. This chapter
addresses concerns not specificallv considered in NFPA 241

8-2 Administration.

8-2.1 The responsibility for fire prevenuon and fire pro-
tection for the endre site during the construction period
should be clearly defined. The administrative responsibili-
ties should be to develop. tmplement. and periodically
update as necessary the measures outlined in this recom-
mended practice.

8-2.2 The responsibility for fire prevention and fire pro-
tection programs among various parties on site should be
clearh delineated. The fire protection program that is to
be observed and the owner’s right to administration and
enforcement should be established.

8-2.3 The fire prevention and fire protection program
should include a fire risk evaluation ot the construction site
and construction activities at anv construction camp (e
Chapter 2y,

8-2.4 Wiitten procedures should be eswblished tor the
new construcuon site, including major construction
projects i existing plants. Such procedures should be
accordance with Secuions 2-40 2-5, 2-6, 2.7 and 2-5.
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| 8-2.5 Securitv guard service, including recorded rounds.
should be provided through all arcas of construcuon dur-
ing times when construction actvity 1s not in progress (vee
NFPA 601, Standard on Guard Service an Fire Loss Prevention).

() The first round should be conducted one halt hour
after the suspension of work for the day. Thercafter,
rounds should be made every hour.

(b) Where partial construction activities occur on second
and third shifts, the guard service rounds may be moditied
to include onls unatiended or sparsely attended arcas.

(¢) In areas where automatic fire detection or extin-
guishing svstems are in service. with alarm annuncianon at
a constantly attended location. or in areas of limited com-
bustible loading. rounds mayv be omitted after the first
round indicated in (a) above.

8-2.6 Construction schedules should be coordinated so
that planned permanent fire protection svstems are
installed and placed in service as soon as possible. at least
prior to the introduction of anv major fire hazards identi-
tied in Chapter 5.

8-2.7 In-service fire detectuon and fire extinguishing svs-
tems provide important protection for construction mate-
rials, storage, etc.. even before the permanent hazard
present. Temporary fire protection systems mav be war-
ranted during certain construction phases. The nced and
tvpe of protection should be determined by the individual
responsible for fire prevention and fire protection.

8-2.8 Construction and nstallation of fire barriers and
fire doors should be given priority in the construction
schedule.

8-3 Site Clearing and Construction Equipment.

8-3.1 Site Clearing.

8-3.1.1 Prior to clearing forest and brush covered areas.
the owner should ensure that a written fire control plan is
prepared and that fire ighung tools and equipment are
made available as recommended by NFPA 295, Standard for
Waildfire Control. Contact should be made with local fire and
forest agencies for current data on restrictions and fire
potential, and to arrange for necessary permits.

8-3.1.2  All construction vehicles and engine-driven portable
cquipment should be equipped with effective spark arrestors.
Vehicles equipped with catalvtic converters should be prohib-
ited from wooded and heavily vegetated arcas.

8-3.1.3 Fire tools and equipment should be used for fire
emergencies onlyv and should be distinctly marked.

8-3.1.4 Each site utility vehicle should be equipped with
at least one fire fighting tool, portable hre extinguisher. or
backpack pump filled with 4 to 3 gal (15 to 19 L) of water.

8-3.1.5 Cut trees. brush. and other combusuible spoil
should be disposed of promptls.

8-3.1.6 Where it is necessary to dispose of combustible
waste by onsite burning. designated burning areas should
be estabhished with approval by the owner and should be in

| 8-3.1.7

compliance with federal. state. and local regulations and
guidelines. The contractor should coordinate burning with
the agencies responsible for monitoring fire danger in the
area and obtain all appropriate permits prior to the start of
work (we Section 8-2).

Local conditions may require the establishment ot
tire breaks by clearing or usc of selective herbicides
areas adjacent to property hnes and access roads.

8-3.2 Construction Equipment. Construction equipment
should meet the requirements of NFPA 312, Stundard for
Truck Fire Protection,

8-4 Construction Warehouses. Shops. and Offices.

8-4.1 All structures that arce to be retained as part of the
completed plant should be constructed of materials as indi-
cated in Chapter 3 and should be in accordance with other
recommendations for the completed plant.

8-4.2 Construction warchouses. offices. trailers. sheds.
and other facilities for the storage of tools and materials
should be located with consideraton of their exposure to
major plant buildings or other important structures. For
guidance in separation and protection sce NFPA 80A, Rec-
ommended Practice for Protection of Buildmgs prom Exterior For
Exposures.

8-4.3 large central ofhice facilities may be ot substantial
value and contain high value computer equipment. irre-
placeable construction records, or other valuable contents,
the loss of which mas result in significant construction
delavs. An analvsis of fire potential should be performed.
This analvsis mav indicate a need for automanc sprinkler
svstems or other protection or the desirability of subdivid-
ing the complex to limit values exposed by one five.

8-4.4 Warchouses that contain high value equipment (as
defined by the individual responsible for fire prevention
and fire protection). or where the loss of or damage to
contents would cause a delay in startup dates of the com-
pleted plant, should be arranged and protected as indi-
cated below. Although some of these structures are consid-
cred to be “temporary’ and will be removed upon
completion of the plant. the fire and loss potential should
be thoroughly evaluated and protection provided where
warranted

8-4.4.1 Bulding construction materials should be non-
combustible or limited combustible. Sce C hapter 3.

8-4.4.2 Automatic sprinkler svstems should be designed
and installed in accordance with the applicable NFPA stan-
dards. Waterflow alarms should be provided and located
s0 as to be monitored at a constanth attended location as
determined by the individual responsible for fire preven-
tion and fire protection.

8-4.4.3 An-supported structures sometimes are used to
provide temporary warchousing space. Although the fabric
envelope mav be a fire Icldl(ldn( material. the combustibil-
itv of contents and the values must be considered, as with
anv other tvpe of warchouse. Because 1t 1s impractical to
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provide automatic sprinkler protection for them. air-
supported structures should be used only for noncombus-
tible storage. An addivnonal consideration is that relativeh
minor fire damage to the fabric envelope man leave the
contents exposed to the elements.

8-4.5 Temporary enclosures, including trailers, inside
permanent plant buildings should be prohibited excepr
where permitted by the individual responsible for fire pre-
vention and tire protection. Where the floor avea of @ com-
bustible enclosure exceeds 100 sq i (9.29 m™) or where the
occupancy presents a fire exposure. the enclosure should
be protected with an approved automatic fire extinguish-
my svsteni.

8-4.6 Storagce of construction materials, cquipment. o1
. 5 4 ; Lcqut ,

supplies that are cither combustible or in combustible
packaging should be prohibited in man plant buildings
unless:

G An approved automatic fire extinguishing svstem is
in service in the storage arca. or

(hy Where loss of the matenials or loss 1o the surrounding
plant arca would be minimal, as determined by the individual
responsible tor fire prevention and fire protection.

8-4.7 Construction camps comprised of mobike buildings
arranged with the buildings adjomng cach other to form
one farge fire area should be avoided. 1f buildings cannat
be adequately separated. consideration should be given o
instalhng fire walls between units or installing automatic
sprinklers throughout the buildings.

8-4.8 Fire alarms should be connected 1o a constantly
attended central location.

8-4.9 The handling. storage. and dispensing of flamma-

ble liquids and gases should mecet the requirements of

NEPA 30, Flaommable and Combustible Liguds Code: NFPA 58,
Standard for the Storage and Handling of Ligueped Privolewn
Gasex and NFPA 393 Standwrd for the Storige of Flammadl,
and Combustrble Liguids on Farms and Lolated  Construction
Projects.

8-4-10 Vcehicle repair facilities should mecet the requue-
ments of NFPA 8SB. Standard for Reprar Gurages.

8-5 Construction Site Lay-Down Areas.

8-5.1 Fire hvdrant svstems with an adequate water supph
should be provided in lav-down arcas where the need is
determined by the individual responsible tor fire preven-
von and fire protection.

8-5.2 Combustible materials should be separated by o
clear space 1o allow access tor manual fire fighting cquip-
ment Gee Section S-8). Access should be provided and maim-
tained 1o all fire fighting cquipment including fire hoses.
extinguishers. and hvdrants.

8-6 Temporary Construction Materials.
8-6.1 Noncombustible or fire retardant scaffolds, form
work. deching. and partitions should be used both inside

and outside of permuanent buildings where o fie could
cause substandal damage or delay construction schedules.
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8-6.1.1 The use of noncombustible or fire retardant con-
crete form work is especially important for large structures
{c.g.. turbine-generator pedestaly where large quantities of
torms are used.

8-6.1.2 'The use of hsted pressure-impregnated fire retan -
dant lumber or histed tire retardant coatings generalls
would be acceptable. Pressurc-impregnated fire retavdant
lumber must be used i accordance with its listing and
manufacturer’s instructions. Where exposed to the weather
or moisture (¢.g.. concrete forms). the fire retardant used
must be suitable for this exposurce. Fire retardant coatings
are not acceptable on walking surfaces or surfaces subject
to mechanical damage.

8-6.2 Turpaulins and plustic films should be of listed
weather resistant and hire retardant materials (v NFPA
701 Standard Methods of Five Tosts for Flame-Resisiant Textiles
and Films)y.

8-7 Underground Mains, Hydrants, and Water Supplies.
8-7.1 General.

8-7.1.1 Where practical. the permanent underground
vard svstem. hire hvdrants, and water supply (at least one
water sourcel as ndicated in Chaprer 4, should be
installed during the carly stages of construction. Where
provision of all or part ot the permanent underground
svstem and water supph i not pracical. temporary sy
tems should be provided. Temporary water supplies
should be hvdrostatically tested. flushed, and arranged 1o
maintain a high degree of rehabilinn, induding protection
from freezing and loss of power.,

8-7.1.2 The necessary relability of construction water
supplies. including redundant pumps. artangement of
powcer supplies, and use of combination service water and
construction fire protection water. should be determined
by the mmdividual responsible tor fire prevention and fire
protection,

8-7.2  Hiydrants should be installed. as indicated in Chap-
ter 4. in the vicinmine of main plant builddings. important
warchouses, office or storage trailer complexes, and impor-
tant outside structures with combustible construction or
combustible concrete form work (e.g.. cooling towersi.
Where practical, the underground main should be
arranged to minimize the possibilinn that any one break will
remove from service anmy fixed water extinguishing svstem
o1 leave any area without accessible hvdrant protection.

8-7.3 A fire protection water supphy should be provided on
the construction site and should be capable of furmishing the
largest of the tollowing for a minimum 2-hr duration:

(@) 7O0 gpm 175 Loseor o

thy The in-service fined water extinguishing svstem with
the highest water demand and 500 gpm (3105 Loscor for
hose streams.

8-7.3.1 The highest water demand should be determined
by the hazards present at the stage of construction. winch
may not correspoud with the highest warer demand of the
completed plant.



REFERENCED PUBLICNTHONS

850-39

] 8-7.3.2  As fixed water extinguishing svstems are com-
pleted. thev should be placed in service, even when the
available construction phase fire protection water supplv is
not adequate to mect the system design demand. The

extinguishing svstem will at least provide some degree of

protection, especially where the tull hazard is not ver
present. However, when the permanent hazard is intro-
duced. the water supply should be capable of providing the
designed svstem demand. When using construction water
m permanent svstems. adequate strainers should be pro-
vided to provent clogging of the svstem by foreign objects
and dirt.

8-7.3.3 The water supply should be suthcent to provide
adequate pressure for hose connections at the highest
elevation.

8-8 Manual Fire Fighting Equipment.

8-8.1 First aid fire highung equipment should be pro-
vided. in accordance with NFPA 600, Standard on Industrial
Fne Brigades and NFPA 241, Standard for Safeguardmg Con-
struction, Alteration, and Demolition Operazons.

NOTE:  Mobile fire fizhung cquipment can be utilized w0
- = ]
provide necessary hirst ad fire ighung equipment.

| 8-8.2  Portable fire extinguishers of suitable capacity
should be provided in accordance with NFPA 100 Standard
[or Partable Fire Extinguchers, where:

() Flammable liquids are stored or handled.
thy Combustible materials arce stored,
(¢y Temporary oil- or gas-tired cquipment is used.
() A tar or asphalt kettle is used, or
ter Welding or open flames are in use.
8-8.3 Hoscs and nozzles should be available ar strategic

locations., such as inside hosc cabinets or hose houses or on
dedicated fire response vehicdes.

8-8.4 It fire hose connections are not compatble with
local fire fighting cquipment. adapters should be made
available.

Chapter 9 Referenced Publications

9-1 The following documents o1 portions thereot are ref-
cerenced within this recommended practice and should be
considered part of the recommendations of this document.
The edition indicated tor cach reference is the current edi-
tion as of the date of the NFPA issuance of this document.

9-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Battersmarch Park, P.O. Box 9101, Quinay. MA
02269-9101.

NFPA 10, Standard jor Portable Fove Extoczueshers. 1990
edition

NFPA 1L Standard for Leowe Expanseene Foam and Combied
Agent Systenn . TOS8 edinon

NEPA VIAL Standard for Meduwon- and Hegh-Expansion
Foam Systems, 1983 edition

NEPA VIC, Standard poy Mobile Foam Apparatus. 1990 edinon

NEPA 120 Standard on Carhbon Diwoside Extingiishing Sys-
temys, 1989 edidon

NEPN 12A0 Standard on Halow 1300 Foe Extingunhing
Systems, 1992 edinon

NFPA 128, Standwrd on Halow 1211 Frne Extivgunhmg
Svstenns, 1990 edition

NEPA 13, Standard for the Installution of Spronkler Systems.
1991 editon

NEPA USAL Recommended Practice for ihe Inspection, Testing,
and Mamibenance of Sprinkler Svstems. 1937 edition

NEPN L Standard pon the Installation of Standpipe and
Hose Systems. 1990 edition

NEPA 13, Standard for Water Spray Fixed Systems for Foe
Protection. 1990 edition

NFPA 6. Standard on the Instadlation of Delwee Foam-1Wale
Sprinkler wul Foam-Water Spray Sutoms. 1991 edition

NFPAN 16N Recommended Practiee for the Installation of
Clased-Head Foam-Water Sprovkley Systems . 1988 ¢diton

NEFPA 17 Standard Jor D Chenncal Exbugushorg Systenns.
1990 cdivon

NEPA 20,0 Standard oy the Installatiome of Contrifugal Foe
Pumpsy. 1990 edition

NEPA 220 Standard jor Water Tavks for Private Fire Protec-
tion, 1437 edition

NEFPA 2L Stundard for U Distallalron o Prvate Five Seo-
wice Mains and Then Appeatenances. 1992 edinon

NEPA 260 Recommendmd Proctue for e Superenion of Vel
Comtrollmg Wader Supiplies for Fue Protection, TOSS edition

NEPN 300 Flammable and Combustible Liguads Code . 1990
cdition

NEPAN 31 Standard for the Tnstallatvnr of  On-Breing
Eqrepment . 1992 edition

NEPN ST Standard jor the Installation awd Use of Stationan
Combustion Evaines and Gy Lurimees. 1990 edition

NEPA 6. Recommended Saje Prachice for Storage of Forest
Producis. 1990 edition

NEPA SO SMandeard for Gaseors Hydyogen Sysiems at Con-
simper Sites . 1989 ediuon
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NFPA 50B. Standard for Liguefied Hydrogen Systems at Con-
sumer Sites, 1989 edition

NFPA 51B. Standard for Fire Prevention in Use of Cutting
and Welding Processes. 1989 cdition

NFPA 54, Natwonal Fuel Gas Code. 1992 edition

NFPA 38, Standard for the Storage and Handling of Lique-
fied Petroleum Gases. 1992 edition

NFPA 61B. Standard for the Prevention of Fives and Explo-
stons in Grain Elevators and Facilities Handling Bulk Raw Agni-
cultural Commodities. 1989 edition

NFPA 68, Guide for Venting of Deflagrations. 1938 edition

NFPA 69. Standard on Explosion: Prevention Systems, 1992
edition

NFPA 70, National Electrical Code. 1993 edition

NFPA 71, Standeard for the Installation, Mamtenance. and Use of
Signaling Systems for Central Station Service. 1989 edition

NFPA 72, Standard jor the Installation, Maintenance. and
Use of Protectice Signaling Systems. 1990 edition

NFPA 72F. Standard on Automatic Fire Detectors. 1990 edi-
tion

NFPA 72G. Gude for the Installation, Maintenance, and Use
of Notification Appliances for Protective Signaling Svstems. 1989
edition

NFPA 72H. Gude for Testing Procedures for Local. duxil-
iary. Remote Station. and Proprictany Protechive Signaling Sys-

tems. 1988 edition

NFPA 75. Standard for the Protection of Electronic Computer:
Data Processing Equepment. 1992 edition

NFPA 77, Recommended Practice on Statwe Electricity. 1988
edition

NFPA 80, Standard for Fire Dovrs and Fore Windows. 1992
ediuon

NFPA ROA. Recommended Practice for Protection of Build-
mgs from Extenor Fire Exposures, 1987 edition

NEPA 83C. Standard for Prevention of Furnace Explosions
Implosions e Mudtiple Burner Boiler-Furnaces. 1991 edition

NFPA 88B. Standard for Reparr Garages. 1991 edition

NFPA 90A. Standard for the Instullation of Air Conditioning
and Ventlating Svstems. 1989 edition

NFPA QOB Standard for the Installation of Warm A Heai-
mg and An Condatiorang Svstems. 1889 edition

NFPA 9L, Standard for Exhaist Systems for Ay Convevmg of
Matenals. 1992 edition
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NFPA 92A. Recommended Practice for Smoke Control Svs-
tems. 1988 edition

NFPA 101, Life Safety Code. 1991 edition
NFPA 204M. Guide for Smoke and Heat Venting. 1991 edition
NFPA 214, Standard on Water-Cooling Towers. 1992 edition

NFPA 220, Standard on Types of Bwilding Construction,
1992 edition

NFPA 231, Standard for General Storage. 1990 edition

NFPA 231C. Standard for Rack Storage of Matervials, 1991
cdition

NFPA 231D, Standard for Storege of Rubber Tires. 1989
edition

NFPA 241. Standard for Safeguarding Construction. Alter-
ation, and Demolition Operations. 1989 edition

NFPA 231, Standard Methods of Fire Tests of Bulding Con-
struction and Materials. 1990 edition

NFPA 252, Standard Methods of Fire Tests of Door Assem-
blies. 1990 edition

NFPA 233, Standard Method of Test for Cntical Radiant
Flux of Floor Covering Swtems Using « Radiant Heal Energy

Source, 1990 edition

NFPA 255, Standard Method of Test of Surface Burning
Characternties of Building Materials. 1990 cdition

NFPA 256, Standard Methods of Fire Tests of Roof Cover-
imgs. 1987 edition

NFPA 257, Standard for Fire Tests of Window Awembiies,
1990 cedition

NFPA 259, Standard Test Method for Potential Heat of
Buildmg Materials, 1987 edition

NFPA 295, Standard for Weildfive Control. 1991 edition

NFPA 99, Standard for Protection of Life and Property from
Waldfire, 1991 edition

NFPA 395, Standard for the Storage of Flammable and Con-
hustible Liguids on Farms und Dolated Conshuction Projects.
1988 edition

NFPA 512, Standard for Truck Five Protection. 1990 edition
NFPA 600, Standard on Industral Fire Brigades, 1992 edition

NFPA 601, Standard on Guard Service m Fire Lo Preven-
tion., 1992 edition
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NFPA 661, Standard for the Prevention of Fives and Explosions
m Wood Processing and Woodworking Facilittes, 1987 edition

NFPA 701, Standard Methods of Fire Tests for Flame-
Resistant Textiles and Film«, 1989 edition

NFPA 780. Lightning Protection Code. 1992 edition

NFPA 803, Standard for Fire Protecton for Light Wate
Nuclear Power Plants. 1983 edinon

NFPA 851, Recommended Practice for Fire Protection for
Hydroelectric Generating Plants. 1992 edition

NFPA 1221, Standard for the Installation. Maintenance, and
Use of Public Fire Service Communieation Systems. 1991 edition

NFPA 1962, Standurd for the Care. Use, and Maitenance of
Fire Hose Including Couplings and Nozzles, 1988 edition

NFPA 1972, Standard on Helmets for Structural Five Fight-
ing. 1992 edition

NFPA 8501, Standard for Single Burner Boder Operation.
1992 edition

NFPA 8503, Standard for Pulverized Fuel Systems, 1992
edition

NFPA 8503, Recommended Practice for Stoker Operation,
1992 editon

9-1.2 Other Publications.
9.1.2.1 ANSI Publications. Amecrican Nautonal Stan-

dards Instituté Inc.. 1450 Broadwav, New York., NY
10018,

ANSI AV, Standurd for Safety Requirements for Fixed
Ladders, 1984

ANSI B133.:4. Gas Turbine Control and Protection Systenms.
1978

ANSI B31.1. Code for Power Piping. 1989
ANSI C2, Nutwnal Electrical Safety Code . 1981

ANSI Z2210.1. Metric Practice Guide
9.1.2.2 ASTM Publications. American Societny tor Test-
ing and Materials. 1916 Race Strect. Philadelphia. PA

19105.

ASTM E136. Standard Test Method for Behavior of Muateri-
als in a Vertical Tube Furnuce at 7560°C

ASTM E3RO (vwee ANSI Z210.1)

ASTM ER4. Fare Tests of Thiough-Penctration Fire Stops

9-1.2.3 1EEE Publications. Institute of Electrical and
Elcctronics Engineers, 345 East 47 St.. New York, NY
10070.

TEEE 383, Standard for Txpe Test of Class IE Electyic Cables,
Field Splices and Connections for Nuclear Power Generating
Stations

TIEEE 484, Recommended Praciice for Installation Desigie and
Installation of Lavge Lead Storage Batteries jor Generating Sta-
tions and Substations

TEELE 634, Testing of Fire Ruted Penetration Seals

TEEE 979, Guide for Substation Fire Protection

9-1.2.4 OSHA Publication. Occupational Safery and
Health Administration, Washington, DC.

20 CFR 19101536, Foe Brigades, 14986
9-1.2.5 EPRI Publication. Elcctric Power Rescarch Insti-

tute. 3412 Hillview Avenue. P.O. Box 10412, Palo Alto. CA
94303.

EPRI Rescarch Project 1843-2, Twrbine Generator Fue
Protection In Sprinkler System. July 1985

9-1.2.6 UL Publication. Undcrwriters Laboratories Inc..
333 Plingsten Road, Northbrook. 1L 60062.

UL 900, Standard for Safety Test Performance of An Fillors,
1987

9-2 Related Publications.

9-2.1 ANSI Publications. Amcrican Natonal Standards
Institute Inc., 1450 Broadway, New York, NY 10013,

ANSI B133.3. Procurement Standard jor Gas Turbine Awxil-
wry Equipment — 1931

ANSI B133.4, Gas Turbine Control and Protection Systems —
1978

ANSI BI33.5, Procurement Standard for Gas Twbine [lec-
trical Equipment — 19738

ANSTASME BI33. 7M., Gas Twrbie Frels — 1985

ANSIL BI33.10, Procurement Standard for Gas Turbie
Information to be Suppled by User or Manufacturer — 1951

ANSI BIS3S. 1L, Procoement Stawdard for Gas Tiwrbine
Preparation for Shapping and Distellation - 1982

ANSI BLI33.12, Procurement Standard for Gas Turbine
Maintenance and Safety — 1981
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