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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible tbr 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, 1 Batterymarch Park, RO. Box 9101, Quincy, MA 02269-9101. 

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

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with appli- 
cable 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 tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents fbr which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory com- 
mittee 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 con- 
ditions set forth below do not extend to the index to this document. If public authorities and others reference 
this document in laws, ordinances, regulations and administrative orders or similar instruments, it should 
be with the understanding that this document is informative in nature and does not contain mandatory re- 
quirements. Any deletions, additions, and changes desired by the adopting authority must be noted sepa- 
ratel): Those using this method ("adoption by reference") are requested to notify the NFPA (Attention: Secretal T, 
Standards Council) in writing of such use. 

The term "adoption by reference" means the citing of the title and publishing intbrmation only. 

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

Statement on NFPA Procedures 

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

NFPA has no power or authority to police or enl;arce compliance with the contents of" this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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INTRODUCTION 8 5 1 - 5  

NFPA 851 

Recommended Practice for Fire Protection for 

H y d r o e l e c t r i c  G e n e r a t i n g  P l a n t s  

1992 Edition 

NOTICE: Information on referenced publications can be 
found in Chapter 7. 

Chapter 1 Introduction 

1-1 Scope. This  d o c u m e n t  provides  r e c o m m e n d a t i o n s  
(not requi rements )  for fire prevent ion  and  fire protect ion 
for hydroelectr ic genera t ing  plants. The  term "hydroelec- 
tric genera t ing  plant"  may also be referred to as "station," 
"project," "unit(s)," "facility," or "site." 

1-2 Purpose. 

1-2.1 T h i s  d o c u m e n t  p r o v i d e s  g u i d a n c e  for  t hose  
charged with the design, construct ion,  and  opera t ion  of 
hydroelectric genera t ing  plants. 

1-2.2 This d o c u m e n t  provides fire p reven t ion  and  fire 
protect ion r ecommenda t ions  pr imari ly  to safeguard physi- 
cal proper ty  and  cont inui ty  of power product ion ,  bu t  its 
application will also enhance  safety of site personnel .  This  
d o c u m e n t  is not  i n t ended  to restrict new technologies or 
a l ternate  a r rangements .  

1-3 Application. 

1-3.1 Th i s  d o c u m e n t  is i n t e n d e d  for use by persons  
knowledgeab le  in the appl ica t ion  of fire p ro tec t ion  to 
hydroelectr ic genera t ing  plants. 

1-3.2 The  r ecommenda t ions  conta ined  in this d o c u m e n t  
are i n t ended  for new installations only, as the applicat ion 
to existing installations may not  be practicable. 

1-3.3 It must  be recognized that rigid uni formi ty  of  gen-  
e ra t ing  station design and  opera t ing  procedures  does not  
exist and  that each facility will have its own special condi-  
tions that impact on  the na tu re  of the installation. Many of 
the specific r ecommenda t ions  here in  may require  modifi- 
cation after due  considerat ion of all local factors involved. 
Indiv idual  genera t ing  units,  part icularly those of  less than 
25 MW, should be given a cost-benefit analysis to deter-  
mine  the extent  to which fire protect ion is justified. 

1-4 Definitions. 

Approved. Acceptable to the "authority ha~4ng jurisdiction." 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, 
equipment, or materials nor does it approve or evaluate 
testing laboratories. In determining the acceptability of 
installations or procedures, equipment or materials, the 

authority having jurisdiction may base acceptance on com- 
pliance with NFPA or other appropriate standards. In the 
absence of such standards, said authority may require evi- 
dence of proper installation, procedure or use. The author- 
it)' having jurisdiction may also refi:r to the listings or label- 
ing practices of an organization concerned with product 
evaluations which is in a position to determine compliance 
with appropriate standards for the current production of 
listed items. 

Authority Having Jurisdiction. The  "authori ty  having 
j u r i s d i c t i o n "  is the  o r g a n i z a t i o n ,  office or  i n d i v i d u a l  
responsible for "approv ing"  equ ipmen t ,  an installation or a 
procedure .  

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

Combustible. Any material that does not comply with the 
definition of either noncombustible or limited combustible. 

Combustible Liquid .  A liquid having a flash point  at or  
above 100°F (37.8°C). (See NFPA 30, Flammable and Combus- 
tible Liquids Code.) 

Fire  Barr ier .  A fire bar r ie r  is a con t inuous  m e m b r a n e ,  
ei ther  vertical or  horizontal ,  such as a wall or  floor assem- 
bly, that is des igned and  constructed with a specified fire 
resistance ra t ing to limit the spread of fire and  that will also 
restrict the m o v e m e n t  of smoke. Such barr iers  may have 
protected openings .  

Fire Loading. The  a m o u n t  of combustibles presen t  in 
a given area, expressed in Btu per  sq ft (kJ/mZ). 

Fire  Point .  The  lowest temperature at which a liquid in an 
()pen container will give off sufficient vapors to bu rn  when once 
ignited. It is generally slightly above the flash point. 

Fire  P reven t ion .  Measures directed towards avoiding 
the incept ion of  fire. 

Fire  Protec t ion .  Methods of p rovid ing  for fire control  
or  fire ex t inguishment .  

Fire  Pro tec t ion  Rat ing.  The  time, in minutes  or  hours,  
that materials and  assemblies used as open ing  protect ion 
have withstood a fire exposure  as established in accordance 
with test procedures  of  NFPA 252, Standard Methods of Fire 
Tests of Door Assemblies, and  NFPA 257, Standard for Fire 
Tests of Window ,4~semblie.~, as applicable. 
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Fire Rated Penetration Seal. An opening in a fire bar- 
rier for the passage of pipe, cable, duct, etc., that has been 
sealed so as to maintain a barrier rating. 

Fire Resistance Rating. The time, in minutes or hours, 
that materials or assemblies have withstood a fire exposure 
as established in accordance with the test procedures of 
NFPA 251, Standard Methods of Fire Tests o/ Building Con- 
struction and MateriaLs. 

Flammable Liquid. Any liquid having a lash point below 
100°F (37.8°C) and having a vapor pressure not exceeding 
40 psia (276 kPa) absolute pressure at 100°F (37.8°C). (See 
NFPA 30, Flammable a~ul ComtnL~tible Liqui& Code.) 

High Fire Point Liquid. A combustible dielectric liquid 
listed as having a fire point of not less than 572°F (300°C). 

Interior Finish. The exposed inter ior  surfilces of 
buildings including, but not limited to, fixed or movable 
walls and partitions, colunms, and ceilings. Interior finish 
materials are grouped in the following classes: 

Class ,4 Interior Finish. Materials having flame spread 
0--25,  smoke developed 0--450 when tested in accordance 
with NFPA 255, Standard Method of Test of Su@zce Burmng 
Characteristics of BuiMing Materials. Includes any material 
classified at 25 or less on the flame spread test scale and 
450 or less on the smoke test scale where any element 
thereof when so tested does not continue to propagate fire. 

Class B Interior Finish. Materials having flame spread 
26--75, smoke developed 0--450 when tested in accor- 
dance with NFPA 255, Standard Method of Te.st oJ Saclace 
Burning Charaeteristies of Building Materials. Includes any 
material classified at more than 25, but not more than 75, 
on the flame spread test scale and 450 or less on the smoke 
test scale. 

Labeled. Equipment or materials to which has been 
attached a label, symbol or other identifying mark of an 
organization acceptable to the "authority having jurisdic- 
tion" and concerned with product evaluation, that main- 
tains periodic inspection of production of labeled equip- 
ment or materials and by whose labeling the manufacturer 
indicates compliance with appropriate standards or pertor- 
mance in a specitied manner.  

Less Flammable Liquid. A combustible dielectr!c liquid 
I listed as having a fire point of not less than 572 F (300 C). 

Limited Combustible. As applied to a building con- 
struction material, a material, not complying with the dell 
inition of noncombustible material, that in the fbrm in 
which it is used has a potential heat value not exceeding 
3500 Btu per lb (8.14 × 10~J/kg) (see NFPA 259, Standard 
Test Method for Potential Heat of Building Materials), and 
complies with one of the following paragraphs (a) or (b). 

(a) Materials having a structural base of noncombustible 
materiM with a surfacing not exceeding a thickness of % in. 
(3.175 mm) that has a flame spread rating not greater than 50. 

(by Materials, in the fi)rm and thickness used, other than 
as described in (a), having neither a flame spread rating 
greater than 25 nor evidence of cont inued progressive 
coml)ustion and of such composition that stnfaces that 
would be exposed by' cutting through the material on any 
plane would have neither a t l a m e  spread rating greater 
than 25 nor evidence of continued progressive combustion 
as tested in accordance with NFPA 255, Standard Melhod oJ 
Test of Sa@~ce Burning Charaeteri.~tic,s o./ Baildi,g Materials. 

Materials subject to increase in combustibility or flame 
spread rating hevond the limits herein established through 
the efli~cts of age, moisture, or other atnn)spheric condition 
are considered combustible. 

Listed. Equipment or materials included in a list pub- 
lished by an organization acceptable to the "'authority hav- 
ing jurisdiction" and concerned with product evaluation, 
that maintaius periodic inspection of production of listed 
equipment  or materials and whose listing states either that 
the equipment or material meets appropriate standards or 
has been tested and tbund suitable for use in a specified 
nlauner.  

NOTE: The means l:i>r identi|},'ing listed equipment may 
vary tbr each organization concerned with product evalua- 
tion, some of which do not recognize equipment as listed 
unless it is also laheled. The "authority having jurisdiction" 
shouht utilize the system employed by the listing organiza- 
tion to identify a listed product. 

Noncombustible. A material that, in the form in which 
it is used and under  the conditions anticipated, will not aid 
combustion or add appreciable heat to an ambient fire. 
Materials when tested in accordance with ASTM E136, 
Standard Test Method for Behavior o/ Matermls in a Vertical 
Tube Furnaee at 750°C, and conforming to the criteria con- 
tamed in Section 7 of the referenced standard shall be con- 
sidered noncombustible. 

Nonflammable Fluid. A nonflammable dielectric fluid 
that does not have a flash point and is not flammable in air. 

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

1-5 Units. Metric units in this document  are in accor- 
dance with the International System of Units, which is offi- 
cially abbreviated SI in all languages. For a full explanation 
see ASTM E380/ANSI Z210.1, Metric Practice (,aide. 

Chapter  2 Admin i s t ra t ive  Contro l s  

2-1 General. 

2-1.1 This chapter provides recommended critcria fin. 
the deveh)pment of administrative procedures and controls 
necessary for the execution of the tire prevention and fire 
protection activities and practices for hydroelectric gener- 
ating plants. 

2-1.2 The administrative controls recommended ill this 
chapter should be reviewed and updated periodically. 
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2-1.3 The intcni of this chapter can be the[ by incorporating 
the features of this chapter in/tit" plant's operating procedures 
or etherwise as determined by plant lnanagenlent. 

2-2 Management Policy and Direction. 

2-2.1 Corporate  managenlcnt  should establish a policy 
and institute a program to promote  the conservation of 
proper ty  and continuity of operations as well as protection 
of safety to lif~ by adequate fire prevention and tirc protec- 
tion measures ;it each fhcilitv. 

2-2.2 Proper  preventa t ive  lna in tenancc of opera t ing  
equ ip inen i  as well as adcqu, i ic  opera io r  t ra in ing  arc 
inlportant ;.ispccts e r a  viable fire prevcntil:ln t)rogranl. 

i 2-3 Fire Risk Evaluation. A tire risk evaluation sliould be 
initiated earl)' in the design process to assure tliat the fire 
p r e v e n t i o n  and fire p ro t ec t i on  recon i i ncnda t ions  as 
described in this docunlent have been evahlaicd in view of  
the plant 's specific considerations regarding design, layout, 
and anticipated operat ing requirements.  The cvahlation 
should resuh in a list of reconlmcndations based on accept- 
able means fin separation or control of conunon and spe- 
cial hazards, the control or elimination of ignition sources, 
and the suppression of fires. 

2-4 Fire Prevention Program. ,,\ written plant fire pre- 
vention progranl should bc established and, as a n l in iu lu in ,  
should irlchide the tbllowi,lg: 

(a) Firesafi:ty information tor all emph/yccs and contrat- 
tors. This information should include, as a mininnun, |aniil- 
iarization with fire prevention procedures, plant ctnergency 
alarms anti procedures, and how to rcpori a thc. 

(b) Documented plant inspcctions inchiding provisions 
fi/r reiiledial actions to correct c<mdition.s that increase tilC 
hazards. 

(c) A description of the general housekeeping practices 
and the control of transient combustibles. 

(d) Control of flanmlablc and colnbustitlle liquids and 
gases in accordance with appropr ia te  NFPA stand,nds.  

(e) Control  of  ignit ion sources to inchidc smoking.  
grinding,  welding, and cutting. (&'e NFPA 51B, Standard 
Jor Fire Pre~,ention in Use o/ (Tttllittg a t~d ll'e/ding" Ib me.s,w+s. ) 

I (f) Fire prevention surveillance. (See N H ' A  6(71, Standard 
on Guard Sen,ice in Fire Lo.~.~ Preventmn.) 

(g) Fire report ,  including an investigation and a state- 
ment on the corrective action to be taken (.~+'+' Ap[wndix +4). 

2-5 Testing, Inspection, and Maintenance. 

2-5.1 Upon irisiallation, ,ill fire protcclion systems sliould bc 
preoperationally inspected and tested in accortla,wc wiih appli- 
cable NFPA standards. Where allpropriate standards do not 
exist, inspection and test procedures outlined in the t)ur¢hasc 
and design specifications should be tollowcd. 

2-5.2 Al l  fire protection systems ;ind cquiplncnt should 
be periodically inspected, iestcd, aiid nlainlaincd ill accor- 
dance with applicable National Fire Codes" (see 77ride 2-5.2 
for gut&nee). 

2-5.3 Fcsi ing, inspection, and n ia in ienante  sl lould be 
( h l c un l c n t c d  will/ w r i t t e n  p r o c e d u r e s ,  r e su l t s ,  and  
f~ilhlw-up actions rcc~lrdcd. 

Table 2-5.2 Reference Guide for Fire Equipment Inspection, 
Testing, and Maintenance 

Item NFPA No. 

Supervisor) and l:irc :\larln Chcuii~ 
l:hc l)eteciors 
Manual Firt' :\iarnls 
%l)rinkler ~t%'aler FIm~ .\lal-IliS 
Sprinkler aild !A'al~,q" ,St)l-a ) ,~*,SlCliiS 
lq~;llll ~% sit'I l l ' , 
tl,ilo,gcnaicd ;\<~cnl, (]hcnlical, & (,(),, 

S~,slclIIS 
l : i rc  Puu lps  8," Boos l c r  Pu inps 
~tValcr T a n k ~  &" : \ la l ' lns 
1'.1.\% and ().S. &. Y. Valves 
l:irc Hvdranls and :\>so(iatcd \'alvc~ 
l"ir~' Hose ,ind Slaildpipcs 
IMrlat)le Fire l']xlin,~uishcrs "-?c l l<~sc 

Nozzlt_,.s 
f:hc' t~,l-igadc Equii)incnt 
l:ire Doors 
Snlokc VclltS 
l'{nlcl',Rencx l ,ighlill<R 
Radio ( ; o n i n l u n i c a l i o n  l ' ]qu ip incn l  

7 li72/26i72it 
72E/721I 

71/7211/72 
13A/71/72 H/72 

I-UI3,A 
I I,,VI 1(;/16 

12/12:L'17/12B 
2O 

13A/71/22/72 
13..V2tl/721t/72 

13,~2.4,'26 
1.I/1962 

I t), 1962 
1972 
~0 

20,1M 
7O 

1221 

N()'I'E: lnspcciiml intcrv<lls 1hi f i l l , f l i t ' t i ded  plailtS iiiaV tW 
extended to norin<il plant hlspct lion~. 

2-6 Impairments. 

2-6.1 A w r i l l c n  p roccdn ie  should be esial) l isl ted to 
address hnpairn lenls to fire prolcCliOn systems, and as a 
l l l i i l i i l l t l l l i  this p l (Kedl l re  sl iould include the fol lowing: 

(a) ldent i l ica i ion and tracking of in lpahed cquipnlcn i .  

(b) ldeni i l i ca l ion of  personnel io be noti f ied (c.g., plant 
tire brigade chiet\ public fire dcpar l lnenl ,  etc.). 

(c/ Dctern ih la l ion of  needed thc pro lec l ion and tire 
prcvci i t io l i  int'astnes. 

2-6.2 hnpairnmnts  to fire protection systems should bc ;is 
shor t  in ( turat iol l  ;is pract ica l .  I f  the i m p a i r m e n t  is 
p lanned ,  all ncces.,,aix part ' ,  and pcrsounel  should bc 
asscinbled prhw to ren{oxing the protection sysielnls) t io in  
service. \Vhcn all in ip i l i r inc i i l  i,~ iiot planned, or whci i  a 
svslcill has discharged, ihe i cpa i i  work i~r s~ sleni rcslora- 
llOIl should Iw cxpediicd.  

2-6.3 l ' ropcr  rcinstallation after nmintenancc or repair  
must bc pcr tormcd to ensure p roper  svstenls operat ion.  
()ncc repairs arc complete, icsts that will ensure I)r¢>pcr 
el)oration and rcstoration of tt,ll fire protection cquipnlent 
capabilities should bc made. Following restoration to ser- 
vice, the part ies previously notified of thc impairnlcut  
should be advised. Tim latest revision of the dcsigu docu- 
lncnts reflecting as-buih conditions should be :lvail;tble to 
ensure /hat the systcnl is prol)crly reinstalled (e.g., draw- 
ings sill,wing angles of nozzles). 
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J 2-7 Fire Emergency Plan. A written fire emergency plan 
should be developed,  and, as a minimum, this plan should 
include the following: 

(a) Response to fire alarms and fire systems supervisory 
alarms. 

(b) Notification of personnel identified in the plan. 

(c) Evacuation of personnel  not directly involved in fire 
fighting activities from the fire area. 

(d) Coordinat ion  with security fi)rces or o ther  desig- 
nated personnel to admit  public fire depar tment  and con- 
trol traffic and personnel.  

(e) Fire ext inguishment activities. 

(f) Periodic drills to verify viability of the plan. 

(g) Control room operator(s) activities dur ing fire emer- 
gencies. Approved breathing apparatus  should be readily 
available in the control room area. 

2-8 Fire Brigade. 

2-8.1 The  size of  the plant and its staff, the complexity of 
fire fighting problems, and the availability and response 
time of a public fire depar tment  should de te rmine  the 
requirements  fbr a fire brigade. 

2-8.2 I fa  fire brigade is provided, its organization anti train- 
ing, including special fire fighting conditions unique to hydro- 
electric plants, should be identified in written procedures. 

NOTE: Recommendations contained in NFPA 600, Stan- 
dard on Industrial Fire Brigade.s, and 29 (',FR 1910, Subparts 
E and L, should be consulted fi)r additional information. 

2-8.3 This paragraph discusses a fire condition unique to 
hydroelectric generat ing plants. Cable trav fires should be 
handled like any fire involving energized electrical equip- 
ment. It may not be practical or desirable to deenergize the 
cables involved in the fire. Water  is the most effiective extin- 
guishing agent  for cable insulat ion fires but  must  be 
applied with an electrically safe nozzle. Some cables [poly- 
vinyl chloride (PVC), Neoprene,  or Hypalon] can produce  
dense smoke in a very short  time. In addition, PVC liber- 
ates hydrogen chloride (HCI) gas. Self  contained breathing 
appara tus  should be used by personnel  a t t empt ing  to 
extinguish cable tray fires. 

Chapter 3 General  Plant Des ign 

3-1 Plant Arrangement. 

3-1.1 Fire Area Determination. 

3-1.1.1 The  hydroelect r ic  genera t ing  plant  should be 
subdivided into separate fire areas as de termined by the 
Fire Risk Evaluation fbr tire purposes  of  l imit ing the 
spread  of  fire, p ro tec t ing  personnel ,  and l imit ing the 
resultant consequential damage to the plant. Fire areas 
shoukl be separated from each other  by approved fire bar- 
riers, spatial separation, or other  approved means. 

3-1.1.2 I)etermination of' fire area boundar ies  should be 
based on consideration of  the following: types, quantity, 
density, and locations of combustible material;  location and 
configuration of  plant equipment;  consequences of losing 
plant eqnipment;  location of  fire detection and suppression 
systems; and personnel  safety/exit requirements .  It is rec- 
ommended  that most fire barr iers  separat ing fire areas be 
of  two hours fire resistance rating, l f  a fire area is defined 
as a detached structure, it should be separated from other  
structures by an appropr ia te  distance (see NFPA 80/1, Rec- 
ommended Practice for Protection of Buildings Jrom Exterior Fire 
Exposures). Unless consideration of  the above factors indi- 
cates otherwise, it is r ecommended  that fire area bound-  
aries be provided as fbllows: 

(a) To separate cable spreading room(s) and cable tun- 
nel(s) from adjacent areas. 

(b) To separate the control room, computer room, or com- 
hined eontrokcomputer room fiom adjacent areas. Where the 
control room and computer room are separated by a common 
wall, the wall need not have a fire resistance rating. 

(c) To separate rooms with major concentrat ions of  elec- 
trical equipment ,  such as switchgear room anti relay room, 
from adjacent areas. 

To separate battery rooms f iom adjacent areas. 

separa te  ma in tenance  shop(s) f iom adjacent  

(d) 

(e) To 
ar(~as .  

(|) To 
pump(s), 
water for 

(g) To 

separa te  main fire pump(s)  from reserve fire 
when these pumps  provide the only source of 
tire protection. 

separate fire pumps fi'om adjacent  areas. 

(h) To separate  warehouses and combustible  storage 
areas from adjacent areas. 

(i) To separate emergency generators  from each other  
and fiom adjacent areas. 

(j) l ' o  separate oil storage and purit ication rooms f iom 
a d j a c e n t  a r e a s .  

(k) To separate fan rooms and p lenum chambers  f iom 
adjacent areas (fire dampers  mav not be advisable in emer-  
gency ventilation ducts - -  see Section 3-4). 

(1) To separate office areas f iom at!jacent areas. 

(m) To separate telecommunicat ion rooms from adja- 
cent areas. 

(n) To separate the intake hoist housing from genera tor  
floor area anti f iom adjacent areas. 

(o) To separate the tailrace service gallery f iom turbine/ 
genera tor  floors and governor  hydraulic equipment .  

3-1.2 Outdoor Oil-Insulated Transformers. 

3-1.2.1 Outdoor  oil-insulated transfi)rmers should be sep- 
arated from adjacent structures and from each other  by 
firewalls, spatial separation, or  o ther  approved  means for 
tire purpose  of limiting the damage and potential  spread of  
fire f iom a transfi)rmer fhilure. 

3-1.2.2 Determination of the type of physical separat ion 
should be based on consideration of  tile following: type 
and quantity of oil in the transfi)rmer, size of a postulated 
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oil spill (stufitce area and  depth),  type of const ruct ion of 
adjacent  structures,  power ra t ing of the t ransfi l rmer,  tire 
suppression systems provided,  and  type of electrical pro- 
tective relaying provided.  

3-1.2.3 Unless considera t ion of the tactors in 3-1.2.2 indi- 
cates otherwise, it is r e c o m m e n d e d  that any oil- insulated 
t rans tormer  con ta in ing  500 gal (1893 L) or more  of oil be 
separated t iom adjacent noncombus t ib le  or l imited com- 
bustible structures by a 2-hr rated tirewall or  by spatial 
separat ion in accordance with Table  3-1.2.3. Where  a fire- 
wall is provided hetween structures and  a t ransformer ,  it 
should extend vertically and  horizontally as indicated in 
Figure 3-1.2.3. 

NOTE: As a nmmnum, the firewall should ex,end at leas, 
1 fi (0.31 m) above the top of the transtormer casing and oil 
conservator lank and a! least 2 fi (0.61 m) beyond the wid,h 
of the translbrnmr and cooling radiators. 

Table 3-1.2.3 
Outdoor Oil-Insulated Transformer 

Separation Criteria 

Minimum (Line-of-Sight) 
Transformer Oi! Capacity Separation without Firewall 

Less than 500 gal ( 1893 L) Sec 3-1.2.2 
500 to 5,000 gal (1893-18,925 L) 25 fi (7.6 m) 
over 5,1100 gal (18,925 L) 50 fl (15 m) 

3-1.2.4 Unless considerat ion of the factors in 3-1.2.2 indi- 
cates otherwise ,  it is r e c o m m e n d e d  that  ad jacen t  oil- 
insu la ted  t r ans fo rmers  c o n t a i n i n g  500 gal (1893 L) or  
more  of oil be separated t i om each o ther  by a 2-hr rated 
firewall or  by spatial separat ion in accordance with Table  
3-1.2.3. Where  a firewall is provided between t rans lorm-  
ers, it should extend at least 1 fi (0.31 m) ahove the top of 
the t r ans to rmer  casing and  oil conservator  tank and  at 
least 2 ft (0.61 m) beyond the width of the t r ans to rmer  and  
cooling radiators. 

3-1 .2 .5  W h e r e  a f i rewall  is p r o v i d e d ,  it s h o u l d  be 
designed to withstand the effects of exploding  t ransf i l rnmr 
bushings  or l ightning arrestors. 

NOTE: A highcr noncombustit)le shield may be provided 
to pro/ecl against the eltects of an exploding lrmasformer 
bushing. 

3-1.2.6 Where  a firewall is not provided,  the edge of the 
postulated oil spill (i.e., con ta inmen t  basin, if provided)  
should be separated by a n f in i ,num of 5 ft (1.5 m) t iom the 
exposed s t ructure  to prevent  direct flame i m p i n g e m e n t  on 
the structure. 

3-1.2.7 Ou tdoo r  transfi)rmers insulated with a less flam- 
mable liquid shoukt be separated f iom each o ther  and  
from adjacent  s tructures that are critical to power  genera-  
tion by firewalls or spatial separat ion based on consider-  
ation of the tactors in 3-1.2.2, 3-1.2.5, and  3-1.2.6. 

3-1.3 Indoor Transformers. 

3-1.3.1 Dry-type transfiu-mers are prefer red  tot  indoor  
installations. 

3-1.3.2 Oil- insulated t r ans |o rmers  of greater  than 100 gal 
(379 L) oil capacity installed indoors  should be separated 
t iom adjacent areas by fire harr iers  of 3-hr fire resistance 
rating. 

NOTE: Where multiple transtormers of less than 100 gal 
(379 L) capacity each are loomed wiflfin close proximit},, 
additional tire protection may be required based on Ihe 
Fire Risk Evaluation. 

3-1.3.3 T rans to rmer s  insulated with less f lammahle liq- 
uids, having  a ra t ing above 35 KV and  installed indoors,  
should be separated f iom adjacent  areas by fire harr iers  of 
3-hr fire resistance rating. 

3-1.3.4 Where  t ransf i l rmers  are protec ted  by an auto-  
matic fire suppress ion system, tim fire bar r ie r  fire resis- 
tance rat ing may be reduced to 1 hr. 

3-1.4 Circuit Breakers. 

3-1.4.1 The  prcfizrrcd location f lu oil circuit breakers  is 
outdoors.  Considera t ion  should be given to dry or gas- 
cooled circuit breakers  f in indoor  applications.  

3-1.4.2 Oil-cooled circuit breakers  shoukl  be separated 
from adjacent  areas by tire barr iers  having  a 3-hr fire resis- 
tance rating.  

3-1.5 Openings  in Fire Barriers. 

3-1.5.1 All openings  in fire barr iers  should be provided 
with tire door  assemblies, fire dampers ,  pene t ra t ion  seals 
(tire stops), or  o ther  approved  means  having a fire protec- 
tion ra t ing consistent  with the designated fire resistance 
ra t ing of the barr ier .  Windows in tire barr iers  (e.g., control  
rooms or compu te r  rooms) should be provided with a fire 
shut ter  or automatic  water curtain.  Penet ra t ion  seals pro- 
vided for electrical and  p ip ing  open ings  should be listed or 
should meet  the r equ i r emen t s  for an "'F" ra t ing  when  
tes ted in accordance  with ASTM E814,  Fire Tests o/ 
Through-Perpetration Fire Stops. Other  test methods  [br qual- 
itications of pene t ra t ion  seals, such as IEEE 634, Testing 
Fire Rated Penetration Seals, may be cons idered  for this 
application.  

NOTE: Listed penen-ation seals tot large diameter piping 
may not be commercially available. In such instances tile 
design should be similar to listed contigurations. 

3-1.5.2 Fire door  assemblies, fire dampers ,  and  tire shut- 
ters used in 2-hr rated fire barr iers  should be rated not less 
than I k2 hr  (see NFPA 80, Standard./br Fire Doors and Fire 
14:mdmvs). 

1 
3-2 Life Safety. 

I 3-2.1 For lite s;dety fi)r hydroelectric genera t ing  plants,  
see NFPA 101% Lift, Sq/ety Code. :'~ 
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Also see Note in 3-1.2.3. 
For SI Units: t ft = 0.305 m. 

Figure 3-1.2.3 Illustration of  oil- insulated transformer separation recommendations .  
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] 3-2.2 Structures should be classified as fi>llows, as defined 
in NFPA 101, Life Safety Code: 

(a) General areas should be considered as special pur- 
pose industrial occupancies. 

I N()TE I: Hydroelectric powerhouse structures protettcd 
ill accordance with this d o c u l n e l l l  m e e t  t i l t '  illtellt of NFPA 
101, Life Safiqy (;ode, tor additional n'avcl distances. 

NOTE 9: NFPA 101 exchldes nornlall?, unoccupied spaces 
ti-om the means of egress considerations ol tim code. These 
areas may be provided with tixed industrial stairs, tixed 
ladders (we ANSI A 14.3, Standard/or Sa/ely Requnemenls /or 
Fixed lxMdeB), or ahernating tread devices (~ee ,VFP.4 101). 
Examples of normally unoccupied spaces inchldc: 

(a) Catwalks, tloor areas, elevated i)lattinms that are pro- 
vided fin" nmintenance and inspection ot + in-place cquip- 
IIlell  t, o r  

(h) The enclosure around indMdual equipmeiit enclostn-cs. 

(h) Temporary  occupancies and means of egress inside 
the structures and piers of large "hulh" units shotdd he 
evaluated based on Occupancies in Special Structures. 

(c) ()pen structures and tmderground structtues (e.g., 
tunnels) shotdd be considered as occupancies in special 
structures. 

(d) General office structures should he corrsidered busi- 
ness occupancies. 

(e) Warehouses should be considered storage occupancies. 

3-3 Building Construction Materials. 

3-3.1 Construction materials being considered fin hvdro- 
electric generating plants should he selected hased on the 
Fire Risk Evahmtion using tire tbllowing st,tndards: 

(a) NFPA 220, Standard on 7~vpes of Building Construction 

(b) N FPA 251, Standard Methods of Fire Tesls of Bailding 
Construction and Materials 

(c) NFPA 253, Standard Method a] Te.~t.ptr Critiral Radiant 
Hux of Hoor Covering ,~vslem.~ l u n g  a Radiant Heat Energy 
Soltrce 

(d) NFPA 255, Standard Method o/ 7"e+~l q/Sat'/flee Barning 
('haraeteristics q[ Building Material,~ 

(e) NFPA 259, Standard 7?,st Method Jor l'olential Heat of 
BuiMing Matermls. 

3-3.2 Building components for all powerhouse and sub- 
surface structures should be of tmncombnstihle or limited 
conrbustible materials except as noted in 3-3.3. 

3-3.3 Roof coverings should be Class A in accordance 
with NFPA 256, Standard Method~ q[ Fire I'esl.~ of Roof Cov- 
ering,~. Metal roof deck construction, where used, should be 
(;lass 1 listed or approved. 

3-3.4 Interior Finish. 

3-3.4.1 Cellular or toam plastic materials should not be 
used in interior finish in buildings critical to tire generation 
processes or in subsurface structures. 

3-3.4.2 Interior finish in huildings critical to power gen- 
eration should be Class A. 

3-3.4.3 Interior finish in buildings not critical to the gen- 
eration pr<wesses should be Class A ,,r Class B. 

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

3-4.1 Smoke and Heat Venting. 

3-4.1.1 Smoke and heat vents are not substitutes fin nor- 
real ventilation systems unless designed lot dual usage. 
They should not he used to assist such systems for conffort 
ventilation. They should not be left open where thev can 
sustain damage t iom high wind con<litions. H tey  should be 
incltuled in stn+veillance progrants to assure availability in 
emergency situations. 

3-4.1.2 Heat vents should he provided for areas identi- 
tied hv the Fire Risk Evahmtion. Where heat vents are pro- 
videdl heat generated trader tire conditi<ms shotfld be 
vented tiont its place of origin directly to the outth)ors. 

3-4.1.3 Smoke venting should he provided tot areas iden- 
titled by the Fire Risk Evahmtion. Where sntoke venting is 
provided, sntoke sh<luld be vented from its place of origin 
itt a ntanner that does not interfere with the operation of 
the plant. 

3-4.1.3.1 Separate sntoke ventilation systems are pre- 
fi_qrcd; however, smoke venting can be integrated into nor- 
nml ventilation svstents using autonmtic or nmntmlly posi- 
tioned dampers imd ntotor speed control. (See NFPA 90A, 
Standard for the ln.qallalion a] Air Conditioning and l'entilating 
Systems, and NFP,4 2043,I, Gaide [br Smoke and Ileal l'enttng.) 
Sntoke venting may also be accomplished through the use 
of i)ortahle sntoke ejectors. 

3-4.1.3.2 Consideration should he given to smoke venting 
toy the fifth)wing areas: control room, cahle spreading 
room(s), and switchgear roonL 

3-4.1.3.3 In the areas with gaseous tire extingnishing svs- 
terns, the smoke ventilation system should be properly 
interlocked to assure the etti:ctivc operation of the gaseous 
fire extingtfishing systems. 

3-4 .1 .3 .4  Smoke  r e m o v a l  system d a m p e r s ,  w h e r e  
installed, are normally operable only t iom an area imme- 
diately outside ot; or immediately within, the fire area 
served since it is desired to have entry into, and inspection 
ot, dte fire area by tire fighting personnel prior to restor- 
ing mechanical ventilation to the fire area. Smoke removal 
system dampers nmv be operable t iom the control room if 
provisions are made to prevent premature operation. This 
can he accomplished using thermal interlocks or adminis- 
trative controls. 

3-4.1.4 The fan power supply wiring and controls fiw 
smoke exhanst should be located external t+l the fire area 
served by the fan <lr he installed m accordance with the 
Fire Risk Evaltmtion. 

3-4.1.5 Ventilati{m exhaust systents, particularly those fin, 
suhsur|ace portions <>f underground fitcilities, should have 
fans able to continuousb,' exhaust smoke and chemical 
tumes that may resuh from fires or fiont extinguishing of 
fires. The  design and selection of the tans and other ele- 
ments of the system sh(luld take into account additional 
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venti lat ion needs fi)r r e m o v i n g  smoke and high t empera -  
lure  gases. T h e r e l b r e  the fan and its associated compo-  
nents, ahmg with any ductwork,  should be capable of han- 
dl ing high t empera tu res  without deforming.  T h e  specific 
weight  and vo lume  of  the heate<l air d u r i n g  a fire and 1he 
climatic condi t ions  should also bc considcrc<l. Total  fau 
capacily should be p rov ided  so that venti lat ion requi re-  
ments  can be met with the largest f.m out of  service. 

NOTE: When fire heats air and inlrodtue~ products of 
combusti<m into the air in tt, tmels and ill underground 
hydroelectric plants, the ventilation conditi<ms that existed 
while the air was cold are ahered. Frictional resistance to 
Ih)w of  heated air containing products of combustion is 
much greater than fi-iclional resistance to flou of cold air 
that does  not contain pro(lucts of'combustion. In tile exent 
of mild heating, increased resistance to Ilow would decrease 
the rate Of verltilatinn. T h e n ,  af ter  tile fh'e is con ta ined  an(l 
the air is cooled, the air and smoke could be evacuated. 
Therelore, considerations tbr tile heahh and saletv of peo- 
ple underground should cause the designers to increase the 
rate of evacuatirig hot air containing smoke. As the fire 
underground increases the te l l lpelat l l re  of the air, ventila- 
tion llow may be reversed. The fooler venlilating air may 
flow it* one direction occupying much of'the lower spaces of 
tunnels while plumes of heated air tlmv rapidl} outward 
li-om the area of the fire t)ellealh the tunnel cciling in tile 
opposite direction from, and above, the mass of cooler air. 
l 'he  designer nmst then consider the stralitication of air 
flow, tile nllnlerotlS llOdeS or  jullCtllres betweetl tlllnlels and  
shafts, the likely fiictional resistances with and without tire. 
and the placelnent and capacities of tile fans and fire stops. 

Some usetid inliwmation is available m the proceedings of 
Session XI, F~re.~, of the 2rid International Mine Ventilation 
Congress. The designer is advised Io be thoroughly tamiliar 
with Chapter 41, Fro, and Smoke Crmtrol, in the ASIfRAE 
tlandhook. 

3-4.2 Normal Heating, Vent i la t ing ,  and Ai r  Conditioning 
Systems. 

3-4.2.1 For normal  heating,  venli lat iug,  and air condi-  
t ioning systems, see NFPA 90A, Standard/st the Installation 
°l  Air Conditioning and l'entilating Systems, or N Ft'A 90B,  
Standard [m the ln.stallation 0/ ll'arm ,.tit fh'atin:~ amt Air Con- 
ditionmg Svstem.~, as appropr ia te .  

3-4.2.2 Air condi t ion ing  for the control  room should pro-  
vide a pressur ized e n v i r o n m e n t  to prec lude  1he ent ry  of  
smoke in tire event  of  a fire outs ide the control  rooln.  

3-4.2.3 Plastic ducts, inc luding  listed tire re ta rdanl  types, 
should not be used [br vent i la t ing svslcllls, lasted plastic 
fire re ta rdant  ducts with app rop r i a t e  fire protec t ion  may 
be used in areas with corrosive a tmospheres .  

3-4.2.4 Fire dantpers  (doors) COml)alible with the ra t ing 
of  the barr ie r  should be p rov ided  at the duct  penet ra t ions  
to 1he tire area (see Section 3-1) unless the duct  is pro tec ted  
t h roughou t  its length t)v a fire bar r ie r  equal  to the rat ing 
requ i red  o f  fire barrier(s) penet ra ted .  

3-4.2.5 S m o k e  d a m p e r s ,  w h e r e  ins ta l led ,  s h o u l d  be 
installed in accordance  with NFI 'A 9(IA, Standard ./or the 
Installation <?/Air Conditioning and Ventilating ,%~tem,s. 

3-4.2.6 T h e  fiesh air supply intakes to all areas should be 
located remote ly  f iom the exhaus t  air outlets and smoke 
vents o f o t h e r  fire areas to minimize  tile possibilily of  draw- 
ing products  of  conlbust ion into tire plant. 

3-4.2.7 Fire hazards should not be located in the princi-  
i/;11 access (n air supply (e.g., conduits ,  shafts, tunnels)  in 
o r d e r  to avoid loss of  fresh air in the event  o f  a fire. 

3-5 Drainage. 

3-5.1 Provisions should be m a d e  in all t ire areas of  the 
plant for removal  of  all l iquids directly to safi~ areas  or  for 
ctmtaiuti tcnt  in the fire area  wit lmut fl~)oding of  e q u i p m e n t  
and without  e n d a n g e r i n g  o the r  areas (.see AppeJtdix A of 
AT:PA 1 5, Standard Jor Water Spray I+'ixed ,%v~tems for Fire 
Proh,clmn). Drainage and p reven t ion  of  e q u i p m e n t  f looding  
should lie accompl ished  by one  or  more  of the following: 

(a) Floor drains.  

(1/) Floor trenches.  

(c) ( )pen  doorways  or  o the r  wall openings .  

(d) ( :urbs for conta in ing  or  d i rec t ing  dra inage .  

(c) E q u i p m e n t  pedestals.  

(t) Pits, sumps,  and sump pumps .  

N()TE: Draining the space above the mrt)ine head cover 
tl)' gravity nlav not be possible. Both AC and DC drainage 
pumps discharging into piping leading to the station sump 
are ohen provided with suctions in the well where the shaft 
hrxt extends above the ghmd seal. In addition, gravity 
dl ainage may I/c impossible from some of the ench)sed vol- 
ullles ol "tm'ltf' units. In such cases, accumulated liquids 
from oil spills and fi'onl fire suppression must be pumped 
10 Slllnps ()F t o  c, lheI" (on ta inmcI l [  vohnncs .  

3-5.2 T h e  provis ions  for d r a i n a g e  and any associated 
d ra iuagc  f i , i l i t ies  (pits, sumps,  and sump pumps)  should  
lie sized to accommoda te  all o f  the following: 

(a) T h e  spill of  the largest  single con ta iner  o f  any flam- 
mable and /o r  combust ib le  l iquid in tile area. 

(1/) T h e  n taximuni  design voh tme  of  d ischarge  t i om the 
expec ted  numlmr  of  fire hose lines o p e r a t i n g  fi)r a mini-  
nnun  of  20 ntinutes. 

(c) T h e  m a x i m u m  design vo lume  of  d i scharge  ti'on3 the 
tixcd tire suppress ion system(s) o p e r a t i n g  fin a m i n i n m m  
of 20 minutes.  

N()TE: The provisions tor drainage and any associated 
drainable tacilities (pits, sumps, drains to downstream surge 
chatntmr and/or tail tunnels or tailrace, aud sunlp pumps) 
tor underground power plants shouM lie sized to acconlmo- 
date the discharge fi-om lhe maxinmm expected discharge 
of lixed tire suppression system(s) ol)eratmg tiw a mininmm 
Ot |WO hours .  

3-5.3 Floor d ra inage  f rom areas con ta in ing  t lannnable  or  
comtnlsf ib]c  l iquids  shou ld  be t r a p p e d  to p r e v e n t  the  
spread of  bu rn ing  liquids beyond  the fire area. 

3 -5 .4  W h e r e  g a s e o u s  f i re  s u p p r e s s i o n  svs te lns  a r e  
installed, f loor drains  should be p rov ided  with adequa te  
seals or  1he fire suppress ion  system should  be sized to con> 
pcnsale  ill,  tile luss of  fire suppress ion  agent  t h rough  the 
drains. 

3-5.5 l ) ra inage  facilities should  be p rov ided  tilt" o u t d o o r  
oil- insulated t ranslbrnmrs ,  o r  tile g r o u n d  should  be s loped 
such that oil spills will flow away f rom buildings,  s t ructures ,  
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and adjacent transformers. Unless drainage fi'om oil spills 
is accommodated by sh)ping the ground around translbrm- 
ers away tiom structures or a¢!jaeent equipnmnt,  consider- 
ation should be given to providing curbed areas or pits 
around transformers. The lilt or drain system or both 
should be sized in accordance with 3-5.2. The curhed area 
or pit may be filled with imilormly graded, crushed slone 
as a means of minimizing grotmd tires. 

3-5.6 For |acilities consisting of more than one generating 
unit, a curh or trench drain shoukl be provided on solid 
floors where lhe potential exists tor an oil spill, such that 
oil released fi'om an incidem on one unit will not expose an 
adjacent unit. 

3-5.7 For env i ronme,mf l  reasons,  l iquid discharges 
resulting tiom oil spills or operation of a tire suppression 
system may have to be treated (e.g., oil separalion). 

3-5.8 An emergency power supply should he l)rovided 
fi)r principal drainage i)uml)s in situations where itooding 
would he dangerous. 

3-6 Emergency Lighting. 

3-6.1 Emergency lighting should be" provided li)r means 
of egress in accordance with N FPA 101, Li/e Safi'(~' Code. 

3-6.2 Emergency lighting should he provided tor critical 
plant operations areas. 

13-7 Lightning Protection. Lightning protection, where 
required, should be provided in accordance with NFPA 78, 
Lightning Protection Code. 

Chapter 4 General Fire Protection Systems and 
Equipment 

] 4-1 General Considerations. All fire protection systems, 
equipment, and installations should he dedicated to tire 
protection purposes. 

4-2 Water Supply. 

4-2.1 i tydroelectr ic  plants are commonly  located in 
remote areas adjacent to rivers or at the basc of lakes. Fire 
protection water supplies may be limited It) tile water t iom 
the river, lake, reservoir, or private tank(s). (:onsideration 
should be given to the special problems lor this type of 
water supply (i.e., ti-eezing, low ttow, heavv sediment) asso- 
ciated with requirements fin the fire pri)teefion systems, 
equipment, anti installation. 

[ 4-2.2 Tile water supply lot tile permanent  tire protection 
installation should be based on the largest tixed fire sup- 
pression system demand plus the maxinmm hose stream 
demand of not less than 500 gpm (31.5 ljsee) for a two- 
hour duration. 

[ 4-'2.3 l f a  single water supply is utilized, two indepcndenl  
connections should be provided. If a situation can arise in 
which the primary water supply may become unavailahle 
(e.g., dewatering of penstocks), an auxiliary supply should 
be provided. Each supply should be capable of meeting the 
requirements in 4-2.2. 

14-2.3.1 Where nmhiple  tire pumps are required,  the 
pmnps should not be subject to a common fhilure, electri- 
cal or mechanical, and should bc of sufficient cap;wit} Io 
meet tim tire flow requirements determined by 4-2.2 wilh 
tile largest pump out of service. 

14-2.3.2 Fire pl.nq)s slaould be automatic starting with 
manual shutdown. The manual shutdown shouM he at tim 
pump controllers only. (See NFPA 20, Slandard,/br lhe Instal- 
lahon of Centri/u,~al Fire Pump,s.) 

N(YIE: For u||allendcd sh|lions ,scc Section 4-9. 

4-2.3.3 If tanks are of dual-propose use, a standpipe or 
similar arrangement  should he provided to dedicate tile 
amount  determined t)y 4-2.2 for tire protection use only. 
(See NFPA 22, Standard ,/or ll'aler 7?mk,s for Private Fro' 
Protecliom ) 

4-2.3.4 Where tanks are uscd, thcy should be tillc<l t iom 
a sotuce capable of replenishing the 2-hr supply tor tile 
tire protection requirement in an 8-hr period. The 8-hr 
(lime) requirement tor retilling may he extended if tile ini- 
lial supply exceeds tile minimum storage reqnirenwnt  on a 
volume per time ratio basis. It is normally preterred tin the 
refilling operation to be accomplished on an at, tomatic 
hasis. 

4-2.4 Each water supply should be connected It) the sta- 
tion supply main hy separate connections, arranged and 
valve controlled to minimize tile possibility of muhil)le sup- 
plies heing impaired simultaneously. 

4-2.5 In some rivers and tributaries, the existence ot 
microorganisms limits tile use of raw water for tire protec- 
lion without [re;lllnCll[. Consideration of water quality may 
prevent hmg-term problems relating to fire protection 
water supply. 

4-2.6 Upstream water is frequently the tire protection 
water supply. Water tot tire SUl)pression should not be 
token downstream Dora any closure device in a penstock, 
tlume, or fi)rehay. 

4-3 Valve Supervision. ?dl hre protection water system 
control valves should be under  a periodic inspection pro- 
gram (see Chapter 2) and should be supervised by one of the 
fifth)wing methods: 

(a) Electrical supervision with audihle and visual signals 
in tile main control room o r  other constantly attended 
hwalion. 

(h) Locking valves open. Keys should be made available 
only to authorized personnel. 

(c) Sealing of valves. This Ol)tion should be tblh)wed 
only when valves are within tented enclosures under  tile 
control of tile properly owner. 

4-4 Supply Mains and Hydrants. 

4-4.1 Supply mains and tirc hydrants should hc installed 
on the plant site. (See NFPA 24, Slattdard Jor the Installation 
~!/ Private Fire Service Main.s aml 77~eir Appurlenance.s. ) 

4-4.1.1 Remotely located plant-related facilities should be 
reviewed on an individual basis to determine the laced tor 
tire protection. It excessively long extensions of trader- 
ground fire mains are necessary lot tire protection at these 
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locations, it may be acceptable to supply this need from an 
available service main in the immediate area. 

4-4.1.2 The supply mains should be looped and of suffi- 
cient size to supply the flow requirements determined by 
4-2.2 to any point in the loop considering the most direct 
path to be out of service. Pipe sizes should he designed to 
encompass any anticipated expansion and future water 
demands. 

4-4.1.3 Indicator control valves should he installed to 
provide adequate sectional control of the tire main loop to 
minimize plant protection impairntents. 

4-4.2 Each hydrant  should be equipped with a separate 
shutoff valve located on the branch connection to the sup- 
ply main. 

4-4.3 It may be necessary for the fire department  to draft 
from the river or lake adjacent to the plant. However, the 
terrain and elevation above the water supply may make it 
difficuh for drafting. Consideration should be given to 
installing a dry hydrant with adequate fire apparatus access 
that will take suction front the river above the hydroelectric 
plant. 

4-5 Standpipe and Hose Systems. 

4-5.1 Standpipe and hose systems should be installed (see 
NFPA 14, Standard for the Installation of Standpipe and Hose 
Systems). The standpipe and hose system is an extension of 
the fire main and hydrant system. The hose stations should 
be capable of delivering the hose stream demand fbr the 
various hazards in buildings. 

4-5.2 Fire main connections for standpipes should be 
arranged so that a fire main break ntay be isolated without 
interrupt ing service sinmltanenuslv to both fixed protec- 
tion and hose connections protecting the same hazard or 
area. For the important hazards the arrangement  should 
permit operation of at least two hose lines on a [ire. For 
areas of high water demand, the installation should meet 
the requirements |or a Class IlI  system (see NFPA 14, Stan- 
dard for the Installation of Standpipe and Hose ~v~tems). For 
other areas, a Class II system may suffice. 

4-5.3 The standpipe piping should be capable of provid- 
ing minimum volume and pressure fbr the highest hose 
stations. 

4-5.4 Due to the open arrangentent  of these plants, loca- 
tions of hose stations should take into account sati~ egress 
for personnel operating hose lines. 

4-5.5 Spray nozzles having shutoff capability and listed 
fi)r use on electrical equipment  shtmld be provided on 
hoses located in areas near energized electrical equipment. 

4-5.6 Hose Threads. Hose threads on hvdrants  and 
standpipe systems should be compatible with fire hose used 
by the responding fire departments. 

4-6 Portable Fire Extinguishers. For tirst aid tire protec- 
tion, suitable fire extinguishers should be installed in accor- 
dance with NFPA 10, Stamtard for Portable Fire Extinguishers. 

4-7 Fire Suppression Systems and Equipment -- General 
Requirements. 

4-7.1 Fire suppression systems and equipment  should be 
provided in all areas of the plant as idemitied in Chapter 5 
or as determined by the Fire Risk Evaluation. Fixed sup- 
pression systems should be designed in accordance with 
the ti)llowing codes and standards unless specitically noted 
otherwise: 

NFPA I 1, Standard for Low Expan.sion kbam and Combined 
Agent S~'slems 

NFPA I IA, Standard fbr Medium- and tligh-Expansion 
Foam Sv~tem.~ 

N FI'A 12, Standard on Carbon Dioxide Extinguishing 5)',stems 

NFPA I2A, Standard on Hahm 1301 Fire Extinguishing 
Svslems 

NFPA 13, Standard for the Installation o[ Sprinkler S~stems 

NFPA 15, Standard for Hbter Spray F&ed ,~v~tems Jor Fire 
Proteclion 

N FPA 16, Standard on the Installation ~( Dehtge t'bam- Water 
Sprinkler and Foam-lVater Spray ,~,stems 

NFIb~ 231, Standard for General Storage 

NFPA 231 C, Standard Jbr Rack Storage of Materials. 

4-7.2 Selection of extinguishing agent should be based on: 

(a) Type of hazard. 

(b) Effect of agent discharge on e¢luiptnent. 

(c) Heahh hazards. 

NOTE: Personnel hazards created by the discharge ot C0,, 
should be considered in the design of the syslem. The 
design should take mto accntmt the immediale release of 
(;O 2 into the protected area and the possibility of C() e leak- 
age, migration, and settling into adjacem areas and Im~er 
elevations of Ihe plant. See NFPA 12. Slandard on Carhon 
DmxMe Exhnguisking ,~v~lem,~, for hazards to personnel. As a 
minimum, if CO,,, systems, are provided, thev should be pro- 
vided with ;in odorizer for alerting persmmel, and breath- 
ing al)paratus should be provided fin" operators in areas 
that Calnlo[ be abandoned. 

4-7.3 Fire Suppression System Safety Considerations. It 
is imperative that saletv in the use of any tire suppression 
svstem be given proper consideration and that adequate 
planning be done to ensure safety of personnel. 

Potential sati:ty hazards could include impingement  of 
high velocity discharge on personnel, loss of visibility, hear- 
ing impairment,  reduced oxygen levels that will not sup- 
port breathing, toxic effects of the extinguishing agent, and 
electric ctmductivity of water-based agents. 

NFPA standards tor the ext inguishing systems nsed 
shouM he carefully studied and the personnel safety provi- 
sions fi~llowed. Evacuation of a ptntected area is recont- 
mended  before an)' special ex t ingu i sh ing  system dis- 
charges. Alarm systems that are audible above 'machinery 
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background noise, or that are visual or olfiactorv, or a com- 
bination, should be used where appropr ia te .  Personnel 
warning signs are necessary. (See NFPA 12, 12A, and 12B.) 

4-8 Fire Signaling Systems. 

4-8.1 Fire detection and atttomatic fixed fire suppression 
systems should be equipped with local audible and visual 
signals with annunciat ion in the main control room or 
another  constantly at tended location (see NFPA 72, Stan- 
dard for the Installation, Maintenance, and Use of Protective 
Signaling Svstems). 

4-8.1.1 Audible fire alarms should be distinctive f iom 
other plant system alarms. 

4-8.1.2 Special consideration should be given to alert ing 
personnel in confined spaces, such as in scroll/spiral cases 
or  draft tubes, that a fire alarm system has been activated. 

4-8.2 Automatic  fire detectors  should be installed in 
accordance with NFPA 72E, Standard on Automatic Fire 
Detectors. 

4-8.3 The  fire signaling system or plant conmmnication 
system should provide the fi)llowing: 

(a) Manual fire alarm devices (e.g., pull boxes or page 
party stations) installed in all occupied buildings. Manual 
fire alarm devices should be installed for remote yard haz- 

I a r d s  as identified by the Fire Risk Evaluation. 

(b) Plant-wide audible fire alarm and/or  voice communi-  
cation systems fi)r purposes of personnel evacl, ation and 
alerting of plant emergency organization. The plant puhlic 
address system, if provided,  should be available on a prior- 
ity basis. 

(c) Two-way communications fi)r the plant emergency 
organization dur ing emergency operations. 

(d) Means to notify the public fire depar tment .  

4-9 Unattended Plants. 

4-9.1 Hydroelectric plants that are opera ted  nnat tended,  
or with minimal staffing, present special fire protection 
concerns. 

4-9.2 Consideration should be given both to tile delayed 
response time of the fire brigade or public fire lighting person- 
nel (which may be several hours) and to the lack of personnel 
available to alert others on site to a fire condition. 

4-9.3 The  Fire Risk Evaluation should address delayed 
response and lack of comnnmication. This may establish 
the need to provide additional fire protection measures to 
prevent  a major fire spread pr ior  to the arrival off i re  fight- 
ing personnel.  The  delayed response by personnel to the 
site may necessitate automatic shutoff of fire pumps.  

4-9.4 If  at, tomatic water-based fire suppression systems 
are utilized, a cycling deluge valve should be considered. 
The  a r rangement  will depend  on the type of system and 
the hazard protected. Thermal  detection is recommended.  

(System design should be in accordance with NFPA 13, 
Standard p ,  the Installation O/Sprinkler S~stems, or N FPA 15, 
StandaM Jbr Water Spray Fixed ,~',stem.s Jbr Fire Protection.) 

4-9.5 Remote annunciat ion of tile fire signaling panel to 
one or more constantly a t tended locations is critical for 
emergency response. The fire signaling panel should be 
located at the entry to the plant. 

4-9.6 An emergency lighting system fi)r critical operat ing 
areas that depends  on batteries or fhel supplies should be 
manually opera ted  fi-om a switch at tile entry to the plant. 
t h e  emergency lighting may consist ei ther of fixed units or 
of portable lights. See 3-6.2. 

4-9.7 It is important  that the responding fire brigade or 
public fire fighting tortes be familiar with access, plant fire 
protection systems, einergency lighting, specific hazards, 
and methods of fire control. This should be reflected in the 
plant fire emergency plan (see Section 2-7). 

4-9.8 The  air supply and exhaust svstems fbr tile plant 
should be automatically shut down iI~ the event of  a fire. 
Manual overr ide shouM be located at the entry to the plant 
so that emergency rcsponders  can activate these controls 
upon arrival. 

Chapter 5 Identification and 
Protection of Hazards 

5-1 General .  The  identification and selection of  fire pro- 
tection systems should be based on the Fire Risk Evalua- 
tion. This chapter  identifies tire and explosion hazards in 
hydroelectric generat ing stations and specifies the recom- 
mended protection criteria unless the Fire Risk Evaluation 
indicates otherwise. 

5-2 Turbine-Generator Hydraulic Control and Lubricat- 
ing Oil Systems. 

5-2.1 Hydraulic Control Systems. 

5-2.1.1 Hydraulic control systems should use a listed hrc 
resistant fluid. 

5-2.1.2 Determination of the need fi)r fire resistant fluid 
should be based on the quantity of fluid involved in the 
system, whether or not equipment  that utilizes this fluid 
will operate  hot or be exposed to external sources of igni- 
tion, and whether exposure  prohlems are created fi)r adja- 
cent equipment  hv the use of nonlire resistant th|id. 

5-2.1.3 I r a  listed fire resistant fluid is not used, hydraulic 
control et luipment should be protected. Fire extinguishing 
systems, where installed fi)r hydraulic control equipment ,  
simuld include protection fi)r l'eservoirs, other  equipment ,  
valves, and associated piping. 

5-2.2 Wherever  possible, oil piping should be welded and 
flanged to minimize the possibility of an oil leak due to 
severe vibration. 
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5-2.3 Oil piping should be routed away, or be shielded 
fi'om, electrical equipment or other sources of ignition. 

5-2.4 Fixed fire protection for tiffs equipment,  where 
provided, should be as fifllows: 

5-2.4.1 Automatic wet pipe sprinkler svstcnls utilizing a 
design density of (I.25 gpm/ff-' (0.17 Ijsec-m e) fi)r the entire 
hazard area (see 3-5.3). 

5-2.4.2 Automatic fi)am-water sprinkler systems provid- 
ing a density of 0.16 gpm/fi ~ (0.1 I L/see-hie). 

I 5-2.4.3 (;asenus extinguishing systems of either the lo~al 
application or total flooding types. Safety considerations 
associated with these extinguishing agents should be eval- 
uated prior to the selection of gas-type protection svstenls. 

NOTE: When areas/roonls ,lle located bcnca|h areas pro- 
betted by CO O (or other extinguishing gases), consideration 
should be given in bhe design fin" the possible sculing of the 
gas to lower levels and its cttk'cl Oll personnel who ma~ be 
in these areas. 

5-2.5 Consideration fi)r protection of borizontalwertical 
turbine bearings should be made based on the Fire Risk 
Evaluation. 

I 5-2.6 Curbs [mininnun 6 ill. (0.15 m) high] or drains or 
both should be provided ti>r the oil storage and ()il purifi- 
cation areas in accordance with Chapter 3. 

5-2.7 Fire extinguishing systems, where installed fin" lube 
oil systems employing combustil)le-type oil, shonld include 
protection for the reservoirs, pumps, and all oil lines, espe- 
cially where unions  exist on piping and beneath any 
shielded area where flowing oil can collect. Facilities not 
provided with curbs or drains shouhl extend coverage f t ,  
a distance ,,f 20 ft (6 m) flom tile oil lines, when measured 
flom the cmtermost oil line. 

5-2.8 Clean/dirty oil storage areas should be protected 
based on the Fire Risk Evaluation. This area generally rep- 
resents the largest concentrated oil storage ill the plant. 
The designer should consider, as a mininlum, tile installa- 
tion of fixed automatic fire protection systenls, and the 
ventilation and drainage requirements in Chapter 3. 

5-3 Generator Windings.  

5-3.1 Protection of generator windings should be pro- 
vided by gaseous extinguishing systems and/or waterspray 
rings. 

5-3.2 Gaseous suppression systems should be actuated by 
protective relays or fire deteciion systems or both. 

5-3.3 Waterspray rings should be manually actuated or 
automatically actuated by all interlocked" system that 
requires the unit to be tripped. 

5-4 Control, Computer, and Communication Rooms. 

5-4.1 C o n t r o l / c o m p u t e r / t c l e t  OmnlU n ica t ion  roolns  
should meet applicable requirenlcnts of N FPA 75, Standard 
Jbr the Protection r( Electronir CmnputeJ/l)ata Processin¢ 
Equipment. 

5-4.2 A smoke detect ion system should be installed 
throughout  these rooms including walk-m-type consoles, 
above suspended ceilings where conlbustibles are installed, 
and below raised floors. Where tile o n h  combustibles 
above the talse ceiling are cables in conduit and the space 
is not used as a return air plenum, smoke detectors may be 
omitted tiom this area. 

5-4.3 A prcaction sprinkler system for the computer  or 
telecommunications rooms should be considered dur ing  
the Fire Risk Evaluation. In addition, gaseous extinguish- 
ing systems should be considered fi)r areas beneatb raised 
tloors thai COlbtain cables or for areas o r  eblclostlres con- 
taining equipment  that is of high value or is critical to 
power generation. Individual equipnlent/calfinet protec- 
tion could be considered in lieu of total flooding systems. 

5-4.4 (:able raceways blot tern | inat ing in tim control room 
should not be routed through the control room. 

5-5 Cable Concentrations. 

5-5.1 Consideration should be given to the use of lire 
rctardant cable insulation such as the types that pass tile 
flame t)ropag:nion test of the Institute of Electrical and 
Electronics Engineers (I EEE-383). 

5-5.2 Areas with significant concentrations ofcomtmstible 
cable jacketing or oil-filled cable should be protected with 
automatic sprinkler or water spray systems. However, if 
water-type systenls cannot be used, fi)anl or gaseous extin- 
guishing systems should be provided. 

5-5.3 S p r i nk l e r  or water  spray systems should  be 
' O 

designed for a density of 0.30 gpm/fi'-' (0._0 ljsec-m=') over 
2500 ti ~ (232 m'-'). l~his coverage is for area protection. 
Individual cable tray tier coverage may be reqnired based 
on the Fire Risk Evaluation. 

5-5.4 Cable with Fire Retardant Coatings. 

5-5.4.1 A suitable ahernative for combustible jacket cable 
,unomatic protection would bc cable with tire retardant 
coatings. The method of protection should bc based on tim 
Fire Risk Evaluation. 

5-5.4.2 (:are should be exercised in selection of tire retar- 
dant coatings to ensure that derating of the cable is consid- 
ered. Consideration should also he given Io the ability to 
add or remove cables and to make repairs to cables pro- 
tcctcd with fire retardant coatings. 

5-5.5 ( ; rouped electrical cables shouhl be routed away 
tiom exposure hazards or protected as reqnired by the 
Fire Risk Evaluation. In particular, care sln)uld be taken to 
avoid rout ing  cable trays near  sources of ignit ion or 
f lammable/combust ible  iiquids. When such rou t ing  is 
unavoidable, cable trays shonld he designed and arranged 
to prevent the spread of fire. 

5-6 Cable Tunnels .  

5-6.1 When protection is required by tile Fire Risk Eval- 
uation, cable tunnels should be protected by automatic 
water spray, autmnatic wet pipe sprinkler, or foam systems. 
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I Automatic sprinkler systems should be designed fi)r a density 
of 0.30 gpm/sq fi (0.20 ljsec-n¢-') over 2500 sq ft (232 m ~) or 
the most remote 100 linear fi (30 m) of cable tunnel up to 
2500 sq ft ('2"3'2 m='). 

5-6.2 Portable high-expansion toam generators  may be 
used to supplement  tixed tire protection system(s). (See 
NFPA 11 C, Standard for Mobile Foam Apparatus.) 

5-6.3 Ventilation and drainage should be provided for 
these areas in accordance with Chapter  3. 

5-7 Transformers .  Oil-filled nlain, station service, and 
startup transfbrmers should be protected with automatic 
water spray or foam-water spray systems. 

5-8 Indoor Oil-Filled Electrical Equipment. Automatic 
sprinkler,  foam-water, and water spray systems should be 
considered fbr oil-filled electrical equipment.  Where the 
hazard is not great enough to warrant a tixed tire suppres- 
sion system, automatic tire detection should be considered 
(see 4-8.2). 

5-9 Battery Rooms. Battery rooms shonht be provided 
with ventilation to limit the concentration o! hydrogen to 
one percent by volume. For t iu ther  intbrmation, relier to 
ANSI/IEEE 484, Recommended Practice p~r Installation Design 
and Installation of Large Lead Storage Batterie,~ ,/or (;enemling 
Stations and Substatian.s. 

5-10 Switchgear and Relay Rooms. Switchgear rooms 
and relay rooms should he provided ".~ifll smoke detection 
systems. 

5-11 Emergency Generators. 

5-11.1 The installation and operat ion of emergency gen- 
erators should be in accordance with NFPA 37, Standard for 
the Installation and Use of Stationary Combustion Engines and 
Ga.s "l'u rbme.s . 

5-11.2 Emergency generators located within main plant 
structures should be protec ted  by automatic  sprinkler ,  
water spray, foam-water sprinkler,  or gaseous-type extin- 
guishing systems. Sprinkler  and water spray protection sys- 
tems shouid be designed for a 0.25 gpm/ft -~ (0.17 I2sec-i{¢-') 
density over the fire area. 

15-11.3 When gaseous suppression syste,ns are used on 
combustion engines, which may be required to opera te  
dur ing  the system discharges,  considerat ion should be 
given to the supply of engine combustion air and outside 
air for equipment cooling. 

5-12 Air Compressors. Automatic sprinkler protection, 
with a density of 0.25 gpm/sq ft (0.17 L/set-to e) over the pos- 
tulated oil spill, should be considered fi)r air compressors 
containing a large quantity of oil. Where the hazard is not 
great enough to warrant a tixed fire suppression system, 
automatic fire detection should be considered (see 4-8.2). 

5-13 Hydraulic Systems for Gate and Valve Operators. 
Hydraulic control systems should use a listed tire resistant 
fluid. Automatic sprinkler protection designed for a den- 
sit)' of" 0.25 gpm/sq fi (0.17 L/sec-m ~) over the fire area 

should be considered tor hvdraulic systems not using a 
listed tire resistant fluid. Wilere the hazard is not great 
enough to warrant a fixed fire suppression systenl, anto- 
matic fire detection should be considered (.see 4-8.2). 

5-14 Fire Pumps. Rooms hous ing  d iese l -d r iven  fire 
pumps should be protected by automatic sprinkler,  water 
spray, or tbam-water sprinkler systems. If sprinkler and 
water spray protection systems are provided they should 
be designed fin a densit)'  of 0._:~ gpm/sq fi (0.17 I2sec-m ~) 
over the tire area. For automatic toa,n-water s~rinkler sys- 
tems a density of 0.16 gpm/t(-' (0.11 L/see-m-) should "be 
provided.  

5-15 Storage Rooms, Offices, and Shops. Automat ic  
sprinklers should be provided tbr storage rooms, offices, 
and shops containing combustible materials that present 
an exposure to sur rounding  areas that are critical to plant 
operations.  (For oil storage rooms, .~ee 5-2.8.) 

5-16 Warehouses .  Automatic sprinklers should be pro- 
vided tot warehouses that contain high-value equipment 
and combustible materials that are critical to power gener-  
ation or that constitute a fire exposure  to other  important  
buildings. 

5-17 Auxi l ia ry  Heat ing.  The storage and piping systems 
of filels in the gaseous o r  liquctied state should comply 
with NFPA 31, Standard ./or the Installation of Od Burton g 
Equipme~d; NFPA 54, Nalimml Fuel Gas Code: NFPA 58. 
Slandmd J i ,  the Storage and Handling of Liquefied Petroleum 
Gases; N FPA 8501, Standard ]or Single Burner Boiler Opera- 
tion; and NFPA 85C, Standard.for the Prevention o/t"urnace 
Explosions/hnplosions in Multiple Burner Boiler-Furnace,~, as 
applicahle. 

5-18 Garages. Vehicle repair  facilities should meet the 
requirements of NFPA 88B, Standard Jot Repair Garages. 

Chapter 6 Fire Protection for 
the Construct ion Site 

6-1 Introduction. 

6-1.1 Ahhough many of the activities in h) 'droelectric 
generat ing plant construction are similar to the construc- 
tion of other  large industrial plants, sites for hydroelectric 
generat ing plants are t iequently located in remote areas 
with restricted access and limited construction space. Con- 
gested or distant construction facilities mav, be required,  
and specialized activities such as deep excavation and tun- 
neling may be encountered.  An above average level of con- 
struction fire protection is justified due to the life safety 
consideration of the large number  of on-site personnel, 
high vahle of materials, and length of construction period. 

6-1.2 Major  cons t ruc t ion  projects  in exis t ing plants  
present many of the hazards associated with new construc- 
tion while present ing addit ional exposures to thc existing 
facility. The  availability of the existing plant fire protection 
equipment  and the reduction of fire exposure by construc- 
tion activities are particularly important.  
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6-1.3 For fire protection for plants and areas under  con- 
struction, see NFPA 241, Standard for SafegTulrding Construc- 
tion, Alteration, and Demolition Operations. This chap te r  
addresses concerns not specifically considered in NFPA 241. 

6-2 Administration.  

6-2.1 The  responsibility for fire prevention and fire pro- 
tection for the entire site dur ing  the construction period 
should be clearly defined. The administrative responsibili- 
ties should be to develop,  implement ,  and periodically 
update  as necessary the measures outlined in this practice. 

6-2.2 The  responsibility for fire prevention and fire pro- 
tection programs among various parties on site should be 
clearly delineated. The  fire protection program that is to 
be observed and the owner's right to administrat ion and 
enforcement should be established. 

6-2.3 The  fire prevention and fire protection p rogram 
should include a fire risk evaluation of  the construction site 
and construction activities at any construction camp (see 
Chapter 2). 

6-2.4 Written administrative procedures  should be estab- 
lished for the cons t ruc t ion  site, and such p rocedure s  
should, as a minimum, be in accordance with Sections 2-4, 
2-5, and 2-7. 

6-2.5 Security guard service, including recorded rounds, 
should be provided through all areas of construction during 
times when construction activity is not in progress (see NFPA 
601, Standard for Guard Service in Fire Loss Prevention). 

I 6-2.5.1 The first round  should be conducted one-half  
hour after the suspension of work for the day. Thereafter ,  
rounds should be made every hour. 

I 6-2.5.2 Where partial construction activities occur on sec- 
ond and third shifts, the security service rounds nmy be 
modified to include only unat tended or sparsely at tended 
areas. 

6-2.5.3 In areas where automatic fire detection or extin- 
guishing systems are in service, with alarm annunciat ion at 
a constantly a t tended location, or in areas of limited com- 
bustible loading, rounds may be omitted after the first 
round  indicated in 6-2.5.1. 

6-2.6 C o n s t r u c t i o n  s h o u l d  be c o o r d i n a t e d  so that 
planned permanent  fire protection systems are installed 
and placed in service as soon as possible, at least pr ior  to 
the introduction of  any major fire hazards identified in 
Chapter  5. In-service fire detection and fire extinguishing 
systems provide  impor t an t  protec t ion  for construct ion 
materials, storage, etc., even befbre the permanent  hazard 
is present. Tempora ry  fire protection systems may be war- 
ranted dur ing certain construction phases. The need and 
type of  protection should be de termined by the individual 
responsible for fire prevention and fire protection. Con- 
struction and installation of  fire barriers  and fire doors 
should be given priori ty in the construction schedule. 

6-3 Site Clearing, Excavation, and Tunnel ing .  

6-3.1 Site Clearing. 

6-3.1.1 Prior to clearing forest and brush covered areas, 
the owner should ensure that a written fire control  plan is 
p repa red  and that fire fighting tools and equipment  are 
made available as recommended  by NFPA 295, Standard for 
Wildfire Control. Contact should be made with local fire and 
fi)rest agencies for current  data on restrictions and fire 
potential and to ar range for necessary permits.  

6-3.1.2 All construction vehicles and engine-dr iven porta-  
ble equipment  should be equ ipped  with effective spark 
arrestors. Vehicles e q u i p p e d  with catalytic conver te rs  
should be prohibi ted from wooded and heavily vegetated 
areas. 

6-3.1.3 Fire tools and equipment  should be used for fire 
emergencies only and should he distinctly marked.  

6-3.1.4 Each site utility vehicle should be equipped  with 
at least one fire fighting tool, portable  fire extinguisher,  or 
backpack pump filled with 4 to 5 gal (15 to 19 L) of water. 

6-3.1.5 Cut trees, brush,  and o ther  combust ible  spoil 
should be disposed of promptly.  

6-3.1.6 Where  it is necessary to dispose of combustible 
waste by onsite burning,  designated burn ing  areas should 
be established with approval  by the owner and should be in 
compliance with federal, state, and local regulations and 
guidelines. The contractor  should coordinate  burning  with 
the agencies responsible for moni tor ing fire danger  in the 
arca and obtain all appropr ia te  permits  pr ior  to the start of 
work (,see Section 6-2). 

6-3.1.7 Local conditions may require  the establishment of  
fire breaks by clearing or use of  selective herbicides in 
areas adjacent to proper ty  lines and access roads. 

6-3.2 Excavation and Tunnel ing .  

6-3.2.1 Construction activities related to tunnels, shafts, 
and other  unde rg round  excavations are strictly regulated 
by federal and state agencies. Fire prevent ion consists of 
adequate  ventilation, good housekeeping,  and limiting the 
types of  fuel, explosives, and combustibles u n d e r g r o u n d  as 
well as ad jacent  to en t rances  and vent i la t ion  intakes.  
Inspection of site conditions and the testing of  air quality 
should  be ass igned to qual if ied pe r sonne l  specifically 
trained in the use of those instruments  specified by the 
regulat ing agency. 

6-3.2.2 Pre-excavation geologic surveys should include 
tests for carbonaceous or oil-bearing strata, peat, and other  
organic deposits that may be a source of  combustible dusts 
or  explosive gases. 

6-3.2.3 The  use of  vehicles and equipment  requir ing gas- 
oline, liquefied pet ro leum gas, and o ther  fuels in excava- 
tions with limited air circulation should be restricted. 

6-3.2.4 A general  plan of action for use in times of emer-  
gency should be p repared  for every u n d e r g r o u n d  excava- 
uon 6ee Seetion 6-2). 
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I 6-3.3 Construction Equipment. Construction equipment  
should meet the requirements  of NFPA 12t, Standard on 
Fire Protection for SelJ-Propelled Mobile Sm]uce Mining Equip- 
merit, and NFPA 512, Standard for Truck Fire Protection. 

6-4 Construction Warehouses, Shops, Offices, and Con- 
struction Camps. 

6-4.1 All structures that are to be retained as part of the 
completed  plant  should be constructed of materials  as 
requi red  in Chap te r  3 and should comply with o ther  
requirentents of this document  tbr the completed plant. 

6-4.2 Construct ion warehouses,  offices, trailers, sheds, 
and other  tacilities for the storage of tools and materials 
should be located with consideration for their exposure to 
major plant buildings or other  important  structures. These 
buildings should be located according to the requirements  
of  NFPA 80A, Recommended Practice ./or Protection of Build- 
inu  from Exterior Fire Exposure.~, and NFPA 299, Standard for 
Protection of L!/e and Properly/}ore Wildfire, as applicable. 

6-4.3 Mobile homes should  be instal led and located 
according to the requirements of NFPA 501A, StundardJor 
Firesafet~ Criteria jor Mannfilctured Home l,.~tallations, Site.~, 
and Communities. Insulat ing materials utilized m mobile 
homes should be uoncombustiblc. 

6-4.4 Large central office or storage facilities, where pro- 
vided, should be located so as not to expose major plant 
buildings or other  important  structures. They may be of 
substantial value, containing high xalue computer  equip- 
merit, irreplaceable construction records, or other  valuable 
contents, the loss of which may resuh in significant con- 
struction delays. The Fire Risk Evaluation may indicate a 
need for automatic  sprinklers  or o ther  protect ion,  the 
desirabil i ty of subdividing the complex to limit values 
exposed by one fire, or a combination of the above. 

6-4.5 Construction camps comprised of mobile buildings 
ar ranged with the buildings adjoining each otber  to fi)rm 
one large fire area should be avoided. If buildings cannot 
be adequately separated,  consideration should be given to 
installing fire walls between units or installing automatic 
sprinklers throughout  the buildings. 

6-4.6 Construction camp buildings should be designed 
and installed in accordance with NFPA 101, L!/e SaJety 
Code. 

6-4.7 Area fire alarms should be connected to a con- 
stantly at tended central location such as fire station or site 
manager 's  office with monitoring and central alarm con- 
trol. Dormitory buildings and bunkhouses should be pro- 
vided throughout  with smoke detection. The  alarm panels 
for the individual buildings served should be located at the 
entrance to the building. Detector installation should con- 
iorm to NFPA 72, Standard for the Installation, Maintenance, 
and Use of Protective Signaling Systems, and NFPA 72E, Stan- 
dard on Automatic Fire Detectors. 

6-4.8 The  location fi)r central alarm control should be 
provided with the following: 

(a) Remote fire pump start button. 

(b) Manual siren start/stop button. 

(c) Provision for alert ing the fire crew by VHF radio, 
fire alert paging, etc. 

(d) Monitors for comnmnicat ion between security guard  
and fire crew at place of fire. 

(el Radio link between security guards '  office and the 
respective fire depar tment .  

6-4.9 Wa re house s  and shops may conta in  mater ia l s  
whose loss or damage would cause a delay in s tarmp or 
severe financial loss. Although some of these structures are 
considered 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.  Where  the Fire Risk Evaluation indicates a 
need for protection for warehouses and shops the follow- 
ing guidelines should apply. 

6-4.9.1 Building construction materials should be non- 
combustible or  limited combustible. See Chapter  3. 

6-4.9.2 Automatic sprinkler  systems should be designed 
and installed in accordance with the applicable NFPA stan- 
dards.  \Vaterflow alarms should be provided and located 
so as to be moni tored at a constantly a t tended h)cation as 
de te rmined  by the individual responsible for fire preven- 
tion and fire protection. 

6-4.9.3 Air-supported structures are sometimes used to 
provide temporary  warehousing space. Ahhough the fabric 
envelope may be a fire re tardant  material, the combustibil- 
ity of  contents and their value nmst be considered,  as with 
an), other  type of warehouse. Because it is impractical to 
p rov ide  au tomat ic  spr ink le r  p ro tec t ion  fi)r them,  air- 
suppor ted  structures should only be used tbr noncombus- 
tible storage. An addit ional consideration is that relatively 
minor  fire damage to the fabric envelope may leave the 
contents exposed to the elements. 

6-4.10 Tempora ry  enclosures, including trailers, inside 
permanent  plant buildings should be prohibi ted except 
where permit ted by' the individual responsible for fire pre- 
vention and fire protection. Where the tloor area of a com- 
bustible enclosure exceeds 100 sq fi (9.3 m") or where the 
occupancy presents a fire exposure,  the enclosure should 
be protected with all approved automatic fire extinguish- 
ing svstem. 

6-4.11 Storage of construction materials, equipment ,  or 
supplies that are e i ther  combustible or  in combustible  
packaging should be prohibi ted in main plant buildings 
n n ] e s s :  

(a) An approved automatic fire extinguishing system is 
in service in the storage area, or 

(b) The  loss of  the materials or loss to the sur rounding  
plant area would be minimal, as de termined by the individ- 
ual responsible for fire prevention and fire protection. 

6-4.12 Construction kitchens should have automatic pro- 
tcction installed over the fivers. Guidance is provided ill 
NFPA 96, Standard for the h~stallation of Equipment ./br the 
Removal of Smoke and (;rease-Laden 17lpors /rom Commercial 
Cooking Equipment. 
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[ 6-4.13 Vehicle repair  tacilities should meet the require- 
ments of NFPA 88B, Standard for Repair Gam w~. 

[ 6-4.14 The  handling, storage, and dispensing of tlanmm- 
ble liquids and gases should meet the requirements  of  
NFPA 30, Hammable and Combu.qible Liquids Code, NFPA 58, 
Standard Jor the Storage and ttandling o/ Liquefied Petroleum 
Gases, and NFPA 395, Standard Jor the Storage of Flammable 
and Combu.stible Liqui& on kT~rms and Isolated Construction 
Project.s. 

6-5 Construction Site Laydown Areas. 

6-5.1 Fire hydrant  systems with an adequate water supply 
shoukl be provided in laydown areas where the need is 
de termined by the individual responsihle fin" fire preven- 
tion and fire protection 6ee Chapter 4). 

6-5.2 Combustible materials should be separated hv a 
clear space to allow access for manual fire fighting equip- 
ment (see Section 6-8). Access should be provided and main- 
tained to all [ire fighting equipment  including fire hoses, 
extinguishers, and hydrants.  

6-6 Temporary Construction Materials. 

6-6.1 The use of listed pressure- impregnated fire retar- 
dant hnnber or listed fire re tardaut  coatings would be gen- 
erally acceptable.  P ressu re - in tp regna ted  tire r e t a rdan t  
lumber  must be used in accordance with its listing and 
inanufacturer 's  instructions. Where exposed to the weather 
or moisture (e.g., draft robes, semi-spiral cases), tile fire 
re tardant  used must be suitable for lltis exposure.  Fire 
re tardant  coatings are not acceptable on walking surfaces 
or surfaces suhject to mechanical damage. 

6-6.2 Tarpaul ins  and plastic fihns should be of  listed 
weather resistant and fire re tardant  materials 6ee NFPA 
701, Standard Methods of Fire 7"ests for Flame-lCesistanl Textile.~ 
and Fihns). 

6-6.3 Consideration shouht be given m providing sprin- 
kler protection fin- combustible form work where a fire 
could cause substantial damage or construction delays. 

6-7 Underground Mains, Hydrants, and Water Supplies. 

6-7.1 Where practical, the permanent  undergrot ,  nd yard 
system, tire hydrants,  and water supply (at least one totally 
reliable source of  required capacity), as recommended in 
Chapter  4, should be installed dur ing  the earh' stages of 
construction. Where provision of all or part of the perma- 
nent unde rg round  system and water supply is not practi- 
cal, t emporary  systems should be provided.  Tempora ry  
water supplies sl'muld be hydrostatically tested, flushed, 
and a r ranged  to maintain a high degree  of reliability, 
inch, d ing protect ion from freezing and loss of  power. 
When using construction water in permanent  systents, ade- 
quate strainers should be provided to prevent clogging of 
the system by fi)reign objects and dirt. 

6-7.2 Ttte necessary reliability of constrtlctioll water sup- 
plies, inchlding r e d u n d a m  pumps,  ar ra , lgement  of pri- 
mary and backup power supplies, and use of combination 

service water  a n d  c o n s t r t l c t i o u  fire p ro t ec t ion  water ,  
should be reviewed by the individual responsible fin fire 
prevention and fire protection. 

6-7.3 t tvdrants  should be installed, as r ecommended  by 
Chapter  4, in the vicinity of  main plant buildings, impor-  
taut  warehouses ,  office or  s l o r a g e  t ra i le r  complexes ,  
important  outside structures and ]aydown areas with com- 
hust ible  cons t ruc t i on ,  c o n s t r u c t i o n  camp complexes,  or  
combust ib le  concre te  form work (e.g., draf t  tube and 
turbine-generator  bluckouts). Where practical, the under-  
g ro tmd main should be a r ranged  utilizing post indicator 
valves to minimize the possibility that any one break will 
remove Dora service any tixed water extinguishing system 
or leave any area without accessible hydrant  protection. 

6-7.4 A fire protection water st, pply should he provided 
on the construction site and should be capable of thrnish- 
ing the largest of the [bllowing fin a minimum of 2-hr 
durat ion:  

(a) 750 gpm (47 L/see), or 

(b) The  in-service fixed water extinguishing system with 
the highest water demand  plus 500 gpm (32 L/see) fin" hose 
strealns. 

NOTE l: The highest water demand should be detcr- 
IlliIlcd ])v [he haza rds  pl'eSellt at the  s tage of  ('ollsll'llt'IioIl, 
which may not correspond with lhc highest water demand 
of the completed plant. 

NOTE 2: Thcwatersupplyshouhlbesulhcicnt to provide 
adequate flow and pressure fin" hose connections at the 
highest elcvalion. 

6-7.5 Vehicles, equipment ,  materials, and supplies should 
not be placed so that access to fire hydrants  and other  fire 
lighting equipment  is obstructed.  

6-7.6 Fixed systems should he provided as soon as con- 
snuct ion permits.  These systems shoukl be provided in 
continuous operat ing condition. 

6-7.7 :ks tixed water  ex t ingu i sh ing  systems are  com- 
pleted, they should be placed in service, even when the 
available construction phase thc  protection water  supply is 
nut adequate  to meet the system design demand .  The  
extinguishing system can at least provide some degree  of 
protect ion,  especially where the full hazard  is not yet 
present. However, when the permanent  hazard is intro- 
duced,  the water  supply should be capable of  providing the 
designed system demand.  

6-7.8 On sites where large ditt~erences in elevation exist 
between construction tacilities, satis~'ing presst, re require- 
ments at the highest elevation inav result in hazardous 
pressure conditions at the lower elevations unless some 
approved method of  pressure regulation is included in the 
system. Attempting to compensate  fin" high-pressure  condi- 
tions by partially opening  dry barrel  hvdrams may rcsuh in 
erosion at the hydrant  thrust bh)ck an+d should be avoided. 

6-8 Fire Suppression Systems and Equipment. 

6-8.1 In general,  fire suppression equipment  should he: 

(a) Provided where risk of fire exists. 
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(b) Suitable as to type anti size tbr combating any likely 
fire. 

(c) Protected fiom mechanical damage. 

(dr Located fin- easy access at well-identitied stations. 

(e) Maintained in good operating condition. 

(t) Protected fiom fieezing. 

6-8.2 Portable fire ext inguishers  of suitable capacity 
should be provided where: 

(a) Flammable liquids are stored ov handled. 

(b) Temporary oil- or gas-tired equipment is used. 

(c) A tar or asphalt kettle is used, 

(dr Welding or open flames are in use. 

See N FPA 10, Standard f i .  Portable Fire Extinguishers. 

6-8.3 First aid fire fighting equipment  should be pro- 
vided. See NFPA 600, Standard on Industrial Fire Brigade.s, 
and N FPA 241, Standard for Sqfeguarding Construction, Alter- 
alion, and Demolition Operations. 

6-8.4 Hoses and nozzles should be available at strategic 
locations inside hose cabinets, hose houses, or on dedicated 
tire response vehicles. 

I 6-8.5 No tire protection equipment or device should be 
made inopevable or used fox othev purposes. 

16-8.6 If fire hose connections are not compatible with 
local fire fighting equipment,  adapters should be made 
available. 

Chapter  7 Re ferenced  Publ i ca t ions  

7-1 The following documents or portions theveof are vet: 
erenced within this recommended practice and should be 
considered part of the recommendations of the document. 
The edition indicated fi)r each reterence is the current  edi- 
tion as of the date of the NFPA issuance of tiffs document. 

7-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
I)2269-9101. 

NFPA 10, Standard Jbr Portable Fire Extinguishers, 1990 
edition 

NFPA 11. Standard for Low E.xpan~sion Foam and Combined 
Agent Systems, 1988 edition 

NFPA l lA, Standard Jbr Medium- and High-Expan.sion 
Foam Systems, 1988 edition 

NFPA 1 IC. Stan&udJbr MoMe Foam Apparatus, 1990 edition 

NFPA 12, Standard on Carbon Dioxide Extinguishing Sys- 
tems, 1989 edition 

NFPA 12A, Standard on Halon 1301 Fire Extinguishing 
Systems, 1992 edition 

NFPA 12B, Standard on Hahm 1211 Fire Extinguishing 
S~stem.~, 1990 edition 

NFPA 13, Standard,/or the Installation oj sprinkler ,';v,~tem,s, 
1991 edition 

NFPA 13A, Recommended Practice for the ln,spection, Testing, 
and Maintenance of Sprinkler Systems, 1987 edition 

NFPA 14, Standard ./or lhe ln.~lallalion o/ Stan@ipe and 
Hose 5[vstems, 1990 edition 

NFPA 15, Standard ./or Water Spray Fi-ced S~.~tem.~ /or Fire 
Protection, 1990 edition 

N FPA 16, Standard on the Installahon o/Deluge Foam-Water 
Sprinkler and Foam- Water Spray ,~v,~lems, 1991 edition 

NFPA 17, StandaM /or Dm Chemical Extinguishing Systems, 
1990 edition 

NFPA 20, Stamlard /br the Installation of Centr!/ugal Fire 
Pumps, 1990 edition 

NFPA 22, Standard for Water 7?mks Jor Private Fire Protec- 
tion, 1987 edition 

NFPA 24. Standard Jbr the Installation of Private Fitv 
Service Main,~ and 77~eir Appurtenances. 1992 edition 

NFPA 26, Raommended Practice/or the Supen,i~ion o/ l)lh,e~ 
Conholling ll/ater Supplies f i .  Fire Protection, 1988 edition 

NFPA 30. Flammable and Combustible Liquids Code, 1990 
edition 

NFPA 31, Standard on the Installation o[ Oil-Burning 
Equipment, 1992 edition 

NFPA 37, Standard for the Installation and U,se o[ Stationary 
Combustion Engines and Gas Turbine.s, 1990 edition 

NFPA 51B, Stan&nd.fi .  Fire Prevention m U~e o[ Catting 
and Welding Processes, 1989 edition 

NFPA 54, Natwnal Fuel (;a.s Code, 1992 edition 

NFPA 58, Standard fin the Storage and Handling of Lique- 
fied Petroleum Ga,~es, 1992 edition 

NFPA 70, National Electrical Code% 1993 edition 

NFPA 71, Standard fl)r the Installation, Maintenan'ce. and Use oJ 
Signaling Systems for Central Station Sen,be. 1989 edition 

NFPA 72, Standard.[br the Installation, Maintenance, and 
[~.~e of Protective Signaling S~stems, 1990 edition 

NFPA 72E. S#mdard on Automatic Fire Detectors. 1990 edition 

1992 Edition 



851-22 HYDROELECTRIC GENERATING PLANTS 

NFPA 72H, Guide for Testing Procedures .for Local, Auxil- 
mu, Remote Station, and Proprietary Protective Signaling Sys- 
tems, 1988 edition 

NFPA 75, Standard for the Protection of Electronic Computer/ 
Data Processing Equipment, 1992 edition 

NFPA 80, Standard for Fire Doors and Fire l¥indows, 1992 
edition 

NFPA 80A, Recommended Practice Jbr Protection of Build- 
ings from Exterior Fire Exposures, 1987 edition 

NFPA 85C, Standard for Prevention of Furnace E@losions/ 
Implosions in Multiple Burner Boiler-Furnaces, 1991 edition 

NFPA 88B, Standard for Repair Garages, 1991 edition 

NFPA 90A, Standard for the Installation of Air Conditioning 
and Ventilating Systems, 1989 edition 

NFPA 90B, Standard for the Installation of Warm Air Heat- 
ing and Air Conditioning Systems, 1989 edition 

NFPA 96, Standard for the Installation of Equipment for the 
Removal of Smoke and Grease-Laden Vapors from Commercial 
Cooking Equipment, 1991 edition 

NFPA 101, Life Safety Code, 1991 edition 

NFPA 121, Standard on Fire Protection for Self:Propelled 
and Mobile Surface Mining Equipment, 1990 edition 

NFPA 204M, Guide for Snwke and Heat Venting, 1991 edition 

NFPA 220, Standard on 7~vpes of Building Construction, 
1992 edition 

NFPA 231, Standard for General Storage, 1990 edition 

NFPA 231C, Standard for Rack Storage of Materials, 1991 
edition 

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

NFPA 251, Standard Methods of Fire Tests of Building Con- 
struction and Materials, 1990 edition 

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

NFPA 253, Standard Method of Test for Critical Radiant 
Flux of Floor Covering Systems Using a Radiant Heat Energy 
Source, 1990 edition 

NFPA 255, Standard Method of Test of Surface Burning 
Characteristics of Building Materials, 1990 edition 

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

NFPA 257, Standard for Fire Tests of H/indow Assemblies, 
1990 edition 

NFPA 259, Standard Test Method for Potential Heat (~f 
Building Materials, 1987 edition 

NFPA 295, Standard for lVildj~re Control, 1991 edition 

N FPA 299, Standard for Protection of L!fe and Proper(v front 
Wihtfire, 1991 edition 

N FPA 395, Standard for the Storage o/Flammable and Com- 
bustible Liquids on Farms and Isolated Con.struetion Projects, 
1988 edition 

NFPA 501A, Standard J?, FiresaJetv Criterm for Mant(/ac- 
tnred Home Installations, Sites, and Communities, 1992 edition 

N FPA 512, Stmutardfor T~7tck Fire Protection, 1990 edition 

NFPA 600, Stundard on Indush4al Fire B~Nades, 1992 edition 

NFPA 601, Standard on Guard Sela,ice in Fire Loss Preven- 
tion, 1992 edition 

NFPA 701, Standard Methods of Fire Tests Jbr Flame- 
Resistant 7?xtiles and Fihns, 1989 edition 

NFPA 780, Lightning Protection Code, 1992 edition 

NFPA 1221, Standard for the Installation, Alaintenance, and 
U~e of Public Fire Service Communication S'~stems, 1991 edition 

NFPA 1962, Standalrl./br the Care, Use, and Maintenance of 
Fire Hose hwludmg Couplin U and Nozzles, 1988 edition 

NFPA 1972, Standard on Helmets for Structural/"ire Fight- 
ing, 1992 edition 

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

7-1.2 Other Publications.  

7-1.2.1 ANSI  Publ ica t ions .  American National  Stan- 
dards Inst i tute  Inc., 1450 Broadway, New York, NY 
10018. 

ANSI A14.3, Standard fin Safety, Requirements Jor Fixed 
Ladders, 1984 

ANSI Z210.1 Metrie Practice Guide. 

7-1.2.2 ASTM Publications.  American Society for Test- 
ing and Materials, 1916 Race Street, Philadelphia, PA 
19105. 

ASTM E136, Standard Test Method for Behavior of Materi- 
als in a Vertical Tube Furnace at 750°C 

ASTM E380 (See ANSI Z210.1) 

ASTM E814, Fire Tests of Through-Penetration Fire Stops. 
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7-1.2.3 IEEE Publications.  Institute of  Electrical and 
Electronics Engineers,  345 East 47 St., New York, NY 
10070. 

I EEE 383, Standard for Type Test of Clas,s IE Electric Cables, 
Field Splices, and Connections ,[or Nuclear Power Generating 
Stations 

IEEE 484, Recommended Practice for lnstal&tton Design and 
Installation of Ix~rge Lead Storage Batteries ]or Generating Sta- 
tions and Substations 

IEEE 634, Testing Fire Rated Penetration Seals. 

7-1.2.4 U.S. Government  Publ icat ions .  U.S. Govern-  
ment  Pr in t ing  Office, S u p e r i n t e n d e n t  of  Documents ,  
Washington, DC 20402. 

29 CFR 1910.156, Fire Brigades, 1986 

29 CFR 1926, Safety and Health Regulations for Construc- 
tion, Subpart S -Tunnels and Shafts, Caissons, Cofferdams, and 
Compresed Air 

30 CFR 1 through 199, Mi~teral Resources. 

7-1.2.5 ASHRAE Publication. American Society of Heat- 
ing, Refrigerating, and ,Mr Condi t ioning Engineers, Inc., 
1791 Tullie Circle NE, Atlanta, GA 30329. 

ASHRAE Handbook - -  Chapter 41, Fire and Smoke Control. 

7-1.2.6 Other Publication. 

Proceedings of XI International Mine Ventilation Congress. 
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Appendix A 

Thi,~ Appendix z,~ not a part of the recommemtahon~ o/thi~ NFPA document, but z.~ included/br m/rematron pu~po,~e,~ onl'~. 

Name of company: 

Sample Fire Report 

Date of fire: 

Under construction: 

Time of fire: Operating facility:. 

Plant or location where fire occurred: 

Description of facility, fire area, or equipment (include nameplate rating) involved: 

Cause of fire, such as probable ignition source, initial contributing fuel, equipment failure causing ignition, etc.: 

Story of fire, events, and conditions preceding, during, and after the fire: 

Types and approx, quantities of portable extinguishing equipment used: 

Was fire extinguished with portable equipment only? Public fire department calfed?. 

Employee fire brigade at this location? Qualified for incipient fires? 

For interior structural fres? 

Was fixed fire extinguishing equipment installed? 

Type of fixed extinguishing system: 

Automatic operation: , manually actuated: , nr both: 

Specific type of detection devices: 

Did fixed extinguishing system control? and~or extinguish fire? 

Did detection devices and extinguishing system fimction properly? 

If "no," why not? 

Estimated direct damage due to fire: $ 

Estimated additional (consequential) loss: $ 

, or between $ and $ 

Nature of  additional foss: 

Estimated time to complete repairs/replacement of  damaged equipment/structtue: 

Number of persons injured: Number of fhtalities: 

What corrective or preventive suggestions would you offer to other ntilities who may have similar equipment, 

structures, or extinguishing systems? 

Snbmitted by: Title: 
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