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NOTICE 

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

For information on the procedures fl~r requesting Technical Committees m 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, I Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-910 I, 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Committees 
and shall not be considered to be. nor 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 that is not in compliance with applicable laws. and 
this document may not be construed as doing so. 

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

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity 
of the products of combustion is an important factor in the loss of life l}om fire. NFPA has dealt with that sub- 
ject in its technical committee documents for many years. 

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

IAcensing Provision 

This document is copyrighted by the National Fire Protection Association (NFPA). The terms and conditions 
set forth below do not extend to the index to this document. If public authorities and others reference this docu- 
ment 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 requirements. An3, 
deletions, additions, and changes desired by the adopting authority must be noted separately. Those using this 
method t"adoption by reference") are requested to notify the NFPA (Attention: Secretary. Standards Council) in 
writing of such use. 

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

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

Statement on NFPA Procedures 

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

NFPA has no power or authority to police or enforce compliance with the contents of this document, and 
any certification of products stating compliance with requirements of this document is made at the peril of the 
certifier. 
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N F P A  8 5 0  

R e c o m m e n d e d  P r a c t i c e  f o r  

Fire Protection for Electric Generating Plants 

1992 Edition 

I'hi'~ cdlti<)n ot NF]'+\ ,'.St). R,', . .Pme*Mcd l'b(+,cl+cc /+o t+';rc l'r.tc+t].*, 1,,~ l';{,',t+,, (.,'+.,+.t+V,., 
t'/~m/~, was pvcpa t -cd  by t he  l c c h n i ( a l  ( i ( )mmi t t cc  ,m l-+lccttic ( . c n c r a t m ; g  l ' l ;mts a n d  
ac ted  on  })x t h e  Nati(ma] Five l:'l+)tccti(m +.\,,>,()¢ tati()n. Inc. at its . - \ ,mu.d .Mccttng h d d  3,1a~ 
18-21. 19(.)2 in New ( ) r l ca t> .  1_\. It \ \as  i ssued  bx the  Sta,td.tv(ls (5+)tm(il ,m .lul\  17+ 
1992. wi th  an cttcctiv<: d a t e  ot :\U~t+M [q. 1992. a n d  supcl 'scdc~, all pl+c\i()u., cd i t t on . .  

l h c  199'2) cd i t i , m  ot thi> d o c u m e n t  ha'. t+ccn appr<~xcd bx thc  +\mcri~utl N.tti+mal 
S t a n d a r d s  Ins t i tu te .  

(:hart.go:., , ) thor  that+ cdit+)rt;tl ave i nd i ca t ed  hx ;i x c1ti¢al rub: it+ th,. + mat+~it; ol th,: [)agc'~ 
<m which  thcx appuav.  T h e s e  lira:,+ a rc  in¢ lu ik 'd  a>. an aid t(, l hc  uscl  in idcntif\inu~ 
c h a n g e s  +}ore t hc  prcvi<m~, cd i t i (m.  

O r i g i n  a n d  D e v e l o p m e n t  o f  N F P A  8 5 0  

!'he (}ommittcc (m N<)n-Nuclcar ]'ov,cv (;cncvatin~ P}:.mts ",vas ,w~ani,,c([ in ]979 t() 
ha,.c pvhnar', rc~,p()n~ibilit ,, h)r (h)cumcnt,, (m lh-c protc(ti()n h)v n()n-nuclcat clc(:Ivi¢ 
~ c n c r a u n g  plants .  Bc'~un carl ' ,  in ](.~S(L the  t h . t  cd i t i (m (>t NFI'.-\ :-+3(I ~a' ,  oth(iall ' .  
r e l ea sed  in 198(; as the  t{e'~ omm,'mlcd l',glctt~ c / . r  1 ) ) ,  l 'r.t+.~l.m /.* l'.~.~d 1" u,'/,'d .Slcam k/+(- 
l)ll (*t ?H'PgllDI~ f+'la*ll~. 

T h e  scc, m d  ed i t i on  ~t NFPA SS() wa.~ i s sued  in 1+`)90 u n d c t  the  i c x i s c d  title o t R , ' , . ~ >  
m,,micd Pr,e~tt,+. /or l"~rc l+'t,,tcct*.~ / , .  f",, , ,d bl~,'l+'d .St+',l~t* . m :  (.',~ml~u~le:m 7urt:m,'  E/cc:r .  
(;,'m'*elleVg fqel*tl~. I hi', '~c<<m(l c( l i t i , ,n  itl¢,)l}n)laitc(I a no,.,. (:ha])t<.'t G < m  tht" id,:nliti<.tti<,n 
~Jl+d pl ' ( ) tuCll ( ) I ]  ()t h~.t/.~.ll([~, t(1+ (()II | t)+lSli{)+l ttl++l)iI+cS. 

In 1991 the  (hmn'nittu,. '  ch; . tngcd it'.; ha ,no  t{, the' I k , c h , m a l  ( .<m,,ni t tcu <,n El.c+.tlk 
(;ct+cl.:itit1~ l'lant:.. Tht., s i m p l i h c d  n a m c  v,a.+ m a d e  I,:> rultcct th,.: (.<m+mitt<.'u"-+ -+,.<q+,.. it> 
c(>xcr all tyl)CS t)t ,.:h..ctti<+ ~CtlCl+;,+till+2 plant:. ,.::.(<:l)t n+|(.'lcal. 

Th i s  latc'.t (.'diti+m ot N F P \  SS() inc<wpora tcs  a ncx\ Cha}+tct 7 <m nl tc lna t iv t ,  tut..I t ic<- 
tvi,. ~CllC+-i+lill~ pl.tnt> .-~', p , l l t  <,t t}lc',c chan+~c>., the  d()(lltl+ctlt title: x~,i', lc\i '~c(l t(+ t[~c 
Recomme,Pd,'d Prg~cl], ,' ]m' t.)r, l'Pot+'ct]o++ / . r  l(/,'cll~+ (;+P*,'~++[l+l. L+ l'l.*+l,. \:tl-I<nt,, (>t ]lcl" tc~. hni -  
c;+d a n d  ,::dit()t+ial ,.. h:.m~+c ', ,,; ,.'r+... :it:.() In.ld+:. 
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R e c o m m e n d e d  P r a c t i c e  for 

Fire Protection for Electric Generating 

Plants 

1992  E d i t i o n  

N ( ) T I C t : ] :  l i l tOi l l l< i l l+n l  <,II l ' c t t ' iC l i l t ' d  fsli l:+lit, l l i l) i l ' ,  ++.ill lit' 
ll)tint+t ill ( . ]h , i t ) l t ' l  (..I+ 

C h a p t e r  1 I n t r o d u c t i o n  

l - l  Scope.  l h i ~  ( l o c u l l ' l t ' n l  p r o \ i d c , ,  r ( , ( t ) n i i i iC ' l t da l iO l l : ,  
(l+l()l l (_ ' ( ] t l i l t ' l l i t ) l l ty , )  |Ol- | i l 'C f ) r t ' v t ' l l t i o i i  , t nd  l i i t '  l ) r o t c c t M n  
to r  t ' l t ' c t r i c  ~c l l t ,  r a t i n g  i ) l anb , ,  e x c e p t  il~ hdl<)ws:  n u c l t ' a r  
fJo',vt' l t ) l an ts  a i t "  a( ldrc~. , ,cd in NF I> . \  ~(t.g+ h v d r o c l c c t r i c  
pl ; . i l l ts ;+itt , addr t .~ ,scd  in  N F I ' . \  ,'431, , in( I  cl)mbu~,ti<)l+l t u r l ) i l i c  
u n i t s  <d 7 3 0 0  l i p  (>t- less clrt '  a( ld lc ,~, , t ' ( l  i l l  N I : t ' , \  : ;7. 

1 - 2  P u r p o s e .  ' l+hb, d o ( t l l l i t ' l / t  ik t ) l c t ) a r c d  t l l r  t he  ,~t t id-  
aliCt" o [  i}lo,+t, t ] i a r g c ' d  ~ I t l l  l h t '  ( lc '+ i~n. ( l l l i M l t i ( ' l i o i i .  o t ] t ' r -  
a l i o n .  ~i i /d f ) r o i c c l i o n  o t  t.T;.is, ( i l l .  a l i t ' r n a t i ~ t ,  t t ict~,  t i .c..  
i nun i c i f : l a l  so l i d  '+~i~,tt~+ rc f t is ( '  t t c r i \ c d  l uc l ,  tJ ioni l isn,  rut; l t)c.r 
t i rcs .  ~i i ld o t h t ' r  t t l n l | ) us i i t ) l t . s i  < l r (  +~<d-l ircd ~,IC~illi a n d  , , o m -  
t )u~, t io i i  l u r b i n c  c l c t t t i t  ~c l l ( ' ra l in ,<  4 t ) lanl , , ,  l h i ~  docni i l t_ ' i~ l  
prl;~ kh,~ h i t '  I ) r t ' v t ' l ] t i o t /  nn ( t  h i t '  t ) i  , 5tt'( t i (n l  rt't+ t l l l l l I I t > l l ( l ; i  - 
l ion:4 t o r  t i l e  satct ' ,  o |  c ( i n s t t u c t i l l l i  a n d  t) t) t ' i ;+l t i i l  ~ |)c ' i 'Sl ln- 
nc l .  t he  physica l  l n t c '~ r i i ~  o t  t ) l an t  c t+mi t )on t ' i i l s ,  av id  licit • 
c o n t i n u i t y  O | l ) l a n t  o t ) c r ; i t i o n s .  Nl l thin+2, m th i~  d ( i c u i n c n t  i~ 
h i t t ' n d t ' d  t o  r c M i i c t  l i t ' ; , ,  lcchn(do<. t , ic>,  <)l , i l i c r n , i l i \ c  
;A I+I-H i l ~ t . l l l t . I i  t :4. 

1-3 Applicat ion.  

1-3 .1  l+h i :  ', ( t o ( u n i t + n t  i~ i n t e n d e d  to l  ttst" I>\ t)t, l-son~, 
k n o ~ l c d ~ , t ' , i t ) l c  I l l  t h c  at) t ; , l i t<i l i (>n (>t Jhc  1)l <>lu( li~sn t~5 c lc~-  
t i ' ic ~+t ' l i t ' r~ i i in~ t+)lantn. 

1 - 3 . 2  T h t "  rt+'coninlcl ' Idat i t+nl~, ¢ / i n t a i n c d  i l l  th i~  ( t l ) c u n i c n t  
~ii't' i n i c i i d c d  | o i  i l t ,  t. ,. in ,q<i l l l i t l~s i l , ,  ~ ) l l l \ ,  ;iK l h t '  ; i t > t ) l i ( ; l l i l ) l i  
t o  t , × i s t i ng  i n s t a l l , l t i o n s  i l i a \  i+lol bt '  t ) r : t c t i cab lc .  

1 - 3 . 3  It iittl~,t bc rcc (sgn izc ( I  t ha t  r i ~ l l l  u n i t ( , r n l i t ' ,  (d ,~ ,cn-  
c i+; i t i l i7  ~ ia t iO l i  (lt '.,, iTn a n d  o p c l i l t i l L 2  , t ) r o t t . d n l c > ,  (l<)t.~, l i ( ) t  
t ' x i s t  ;+li+ld l l l ; . i l  t, ach  tac i l i t~ w i l l  h a \ t .  it ', +l,+.,li ~l)C.ci,ll c o n d i -  
tit+)lls t h a i  im t ) ; i c t  <in t h e  i l , i t t ir+. '  (~f i h c  i n , q , l l l , i t l ( ) n . . ' \ | a n t  o t  
tt~c sl)ecihc t't'clliiliiit'ii(I,illOli~, l l t ' i t ' i l l  m a t  luquir t '  ln iMi t i -  
I : ' , i l io l l  , l t l t ' i  d t i t "  I l l l l > , id t ' i ' a l i l : l i l  +it ,tl] l< , t , i l  t;tdl<>i", i n \ l d \ t + d .  

1-4 Definitions.  

Alternative Fue l s .  Sol id tuch, " , t ,h  ,u, l l l i t t i i ( ipal  "-did 
waste (M.";W). rotr ise d c r i v c d  h ic l  ,'RI)F',. t)itlnl;i,,,,, l t t t ) t )c l  
tiic.~+ ; l i l ( t  OtllCl tlsnlt)u~,ii})lc.,, t i i ; l l  t i l t '  tlKt'(l hi',tca<l i)t $~<i',. 
+5il, (st coa l  in  <i b o i l e r  to  t ) l+odt i (c  , k l t . , i i l i  h w  t i l t .  ~t, i i t . t ; i l i o l l  
<5t c l c c l r i c a l  t+li('l<~\ +. 

Approved.  .kcccptablc tll tht  + "attth<,rit \  tl;i~lil~ itni,,- 
d i r t ion ."  

N ( f l E  + T i l t  ~. , I t l (+l l , t ]  F l I C  P i t ) I t ' ( I t < i ' l l  .~+~I t+ , I t l ( ) l+  d( i ( "~  t+<)t 

. l lIllrli ' . . t ' .  iH+++lSt'ti <n t+t'ttiI'` ,m'` in+,l,tIl,ui(,nK. I > i ( s t t ' t h n c ~ .  
C ( } l l i | J l t l t ' l l l .  (+I l l l . l l l ' l l , l l " ,  I l l ) l  I I (K'~ 1{ .ii)i)l,+',t, t)l t+ ' ` , l ] t l , l l t  ` 
lt+Mltl~ l;ll:,or,lt<~rlcK, [rt d c t c r m i n i n ~  t h u  ,t~,+t+pt,illlht ',, ()1 
in.,t,tllati<ul.+ tsl pl l i t t+dl l l - t .~,  t+q l l i l )n lcn t  t;l IlIHIt+llZliX. lh t '  
;IntllOlii~+ h a v i n ~ . l t l r i ' . d i ( i i < ) l t  l l l i l \  b ; I sU ; l ( t+ t ' p l ; l l l (C  I lII  /<+lIl-  

l)l i ;mc,.  ' '`~Itll N F I ' A  ~>r . t h o r  . lJ l>r(q)l i : I t¢  ' "+l;Ind;n'<l',. In  l i l t '  
,ll)Y,t'llt+(" (>l Kilt+ i} M ; t l l d , t I ' d ' + .  s , l i ( t  ~ l t l t h t H ' l i \  Ilt,t '` l ' t ' ( t t l l r t '  t>Xl- 
d c n c t ,  <)J t:q'+q)Cl+ m n t + d l a t i o n ,  p t o t  c l l n l  t' ol  ii~.t +. l h c  ,ltltlI(~+- 
it', t m \ i n ~  b n  i.(li¢ H o n  ma, .  al.+(> l c l t ' l  II) tilt" li',tlltU+ 'r, , ,l  l.tlst'l- 
ill:,.~ I ) l ' d ( t l t U ~  Ill  All < l r ~ , l i l l / , l l l t ) l I  t l ) l l l u l> l l t '< l  Xxllh I ) l ¢ > ( I t i t l  
t ' ' ` ; t h l d l i o l l ' - .  ' ` , . h l ( h  I', l i t  ,t l )oni l l l J l+  l ( )  I l t+tCi ' l l l l l t t"  ( ( ) l l l p h * t l l t £ '  
'`+till a l ) l> l<q)t i , l lc  ', i,ns(l,nd,, h>l l i l t '  t i i l l l_ ' l l l  t )r<~dti t l i t ,n <>1 
l l~icd i l l ' I l l ' , .  

A u t h o r i t y  Having  Jurisdict ion.  T h c  " , t u t h o r i t v  ha ' , i n~  
juri~,dicti t+m +. is tht+ o r g . m i n l t i < ) n ,  o ther .  ( i t  i m l i \ i d t l a l  
I c~,ponsibl t  + tb r  " ' ; t p l> ro \ in~"  cquiF, mCnt .  ;m im. t ,d l~ . ion  o! .t 
p roo . :du  re. 

X ( ) l  F.: l h t '  llhr,l'.t+' " ; lut t l~ni t ' ,  I+;r,m~ i tn l . , iht t l<)t f"  i., u.,cd 
in NFPA t l ls( ' t l l l l t ' l l l~ III ;l ~)l'l),l(t i l h l l l l l ( : l  ~l l l t t '  luYiP+,t+lit+'li~)nn 
and "'aF, pl++'`;ll'" ;t~t'nt+ic~, ',;n'` ,l'+ +1~) Illt+'il it'+,t)<)n,,ilfilnlc:+,. 
V','ht'ic F, i lb l i (  "+alt't', r. p l in t . t r ' , ,  th,: " ' . t i l th. f i r , ,  l l ; t ' ,ut~ i twi . -  
ih,.ti<sn" hi;r,. I)t. ;i tcd t ' ta l .  >,t;itc. Iot , t l  or  (, tht ' l  Ic~4i(>n.tl 
d t ' I s . l l t n t t ' l l l  I+l ind i ' ` i<h l ;d  " , m h  .r- ,l h l u  t t n t ' t ,  h i t '  m . u . h , t l .  
t }lit'l <51 ,t I n t '  plu ' `cn i i<nt  hur<. 'au ,  l ,d:,(n d c p . t i i m u n t ,  hu.tlt}x 
d u p . i r t n , t . n t ,  b t f i l d i n g  <,Ilit+i;+l. clt't+llit+,d m,,15ct+l<,t. ~,l , , l h t ' ! .  
h.t'`ill~4 "+t.tltlt+q ~. .Itlill(WliX l+,)l Ill+~lll,~ll]tt + I)lll'l)()+.t"~. All 
i l l~,lll . lIl(t  ' Ill~.}JC(ll(lll t+{t+p.II'llllt+lll. I'+ltlll~ blllUHt+l. Ill ++lht'l 
IIl"~lll.I}lt(' (+lIllt),ll}'` ICl)l£+y,t ' l ll;ltiX, C Ill,IX I ) t '  l i l t '  " ; t t l lh iHl lX 
h.l '+in~ itni.,,:tit+li, m . "  In  re; in ' ,  t+ir,:tml.,t .ult+c, t h e  I>l,,F, Ctl'` 
+)'o.]lt'l" <IF hi ' ,  d t + ' s i ~ l l i l l t X [  , l~t*l l i  ;IS~,tllilUY , lilt+ . l l ) ] l '  <ll t i l t '  
+ ' ; lu lh l l l ' i l '+  h ; l ' ` l l l ~  I t l l l " , t l i ( ' l i t ) l l " .  ,ll ~t) ' ` 'UI  I l I lR ' I l l  I t lY.i , l l l , l l l<l l ls .  

l i l t '  (<tur in ; rodin<4 < q h t c t  (+1 d t ' p , t i i n l C N h l l  . l h t i a l  m,+,, bt" th,.' 
" ' , t u i J i (n i l ;  }l,l',.ln2, i t H i . . d ~ t I N i ,  +, 

Biomass.  .\ boflcl tucl m,lnttfitctulcd b', illC~lll', Ill ,I 
[.',r()t<.',,n that  i n t h M c +  > to rm~.  ' ,hr t 'ddiuu; .  tla:,,,+it,,m~, and 
tt+>n\<+'~ n l~  ~ll h>rc~,t a n d  ,t~ri,L t ,h t i r , t l  I)~, prt+sdu< t~, <u.+~.. 
x\o<,dt hip~,, rt¢ u hull,,. 5tt~;li-(~tl]U. c | t  .}. 

Combust ible .  A m  nmtcrt ,d th<lt dot 's  not (<lmF,]\ v. ith tit,. 
dclmiti<)n of c i ihc r  nl)ilct+nnbustiblt' o r  l inutcd <(md)nstiblc.  

C o m b u s t i b l e  L i q u i d .  . \  l i q u i d  h ; l ' , i n ~  ;t t l ; t q l  p < l i n t  ,it c,1 

at:.,~)\ c I( i ()+F t :+7.N°(: l .  (.'~,+,+, +\t"Ibt ;~). 1:1(~....6/c . , . !  (k , ,D, , -  
/~6/;, l+~( /¢uU~ ( . . d +  . ) 

F i r e  B a r r i e r .  \ f l iC  ba i+ l i t ' i  iy, a r l + n t i n u l n l . ,  i i l c t t l l : , l ' ; i t l t . .  
t ' i t h u l  x¢'i ' t i<~tl o l  h l w i / t ) n t a l .  > u t h  a~, a v .a l l  <)i l l o l .  ; t > > c t n -  

bl~. th;it i~ d u s i / n c d  ;tn<l con ,+t ru t l t 'd  with ;i +,pc(ilicd Inc  
rc',i~,t.nltt+: r ; l l in~ It+) lilnil thu  ,1 , t . : id  id h r c  :rod tha t  '`'`ill ;if+,,, 
I'C~+,tii~+t t h e '  i i l t+) \ t ' I l lCi l l  <)1 '<l l l ( )kc.  S u t h  });t i ' t i t ' i~,  l l l i i \  hA+,+t . 
prlstt.~ ted  <spt.nm~>,. 

Fire Loading.  1 h,: ,m,)tmt ~)1 (i)ml)ltqit)h,, i)l,.,>unt in 
:t / i '+cn ;trc;i. c\})rc,,,+cd n+ Bin l)t'i ~'<I It tkl  lit+'). 

F i r e  P o i n t .  I h c  It+,xxt++,t t t . n q ) t . r a t u r t '  ;it +'̀  I n ( h  a h t i n i ( l  m 
. i l l  15151.i] t l l l t t . t m t ' i  ~.'`tll ~ i \ t '  l)I|  ' , t l+li( i( ' l l t  ' , ; t l ) (W> It) b n r n  

v, h c n  i ,n , .u  i ~n i t u ( I .  It ~ t . m . l : t l l \  i,, ,, l iuhtl,+ at+l~\,+, t he  tl:t,,h 
F, G n t .  

F i r e  P r e v e n t i o n .  M c : l , u l c K  c l i J u ( t u d  t l l X x , u d  , t \ , > M t n ~  
the' tnt  c'}.,ti<)n ,:d h r c .  
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Fire Protection. M c t h o d ~  ot p r o \ \ c l i n g  h)r t hc  ( ,> l t l io ]  
~5i h rc  c \ t i i /R t i i ~ l imc i i t .  

Fire Protection R a t i n g .  l 'hc t ime.  i l l  lninutc'~ <~r hour~. 
i l ia l  l l ia lCl ia l~ <\lid a~scinl)l ic~ it~cd ~i~ op tu l i n~  pi-<stt+(ri<~n 
h; l \ t '  \vitli~to+sd a t i re t ' \ l )OStl lC ;1:4 cs lab l i~hcd in acc<)td~lltt t' 
wt th tcst D ro t t ' d l i r t ,  s <5[ NFP . \  252. Slamla rd  ,Xhqk.d, ,,/ Fo, 
7)',/, ,/ l)om ..l,.,,m/d,,, ;.ttld N F P . \  2,'57, .Sl:mda~d /<,: b,s, 
17'~l~ " i  l l ' /m lo ; r  .|,,cmh/:~',, ,t> ap I ) l i tab lc .  

Fire Rated Penetration Seal. An ,q~Cmll,~ in a h r c  bar-  
vict h i t  the  t)a~>.t~c c>t tJipc, (a t ) I t .  d u l l .  t i t+,  thAI }l<t~, t~t'Cll 
~c'.llcd ~<) <l~ to inaint<i i l i  ~i I>aITit ' l  I ; l l l i i~ .  

F i r e  R e s i s t a n c e  R a t i n g .  l h c  l l i l l c ,  lit I l l l i l t l t t '~  ( l l  }i~)tll ~,. 
lha l  IlhilCl' ialS <51 aSSClll})lic5 t l , l \C w i t h~ lood  <t t i re  cx[)o.~tllC 
a> cstat) l ishcd in ; t t t () ld<i i l tc" w i lh  lhc  IcM [)r<scc'dUlC'~ t)l 
\ F P . \  <->51. ~,:am/,x~,/ U,' tD.J, . /  I•~, ' 77,/, "/  tJ,~i</:.... (:,+.- 
xD'tf< I l tm :X#l:] .~lah'r:al,. 

F l a m m a b l e  Liquid .  A n \  l iqt t id h : i~ ing  :_l tl,iql p,~int 
bchm 100:F t37.S°(; ,  and  h a \ i n ~  ~t ~<ip+,r pic~,Mit'c 11<5I 
t ' x t - ccd i l i g  i l l  t)~i:t (27t; kl>,t) ; ih~oiulc }J l ' c~ tnc  ;it ]Ol l : l -  
f37.S°(;) .  (.S':'c .V]"P.t 70 l'TammaDI,' am~ Cm:lbu~t~D/,' l.lqu,'J~ 
(:.d+'.) 

High Fire Point Liquid.  .\ ~,>mbtt,tit>lc diclccll-i< l iquid  
l i q c d  a~ h a \ i n g  .i fhc  po in l  <5t n<st lcs~ lh~ill 372:1: ~:',~llt~(;l. 

Inter ior  F in i sh .  Ihc  cxt)<5~t,(I i n t c r i < w  ~ i t i t , l ( t '~  ~t 
t m i l d i n ~  inchtdli i~4. I)ttt i/15l hn / i t cd  t,5. i ixcd or  lil<5\;lt~It' 
~,tll~ and  pai-titi(>n~. (~l l t i i l i l i~, at i l t  c t . i l i n~ ,  lntcr i<sl  i in i~h 
i l~alt 'rhil~ Arc ~ ' rout)cd in lhc  Rsllowin~4 (I<l~c~: 

(+la~, .I h:h'sm~ l:m¢~D. M, l ic i ia l>  ha\ in,~ fianlt, sptc.~d 
(i-2~i. ";lll<>kt' dc~chspcd (I-}.3() \ \hc t i  to>ted in a t t< l ld , tn t t "  
w i lh  NF t ' : \  255..Wamla~: l  M,'ID+ff/ '4 17',f 4 .s,,1.,<, I;,<,,:,,#;, 
( 'ham<t , r :q :< ,  . /  l h . l J m ~  .t lah,~m/,. l i l t  ludc~ <ln~ t i i ; t lcr i ; t l  
t l ; l~slt i t '(I ~il <5-_.) ()1 It_'\ ~, ()1] the tl<unc ~l)rc',ld t t> l  stal l '  <tit({ 
t.-5(} 151 lt'>~ i)l] lhc  ~llt+)kt, lc~t scalc ~t l t ' i ' c  t i l l \  c ic t l i c l i I  
t}ltTC()t \~hci l  ',,t) lc'~{c'd (t(st'. ll<)l ' .<il l \ i l l \ i t" I<) p rop . i~ , i i c  t i re 

( . I .~  B I.:,'~:.~ l : . :~h  M;tlt 'r i : i}~ h , i \ i l i ~  fl<iliic ~ptc, td 
2t)-7.-), Ml/()kt' dc \chs t )cd  ()-t?)(i wht ' l l  l t > i cd  il l  ,t lC(lld;i it~ t' 
wi th N I:P.\ 235. )>taml,~*d M, th .d  " i  77',/ " i  . k ' "U ' " '  t g m . m "  
( Jm. . / , #~ , t l < ,  :>/ l",m/,h.:., .U<m'~mi,. l l l c l udcs  t tn\ i l l i t l t ' l l ; t ]  
( l< t~ i f lcd  at l l lOlt,  thAI/ 7,'). I)ttl 11()1 lit+)lc \ha i l  7 ] ,  +5It lhc 
t la lnc ~f)rca(I t cq  ~c,tlc ; in(l t5t l  (51 Jc> ~, ()11 t i t \ '  ~,lltl)l,.t' I('M 
%1 :lh'. 

Labeled. l ' iqut l ) t t l t ' l l i  ~5i I t t , t lcr ial~ i<+ ~} l i ch  ha.  hccn 
a t tachcd a I<tbcl. ~lt~tl(~l <~l <,t i ler i dcn t i t ~ i n~  lll; l l-k 15f <ill 
( ) r~aniz, t t ion , l tc t 'p l ; t t l lc  It) thc "~l t l l l l ( ) i ' l I \  }hivin>4 .juri~ch(- 
li<Sll' , i l i t l  ((51t(t, rtit.(I ~ i t t t  pr<sdu(t c \ , ih i< i t ion,  th,i l l i l ; i l l i -  
liti lt~ per i l ) t i l t  IIl~pt'(ll<sit ()t } l l<sdtt t l l ( ) l i  <it lat)clcd c(tttits- 
t i l t ' l i t  <51 l l l ; i l t ' l i ; i l~ i t i id  t)\ ~ It<)>c lat>cIin~ ihc  l l l ; l l l l i lA t lU lC i  
In( t i ta l t '~ c<)n~tJliali(c ~ i l h  alslJr<)pri<it<.. ~huidal-(l~ <lr t)ci h) l -  
I l la l l t t '  in ;i ~tJc'( i l ic( l  l l l d l l l l t ' l .  

Less F lammable  Liquid.  . \  t .ml l iu~l i i ) lc  diclcclr lc  hq- 
t t id ]t~lcd ,t~ ha~itl% ,i h i c  l)<~il~t ot n l l l  h ' . .  lh, l i l  5 7 2 F  
( '.IIIIV( ] I. 

Limited  Combust ib le .  .\~ . tpp l icd  t<, ,t tnul<lin~, t~,l/- 
~;llqttll(H1 t l td lCl l i l l .  {t l lt it lt ' l t<ll .  I / i l l  ( f ) I t l l ) i \ i l l g  ~Alltl IIIC CtC't- 
itilli<51/ ~)1 i l<)tlt<)nllsttMti)lt '  I l ta lciJ; i l .  tha i  ill l h c  t~>tiit Ill 

~h i ch  tt i~ u~cd h,t> ,t p<)tcnt ial  hcat va lue  not cxcc 'c( t ing 
:;.-ilili ]~llll i)(. i  Ib i< ~. I t x 10"I k~41 f~'~ .VI"P-1 2~9..<~:auJarJ 
1, , :  .~l</h,,d I,,~ thq, ' ,mal  H<,at . t  tJmldm,C M a h  r ,a l ,  h i t l id  
((, i l i t)} l t '~ ~ith ~,nc of l l i c  to lhm in~ 1)ara~-raph~ I:tl t>i-(t)): 

t~ll Matc i i , t is  h; iv inR-, l  Ml-ticluYA1 I)~tst' ot non(on lbus t i t ) l c  
l l l , t lcl i , t ]  x~illi ,t ~ul-t,l(il ig l/~sl t ' x tc t .d in~ ;t l}llcknt.ss ot ill. 
( : ; . IT5  i l l i l t l  lhal  ha~ ;l tl,ililt, ~lJi-cad i ; t l i l t~ litSl ~ ic; t lc i  lh; l l i  ,'~(I 

i t) i  M, i l t ' i  i;ll~, in the hn-nl al l( i  \h i t  knc.~< t lscd. <lihci- l } la i i  
,l> dc~( l i t~cd lit <;l). h a \ i t l ~  nc i l hc i  :i f l ,unc ~p i cad  i a l i n R  
i~l-c<llt'l l hd l l  2 ]  11(51 c x i d c m c  ot ( i ) n l l l l t l t ' d  f ) r .g rcs4vc  
(~ i l t t ) t i~ l i~ l i  And ot ~uth C~qlipo~ili<)li tha i  sur|] . l tcs tha i  
~ n i l d  I)c cxll,5~c,d t~ ( i l l l l n ~  lhrou~4h the I l i ; i l tq i ; i l  on ;ill,, 
fll<inc ~ ) u l ( t  } l ; t \c  n c i l h c r  a ll;iliic. ~prc;t(t  r;tiin<4 ,~i-t';itc'i- 
l } l , t l l  2 )  \ l ist t ' \ i ( t cn ( t '  ()t ¢ on t i l i uc 'd  i)ro,RlC,~it c t l ) l l i l ) t tMi l ) l l  
;l~, l cq t ' ( i  i l l  ;i(( ()rft;.lllt't' x~, i th N I:P.\ 2.55. Stam/arJ  .U~t/iod ,:] 
] < , '  . /  .Sin la : ,  /b+rm.C ( :ha~ach. , , , . ' . ,  ,,i tJ.,him~ .%lat<'#mi~. 

Xhitcri<tl~ ,u t ! ic ( t  t,5 In<l-ca~¢ in ((si l / t)t t~l i t) i l i lx I)i I t ; ta lc 
~f)vc;td I;tlin,<. 4" }) t 'x( ind lht '  l imit~ hcYcin cstat) l ishcd l h r t n l g h  
lhc  cff;<-¢ l~ ol  a~c. in~siMurc, oi  (~lhcT a t ino~phc l iC  t ona l \ l i on  
~h,lll bc (<m~ idc lcd  c tml l ) l tq i t ) l c .  

l a s t e d ,  l ' .( tUil)nlcnt o r  n l , i tcr ia l~ i n ( h l d c d  in a l i q  pu l ) -  
I i q i cd  b~ ,l l l  <51 ~;.tlli/{tll<)ll ,tCtUl)LitJlc h5 lhc  " ; t t t lh ( ) r i t \  hcl \-  
l i l~ i t t r isdict i<m'" a l ld  t 'o l iccr l )c( t  ~,iltt p i o d u c t  t ' \ l i l t l ; i l i<l l l+ 
thai  l l ialntCii l l~ p c r i o d i t  ins l )c( t i<m ot t l r o d u c t i o n  o f  l i>tcd 
eqt l lpHtc ' i l l  ~>l l/i<ilci I~il~ And ~ h()~t' li,tm~; Sl,llcS c i l h t ' r  Ih i i l  
lht '  c ( t t l tp l l l ? l l l  o f  l l t; i lcFi,t l I l l t ' t ' ts ctpl)l+Opl-I{llt' <,l;lltd~ird~ ()1 
thi~ bccn  tc~lcd and  hsuncl ~tl i tal) l t '  hw tl~C" in a stJccihcd 
lll.t l l l l t ' l  

\ ( ) J  t'. I h c  lllt'Hll~ It/l" I(itUllil~lli~ li~tcd t'(l/ill>ltlt'iit ill,l~ 
\ .1I \  till t',l( h ( l i~.t l l l / , l t iol l  t~lllt't'i'ltt'(I ~ l l l l  t)r()dtt(l ('~ahi.i- 
ll~lll. ~(itllt > \if ~} l l (h <1~ 11()I it'll>2111/\" t.lluilJnlc, nt .i~ li~icd 
unlc-,~ ii i~ dl~<~ lat>clc'd, lhc-,ni lh<>l if\ h,i~ili~ lUli~dltt l(m "" 
~li,nlld ul ih/c ihc ~\Mt'lli cn~t)hv, c(I I~t li lt ' ]i',tlli~ .~l~,liil/;i- 
llllli t(~ i( lt ' l l l t l t  <i li~lc(l p l + . h l ( l .  

M a s s  B u r n .  A t)r<scc~ in \~hlt  h i l l t l i t i ( i p ; l l  ~l>lid \~a~lt. i~ 
h<ullcd di l-c(t l~ to <l t ipf) i iL2 , th lot  <>l ~,l()l,l~t, pit Att({ t i l c t l  i~ 
u~t'~l tt~ :t t Io l lc l  tucl  ~ i l l l o t t l  ~iii~ ~t)Ctial t ) l~5 ( t '~ in~ .  

M u n i c i p a l  S o l i d  W a s t e  ( M S W ) .  So l id  >.,t,,ll., n/ i t tcr ia l~ 
t<>it~l~tin~ ~)t o>i l l i t to t l l~  o t t t i l T i l i ~  Yc'~ldc'iHi,tl And l i~h l  
i. i)I11111{'1 ( i,il ~,<t,tc. 

Noncombus t ib l e .  ,\ i t tatci- ial tli~tt Ill the h l t i l l  in x~ttich 
it 1~ i i~cd , \ l id u n d o \  lhc  (~mdit i~m~ , i n l l t i p a l c d  ,,il l n<)l , l id 
t<i l l i l )uMi(>il  +51 a d d  atsprt 'c ial l l t ,  he,it t(i an a in l ) i c i l l  h rc .  
M, i tc l i , i l~  whc i i  tt '~lt 'd i l l  a t ( ( ) i d a l l t t .  ~ i t l i  . \ ~ , I M  E I 3 t L  
Wamla>v7 I ; ' q  .UetimJ 1o~ Bctm-,,i. i  ,,I ,~l ,Hmml, i~l a l,'m<at 
IHD, ['-tt~hNr~ al 7~/7-(, '. , l l l f l  t<)IIt()l ' l lHli 7 I l l  l i l t '  ( l i l tT l~ l  t o l l -  
l;unc'(l In ~t,( l l ( in 7 t)i the tc tcTcn(c 'd  ~l ; ind; i ix l  <tl-t' t~l l lkl(t- 
c ' lcd <l. I t+) i i t~ l i tht iMi l ) lc.  

N o n f l a m m a b l e  Fluid.  .'k n~mll ,unnt<tblc d i u h a t t u  l h i i d  
lh; i l  rl~st,~ tl(sl ha \ t '  ;I tta~h p<sint :l i i(t i~ i to l  t];t lntti; ihlc- in air .  

Refuse  Derived Fuel (RDF). +\ btfilct trod m:mut,t(-  
l t t lc f t  t)\ l l ic;tltS (51 A l)l'lICc'.s thai  inc l t tdc~ ~l<,rin~, ~hrc(I-  
f i l l \ , 4. t l , in~ i t \ l t l~ .  ; t t ld <.<stl\c}itt~ ()t n l t ln i t l l ) , t l  ~t)lid ',x ;\,,it.+ 

Should .  I n d i c a t e .  ,t r c c ~ m m w n d . l l i , m  <,l tha i  w } l a h  t~ 
a~tx~,c.d hut I.sl l+t'(]ttllCd. 
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1-5 U n i t s .  M c i r i c  uni l~ in ihi~ d( ) ( t l i l i t ' i i l  a i c  ill ; l (Coi -  
d; i l i t t '  ~ i t t /  lhc  lillCl-ll;tli(lil<li ~\:M('l l i  +)t L nil>. ~t i ic i i  i> ()I l l-  
( 'hill\  a l ) } ) i t" , la ic( l  5]  Ill rill ~<lll,~tl;l~l_'t~. I"()l" ;I hi l l  cxf) l ,u i ; l i i<) l i  
~cc ihc . \ t 4 l M  E3S(I .\N~>I Z21( I . l ,  .U,'/iv+ f ' i : u / u , '  (,re<l<. 

C h a p t e r  2 A d m i n i s t r a t i v e  C o n t r o l s  

2-1 General .  

2-1.1 lifts ~hat)lc' l  til<)~l~lt'~ i c t ( ) n l n R . n d c d  t i l l t ' l l , I  t()l 
l hc  d c v c h q ) n l c n l  ( q a d l n i n i ~ t l  al lVc p i  o( c d u i c s  ;iii+t ( i ) i i l ro ]~  
ilt't'(_'s:~il\ |{)r the c'xct i l i i ( ) i i  ,)t l t /c  |t ic' p r c \ c i H i o n  nnt l  h i c  
in (dr , ( l i t ) i t  <lcli \ i l iv~ <lil(I t n , i d i t u ~  t<n oh' t i l l<  ( .4cnt' l , i t in~ 
pl; ini~.  

2-1.2 l h c  ; l d inh i i~ l i ; i i l ~c  (<ll~il()l~ i c c ( ) m l n c i ] d c d  in thi~ 
t hap ic ' r  ~h+)ultl I)c i c\ Icu~cd and u i ) ( l , i t cd  p e r i l , d \  <ill\. 

2-1.3 q h c  l l l lCl i{  ()t thi~ t h a p i c r  ta l l  I)t' Fi]t'l It) inc() rp,) la ih l~ 
ihc k.alurc> ot ihi~ ~ h ; ip lc r  i l l  l i l t '  pl. ini 's ( )p tT; t l l i l~  Ino``cduic~ 
ol ot l icrwi~c :l~ dc lc rn f incd  b\ |Jlalil n l t inaTcincn l .  

2-2 M a n a g e m e n t  Po l i cy  and Direc t ion .  

2-2.1 ( ; () l ' tJ<) l ; i lc l l l , l l l , l~ t ' l l lC l l t  s h o u l d  c'st.lbhsh cl po l i t x  
and  in,~tltUlC a pl -O~ian]  I~) |) l -<mlolc the con,scrva l ion +)t 
| ) ropcr l : \  and  t ' l l l l l i l l t l i i \  ()t ()pt 'r;t l i<)l lk ;l~ uc l l  ,l~ pr() i t ' t ' t iOl i  
()t s:ilt ' l ' , to l i l t '  t>x ,idcqu;tl`` '  t l iu  p lC \C ' l l t i on  <tn+d hr t '  i ) i ( ) I c t -  
l i on  Illt'Clklll-t'~, til c'ach lac ih l \ .  

2-2.2  l ' r ( ) l ) c r  p l - cvcn la l l~C  i n a l i i t C l i ; t l l ( c  (ll ( ) ] ) c i a l i i l ~  
c q u i p n i c l H  ,i.+ we l l  <i~ , idc .qu, i lc  ()tit, r<i l+n l l . i i l i i i l ~  ; i re 
i l n p O l t a n l  a~[>CCl,, ot ;t X i,ll)lc" l l lk '  p l - c \ c n t i o n  p l ( )~r la in.  

2-3 Fire Risk Evaluat ion.  .\ tire risk CXcthlati.n qa(,tild bc 
i n i t i a ted  as cnr iv  in itlC & ,s ign  process ;is l ) rac t i ta l  I() ~lSStilt. 
tha i  ihc  t i re pr 'c \ t 'n l i ( ) i /  ; t i ld t i l t '  pi<)l t ,  ci:i()il r c ( ( ) i nn l c l l da -  
l i ons  sis desc r ibed  i l l  t l l i~ d o c u l n c n l  h; ivc bt ' t 'n t ' v ; th ia lcd  in 
x i cw  ()f thc p lan l - spcc ih t  ( ,ms idcr< i l i ( )ns  i t '~ , i i -d ln~ dcs ign.  
lax(n i t ,  and an l k i p< l i cd  Ol)cralin~4 I 'Ct i l I I I 'Cl I I ( ' I / I~.  l h c  c \a l -  
tl~illOn shou ld  lC~llh in ;i IKl ot i c (o in l i iC l i f t c ' d  JllC l ) l 'C\ t ' i i -  
l i on  lc'alUl-CS l i t  I)t' iJFf)\l(lCd b<t~ctt on <tcccl>t,tl~h, the,i l l> t<n 
s t ' l )a ra l ion  <,r ( ( )n l r ( ) l  <)t t<) i l / l l l () l i  ant i  spct inl hazards,  thc 
t<)ntr<)l <)r c l inn i la l i<)n <)t i~ni l lOi ]  ~()tllt t'k. , inf l  t l iu  ~tlt) l)tc~- 
sion <)t hrc:.. 

2-4 Fire Prevent ion  Program. A x~r i l lcn  t ) lani  h i c  prc-  
xc'nlioil p ioRl :un  q~<mld bc cq , lh l i shcd  ,iNd as ,i niillilmllll 
sh()uld i n t l u d c  the t() lh)win~: 

Cl) f :hcs , l l c i \  inlT)rln;i lJ<m t<n .il l cn/[)}<)~cc~ , intt  t<) l i l l '~l(-  
loi-~. T l i i~  J i l t ( 'q ' in, i l l t ) i i  . t . m l d  i n c l u d e .  ,i~ ;i l n i n l n l u i n .  
t n n i i l i a i i / a l i o n  ~ l l i i  t i r v  p i c \ t ' i i l i , n l  t ) l < . t ' t h l r t ' ~ ,  t ) l ; in l  
c n i c l ~ t ' i i ( \  ;iLli-ni~ and l ) l t ) t t ' ( i t i i c ~ . . i n d  li~)~x I+) ic tJ (n l  ;i 
t i rc .  

(t)l l ) ( )cunivl l l ` ` .d pl<lni in~l)C't I l l ) i lk i n c h i d h l ~  i l l ( ) \  i . ion~ 
[()r h a n d l i n  7 <)| r t 'n icd i ; i l  , l ( l l ( ) ID, I l l  ``Il l ' lOCI ~.+)ndili<)ns lh; i l  
i i l t lCa: .c  hl-c hn/a l ( l~ .  

( t )  A d` ` 'k ( l ip l i l in  i)t t i l t '  ~c) lc l , l l  h()usc]~ct 'p i i i~ p ic i t l i ccs  
and  the c'()nll'(>l ()t l l ; i l /S l t ' l l |  t ,m/ Ims i i l ) lu< .  

(d l  ( ]<)nlr l ) l  +)t t lan i ln . i t ) lc  .iii<l ( ( ) ln l lu~ l i t ) l c  li<iuirl< , t i i i l  
~.t~c.> hi a t t o i d . i n t c  u i i h  a t ) t nop r i . l t c  N F I ' . \  ~hi l id. i l ( t~.  

(c) (it)nil<it <)I l,~lliti+)n s()tllXCs It) iilclli(l(_' 'qnl)ki112. 
Rl ' i nd in - .  ' ,~c'ldin-. and CUl l ing.  c%c,' . \ l l ' . t  g l l ; . .x l ,~)<lrz~<: 
/+>I 1":~,' lbc;,~ ~//:,,*: m I ',~ <~/ (,:ll/:i/~ <:tul ll'~l:h~.:4 l'm<c,,,',. ) 

(t) Fhc  p r o \ e l / i b m  Sill \c i l ian< c'. (.~c,' . \ t ' P . I  : m l .  31:e*:d:~U 
ill/ (~llf/ lT[ ~'¢');'/(t I)7 ]"l/C l (P+'~ ISl t ' ; ' ( ' l l / l l l l / .  ) 

('At Fire r,..p<,Vl. H lc lud in~  ,m m,,(.'su~,~ii(m and ~ :~l,ilt '+ 
l i l t ' i l l  ()1/ lhc  t < ) r i t ' t l i \ c  , i t t i on  Io ])c l~ikCll (~t'< . t / : l .  ml:X .t I. 

2-5 Tes t ing ,  Inspect ion ,  and M a i n t e n a n c e .  

2-5.1 I port il>lallau<)l~.all h r c  p)-olc( i ton ~ q c i i i s  ~h<luld 
hc t ) rc<)pcralu)n.d l~ in , ,pc~wd a n d  ic , , tcd m , , ( ( > l d ; m < c  
wi l  h a i )p l ica l ) lc  X FI ' . \  , l<mdal  d~. V<hcl c apt>r< ,Il l i;~tt' .,tan- 
d;irds d<) n . i  cxi. i ,  iusi)c<ti(m a n d  Its[  l ) ) , )ccdulc~ m , l i ) i c d  
in the p u r t h a ~ c  and  dc~i~4n ~I)ccifuali~)n. sl~<)tIl(l l)c 
h)l]()ucd. 

2-5.2 All lirc pr<itc.ctUil~ '~xslcni~ a n d  c(]ull)Inc)~l sh<)uld 
hc pcri<~dkalh ili~pcttctl,  tc~(t,d, a n d  n lami : i incd  i)l a````<)i- 
( tan(c  u i [ h  ,q /p l i¢ .d i lc  . \ :m, ,~m/  l . , i , .  ( . , ,h . ,  (~,, 77d,1, 2 - L 2  

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

Item NFPA No. 

~|Ip('l\l'~(II\ ANd hlt ,\].lllll ( .it( uit* 
l"l I t" I)Clt'( lt)l x 

\1.mual I'.c .\I.rm- 
t~i,tmkh'i \V,l.'~ I-h)~ .\l.um, 
>,pti,lklc~ <rod ','¢.u<t xp~,,~ ",,.~,lvm, 
I'()~llll %', slCIIIS 
1 l,lh L',z.'cvi.ttcd .",-,.+Ill. ( :ht'ml( ,l]. & ( :l ), 

S\ ~,l till', 

I:ilc Pump. &- F,o(,slcl I'ump. 
V,',ticl I ;mk~ £: .\I.. m. 
I'.I.V..,md ()>, ~\-'~ \al~. 
f l i t "  t | \ ( h a l l l  ~, ,lllfi . \~S(Wl,ll t .d \ ' , l l xu~  
l'iit" II..v and >i.mdpq)c., 
l'.ll.d)h, I'llu l ' . \IHl-(uqwl, ~ kh,~u 

N,)/zlc~ 
I:llt" t~lIl~,ldU t .(~tl lpiI l( ' l / l  
I.i~u l),),)t. 
.~llll)k{' ~ ( ' I l ls  
I-.mcl ttcm x l.+~hlm:4 
I*),,I(IR) ( ] ( l l l ] l l l l l l / i ( _ A i l ( I l l  ~.<t l l l l ) l ] l (211[ 
',udd,h. and ', i,u.d >,i-hal.. 

71 72 2{> 72H 
721. 7L'H 

71 7'.2>I I 72 
I:;A 71 7'2tl 7<_ ' 

17, I:L\ 
11.-\ 11( I6 

12 12.',. 17 12B 
2o 

I; ;A71 22 72 
I:L\tL6 7'2H 7'_ ) 

I :L\  ~t 26 
I-I 196'2 

I~1 1962 
197L' 
S(t 

2o t \I 
70 

1221 
72 7L'(, 

X()[t'.: ln~pu~li, m lnlcl~:l[~ h~l un..Icndcd pi.nt~ nla~ bc 
t'\tt+lidCd t,) li<n in,d pI<ilii insi)t't [It+llx 

2-5.3 lc : , I i lLe.  H l , ,pc¢ l , ,n .  a u d  m.mJtcnan¢,. '  s h o u l d  l i t  
(Itwuincntc.d x~Mh +~illtt-n pl,)(cdtlrcs, tc.,lllI% <lllfl 

t<dh)u-ut i  :lcti(,iI~ to< ~, ldc( I .  

2-6 Impairments .  

2-6.1 .\  U l ' l l Jcn  I , I , ) ( c d u l c "  , h , , u h l  bc c~ tab l i> l lCd t<, 
addi``" . ,  i l n l l , d r l ) l cU i ,  i,, tN-c p~,,tc, li,,i~ .x~ic'u> a l , t  ,,)l..t 

plant ~,~l<.n> thai unpa<l the lcxcl <,I hrc ]litZ,ii'(i (C.~., dtiSl 
<)tic( lion ~ qcmx. H VAt" ~ qcm~. ck. I..-\~ a mhfimUUl ~I~i. 

i,rocvdluc ~}i<uiId imludu lhc h,lh,uinX: 
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8 5 0 -  1{} t, IRI I 'R( , I t .{  11(15, I{}l.~l.l.i{ Rl/ t,t. X I R \ I I X { , I ' I  \ X ] ' ,  

,<t+ l ( tcnt i t , ,  .,. 'qltit)nR.nt n,,t , t , , ;ulal, lc h,t . , . ,v\ i {c 

<It) hh,t~til \  i } , . . ' rs{mnclt<) tx . t . , t i t i { ` . ( l tc .g . . l } lam h tc  h~i- 
u,,uh' ch ic l ,  pttt)li{ lit<. + {h't},t~ t ) ncn t ,  ct{.  I. 

r{) Itwt<.',c,<." h t c  ' . u r \ c i l l . m ; { '  ,is nc,.'{h'(I. I.S',c 2--4:/L] 

2-6 .2  l l n p , t i r m c n t  t{) h r c  pr() tc( th}l l  .,x.,tcn>. sh( )u ld  I,{,,t.,, 
'-;h,}rt tn {turat i{>n ,t'., p r ; t { t l { a l .  II th : '  i n ; f} ; l i rmc l ] l  i.. 
t t l annc{I ,  all n{`.{;.+,.,ar\ p. tr t . ,  .m{I tn,ttll},',\\<.+l .,h+.ul{l bc 
a~,,Clllt)]{. .{l  t}t i{,r t{, t {`*Ill{)\ i l t~  th<., pr{ itct t . . i t  ,.; nit'Ill{ ~ l  tl< }111 
,,crvic,.:. V'Jh,+:n an  i m p a i t n ' i c n t  t,, n<,t }:,l;tnnc{I. {)I ; \ I t ch  ,t 
s+,.',Icru }l;t', {lis{h,trLB'{I. th,.. rc}}',lir ,.,.~,rk o r  ,+\~tunt rc~t{,r,t- 
ti, ,n ",h{,ul{l bc  c x p c d t t c d .  

2 -6 .3  I ' r c .pc r  r;'in'+,laIlali{m ,+dtcr nl: t irm.,nan,{c {>t rcp : l i ,  
I+l]llBI t}U p c r [ { q t n , . ' ( l  t<~ e l lBU1c  p ] l , p c i  ~\B1Cl]]'.+ I~f,'cldIl+H1. 

()n{{_. rcl),tir~, ,tvc {'{}n]ph+t{` ', tc'-+Is tha t  v, ill cn~,utu  p r , , p c t  
{}t>ct;tti{}ll ;llTd I; '~I{H ;.lti{}lt {)t lull IH <." f,t +}1{'{ l i {} l l  {'(]lIl])lllCIlt 
<:al}al) i l i l ics s}t{mht I,,. + m , . l c ,  l '{dhB\]n  M I'+."++t{)l';lll{}ll I{} ~'CI'- 
\ i ;{ ' .  t h e  t}arti;.:, p r c \ u , t t , , l \  n o t + h o d  <,t th(.. inH},t i~tm.nt  
~,h,,uld I..' : ld\ lsc<l .  T h e  I;ttc'q t+c',i'<i{m ot th(: dc>,i~n ih,{ u- 
tn<.'nt., tc l lc( t i lLu ' a ' . - t )uih {(m(hti{m.,  sh{mht  t},." ,l,..ttl,d)l,." tt. 
<.'ttsttrc t ha t  t h e  ,.+\stem i,, pv%,<..tl\ rctt~>,l;lllc{l {c.~.. (tt,l\,.- 
tn~> qa<B,.inR .til~l<.> {)t n{}//I;".L 

2-7 Fire  E m e r g e n c y  Plan.  

2-7.1 A +,vrltt<.'n hr,.' c n t c l g c m \  p lan  qt ,  ud,d bc d c \ c h , p c d .  
and .  a,, a m i n i m u m ,  thi,, p l .m  ".h,}uld im lu , l< .  the t,,ll,,~,inu+ 

{;l} ]'~CS[){IIIS<.' t+} l i l ' c  ; l l i l l I ] ] ' ,  ;111(1 hl 'c  s \s le l l l , ,  s t l [ }U l \ iS { t ; \  
a I , H m >  

{It} N,>tit i ;ati<m ot p e t r . , n n c l  I d c n t i t K ' d  in t h e  p lan .  

{ { I  E\{tCtlltll+)ll  {}I Cl]Ip]{)\t+t '> II{+I di~<..{tlx i n \ { d \ c { l  tit l ] r c  

h ~ h t i n g  : tct i \ i tms.  h x m l  the t i t ; '  ;ll{`'.l. 

({I}  ( : o o I d i l l , l t l O l l  x' . i th '-,c'Ctlllt', J{H't; 'x , , r  o t h e r  ,:lc,.P_,- 

h a t e d  pct  s, m m ' l  t{, ,t{hnlt puhli{ lit-{`, d c p , i r t n R ' n t  an,.l {<m- 
tt{:+l t ra f tu  and  p.+.'t:,,mn{`'] 

{{.} Firv  c x t n t / u i , , h n l c H t  ac t i \ i t t c :  +, 

{t> l'<.'ri{,{h¢ {trilb, t{} \<.'tit\ \ lal}i l i t \  {}t t h e  p l a n .  

{~1 {:{mtr{d t{ .} in  {.l)(.'ratl.,rl.,/,t{ li'+ itt<.", { lur i l l~  hrc" ctn{.'t - 
.~;'n{'ic,,. 

N C } l t  ['.tlt+`'l~+`'ll{\ {<>tlditloIln lll.l', ' . \ , llI.lllt  lh.lt l)l.u.ItlI + 
tile , lpp; l l , t t t ls  H;" I {';Idl],, ,t',.,lllAt}lu Ill Ill+." { { H I I l I } ]  I { l l l l l l ,  ~ { ' l l  + 

tiHIt,IIIU+'tl I)lu,Ithlllk~ + , ipp.l l , l t [ ln ,}lot t ld h<." t<HD, I t t t ' l t 'd  It+I 

• t{ t l \ l t l {  ''+, t l l lt~lCt<.'  Ill+`' {Olltl<)l  I'OI}lll. 

2-7.2 T u r b i n e  L u b r i c a t i n g  O i l  F i r e s .  .k {rt t l ; , t l  :.l,pu,:I ,d 
t c 'q}{,nclin~ to ttlrlfin,u luhvi{ a t i n k  i,ll h i ;" ,  I', m i n H n i z i n ~  t l t ;  
",i/c : tnd  (ttllitttlH1 tit t h e  i.il , i . l I .  I hc  tR'c{l h .  Itlbrtt  . i l ion 
l() pl¢ll<.'{ [ t h e  IUI'I)iI1; '-RCII{` 'IiI |{H I)t'ill IItU. s ,lll(I '-,h;th IIItl'-.{ 

bc  h ; t l ; t m c d  a~'ain',t  tlt<." hvc  (hun : Igc  if, m: alh,x~ing Ill;. {,ll 
Ic,tk to t { + I l t t l l I t C .  T h e  lidh+;+`ing st,.'p,, ILK+\ bt" tP, c lu l  it+ t/llll- 
t n t i : i n~  hi<.' d;ltI+~;lgC a n d  ' ,h{ittld bc {{itp,)(h 'rcd d u r i n ~  i)~ c'- 
F,l,mnin:4 . t nd  t r . u n i n ~  h w  cnt,:_'t:4cn{ \ {<}I,liti{m',. 

{,t+ I til}piti~4 t h e  tut lul t , , ' .  

{]}) BFC;AkiII~ (<,+ll(l{.+'ll:+,<.'l \il{tll+lttl.  

{; I t ' :nR'ruct t(  ,, i )u t 'A ing  , d  t h e  RCII+`'IAI,II. 

{d, Sht l t  (h,v, ti oil l)ump~,. 

I } l c " , c  ,tC'ti{+ll', l l l~ l \  { , t t I ' , c  " , l~t l i l l{ , t lH Ill{`'{ }l,lllit +l] {l,ttn,t~4{' 
It+ fIR'  flirt '>ill; ' .  1 It'+_' l l t , i l l l l l ; I t  t t l l t ' l  s h { , t t h l  It+` l<,I>,t th{`.d h,~ 

, l {h:ht l ,m, l l  .Uuld,IH'.{`'. {S¢, t /V .~ , : / ;~  ( .+ 

2-8 Fire  B r i g a d e .  

2-8.1 l 'hc ".i/c <,l tit,.' t , l , tnt  a n d  i l ,  stall/, the  <,mH>h'x i tx  <d 
h r c  t i~ ,h t in -  p t ~ , h i c m . . . m l  the ,p,,dl ,d} lhtx {,t ,~ pttbh+` IHc 
d<+'p;wtnR'tH ",h,,ttl,'I {I+`'t<.'l n'dn<+" thv  t c { i t m c n , c n t , ,  hw  ,t lit<." 
b+ i4. tdc.  

2-8 .2  It :l I~tc h r i g a d c  i .  p l { , \ i d c d ,  i t .  {)r~,Inl/ , t t~,m and  
t t , t i m u g  ,h{ ,uhI  tic i d c n l i h c d  in +~tittcn p t { . . c d u r c . , .  

N(} l t . .  I."ct,,tHmct~dathm'. {<.+l.mwd H~ \ l " I ' . \  6{+<L v/.+,_ 
. , ' , . ' , , ! . ,  1.,1,,.;,+',:~ 1, , ,  I ; , . ' . . , : , : , . . . rod 2!+{.I 'R ]UIH+ ~uhp,HI.  
I" ,m,t l . . .h , , .h l  hc <,m.tflt+`'d i , .  ,t(t{l~ti{,t+,~l iH!,,~ m,m,,n. 

2-8 .3  lhi>, sUill{}t) d i , c u ' , ' , c ,  ' ,pc t i , i l  llrc' h ~ h t i n ~  { o n d l -  
l:I{,n', u n i q t t c  l{, hP,.,iI ht<:h-~I ~,tcatn t i c ; I t - i t  ~cnc t ; i t in+~ 
td,mt ' , .  T i f f .  i n h u n t a t u m  n t l g h l  t){' /tv..'htl in h r c  t } l i g a d c  
t~.ut t i t t~ and  I+r<.' pr,.. l/I,mtfit+~+ 

2-8.3 .1  R e g e n e r a t i v e  A i r  H e a t e r s .  Sin+`c l,!t>{,ratorx tc:-,t,, 
a n d  r ;+p , , t t cd  m<.id<.*iH, indi;,itc<.I .l r a p l d  ittcrcas{`+ III t C l l l -  

pcra t t t r , . '  t,} l ]w 28{I{1-'.;{H)1):1:, 1337-11+4,'+;"(:} r;tnWc in ,tit ,lit 
l}rchc ' : l tcr  IHc.  ~+c;tl +`,tic. ' ,h,+tthl h,.. / i \ c n  to tn~.mu,ll l i t c  
It u h t t n  X. [+,tr~,c a m { U I l l t ~  (,t xx;Itc'l ,,~tll l)c tt,+'{`'(Icd It+ l){~tlt 
t,},',l ;tt+<[ , . ' \ tm~ui>,}l ;i l}rclv..,itct fir,.'. F i t ;  p r c p i ; m t ] i r ~ g  
" + , h o u ] { t  b<.. , i t  ( t H l l l ) ] i ' , h t ' t ]  t{~ <. ' i l ' . , t l l , . :  t in{. '  {}t i i t l  A { l { : q t l ; l l < . '  I ] t l l a l -  

}/{'r ~}I ;I( ( ; " , ' ,  dr:+<H +', ; t n d  ',,l[~+' it.+,,,<.'+> t{} t]lC ch,{+r,,. 

2 - 8 . 3 . 2  E l e c t r o s t a t i c  P r e c i p i t a t o r s .  (}n{c a t~t;" ~, 
dcR ,  c t c d .  the  un i t  ~,h{,uld W' mr , ,  {` .mcr,. tcn{\  ,,hu~d{>x+`n 
t t n u t c d i ; u c l ' , .  It ~h{mld bc vc+.<}~zni/<.+d tha t  d u r m  u, .pc'r,t- 
ti{m t h e  ,ttpm,,,ph,.'t { '̀ in th+,' pt c<. ipitat+)l ~r. , , v ,  ~<. ' t l -dCl l{  i<.'nt 
a n d  opcn i tL~  ,.I{~{)]> {}t' t Ittmip4.t' :,,.:,tc'nl l,ln-, h , l h , w i n ~  a lit,..'] 
It tp t ( )I l ld  ( ;Ill'.,<+' (<)lldlIl{ +II> t{ > x'.'{ HXUII ( i l l ( lC; lNt 'd i){+terttial h+t 

}}a<.k(hah c×pl<P.i{qt,. (.h]+`c th+`' lh,v, <d ,tit a n d  htc l  t{, t]ic lit{`' 
h;P +, I);,(.ii ~,toppcd a n d  the  clcctr{..t.m{ ptc<.ipit,tt{n IhP. Iw<.'n 
.,hut {h:+:n m . l  d,. '<. ' tR'r~i/ , . :d, the F,~{`'tipitato~ ( lo{ws tn.t\ h,c 
{ }1 ,Ull<JI 1 All{ 1 t,~. , l l; ' l  11{ P,<.'+'-. t ' l l tpI{ }\ ; 'd It ILL'+  ̀C:~,ll+\.  

2 -8 .3 .3  C a b l e  T r a y s .  ( : dqc  It:B t H c ,  q l< ,uh l  hc  h a n d l e d  
l i ke  ,Its\ hru h t \ { } l \ i n q  c n c r q l / c d  ,vlc<ttical { ` .qu iptncnt .  I I 
in, t \  tl<H I>{`' i } l a t l l ; a I  {,i du,, i taldc- t{, d<..cHctt4i/{, dR' { a h h ' -  
itlx{}Ix;.<l in the me. \VaR'r ~ the nt{,~t {̀ 'I[{̀ 'Cll\ <.' c\tin~uiq> 

in~ ,t~,. nt h q  { at}h: in+.ul.ui{m hl ;", hu t  n lus t  h{`' a l}l}hcd ; ; i lh  
,m ,:h'< t l .  all', . a k '  Ii<,//Ic ~,, ,m;" { . h l c .  II l,,l +, \ m ' , I  c h h .  id``' 
, I 'V{. I .  Xc,,pr<.'n<.'. {>t I I ' , p a l , , n ]  { ,m p I , )du~ , :  { Ic I>< . . .m , ,kc  
in a ",{`'t', .h , ,~ t  l i m e .  In  .uhl i t~ ,m.  I 'V( :  hh+..r.tt{`,, h~{h , ,~< . .  
, h h , t . l < . ,  i l l { : i i  pa,,.  N c l l - , , , . m i m , < l  h t < u h ~ n ~  . q q m r a t t P .  
' , h ,mh l  bc H,,cd h \  pct~{,nIlc] , t t tcn l l> t l t ]  ~ l<~ c x t i n ~ u ~ , h  
{abI<.' l i l t \  tllU~,. 

2-8 .3 .4  H y d r o g e n  S y s t e m .  l ) u ;  h,  IIR ~l{Ic  ;".p],,,l~+` 
l m m ,  ,,t hxdr{,+~cn / t p c r c c m  I+, 7-, i , c t < c n t  \ , , h n t w  ,,1 ~,t- 
~H , t i l l  t t n { M  tn,, ' . t  t , , n{ l i t J , , u ,  it i', ' ..q;'t h , . d h , v ,  ,~ h ' , d t , , -  
~un h t u  r,~ b u r n  in ;l {<ml r { , l l c { l  nt,Hln<.'l t l n l t l  I}R' 14;t,, {at~ 
F,c'+hut ~dt ta lhu~ lh,lt+ I ~ > t i - k , u l  C\pD~,UHL It In:ix tw tic{- 
+'-.hAl'\ 1o `` ' \ t i l t !~tlP,  h t]l{' lilt . '  III {,l{I,~'l I , i  ~, l l l ]  iIC(Cb~ l*l [[IU 

. ,huh dl \ a l \ c . .  
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2-8.3.5 Coal Storage and Handling. 

2-8.3.5.1 ( )ncc  thc h)c,mon a n d  extent  o f a  tirc in ~t coal 
s torage pile hay bccn  d e t e r m i n e d ,  the  coal sh<)uld bc d u g  
out  a n d  the  h c a t c d  c()al le l l lOVC(t .  Sin(c mois tu re  accc]ct +- 
atcs oxidat ion ,  water  uscd ~or fire t i~ht ing c a n  ag-gl-av;.llc 
the s i tuat ion if the  seat of the  t ire is not reached.  

2-8.3.5.2 Clcarl~ re , i rked a(ccss  pane l s  in e q u i p m e n t  
shot , ld be p rov ided  for In;_lllUa] tire i ighting.  Coal dust pre-  
scnts bo th  a t ire and  exph)si tm hazard .  Combust ib le .  finely 
di ' , ided mater ia l  is casil,, ignited.  Hmvc\  or. the re  is a pos- 
sibilitx tha t  a d e e p  seated hard- t ( ) -cxt inguish  lirc can (>ccur. 

C A L T I ( ) N :  A p p l i c a t i o n  ~)t an  cx t lngu l> ,h ing  ag(.'nt tha t  
dlsLLlrbs ('o;,t] dus t  (icpt)sil,, cou ld  I'Csttlt m ,t du.,+t cxp{()~ioI++. 

I 2-8.3.6 Coal Pulverizers. (S,',' ,VFt'A 85(.'..'~la,dardjor the 
l're,,entwn of F ,  rnace Exp/<z~io,vlmp/o~o,, m Multiple Bur,er 
Boi/e~-Furnace~. and .VI"P,+t 8503. Stam/ard /m t/u h~sta//alm, 
and Operalmn q[ t'u/-uer~:ed Fuel Sv.~t,'m~. ) 

Chapter  3 General  Plant Des ign  

3-1 Plant Arrangement. 

3-1.1 Fire Area Determination. 

3-1.1.1 T h e  electric g e n e r a t i n g  plan! shl)uld bc subdi-  
v ided into sop,(rate tire areas  as d e t e r m i n e d  by the  t ire risk 
eva lua t ion  fi)r the  pu r pos e  of  l imit ing the sl)rcad ol + life. 
p r o t e c t m g  p e r s o n n e l ,  a n d  l in l i t ing thc  resu l t an t  c(msc- 
qucnt ia l  da tnagc  t(, thc phmt.  Fire arcas should  bc sepa- 
ra ted  Dora each <lthcr by a p p r o v e d  tire b:lrricrs,  spatial  
separa t ion ,  or  o the r  appt4p, ed means.  

3-1.1.2 I )e tc r tn ina t ion  ot tire arca  b()undanc> shou ld  be 
ha,sod on cons idcra t i (m of  the fi)lh)wing: t ' ,pcs, quant i ty ,  
density,  and  locatums t ) fcomhus t ib lc  material :  It)cation a n d  
ctmfiguratiot~ of  plant  e q u i p m e n t :  ¢onscqucn(c  of  losing 
phmt  e q u i p m e n t ;  and  location <)l h rc  dctcctt(m and  sup- 
prcs,sion svstClllS. It is lCC()lllIllClldcd that  most [ire ba r r i e r s  
s epa ra t ing  fire areas be of two h<)urs tit-,.' resist,race rat in~.  
If a fire area  is de tmc( l  :ts a de t ached  s t ] - u c t u r c ,  it sh()uld 
b c  s e p a r a t e d  tr<>lll o t h c l  s t rHct l l l 'CS b ~.• ,ill a p p r o p r i a t e  d ix-  
tancc [e.g., 30 tt f,9.1 t'n) m m n n u r n  tor a sir]let]ire with 
m o d e r a t e  CoTnhustiblc h)ading and  v, lth it non-f i re  ra ted  
cnclosttrc].  Lnles,, cons idera t ion  t)l the al)<)xc l,tttor,, indi- 
cates ( ) t h c r w i s e ,  it is l C c < ) n l n l c I l d c d  t h a t  t i lC :ll-Ca h ( ) l l l l d -  
,u+ics be p rov ided  a'; ti)ll()~,: 

~a) "I'o scpara tc  cablc sprc ,Ming I'()()ll]{~} ,rod cable ttlIl- 
ncl(s~ Irt,m adja~ cnt m-cas. 

{b} T( )  s e p a l + a l e  t h e  c t )n t r ( ) l  I-()()nl, t ( ) n l p u t c t  l+()t)lll, t)l 
c ( ) n l b i n c d  C(Hl t l -o l ' c ( ) l l l t )UtCl  lO()ll l  f r o m  ,l(!];+|tCllt ~:llCa,s. 
W h e r e  the  cont ro l  room and  c t )mputc r  r()l)m arc s(.'paratc(l 
b,. a c o m n l o n  wall, the ~,,all nccd  n()t ha,,c ;t hrc  res is t ,met  
t a t ln t{ .  

((,) -fo , ,cparatc l()OillS whh m,!l(tr (OllCCIltI 'al i() l lS (It cl.<+.'t- 
trical e q u i p m e n t ,  such a,~ su i tchgc; t r  rt)()tn and  rclax r<)t,m. 
+r()m a~tj,tccnt arc;as. 

(d) I 0  separa te  batt(+'r~ rl)()np, h( )m ,tdj,lccnt ;(re;is. 

to) I o  s c p a r a t c  m a i n t c n a n ( c  shop(: ,)  frl)m ad j acc tn  
at'c}ts. 

(t') T ( )  ,;cpal+;+ltc l l l a h l  t i t ( ,  p t l l l l l ) (S}  t}-()Ill lCSCl'\t2 h l ' c  
punIp{~) where  thc~c pump~, pro', idc the  (ml,. sour<+,, <it fire 
p,-()tcction water.  

(g) T() s(. 'paratc hrc  p u m p s  from adjacent  atc~is. 

(h) Tit  s epa ra t e  warehouse> l]t)m ad jacen t  areas+ 

(i+ l ( )  separa te  CtllCiocllc\ d i e s e l  gc I lC la t ( ) l> ,  h-()lll Ctlt}l 
()thor a n d  Iil)m adjacent area+. 

(j) l ( l  s epa ra te  Ii,,sil f l , : l -h red  auxili,u-x l)()ilct(,,) Ir()m 
a(!ja<,ent arc:ts. 

(k) T() s epa ra t e  lucl oil p u t n p h l ~  and  (+] hacI oil h(_'afin~ 
tacilitics used to t  c o n t i n u o u s  hr in~  ot the  b<)tlcv h l t m  adja- 
({.'Ill .21 IC ~+.t S. 

(l) T o  s e p a r a t e  s t ( ) F a g c  ~.ll+Cas }l)l f l a I l l l l l a h I c  ; l t ld C()lllbll,,- 
tiblc l iquid tanks  and  containc]-s f lont  ad laccnt  arc:>,. 

(m) "l'() separa te  office buildinu,-s li+,)m adja(<_'nt a tca , .  

(n) +lo scpar ,m,  t e le (onmmrd( :a t i (m r o l l S , ,  t r () l l l  adj;.i- 
c c n t  a lCaS .  

(o+ T() s cpa ra t c  adja(_cnt t u rb ine  ~cncvat t l rs  b( :ncath the 
tLndcrsidc of  the  o p c r a t m ~  lh)()t +. 

13-1.2 Hydrogen Storage. H)dt+<lgcn s t ( ) ra~c LtcIlitic~ 
sh(,uld bc sepa ra t ed  h ( m l  adjacent  m-cas. <5,ec .V/"I'..I 50.4. 
Standard/or (;awou, /t~clro.Z~e, Sv,,lem, <.,I (.,mwtmc+ Sm,,.. a l . /  
.Vt'7'.4 5OH. Sta,da,d / , .  l.]qm'/l;'d N3d,,.C+., .%',tern, a/ ( . , , -  
SlflIl iQ ,~'1[('~, ) 

3-1.3 Outdoor Oil-Insulated Transformers. 

3-1.3.1 O u t d o o r  <)i]-in,sulatcd tvanSlilrmm+, sht)ukI l,c ',.+p- 
a ra t cd  )~'()m ad iaccnt  s t r t tc turcs  and  fl-<)nt each ()thor hv 
firm~all+.. ',patial ' , ( 'parath)n.  t>r , , ther  apl)r()~c.d m(_'ans ltw 
the purp t ) sc  of  l imit ing th(_' d a m a g e  and  pt>tcntial >,prcad (if 
llt(_' It<)rn a t r a n s l b r m e r  filihtr,.'. 

3-1.3.2 l ) c t c rmina t i lm  <if the  t ) pc  t>l phxsical ~,cF, ara th)n 
should  bc based  (in (t>nqd(+'ratu)n <)l the  f<>lhv,+,irtg: type 
and  quant i ty  of  oil in lhc  t ran, ,h)rn)ct ,  ~,izc l)f a p()stulatt 'll 
oil spill (sur lacc area ;rod depth) ,  type <)I ((mstru( . t i tm ()I 
a t ! l a t e n t  s t ] t w t u r c ' < ,  p()v,+cl l';dtiIl~ t)l' [ h C  tl'atl~l+()lTil(.'t , l l lC 
s t l p l ) r e s s i o n  . , ,v, , tcms ptt)xi(h 'd,  and  typ<: <It (_'lcctrical pt++, - 
tcctiv(: rc l ; t )mg p r o ' , i d c d  

3-1.3.3 [ nlt.s+,c<)nsidt, r a t t t ) n ( ) I t h c f i l c t o f  m 3-1.3.2 indi- 
c;.ttc,~ ( ) lhc ' rwi , , c .  it is t c ( ' ( ) n l l ! ] c t l d c d  th;At ;.lllX (>il- i l ls t l la tc 'd  
t ] a n q ( ) r m c r  ((:)l)lZnt]u],~- .'3()() g;.ii (I,"¢.(-13 l+} ( ) r  u l ( ) r c  ()l ()it I)c 
' , cpara tcd frt)m adDccn t  t)t)nc()mlm,,tihlc <)r l imited <+t)m- 
bt]stibIc , , t r t l ( turc ~, It,+ ,t 2-}]I t;,tt(_'d JitUx~.,l]l lit" I1% spnlla] 
s , . pa ra thm it] i lcC(Jld; t l / (c w i t h  l a b k .  3-1. : ; .3.  V,hcr,.. a t i rc -  
uall  is pr t)xidcd l )e t ' , ' ,cel l  '~ll'tI(ttlI+C~ a l l d  H tt'Ansi()lt|l<++t ., it 
sht)t.'dd cxt(.'nd ' ,crti¢allv and  h()ri/()ntall ' ,  a~, ind i (a t cd  in 
l+'l ~U l't  ̀  :L } .:~.:'). 

N ( ) I I  +. I \ ,  a n l m u t m m ,  th(' hrc;' , ,tli ,,ht)tfltl cx t c t td  ,it 
ica~t [ 11 H).?,I m)  ,d)(>\c the  t()p <it tit+..' t t .n t .q<)rntcr  (.t,,ht~4 
, it)(] ~)il t~m-,,.'),.,tt<,l t a n k  a n d  ,tl [ , :aq 2 tt ~0.(';[ rah hc , . , ,nd  
lhv  u i t h h  ()I t he  ll;lll',i()l'l]lCl ,ILK{ ( , , ' ) I r a"  I , t t l i ,m)t , .  

1992 Edition 



850-12 t lRt .  P I - ' ( ) I I ' ( . I I ( )X I'()R E1..I'.C RI( ( , E N E R \ I I \ ¢ ,  I '1 . " ,XI t  

N( )'1 I-. 2: [i t()luiTlil~ tor  Ihc' tur tnnt"  h t i l l d in~  rout AIt' }we- 
lct ' icd,  llnc-<)t-~it~hi p l (Hcc l io l i  I , , ,  / 'G':o, 7_].7 7)ot  i t ic h l c -  
\~,ill ¢1oc, not nut'd i l l  c \ l t ' l i d  , iho~c ihc  otK'r , i l in  ~ {Io(,r ~,i 
lhc  (lit t)liit. I )u i ldh l~ .  

Table 3-1.3.3 
Outdoor Oi l - lnsu la ted  Transformer  

Separation Criteria 

Minimum {Line-of-Sight) 
Transformer  Oil Capacity Separation without Fire~al l  

l . c , ,  lh;))l -)()It ~,d f lS93 [.] %'c 3-1.:',.2 
3()() io -).()()(I ~,d ( IH93-I~.927) 1.) 2.-, tt ,7.6 nl~ 
,) \el  3,()1)() ~<li 11<',.923 L,  50 h (17) n i l  

3 - 1 . 3 . 4  t n lcs~ ~<>ns idcra t i~m +,t t he  t { t ( t ( ) i~  h i  3 - 1 . 3 . 2  i n d i -  
t ; i i t ' ~  o i h c r w i ~ c ,  i l i~ r c c o n i n i c n d c d  i h ; l i  ad. i ; tcc 'n i  o i l -  
l l l M l l ; i i c d  t r / l n s i ¢ ) i m c ' r s  c ~ ) n i a i i l i n ~  D()O ~a l  (I8{). '~ L )  ( ) r  
m(>rc  o t  ~,ii bc ~, t 'p , l l , l i t 'd  t]OTli t 'Ach o t h e ' r  I)x. ;i 2-111 r a t e d  
t i i c~< l l l  o r  t)\ ~pai i<i l  ~c f ) ; l rn i i~m m ; i c i e r ( l a n c e  w i t h  1 <iblc 
3 -1 .3 . : L  \Vhcrc .  ,i h r c w a l l  i~ pr()~idcd b e t w e e n  171-;lllM()lll l- 
t ' l , , ,  it s ] l o u l d  c x t c n d  ;it l cas t  1 it (().31 i n )  ; l bovc  t h c  t o p  o f  
i } l c  l i ; i l l S i O l i l i c t  (,ishl~4 , i i i d  , , i l  Io i l~ t ' l -V~ i l ( ) l  G i l l [  ; l i l ( l  ~il 
It',l~t 2 i t  (0 .61 m l  I ) c x o n d  t h e  ~ i c l t h  ()t t h e  l i - ; t i lM~)r i / lc ' r  , l i~d 

3 - 1 . 3 . 5  W h e r e  ,l i l r e w a l l  i~ p r ( ) v i c l c d ,  i i ~ h o u l d  Dc 
d c ~ i o n c d  i() ~ h h M a n d  i h c  c | t c c ~  ( i f  c x t ) l o d i n g  tl <il~si¢)i-i~it'i 
h u ~ h i n ~ s  ()l l i ~ h l n h i ~  ,il-l-t'M<)l-~,. 

\ ( )1 ' t ' .  , \  hiRhcl n ( )no)n i l )n , i i l ) ] c  qm.h t  m a x  hu p ) , , ~ d c d  
I(~ t ) l ( ) l t ' ( l  . i t~il l lM ~}lc c i ] c ~ l ,  lit ,ill c'xt)l ,)dnl,~ l i , i l l~ t ( ) l l i iC i  
hushing4 

3 -1 .3 . 6  Where ,l fircw<lll i~ i lol  pr()~ich'd, ihc c<lgc ( i f  the 
li,)~tul;Hc'd ,)il ,p i l l  ( i .e . ,  ( ' ¢ ) l / i ~ l l l i l l l t ' l l t  })a~iti+ it pi'<>videdl 
sh¢,u ld  })c '4t'[)<ll;il¢'(l }~l\ ~i n l i n h n u n l  (if .3 fi (I.7) I l l )  | ' i l )m l h c  
c x p o , , , . . i t  MI I I (  I l l l t '  I l l  l ) r c \ c n i  d h c c l  t l< imc i i l l p l l l ~ ( ' l l l t ' i l [  Oil 
t he  .~[1 t lCHl l t ' .  

3 - 1 . 3 . 7  ( ) u l i h ) ( ) l  I r ; i n M o r n i c ' r ~  in~ t l l i i l cc l  ~ i i t ]  a lc~,~, t l< l l i l -  
I l l ; ib l t '  h ( t u i d  ~h i i t l l d  bc ~,('[);.il 'ilit'(t [ l ' l ) I l l  C';lch ¢>ihcF , l l l d  
t l~) l t l  a c l i a ( c n l  M l l W l t l l C ~  I}1~1I ; l i t '  o r b i t a l  i o  p o ~ c r  7 t ' i l t l '~ i -  
l i(>n h~ f i lc~\<l l l~ <)r ~tlcit i i i l  ~c ' t )< i ra i ion b; l~c i l  o n  c o n ~ i d e r -  
, i l l ( i l l  ()|  t h e  tilt t~,l~ i l l  3 - 1 . 3 . 9  , i l i d  :~-I .{~. .~.  

3-1.4 Indoor Transformers. 

3 - 1 . 4 . 1  l ) r x - i x f l c  i r a n M i ) l ' n l c r y  , i r t '  t l r c t c r r e d  h>r inch>~)r 
l i iS la l la l ic )n~.  

3 - 1 . 4 . 2  ( ) i ] - i n ~ u l , i l c d  { iq i i lMOl ' i~ i t ,  ic  i) f  ~,l-t',ilC'l" t i l a n  l ( i ( ) / < i l  
~:lTt.l 1 . ) ( i l l  ~<il ) , i~i ix i n , h l l l c c l  h l d l ) O l ~  s h o l i l d  hc ~Cl)<U<licd 
h ~ m l  ; i d i a c c n l  t i l t ' ; l~ t)', ~il't' t )ar r ic . r~  ()t ">-hr t l l ' t '  i't'$1',{..llltC 
l ' ; l l I I /~.  

\ ( ) I T .  \Vhc lc  n iuh i t ) lv  l l . l nxh ) l i n t ' i ~  <)t I c~  ih<ln l()l) 7,d 
(]]7{I 1.i t, i t)<i(l i \ uAch li lt" I<)/<iit'(I \~ i ih ln (l~)~(" i)1(,\11111'\. 
;leJ(htl<)lhi] t i l t" [,i<)lt'itl(>i1 llhl~ !)C It ' ,{Uil t ' ( I  h.i~cd (HI ~ll~ l i l t '  
i ikk t'\  <lhl,lll()ll 

3-1.4.3 Tral~s|(n-nlcrs hav ing a r i i t in~ greater than 35 kV, 
insul, l i t 'd wi th il lcss fl,inlnl;~lt)ic l iqu id  or  nonf lan l ln , ib lc  
th i id i l l ]d instal led indi ters should bc sctJaratcd f lo in  adja- 
Ct' l l l  ; l i t ' i i~ |)x hi t2 t)tl l r i c r s  o f  3 - h r  h l ' t '  r e s i s t a n c e  l-atiFi~. 

3 -1 .4 .4  W h c r c  t r i l l ]S tO l l l iC l '~  ;il-C p r o t c c l c d  b y  ;~li] i i t l t ( ) -  
m , i l i l  f i r e  s u p p r c ~ s i ( , n  ,; ' ,stt . l i l .  t i l t  > [ l l 'C b i l r r i e r  t i r e  rcs is -  
IHll(-t '  r l i l i n ~  lll~t', bt. r c d u c i . d  Io  1 h r .  

3-1.5 Openings in Fire Barriers. 

3-1 .5 .1  All ,)pcnin~-s in f ire barr iers should be pro~ idcd 
wi th  f ire d o o r  asscmblies, f ire dan~pcr~, pcnci;rat ion sc;i[~ 
I th-c  Mop~ l .  ()1- o i h c . r  apt) foxed ri]C'dll~ h a \ h i ~  a f i r e  p l O i C c -  
l i (m  l -a f in~  c ( ) n s i s [ c n l  wifl~ the d e s i g n ; t i e d  f i r e  r e s i s h n l c c  
r i i t i l ] ~  o [  lb.c b i n r i c r .  W i n d o w ~  i l l  flrl_' ba r l - i c r~  (c'.g.. c o n l r o l  
1-()()lll.,, ()1 COlHt)/ l lCI-  l-()Oll/S) s h o u l d  b c  prov ided wi th ci t i re 
~}i t l i tCl"  oI" ~iLl l () I l l i l t ic '~ittl2l- t ' t l lU. l i l l .  P c l l c t r t i t i o l a  sea ls  l ) r o -  
xidcd tiw clcctr ical and p ip ing  ()pcning~ ~houid bc l istcd i ) i  
< h o u l d  l l l co t  i lk" r t ' q u h c m t ' n t ~  h ) r  ; i l l  " P "  r a t i l ] ~  w h e n  
tt,,;tc.cl i l l  , . i cC( ) ld ; l l l ( - t '  x~ i l t i  A S T M  E H I 4 .  F~r ,  T<,~M , f  
Ti#r,~:LT/I-P¢'~:el~wl/:m Fire' Xlo/:~. ( ) l h t ' l "  tC<l n l ( ' t h ( ) d >  t ( ) r  q tK l l -  
i l i c< i t ions  <)t pcnc t i - i l t i { } i /  :,cal.',. > u t h  il.~ I E E E  6 3 4 .  7 , , t in .7  , /  
F l i t  17:1:,77 Pl'71#+t:'rltlcJ;q .Svtl/',. i l l<it Ill." c ( ) l 'm lder t -d  ti.lI l i f t<  
, t p l ) i i c a t l o n .  

N ( ) l  |" LIMcd [) t ' l ic l rAl iOl i  ,c<il, J<,l lar~c d i ,unc ic l  i)lt)ill[4 
IliA\ I1()I [it" t , ) l i l l l i t ' l - ( l , l l l \  a \a i l ; lb lc .  In  ~iicli lllt~[~lllCt':~ the 
dC~l~n ,h< , l ld  be" -hn i l , l l  h ) l i ~ l cd  ¢(ml]~ur i i l i ( ) l l~.  

3 - 1 . 5 . 2  Fi re  d ( , o r  , i ~ c n i h l i c s .  t i re  d a m p e r s ,  a u d  l h c  , ; hu l i c r~  
u:,cd i l l  2 - h r  r a t e d  t i r e  } ; , ; t r r i c rs  s i i o u l d  bc  rc i tcd p.ot less i } lc in 
112 hr (v'c .\'I'-1~4 <~':). .~'t::ml::~d /:;> r-:).,. [)(HAJk (.##td ll':~/dcJu',). 

3-2 Life Safety. 

3 - 2 . 1  l:,)r l i t c  s a h : t x  fin" c l c < t r i t  . ~ v n u r l i l i n g  p l a n t ,  
im h idcd in the scl)tx' ~)t ibis <locumcnt s ic  NFPA 1¢~1.' I.:/, ' 
• ~"/< 0 C<,d,'. '~ 

3 -2 .2  5 n - u c m r c s  sh ( )u ld  bc  c la>sdicd  ;_l> ti)lh:,'<s, a> dcI incc l  

l,l} ( , t ' l lC l~ l l  t l r t 'Hs  ~houlct  hc  con~id~ . red  a ,  a s p c ( i a l  p u v -  
p<,~c inchl~tri ,d o~ t tlt),lllC } . 

N ( ) T E  1: It ~ c H u l a l l x  p, vct<L~m/cd l l i , i I  })(filc'l a n d  t u rb i ne  
bui ldings, mccl  Ihu m tcm ot NFI ' : \  I¢1l. I,U," *,<U,'/', C., / ,  1.. 
, . ld~l ] .w.d n,~xcl (ti,t.m<~.,. 

X ( )  [|" ,i. ['N Fir'.\ I¢}1 I.'xi. ]'cl(tc.'h li(,rlT]AIl\ [ l l i (H.(H[)ic(l '~}).lt( '~, 
[1'(~I/1 ll'i(" n]c,lu~ i l l  C~IL'~*~. Coll"-,l(tCI.l{ll)lD, ¢lt [hi." I_¢1(1(', I }IC~.C 
;li'~.';i'~ IH-~I'~ hC t n . ~ n d c d  ~II}~ l i \ c d  llidtl~,[ll;l] cd.~llI~, l lxc( i  
],lchlc'). c,~', I,V,W l l - I  ";..<~m.<&*d t,q ." 'U"0 H'*'f//ttlelHe'N'# /" ;  
/ /kt'(/ L(/,/+I,/s I. (11 HiIcI II.tt i I l~ [rc~ld rick I(C ~, [%, i . \ H ' ,  I I t H  ). 
1" \ampic~ el 11~>1 ni;dl~ mloccupicd ~p,L¢cs nMuclc. 

(,L) ( . :L l~:dk. .  11,)<.1 a r c a ~ . . w  dc '~ . , cd  p l . t t t . l m ,  ih.n dT~" 
| ) lq) \ ldcd JilT I'II,IIIiICIIAI)(t" .111i] ] I I . t )( ' ( l l ( ) l l  (it ill-})L'U.c cc]lllf}- 
illUl|I, ()1 
(bl  [}IC CntIc)MWC ; t i ( )Hild  u 1 ( h \ i d u , d  p,l< k , i ~ c d  <oln}m~Iiol~ 
[IIILqHC'~. ilIllt",. ()l (H}IC] "qHliLII" C({HI[)IllL'II[ CIItb~*tll'¢ '~,. 

(})} ( ) } ) i n  StI ILC|HICb H l ld  Hladcl?~l-( l i . l | l ( ]  SlFL1CI/IIC5 Ic.R.. 
mnl lc l~;  , hou ld  bc c{,n~idc'rcd a, . ( t i i pand~ '~  il l ~twcia] 
~,[I IlL l tll'C'~. 
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8 5 0 -  1 "l FI RI- PR( } 1 I:'( 1 I( }X I,()R H.E( 'l RI(  ( ;I-+\ t-.R \ I I \ ( ,  I'1+ \ \  I ",, 

{+`-) ( ; c h o r a l  o f t i { c  s t ru(- turc> sh{}ul{I  Dc { { }n+ idurc{ l  a'+ a 
bus incs s  oct tll}allc\. 

td}  Wareh { }u~c ,  s h o u l d  hu c {ms i { l c r cd  as <t ~t<,ra~c 
{ }c{uf }a i lc  ) . 

to) {;{}al pi-t'pai':.lt l{)l l b c n l ( t h l ~  (c.~., cnc loscd  tTl ishcl -  
h<>ll~,es) sh{}uM 1)< '̀ {+msid,.:r{.d h igh  tia/;iI{t <>cCl.lp;Ail{ it'~ 

3 - 3  B u i l d i n g  C o n s t r u c t i o n  M a t e r i a l s .  

3-3.1 { ; o n s t r u { t i { } n  lnatcr ial .~ t)cin.~ cons idc l -ed  till- cl<.'{trlc 
7t ' l l ( ' ra l i l l~- plant'+ 'dl(>utd 1>{. ~clcct<`+d t}ast.(t {}It the  t i lC risk 
c\a iuat . i { } r i  a n d  <in { {m~ idc ra t i<n l  {if thc  tblh}win<.t, N F I ' A  
>>iandard.~: 

{a) N FPA +.2}2{}, ,{++tand, rd (m 7)], , ,  "i tTmh/mg C,#~.~:ru<h,,~. 

it)) NFPA 231. Standmd :Xhq]md, (J/ fro" 7),,q~ o~ B~+ddm.~ 
(..u.~t~ m hon a~td Matc:m:,~. 

i{') X FPA 253. Stamlard .UHk:d ,4 7+',:/<n Cr:t~ca/17q,h:;,t 
l+h+.x :~/ Fb,or Covcrmg~ S~'d,9,.~ (",rag :: l'<ad:<mt H,'::l l'.u,'U~ 3 
.~ :~ II #:'t . 

t( l) N FPA 255.  St , ,da~d 3h' :D,J ,./ 7 +~t , /  Su~?a:, lh:~:m~., 
(,hal(sctc~st~+ ~ q~ tTmldiu+~ .U:~h'~m/~. 

(c) NFPA 259+ .St<md:~rd 7,,t M+'th,d /<n P:}leutml H+q: q~ 
14uiklm: Matcrm/.~. 

3 - 3 . 2  C o n M r u t t i { + l l  m a l t . t i a l , ,  u>,c{I in ttae I ) { } i lcv  {~i 
tt l l-bi i lc-gcn¢+l-at{)r bu i ld in .~ .  ()r {>ther I }u i l { t ings  cr i t i ca l  t{~ 
t)<)\~cr ~cn~, ra t ion  st l { }u ld 11icct i hc  { l c f i n i t i {m  {} i  n(}li+`l)i l l- 
bu,~t iblc { i t  l i l n i t c d  +`orM)u,qibl{ . .  c x { c p t  r o o f  co \c rh l~> ,  
\v t i ic i l  s h o u l d  bc as {>ut l in0d i l l  3-.3..Q a n d  c x c c p t  f i }r  l in i i te ( l  
use {) t  t l ' ; ins ]u(e i l I  i0infoi-<`t,{l plast ic  t )ancl~ as ; l l lo \~cd b \  
the  t i r c  risk cvah ia t i { }n .  

3-3.3 R{>{}t {(}\<`'rhl~ >houht  I)c Cla'~+ . \  in a{c{}rdan+`<: w i t h  
NFPA 256. St:xmla~d .Xh'Umd, , /  /+)re 7;'~t~ o~ Root Covcrl#Cj,. 
Metal  r o o f  deck  c+}nstructi{m, wi lc rc  used ,  si]{}uld tic-(2]<is', 
I" o r  " f i re  dassifl<.'d. ++ 

3 - 3 . 4  I n t e r i o r  F i n i s h .  

3-3.4.1 C e l l u l a r  <>I- t{}arnc(I pl, l>tic m , i t c r i a l s  {as d c t i n c d  in 
. - \ t ) t }endi× A {,t N F P A  l~s/. 12/, S:d,'/y (,,d,'~ ~h<}uld n{,t bc 
+`l,~{'d a'~ h l t c r h } r  th iGt i .  

3-3.4.2 l n t c r i { } r  f i n i q l  in t)uildinT>+ +`ritical to  p o w e r  c4en- 
c ra t i { }n  sh{ )uk l  bc (2]as.~ ,4. 

3 -3 .4 .3  In t c r i { } l  [hii. ' ,h in I }u i i { l ing> l l{}l cr i t i ca l  t(, i } { }wcr  
<~t'llelati{}n ";h{,ul{l tic (tillS', .4 {,l (21;is", B. 

3-4  S m o k e  a n d  H e a t  V e n t i n g ,  H e a t i n g ,  V e n t i l a t i n g ,  a n d  
A i r  C o n d i t i o n i n g .  

3 -4 .1  S m o k e  a n d  H e a t  V e n t i n g .  

3-4.1.1 G e n e r a l .  Sm~}kc and  heat  \ t h i s  a rc  not  ~ub~ti- 
ttllC~, t{~r norn ' la l  \{ , I l t i ]at i+~n '~\~tcnls ul~lcss { lcs iguc{ t  h w  
{]ual tl><t~+`', I hi ' \  ~t~+}uld ii<ll [+l< ,̀ u,;c{t it} assist suc'h ~\MClii>+ 
|~}I {<}tllt{.It-t vcnt i la t i<m.  Ill{',, s h o u l d  no t  bc It.It o p c n  
\\ tier+`" t i lc~ {'{lil +~tistain d;_tlila~C t r tn l l  h i g i l  ~\ in{t  t{)l+{liti+}II',. 
-I'll(_+\ , >+h<>uld bt: h l t ' l u (h ' ( I  in ,+ur \c i l l anc { "  pI{)~i+ams I(} 
;t:4MIFC a \a i l a t ) i h t \  m t'mci-~<`,l]{ ~ Silti~itl<}ll+~. 

3 - 4 . 1 . 2  H e a t  V e n t s .  

3 - 4 . 1 . 2 . 1  f t c a t  vt.llt,+ ,~tl<}tll(t b<`, t ) r { } \ i { l c d  t o r  ;+ii{_'a~ i ( tcn t i -  
ti<.ci by  ti~c t ir t :  Flsk uvaIuat i~n l .  Whcr t "  heat  ",cnts ai+t • pl-<l - 
\ M c ( t ~  JR'at ~cii{ 'r<ii{ '{t  t in(lt.. i t i re  { { }n { t i t i { i ns  ~h~}ti ld t){_" 
vcntc{ t  f r {nn it~ p la t { :  o f { } r l ~ i n  {lh+.'ctl\ ~{> thc  {}utd<}<n~+. 

3-4.1.2.2 Hea t  \ t i l t s  hi t i le  II~Jilcl a n d  t u l l i i n c  b u i h l i n ~  
ma\ '  tit ~ p r t B M c d  tht{itl!...{h the  list' (}t :.ltlt{}matic h<`,+it \c i l l ' ,  
()r \',if/d{)\,.> ,it thc  r()ot c,l\ 'c l inc. I l ea l  \ ' cnt i l l~  in ;llC,i$ {>1 
lu~tl c(>mhu.',til)h: h,a{hn,~ can rc{tu+`u {iam:L<.{'c t{) ~u+u<tural 
+̀ ornl}(>ncnts. (.'~,;, .\]-/}.q 204.~I, (M:de /m .Sm+d,'+ <~,ld Hc<:i 
I "+'tUnC. ) 

3 - 4 . 1 . 3  S m o k e  V e n t s .  

3-4.1.3.1 Sint}kc \ c n t i n g  sh{}uld I)c pr{>\i{lcd h}l ,tlca> 
i d c n t i i i c d  I:}\ thc  h r c  r isk u v a l u a t i o n .  \ V h c r c  stm}kc x c n t i n ~  
I', pr{wid{.'(i. Mli{Jkc sittiuht bc \ c n t c d  tl'l>ll/ ii", t)I<icc {}t <+ll- 
~i l i  in a l / la l l i lC l -  th<lt d(w' ,  not  in ter ior {_  • w i t h  t i l t '  {>t)cr<iti<)it 
<d the  l) lal l t+ 

3-4 .1 .3 .2  Scpava t u  ,mmkc  vcn t i l a t i l )n  s \s tcm~, a r c  p t c -  
[C'iTCft; h,n~c'xcr .  +qn<}kt' \cntin<<.t can bc i n t c ~ r a t c d  hit{> n o r -  
in<iI ~ c n l i i a t i i m  s\Mcm.~ tl,,ing- , l u i {m ia t i c  o r  m , i n u a i I \  po+i-  
ti,;,nc(t {t{ll]ltJClG', LtI](l lll{}ttil + spc+`:d c{}ntl-{}l. {S.,c .X]-]'+ t {)0.-t. 
~+t:/,d:+nl /+n I]~ lP+.,tall<+t,nl ,1 +dn (/oP+ddi<mi&<.7, ++ud I,,[d+:h+t< 4 
S~L~h'm~: .X']"I'>.'t ?2. L l'hc+mnm'P+d+'d /bwrt]++' im. Lg,mla' (£+m/#,d 

S-m{}kc + ;cntin<.Z ma', <ll'~{> bc a,.{{>mplisi]cd thrt}u~h tilt' 11".,c 
(,f p{>rtahlc sni{}kc (:jcctor~, 

3-4.1.3.3 (Mnsi(t{.'rati{m s h o u l d  bc ~ i \ c n  t{> ~m{}k(: vcn t i n~  
l{q t h e  h>lh>\vm~ <ncas: c{>ntv{4 ro,)m+ Gtl)lc .,i}rcadm<4 
l'{}+ql/Is), ;tl]{t s \ ' , i t{ 'h~c; . i r  l{l()I]]. 

3-4.1 .3 .4  In t he  area,; with ~asc'{}u,, t i re  cx tu lgu i , , h in~  ,,\,,- 
tom>,, t he  sm<>kc vcn t i l a t ion  s \ q c m  4muI{l  l)c prt>l}ci-l\ 
intcl  l<}ckcd t{+ a s su rc  t lw cttL 'ct ivc <~i}t'rati<ln <}I th<`' g,l~,C<}tI~, 
hrc  c x u n ~ u M m ~  system+ 

3 - 4 . 1 . 3 . 5  5 1 n o k c  run l<wal  s \ ' + t c m  d a m p c r , ~ ,  \ ~ h u l c  
hl,qall~.d, n<wmall\  + a Ic  <q)crablc{>nl\  [r{ml .m +u~.',i h n i n c -  
{li,ltcl~ o u t ' 4 d c  oil o r  immcdi<m+'l\ \++ithin. t he  h r c  a r e a  
-;,cr\'cd ",iIICC it is {tc,;ir('d t{} have  c n t r \  int{}+ a n d  inspc¢tl{>n 
{)I. t he  hrc' arc, i  b',• h r c  h / h t i n /  pc r s{ ,nnc I  i}rt<}r t{} rt.,;t,n +- 
ing nlc+.hani+`al \ c n t i l a t i t m  t{> t h e  t i re  a r e a  Sm<,kc Icn,>vzd 
",",MUlti { t a m p c l s  I n a \  bc  o p e r a b l e  f roul  t h e  {{>nu+<+l r{,t}m it 
I)t+{} ', isi{m', arc  m a d (  t{} I}IC\'CIII t)l CII]~iItI1-C {~tv..'vali{>n. -1 h~,, 
can b{. a{+.t}ulpli,;tR'd u q n g  t h e r m a l  iritcrlo<.k:, <}i a{-hniifi,- 
t l a l i \  C c<}nll'f)iQ 

3-4.1 .3 .6  T h e  tan po\,,ct ~ui)pl\  wi ru l~  an{l {(,ntr{}l, hw 
,m'i<}k< .̀ c×hau ,q  ~.h{,ul(t bc Io (a tcd  e x t e r n a l  t(} tit{. tir,.- ,lrc,t 
,,cr\<`'d b\  th+`" tiin ++r tw m,;t;lllcd nl ac{'{}rd;lnrc v, ith th{ + lit{ + 
risk e'+ aluati<m. 

3 - 4 . 2  N o r m a l  H e a t i n g ,  V e n t i l a t i n g ,  a n d  A i r  C o n d i t i o n i n g  
S y s t e m s .  

3-4.2.1 F{w noi+nial h+`'atm~4. ; u n t i l a t i n ~ .  ;uld all- c{mdi- 
ti<>ntn~ >\ '+q<.'lllS. :~c(' X FIU'. 9I}A. 5;]:md<':rd ]',,+ tD,' h:,/,l/<'m,, 
,,/ ..t+: ( + . . , i d . , . m d  ,+m/ 1++ P+,tdm'.++~ M~:, ' . , , .  ,,l X FP_\ 9{+B. 
.'~'/::,d:ml tm :1:< ]>:~:,d:<z:i,n., ++: llTzr,, . I)., l/c<.':,,~ ,'ud. ffl (.m,- 
di[:t)PP[IU.~ r" <\i~i'%[t'P]/~, a% appr<}l)riat¢.. 

3-4.2.2 . \ n  <.{mcilti+min:.t f~>+ + thc  <`ontr<4 i-<,ml "di<>uld pr<,- 
• ,i{h" a plu,~<,urizud C+ll\il'<}iatllCIH I;+ prcchtd<`" th,_" un.~,~ <,f 

+.lll+>kt' iI/ lh(.' +.'\cIlt +}~ ,l Ill+.' (}utsi([<`' t i l t '  +`-<}lltl-Ol i{)<)il]. 

3-4.2.3 PlaMic ducD,, in<ludin,~ l i q c d  l i rc  rut,u<l,ml tvp<+,,,, 
s l l ou ld  n{>t bc u~cd to! ~cnt i lz t t im4 s ~ t c n l ~ ,  l . i s [cd pl, lq~{ 
hr<." r c t a l d a n t  d u c t ,  v, ith ,llIpr<q}ri<uu lit<: l)r,}tt'{ti{m n~.;t\ 
t)C I l sud  I l l  ;ll+Ca~ w i t i l  t { } l l - i )11 \c  a t l l l { }S t }hUl ' cM 
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3-4,2.4 Fire d,inipcl+s ((i()or~) con lp : l t i h l c  wi th  t h c  r a t i ng  
<>| t i l c  I)<irr i t ' r  shou ld  bc p r ( ) \ i d c d  at l l i c  duc t  t lc t ' ,e t rat ions 
t<l t t ic  t hc  ar'`!a {~,,c Set/,,0#/ 7-1 ~ t l l l i t ,  sk t t ic  duc t  is pr ( ) Icc ted 
th ro t lTh t ) i i t  its ]c l l~ th  bx a t i rc  t)ai+i-icr c( tual  t<) thc r a t i ng  
r c q u i r c d  ()f t i l ' ( '  I )atTiCl( '~,)pct3ctr. i tcd. 

3 - 4 . 2 . 5  S n l o k c  d a m p e r s ,  w t l c r c  i l l s t a l l c d ,  s h o u l d  bc 
in,~talIcd ill ac((irdancc with NI:PA .q()A. Sb~,U:;Id /:~r tD,, 
h;~tnllat;o, ~/.-l;r C<,;dih,~;h;:,, :m<l I )',ti/:;li~;,~ .s;Y~t;',;~. 

3-4.2.6 Thc troth air suppl) intakes to all <irc;.ls sh<nlld bc 
hlcatcd ICll l()tc]x | I ' () I I1 thc cxhatlS, l a i l  <)utlct> and smt)kc 
x'CIlt.'4 ( ) f ( l l h c r  h rc  aFt, as u) n l i i l i n i i zc  thc  possibilit,~ <it ( l i - ; l~- 
in~ p r o d u (  t~ o|  t<>l/lbusti<)tl ; l i l t )  the pl<lnl. 

3-5 Drainage. 

3-5.1 Provis ion~ ~h<mld bc in; ;de in :i l l t i re  ~ll+C;i.~ (it the 
p la i l t  for  rcnl()~al  <)t <ill l iquid~ dircctlx, to s,iJc ,ilC;.i,, (il- toi- 
( o n t a i n i n e n t  i l l  the tJl'c arca w i t h o u t  t i t ) o d i n ,  <>t cqu ipn i c r i t  
aR(I w i i t lOt i l  c i ida i l ,~ tT in~  t ) t l l c r  aic;.is. (SJ+,e .l/)]Jc#ld~x :1 ~!i 
. \ t : l~A 15. .%tcimb~)d / m  ll) /e~ .S/,ra 3 t"l.xc~l ,%'y~t~'#,'~ /e,; l+'~re 
f>ml+'+ ho#~.) l)t+,iin<tgc a n d  pl t'~ ciit i(wi ot  c q u i p n l c n t  tlt)<)(iiiig 
~ilt)t l l( l  bc acconlf) l i~t~cd tlv t lnc <lr l l l(IFc ()|" the [<)llm~hLg: 

I{i) Fh)~)l (hahl~.  

Ib l  I : i ( )or trcntht~>. 

(() ( ) p c n  dt)()l~,~il\$ (if <)tilt.t ~a l l  t ) l )Cl i in~s. 

I(1/ ( ]u rbs  |Tit c tm t< i i n i n~ t ) r  (] i i 'c 'cthl~ ( l r a i nagc  
, L , " 

(c) E( lu ipn i cn t  p e d e s t a l s .  

If) Pii.~+ sumps,  and  sun lp  punlps+ 

3 - 5 . 2  T h e  pr<)vis ions f i n  d r u i n a + c  a i i d  ;inv. <lSS(,ciatcd 
(ll+;4iiia~-c t i ic i l i t lcs >houl( l  tit. 4 /cd  t<> ; i tCOl i l i l i ( ida tc  all o f  
t i l t  fi>lh)wing',. 

(at l+hc spill o f  the lal+~c'sl ~hl<<41u C<)ill;.lli/t'l" <it ;ill', t i,Un- 
t r ia l ) I t  o r  c(>nlbust ib lc l iqu id~ in the al t . l i .  

i t) ]  T h e  l l laNi l l l t l l l t  c xpcc t cd  l l t l l l lbC1 ()t h l c  i l l)st ' l incs 
I:-~(i0 ,~t)lli (31.5 L:scc) n i i l l i i l i u i l i ]  o p c i a l i l i ~  t(l i ;,i i l i i n i l l l un l  
()| l ( i  l l l i i l t i tcs .  

(C) T h e  l l laX i l l lU l l l  ( i t 's ign disch<trKc <if hxcd  h i t  sup- 
prc~,r,i()ii .,,xMcTii~, ( Ipcr<it l i i~  t~)l ,i l l l m i l l i t i l i l  tit l i t  i t l i i l t i tc>+ 

N() IP+'  l)t.~l~li tli>(tt;ill4t' lt ir Ihc luibi l i t "  l iul l(t l l i~ ~hould 
tw b,l~cd till Ihc cxpcclc(l tllllC lit+'( c~;l l ' \  It) I,lkC lht' l l l l 't)ll lt ' 
tilt lhlc and [)iiI it <)I1 rut';tin7 ~t';ll, hut I1()1 It '~ Ih;il i II) 
I l l l l l l l l t '~, 

3-5 .3  " l 'hc ( I ra inagc  ~~ t c i n  t{>r t ( )n t inu ( lu~  lut ' i  ( i t l -h rcd  
I>oilcrs s t lou ld  t ( i l is is t  ot f l l l+b ', u t ld  ~t l l tc l '~ : . i r ra l l~t 'd  I(i t t i l l -  
t inc  ihc  ,ll-C;.i (iJ t )o tcnt ia l  tucl  t)il d i s c h a r / c .  ( ; (n i> idc i , i t i<n i  
+ii~t) ~li<)ul<l t ic g-i'~t'll It) pr+ l \ i ( l i l~  the "qllllC l l lCa',t l lC', tbv 
(<l , i l -Jhcd t)t l i lcrs tl:',ili~ <lil t<n + i ~n i t i on .  \V<l lkm R ,,tlil<i'`t'c in 
l i l t '  \ i c in l l x  i l l  burlici+> ~i lot i l ( l  I:,c ni~idt + impcr~ i t )u>  i<l oi l  
Icaka~c I)x the u>c (it checkered  >tool t l iu tc.  ~i lcct inct, i l  
d r i p  pal ls,  t) l  o l h c r  l i l t ,  till,,. ( . i i i h>  in f>+i>,~;i<,..{)t.~,~+ix,, ~ll~>iiltl 
h a \ c  l 'al l l l ) ' ,  OF Stcp> t i r  bc othcr\~i,(." c(HIMl-tlCtCCl t(i pr t '>cnt  
11() ot /~tat ic  t<+ | i) l i l  t raf f ic.  ( , t l l tC l  ou t le t  pil)V~ and all t i ther  
<lrain:~ ,4tlt)lll(t t+c ir: l l>l)t,( l tti t l rc \ ' ` . l l l  thv  p , i ~ ; i - c  o f  t lanlc~ 
al i ( t  pc r l l l i t  thc tl<m of< i l l .  A t t ca ra l i tC  I)t,t+~ct, il t i ic  b<liicl- 
tr+)nt and  the x~iilk s t r u ( t u r c  i> r c q t u r c d  tt)r t t ic  ( l i t ] ( .Tcnt inl  
n l t ) vcmc i l l  x~hcn t i l t '  i~catcd bo i le r  cl<ln,qatc~ lh i~ cicur-  
a l l tC >pate hi the ~it ' i t l i ix <>t t t ic  I)tll ' l it+l +', ~ii<>uld bc t tust icd 

a n d  ( o u n l c i - f t ; i > h c ( t  +~ith s i l c c t  m e t a l  t)l o t h c r x ~ l s c  
a r r a i l ~ c d  I t ) , l l i<m t l i o t c i l i c l l l  and  t<l rcdii+cct d r i t>p in  ~ <41. 
wh ich  Ill;A} i l n p i n ~ c  <m t i l t '  b+41cr | ; i (c.  

3-5.4 F loo r  (tr ; : ihiagc ti-(itn areas (on t ; . i i n in~  tianli~n:lt i ic ol 
coint i t lSt ib l¢,  l iq l i i ( l~  ,~lioul(t bc l vap t )c ( t  tt~ p r c v t ' l l t  the  
.~pt+ca(I ot t)t lrnil i~7 l iqu id~ ht.v<)i id lhc  |h-c arca. 

3 - 5 . 5  ? ~ h c r c  ~a>ct)tl.':. t i r e  Si l t )pt 'cs>i<l l I  ~x~t t . tn ,  ,ll-C 
in .q , l l lcd.  [ ic)or ( t l : i in> shou ld  bc p r o \ i d c d  w i th  adc ( lua tc  
>cal~ t)r t i l t '  tit'C ~upii l 'c~si(+il S\sIcnl.  shot i l ( I  Ix '  si/(_'d I<l t () l l l -  
pe i l>atc |(it + i l l c  l<)~;s <it t h c  +uppress i (m aTcn l  thr<)u~l l  the 
di-ai i l+. 

3-5.6 l i ra i t la2"c Llc i l i t ic~ ~hou ld  Ix '  p r + w i d c d  tol out<It>tit 
<) i l - i i isuiatc([  t l+~li isttl l lnt, i~,. t ) l  thc ~r l : ) t l l id  ~ l iou ld  I)c ~hqJc(l 
such lha t  oi l  ~pill~ wi l l  t]ox~ a;vax+ h o n l  bt l i ld i l l~.~, Mruc t t l r cs .  
Hl ld a( i iaccnt  tl'HI/:~t<lllllt'l-:~. Unics~ ( l r ; l i i l a~c  t ro t l l  ,>il ,liill~ 
is aCCOli l i l iodi i lC(l  h~ , , lop ing  the ~T{ l i l l ld  ; i l 'Ol l l id  l ra i i s to l -n i -  
L':'S ;IW;I\. t'i'()ilI SII+tI('till'CS <)I adjacent c(]uipnicnl ,  cons;def- 

l 
ation sh<iuld bc g iven it) piovidin.<4 + ct i r t )c( t  HICHS ()I" pits 
a l 'O l l l ld  tl;l lt~i~)l' i l l '` 'I 'S. +l ' i lc p i t  t l r  dra in N\SIClII <)1 t}()[h 
s i l ou ld  tic s i i cd  hi ; i t toi+dal lCC w i th  3-5.2. I t  ;i laXC.l <)i t l t i i -  
JoI+ill l\ ~l+u(icd ,4it) l i t  is prox idcd  i l l  t i l t '  t)+)tt(ini <)t t i l t" 
tt l l - t )c(I  ;il-Cil <tl" pit its a Illt'itllN <'*t I l l i l l i l i l i / i l l~  <~l+<)Illld t i :c , .  
t i l t  t{l l it lwili  7 Stl<lUl+l t)c <iddrcs~c'd: 

t<ll S izhl+ ot the pit shou ld  all,)++ |tit t i l t '  \Oil ; i l l ' ` .  ()t tht '  
$iOllC. 

(hi T h c  ( les ion ~}l<)ui(l u(t(tt'css t i l t '  p<)+sil>lc +lCttlmilhi+ 
t ion  o f  scd in i cn l  <)i- thic+ in thc" St(lilt'+ 

3-5 .7  F o r  facilities, ctm~+isting of n , ) r c  t h a n  ore' ~ c n c r , l t i n ~  
un i t .  it t u I b  o r  t r c n c l l  dt-ain  s h o u l d  bc  proxid(_'d (in so l id  
floor~, x~hci+c t h e  potc l l t i t i l  exists, fi)r ilia <lit spil l ,  s u c h  tha t  
oil r c l t ' a s c d  f r o n l  a n  i n t i d c n t  o n  o n e  u n i t  \ , i l l  no t  cxp()s t .  All 
, idiatcnt  unl t .  

3 - 5 . 8  Fol c n , + i l t m n l < , . n t a l  r e a s o n , , ,  l i q u i d  di,,(llar~,+u ,, 
r e s u l t i n g  fi-oin t)il ,pills o r  opcr;<tti<)n o f  a t h c  s u p p r e s s i o n  
S\Ntcl/I Ill;l% ]l,I\(." t(i tit" t l -Catcd (c .~. ,  till NCp,tl'itti++ll). 

3-6 Emergency Lighting. 

3-6.1 l:.nlcrgun<~ li,4htm~ ~hould bc pr<)\idcd f,u lnC,Ul~ 
<)i'c~t+css tw~ . V H  > I l o t .  Ldc  ,'+'~(/d.~ (,',de). 

3-6.2 Enlcrgcncx h g h t i n q s h o u l d  bt + pv(>\+idcd fl)v(rit ical  
plant +ipt.t ution,, av,+.,u,,. 

3-7  L i g h t n i n g  P r o t e c t i o n .  l A / h t n u l /  p t , t t u t t i ( t n  Nhttuld 
lit" pr<l'..l(It'(l It)l" lit++',,,' '-tltt(lltI'C~. ]l~l',.in~ ,I l t -k  i u d c \  (R+ ~)I 
J(HII" <)1 ~Tt:HtCl ~+;ht'lt c~ahl ; I tCd it/ ;.IttOl'd;lll'`C x,:tll NFI ) . \  
7 S( L /+;~fi/m H~ ~ ]>P ,#,'</,,r' ~" ;,J</+'. 

Chapter 4 General Fire Protection Systems and 
Equipment 

J 4-1 Genera l .  All hru pr()tccdon sx~tcln~+ cquipnlcut,  and 
installati<,n, ,h<)uld hc d,.'du'.ttcd t,> tn't. ptotccnttu purl)t,,c,. 
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4-2 Water Supply. 

4-2.1 T h c ~ a t c r s u p p l ` `  h)~ t h e p e r m a n c n t  fire pr())ecti()n 
installati(m sh()uld be based on  p rov id ing  a 2-hr  suppl? h)r 
I)mh nem.~ (a) and  (b) as Iblh)~s: 

(a/ Ei ther  of l[cIns (i) ,)r (it) beh)w. ~Ahic]lc\el iF, la lger :  

(i) T h e  largest fixed fire suppress ion  svstenl d e m a n d .  

(it) A.n`` tixed fire suppres s ion  sxstem d e m a n d ,  tha t  
c()t, ld reasonablx bc expec ted  to ope ra te  siillultane()tl~.l; 
d u r i n g  a singlc cvcnt  [c.{4.. t u r b i n e  u n d e r  floor p ro tec t ion  
in con junc t ion  with o t h e r  fire pr()tccfion system(..,), m the  
tt lrbille a lea ;  coal COiIVCV()F. pr()tecti<m in cl)njuncLion with 
protccti()n i}n- related coal h a n d l i n g  s t ruc tu res  d u r i n g  a 
COII\C~OI" hi'(-': a({j:lccIl[ [l'ans[()FIlleFs nol adequatclx  scpa- 
ra lcd acc(,rdin R t~) 3- 1.3]. 

(b) - the  hose s t ream d e m a n d  of  not less than  500 ~pm 
(31.5 I. see). 

4-2.2 W h e r e  an a d c q u a t c a n d  reliable x~atcr supplx,  such 
a,  a lake. cooling pond .  river.  (>I- nlunicipal  water  system, is 
una``ailablc, at least two ~eparatc  water suppl ies  shou ld  be 
pr()vidcd tot  tire p ro tec t ion  purp()scs with each supply 
capable  ()t mee t ing  the fire water  t]m~ rcquirentcntF'  de ter -  
mined  b`` .t-2.1. 

4-2.3 Each water supplx shou ld  bc c()nncctcd to tile yard 
main  l>`` separa te  c(mncct i ()ns  a r r a n g e d  and  valve c()n- 
t rol led t,) nl ininfize the possibil i ty (if n luh ip l c  suppl ies  
be ing  impa i red  s i m u h a n e o u s h .  

4-2.4 In S()IIIC l'i``CI'S a n d  t r ibu ta r ic~  tile ex i s t ence  of 
micro()vRanismF' linlits the use t)f ra``~ water  tbr h rc  p ro t e t -  
ti(in without  t rea tn len t .  Cons ide ra t i on  ()f~ater qualit`` Ilia,, 
preven t  h m g - t e r n l  p r o b l e m s  re la t in  R to fire protcct i ( )n  
water  Sul)pl?. 

4-2.5 Fire Pumps. 

4-2.5.1 W h e r e  n l u h i p l e  fire p u m p s  are  r e q u i r e d ,  tile 
p u m p s  should  not be subject  m a com nl on  failure, electri- 
cal ()r mechanic.d,  and  F'h<mld be or  su lhc icnt  capacitx to 
nleet tilt' | i re  ttow re ( lu i re lnen ts  d e t e r m i n e d  [)~ -t-2.1 with 
the largest p u n l p  out  of service. 

4-2.5.2 Fire p u m p s  s h o u l d  bc au tomat i c  s ta r t ing  x~ith 
manu:d  shu tdown.  l+he n lanua l  s h u t d o w n  shou ld  be at [tac 
p t ,mp  control lers  (>Ill,,. (Se:, Nt+'P.-t 20. 3laur,(ard /( ,  the In,to/- 
/alton o~ (','~/rdu,~al Y:rr Pump~.) 

4-2.6 Water Supply Tanks. 

4-2.6.1 If tanks :u-c {>f dual-purpoF'c  use. a s t a n d p i p e  or  
similar a r r a n g e m e n t  shou ld  be p r o \ i d e a  t() d c d k a t c  the  
alll()UllI ( l c t c rn lmcd  b~ -t-2.1 t()r th-c pr<)tcction use (>lit``. 
{.%,' .Vt"I',-t 22..%/<lnd4"tr[/in llMe* 7a*zk,/,,r Pr:-,'al,' Y : ,  l b , , -  
It'( [I t , l l .  ) 

4-2.6.2 Where  tankF 'a re  used .~hex  sh()uld be hllcd tr~)m 
a source capabh:  of r e p l e n i s h i n g  the 2-hr  supplx ti)r the  
[II'C f)I'()[CCtI()II rc( t t l i rcmenl  ill an >-t/l per iod.  T h e  ,S-hr 
{[illlC) I'CqtlilClllClll t()l" rchl l in  R may he c x w n d c d  i| the Ini- 
tial supply cx t ccds  the m i n i l n u m  storaRc rcquircmc,~t  ,in a 
xolumc per  t ime ratio basis. It n.rm.HIv, i~ p r c t c r , e d  to, the 
refilling o p c r a l . m  t~) be a t t . m p l , s h c d  (m an  au tomat ic  
baq~. 

4-3 Valve Supervision. All tirc p ro t ec t , on  water  supply 
a n d  s``F'tem con t ro l  ``alve~ ~hould  be u n d e r  a p e r i o d k  
inspect ion  p r o g r a m  (we ('haptrr 21 a n d  should  bc super-  
vised l)`` one  ot the h)l lmving nle lhods:  

(a) Electrical SUlperxiF'ion wid/ aud ib le  and  visual signals 
in tile illain ( on t l o l  I-O(~111 of  a t lo t l le l  Ct)tlF'lalltl`` a l t e n d c d  
location.  

(bl t_ocking val \es  open.  Kc``s 41(ram bc m a d e  available 
,ml`` to a m h o v i z e d  personne l .  

(c) Seal ing  of vahc~. I b i s  opt ion  F'hould be hd lowed  
()n]`` w h e n  val``cs arc ~xilhhl h :n(cd  cncI()F'urc.,, u n d e r  the  
(ontr() l  ()f th(`' p rope r ly  owner .  

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

4-4.1 Yard Mains and Hydrants. 

4-4.1.1 Yard main.~ and  o u t d o o r  tit(.' hxdranr~  shou ld  b(`' 
installed (in tile plant  site. (N,.c .VI"PA 2-t, .%'tam/ard /.~ 
the hl~tallat,rm ,!f lb~vah, F, , '  .%~ ' , c  ,1lain, a , d  The,  
..tppu r:e,m me~. ) 

4-4.1. 9 Remote ly  located phml - re l a t cd  tacili/ies shou ld  bc 
ievic``~cd on an iI~di`` idual basis t,, d e t e r m i n e  tilt' need  fin- 
l ife prolccl lOn.  [ |  exccssi``elv long c \ t e n s i o n s  ()t u n d c r -  
Xroun(t  h r c  mains  arc necessary [})r h rc  pr , ) tcct ion at thc~c 
It)cations, it max be acceptable  t(, F'upplx this nccd  it-ore an 
available sel"vit £._' nlain in the  m l m c d i a t c  area.  W h e r e  con> 
,non  suppl> p ip ing  is pro``idcd tor selvicc water  and  hlC 
t ) rotcct ion watcF Suppl``.  it shou ld  be sized I<) aCCOllllllodat(.' 
bo th  >erxice water  and  fire pr()te(ti()ll d e m a n d s .  

4-4.1.3 T h e  st, ppl> nlainF' shou ld  bc lo()pcd a r o u n d  the 
main  p()``~ e l -block and  shou ld  be ()t .,,ufficlent size t() supply 
tile flow requ i rement : ,  dctc l  m ined  t)x. 4-2.1 It) all\  p(,mt m 
the  yard loop ( ( )nsktcr ing  the  In(|st d i rec t  pa th  t<, bc m n  <)t 
~crvwc. P~pc s~zcs should  bc dc,~Rncd to cncompaF's an \  
an t i c ipa ted  expans ion  and  tu tu rc  ``~atCl d e m a n d s .  

4-4.1.4 Ind ica to)  c()ntr()l \ahe~ s h o u l d  bc insta l led t~) 
prox idc  a d e q u a t e  sectional control  (it the  hrc  main  loop t(, 
min imize  plant  p ro tec t ion  in~pairmcnts .  

4-4.1.5 Each hvd)an!  should  b c c q m p p e d  with a wpa l ' a tc  
~hut()tf'``al\'c located ,in die h l a m h  ~onncct~on to the >up- 
pIx nlain.  

4-4.1.6 In t e r i o r  fi,c p,-otecfi<)i~ h)ops arc c o n s , d o t e d  ,m 
cxtens~()n ( ) | t i l t '  xard nlau~ and  shou ld  bcp,-()`` ided ~,ith at 
least tx,<) valxcd o)nt~cctionF' It, the yard  main  with apprt)-  
pr ia tc ' , cc t i ( )na l  contr,,] \ a l \ c s< )n  the  interi()i h)(q~. 

4-4.2 Standpipe and Hose Systems. 

4-4.2.1 S t a n d p i p e  and  ho~c sx~[emF' shou ld  bc instal led 
(w, .VFP.-t 14, Y, tamlard [m the htqal/ah..  .f ,";laml/@c ~md 
H,~, .%~lem.~). T h e  q a n d p i p e  and  h o w  ~x~lcm i~ an cxten-  
SIt)I) ()t [hc vard  fil'C l]lain alld } l \d iaI l t  S\McIll. "]hc ho'~c 
~tati, ills ,~hould bc c;q),d)lv ot d c l i \ c r m g  dm hose ,~[veam 
d c m a m l  t(,r tt/c vavi,,u, ha/ : t rd~ m tmihtirH4,. 

4-4.2.2 Fire main  ¢~mnccdon> hw ~umdpipc~ shou ld  hc 
a i - lan~cd  M) that  a hl'c main  b leak  Vila\ b(_" i>()latcd wi thout  
h l [ e r r u p t i n ~  ~ci \ icc  ~ilnuhancou~lx to bo th  hxcd  t)rotc¢ - 
11()i1 ,Ill(-] h(p,c (.onllc(ti(Hl', pl~)t'J([lll~4 l.hc '~all/C h~l/aF(t o1 
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area. Choice of  Chtss 1. II, o r  I l l  svstetns should bc by tire 
risk evaluation (.w'c ,Vt:I'A 14. Slaudard /¢~* I/u h~tallal):m o/ 
.S'tandpqw and ttaw' S>ten,~l. 

14-4.2.3 The  s tandpipe p ip ing should be capable ol pro- 
viding ntini,num volttnte and pressure tot the highesi ho~e 
slations. 

[4-4.2.4 Due to the t)pcn a i ia i lge l l ie i t l  o| ihese plan!s. 
locations of hose stations should take into a t to t i l i i  sate 
egress t{)r persolliicl opera l ing  h()sc line'4. 

I 4-4.3 Hose Nozzles.  Sprat  nozzles h::p, inR >hutt)fl cap<l- 
bilitv ,rod listed fi)r use on electrical equ ipment  should be 
provided on hoses located in areas near energized elt'~tri- 
c,tl equipment .  

[4 -4 .4  Hose  Threads.  Ho,~e thre,ids on h'~dranis and 
s tandpipe svstcms should be ctnnpatible with fire hose used 
l)~ the respondi , ig  tire depar imcnls .  

]4 -5  Portable Fire Ext inguishers .  l 'o r tablc  fire ext in-  
guishers should be provided  (~er NI:t'A 10. Sla~ula~d.to~ l%t- 
table Fro' Extinguidte~> ). 

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

4-6.1 Fire suppression s;stenis and equipnleni  should be 
provided  in all areas of  tlic planl ,ts identified in Chap!ers  
5. 0. and 7 t>r as de te rn l ined  by die fire risk evalualio,). 
Fixed suppression sxstenl,; sht)uld bc designed in {cot)r- 
dance with the fi)lh)wing codes and standards unless specit L 
icallv noted t)thcrwisc: 

N FPA 11. Standard./or Lmr Exp:m.wm~ l"oam and (.ombmed 
Agent Svsb'm~ 

NFPA l lA. Standard lm Mrdtum- arid HtgD-E.xT)a,.wo~, 
For/HI ,~YSI:'tI1S 

N FPA 12. Standard ou CarDo~ 1)taxed," lixti*~¢ntMUt~g .Svqem.~ 

NFPA 12A,  S t a n d a r d  ot~ Halon 13fH k)n l£~ , tmgutd tmg 
S't~lenl.~ 

N FI)A 13, Standard Ibr/De h:,~tr:llat~o*: :)I sprm/,'ler Sv.~tem~ 

NFP..\ 15. Xta,da, l  tor ll'ah'~ 5/ ,a t  k~ved S>t,,m~ tot Fro' 
l"# olech'(m 

N FI)A 16.5'tamlald on tDe l*c~tallalm~: ,/l)¢'h+gc l:oam-11 'at,.* 
sprmkl,,* and l:oan:- ll):le* Sprat 5"v,t,'m~ 

N FPA 17. Sta~dard.l,r D~'~ ('h,'m,ca7 l-.tth~guidlm.<,~ .%~/+'m~ 

N FI'A 23 I, ,Standard I,~ (;,'re'm/ 5;tome,, 

N FPA 231 (L Sta~Ma~d f , ,  Rat t; .S't+, ag',' ,!I .Uate~ raM. 

4-6.2 Selection o|  an exi in~uishl l lg {lgeili o r  ;l conibii i, i- 
l ion of  extinguishing ~,igt_'lliS sh()uld be based Oil: 

(at Type of h;:iz;ird. 

{l/) Eff'ect ( i t  agent disch{irge on equipnient. 

(c) Health hazards. 

4-6.3 Fire Suppression System Safety Considerations. 

4-6.3.1 h is inlpcratixe thai s<iDtx in tile use of :.tilt l i re 
stil)pl'essioii SVSlCill, I)e ,~ixen p i o p c l  (oiisidei;-iil(/ll ,in(-'] Ihd! 
adequ{ite t)l, inll ing llt' done Io ensure S~.ll~.'tv t i t  personnel. 

4-6.3.2 t>oteniial satt'!\, ha/,irds could inchidc inipingc- 
i l lei l l  o f  high velocity discharge on pcrsoniicl, lOSS o t x h i -  
bilit~, heari i l~ i inpairnle i l i ,  reduced oxygen level< thai will 
!lot st ippoit breathing, toxic elt{'cts of l i l t  extinguishin<q 
;l~eill, breakdown products of the ext inguishing {i~eltt ~titd 
clecu-ic conductiviix of water-based a~OiltS. 

4-6.3.3 When working in a r e a s ( e . g . , c o m b u s t i o n  tttrbinc 
coinpartl i ients) where eglcss is d i f thuh,  the th-c extin- 
guishing svstelll should be provided with ~llt isolation 
(inhibit) switch to prevent  discharge of  the sxstem. A trou- 
ble indication should bc provided when the sxstein is in the 
"'inhil)it" mode.  

14-6.3.4 NFP.\  .~tandal,ds h)r the ex t ingu i sh ing  systems 
used should bc cztretulh studied and thc pcrsollllt ' l  sat['tx 
provisions toll()wcd. Evacuation of  a protected m ca is rct-  
o m m e n d e d  before ant  speti;d ext inguishing sxste,n, dis- 
charRes Alarut systems that arc audible above machincrx • ,+ 
batk<<.,qtnntd noise, or  that at e visual or  ollhctorx or ,t ¢-om- 
bi,iation, should bc used where a p p r o p r i a t e .  Personnel  
"0. ' ; l l ' l l l l lg S ig l lS  iII'C i lC(CSSill 'V. 

4-7 Fire Signaling Systems. 

4-7.1 Fit!' detect ion and automatic tixcd tire suppression 
svstenis should be equ ipped  with local audible and visual 
signals with , renunciat ion m the main ~ontrol room or  
ano ther  constanth a t tended location 0+'e NFI>A 72. Sla,- 
daM .l,r the ln~lallalmtz. Mamh,~tamc, aud (%" q/ Prolecl~z,c 
S~gnah~tg ,b~'~/em.~, rind ,VfP...I 72(,, (;uMe./or lhe h~.~lallalmn. 
Mamh,~mm,'. rind ~w" q/ .\'oliflcatmn .4ppham,', / , r  Proteclr<,, 
Sigmdmg .g)~lrm.,). Audible iire alarms should bc distinctive 
fFOll l  o t h e r  plant s x s t e l l l  ~.ll;ll'ilts. 

4-7.2 Fire detect ion and automatic hxcd- thc  suppression 
svstclns should bc equ ipped  with local attdiblc and visual 
s i g l l a l s  w i t ] l  a l l i l t i l l c i , t t i o n  ill t h e  n l a i l l  ( o l i t l o l  i ' o t I I l l  o f  

another  constanlh  a t tended h)cation. Audible th'c a larn> 
shouM bc distinct:!to from other plan! sxstem al,tllll,.;. 

4-7.3 At, tom{t ic  th'c de tec tors  should  bc instal led in 
accord{ri te  with NFPA 72E. Sla~ula~d :m .-talomat~c l":rc 
l)e't+':'h~*'~. 

4-7.4 "I'hc ti,t ' sign,ding sx',tmn, or  plato communic ;m(m 
svsttqn should provide  the tollowing: 

(at Manual tirc alarm devices (t'.g., pull boxes or  page 
part) stations) installed in all occupied buildings. Manual 
fit'{.' alarm devices should be installed f in-remote ~ard haz- 
,u&, as identified I>x tim tnc  risk cv{lluation. 

(b) t>lant-xride ,mdiblc thc  alarm a n d o r  v()icc elm!taunt- 
cation system., fin purpo~c~ of personnel  evacuat ion and 
alert ing of  plani e m e r g e n t )  organi :a i ion.  The  plant publi~ 
,iddrcs> system, if pro\  idcd, >hould be at{liable on a prior- 
itx basis. 

1992 Edition 



8 5 0 - ] ~  l ' l lq-  I ' t '()1 l ' ( . I  I t ) \  l~/ l "  1 1.1-(.I i.tll (,t \ l ' l - t  \ l l \ l ,  I ' 1 . \ \  I <-, 

( t )  "] 'X~tl-\t i l '~ ( ' ( l l l l l l / l l l l i ( ' i l l l O l l ~  t o r  l i l t '  t i t , l i l t  t ' l l ] t ' l ~ t ' l l < \  
~ i  ~ , i l l i / ; l i i t ~ i l  d t l i  i l l ~  t ' l i l t ' r 2 t ' l l t  \ ¢ / l l t ' l , l l i¢ ) l i~ .  

I ( t l  .'%lt';iti~ It> n ( , t i t x  i l l ( '  I ) u l / l i t  t i r t '  < l t ' t l , i r l i i l t ' l i l .  

C h a p t e r  5 I d e n t i f i c a t i o n  o f  a n d  P r o t e c t i o n  

a g a i n s t  H a z a r d s  

5-1 G e n e r a l .  l h c '  i ( l t ' l ] l i h t ~ l l l ( m  ; i t i ( ]  ~ t ' l t ' t l i< / l i  ot hr t '  t l l ,~ - 
I t ' t l i o l i  ~\ ~,lt ' i l I ' , ~ l l tm lc t  I )c I ) ; i w ( l  ( l i t  Eht' l i l t '  r l , ,k  t ' \ , l ] t i ; i l i ,  l i i  
l ' i l i s  t 'h~ i t ) tc l  i d t ' i l i i l i t ' ~  t i re '  ~i l i ( l  t ' x t ) lu~ i< l t l  ] l , l /<ir( l~, it( t t , ~ i l  
h ic ic . ( l  t, l c t l i  it 2 , t ' n t T ; i t i n ~  s l ; i l i o i l ~  ; i t l d  ~l>t't i t i r~  i h t '  rt,~ l / l i~- 
i l l r n c l r d  l l i < l t r ~ i i t m  t r i l t ' l i ; i  U l i l t ' ~  t l i c  t i r e  l i~ l .  < ' \ , lh i , l t i~ l l l  
i i l chr ; i t c '~  <Tt l i c ' t ~  l~t'. 

5-2 Fuel  H a n d l i n g  - -  Gas.  

5-2.1 I ' l l ( '  ~l~,l;G4c' <intt ~ i>st l t i ; i l t ' ( t  l ) i i ) i l / ~  ~ \ q c l ] l .  t,>! ~ , t ,c ' .  
i l l  t h t '  ~i, , t '<>l i~ <it l i ( l u r t l r ( t  q , l t t  "~, ~ l i ~mh l  t t > l l l p i \  \~ i I t i  HI : l++\  
54..\+:I/I:..:! ]"m / (.:i~ C.:I+': N l:l'.\ .'>,S. 5/::.b:./ f,. t/I, .~/,,~- 
:~,C~" ..:l /1,.~:i:k,: ./ l+:~/:(<'#<:/ I>+'::./,..: f.,:~,+,: ;In<l +\\~41 
l>>5 1.1. ( : . :D/<,~ l',,;~','~ l>]/)/..e . 

5-2 .2  E I t ' t t i i t : t l  i ' l l ( t i t ) l i l t ' l i t  i l l  ;t l t '<t  ", ~ i t t i  1 )+~t t ' l l t l . l l l \  i t . I / -  
; i t ' t l<tt i~ ; i t i l l<~ i l i l t+r t '~ ,  ~ l / o u l d  b t '  d t '~ i~ i l t ' c t  ;ll]Cl m q ; t l i t ' ( t  i l l  
¢ ¢, l l l l )h~l i l¢ t' ~ i l  l i  A r t  it lt':~ 5 0 0  ; i l i ( [  :-it) I i , [  N t"1>.\ 71)+ .\':/I:,,.::/ 

5-3 Fuel H a n d l i n g  - -  Oi l .  

5-3.1 I :ucl  oi l  m>l i ig t  +. } )u i l l t ) i l l  ~ t<t( ilittt'~. ,iilCl , i ~ l , t  i , l l t ' t l  t l i t  ~- 

i t l~  sl l~l t l l ( l  (<>l i l t ) l \  ~ l t ] i  N I ' I ' A  3(). ]'7a.:.::D/<' :.al ('..:/.m:D/r 
l.~(/~ud., (..<l('; N I:I>.\ :'> I. Ya~+D:~(l /(,~ II:<' l~.,/<~//d:.. ./ qk/ l",~r~::, c 
];:/m/m/+'d; ; l i ic] :\XSI l~:~l. 1 ( :+,d:' /(,~ 1>.7<'+ ~ /':/.~: 

5-3 .2  l l l i t ' i i l , I I  t , i t l k  h i ' m r ' r >  l i t ' ( ' l i t ' i t  It> l l l , i i n l ; l l t l  ~ i l  l ) u i l i l J -  
i i b l i i t \  ~ l l ( l u i ( l  t / r  t ' t t i l i t ) [ ) t ' t t  \ ~ i i i l  i c l l l t / t ' r , i l u i t '  w t l ~ i i l ~  
( [ r \ l t c ~  t h ; l l  ~ l l ; i r i l l  I l l  ;i ( ¢ l l i , , k i l i l ] \  < l t t r t i d t ' ( t  , t r i l l  t ) t i+ , i  it> 
t l \ ' t ' l  i l t ' ; t t i l l ~  ~>t t i l r  . i l .  

5-3 .3  I t : ( t r a i l ; i [  t , t l l k  h t ' ; l l t ' r +  ~h~>ltlcl I~t. i l i t t ' i l ,+ t  kt 'c l  \~ i t l i  ;I 
tll++~ s ~ i t t l l  t .  ` `hi l l  t i l t  l i l t '  h t ' ; l i t ' i  it t l i l  th~t~ i~ l i l l t ' l l t l t ) l t ' ( I .  

5-3 .4  I ; t i l l .  t l l l i t l ~  (> t )c l< l t i i i l i~  > l l ( , t l l< l  l i t '  l i i + l i i i l ~ l t ' + t  it> l i l t ' -  
\ ( ' I l l  t~\ c r t i l h n ~ ,  

5-3 .5  W h i l t "  <~il l l n l ( ,~ l c l i t l ~  u lJ t+t+ i l i t l t l~  , i r t '  i l l  I ) l < l ~ i t ' ~ .  t h t '  
l i l l l<+; i ( t i i l~  ; l l t ' ; i  , ,h<it l lc l  l i t '  n i , t l l i l t ' ( I  1)\ i ) t T~O l i i l t ' l  I ) i o t l r l l \  
I r< i in t : ( l  I l l  t h c  t l t~ t ' i ; l i i~ / l i  t>t t ) u i l l t l i l i ~  t ' q u i t m l r i l l .  \ , i l \ l i l , 2 .  
, i n ( l  t i r c~ , i t t - t \  

5-3 .6  I>u t i l l  ) i t i + t , i l l ; i l i <m>  . h < i u l t l  ll<+l hu l l > t , i l r ( i  ~x i l l l i l+  
I , l l l k  d ike 's .  

5-3 .7  t : . l r d r l r , i l  r ( l u i l ) i l l r t l t  t t l  Hrt ' , l ' ,  ++lilt t + o i c i l t i , i i l t  l l , i / -  
,i l+l<>ti~ ~i l l l l~>~})ht ' l t '~ ~h</t t l ( t  l i t '  ( lc ' , i !41it ' ( I  , l i l<t i t t~t<i l l t 'ct i l l  
( < , l i i t ) l i . t i i (  r x \ i t h  Nl:l>+\ 2;<). ] ' /m. . , , : / , t+ :./+7 + . , : / / . +miD  1..:-  
:~]:7, ()+:7+'; . \ r l l t l t ' ~  .-)(Ill , l l l ( t  3 l l l  t i t  X l : l ' + \  7 1 ) . . \ ) : : : . m , ' l  ] . i , ' , -  
It I+ :l/ (,':Jr/+: ,ill(l . \N  +h I ( ;'->. +\c,'t:<.:<:/ l'.i, ( I: ,, ::1 .k,:l, :+~ ( , ,<I, . 

5-3 .8  I t ,  l ) r r \ r i i t  h , i / , t i ( l i > t i ~  , i C t l l i i i u i ; t t l t m ~  u l  I I , i l iU l i , i i / I t "  
~,;II)IiI+L \ t ' l l t l l ; i i i u n  to t  I l l¢l l)<)l  l i t l l l l t i i l l ~  t . l< i } l l i t " ,  t<,l [ I ;u l l -  
I I l { lh i t '  I l t tUi<ts ~ h t i t i l d  t> r<> \ id r  +11 I t i l q  l (U tl t i t  r x i l+ iu : - i  
, l l r  I ) t ' i  s(t tt <>t t i t . i t  <t l t ' , i  II)+;+(I l i t '  1It:)+ l l u l  l i t l l  it'``', i l l , i n  
I. '+(I t i t  it f i t ' l  I I i l l l  l t l . l l T l  I11' ' .t 't I 

5-3.9  Fire Protect ion .  

5-3.9 .1  ll:(t<+<>i tut+l t>il l l i i n l l m ~ -  ; l i l t l  u r  h r ,  ilin,~4 t , l ( i l i l i u ~  
~l l t>t l l ( I  l i t  + ]>l t/ l t '¢ l t ' ( t  x~ i th  ; i t i l o n l < i i i t  ~ } / r i l l l ~ l r l~+  \x ; i l t ' i  Sl)l ; ix .  
[<); l l l i-X~<llt ' l  ~ l ) i l i l k l c i > ,  <+i ~l ' , t '¢>t l ' ,  t+)t,l] t h i i l ( t i n ~  ,, \ , , Ir l l l (<4). 
l+or ; l l  ; i t ) t> I i r ; i t i o l l  o h \  t h t ' i l l i t ; l ]  s \ k l t ' l / l ' ,  I l l , l \  t)t ' I I~t '( l  i l l  
Hl 't ' , l  ", Ih , l l  l i t l l  n l , t l l \  (1<~ l i t / I  h ; t \ c '  i c ' i ~ l l i l i t ~ i i  ,,~+ill't t+~,. ' , l i t  h ,i~ 
. , i t ' , l i l t  h i l t " ,  i l l  ho t  t)~>ilt'i q l l  t,itt '~,. 

5-3.9.2 l h r  p l ' t~\ l ' . ; I t l l l  l i t  h m l i l  ' , \ ' , t t ' l l l , ,  t o r  l , l l l l~  i l l ( i l l , i l l ( i l l  
~ht i t i ]+ l  l i t , t t m ~ i c l t ' l t ' < l  I l l  i l l r  l i l t '  li~!., t ' \ , l h i ; t l i ,  l i l  ~ i l l l  t t> l l -  
~ i d t ' r ; t t i ( m  ot  t , \ f )~>~ti i t+ to  o t t i c ' r  i l l l l > o r t ; t l l t  : ~ l r t l t l t i l  t<',+ I>,,><t- 
l i l t  \ ; l h l c .  ; i l l ( t  rc ' su t l l> t \  < '< i im l i i l i t \ .  

5-3 .9 .3  t+ut' l  t , i l  h . i i l l t l i l l ~  , m t l  q~ , l , t ~c '  : l l  t'<l~ ~h<, t l l ( I  I+t" 
i i i  <it i( i t '+l x+ i t h  l i t  <il , l i l t  i l l  t)It'( l i l i l l  i l l  , it t ~li <L l i l t  t ' xx i th  >,t'< - 

5-4 Fuel H a n d l i n g  - -  Coal.  

5-4.1 S t o r a g e .  

5-4.1 .1  (; t~; i l  q < , l ; i ~ r  l l i l t '~ ; i r t  + q i i ) l t ' t  1 I l l  t i r t '+  t , l i t w ( I  t+x 
~l)<l t l l , i l /¢ ' l>i t~ i / t m i n ~  t>l l i l t "  ~t>;tl. I ill+ t t l ; l i>  l l l l i q  >u~t t+i i t i i i l¢ , 
t~> +cl t - I l t , , l t i l l~4 ,11 t + th<++t' ~ i i h  b i r t h  I~\ i i l i<  t ~ l l t l t ' i l l  , i l i ( t  h i ? h  
i l l l l l l l , , i t  i l l o t , , l l l l ' t '  <111(1 ( ) x \ ~ c ' l l  (~) l l l t+ l l l ,  ~ t l r h  il~, I ~>~ - l , l l i k  
¢,~,11~. I h t "  l l i i ~ . i t i~  <if h i , i t  l l x l i t i t  t t+,i l> \~ i i h  hi~+tl l l l < > i q u l t '  
, t r i l l  t i x \ T t ' t l  < <l,il~ i l l (  r t ' , t w ~  ~t+l l-hc+<tt i l l~. 

5-4 .1 .2  l h t ' l t "  , f i t '  I I I t ' , i ' . u r t  +', t i t ; I t  t , l l i  l it" l , i k t ' t l  it+ I t ' ~ w i l  
t i l t "  l i k t ' l i h < l u d  ,+t t t l ; i l  t l i lc ' I l r t '~ .  I'tlt+~c ' l i l t ' t ic, l i f t  TM ; l l ' t  ' ( l t ' t J t ' i l -  
t l t>nt t i l l  l i l t "  I \ t i t '  ; tn+l I , i i i k  i l l  ( o , l l . . \ I l l ( i t / 7  l i l t '  i l l< t i t '  i i l l t ) t~ l  - 
l< l l l l  ,IV('. 

I , i )  ~h t+r l  c l t l r ; i l i<> l i .  , t t l i t t ' +  o l  " i i \ c  :+ q<> l , l~ t  + I+ilt '~ ~h t , t l l ( t  
l i t '  \ ~ t i l k t ' d  I<~ l l r t + t t ' l l l  clt ', l<t t ) t i ( k t ' l +  i>t c~,;i i .  <i l l<> l t ' l l l l , i l  
` ` t i l l l t t ,  t+t . ; t )Ol l l , l l l t '<~l l , ,  I l t ' ; l l l l l ~ .  

<1++ (.<~;il t>ilt,+ ~l l~l l l l< l  l i t l l  I)t+ l u t , i i r ¢ t  , i l l l l \ t "  ><+tlrtt'~, t,t 
I I t ' ; l i .  + t l ( h  <i~ q t ' , l l l l  h i l l ' s .  ¢~1 ",<+lll~.t '~, ~11 ; l i l .  ~ u t h  ,i~ I I l , l l l -  
h,>lr``. 

I l l  (, t>;l l  i l l ; i l l ' i t  i l l  i t l l l<.t>-It 'rt i l  q u t , i ~ t '  ~ l i ( , i l l ( I  I)t '  t+ilt '( l i l l  
i , i x t ' i ~ .  , t t l l > r<> l l i i , l l t ' l \  ~ i ) i t ' ; l ( t+ : i m t  t~+ l l l l / , i ( I t '+ t  t i r i< l i  t~> i l l< '  
, l ( l ¢ l i l i tm  t~t ~ t i i l w ( t t l t ' t l l  ] , i \ c l ` `  i t ,  r t ' t h i c c  , l i t  I I I O \ t ' l l l t ' l l t  , i t l ( l  
l ~  I l i i l i h l i i / c "  \~ , t l t ' l  i n t i l l l . i l i t m  i i i l t~  l h t '  l l l l t  '. 

t ( t l  [ ) iJ l~ .Tr l i t  l \ } l t ' ~  t i t  tt+<l] t i l~l i  , l i t '  I I t ) l  t l l u i l l i t , i l l t  ( l> l l l -  
l l , i l i l l l r  ~i i t>t i l ( t  n++l I l l '  ~ I t~ l r ( [  il~ I r m a + I t ' r i l l  q t q , i ~ t '  I+llt'>. 

t t ' l  . \<tt 's~. t++ tO, l ]  " , l¢ ; i , iTt '  l>i l t  .` q l o u l t l  I+t+ t i l<+\ l<t t ' ( I  h l l  
t i l t  + I I i~>i i l i l l~ (> t i tTd t l< ln ' ,  , l l l ( t  t t) l  l l u l l i n ~  () t i t  h i l l  i)<)t k d .  <)t 
t t ,,ii. 

5-4 .2  B i n s ,  B u n k e r s ,  a n d  S i l o s .  l h r  i t . c~ ,mmt .ml ,~ t t t ,n ,  
<,i till,, ,,t',.titm ,,llt+uld lit' t ~m'r, itl~.'It'<l tt '  It'(Ill<. t' lilt '  }>+<>ti;tl+il 
i t \  +it ``t ' i i t>t i~ l i l t ' .  I.h{+' . \ ' ] ' / J ]  ,k'5+/';, .h lm]/ ,zP:/  7+*s />:{t '+ ' , : : - ,{ I  
] h'¢/ \~ , / l / ] : , . }  

5 q . 2 . 1  :",tt>r;i~.t' - i l u ( ' t t t l t ' ,  , ,ht+uld t~t' t>l ll,,lltc+l+li+li'.lii>It' 
( t'+ll``ll'lit l+llll ,+ll(t (l(",ti-,>llt't~ h+ Illtllilllt/t '  I ill IIt'l ", tll ttt+t ~t't~ 
th,ll t,lU',t' t'o,[I It+ IClll,til/ tr,q+l+t,<l ,mtt })lt",t'lll ,t I)<+It'lltl,I] 
t t l l  ,i)<)llt;lllt'I+ll+s tt)ll11)llqi<ql. 

5- . t .2 .2 l ) I I l m ~  i>l,mllr(l  ,mt<i~t ' , .  t<,.~l l,iIi-, l+tlil!+,t+l,+ ,,, 
".li~,', , ,h t , l l l i l  I+," t ' m l > l l t ' t l  t t ,  I h t '  ( ' \ I t ' i l l  t ~ l , l t l l < , l l .  
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15-4.2.3 •i 'hc pe r i od  (7[ s h u i d o w n  lCq l i i r n l~  cn/plyhl<4' ot 
the bins depends  Oll thc ~pOTltallt'OIIS hcHtin,~ d t ; i ra t I c r i s -  
tits (>[ the coal. t l o w c v c l ,  sponl; l I l t , .ot ls heat ing Call I)t" 
slowed b; nmmii iz ing ,lit- rio\\ Ihrou~il  Ihc bins b; such 
lncans as h l c r t i ng  (It t i l l ing the bins ~\hh high-cxpansi(>n 
|()alll, 

15-4.2 .4  ( ) n c c  :~])Olitallc~nis | l c ; l l i i l ~  dcvch ips  itl thc t i re  
si;i~c i i  t)ccomes very  d i f l h u h  Io cx l i ngu i~h  ihc  fil't' s l lor l  o [  
CinDivhl<r. . ~ thc bin.  bunk t ' r ,  o r  siM. - | 'ht . retorc.  ln l l v is io i l~  
t~li c m p t ) i n ~  lhc  bu l lk ( . r  shou ld  hc p rov ided ,  Tiffs nl;ix 
t;lkc the |Of'Ill of C(IIIVCXOI'S. d l s t h a r g i l l g  I() ;.1 Mat 'khlg I) l l l  
pi le. . l tnol l lCl  l l l c t hod  ~ o t l I d  l i s t  t tangcd ot)t, n in~s t})1 
r t ' i l l o vh lg  t i l t  coal if adcqua l c  p l a l l n i i l g  and  nccc~a rx  
t ' ( t l l i | ) inc l l t  ]KlXC bt'( ' i l  p l o v i d c d .  R t .movh l~  hol  <)1 t l i i r i l h i o  
coal can lcad to a du.si explosion i ra  dUSl cloud dcvclops. 
Thcrct~>rc. lllCans s i tou ld bc pr(,xidcd to pl'cx. Clll ;l (him 
c loud,  such as c o ; c r i n ~  I}lc coal w i lh  ;l b lm lkc l  o l  l l i~h-  
cxpans io i l  ttl~lnl. 

5-4.2.5 (]al-C should bc lakcn witch working In cnchlscd 
ai'¢as l~C~ll coal bins. b l l i i kc ls ,  o1 sims hi con [mcd  ;iit'~i~ 
Sill('(" sp( in[ i t l lcot is  heating- o [  coal can <~CllCl'{llc ~;ISC~ thai  
al'C both toxic ;.llld cxphlsivc. I:ixcd ()r port;iblc (;ll-[)()n 
l l l ()no\idc llICItlitolill o" should tic providcd t() dctccl si)on- 
t;lncotis hcathlg and h;iz,lrd()us tondithnl~. 

5-4.2.6 l)usttigilt barl-icr~ should bc provided bci~\ccn 
ihc boilcl- |IOtlSC ;t l ld {hi, [11-c.t$ o[ {hc to; l l  h;ln(llin 7 qXSlCll/ 
ab(I;C the bin.  bunke r .  (n  sih>. 

5-4.3 Dust  Suppress ion  and Control .  

5-4.3.1 Coal  dust g e n e r a t e d  duc  to coal ha l l d ] i n~  const i-  
iu ics a hrc and cxp losh ln  hazard 0Ull s i lou ld  bc c o n u o l l c d  
h% () l it '  (It" ll lOi'C Ot tilt-" tbllowing nlcth,lds: 

{a) Dust  c( l l lcct ion SVSICIll 

tb) Dusi suppression svstc,u 

Co) Opcn-ah" t ons l r uc t i on .  

5-4.3.2 Where dtl.~[ co l lcc l ion (n" Slll)pl-t'ssi(ll l ~\SICIllS ;ll't' 
ins ia l ]cd Io p rcvc l l l  haz; i l 'dot is dl is l  tOi lCCll tr ; i t ion, app ro -  
pr ia te  electr ical  and nlcch; lnic; l l  i n tc r lo (ks  sl~(nlhl t)c pro-  
xidcd to prcvcn I  the (ipt'F;l i iOll (>J coal l landi i i l ,~ sxMt'lllS 
p r i o r  to lhc  s tar l i l l~  and ~il~t; ihlt 'd opc r ; l l i on  o f  lilt_, dliSl 
c-lint rol cqu ipn l cn t .  

X ( ) ] E :  ([Ollfii-ii(-lill~ t, li(iO~tll-t, hood~ ,ll ll,ill~tt,l poini~ 
t~.lll ni i l l l l l l l /C Ihc .l l l lt l l l l lt ill dlt~i >c]c,i~¢'d Io Xll l- i l l i l l ldi l l~ 
;ilt,~l~. ~,lii(ll ill,l\ i t ' (hi l t '  tht" nccd tot du~i ctliIt,lii~>n. 

5-4.3.3 Dust sulJprcssh)n ~.;sit'lllS l i~ti; l I l ;  tOllSlSl o [  sprat  
SVSlCills l ishl~ wa ic r  a n d o r  Mlr t ; ic tant~ to r c (h i t c  t i l t '  du~l 
<~cncration ()t coal I l and l in~  opcr ; i l ions .  T t l c  ~tJl~ix~ ; i lc  
normally applied ;il o r  tic;u- lilt>St local io l is  ;~ht ' ic  thc t~. i l  
is t ranstc ' r rcd t r om  i i i l l '  (l)11%t';()l Io ;inOl]lCr. 

5-4.3.4 For (him tol lccl ion ~x~lcin~ prmidcd h>r l i ;U l l l ih lg  
combustit)h_, dusts. ~,CC XFPA 91..%'l:lsl:l:7~t[ I m l L d m . q  .%.~- 
tern., /m .-t;r (.'m;veyJtl A, ol .%lah ~ :(it,. () thCl I"C('tHIIIIIt'll(l;tlitlliS 
| i n  rcducin<~ tilt" fn 'ot)ahi l i i ;  ot cxphml<)n and f irc t]-oln to; t l  
dtist ;ll-C: 

(,t) Fans tor  du~i co l icc i ln~ shou ld  lit' insta l led d o w n -  
slrc; i l l l  o| ihc  colic'ciltrs ~o thai  l i l t ' ;  hand le  on l \  t ic 'an air. 

Ih) For  dusl  collectors xcnicd to the ou ls idc  scc X I : t ' . \  
liS. (.u.D"/*,; I'..im,,.: (,/ Dd l .~ ; . t : ,m, .  Exphisi~m ~tilJl:it's~i(~ii 
svsicnls n iav bc pr<)vidcd for (him (o l lC t l i on  ~\itCll l : . Ih; l l  
¢ ; i l l l io i  })c siltc-Ix ~,cntcd h> tilt' mi is idc .  (.% . \ ' t" l ' .q (>% ,St:;.- 
:l::#71 . .  l : 'x ld.~: , . :  [Jrci '¢ l l l lo l l  ~h '# l l~  ) 

It') |)liSt co lh . t IMn  htq)pcl-~ sh<>uhl hc Cl l l l l l iCd p r i o l  l t l  
s]lutlhi!7 (tol~i l  d i is i  rClllO\';ll ~xSlt'l/l~ Io rcdtlt 'C t l /c likcli- 
hood  ~ l  co l l cc io r  hrc~ or ig- in; i l in 7 t l o i l l  ~t)ont; incous hcai -  
i i lg  111 li lt" dunl hopl)~.'l'. 

~el) H i~h level dt,' lct,ihn/ wi t t i  ; l l l l l t l l l ( i ; l l lW ; i ] ; l l l l l  s l lou ld  
bc tn'()vidcd ti)r tilt' dust }l(>ppcrs. 

5-4.3.5 Clc , in in~  i l lCt l lod~ ~uch ;t~ v i~o i ,n i~  sx~t.t'l)in ~ ~t 
dusl  t) i  bh lw in~  dm~ n w i lh  ~It'anl or  t o n l p r c ~ c d  a i r  >houht  
licit [)c l i~cd since l l lc~c lncthod~ (;11l i ) l o (h l t c  ,ill cxpht.q~c 
;iilitO.~[)h¢,l-t,. PlC{L'l-i-t'd t lCa l l i l l~  in t ' lh l lds ~ai>tild tlSC <lt)l)l-tl- 
tnJl i l t '  por l ; ib ]c  o r  t ixcd pit)c xClctitlll i ClC;iliClS tit ;i Ivpc 
a t ) p r o \ i ' d  t}n" dusl  ha / ; i r d tn i s  Io ta t io i l~  o r  1o~ \¢, ]oc i i ;  
wa lc r  .~pi;l} no/ / l t .~ . l l ld Ill)~t,. 

5-4.4 Coal Convevors .  

5-4 .4 .1  Coa l  t t m \ t ' x o r  I)cl i~ s h o u l d  hc ot l l l ; l l t ' l i ; i l  
dcs i~ncd Io I'csisl i gn i l i on .  { .S ,  Mh ic  q;ltt' ix ;111(t t t c ; lh t i  
. \ dn lh l i s t ra l i (m  and (;aihidi<ul Bureau  ,it Xihic~ Sla i /dar( l~ 
f in  thc  lC l ; l l d ; i l l l  t i / l iXC;Ol  bch llKllCl ials shou ld  tic liSCd ;l~ 
a guidc,  l - lowcxcr .  " l h c  lCl~i id; i l l l ' "  hch i l i t l l t ' l  i;il~ ~ ill I ) l i l i l  
and l l l c l c [ o r c  Illii;" r cqu i rc  additi~>n;il t hc  p ro l cc t i on .  

5-4.4.2 [ ; l~t l  ( 'O l i \ t ' ;o r  Sv,i i t ' l l l  , i l o u h l  hc ;Wl"; l l igCd Io  
uUtOlnal icai l \  ~llt l l  ot} dr ix 'h /g  iJ(mt 'r  in thc cvcn l  id Itch 
sh~x~tlo~n o f  ~l-C;ilt'r l l l ;u i  20 pc l tC l l l  o i  n i i~ ; l l ig innt 'n l  ()t 
hch~. I l l  a d d h h m ,  a t~ ln lp lc lc  bch i i l l c r l o t k  ~ t i l l i down  ~XS- 
It ' i l l  ~ l lou id tic p r o x i d c d  so thai .  ii sill;, t 'Oll\t ' ;(>l >tops. f l i t  
poxxt'r Io all COllVt'vof sxsl[t'lllS tccd ing  Il l ; i t  bch ~<nl ld lit' 
shHl dow l i  ; l t l lOl l l ; i l i t ; i l ix ' .  

5-4.4.3 Hxdraul ic  sv~Icnl~ d lou ld  use onlx li~lt'd ii lC 
r t ' l a rd ; i l l l  i w d r a u l i c  t iuid~. \V]~crc lUl l is lcd t lxdl : lu l i~ t lu id~ 

tlc uscd. to1~.sidclation s l iou ld bc ~ i ;c i {  I<> ]) iolc< th in it/Its{ 
I/x a filC ~upl~rcsqon SVSlt'III. 

5-4.4.4 F~,tcign nlatcr i , l l~ t)osc ,i th rca l  tt, crushc'i~, pu l -  
; t ' r i / c rs .  and t[ 'cdcr~ t)x h l l c l  i u p i h l ~  t i l t '  fl<>~ t l fco; i ]  o r  hx 
t i t t l~ i l l~ sp;il"ks capat/Ic t i t  iglliti11~ <oal dtlsi sill' l l l i x lu r t ,  s. 
.~lctho(ls o [  r c l l i o ; i l i g  l r a i l i p  11ic.i.i]~ and o t h e r  t~l-c'i~ll 
nlalt,  rial~ i l l t l u d c  m. l~ i l t . l l (  st . t l i i l ; l tOlS,  t /nc l i i l la t i t -sct) ; l i -a-  
lOlS. , ind sciCt.ll~. Nlcan~ t~n- lClliOx i i l~ ~UCil t {nt ' i~n li l; l lC- 
rhil ~hol l ld  hc tn-ovidcd ;1< Ual-l; in t i l t '  <o.il h i i nd i i n~  ] no -  
<t'~, ;is p(i~qlilc. 

5-4.5 Coal Convey ing  and H a n d l i n g  Structures.  

5-4.5.1 (:o<il c~nlxc; i l l~  and  handl in,~ ~tructurcs and stlp- 
port l ,  q t o u l d  tic td I / l l l i t t ) lnt) l l :q i t l l t '  to i /S l l l lCt io l l .  

5-4.5.2 Thc <lccunlulation ot coal dust ill cncloscd I>uiM- 
in~> t;lll ]IC Fc(hl(c(i hx dc~ig-nin~ ~,[lll('[lll-~II IIICIIIbCI "s, ",ll(h 
ill<it l l lc i ,  shape t,, Ulclh(/d oI in~talhMo,i ,ninimi.,cs Ihc 
~lULltc area on ~lli~ h (lus~ can sculc. (;~nlsidcramni >}lc~uld 
hc ~,ixctl to in>ialiin~ ,qrltt'lUlal lllcnlbcr+ t'XtCii¢+l ttl the  
cnchlsulc.  :\c~c~, ,;hould bc pro;i¢lcd to fiicilit;itc clc;min~, 
~>t ,ill ;uc+l~,. 
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5-4.5 .3  l ' (w cxt}h)~i()n ~,{ ' I l l i l l~ t } } l  cn {h )~cd  M l l i { I U l C  ~, .;cc 
Xt:I)A 68, (;mdr i<J~ l)'m'm~ (4 I)r/la~m//(m~. 

5-4 .5 .4  l ) r() \ l~i() i ]  q / ( ) u l d  I)c m, tdc  t}~i ( l c c i l c r g i / h l ,  7 I)()th 
l iRhi in ,~ ~ill{t c I c t I r i { a l  t ) ( )wcr  { i r cu i I ~  w i lh ( } t i l  i { ' { l u i r l n g  
I }c r .~ ( } i l i i c l  t() c' l l tci  (h i~ l -p ro (h i t i i l ~4  sc{ t i ( ) l l •  ( ) t  i h c  | ) l , i i l l  
{ h i r i l l ~  t ' l i l t T ~ c i l {  itm. 

5-4 .5 .5  Arc; is  ()| t he  {{),ll h< ind l i n~  sys tem r c { t u M n ~  hc; l i  
~h<ml(l  l i •c  ap t ) i { ) \ c 'd  hc'at{ ' r•  su i t , l l } lc  t~)r li~l/,il-{l{)tl`` ~irt'~l~. 
l ' } l t '  ht 'Hl i l l ,~ c { ] t l l p l l iC l l l  sh<)tll(t }}c kcp t  h c c  {}t {triM`` ; l l l ( l  

• t i ( )u l ( l  I}c { l c~ i~ncd i{) l i i l ] i i  su r t ; i t c  t c i l l l } c r , i i u r c  h) 391)-F 
{ 165"'(;). 

5-4 .5 .6  EIc{11i{a l  c { t u i t ) n i cn t  B i t h i n  {'{,,ll h a n d l i n ~  ~ll-c~l• 
~h{)ul{t  t)c i l f } p i { ) vcd  t i ) r  li~c in ] lazar ( l {q is  I{) tal i (}n~ C ] a ~  11. 
l } iv i~ i { )n I {)r l ) i~ is i { )n 2. { , i - ( }up F. E l c { I r i { , l l  Cq l l i p i ] i c i l l  
~llt}jt'c1 Ii, { l tCi l l l l t l l ; l l iOl l~;  o f  I1]c[h:Ailc ~-:.1`  ̀Ol- { , l l t ) () I /  I I l ( ) i lox-  
idc  sh,)u l { l  ; l i fo  t)c l i`` icd , in{ l  i l l : , t ; l I lc{ t ,  a', al}t}r()t)rl~ltc', \}}l- 
i laC in  h~i /~ l id{} t i ` `  I ( ) c a t i ( m ~  { ; Ic l .~  I, I ) i \ i~ i { )n  2.  ( ; \ { ) u p  l ) .  
(,Trr .t#t~D'~ ~f)() al ld  50]  o i .\'f'l>..{ 71L .\ats,.~,d I!/,'<m<<d 
C<,J~. <rod .~<lm~ 127 +~/ t.V.";/ (.2, .\'armada/ l';/~<tr~<a/ 5,<L~r 0" 
(.,*d~.) 

X ( } T I - .  I. l l{l{' l  ~()II]t" t i l l i l~U,I I  ( ( ) l l ( l l l l ( ) t l~  (--, l l  {h i l l  i~i,i~ 
I Ict '( I  I{) I}t' Ir{'<ll{_'(] ;l~ ( l<l~ 11. ( , i ( ) l l p  ['. ~)I { , .  ~ltit" 11) II~ 
1 t 'M~ll \  I I \  

5-4 .5 .7  S ta l i {  c l cc t r l c i t \  h;iz<lr(ts ~h{)ul{t  bc ln ln in~ i / c { l  b\  
i hc  pc r l l i ; l l lC i / l  h{mdi l~  7 i l i l d  ,~ lOt l I l { t l i l~  {}t a]] c { ] t l i p I l l c l l l .  
i n { h l { l i n ~  duc t  ~ { ) l k .  {(} l lXC\l) l -  c t r i \ c  t )ch•.  ] }u l l c \ • .  i { l l c l • .  
i , i k c - u p  rccls,  i l i o i ( ) r  drivc~, ( l t l~l  t { ) l l t ' c l i { ) i l  c { tu i f )n i cn t ,  ; in{t  
\~ ic l i t i i l l  t I t '~ i I l i l i~  c { t t i i p i l l c i i i .  (.kt,e ,VFP,,t 7 . ,  / b+0mmr~J rJ  
lb act#< c <m .~'tatl< ['7/~'~ h #~ d~'. ) 

5 - 4 . 6  F i r e  P r o t e c t i o n .  

5 -4 .6 .1  At i l ( ) l l l ~ l l i {  . ~ p r i n k l c r  {)1 ~,',;ilcr <,pl; i \  ~\• lc l ' l / ``  
• l l { ) l l l ( t  hc t)r~>~i{tc{l t { ) i  ~.()~il h a n { t l i n ~  Sl i- l i t l t l i -C• lh ; l l  ~irc 
c r i t lGd  l() f}(B~cr ~ 'nc i ' ; i i i ( ) l l  m i d  .~ut}ic~i tf) ~ i t t ' l l l I l t i l ; i [ i { ) i l •  
<)t {(l~il ()r {();it { h i l l . . S p r i n k l e r  :~vsIclll:~ •h()u l { t  bc ctc~igncd 
to\ ii i n i n i i n u n l  o |  11.2!5 g | ) ln  j } c r  ~{i h ({}. 17 l. scc-i ' i l  i { lcn-  
~llX { ) \ c i -  :i 2.-~{i() s{ t it (~, ' -~ i l l - I  ~ilC~i. 1t ~.~alt, r ``t}r<l) , ; \ • i t? i l l •  
~ilC i i•t,{t I~ )pr ( ) l c t  I Mru {  i / i r{ '~. ~h{' S{llllC ( tcnsi l ic~ sh<)uld t)c 
u~c{l. 

5 - 4 . 6 . 2  , \C i t { ) i l i ; l l i {  w ; i l C l  • p l ~ i v  ( ) l  : - ; p l i l i k l c r  ~ \ s i c i l i •  
Ml()u ld  t)c pl{)vi{ lc{ i  fo r  cncl{)sc{t  {(); l l  {Ol l \ {~xors lh , i i  <il-C 
(T i l icaI  i(} { o i l l l l l t i ( ) u •  p { ) ~ c r  ~c i ic i~ l l i { ) i l .  Spr lnk lc r .s  ~h{)uld 
)c ( tc • ignc{ t  f )r a l l i l i l i l i i t l i l l  ()t ().2:'} g p n l  t i :  I . 17 L ';{ '{-i l l- ') 

elcnsi lx ( ) \ o r  2.{i( l( i  ~{t ti 1186 I1]-') ()t cncl()~c(l ~ilC~i () i  t]R' 
11i(),4I iCll i{}R" l ( ) l i  l i nc . i r  i t f.'~(} FI1) ()[  to I '~ \c \ { ) r  Mrt ic tu l 'c '  t ip  
I{) 2.()t)f} M t Jl 11St) 1112). F{}I ~,~tt{Cl Spl21t {Ic•i;~n cr i tc i - ia ~cc 
N'FPA 1.'). 5,t<x*~da*J / . *  ll<m'~ .kpm> b)x ,d  .<';~'q,'m~ tm /'),',' 

5 -4 .6 .2 .1  11 ~l • t } r i l i k l c l  • \ s t e i n  i •  l i • c { t  i~) t } I , ) I c { ' t  I l i c  t (} : i I  
C{) l l \ t ' \ ( ) r .  p . l r t icu i< i r  C;llC iHtl$[ [)t" c x c r c i w d  in }{JGlt i l ]~ 
{h) • { 'd  • p r l n k i c r  hc; l{ ls ~() tha i  thcx  ~ i l l  i}c In thc  pa th  ot t i l t '  
he<it p r { ) d u { c d  by 1he f iR'  ~li~(t .,t i l l  bc in il t}()si l i (m IO t ) r ( ,  - 
\ i d c  g~}()ct { ( ) \ { ' i -~ i~t .  ot alI t}ch ~ti l- t iwcs <lloni~, tl~c t o i i ~ . c \ ( ) r .  

5-4.6.2.2 (2()I1\{'\{)1• t]~:iI m{" b{'h)w ,~r;t(lc ()) cIl{l{)',c{l a rc  
c \ l l c n i c I \  h;l/;tr{h)u• lo mmntc l l i t ncu  or  h rc  h g h t i n g  pc r -  
s()ll l lCI 111 l i l t  CVCll[ () [  ,1 [ l r c . . - \ t l l { } l l I { l l iC  %~{llt'l- ~I)l'{l} {)I" 
• t } r i n k l c r  •X'MClII'4 sh{ iu l { t  t}c f})-()\ i( l t ' { l  t{)l" Ihcsc c {mxcv {ws  
t ' \ t ' l l  )h { } i igh  It~{.~ I l l ; ix i l() i  t}C { r i l l c . i l  I{) l } l , in l  ( ) ] }c i - ; i i l (m~ .  

5-4 .6 .2 .3  . ' \c iu; i l lOi ]  {)t w , i l c r  spi-a} o l  ~ l } r i n k l c r  s~.~tcilis 
shou l { l  ~} lui  { h iwn  lhc  { { l l ] \ C \ ( } l  bch i m { ) h c d  a n d  ~l'll t ( ) l l -  
\ c~ ( , r  1}cli~ i cc { l i n~  thc  inx ( ) l xcd  bch.  

5-4.6 .2 .4  DUSt { ( } l t { ' t 1 { ) l ~  ~t11(I |;ilia, ~ t l { ) t l l ( l  , iU l { } i l i : i l iG lHv 
~.}IUt clown ;lIoll<~ with {)lhcr rc]:llc{l c(]llil}iIR'ili up(ill  (Iclcc- 
i i<m ( ) f  f i r{ ' .  

5-4 .6 .2 .5  Dr , i l l  t } ; l i i l c r •  i n s t a l l ed  ; i l  t he  e n d  : l i l { l  m i ( l -  
tJ()ii]l~ (}t  cl]{l+}sc{t t o i l \ c \ { ) l B  ``h<)ul{t I}c { {mM{ Ic r c { I  I l l  \he  
t i re  r isk cx ; lh ia t i { ) i l ,  l ) r , i f t  l )a r r i c r~  wi l l  r c { h i { c  l hc  IC:~t}{)i]~c 
l l i ] l c  o [  in~t<lllc(t , iul{) i l lClt i t  s t } r i n k l c r  {) i  ( tc icct i ( )n  • \MCl l lS 
<11111 I l l i n i l l l i z c  i hc  { h i l l l i i C \  clt~.'ct~ in [hc CXCIti ( ) t  t i re .  

5 -4 .6 .3  S t : i ckc r - r c { l< i i n l c r  ; lnd  I } ; l r~c sh ip  un l ( } ; l ( t c r  {o r i -  
\c,x(}i `̀  p i c • c i i l  u n i { i u c  f i re  p r ( ) t cc t i on  { . ( ) i i t tT i lM Pr{ ) icc l i { )n  
{)t l i l t  c { t t l i p i l l cn t  ; i i / { l  sa[c t \  { ) f thc pCiS(} i l i lc l  i• nl~i{It" lli{)l-t" 
{ l i f f i { uh  chic h i  the i l i { } \ cn l cn l - i n -p lacc "  ca t )ab i l i t ies  o f  i hc  
c { i l l i p i l l c i l t  ; l i l { l  it., m(>bil i1\ ~/il{t i l l { ) \ c i l l c l / l  , l l , ) l lg  ~t t i tcd  
r;ii l ~;SlCli i .  I>r(wi``ion .)t hx(h, i i l ts - in the ; l l C a "  re: ix i i{) l  }?t' 
su thc i cn i  pr{ i tc{- t i { }n p r i n l i u i l x  d u c t { )  t im t, Xt lCl l lC { l e l a \  in 
l csp{ } i i • c  in l hc  c \ c i ] t  ()t t h c  ClllCI-~-Cll{}' ~lnd lh t '  { l i l h ( i i h v  
i l i  i c ; lchhu4 al l  ;il-t.;:is i n \ { } l \ c d  in ;i [ h e  ;~iIt i  han< l -hc l { l  tl{}~.' 
c{ttiipiilcI/t. 

5-4 .6 .4  ( : (m~ i { t c r ; l i i {m  sh( ,u l { l  bc given  t¢> the i n s t a l h i l i { m  
{)i <ill ; lu l { } l l l , l l i {  ,,%~11~'1 ~t)ra\  {}r ~ p r i n k l c r  ~;\Mt'iI/ o \ t ' i  l i l t"  
t { ) i i \ t 'X ( ) l  t)cl[ : i l i f t  ~ l i i kc l -  p l ; t tc  , i lCi is ;~ithin l h c  q i iCk{T-  
r c t l ; i i n l c r  ! lVAlt ' l  • u p p l v  c{)u ld I}{' f r o m  a 3()(}1} t{) .-}f)0() ,~<ll 
{ I  1 .355  i{) i<'4.~.}9.'~ l . i  c< lpac i t \  i } r c s s u r c  l i l l lR  h ) ca t c ( l  
( )n- t )onr( l .  , \  t i rc  { l c t } ; l r t n l cn i  | } u i l l p c i  c()nr~ccl i {m sh()u l ( l  }}c" 
t}r()\  idc{ t  ~{) { { } l l l lC{ i i (m  { . i l l  [}t+ n i a d c  i{) the  t i rc  t iv (h 'an i ` `  in 
Ihc  ~lI'Cli {h i i ' i i l ~  {h i ;~n (}r r e p a i r  pcr i { ) { ts  t<) f } r { )v i { lc  <i l ] / { ) rc 
; ldcqU;l tC w , i i c r  s u p p l \ .  {2 ( ) l ] • i { tc ra l i (m ~h imI ( l  t}c ,~ix'cn to  
t)r{)tc{ t in~  cnc]{)•c(t  c l cc t r iG l l  c o n t r o l  cab inc i s  t}\ a t } r ccn~ i  - 
l lccrt ' ( l  l ixc(t ~it l t() i l lcl t i{  ~ci_st' i)us-l}pc ~t i lJ]}rcs•i() i /  • \ s i t ' i l l  
u { t l xa tc { [  t}t ;i f ixcd I c i l l p { ' r a t t i i ' c  {lc' lc'cti{)i l  k \s l c i i i .  

I 5-4.6.5 B;i~-t\'[}c t{)al { tuq  collc{i{)r~ {H;II ,llC h>c'alc(t 
i ns ide  hu i l ( t ingB {)r s t r u c t u r e s  sh( }u ld  bc pr(>tcticd wi th  
~i i l l ( ) l l l~ i l i {  " ; p i i l l k l c r  {)1- w ;Hc l  ~[_}i-li; ~ \ q t ' m s  in~i{ tc {)t i l ]c  

]5 -4 .6 .5 .1  b p l m k l c v ~ h w b < i ~ - 1 y p c d u s t ( o l l c { t { > , • , h , > u l d b c  
d c • i g n c d  hw ,wdinarx  h a z a r d  ~,vstcm,,. S p r i n k l e r  a n d  ~x;Itcr 
~prav ,;x si{.'m, s h o u l d  bc  d c s i g m ' d  fLr a dcn~,itx o f  0 .20 ~pln  
(0.(113 L ',c{ ) , ' o r  thc  projcclcd plan arca t)t file dust  {o]lc{ lor. 

I 5-4.6.5.2 I ' ro tcc t ion  lnslctc du,;t co l lec tors  q?,}ulcl i n c l u d c  
the  {to;in ail p l cnun ]  a n d  the  bag  sc{ti{}n. It t he  h()ppcr i• 
~hic ldcd h 'onl  ~ a l c r  di. , ,char~c. • p v i n k l c r •  als,, sh/)td{t hc  
t ) rox idcd  in the  h{)pi}cr ``cot\on. 

[ 5-4 .6 .5 .3  C ons i dc r a l i {m .',h{}uld bc ~ i \ c n  t{, pr{wI{lc mit{)- 
mai ic  ~pr ink lc r  ~vsi{'m• to t  b a g - B p c  dus t  {, Ilc{t( i~ h,c; l tcd 
{ )tlI(-I( )~ )l-`` th~ll: 

{,t} .\l-C iIl C(}llIll/H()l.13 ,)pcrati{)ii. 

(})l Pr(){¢~,`` l;ir,~c ~:ll]]()lll]I~> f)t c()~tl (tu,;t. 

{{.) tt,~x{., l im i i cd  a{_cc,,~, [~,l m a n u a l  I,rc ti~,htin:~,..-\n 
cx:m]t)Ic {)t I imiicd :l{{cq• xx()uld t)c c{}llc{t,,r• th:ll tl:txc {at- 
w:.llks [{)r ;.ic('(.'s~,. 

5-5 S t e a m  G e n e r a t o r .  I:()l b ( M c r - t u r n , i c c ` `  •co  N F P . \  
$51 1 .Stm~da~d /<. ?,'~W~dr B i i r m ' r  Br,~i~,~ Op,,~amm. and  N F'PA 
S3C. . '~ la*~da*J  M~ tim fb~.-<',**tm>~ . /  lur, ,~a~c l" . . \ /do,m~, 
h~,/,I.~m~l, m Al~d/@t, Bt t r~r*  B, , i l r r - f )~r*m~, ' , .  
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5-5.1 Fire Protect ion.  

5-5.!.1 Boi ler - thrnaccs wi th muh ip le  o i l - t i red burners or  
using oil f i)r ign i t ion  ~h()uld bc pre lec ted wi th at l tOl l lal i (  
spr ink ler ,  water  spray, t()ani, or  t(>ani-waler ~pr inkh ' r  sv.~- 
\ t i l ls  tower ing  the |)t ir l~cr | ro i i l  oi l i~azard. 

15-5.1.2 Boiler  f ron t  tire pr( ) tect ion ~vstcms should  l)e 
designed to cover the tut'l oi l burners and igni tors,  adia- 
cent  fuel oil p ip ing  and  c:.lb]c, a 20 ti (6. I Ill) ([ istan(e h'()lll 
lhe bu rne r  and ign i to r  inc lud ing  st ructuraI  i I /cnlbelS a l ld  
~aikwavs at these levels. Additional cov0ra,ffe ,;h()uid inchide 
areas Where oil may collect. Sprmklel  and  water spray 
systems sh()uld be designed |()r a density ot 0.25 gpnl  ft-' 
d). 17 L, scc-m ->)ovcr the  protected atca.  

5-5.2 Pulverizers .  

5-5.2.1 For p u l \ c r i z e d  fuel svslems scc NFPA ~5()3, ,Sla~l- 
daM jo t  Ptdl,eri:.ed l:ue/ 5,>',h,m~. 

5-5.2.2 C a r b o n  n lonox idc  ,~as dc tcc t ion  s,,stenls shou ld  
i)c considered (()l- pulvcr izers ,is an ear ly war i l i i l ~  for t() l l -  
dli lOns l e a d i n / t o  tn-e~ and explosions. 

5-5.3 Boi ler  Feed  Pumps .  

5-5.3.1 C o x c r a g c  !>t s t e a m - d r i v e n  bo i le r  t i 'cd pulnt)s 
should  inc lude  (ill ]ubricalioil  lines, bear ings ,  and  oil rese , -  
\ oirs. Accidenta l  ~ a te r  d ischarge  on b e a r i n g  points  and  hot  
t t u b i n e  pa r t s  s h o u l d  hc cons ide red .  1t ncccssar~ these  
aFt'as i l ia ~, be p ro tcc tcd  by shields and ca~ing insulat ion 
wi th metal  covers. B o i l e r  R'ed pump, ;  i i la t  are electr ic 
l l lO tO i -d l l \en ,  wi th  lubr ica t ing  ()r t i xdrau l ic  oi l  hazards, 
nia,~ requ i re  pre lec t \on  depend ing  on thc qt iant i ty  of  i>il, 
oi l  pressure ,  or exposu re  to oti~er cqu ipntent .  

5-5.3.2 Hxdrau l i c  and  lubr ica t ing  oil hazard~ associalcd 
u i t h  boi ler  iced p u m p s  that  are  d r iven  with s team tu rb ines  
should  be p ro tec t ed  in accordance  \~ l)t~ 5-7.4.1. 

5-5.3.3 C u r b i n g  or  dra inage or both should be pr()vidcd 
17br the  s t e a m - d r i v e n  boiler  t~:ed p u n l p  (ill re~erxl)irs in 
accordance  \~ith Section 3-5. 

5-6 Flue Gas.  

5-6.1 Forced Draft, I n d u c e d  Draft, and Flue Gas Recircu-  
lation Fans.  

5-6.1.1 Coverage o f  s tcam-dr i \ cn  t~ins should inc lude oi l  
lubr icat ion lines, bearin,~s, arid ()il reservoirs, : ice\dental  
watcr  d ischargc oi l  beal i i lg~ point~ ai /d hot ilii-l~)lnc pai-t~ 
should be considered.  I f  i letessalw, thc~e ai-eas i l i a \  be pro-  
wcted by shields  and  casing insula t ion  with nlcta] covers. 
Water spray svstem,~ for steam lu rbu le -d r i~en  torccd draft  
and induced drah  ta l> should bc dcs i /ned  t})r a den~ii~ ot 
0.25 gpl l l j l i  2 IlL] 7 L s c c - m : )  o \ ( ' r  tilt '  oil c(;)lItAinl]lellI 
e q u i p m e n t  sur face.  \%'ater ~pi-av, svMcms, ~hou ld  bc 
des igned  fbi ( 25 gpnl,'fl: (0.17 l..scc-in"l to t  a I m n u n u n t  
21) fl (6.1 m) | re in  ti~c hazard ( :onf lmsf ib ]c  i)il i la/<ud~ 
associated wi t i l  |orct 'd al ld induced dra | i  [an~ dr iven with 
s team tu rb ines  should  bc p ro tec tcd  witil au tomat i t  spr in-  

I kler. water  spray,  or  toaln-water  sp r ink le r  s\ siem~. 

5-6.1.2 Forced draf t  tans, i ndu (ed  draf t  iail~, and fluc ,~'is 
rec i rcu la l ion  t~iil~ ~hould iisc a Iisicd t i re rcsislani f luid to t  
h~draul ic  drives. \Vhcre nona t )p r lwcd  h \d rau l i c  t iuit i~ ale' 
tl~c(l, p ro t cc t i o r l  sh()uld  be pri i \ i ( :Icd a~ d c ~ c l i b c d  in 
3-6.1.1. 

5-6.2 Regenerat ive  Air Heaters .  

5-6.2.1 Firc~ ha\e  (>ccurrcd in air  hcaicr~ a l tcr  the accu- 
nn l la l ion  o f  apprec iab le  qtu in i i l ic~ ot u n l m r n e d  conlbu~i i -  
hies on p l a i t  surtaces rest i ] l i i lg  ti-olli inco inp lc tc  conlbti!,- 
l ion o f  t i le] in t i le boi lcr .  I ncomp lc ie  (o l l lb l lS t io i l  is most 
likcl\ to ()CCUl dufino" Mar\ t ip.  h icon/p ]e le  coml)usl i() l l  a]s() 
can occur d t i r i i l g  load chail<R-cs, per iods o f  hm t i r i n /  r; i tc. 
oF i lo r l l l a l  opera t io i l  dt le to t lnstai)le OF ovc i - r i c i i  firint~. 

15-6.2.2 Fil'c-h)ss experience dots  not present]? ind ica ic  
the need for  special p ro tec t ion h)r ()t i lcl + \hai l  rcgL'ncral i \  c- 
type aiF heaters. Regenera l i \e - tv l )c  all heatc i  l ires I/avc 
i)CClll'l 'cd when  f i r i ng  on all typc~ o f  hie\ .  Pire~ \ lave 
1)cot\\Ted lnOSl f l equen l l y  whc i l  f i r t h /  oi l  or  ~i~oril\ , l f ler  
changin.g to pu lvcr ieed coal t ion l  oil. 

15-6.2.3 Teml>cra tu re  scns()rs should be pro\ ' i ( tcd in the 
l l l le i  a l ld  ot l t le l  dllclS tor t)ol i l  f luc gas and a i r . . \ n  , l lar i / l  
shouM be p rov ided  in lilt" Conli-o] i()Olll 1¢) a larm wl lc l l  a i r  
or f lue gas ien ip0raturc~ exceed 01)°F (2N~(:) a l )o\c nor ina l  
ope ra t i ng  te i l lpera l t l re .  l e n l p e l a l u r c  scn~ors aioi lc  I l ia\  
IlOt bc adeq i la le  to p rov ide  earle, wa rn ing  e l  a t i re in all a i r  
l lealer.  In ia l~c air  hc.aicr~, a i r  fl<)~ \ales aFc high enough 
so thai a f ire wi l l  be well  deve loped t)ctorc ihc l em i )c ra tu re  
increases ellOUgh l() a la l l l l  a l ld  W{tln the opera lor ,  l 'he 
Ion ] i l l  o f  t ime thc o lJ( ' ia t l i i  ha~; i l l  takc action i~ great ly  
reduced,  and ,~everc danlage Call o(CtiF. "l'he inqa l la l i on  i ) f  
a special de tec t ion  svsieill lllz-t\ allm, ( )pe ia lors  t inle It) 
quick ly  dctcct a f ire, isolate the ai r  heater, open drains,  
and aci i \ 'a lc the wa le r  spta} s~stcnl. 

X ( ) l l ' ] :  Spec ia l  dctct i i<)n ~xslc ' i l ls  C U i l c l l l l ' ,  i i~cd arc :  

I;I) inh ' ;u 'cd  d e l t ' t i l ( ) l l  %\si/'I115 I l l  l l lO l l i I oF  l 'Ol()l 1)1 M,IlIi]" 
S II l ' I i l( ' t '~, a i i d  

qb) Linc-i~pc d c l c c l l ) r ~  I)cl~,+t'cll i l l l C r l l l c ( h a i c  ;111d t l ) l ( t - t ' nd  
ba~kcl ];l~ cr~ 

There tlli~ bccn Iinnlcd hrc t'xt)crlt'liCt' ~i l l l  I)q)ih ~Mt'nl~ 
lo date,. 1,o~ 1i!4hi \tic.vision (~llllC'l'~i~ i i iO t l l l l t - d  c)tit~i(Ic' ihc 
~lil" } / c i l i u l  ha\c ,l p<)s~iblc , i t ) t ) I i t ; l l l ( ) l l  II1 a i l  ] l c ' ; l l c l  l irc 
(lcicctiiin. 

5-6.2.4 A m i n i m u m  of one  i l l>o r \ a t | on  F,,)ri shl)uid bc 
p rov ided  in the  inlet a n d , o r  outlet  duct< fi)r hoth  | iue  o-a~, 
',lfld air. Large  ;.til i lc ; . t tClS I l i a \  r equ i r e  ll/ol'c th;til on\. 
obse rva t ion  port .  Observal i ( )n ports  sh()uld bc pl<iccd such 
that  dace a i c  accc~ibk ,  f~)l ',icwint{ l}lc l'()i()r o! Mail)i 
~lll-titcC. 

15-6.2.5 A manual ,.,.ater spray s",stem :-,hould bc provided 
It) p ro tec t  tilt' l'()tol+ O1 s t a t o l ' .  T h e  xx~.tlel Spl 'a} '4vsle l l l  

should bc cap,tl)lc of bch~ig acti\atcd Iron] lilt' control l<)onl 
or fr,:ml the ;-fir ileatcr area or b,lth. 'I,~'}lcn |tic l-{)tof <It sta- 
to t  i,, h<)ri,:ontal, water  spra', app l ied to t i l t '  upp,.w surtiate 
ca l l  b c  c x p c c l r e d  t o  l]~p.\ b \  ,~l'a\il\ down  over  p la i t  .'-,til-- 

l a ces . . \  l l l i l l inlt lm of' ().6() gplll, IU' (i).-t 1 Lse(-lll'-') densJl,, I,, 
IeCc)lllnlci](tcd. V~.hcit the i'()t{)i" Ill ,,,tater is vci t i (ai ,  w;_ttci 
spray mus t  be a p p h e d  to ho th  side,; to obta in  a d e q u a t e  
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t}cnctrati<m. A m i n i m u n ~  ot (}.3{} g p m h :  (0.2{} [+se t -m:}  
d c n s i t x  is r c c { m m w n d c { t  {m b{~lh si( tcs.  \ V a t c r  w a s h  ~,\stct]~s 
l l ta\  II{}t bc  , lde ( ]u , t l c  t(} ~i~{_' tul] {OVCla~c I)c{'atlr, C o i '  rl}tlU 
dt-ivc ta i lurc .  

5-6 .2 .6  Access ha tchc~ ti}r u'~c <+1 h{}>c ~trcam~ sh lmId  bc 
p r o v i d e d .  H a t c h c s  s h o u l d  bc  d t M g n c d  hn  q u k k  a{{c~s. Jk~ 
m i n i m u m  ot {me hatch sh,~ukl bc p r . \ i d c d  per  1{} fl t3+{} m/ 
<)J I'{}[{}l +I}I" s la t{}l  {tialllCtcI +. I:{}l + h{wWI}l'tt,ll shAJl ;All" h c a [ c l " ~ ,  

a{cc~., sh<,t,ld be pr{}xidcd (m bo th  si{lcs {)t tit&' r(}t/}r o r  stat, ,r.  
F<}r vcrti{al s h a h  units ,  acc{..,~s hatchc, ,  shouk t  bc  p r o v i d e d  
Ahl)vc t h c  ll}t{}l {H st ; th}l  wi th  {~ll{.' h a t ( h  ]}clo~ t(}r un i l~  
u n d e r  9(} tt {6. ] m{ d i a m c t c r  an{t two hat{ hcs  t}cl,m to r  ttnit~ 
2(} fl {6.1 tnl or  ml}rc it] d iame te r .  

5-6.2.7 l ) r a ins  t?+<}m air  hcatcr~, l u  duct, ,  <~t bo th  , ,h lmld 
bc acccssit}lc lu- {-o i l l ro l lcd  l}~ rcll/l>lcl' ,  o p e r a t e d  xal\c. ' , .  

5-6 .2 .8  A zcr{> s p c c d  s ~ i t ( h  ,aith ,tl,u'nt in the  clmtt<}l 
r<}l)m s t lou ld  bc  p r m t d c d  on  the  r<}tl,r shaft  {}r o n  t h c  (}til- 
l)tit sha l l  trolt l  tilt? fluid c o u p l i n g  o r  g e a r  rc( tu{cr .  A z{..rl} 
>pccd a l a r m  warn~  <,f ~t+}ppa~c ,}t t he  Il}t{}l o f  a i r  }tl.}{|~. 
1 his {{mid bc  d u c  tl} taih,  rc  i}t t he  drix,.' m o t o r  ,}r c{}uplin~ 
that  will lead t(} { ) \ c l h c a t i i l ~  t}[ a ~,cctil}n i)t t h e  l{:,t{W {)l + Sta- 
tot-. B h i { h  max. rcst,  h it] a fire. S t o p p a g c  m a \  als+} bc 
causcd  I/x h i g h  [CIllpCl';.l[I.lI'C~, gCil{. . i : t[cd b\ ~i JlI'C tha t  ha', 
( ; . tuscd I h c  t'{}[{}I tt} b i n d  aga ins t  the  h{}ll.~ill~ {}l tit{." a l l  
hl}ods tl, b i n d  a t.[ahlM t he  .',tall}r. 

5-6.3 F l u e  Gas  B a g - T y p e  D u s t  Co l l ec tors .  

5-6 .3 .1  F l u c  ga~, bag- type  {tuft {{}llc(t{}r~ {also kn l}~n  a'~ 
la l ) r i {  t ihcrs}  can bc d a m a / c d  I)\ {wcrh,?at ing {}r l i tc ,  l : i hc r  
m c d i a  can  bc  danta<wd., bv  th tc  gases  cntcrit}./, at a t c n t p c r -  
attlI+C ;lb{}\c the  { } p c r a t i n / t c n ] p c r a t u r c  {}t t hc  h l t c r  m e d i a .  
Ftrcs ha~{' b c e n  tam,  cd  t}~ incl}nq}lctc CI}lllbtlMi,r:,ll ill I h c  
I}{}ih:r r c s u h i n g  in t a r t ; o v e r  { } f b u r n i n g  p a r t k u l a t c  iRni t ing  
the f i l te r  med ia  a n d  [}x ma in tenance  {}pcrat,{ms such a'~ 
t ut t i I l~  aIt(t ~ c l ( t i n g .  

5-6 .3 .2  {2<}l lec tor ' , cquippcd x~tth b a / - ; t h a t  h a x c . m  {,t}c~- 
at ing t c m p c r a t u r c  l imit cxcccding-  t{}{}q: (2{}. t~( . /should be. 
~t, b d i x i d c d  int{} {l}mf)artm{-nts  t)~ n l}nc l}mbus t ib tc  pa r t i -  
ti(}t]s. - I h c  p a r t i t i o n s  sh<}uld e x t e n d  th r l} t lRh  t he  flttc .t1"as 
bag  a rea .  T h e  h h c r  h ag  a r ca  p r l w i d c d  in cach  c o m p a r t -  
m e n t  sh{,uht  bc  such  tha t  t he  thl)ri¢ t ihc t  ~,\htCIll ~, ~i l l  n{}t 
limit Ill}ill't" load  x~itla o n e  c{ ,ml}ar tmcnt  tullx i.~l}latcd t<~ 
r c p a i r  d a m a / c d  h h c r  bags.  l h c  p r e s s u r e  {h<)p ac ross  t he  
tabri,, t lhct  , ,xstcm ~,h{}uld not  in{ rc'asc , , i /nifl+.anlly v, h c n  
{}no c o m p a r t m e n t  is i sola ted.  

5 -6 .3 .3  ( :u l l cc tu r~  e q u i p p e d  wi th  {}daq types  o f  t},tg~ 
~hould  bc s u b d M d c d  in to  c{}I]lI)a'rtllwtM,, b\ par t i t i+ms <,t 
3{}-tninutc h r c  Icsi~,tall(C ir Ill) ,ttltl)lll;.lti{ s p r i n k l e r  i)r~dc{- 
t i ,m i> l}r{}xidcd l}t h\  n{mclmflm,+tilflc l}artiti+m.~ il s p r u >  
klcr.+ a r c  pt<> ", idcd .  Iktrtitt<}ns ,~h,Duld c× tcn( l  |r{}m the  ht}p- 
p c r .  t h r l m / h  t h c  hag,, a r e a  {{} t h e  {h.,;m a i r  I}Icnut] t .  
l+rl}tccti<m res ide  dus t  c{}llcct .rs  ,d-.}uld inc lud , :  t he  h a /  
;uca T h c  d c s i g n  {h.t>,itx ,;hl+tthl hc  {{.2{} .~I}m ,,q tt I{kl4 
l. ~c{-nl:'} m c r  tilt. p lan  ; n c a  i}t the  duqt  ct}llcctt}r. 

5 -6 .3 .4  1t ;u,t{,m;tti{ ~ p r i n k l c r  i l r<}rc( t i .n  ts p r o \ t d c d .  
' q r u c t u r a l  d,.:sign {+l the  {<qlect{}r ~h<mld takc  int{} t +m.ich ' t -  
a t ion  m a x m m m  watc r  h}actin.~. A meth+}d q ] o u l d  t)c pr l , -  
v idcd  ti}r d r a i n a g e  {}t water  h-<mt tilt '  h - p l } c r <  

5-6 .3 .5  Ea{h c l } m p a r t n ] c n t  >h{)ttM bc  c q u i p l } c d  ~ i t h  ,1 
hf . ' a l  d c l c c t i O l l  % " ; t e l l / .  ; . l l ' t ' a l l g c d  Ii} a J d l ' l l l  il1 a C(}ll>t.~ll l t l \  

a t l cndc{ l  .21Fc;A at a t c tn t}c ra t t t r c  30°1 . {2,"4c'(:) al}<}\c I](}t+lll;-l] 
{ }pCF;AI l I1~ tC]II  })CI;At tl I C ,  

5-6 .3 .6  {)no ot t he  fi}lhmin.~ sh{}uld bc  p r l w i d c d  u) t ) tc  - 
\ c n t  hi~h, t c n l p c r a t u r c  in l e t  t l u c  ,.,{P.. | l {q l l  dama,.1,in R ,  , tilt_' 
hag,< 

{a) \Vhc rc  pcrmim_.{ l  f i , r  c m c r / c n c v  con( t i f iom,.  ,m ;lutl~- 
mati{ is{~lad<}n va lxc  a n d  l)xpas> {l tat  t{} d i \ c r t  inlcv .Ra~ 
, t r c am>  a r o u n d  t im t luc  '.1'a~ t)a~ c {>llc{ tl}r. o r  

+I}i A l luc  ~a'~ l c t n p c r i n ~  wa te r  sl)ra } , , \stem. it] t h c  duc t  
t }c t~ccn  thc  I}<}il{.~ a n d  t he  t luc gas bag  c{qlc'tt{,r. 

5-6 .3 .7  .Mamtal t i re  l i g h t i n g  c q u i p n a c n t  sh{mhl  bc axail-  
abh,  tt, t)ClM}IIIIC] l){q-tOl'Illill~' t / l a i l l l c I l ; l t / ( c  oi l  a ¢l)llcctl}r.  
.\  ~ tanc tp ipc  s \ s R ' m  shl}uld  t}c pr<}xidcd su{h  fla;u each  
{ {H]lp;AFl l ' l ]{ ' t ] t  i'S , IC(CqSi ]} lC I}\ all Icasl  {}no h o s e  s~ M C t l l ,  

15-6.3.8 .\c{c>s {t{,ors {}r h a k h c s  fin m ,mua l  t i rc  l igh t ing  a n d  
icwin{a p{}rb q n  ,uld bc  p ro \  i{tcd t; }r all { {}mparmtclats. 

5-6.4  E lec tros ta t i c  P r e c i p i t a t o r s .  

5-6 .4 .1  Elcc t r l}smt ic  p rcc ip i t a t{}rs  {,m b c  { l a n ] a / c d  b~ 
hca t  h-<)m a hrc .  H i g h  tClllI/CltlttllC~, cal l  \vaYp c{)]lc{Iin.R 
pl;ttc>, dc{rcasin. ,4 cl)]lc{ti{}n c thc i cncx .  (;{mfl)ustil}Ics max 
bc g c n c v a t c d  t}x o \ c r - r i { h  b (} i l c r -huna{ 'c  h r i n ~ .  Solid an{:t 
l iquid p r o d u c t >  ot in{omt}lcR '  ({}ii]l)tP, ti<m c a n  I}c t o l l c { t c d  
{,n p la t e  ~urth{c.,. l ~ n i t i o n  cat] ,}ccur I}~ a r c i n g  in d]c  clcc- 
tr,}stati{ p rcc ip i t a t l ) r .  

5-6.4.2 l - c m p c r a m r c  sons{,- ,  q~l ,uld t}c pr{}xide{l in t hc  
inlet a n d  ,}mlct ducts .  Alarm> ,h<mld hc  t}rl}x idcd  in tilt '  { im- 
trol r{>/>m to indi{'atc al}n{}rmaI i}pct 'at ing tClllpCt';.llttFCS. 

N ( ) ' I  l ' :  "l {.+l]l]){.'l'~tttll'C. ' N{?II',I}I", ;1]¢}I1{2 lll;l'~ llql[ [-I{' ;l(l{'qtlaltt '  t{} 
t}I'{P~ Id{: c a r l \  ~ ; l l l l inJ~ <}1 ,I Ill C 111 ~Ill C]C{ II'{}M;.Iti{. I)F{'{ II)lt,ll~}l , 

5-6.4.3 " l ran . , , h ) rmcr - r c~ t i f i c r  .',cts ~,hmdd u',c h i gh  t i re  
Imil]t i n s u l a t i n ~  t tuid~ or  ~ tmuld  bc o f t i m  dr~ t~pc.  I1 m i n -  
eral  ,ill im, u h t l i n g  throb,  a r c  usud.  h x d r a n t s  {,r s t a n d p q o c s  
, ,hmtld bc l o t a t c d  so tha t  ca<.h II~.lllhi ' t ' ; l ' l l lCl--lc(titiCF "+el +.,Ill 
h c  l c d c h c d  b \  ;tt  l c a s [  { H i c  Ill),{_' M t c a t t l .  In a d d i t i o n  c t t h c r  
{,t Ihc  tblhB~in,4 sh{}uld t/c p r , ~ i d c d :  

{a} .-kttt{)l'll;.lti( ~pr ink lc r  o r  ; l t t l{ l t l l ; t | i {  w a l c t - s p r a y  t}rotcc  - 
IilHl. F i t c  t}l-i}tc{t]{>ll W A t C t  ",t}F;t', ' ,~.~;tClllS prl}\i{lcd h}r 
u a n s t b r m c r - r c c t i t k + r  s{'t~ >h{mld t}c (Icsi.~ncd h , r  a {tcltsiB i ,f  

.}. {}.-,} gi}ln fi: {{}.1, l. scc-m-} or, or t h c  cxt)l}scd ~urtacc {}t thc  
Irat~M<,r]ql{_q-tcctiticr s{'t. /\tll<}t]l~lli( s t ) rmk lc r  ,+xstcm,, , h o u l d  
}}C dcs lg l lCd  ti~l ;I den , ; I t \  {,t {I.'-}3 g p m  sq ft {(LIT I..,,c{-m-'} 
- \ c r  35{}{, "{i fi {323 m : ,  T h e  {Irain ,xqcm.  ,h{mld  I}c {:q)at)lc 
. t  h a n d l i n g  {ill spill<<c t}lu> dR- largc~t dcsi-/tl  w;m't  Ih,x~ 
h-,nn the  h rc  p ro t cc t i on  B\StCl]t. 

(t){ Fire  ba r r i e r{s )  {}r <l}atial ,+cpara tum in acc{>rdancc 
x%ilh ( .h ; l t ) ICI  ~}. {,B.,'¢ 7-1. 7 ( ] f i l l  ; - 1 . 4 .  I 

5-6.5  S c r u b b e r s  a n d  E x h a u s t  Duc t s .  

5 - 6 . 5 . 1  G e n e r a l .  Fit{.,,, ~;m <,(-(ul in ",crut)t),.T'. v, l th { ~ m >  
I}u,;tll)h. pal. k i ng  o r  hnm~.,.  Fire can al',,~ i , { { u t  in d u c t ,  
~ l t h  pla,,t ic ,w ru l ) bc r  linm.,a,. 
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5-6 .5 .2  Materials of  Construction. Scru t )hcr~ .  i n t c r i l a l  
p i p i n g ,  a n d  duc t s  ~hou ld  bc  c o n s t r u c t e d  ot n o n (  o , n b u s t i b l c  
n la tc r ia ls  i f  po,+siblc. 

5-6.5.3 Construction/Outage. E x p c r i c n c c  indicat(.~ t ha t  
t i rcs havc <)CCtlIrcd d u r i n g  COllSIFt l( t iol l  ()1" l l i a i l l lC l l { l l l tC  
()t l la~cx. ( ;u t t i t l g .  ~vcldlng ()r <)thor h()t w()rk is <i l ikc lx  
i~ni i i<)n ~otir( c. , ind str ict a£hn in i~ t ra i i~c  c()ntr()l~ sh()ul(t  bc 
t'lltT)l't't'£i. All c{)mbust ib lc  ] i ncd  c ( t u i pn l cn i  shl)ul£t bc i dcn -  
l i h c d  ~ i i t l  ~aari lhl 7 Sigl> o r  p lacards .  ( .O i ls idcra l i ( ) i l  ~ll~)lii£t 
tit ' ~ ivcn t() t h>~in~ ihc  <ibs()rt~t'r o u l l c l  d a l n p c r  ( l u r i n ~  (U l -  
tJn~. xvc ld ing,  o r  o t t l c r  ho t  w o r k  t() r cd t i ( c  thc ind l i t - t 'd  
d ra t t .  

5-6.5.4 Fire Protection. 

5-6.5 .4 .1  I )uc  to the  u n i q u e  d e s i g n  , ind <)pcrat in, /  fua- 
t i i r t 's  o [  st rubt /cr~,  dcs igncr~  s i l ou id  c(qls i i l t  ~ t i l l  t]~c ~tTIlt)- 
l i t ' I  l l la l l l l tTWl / l rc r  tilt- .gui£ian(c ;i~ t() the  tnatcr ia is  su i tab lc  
t o t  i n i c rn { l l  il.~C and spcciiic p r o t c c t i o n  dr,sign tcal i i lC~. 

5-6 .5 .4 .2  \V i i c rc  c (m lbus t ib l c  p a c k i n g  o r  l i n i n / s  arc  used,  
t i l t '  sc rubber  ()r ( lucis sht )u ld  I)c l ) r o t cc t cd  w i th  %V~llt+l Spt ' { l )  
s\ slt 'ni~. " lhc~c ~ SlelilS iF(a\ t)(' l i l t '  st)r,i~ :~vMt.iii,4 dc~ igncd  
[()r n( ) r lna l  s t r t lb t ) t ' r  ( )pc ra l i on  ()r {i q)t'ciailx ( t cs igncd  | ivc 
pr( ) icc t i ( )n  s~.Mt'ti/. "Whcru s c r u b b c r  .~tJla~, ~,VSlClllS alC used 
f i)r hr t '  p r ( ) i c t i i ( )n ,  s \Mcn l  c()nlt)() i i t ' iH~ ~ i lh ln  ~llc >( rub l )c l  
~}l()uld bc ( i f  n ( )ncombuMib l c  (-()liSll-ii( l ion.  T l i c  "w;.lltT s l ip-  
p i t  ~h(,uld tit ' ti'~,in ii s l ) i i r t c  ill<it is rc l ia i ) lc  Al ld avai l , tb lc  
( h i r i i i g  all ()Ut,I~C. 

5-6.5.4.3 Spc0;l l l ,x des igned  t i i c  pr ( ) tc f t i<m ~ , i t c i  spra)  
svstcnls r c ( tu i r cd  t i )r  ~ t rubbcr~  ()r ( lU l l<  x~illl t on l bus t i l ) i c  
pack ing  ol  l in ing~ stl<)uld bc (los(g-nell st i ( l l  ( l i l t  spr;.t 7, pat-  
l t . rns ;_il-t' (lOt o i ) s t r u t i c d  and tha i  ll~C\ t()vt, l l hc  p a t k i l l ~  o r  
l i n ings  c o m p l c t c h  +. T h e  dcs ign  tT i l c r l a  ~ i l l  hc ( I t . l , ,cndcnl  
o i l  t i l t" spc(- i t i (  ma te r i a l  used. it~ t.<i~c ot i~n i t i on ,  t la lnc  
~t)rca(l.  t a l c  ()[ heal rclc+isc, c t t .  

5-6 .5 .4 .4  ( ]or lo~io i l - rcs is t ;_ i l l l  and i i , ) n (o in l ) l iM ib l c  n l { i t t ' r i -  
,ils sh~)l l ld bt" tl~t>d t()r lilt" h x c d  W:l l t ' l "  ~l)l ', l ', k~ Me' I l l .  (]()l-r()- 
s lon rt 'SlSlall l  b h ) ~ - o f l  caps (>l~ i i l c  ~i)l-<i~ l lOHlt 's  il~t.d tbi  
spt 'c ia l l }  dcs ig l l t ' d  • c  pl '( i tcCti( ,n S\MCI1D, ~h(>uld tic p ro -  
v i ded  t() l ) l t '~.cl l l  nozz lc  pltl~<q-in~. 

5-6 .5 .5  Limestone Conveyors. l . in lcM()nc t ( )nvcx()r~ t{)r 
l ist ' w i th  t luc  <~'l~ d c ~ u l h i r i / a l h ) n  '~',Mt'Iil~ shoul( l  t i lcc l  tt~c 
I h c  p r ( ) l c (  l i (m  r c t ( ) n i n l c n d a l i ( ) i l ~  ()1 7)- t. i. l . . ' > - q ,  t. <), 
")- . tA.3. and 3--t.3.1. 

5-6.6 Stacks. 

5-6 .6 .1  N, ) l l ( ( )n l t )us t ib ]c  i i l /c ' l~ , h ( )u l d  tic l l~t '( l  whc'rt"  
t ) r , ic t i t ; l l ,  i.k~,v .1py ' ,d~. , .  t"> i m  1~ ,  /, ' t ' .  ) 

5-6 .6 .2  ( ; ( ,min is( i t ) I t>  s i / . u l d  n(,l I)c si( i rc(t  Il l the ~fJatc 
})ctwt ' t ' l i  t i l t ,  ( t in t  rc tc  q l c l l  and l i l t"  ( (mll) t iMi l i lc" l i ne r  illlit's.~ 
i l l c  l i ne r  i~ adc(lU,l ici~ p ro t i ,  c tcd  h~ ,l t hc  b , u r i c l .  l hc I);tr- 
r i t . r  cou ld  tic ci t t lc l-  a 2-i l l" t i re  t)alTICl ~ ()1" ,1 l -h i  t i re  b; . t r r icr  
ii ~ l t l l l l l l i , l l l (  ~p r i i l k l c r  i)r() lCCti(m i~ i)r<>~i(tvd O\Cl i i l c  ( ( ) l l l -  
})ustit) lc n la lc r ia l .  

5-6 .6 .3  ..\ f i re pr() tcc i i ( )n ~.Mt 'n l  sh()u ld hc t ) l ( )v i (h-d f()r 
i l i a i l l tC l l , i n / t '  o i ) c ra t i o I>  ins ide pl,t.~tic M,t tk h l l c r s . . \  hxcd  
t)l'OlCCli()li k \ M ( ' l l l  i l lSt, i l l t ' l t  (111 ~( , l t t ( ) l f i i i l~  i~ rt'( ( ) l l l l l l t ' l l ( l t ' ( l .  

h ~t/()uid bc (apa i ) l c  ()t bo th  in, i i i l i~i l  ,Uld aul~, l l l ; l l l (  (,pcr,~- 
ti()n and  ( lcs i~nc( t  t() p lx) tcct  t i l t '  l~()i-k t)] i l l l () l-nl i l l l d  l ~ i t c  
li~c a l l ' i t  t t la l  Call tit" r o l l ( l i ed  i)x t~orkt,  l~ ( i l l  I l lc  t l i , i i t o r ln .  

5-6 .6 .4  I g n i t i o n  s(,ulc'cs ~ i im l ld  i)t: c l i n l h i a t c d  ~ hcn ~o l  k- 
ing insicic phlst ic l incrs .  

5-7 Turbine-Generator. 

5-7.1 Hydrogen System. 

I 5-7.1.1 G e n e r a l .  

5-7.1.1.1 l : . l  h) (h-( )~c l i  q()i:i<Ac ~\MClli~ ~ct N I :P . \  5 ) \  

N F t ' A  50B..W<.I<DxrJ I , .  L¢q . , ' p , i J  tl3dr<,,m.~, k~,/,..> <~i ( . ,m-  
"~ It I I l l ' [  , ~ ' 1 [ t ' ~  . 

5-7 .1 .1 .2  Bu lk  l l vd r ( )gc r l  s tqCl l i~  sut)plxin.< 4 ()nc ()r n i t ) re 
~ C l l C r { l l o l  "~, ~ti()t l l( l  have , i i l lOln; t t ic  ~. aivcs lot a lcd  i l l  t i l t '  M i t t -  
pi% a l ld  ( ) i ) t ' ra l ) lc  t, i l l i c r  b\. " 'dead i l l { i l l ' "  IS'lit' con t ro l~  :11 t i l t  
~'Cl lCl ' i l l ( ) r  t i l l  | )o in t (s i  o r  o p c r a b l c  i ] o n /  t i l t '  c ( )n l ro l  i()() l l l .  
l'hi~ w()u ld  I nh l i n l i lC  t i l t '  I ) () icnt i ; l ]  h) r  ,1 I I I ; l iO l  di~( I1;ir<jt, ol 
hv( i rogCl l  i l l  t i l t '  CVCl I I  l i t  ii i t 'ak |] 'Oli l  i)i l)in,~ in~l( lc t i l t '  
pl{inl+ ) t ] l c r na t i \ c l , , .  \ c n i c d  ~-tlalxt piping.; I l l ( l \  i l l . ll>c.d i l l  
t i l t '  b u i l d i n ~  lO i ) r< ) l t t l  t i l i l~  o i  l l~dro~c,n l / ip in:z.  

I 5-7.1.1.3 Rot i l in t~ (,t i i x d r o ~ c n  p ipul .~ q l ( ) t i l d  <l\()id il<i/- 
ard()tl:~ a i cas  ~llid , i rcas t ( ) i l t a i l l i l l g  ( r i l i t a l  t . ( i t l i pn lcn l .  

5-7.1 .2  Hydrogen Seal Oil Pumps. 

5-7.1 .2 .1  R c d u n d a n t  h > d r . ~ c n  ~t'al oil punl t )~  ~i l t l  ~Cl);l- 
ra i l '  tlOx~cr supp l ies  sl l()( l l(I bc p r o x i d c d  t(/r a( l t ' ( t t ia lc  rc l i -  
ab i l i l v  o t  seal o i l  sut)t) l>. 

[ 5-7 .1 .2 .2  Whor l .  tcasi l) lc, c l c r t r i ca l  c i r tu i t~  it) I c d u n d ; i n l  
pu l l i p s  s i l o l l l d  t ic I-tin in b u r i e d  tO i l ( l u l l  ()i I ) r m i d c d  ~ i l h  
t i re i c t { i r d a n l  coa t i i i ~  if c×poscd  in l i l t '  arc; i  ~>| l l i c  l l i r t ) i l l c  
L~cntq: l ior to  i l i i n i l l i i / t  + po~sibi l i l> ()t I o ~  (d  t lo t i l  t ) t ln /p~ ;i~ 
,l rcMi i t  o|  a t u r t ) i nc  ~c i i c i , i l ( ) i  ih-c. 

5-7.1.3 ( , u r b i n g  ()1 dra i i ia~c . r  b(>th q /ou l ( I  Iic p iov idc ( l  i()i 
l i l t '  t l '~dro~t'n ~t'{i] ,)il i in i t  hi l i (c-ordail l  c ~ i lh  .~t'(l i(m 3-.-~. 

5-7 .1 .4  . \  t l an~cd  <,i)()()l picot '  <it c(iui~<i icnl  ; l l ' l i i l /~ t ' l ] l t ' l l l  
~ i l (mld  i)c p r o \  M c d  it) t<1( i lm l l c  lhc  ~ct)~ii~il i l i i l  ot t / \  dl-()t~t'n 
~Upl)lv w l i c n  l i l t '  ~t ' l lc ' l 'ahH I~ ol.)cl ic( l  tbi ln, l l l l l t ' i i ; l iWC. 

5-7.1.5 Por  c i c c t i i ( , i l  c q u i p n / t ' l i i  in the x i c i n i i \  ()t lhc  
i l x ( l r o g c i l  i l ; i r~(t i in,~ c l l t l l t J l l lC l l l ,  i i l c h i ( l i n ~  d c l r a i n i n v ,  
c ( i u i l )n l cn t .  ~cal ,>il l ) t l l l lp~.  \ { l l \c~.  c i t . .  ~(_'t . \ r l i c l c  .5()(i ,)t 
N I : I iA  7()..\atm)~<d /+./,', l,, t, ,d  ( . , .7 , .  And .~t ' ( l i l l l i  127 c)t . \ N h l  
( ;2, . \ ' ,m<m~d t:'L < h .  ~l f ,hal, M ( <>d,. 

15-7.1.6 (h)lll l-ol ro (ml  a h u n l ,  ~h(,ul(l bt. p l m i ( l c d  t ( ) i n d i -  
tiltt" ,ll)llOrlllli112A,, tJl t.~,,,tllC, l t ' l ] l t ) t ' l ; l l t l Ic .  ,111¢t t) t ' l ( t ' l l l{l~c 
()i h~.(h-()~4Cll i l l  l i l t "  ~t ' I lC l ' ; l [ ' t l '  

15-7 .1 .7  It~dr~)gt'l~ h n c ~ s l . , u h t l , > I  hc p i p c d l n t ( , t h c c ( m -  
[ l()l I(ll Hll. 

5-7.1.8 " l 'hc ,~clIcv{ll(H h%(h()~cl l  d l l l l l  t) %dl~.c d l ld  h%ftl<)- 
~,cn t i t ' \ r a in (m4 cquH)n l cn t  , h , . u l d  hu <ur<il~gcd t.) ~t'nt 
dirt.~ti~ t ( ) ; l  ~ a t t . . u l ~ i ( l c  I o ~ . . i . n .  T i l t .  d u m p  val~c q l< ,u ld  
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])(' i-Cll lolt.]v o])Cl-~t})]t, t rOl l l  ihc  {~)ll[l-O] l{)~llll o1 ti l l  , i rc; l  
a~ccs~ibh, dur in,~ ,i n iach inc  t i re  

5-7.2 H y d r a u l i c  Control  System.  

5-7.2.1 l-ira h y d r a u l i c  ~ontr~4 s\stctn shou ld  tlSC a l is tcd 
f i rc r+..sistant t tUid. 

5-7.2.2 1t a l isted l i rc  rc~ iq , in t  t h i i d  is licit uscd. h \d t<n l l i c  
<on t to l  c , . lu ipn icn l  >ho i l ld  bc l ) r {~tc( lcd a> dc~c t ibcd  in 
5-7.-t. 

5-7.2.3 Pirc cx i in; tu ishin+~ , \~lCi l l~.  w h e r e  r c q u i i c d  h l r  
h\{h,i t l i i+` (O l l t l t , I  cq t i iD I l l c l l l .  ~houh l  i n c h i d c  l c s c r x o i r s  
a l id  q o p .  i n t c rccp t ,  and  lChcat  \ , i lvcs.  

5-7.3 L u b r i c a t i n g  Oi l  Systems .  

5-7.3.1 "1 urb inc  lubr i (a t ing  oi l  r c w r \ o i r s  q l<mld bc p r~x idcd  
~i t t l  ,i \<it)or CXllat loI ' .  \ c n l c d  to ,l ~atL + outs ide h)cati{,n. 

5-7.3.2 ( A l r t ) l l l g  (.it d r a i l l a g c  or  bo th  q l m l l d  bc p r { ) v i dcd  
h)l the l u r l ) i nc  hil)rl+`<ltin<. >, ,41 rc~cr\~>ir I l l  ;4+` (ord ; l i i t ' c  wi th  
Sct t i {m 3-5 

5 -7 .3 .3  .411 o i l  p i p i n ~  SCl'\iIl~4 thc  tllrbinc-i~CllCrator 
~houht t)c dcs iTncd  <lnd i n q a l l c d  t</ m i n i n n / c  t} lc possib i l -  
it~ l l i  {ill oil i i rc i l l  thc c\c ' i l t  o t s c ~ c r c  i u r b h l c  v ibrat i~m. 

5-7.3.4 . P ip ing  des ign and  ins ta l la t ion  sh~>uld cons ide r  the 
tolh,l~ing pr+itcctivc lllC{tMiFcs: 

(:it XVcldcd COll:ql ucli<Jn. 

(})1 ( h l a r d  p i pe  c l l i l s t r u t t i o l l  wifl~ the prt'.~stlrc tccd  Jill+`" 
l~l~;itcd h ls ldc t l ic  r t ' i t l r t l  ]lIiC Ol i l l  a s t 'p i l l ' i l lC  shie ld p i t )c  
d l n i n c d  it+ tilt_" <ill rcscrv<~ir. 

(c* Routu  oit [)1[)111~ clc{ll- ()t ()1 + be low MCalll p ip inR ,)r 
metal  parts.  

1+ t̀) I nsu la t i on  wi th  i l l l pc rv io t l ~  l'l<r<rltl ( r <  ,..,,. ,.., to r  StCal l l  pip|no-  
o r  hot t i ic ta l  lJ<iits u i1dcr  o r  i i ca r  <,il tlil>ing <,r l t l rb i i lC  
I)c,n-in~ p{}ints. 

X ( } I  l,,- ( ) i t  Slqllt. tUl i ) l l i t , -~¢. l l t , l , i l~} l~ t.l i i l ih>\lli ~ lht. 7tiai{ l  
I)il)c t}r lnt iplc. Ihc ?u<ud t}ilJlu~ <i l l , | l i l t ' l i l t ' i l l  tc'lllllll~iic~ 
undo| lht' ut,ithin{' ]/<}USill~ ~h{.l{" h'cd ,in{l rc'lurn [}if}lii~ 
ii111 1{} t},lir~ {ll t}C,i l l i i~ 5ucll h}{;lli{qi~ +.lit" \ulncqat/h" D} 
t}lC,ik<iTt" ;~ill] i i l lcl l{] i l l i l  rclca~c {d ~ul lii lt ic t ' \ t ' l l l  {}[ cxt t",- 
~1~ t' i ihk hlilt" ", it}ratl{}n and ~|l{}u Id bu t)l, >It'{ ic{l 

5-7,3.5 l i  i.s { lcsnabh" to pr{>\i+`h" h)r ICll lOlC opc ia l i { } n .  
p rch ' r , l t }h  f ron]  l i l t '  c{mir{ } l  l'{}{)tll. {)f l i l t '  t{}lldCllSCi" va{-  
t l l l l l l  t } rcak \ a h c  <lnd lilt_' h l t } r h a l h l ~  . i l  puint)>. B r c a k l n ~  
ti l t .  t{} i l{ iCliSCi \a+`t i t i i l l  m a r k c d h  rcd l l {CS lhc  r l l n { i { }w l l  
t ime  t}}r t t /c ma{h l i iC  ail+`l thus l im i ts  <ill { t i~chargc in Ihc  
cx, c l l l  {)[ it leak. 5,cc d is tus~ ion  in 2-7.7 {i l l  f i rc  ClnCr~cl icV 
| } l , i i l l l i i l l  h i ; < )h ln~  t n l h i n c  ]u t } r l {a t in~  {>il tire<. 

5-7.3.0 ( ,ab le  hit <}t}c'rcitil}n {it lube {ill t}uint}~ q / o u h t  Iw 
t}r(~tt't 'tcd t ro i ] l  t i re  cxpo~ t l r c .  Prot{ 'ct i { } i l  l l l l t \  {t}l/>i>t {iF 
scp, l la l i { } l l  {>J { a t i l t  [ ( n - . \ ( ;  al l{ t  1)(2 {ill lJUllli}~ l i r  I -h i  th'c 
rc~ml i \c  +`{}atin~ {dCl; l i l i l i~ {}t { ; i t} I t  ~ q ] m i h t  bc +`{}il~l{h'rc{tt. 

5-7.4 Fire Protect ion .  

5-7.4.1 Beneath  T u r b i n e - G e n e r a l o r  O p e r a t i n g  Floor.  

5-7.4.1.1 All  arca~ b c n c a l h  the turb im.- t~cncr<t t<w,> iwrat -  
ing tl<l<>r tll;.lI at-+,' sUt)lCCt i~, o i l  ii,,~,, oi l  ~f ) la \ .  o r  { t t t / t l l lU-  
lali~m q l~mld  I)c l ) roiccl~,d t~\ ,i l l <ttiI~lili~ili+` s p r l l l k ] c r  ~)I 

t o a t n - ~ a l c r  , q ) r i nk l c r  s y s t e m .  T h i s  c o v e r a g e  n o r m a l h  
includc~, all arc,p, bCl'ICal'h l h c  operating., r fto~n- ill t he  tur -  
b ine  buildmu..  T h e  s p r i n k l e r  ,;x,~tcnl b e n e a t h  the  tu rb in t ' -  
~CllCrillor t.h{)tl](t take into coll.si+`lcratioll obstrtlction.,;  tl{ttll 
s t r lw tu ra l  m e m b e r s  a n d  p i p i n g  ant i  ~hould bc d e s i g n e d  to 
a dens | t \  o f  t | .3l l  g p m  pc r  cq fi 1(1.21) [ .  bCC-III2'I l i \C I "  51 m in -  
i l i l t l l l l  app l i ca t i on  of "~11(111 >it It Iq+(g4 I l l ; t .  

N I ) I E  l ~  ,l,.,ud v, at,.'r apphcation t,) hot parP, ~r other  
%~IICI '~L'IIMil\(' ,lI't..',ls , l l id  lo  p l ' ( l \ l d C  , i d c q t l a l ( '  ( ( l \ k ' l ' , l ~ c ,  
~-h"qRn'. th,ll tmorpora tc  itcin~, ",uch il', lu>iblc clcnlcnt ~>pcr- 
, I l cd  dllCCtl~}llal  >pr ; l \  I I / ) / / iC~ l lh l \  ])( IIt '(C>'~,II ' \ .  

5-7.4.1.2 F~mm-~atc l  s p r i n k l e r  .,,\.,toms mst , l l lcd  ill place 
. t  au t< ,mat i~  s p r i n k l e r s  d e s c r i b e d  a b o ~ c  s h o u l d  bc 
dc, , i~ncd i l l  m~o rdam-c  w i th  NFP . \  16 or  N I : P A  16A and  
l hc  dc., i~n dcm,  itics spcc i t i cd  ab{,vc. 

5-7 .4 .1 .3  Electr ical  c q u i p n m n t  in t h e  a r ea  c o v e r e d  bx a 
w;Hcr ,)l [iKtl/l-\x a t c l  s\ SICF!I shoLl[d })c o f  the  e n c l o s e d  typc  
ol ,'>thcr,,;iv.' p l o t c c t c d  t{, , n in imizc  x~atcr d<unagc in t he  
C\ClI |  Oi SV'~[Cll/ O t l C l - a l i O I l .  

5-7.4 .2  T u r b i n e - G e n e r a t o r  Bearings .  

N ( ) I I .  .Xddni~mal i n h w m a t i , m  ~mccrnin~4 t u l b m c -  
~t. 'IICIdHH" Ill'L" pl'O[t<(I1Oll Cilll })C l l lHl ld  Ill EPRI Rcscar~.h 
l'r,~ju, I 1S-t3.2 rcp~nt. 7uHJm, ( , e * . m l . ~  FI1, / b . t c ,  h, oe & 
.~,]~m/;/, ~ .M,I, ,,/, .[uI,, I{tN2,. 

5-7.4.2.1 l u r b i n c - g c n c . r a t o r  bearing.,, >,hould bc pr<~tcctcd 
x~ ith <l nianu;il}\ ~,r auloln<lli( all? (~pcralcd clo~,cd-hcad bprm-  
kk'r  ' ~ m ' i n  u t ihzing d i rec t ional  nozzles.  Fire p ro t ec t i on  sv.,- 
t c n >  h n - l u r b i n c - g c n c r a t o r  bea r ings  ~,hould bc d e s i g n e d  tor ,l 
dcnsitx ot 0.25 gpn l  p e r  .,,q it 1(1.17 l. scc-m-'} ~xct the  p m -  
ICCICd il re|t, 

5-7 .4 .2 .2  AccMcnta l  ~ a l c r  c l i schargc  on  b e a r i n g  p o i n t s  
, ind h~)t t u r b i n e  parrs  s h o u l d  bc c ( ,ns ldc rcd .  I f  ncccs sa rx ,  
lhc, ,c a reas  ln,i~ bc p rmcc tcc l  t:,: q l ic ld~ and  cnca , , ing  insu-  
];ilion ~,~ith nlchll  o'~\,,.'rs. 

5-7.4 .2 .3  l l a  manu,l l lx o p c r a t c d  \ ~ a t c r s \ s t c m  i~ ins t a l l cd .  
{ { m q d c r a t i o n  q l o u h t  bc ~4i\ cn  tc~ a Y, lli)I.)]crllt'llU.tl ;lllHHllil[l{. 
<.,<~scmt,, h r c  e x t i n g u i s h i n g  sxstcnl .  

5-7.4.3 [.ubti+`atin~ ~il l ines ab~,\c the  t u r M n c  <~pcratin~z 
IIo<>r q l o u l d  bc p r o t e c t e d  \~ith an  a u t o m a t i c  s p r i n k l e r  s\>- 
i,_'m *m'cri lw4 t h o s e  a r e a s  sut:tjcct to oil ; , t c u m u l a t i o n  
lilt l u d m g  lilt" tired ~ i t h l n  t he  tllrblllC lagging+ /sklr t l .  T h e  
,mtoman~  ,q~rinkler ~,\ q c l n  s h o u l d  bc dcs iRncd  t<~ a d c n s l t \  
{)t ().~() ~t)llt i)ci- s(] It (().2() 1. sc(_-tt}'}, 

5-7 .4 .4  1 .u twi ta tm~ <ill rc~cr\~dr~ , ind h a n d l i n ~  c q u i p -  
n icnl  q l m l h l  bc p t o l c t t c d  ill , lcc~n'dancc ~it t l  5-7. t.1. I f t h c  
ht}nitatnl;.t  (ill cqu i t )n lun i  i.', in a >cpara tc  r(~()m cncb-)surc.  
pr~m.cti<m max bc l ) rov idcd  b \  a Iota] fl<~odin:~ .vascous 
cXllllXtli~,hiil ~ ~+\ stclll. 

NC)IL II tile+- luhl lc,mnu..LI lC..,+l',~ql i, clc\,ltcd, , p lm-  
khq p l , , l ~ l i ,  iN .h~,uhl bc cxtcndc,t  I .  pr-t<.'{I the ,ac.L 
}){'Ilk'all}} [}!lJ 1UhUI'•I}II 

5-7.4.5 I h c  area in,ddc a chrc~ih ~cmncctcd exc i t e r  h<m.- 
1rig ,,h~,uht bc prolc+`tcd wittl a total f l o . t h n  X au toma tu .  
( Hr}) t ) t l  dl{~xIdc svslettl 
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I 5-7.4.6 H y d r o g e n  seal oil uni t s  sb(mld be p ro tec ted  in 
accordance  with 5-7.4.1. 

5-7.4.7 Clean, chrtv oil s torage areas shou ld  bc pr()tcctcd 
based on the  t ire llsk evaluati<)n. This  a rea  generally rep- 
resents  the  largest  concen t r a t ed  oil s torage  in the plant.  
T h e  de s igne r  should  consider ,  as a m i n i n m m ,  the  installa- 
ti()n of  [ixed autonla t ic  fne  pr() tect ion systems and  lhe ven- 
t i lat ion and  d r a i n a g e  r e q u i r e m e n t s  m C h a p t e r  3. 

5-8 Electrical Equipment. 

5-8.1 Control, Computer, and Communication Rooms. 

5-8 .1 .1  C o n t  ro t<compu te r ,  t c l c c o m  nlt~nicati+)n r()1)rns 
shou ld  meet  appl icable  r e q u i r e i n e n t s  of  NFPA 73.5lamla~d 
jot the Prote+lio, o/ Electronic Compul,'r Data t)~.,,,~mL ~ 
tTqutpme,t. 

5-8.1.2 A s m o k e  d e t e c u o n  sys tem s h o u l d  be ins ta l led 
t h r o u g h o u t  these  rooms,  includin.~ walk-in-txpe c()ns()les. 
above s u s p e n d e d  ceilings where  combu..,tibles are installed.  
a n d  below ra ised  floors. W h e r e  the  only  combustible_', 
a b m e  the fal.,,e ceiling are cables in condt ,  i( and  the  spacc 
is not used as a r e t u r n  air p l e n u m ,  smoke  dctect()rs max be 
omi t t ed  fi-om this area.  

5-8.1.3 A p r c a c t i ( m  sp r ink le r  sxstem h)r the c o m p u t e r  or 
t e l ecommunica t i ons  rooms sbou ld  be cons ide red  d u r i n g  
the fire risk evaluat ion.  In addi t ion ,  t l a h m  1301 hre  ext in-  
gu i sh ing  systems ()r ca rbon  d iox ide  fire e '<t inguishing ~,?,>- 
terns shou id  be cons ide red  [;)r area~ b e n e a t h  raised floors 
tha t  conta in  cables or f,)r ;ucas  or cl~cll)sures cl)ntaJning 
e q u i p m e n t  tha t  is of h igh xaluc ot is ctitical to p+mcr gen-  
e ra t ion .  Ind iv idua l  e q u i p m e n t  cab ine t  p ro tec t ion  could bc 
cons ide red  in hcu of  total f looding sx',tcms. 

5-8.1.4 Cable  raceways not t e r m i n a t i n g  in the  con t ro l  
rootll  should  not be rou ted  t h r o u g h  the contro l  room.  

5-8.2 Cable Spreading Room and Cable Tunnels.  

5-8.2.1 Cable s p r e a d i n g  r()oms a n d  cable tunne l s  shou ld  
be p r o t e c t e d  with au toma t i c  sp r ink le r ,  water  ,;pray,. +)t- 
au tomat ic  gaseous  ex t ingu i sh ing  systems. Automat ic  spr in-  
kler  svs tems s h o u l d  be d e s i g n e d  t - r  a densi tx of  I).30 
gpm/sq  fi (0.20 l+/sec-m'-'t (),,er 250(I sq ti (232 m u) or  the  
most  r e m o t e  100 l inear  ti (30 m) of  caMe tunne l s  up to 
2500 sq fi (232 m~). For Hahm 1301 sxstcms a des :gn con- 
c e n t r a t i o n  of 6 p e r c e n t  h)r a 1() m i n u t e  soak ing  t ime  
should  be pr()x ided. 

5-8.2.2 ( ;able s p r e a d i n g  rooms  and cable tunne l s  should  
be p rov ided  with an eatIx w a r n i ng  tire detccn, )n  system. 

5-8.3 Grouped Electrical Cables. 

5-8.3.1 Cons ide ra t ion  s h . u l d  bc ,~tvell t(> the [tsc ()~[ t ire 
r e t a r d a n t  cable insulat ion such as those  pa>,sing the Flame 
Propaga t ion  Test  <ff the  In,;t i tute ot Electrical and  Elec- 
t ronics  Eng inee r s  (IEEE-SbS). ( , r o u p e d  electrical cables 
shou ld  be r o u t e d  awax iron:  e x p o s u r e  haz::rds +)r prl)- 
l e t t e d  as r equ i r ed  b'. the  tirc risk exaluati(m. In par t icular .  
care shou ld  bc taken to avoM r ou t t ng  cable trays nea r  

sou rce s  of  t gn i t i on  ()r t t a m m a b l c c o m b u s t t b l c  l iquids .  
W h e r e  such r( lut ing is unav<)idablc, cable tray,, shouh t  bc 
des igned  and  a r r a n g e d  to p reven t  the  sp read  (1t hrc.  

5-8.3.2 Cable trays subject  to a(_cumuhm()n ()f coal dust  
and  the  sp read  of  an  oil spill shou ld  bc cl ,vered bx sheet  
metal .  W h e r e  po ten t ia l  oil leakage  is a problem~ s()lid- 
b()tt()m traxs should  be a \o lded .  (:hall(teN in elevAtt(>n Call 
p reven t  oi l  travel a long  cables in a trax. 

5-8.3.3 T h e  fire risk eva lua t ion  shou ld  c11nsidcr the pr(>- 
vision ol t i re  supprt .ss i lm systems ()r fire r c t a r d a n t  (able  
( , )a t ings  <)t- bo th  fi)r protccti<)n of  cabh: c ( m t e n l r a t i o n s  
f rom exposu re  fire<. Care  shou ld  be exerc ised  in the  selec- 
t ion ot tire r e t a r d a n t  coat ings  to e n s u r e  tha t  d e r a t i n g  t)ltlt(.' 
t a m e  is c o n s i d e r e d  C()nsiderat i( ,n also sh()t,ld I)c given l() 
the abilitx to add  ()r rem(>vc cables and t() make  repair ,, t<) 
(_aMes pt4)tectcd with tit(_' retard:.tnl coatings.  

15-8.4 Switchgear and Relay Rooms. Sx~itch.,,z, car r()oms 
arm relay rooms should  be p r o v i d e d  with smoke  detecti<m 
s\s tenls .  

5-8.5 Battery Rooms. Battery r()()tllS shou ld  bc p r (wided  
with vent i la t ion  to limit the  c o n c e n t r a t i o n  ~ d h ? d r o g e n  t+) I 
pe rcen t  b: \ o l u m e .  For fu r the r  in i i ) rmat i (m retc'r to ANSI 
I EEE 484". Rec.mme.dc, l tb,.ti+, / . r  l . , tal /at .m De,:g. , , J  
ln.qallalio. ,{/ La~:g; Lead .'~tomg,- Batl,'rw,, ./,w (;rm'ralm,~ 5m- 
t~cm.s a~d 5ub.~talm~>. 

5-8.6 T r a n s f o r m e r s .  ()il-fllled main .  s ta t ion ~erxite, and  
start-up tr;.lnsf()rtllets should  be p ro tec t ed  with , into(nail(  
water  spva,, or f+)am-,,vatcr spra.~ svstetllS. 

5-8.7 Substations and Switchyards.  Subs t a t i on<  a n d  
swi tchvards  located at the g e n e r a t i n g  facilit,,, uti l izing com- 
bust ibic  oil tilled e q u i p m e n t  shou ld  bc p ro tec tcd  bx the  
yard fire h x d r a n t  system where  practical.  Spatial  s epma-  
lion of  t r a n s f o r m e r s  a n d  o the r  e q u i p m e n t  con ta in ing  over  
501) gal of  oil shou ld  be in acco rdance  with 3-1.3. Consid-  
e ra t ion  shou ld  be g i \ cn  to water  spray p ro tec t ion  of  trau' .-  
f iwmers critical to the t ransmis, , ion l e t h e  g e n e r a t e d  p(,x~cr. 

NOTE: I:ov mfbrmatlon pcvtammg to hrc pr~)tcction 
guidchnc, tor sub~t,m ns. sec ANSI IEEE 979. (,lud~ p,r 
, S ' I I /P , I ( I I I t~?I  1"-17(" I);*¢~]l t ~, '0~ I 

5-9 Auxiliary Equipment and Other Structures. 

5-9.1 Emergency Generators. 

5-9.1.1 T h e  instal lat ion and  ope ra t i on  of e tncrgenc~ gen-  
e ra to r s  shou ld  be in acc(>rdam e ~ ith N FPA 37, .~,ta*Mard/m 
lh, [~ ta l /a t .m am] [ , .  ~l Slatm~ezr~. (;.mhlt~llcol E~lLrtm, a.<J 
(;a~ 7-UHm.',. 

5-9.1.2 Fire Protection. 

5-9.1.2 .1  Emer~em? ,  ~en¢ ' ta t ,ws  h ) ( a t ed  wi th in  m a t n  
p lant  s t ruc tu res  sh()uld be pr<,tected bx aut(mtat ic  spr in-  
kler, water  spray, loam-water  spr ink le r ,  (n  gaseous- type  
cx t ingu i sh in~  system>.. Spr ink le r  and  water  spray pro-  
t ccuon  s\stetltS b h , u l d  be des igned  for a U.25 gpm )t ~ 
((I.17 L ~cc-tnUl dcn_,,itx ()\el- the l i l t  :n-ca. 
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5-9.1.2.2 W h e r e  gast 'ous sup t ) rcss ion  swlCl i lS <uc used {,n 
Co ln t )us l ion  e n g i n e s  tidal i l l ; I t  })C r c q u i r c d  Io Ope la l e  d u l -  
in~  the  SVSlCni d isch,ugc~+ c<m~ idc ra t i on  ~h¢,tl ld I)c ~ ivcn  h/ 
d i c  su t Ip l  ) ~,t cn~- i i ic  co l l t t l l i> l l< l i i  a i l  , i i i l i  o t i l n idc  al l  hq" 
e q u i p m e n t  coo l i ng .  

5-9.2 Storage Rooms, Offices, and Shops. .\ul<mlali( 
s p r i n k l e r s  s h o u l d  t)c p l , l t i d c d  h n  s to rage  I-{Ioln~. otf icc~. 
~lIl(| st lop~ COl l la i l l i n~  t l )n l t ) t lM i t ) l c  t l l ; l lcri ; . t ls l} l ; l l  tJiC~Clit 
nit cxpo,, l lYC io  ~u r r {mnd i tU .  ~ alC~i:~ tha t  ; i i t '  ( l i t i ( , t l  t{, i )L i i l t  
opcr<t t io l ls .  ( l : o r  o i l  N{i)l-{l,~t' I()OlllN. St'c :-)-7.'ll./.I 

5-9.3 W a r e h o u s e s .  Aut{,nl;llic s p r i n k l e r s  shml ld  bc pl~l- 
x i d c d  t i ) r  WalC}lOtl.~C.~ lh<lt con laha h i g h - t a h l c  cqu i l Jn i cn t  
i l I l d  comhus t i t ) l c  l l iatcri ; . l lS that  arc  c r i t i { a l  to t)~l~t t'l + ~4(+ltCl- 
a l i o n  <n- t ha t  coI1Mi l tHc ;i tiYc cxp<)MIrc  t<l Ol]tCl imp<Jr tan l  
bu i ld inR~.  

5-9.4 Fire Pumps. R~>{lIll~ t i l ) / l~i l l~ dicscl-drivcn t ire p u n q >  
shouk l  I)c p r o i c ( l c d  h\. a t ih l I l ia l l (  ~pl+it~klci+ tt;AiCl >t)ra~. <lr 
toa i l i - t~a lcr  spl-ink]t' l  + s\~R.iil~, l t X p r i n k l c r  , i i id  ~tatcr ~t/i;lX pi~,- 
Iccl iol l  ~t st; i l l , ;  a rc  t ) tov idcd  h q  t i rc  p t l n l  I) t/<)ust':g thct  >h<~tli(l 
bc dc~i~ncd tor  ;i {tcn~it~ ot I).2.-~ 71)ill+ ~(t h III. 17 1. scc-i l t ' l  <~\c'r 
the t i rc  ;ll'Ca. 

15-9.5 Cooling Towers. ( : { , ,> l i I lg t ( ,~ t ' t ' ,  ,+t ~ . m t ) u q i t / l c  
tO l l~ t l t lC l i~ l I l  tic;it a rc  c%cn l i a l  l~l C, l l l l i l l l lC ( I  pl , tnt  ~>pcia- 
t i o i >  s h o u l d  t)c p r o R t t c d  tl~ ;ttl lI)l l l~tli`` ~ p r h l k h ' r  <~t ~,l lt+l 
Sf)l'; l\ ',V~,ICII] ", ill ;<IC(OIXt;IIt( C wit h N Ft>A 2 14..v,t,~#,b~,t ,~, 
II hh'~-( , ,d in; f  7, : , ' , ' rL 

5-9.6 Auxiliary Boilers. 

5-9.6.1 : \ u x i l i a r \  b o i l c r - h i r n a t c ~ ,  t h e i r  tuc l  t / u l n h i ~  , ~ -  
tc'nl.Q c o m b u s t i o n  p r o d u ( t s  rcillox~_li S\nlcill~,. and  rclal<.'(t 
COll t rol  t ' q u i p i l l c n t  sh<)uld hc dcs i~ncd+ in>ra i led,  a l l ( i  +q)cr- 
a t c d  ill ~lccord;ltlCC tt lt}l .~c('llOll .'+l-~'). 

5-9 .6 .2  O i l -  o r  c o a l - f u c l c d  a u x i l i a r \  t / o i l c r y  l i l t , t i l e d  
~ l l h i n  m a i n  p l ; in l  .~H+tl(ttllCY. ~ l lou l ( t  hc p lOR'c icd  tB , i t l lo -  
l l iaii`` y tJ r ink ic r .  WalCi H I l l ' ; {  ) , I l l "  t ( in l l l - t~a lc r  s t ) l i uk l c l  ~n -  
It'lll~+ : \  .~p i ink lc l  ~',:qc111 i~ t ) r c t c r r c d  l h i o t l ~ i l l m l  the ;tti',:- 
iha i~  b o i l c r  i o o i l l  ( i l l  ;i l i .2D ~ t ) in  S{l tl /11.17 L~c { -n t -~  
dcnsi l~. . .k~ a i / i h l i m u m . . ~ t ) l  i n k i e r  <ll" t~,ilCl- ~l)t-~i~ t)r~ltc¢ thn l  
shou ld  I)c pl'+~\ i d cd  as o t l l h l / t ' ( l  in 5-3.1.  

5-9.7 Vch ich"  ro t>ai r  hl~i l i t lc~ ~,h<mld i n ; e l  the  rc.<tuilc+ 
Ill;Ill" {)J" NFt 'A  ~SI>>..";t~md<H:/1., I~.elmn (;~,rt.:~,,~ 

Chapter 6 Identif ication and Protect ion of  
Hazards  for Combust ion  Turbines  

6-1 General. 

6-1.1 I h i ~  ( h a l ) t c l  i , M I t i h c ~  t i r t '  a n d  Cxl)hl~i- l~ h a / , l l d ,  ,>t 
co i l i t / u~ l i on  t u r h l l l C  c l c t u i c  ~ c n c r a t i u  7 u i l i l~  and  <pc( i t ic~ 
Ft't Ol i / l l iCl ldC(t  t)l < >let I i{ HI ( r l lCl  i,l. 

6-1.2 It Ml<nihl  hc rc`` t ,pni /c 'd ih, t l  ~{it l ic ( { , in t lu>t i<m +i l l -  
b m c  ~Cl iC l ; l t l l l ~  t:acil i l ic~ t <,ll~ist Dt ll i~tniltct( l i lY ; ( ]  n/o, tulc~ 
w h e r e i n  ( { n l M r i l t l i { l i l  tot l~ i~l~ {d ~it i iBt lhc~c m~tdUlc~, t)r~> 
r i d i n g  f l i t ,  l sul)})] ) . c<gCl/ll~ll scrxicc>. ; l i l t [  i i i tcr ` ` { ) l l t lc t  t i fm~ 
t<l thc  c l c ( t r i c  :~\SlClll, X'~}lilt' <)thor t i ic i l i t ic~ ({,l lsiNl l i t  I ,u i ld -  

ill~4~ spc t ihc 'a l l t  dc~i<4ncd a n d  b u i h  {ll In<~diticd h n  Ill<' 
t+m/ I )u~ l i l l n  l u l l ) h i t  ~t ' l lCl ' t l lOl '  nn( I  it~ <ul×i l iar ic~.  T h c r c -  
t<)rc. ~ll l l lC fit ihc~c l 'C t~H l t i l l t l l da l i o l i ~  I l l ; l \  I)c l l l l l lC  <ll)pli- 
~ ,tl)lc I~ o i l ;  i v p c  o f  i ) lant  t l l an  i hc  o l h c l ,  

6-2 Application of Chapters 2 through 5 and Chapter 8. 
T h e  rt+t{,nlnw,~dati<in ,, {+mt;tilwd ill ( . hap tc r>  2 thl,lU~t-h 3 
<ln(l C h a l l t t ' r  8 Ill,F, a p p l t  It+ {'OlnbU',ti~il+ t u r b i m "  , :h:ct r i t  
Rt, l l c ra t ing  uIlib,. It l., in t t l l l lbcn l  on  thc  hl 'c risk (.,t a l u a t . m  
1o dct``'l-lllillC x t h i c h  l t ' t (Hl l l l lCl l l t , l l iOl lS  .lilt)It h, <lnx sl)ccifi( 
, . ,m/bust i~m tu r l ) i r t c  un i t .  l h i , .  is { h m c  b; c t :dua t in ,u  tit,.' 
'.,pctih,{ h; . l /ards ~:hat c x i q  in t i le  taci l i t ' ,  and  ``.tahl<Hing i hc  
It'xcl <d a t c c p t a b h :  t+i,,k hw thc  t<tcilitx. For  h n g c  ``olnhus-  
ii~m l u r b i l w  unit ' ,  ~>l-C.lnMnt.d < t ( lc  plzuaD,, it is c×p t ' c . . ' d  
l h a t  Ill(IS[ <)l t i l t  r c c + m t n t c n d a t i o n >  ~,ilI app lx ,  t, hc rc , i s  lot 
i n d i t i d u a l  l,a( k, igcd t o n l l m q i o n  t u r l ) i n c  uni t>,  I th ln t  ot  lh t '  
l c ' ( ' + l l l l l t l C l l t i a l i o l l ~  t~ill l lOt a p l ) h  s i n ( , :  t h e  } t a / < i l d ~  
(It's( r i l /c( t  I l l ; i t  II(lI c x i q  Ic.~..  n inaI l  uu i t s  l l l , i t  h ; i t c  n{, t<iblc 
sprcad in<t  ̀  YO{llll (If t~,tl'Ch{)llSC}. 

6-3 General Design and Equipment Arrangement. 

6-3.1 . \ d c q u , l t t '  ,+,.'par,lthm slt<mld bt' pr{>,,idt.d..I.:, dct<:r- 
m i n e d  It', tht. lh-c l-~>k cv ;dua t ion ,  l,<..twccn: 

[,l) :\(!];l``t.+lll t 'onll)tt ' , ti ,  tn tillbin<_" unit,4 

,h+ Adi. i``t 'n+ M l l l ( [ / l lC : -  (~1 t'xpflNtll<2'4. 

I~l Adj<l{t'nt pr{,pcrtiu~, It..~.. t ank  l<u-ms <w natur , t l  t4,> 
t,l( ilitic~ th,lt <+ ,uld l>rc>,cril ;i ';C\Cl c CXi)O'q t l t '  ), 

6-3.2 ( ; o w ,  i ( M ' a t i ,  m ~.lt,ltll<-t hc  ~i', , . 'n t,~ e q u i p m e n t  I ; l , , ,u t  
tha i  i', , l ( ! j ; l t , . 'nt l<> ,.,>ml:,usti{,n turl>in<:s a i m  Ill l ine  v, i th 
i ) la l t t  ', (1t t u r b i n e  a n d  ~<lmprc.,~,<)r di,&'~ th.u ha ' ,c  ,~ h i g h c l  
p o t c n t i a l  t b r  datnae,c  h o n /  tlyin.e, dc l ) rb, .  

6-4 U n a t t e n d e d  F a c i l i t i e s .  t:acililic~ tll<lt arc' <>pcraR'd 
Ulhttlcn(l,._'tl lllC,+.cnt d>t'(ial fir,." pl,m.'cti , .m t{m,.crn,, .  

6-4.1 ( : o w ,  l d c r a d o n  , , h -u l d  h,.: ~ i , .cn t )oth 1<> I l l( .  d t . l .w t 'd  
rc, ,p,m,<: i i n l c  of  ill,.' fir``' t) l- ig;tdt, <>r put)l i~ l i r c  hghdlv_,  
lw r , , , nn< . l  lv, h i , .h ma', b,u sc',,.'r./l h~mr:, l  und  t,, dR' I a t k  +>t 
i )cr . .~, imcl  :P, MI;lhl,.. t,, alt ' r t  o ther . ,  1o a t i r c ,  , m d i l i o n .  

6-4 .2  T h t '  h r c  r i . .k c v a h . m t i , n  sh , .mM .i{Idt,..,,, d``'l<t,.t.d 
rc 'T, ,m' , t '  , i nd  lack ,>t , t<mmmni ` `a tMn .  -I-M~ ma', ,..stahli.,h 
the  m . c d  t,, t ) r~, \ idc a d d i t m n a l  h r c  p r o t e c t i o n  mca~iu-cs l,, 
t)rt.t cnI  ,i lnai<lr tit-{, ~prcad  p r i o r  h, Ihc  a l l  ival ot h r c  t]~}ll- 
m ~  p tTS,mnt ' l .  T h t '  d,. ' la ' ,cd rcsp<,n,,c t)x pcr ' , ,mn, . ' l  to  lit,_ 
',lit' IIIH\ IICt t'v+,il;llu ,llllI}lll,ltlC ~}llll()tt OI tilC t )umt > 

6-4.3 It , tulDnlmit  t~atcr <w tbani  tu-c , U l ) t n c ~ i , m  ~ , t c m >  
,u c ut lhzc(l ,  ,i c \ c l i n~  d c l u ~ c  \ a h c  s h - u l d  hc t<)n~i(IclCd 
T h u  ;lll;ilt~``'lllCllI t~ill ( h ' p c n d  <m Ill<' I\l)<" ot ,,t, ,tt ' in a n d  
th¢+ }l,W:lld t,i o t c c t cd ,  l h c r m a l  (k.tc¢ l ion i, I c(<,mlncn(l¢ 'd,  

6-4.4 t.tcnl,>tt, a n n u n ( i . m , m  {+| the t i re  : , l .~nahn~ F, an,.:l t,, 
,me  ,>l m{ , , . '  , .cul:,tanll ' ,  a t t , : n d c d  ]{l``:tti<m,,; i,, t r i l i t a I  h l l  
t.nv.,r-,_,n,.", rc.:p{m,.``" l h c  Ill``' , . i~r, : thn~ i)ar,::l , .h , ,u ld h,.. 
]<KA|t'(] ill tht" c i t l l \  I,~ lilt ' Illl;IllCll(tCd p]tllti. 

6-4.5 It i'. iml /c,  r t : ln t  that  Ill,._' r,._.,,p+mdin- IHc ht ig<i{t t .  ,,t 
l )Ul lh( . t h t '  tl,,,htin,.4, h , r t t . ,  t;u f im t i l i a r  ,.vlth ;l,.t c,,,. t}Nmt h r c  
pl+,l,, '( l i(n+ ,,\'..lcll]:,, C l l lC l~ t ' l t ( \  ] i g l l l l I / ~ .  ,, i ._~d~ h<t / : t ld , .  
, lnd  m,.. th,>d, - t  th t .  ~ ,m t ro l .  I-hi~. ' , l /~nlM h<_, r,.'th_.`` R.d i l l  th , '  
phu l t  t i l t '  C l I lCI~CI I ( \  }}1,1II (',~f +~,t/'i+J~l 2-7).  
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] 6-4.6  I f a n  <lulom<ttic tb<tnl s\ stem is provided fhr  thc t i lcl  
.MOl':.lgC tanks, a cycling SVStCI]I could bc pr(Mdc{t t{i ";hul 
down t i l t  svstcln ~%'}1('1] []]C t ( ta i l l  COllCCIItla[C suppl? is 
cxhat is lcd.  

6-5 C o m b u s t i o n  Tu rb ine  Generators .  

6-5.1 General .  

6-5.1.1 Sitc-spccitic design t i red | l i ons  (}I- ill~llltl|;icttiic'ls" 
typical {lcsign will .~(}VCl-ll ~hich C{ttlip11)Cllt tl;.lS {'II{']{)MII'L'S 
OF h(p.\ Ill:_lI1V. separate encl()surcs wi l l  I}c p r o \ i d c d  f in  Ihc 
Coi l i } )usl io i l  l t l l 'b i l lO ~tql t> iator  e { tu ipn lcn t .  The c o m b u q i o n  
i u r b i n c  ,~c'l]c'rator is [l-~2queiii l \ supp l ied  ;1~ ,1 {O l l i p l c t c  
p o w e r  p ]a t l l  f }ackagc w i i h  c { t u i p i n c n l  l l lOUllt t ,  d (i l l  skids i l l  
pads and p r o \ i d c d  wi th i t lctal {'ild{}SUl'C's |blnl in,~ {Ill all- 
wca t ] l c r  t / ou t ing .  |n ad (h t io i l  to I )c ing ",~t'athcr i iTh t ,  t i l t  
CI1C[{)S/IFCS ;ll-C d c s i g n c d  t{} I l l o r | t i c  th{'rIIY:ll {111{1 ;lc+/usli{;_il 
insular|t in. 

6-5.1.2 The  nl<tior t irc ha/ards associated ~ i lh  confl}ci~- 
l i on  t u r b i n e  <~cilcI~iloF t i t | i ts art ' :  

{a) Flamm,l l ) lc  and {{ml l)ust i l } lc tucl~, and 

{b} t t~ {hau l i c  f ind lubr ica t ing (,il~. 

] 6-5.1.3 In ti~c c \cnt  ot 'a p i p (  |a ih l rc,  largt '  ;unoui l t~  ot oil 
or |i1{'1 {'{mid I)c rch'a>cd and ignite (m {'OIlt:.t{'t with hot 
niclal parts. In addition t{i external  fir( haz<lrds, tOlnbUS- 
li{}ll t l . l l b incs  a r c  >Ub.lC{I Io t h e  i ] a z a r d  +}| unco l l t r {} ] ] cd  
in terna l  tirc~ it |]:_iliic'{)tlt o t t l i r s  and the fucl is 1]ol ~htit of f  
inuncd ia te l \ .  ()i i f  t\ icl is <ldmit tcd t(, a h(,i c.nginc and 
ign i t ion  {tots iiot oCCtli. ( ) t i l e r  ha/ar{ l~ ascottared ~ i i h  ihc 
COlllt)UStioil tu rb l IR '  ~t'llCl-~.lloi-s ~.I1 c: 

{a) Ek.ctrical c(tuipn]ent,  { l i ld 

(b) [.;AI-~C :.tlll{)tlllP, {if t ihcr  nic( l ia a l ld  cIldOMll-c, hlsulatiOll. 

6-5.2 Prevention o f  Internal Fires in Combust ion Turbines.  

6-5.2.1 (2+)lnt}ustion iurt} incs sh(m]{I haxc ttalnc dctcctor~ 
in t i l t  c(}l]lbUSli(lll sccti{m It} {lclc{I tl;llllCOtlt +)1" igniti{)n 
t~iilure during- startup. 111 t}]c c'asc o f  t lanlcout  the tucl 
sh{}ul{t bc rapi{ l lv  ~}ltll {)t]. I f i gn i t i+m i~ I l l } t  ach ic \cd  ~ i th in  
a nor l l l a l  s lar tu f) t in|c, thcn the contr( l l  s \s lc i l l  sh~}uld 
~.lb(lI'[ lht :  su.tl-ttlp i l i /d {ll)~,{. thc fucl  \a l \ c~ .  

X(YIE: \Vhcn <l l lanicoul iw{urs, lucl \alxc~ ~]l{}uI{i {h/~c 
<l~ l,lt}i{t[~ ,l> p{}~>it)lc tprc'lcr<lblx Ic>~ th,ui I ~{.ton(l) i,> t)rc'- 
c]udc iht' a{'t unlu[;lli{}ii {it unl)url]c{l tut.1 In ihc { i) int}uqi l ln 
{'h,iillt)t'r l . i}~ t '\p{' l i t ' I /{c' dl}ttl i i lc'i i l> thai! h ic-  ill c\t>l,,- 
~iOli~ }hi',t' {}{~ tlllt'+l lil ~\'qt'llP, ~a[It'I1 l i l t '  hic'l I~ll].illl)li ;xA> 
II{ll ; lch ic \c ( l  ~ i t t l in  2"> ~c{oil(t~. 

6-5.2.2 In  o r d e r  to | } l cxcn t  {+,n(t i t ion> tha i  cou ld  t'i.ltlSt" ;i 
l i rc  ~ hi lc ihc  t l l i i t  is {)pc'r;.ll i l l~. ((} l / l l ' (} l  pat  ka$4c'> h i r  { , } l l l -  
b t ls t ion t t l rb in t '~  s} lou}d inc lude  t l w  tb l lowin:4 lll(,11il{lls: 

(,i) T u r b i n e  speed %t'tlM)I. i l ] ( tcpcl ] ( icn!  {}f l i lc  I11;11II i~lt\- 
t ' i I /OI .  1{)1 t r i p p i n g  {)ii {); t : lsi)c{ 'd- 

( i l l  \ i b r a t i { } l t  l l lo l l i to i -x  at t i l t '  l i la i l l  tUl l } i l l t .  1)c;11 IllgS. |D1 
l r i p p i n ~  Oli cxtc'ssiv{ '  v iMa t | on .  

({) T u r l ) i n c  c x h a t l S t  l t ' l l / i )c i - { l iu rc  l l l { } i l i t ()r .  [o r  l r l p p i l i g  
Oil high t t 'n lpcYal / l l -c .  

X( )T I - . :  \ l ( } n i l o l ~  I l ir ({] i i{ i i l i l i i l~ ~}}', ;lu{t i{ i ,h{}ll[+l h<l\c ,i 
lm~ cl ai:.irill i}{)llll i l l ; i l{ ' l l {lll{'1:11{}1 x i l l  {tclci i{}i ;i l in~ {q}cr- 
. l l i i lg {{indiii{iu~. Scc .-\N~;I B I33 .&  ( , , : ,  /nUn., (.,.l*./ a,.: 

6 - 5 . 2 . 3  [ ' w o  sa|}. ' l \  sht l l ( ) t [  \ a i v c >  in sc r i c~  +ill l l lc  lll:lil/ 
hlcl l i n t  sh{nllf l  })c used to mi l l in l i / t ,  the l i k c l i h . o d  o f  fuel 
lc<[king in to  Ihc eng ine .  ( i n  X;i~ sx~lt, lll~ t i l l  ;dt i l { i i l ia l i t  ;{'11I 
it} the outsi{ lc atnl+islJhcrc +h{)ukt tlc t ) r , , \ idcd  })ct+xccn the 
two valvck. 

6-5.3 Prevention o f  External Fires in Combustion Turbines.  

6-5.3.1 Piping sv~tc.ms , , upph ing  II;mnn,lt} lc and con~bus- 
t ibic l iquids and ,~ast'~' should bc {It,dohi.d,, to min in f izc  oil 
m id  tucl p ip ing  f i l ihucs as dcscr ibcd below. 

{a'~ If r ig id  metal  p i p i ng  i,~ used, it , ,hould bc dc~,i:4ncd 
wi th f l ccdom to dct lcct  ~xith tilt. cngmc,  in <tn~ d i r c t t i on .  
at t i l t  interlace ~i th tim turbine.  Tins rccommcndati{)n 
also should apph  t+l hvdr,lulic linch, thai mc  ({mncctcd t{, 
H({{_'NMII'V ~{_'~ll'hox('s OF {I(l11HlOlh lll{)llH[t'd ( t i r c{dx  it] the 
(noinc .  Properly dcs igucd metallic ho,,c is ;m <dtcrnatixc 
i}}1 tucI. i lxdrauli( ,  and hlbc oil lines in high \ibrafiol] 
mcas,  bctwc<,'n rigid pipc suppl) Iinc~ and m;ufithld>. <rod 
the points o t cn t rx  at the cnginc  intcr|~t{.c. 

(b~ Rigid p i l l ing  connccR.d  dirt.ctlx to thc t u rb ine  
should be suppor ted  such that tallurcs xxi]l not occur duc 
to the natural fl-cqucnc) ot t i l t  piping coinciding with the 
rotational speed of the conibusti+in turl}inc. (2uc  sh{}uld bc 
taken m tt~c design of  p ip(  ,,uppmt', t{> axoi(l xit)l<lti{ms 
induced bv oi l ier  c(tuipn~cnt that ma\ cxt i tc  it> natural  
h-cqucnc).  

{c) WcMcd pip(  jo ints  should be used ~xhcrc practical. 
"l 'tncadc'd couplings and tlan.t4c I)(ihs in fucI and oil piping 
sh{luM bc asscml)lcd using a t{wquc wrench and tor(luc(l i(i 
ihc n ianu |hc turcr ' s  rc<luircn]cms. (;<mt)lin<,.ts sh{mld h,l~ c a 
p{)sifivc locking device it} })l't'\C'11t IllISt rowing. 

(d)  Illsll 'lllllClll;.lti()ll tilt)in,R, t)ipin~4 , and gau:4c> should 
lie pro tc( tcd  fl'onl a{_cidcnt,d mc{h,mical flanm:4c. Sight 
glassc~ sil(}uld bc unbreakable.  

{el \Vhcrc t}raclitad, lul}ri{<uing oil hnc,  ql{}ul{1 ust' pip(  
gtl;lI '(l  ('oIlStI'll{'li+)II ~AII}I d i e  p lC ' , s t l r c  i c e d  l in t '  h i ( l i e d  
in,;idc the l"CttlYl/ line. 

6-5.3.2 Ill 111:.111", units tht' hlbri{ating, <>ill', u>c'{l tor }}{)t}l 
lubricati{m and hydraulic t~inil{,1. A listed tire resist |x(  
t lui{t q l ou i d  IIc {on~l{ lc l t ' { l  t+}r u~c iu h+}th ,x~tcm~. It '~ct)- 
:Ar,ltt' ~\ stt'lll~, ; l l t '  used. fiR' h; drau l i {  {{}llll"()l ~\Mt' l l l  s}]oul{t 
US( {1 li.~icfl hl-t' rc~istixc tB{ti-{iulic f lu id.  

6-5.3.3 {2oni l }uq ih lc  g~i~ {lc'ic, cii lr{~} ~l/{>til(l bc { { in~ idc lcd 
t{)]- t i l t '  {'ll{'l(l~;tll"C ~AI/CII t i l t '  | ] l t ' ]  ll;ll" l h c  ~71~ I U l l ) i l l C  i~; i i { l i -  

t11;1l g-d> i}1-() l l lCl 7:.lsc{}tlk-l).t}t, f i lcH. 

6-5.3.4 Fi i r  l 't '{'+)llllllt 'l/{l;lti{,i],, 1-c2,al(lin:2, t+}llHIillll/{_'lll 
and dr ,unagc  .if liquids, ,;cc St'tit{in 3-5. 

6-5.4  Fire Pro tec t ion  for C o m b u s t i o n  Turb ine .  

6-5.4.1 l )c tcrn l in , l t i<m <}t ti lt, nccd t}lr tire ~litqitc'~si<ln t<}] 
I h c  {(}III}){IMI+}II ltll 'l)illt" s i l o t l l d  t)t' });.lst'ft +ill t+)ll~,i(lt'l;lli(}l/ 
+,t the hdhiwing:  size and x<lluc {>t the c+,mt}u>ti{,n mr l ) lnc .  
{+)II~;t'(]tlt'll( '{',~ {it I{}~;~ (}t l ] l { '  {o1111}11,,1J+)I1 It11t)111{', ; l I ld xt l i -  
ncl , l l } i l i t \  { I fa{ l i<l{cnl M l t l { l i l lCs  : ln{t  c q t l l p l l l { ' l l t  I{> ( I : i l lHIgc 
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6-5.4.2 Water  suppres s ion  systems, where  p r o x i d e d ,  
should follow the recommenda t ions  in Chapter  5 and the 
fo l lowing criteria: 

(a) ~A'ater spray nozzles provided to protect  the p o u e r  
turbine bearing housings behind tile exhaust  duct should 
be directed based on unit geomet ry  to avoid possible ~a tc r  
damage.  

Ib) Au tomat i c  s p r i n k l e r  o r  water  spray p r o t e c t i o n  
should be pro~ idcd for exposed oil piping and arca~ on the 
floor under  the tu rb ine  where  leaking oil may collect. 

Ic) Water spray nozzles should not be directed at the 
turbine casing or  tile con lbus to f  

~d) Fuel ~alves should be a r ranged  to clo~c automali-  
callx on water flow. 

6-5.4.3 Total Flooding Gaseous Systems. 

6-5.4.3.1 Where  total f looding gaseous systems are  used, 
the turbine enclosure should be ar ranged  fi~l nlii~.imum 
leakage bx au tomat ic  closing o f  the door~, vent i la t ion 
dantpers,  and automatic  shutdown of the tans and o ther  
openings.  Contbustion turbine o )mpar tmen t s  arc designed 
to be capable of  nomina l lx  air-tight closure. Dur ing opcra-  
tion there is. however,  a n e e d  for substantial amounts  of 
se~ondarx cooling (compar tment  ventilation l air. This  air 
can bc moxed through the compar tments  by tTlns or  ven- 
turi action trom the turbine combust ion air. This air flo~ 
will uot stop immediate ly  upon shutdown,  and, therefbre.  
it nnist be considered in the ext inguishing system design. 

6-5.4.3.2 (;a,~ design concent ra t ions  should be held as 
long as the hazards ot hot metal surfaces above the auto- 
ignition tempera ture  and uncontrol led  combustible liquid 
flm~ exist (consult m a n u f a c t u r c r  for cool down times). 
Proper  gascons ext inguishing system design dictates that 
the design concentra t ion be held in the compar tmen t  fin 
the coohng t ime discussed above to take place• This  has 
been shown to be a round  20 minutes }~:)r manx areas, but 
can be substantiallx longer.  It also has been shown that the 
imtial ,*as discharge will not hokt for a 20-rain time period 
in most turbine (omparmlen t s .  l h e r e l o r c ,  the des igner  
must determine the level of  an ex tended  added  discharge 
that is neccssarx, to maintain fire cxt inguishment .  This usu- 
all~ requires d~scharge testing to de te rmine  if design con- 
centrations can be maiutamed.  Where  ,ras concentrat ions  
cannot  be cfl~:ctivelv mainta ined,  an a l tmnat ixc  system, 
such as high-expans'ion tban~ or water ext inguishing sxs- 
tom, ma~ be dcsirablc. 

6-5.4.3.3 System operat ions  should be a r ranged  to close 
the fuel ~al~e.~• 

6-5.4.3.4 Maintenance of total f looding systems, is par tk-  
ularl~ critical. In addi t ion to the ext inguishing equipment ,  
the integrit? of  the enclosure  to be flooded and the inter- 
locks be t~een tile two should bc maintained.  

6-5.4.3.5 It should bc noted that deep seated fires, such 
as oil-,~oaked insulation, may be present  and will require  
manual  cxt inguishnmnt  atte~; the gaseou.~ sx stem soak time. 

6-5.4.3.6 For combust ion turbines located indoors,  provi- 
si~,ns shouM bc addres,sed for satelx removing  the gas and 
potential toxic combust ion by-products f iom the turbine 
enclosure tbl lo~ing system actuation. 

6-5.4.4 High-Expans ion  Foam Systems.  W h e r e  total 
f looding h igh-expans ion  foam sxstems are t, sed for the 
cnctosure in which the turbine is iocated, system opera t ion  

] shou ld  bc a r ranged  to close the fuel valvc,s. 

6-5.4.5 Lubr ica t ing oil reservoirs  and handl ing  equip-  
mcnt  should be protec ted  in accordance with 3-7.3.1 and 
3-7A..t. 

6-5.5 Inlet Air Filter. 

6-5.5.1 .Mr filters should be of  a type that will not burn 
fl-eeh xvhcn exposed to tire. Fihers quatitking :,s Class 1 as 
tested in accordance with UL 90(I, Sta~idard ~or Safi'ty Te,q 
Pe~jrnma~tce oj ,-{,r Filter,s. meet these requirements .  

6-5.5.2 Manual  fire f ighting equipntent  should bc avail- 
able to personnel  peril, wining main tenance  on air fihers. 

6-5.5.3 Access doors  or  hatches should be proxided  fin, 
manual  fire f ighting on large air filter structures.  

6-5.6 Generator. 

6-5.6.1 H y d r o g e n  sxstems should comply, with recom- 
mendat ions  in 5-7.1 ,rod 5-7.4.6. 

6-5.6.2 Fire protection should be provided  in accordance 
with 6-5.4.1, 6-5.4.2, 6-5A.3, or 6-5.4.4. 

6-5.6.3 Air-cooled genera to rs  should  be t ightly sealed 
against the ingress of moisture in the exent  of  discharge 
{accidental or  otherwise~ o f t  water spray system. Sealing 
must be positive,  such as bx a gaskct o r  g rou t ing ,  all 
a round  the gene ra to r  housing. 

6-5.7 Starting Equipment.  Fire p ro tec t ion  shou ld  bc 
proxided  for the start ing e q u i p m e n t  and its enclosure,  
based 011 considerat ion of  tile factors in (3-5.4.1. 

6-6 Electrical Equipment. 

[6-6.1 Control Enclosures.  The size of the combust ion  
turbine genera to r  and the ~itc dcsi~m de te rmine  whether  " m 

control  enclosures are provided.  Control  enclosures  nor- 
mally are  used in remote  locations and are des igned to bc 
unat tended.  Control  enclosures contain turbine  and gener-  
ator control  panels, switchgear,  batteries, relaxs, and indi- 
cation gauges. 

I 6-6.2 Auxiliary Electrical Equipment Enclosures. Aux- 
iliarx electricai e q u i p m e n t  enclosures ,  wfierc p rov ided ,  
normallx, contain static excitation equ ipment ,  switchgear.  
cur ren t  t ransformers ,  potent ial  t ransformer~,  grounchng 
t ranshnmers ,  and other  electrical equ ipment .  

6-6.3 A smoke detection sxstem should bc proxidcd for 
alarm (mlv and early warning of an electrical tire. 

6-6.4 A total f looding ga,seous suppress ion ,~stcm shonld 
bc con~,idered fiw tile enclosures.  

6-7 Combined Cycle Units. 

[ 6-7.1 Heat Recover)- Steam Generators. Heat rccover~ 
~team gencra tor~  using supp l emen ta l  f i r ing should bc 
designed and protected in accordance ~xith Section 5-5. 

1992 Edition 



,.\1. I 'ERNA[ I \ 'E  [-'k EI.S 8 5 0 - 2 9  

[ 6-7.2 Steam Turbines. Steam turbines, generators ,  and 
their associated hazards should be designed and protected 
in accordance ~i th Section 5-7. 

Chapter  7 A l ternat ive  F u e l s  

7-1 Genera l .  This chapter  identifies fire and explosion 
hazards of  alternative tuel le.g.. RDF, MSW, biomassl fired 
electric genera t ing  plants and specifies r e c o m m e n d e d  pro- 
tection criteria. 

7-2 Application of Chapters 2 through 5 and Chapter 8. 
The  recommenda t ions  contained in Chapters  2 th rough 5 
and Chapte r  8 max apply to al ternative fuel fired electric 
genera t ing  station units. It is incumbent  upon the fire risk 
c~aluation to de te rmine  which recommenda t ions  apply to 
an} specific alternatixe fuel fired unit, This is done  by eval- 
uating the specific hazards that exist in the facilitx and 
de te rmin ing  the level of acceptable risk tot the tacilitv. It is 
expected that most of  the recommendation,~ will apply to 
all units, except  where: 

{al Size and specific design el iminate certain hazards 
{e.g., H,, seal oil units, cable spreading rooms, or  ware- 
houses), and 

(b/ The  fire risk e~aluation indicates a single source ofwater  
(e.g., a single tank) is considered adequate and reliable. 

7-3 Mass Burn Fuels. 

7-3.1 General. 

7-3.1.1 This  sect ion (Section 7-31 ident i t ies  fire and 
explosion hazards that are  unique  to the use of municipal  
solid waste (MSW) as a boiler fucl by means of  a process 
that includes the haul ing of  MSW directly to a t ipping floor 
or storage pit and burn ing  without any special processing. 
MSW is munic ipa l  solid waste consist ing ot commonly  
occurr ing  residential and light commercial  ~aste. 

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

/al Sourcing,  receipt,  handl ing,  and s torage of  large 
quantities of  MS\V. 

(b) Unsui table  waste e n t e r i n g  the facility'. Examples  
include certain hydrocarbons ,  f lammable  liquids, metal  
dusts, acetylene, explosives, etc. 

(c) Hydraul ic  and lubricating oils associated with the 
processing equipment .  

(d~ Improper ly  inaintamcd electrical equipment .  

(e) Large amounts  of MSW accumulat ing in unsuitable 
area~ as a resuh of  spillage or handling.  

(f) Inadequa te  dust control.  

7-3.2 Plant Arrangement. 

7-3.2.1 A MSW hot-load unloading area should bc desig- 
nated and separated f rom o ther  areas (preli:rab]} out- 
doors) so that loads containing smolder ing or  o ther  suspect 

constituents can be segregated.  Such area,~ should be prop-  
crlx. m o n i t o r e d  and e q u i p p e d  to p r o m p t l y  ex t ingu ish  
incipient fires before recombin ing  ~i th o ther  MSW. 

7-3.2.2 The  t-ethse pit is normally enclosed on three sides, 
u t) to the charg ing  level, by, reinfi)rced concrete  walls. l h e  
thickness ot the walls vary with tacilitv design but ~hould 
provide a m in imum ot 2- in tire ~eparation. 

7-3.2.3 Exposed steel columns located at the h-out of the" 
t efhse pit should be protected against structural damage  
cau.~ed by heat  (fire). This  protection could include con- 
crete encasement ,  water spray, or o ther  suitable al terna- 
tives and should extend f iom the base ot the co lumn to the 
roof  of  the refuse pit enclosure.  Care should be taken to 
protect f i re-proofing fi-om mechanical  damage.  

7-3.2.4 Smoke or  beat vents should be cons idered  in 
accordance with 3-4.1. 

7-3.2.5 Overhead  cranes are often used to inix and stock 
the refuse within the pit. Undesirable waste (large items 
such as refrigerators)  is often separated fi-om the waste 
stock by the c rane  o p e r a t o r  for oflMte disposal  or  for 
shredding/process ing (,~ee 7-3.5) prior  to rep lacement  into 
the waste stock..MI o ther  items arc loaded directly into 
boiler ti:ed hoppers  without processing. In addit ion,  the 
acceptable method  tot ex t inguishment  of  small fire~ is also 
direct loading of  the smolder ing  refuse into the hoppers  b~ 
the crane operator .  The  following considerat ions should be 
given with respect to the crane opera tor ' s  pulpit:  

(at Locating the pulpit  such that opera tor  satctv is not 
compromised.  

(b) Ability to have a cleat- and unobstructed view ot all 
storage and charging  areas. 

(c) Prov id ing  sel f -contained b rea th ing  appara tus  for 
opera tor  egress. 

(d) Providing direct communica t ion  with the boiler  con- 
t r o l  r o o n l  and floor manager .  

(e) Ability to activate fire protecnon equipment .  

7-3.2.6 Boiler riced equipment ,  such as a chute or  meter-  
ing bin,  s h o u l d  be o f  n o n c o m b u s t i b l e  ma te r i a l  and  
designed to minimize pockets or corners  that could cause 
combustible material  to build tap. Video momtor ing  should 
be considered for locations not readiE visible to plant staff, 
For fhr ther  guidance,  see NFPA 8505, Recommended Pracbc; 

}br ,Stoke, Operaho~t. 

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

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

7-3.3.1 A c o m m u n i c a t i o n  system should  be p rov ided  
between the floor manager  and the control room to expe- 
dite assistance in the event  of  fire. 

7-3.3.2 The  floor opera tors  should ensure  that MSW is 
contmuouslx mo~cd to the proces~ino or  storag-,: areas. 
VehMes loaded with MSW should not be parked in the 
bui lding dur ing  idle periods. 
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7-3.3.3 .4. re ,~u lar  pr()glain ot housckeepin~ sh()uld bc 
cstabhshcd I<) kccp tonccntraf ions ()t t()lllt)u.~tib]c I!lateria] 
t(7 ,i i l l i i l i n l l i n l .  

7-3 .3 .4  ( ) p c r a t i o n a l  c x p c r i c n c e  has  d e m o n s t r a t e d  tha t  
r o v i n g  o p e r a t o r s  a n d  o t h e r  p lan t  pc rs ( )nnc l  have  been kc\  
faciors in detccti(,n of thcs a l l d  IlIl~,;.itL' conditions. It is 
uuportani that thcx. be propel-l) trained t(7 <)bscr\c and 
I'C~.ICI[ It) I l l ( i p i c n l  f i l ' t '  s i luat i ( ) l l ' , .  These  sh()uid bc r e p o r t e d  
IO Ill(_' c o n t r o l  FO()ll'i ( )pcra t ( ) r  t(~r c \ a l u a l i ( m  to ( t c t e r n l h l c  
\ d i a t  t ic \ ion i~ t~) bc u_ikeii. 

X( )TE:  Thc tr<ittit pa l ic rn  ~hl)uld nnnhnizc :An\ rcquirc- 
i l lcnl It>i Moi~ij4c ot lhc M . ~ W  m i i T i u h  cnt lo~c'd col l lahic,  i,,. 
, , t i th ~i~ I i ; i l l t ' l • .  i(i l i i i l l l l l l i / t ,  lh(, e l l i l l  Ft' l l(t '  ill • t )ol l lAI]t ' ( ) lP,  
( o n i l ) u ' q i o n  ot lht '  hit ' l .  

7-3.4 Fire Protection. 

7-3.4.1 l-h)sc sl<lti(m~ de~igiicd in acc()r(tan(:c with NFPA 
1"1 shou ld  be l ( )catcd t ] l r o t l ~ h o t i t  M ~ \ V  StOl'a~c ttippin<4 
b u i l d i n g ) ,  c h a r o i n g  f l oo r ,  t i l - ing f l oo r ,  h \ d r a t l ] i t  ,lle;.t. t l l ld  
res id l i e  b t l i ] d i i l g .  I ) t l c  to l i l t"  high | rc( ] t lcnc,v ot  u:~c, th0 fbl-  
lo~ iil~ p(lilitS 5|l()tikl be  (;()llsidcl cd:  

(~1) l . ( ' )c ; . t l ion ; t l l f i  p h \ s i c a l  p l ( ) r c ( l i o l l  :~() ,l~, l o  a ~ . o i d  
x ) t e n l i a l  d . i l l l , i~e  d t i c  lo  t ra f f ic  pattcrn.~, 

(b) ~ize and  nt l l l l } )eF I() bt '  ( le l (_ ' lq l / i l l e ( l  I t ) l  t l I l i( . l l l( . '  | ) I , t i l l  
,~C()l l lC[l\ C ~'" push walls). 

( ( )  ~']~.isc o f  l i s t ,  l ) ] a i l l t c n a [ / ( c ,  a t i l t  s l() i ' , i~e. <uch a>, 
t h r ( ) u~h  f l i c  tlSt" (7] t : ( )n t inuous- | ] ( )w,  n o n c o l l a p s i b l e  hosc 
reels. 

(d) Pr() tcc t ion f l o n l  i r c e z i n ~  in u n h c a i c d  areas. 

N ( ) I E :  g<t,c(t on plant /con/cu-~,. conlt)uMiblc h,adin~, 
and ~l , i f l  : , t ic,  a 751) -~pl l i  ((.)-t()-L i l l in l  i / lo l / i lor  l loz/ lc ina\ 
bc nccdcd Ill l icu t)[ or In ¢onjunt ' l ion ~\ith tlo~t.~, 

7-3.4.2 MS\\" conxe\or< .qlould bc Protected in , ico) i -  
dance with 3--1.6.7. 

~k~()l|-: (.()ll\t '\()l~. t. t l l  lit" ( ( ) l lqdClt 'd t.ll-()lctlt'(i t)\ ()\t ' l- 
hc,(d tm i tdn l t  pr() icxi ion if lil)l t'ii~ h)~cd (>r hooded. 

7-3 .4 .3  H y d r a u l i c .  e q u i p l n e n i ,  r c s c r \ o i r s .  (-oolcrs.  a n d  
asso( ia tcd  <ill f i l l ed  e ( t u i p m e n t  s h o u l d  be p l ( i~ i ( t cd  ~ i l i l  
atl iOlllalic sp r i l Ik l c r  ()r \~atcr  Spl';l} p r o t e c t i o n .  Spri l lklel '5  
o r  s l ) rav nozzles  s l l o u i d  bc  l i ve r  oil contaimng c ( t u i p n l c n i  
a n d  l{71 7() h (6.1 I l l ) b e ~ ( ) n d  in <ill d i rcc l i (Tn>. .4  ( lcnsi l~ ()f 
(I.9:5 ~p i n  ti ~ (10 .19  L min-nl ' - ' )  ~h<)uld i/c p r m i d e d .  

Ex<e[)t,m: ll'DcT< ~; b~h'd i ~ '  scw, t , , !  t h , d  ~\ ~+\<,d. /,<,i,< ! , , ,  ~, 
#rot uecdcd. 

7-3.4.4 The t i pp ing lccc i~ ing  bui ld ing should bc pi-()- 
v i d e d  w i l h  ; i t i I on la t i c  s p r i n k l e r  pro icc l ion t h r o u g h o u t . . ~ \  ~- 
tcn ls  ~hou id  bc dcsg4ned f i)r  ,l i l l i l l i i l l t i i l i  ot IL'2.5 ~p in  f l :  

10.19 l .  l l l i n - l l l  ~) O\C l  i l l<' I l lo~i  lCnlOlC ~01)() fi-' (279 ill-') 
l i icl 'eiP, c I)\ ~1) pcq-(cl i l  t o r  d l x  pipe SVMClli~t ot f l o o r  at-ca 
, , id i  d i e  p l -o tcc l i (m al-t'a p e r  ,spr ink le r  11Ol 1() oN\cod  l~l() it-' 
i 2 l l  i l l- 't, t t i ~ t i  I .c i l lp t 'Fa lUl t '  ~ tJr ink lcr~ f<2:5(i'~F i<_>l:(;) t(> 

.St)I)°F t l4(.F(;) ]  ~hou ld  bc used. 

N ( ) ' l k :  l 'hc al)<)\c rcquh-cn/cnl> i l l t '  b<l>cd ~)ll MOl;igt" 
tic'i~ht~, Ih)l t '>,tct'd 71) h It i.] ill). 

7-3 .4 .5  T h e  .~1S\%" qolagc pit. cl'lar~-inq- tl(7()r, and gr<lp- 
p i t  la\(tm\ i1 illOilS. 

7-3.4.5 .1  . \ u t o n i a l i c  s p r i n k l e r  p r o t e c t i o n  ~ i l ou ld  bc pr( , -  
ided l t l r o t i 2 , h o u l  the  rc f l i sc  cncl<)surc to  i / r o l c ( i  l i l t '  e n t i r c  

l-()ot ;.tit'a a~ai l l~ l  Sl i ' t lClt l l 'aI dail la<~c ~\sU.'l l lS should I/c < - 
de,q~,ncd f i n  ;i n l h l h n u I l l  o f  ().20 gtJili '|( '- ' t~.I-5 [ . . l i lh l - l i i : ' )  
o \c i "  l i l t '  n/o.~i r c n l o l c  {-tO00 f l-  (<_)79 ni :) (h lc rc , isc  b \  30 
l )e rcc l l l  f o r  dr.', p i pe  s\ Sic'ins) ot  pit f l o o r  Zll't';I w i t h  the  pr ( i -  
t c ( ' l i on  {ll'C,l l)Cl ~ p l h l k l c r  no t  1() c xcccd  1()() It-' f.(.)..'l iIl'->). 
[ l i ,~h  Ic ' l l lpcr; . l lUl-C spr ink le rs  [25():F 1121: ( : ) to  '3I)()~F 
t I , t9°( ;1]  sho t i l d  Ix" u~(_'d. Exposed ~iccl c o h l l l l l l  I > ro l cc l i o l i .  
' ,~hert '  pro~idcd, s l l o u l d  bc d e s i g n e d  i l l  a c ( o r d a n c c  w i t h  
N F t ' A  15 and  c; l l l  l)t' c ( )nnct - lcd  lo  t i l t '  (7\c' l l lc'; i(I s isr lnkic ' l  
~x'StClll. l ) u c  It) l I ]c  d i shu l cc  t ) c lwccn  l i l t '  I ) ( ) lh) l i l  o f  i t w  
letl. lSc p i t  a l l d  the  s p l i I l k i e r  s \s iC l l l ,  l l l , i l l t l a I  h(J.',c's ;. l l ld 
l l l O l l i t o l  l lOl/ l t . ,~ s h o u i ( I  t)c' c o n s i d e r e d  <l~ t i l t '  l ) l i l l l , i l ' )  
IllC;.Ins ()t" h ~ l l l h i g  a _MSW St()I'II~{' pit t i l ' t ' .  

7-3.4.5.2 I l l  addit ion t(> cpr inklcr p ro l cc l i ( ) n ,  ill(_' sl(it'agc 
pit sh()uld bc pr()vided wi l i l  illOllitOl" n(Tzzlc prolecti()n 
d e . q g n e d  it> f l u n i q ~  a i l l i i l i i l l u n i  ()["2)~0 ~f) l l l  (9 t6 [. l l l i l l l  ; i l 
1()() p<i (6S9 l)a) tit the  t ip,  M o n i t o r ~  sh ( iu ld  bc l oca ted  s() 
,l~ It, ; l l l ()~ t()r t ' () \Cl ' i I~e ( ) f a l l  p i l  al'Cil;~ wi111 al iea~t i~\(7 I<-)t 
Y, ll'C;tIII~, ( ) l ) c ra l i n~  . q n l u l l a n e o u < l \ .  l ) u e  it> f r e q u e n t \  o f  l i s t  
, l l l d  p o l c n t i a l  |})1- ()pCl-atOl- f i re  cxpo.,,tli-i.,, os( - i l la l i l l~  l l lO l l i -  
f o r  noz;4c~ w i t h  l l l~ l l l t l i l ]  (Tvcr r ide sh( )u ld  t>c p r m  idcd .  

7 -3 .4 .6  P<ir t i t -u lar ( a r c  sh( )u ld  bc t a k e n  i l l  the se lec t ion  ()t 
f i re  d c t c ( t i o n  (It,~ict'~ in c o n s i d c r a l i ( , n  ()t h ; i r q l  , in( l  d u s l \  
cn \  h ' ( ) l l I l /c l l lS and  i l igh a i r  f lows.  

7-3.5 Explosion Suppression. M;ls, I)urn t;lcilltiC,, uliliz- 
ing hanuner,nill~ ,uld tlailmill~ tor processing; of  ovcrsL, c 
bulkx x\asic s h o u l d  ti)llow the  l-c't'()llllllt'll(latI()li~ (71" 7-1 2.?, 

XI ) I 'E :  RolAI '~, qwa l  • util i/ intt, i lhi i lu, i l  oi ~clct l i \c  tccdinT, 
(tt'IIIOIIMIAlt' It'~,• (iJ {1 IIA/;II'(1 lh<tll h; l l l l l l l t ' l  mi l l ,  AII(I ]Li i l l l l -  
i11~ duc to c l inf inat ion ot h<~/a~dou• \~,l~l(.~ !1\ lht  optqAll)l" 
dulhl '2 lhc Iccdin 7 procc,~•. 

7-4 Refuse Derived Fuels (RDF). 

7-4.1 General. 

7-4.1.I Thi.', sc~lion (Section 7-.ii idcmihc,, hrc and 
cxploq()n hazard'< Ill;tt arc unique l() l i lt. pl<>cc,~qn~ ot 
muni(i t ) ; I1 .~olid wzl,tc ~.MSWt ina7 RI)F. RI)F i~ a boilcr fllcl 
m a n u t , i ( l u r c d  bx nlc, ln~ o f ; l  p r o ( c ~  iha l  h lc ludc~  q o r i n ~ .  
~lncddin~. da~s i t ' , i ng ,  and  t(Tn\t ,~, l l l~ l i l t '  ~,\;l¢,lt ' it, ;1 h l c i  
Sl(71"~l~c {ilc'~t+ I t  is t l / cn  c o n \ ' c x c d  It) t i l t" i ) ( ) i lcr  ih rou+4h a 
l l l C l c l i l l  7` device. 

7-4.1.2 The nlabw hrc and cxph,@>u hzl/zdd..,,,.(,ci:,c<I 
~iill RI)I: Incd tmil~ arc: 

(al ,Sourcing,. rcccipl, handling..rod .\.talc ol l.r~,: 
quantilic~, ol MS\V. 

Ib* [ u~,uil;fl)]c x~,l,qc cntcrin~ lilt l)l()(CXMll~ ,,IfCHIll. 
Ex<.npIc. include t crtain h~ dr()(aFb(m~. II<mlm<iblc liquid,. 
I l l c l a l  d l lMx .  , lcc l t ' l~ I lC.  c x p i o ' d \ t ' ~ ,  t ' lc.  i l l  l i l t '  C\Cl l I  ()i 
uH~uiud4c l lh l ICI iH]  UIItCI ill<(_.' l i l t  p l  (,t t'~,'qll'~ ~,I1 \ ' , t i l l ,  "~t'\ t ' l ( '  
cxph>sio,/ and fire could re~uh in thc ~htcddcr~ ~)r flail 
mills. 

(( t H<.ldlin~4 and Sl(W;t~c ot lar~c qUanlific~ ~t RIH:. 
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\ t , i  FI~X.',I n i :  Ft i:t,~ 850- : ; I  

((1) t t vd rau l i c  and luhr icat in~ oil~ <ls~odatcd ~``ith the 
})r,>cesxing cqu ipn len t .  

(c) I n l p t ' o p c r l )  l l l : . t i t l t a incd  ' c ] t 'd r id . t ]  c ( ] t i i p n l c n t .  

(i) La rge  a m O t l l l l S  o{" M . q \ V  ::111¢1 14,l)1: ;g . ' ( ' u i l ! t l ] ; l t i l i  R ill  
unsuitable areas as a restilt d<~piltagc, laan¢'llitag, or processing.  

(g) Inadequate  dust c o n t r d .  

7-4.2 P l a n t  A r r a n g e m e n t .  

7-4.2.1 Fire a r c >  should be separ: l tcd f rom c a h  o ther  I),. 
approved mcans. I, i  a d d i t i o n  to Ihc apfJltcatA' rcqu i rc -  
lllCl/tS o f  3-1.1.2. it is rc(-Oil lnlen([cd lh<it. <is <t n lh l i lnu i l l .  
t ire alCa t )oundar ics bc p rov ided  to  sepa l -a le :  

I,t) T h e  t i p p i n g  l l oor  ¢itlcludin<g the MSV'," S[OI'a~E'} 

(t)) T h e  p r u c c s s i n g  arc:.i 

{t J R D F  stof;_t<~t'. 

7-4.2.2 Spcc i t i r  MS\V a n d  R D F  hot- lo . ld  u n l o a d i n g  . lrcas 
s h o u l d  bc  d e s i g n a t e d  a n d  s e p a r a t e d  frona o t h e r  a r e a s  
( p r d c r a b l y  o u t d o o r s )  so I.tlat loads  ( tm~ain in< sn io ldcr i l ag  
or {>t}~cr s t t spcct  o ) l b t i l u c n t s  c;<lt~ bt, ,k,~rt, o-al:c(t..'qilch arca.s 
shou ld  be  p r opc r l~  m o n i t o r e d  a n d  e q u i p p e d  t~t p r o m p t l x  
e x t i n g u i s h  i n ( i p i c n t  t ires bcti)l+c rccond) in i lag  with (~thcr 
MSW a n d  RDF.  

7-4.2.3 T h e r e  ix ,I f)<,tcntial h r c  n n d  cxpl<),,itm h a z a r d  
v+ith the  use  t d  h a m m c r m i l l s  a n d  ttailmills ,rod ,lss~ci,tted 
dus t  co l lec t ion  c q u i p r u c n t .  D u r i n ~  the  s i z c - r c d u c t i o n  p ru-  
CCss [tallllll;tb]c <lr cxt)l<).,,i\c matcri;l}s it~ the  x, astc  strc;.ll/1 
tmtv hc i~ni tcd .  

7-4.2.3.1 "l 'hc p r ima , : ,  s h r e d d e r  a n d  <lssuci,ltcd d u s t  col- 
lectors  s h o u l d  bc  loca ted  wi th in  an c tach ts tnc  ot ( l a n l a R c -  

l inlit i , lg c<mst ruc t ion .  It is p r c t e r a b l c  that  the  cndos tuc  hc 
de tached f r o m  the ma in  i )u i ld tn~ .  ( ) t h o r  a l tc rnat i \< :s  
i m l u d d  +Jr{' locations: 

I;_1) ()utsid~' d .  but sharin~ a ,+t>mmu~t wall  wi th th,: main 
hul l ( l ing 

Ib) Inside ~,t the niain buildin.e,. <tt<m.~ all olt t~idc ~al l  

Ict \Vi th i t l  t} lc innin I ) u l l d i n g .  

C * I + " I I ( ) N :  In xi{+x~ +>t the diH,,.tthiu', m }~it'\cntm~, ;rod 
cot+ttolling all t~, pro. <d '.hr+:ddcr c..}+lo.,,<m,., it i', ,ml)<.tant 
t() {~,Olltt{' lhC Shl1'ddcF all({ ~,tll't'(+tlll({lll~ CllC[()q.lft' h'()ll{ 
\ t t h + t : r a b l c  Cqt l l | ) l l l t ' l l t  d l l d  . c t U p l C d  Alc:+t~ ill t}tt" p ] ; tn t .  
(,OllJ~ldcrJ:ttion sh¢+tl]d })t' ~I'*('11 [O [ht"  pl ' ,)k ' t  tiOlt +)t +lpclat-  
i l l ~  pCl"sOl l lR ' ]  i l l  \ l~, l l ( IP,  [11;111 Ihu tt,) lvIt l l ; i l  b I ,N / l l l l t "  

7-4.2.3.2 Sc¢'ond;lrx s h r e d d e r s  ( to  not cxhit)it  ,t~, ',,~taili- 
(ant  a h r c  a n d  Cxl)losion l)~+tcntial .t,, b r  l)rinl;+Ir) s h r e d -  
clot s. \ ' f h e r c  spcci i ic  dc,~igns do n,~t cliniin<ttc t he  p,>tcttti;tl 
fo r  c x l ) l o s i o n s  tn t h e  s c c o n d a r \  s h r e d d e r ,  r¢_+_'r to 
7-4.2.3.1.  

7-4.2.3.3 S h r e d d e r s .  s h r e d d e r  c , lclo~u,c~,  a n d  q ) c n i n g , ,  
int<> the  cnc los l , r c  sht , t , ld l:,c dcstgt+cd so that .  b`` a +.+>ml)i- 
na t ion  o |  \ c n t i n ~  :llld wdl] r . t , cngth ,  the\. ~xill rc>iq a t)~s- 
t u i a t c d  w o r s t  c r e d i b l e  case  c x p b s b n .  ( :+>nsid, :rat icm 
s h o u l d  be  g iven  to a subs tant ia l  intr,. ';lst' in cxplo~,i\ c' l)rc> - 
~,urc a.', a resu l t  o f  v e n t i n g  t+t s lavcddcrs  in to  a conabtlstil-dc 
\ap<>r-ait + m i x t u r e  ++ittlin the  cn,:l~>stHt:. It i> r c c o m m c n d c c l  

that  {h.'si.<4t~ers seek ~ui(la,~c,._' from t h o s e  ha', in~ spc¢ i a h / c d  
c x p c r i c , l ( c  in vh,: anal,.si> <,t '~uch h a z a r d s ,  includitlg Sl)CC- 
il:,'ing a n d  c<mstrti(-tinu. ~i! t:xl)h~siotl \ c n t i n g  a n d  sht-ccidcr 
t'llt 1< IS/LIC.S. 

N()'[+[++: . \ l l  c xa lnp l c  <d the p o q u l a t c d  ~.',m',t ¢ lcd lh lc  (;t,<' 
, : \ p h ) , i , ) t l  r m g h t  b,: ,tit ,t,.c't', It:)._, t;+mk. Exl ) l ,> , ) (m,  t )~, , ] ' . i t+~ 
dt+l<lll.l])]t ' lll;tlc'fi;I] , l i t '  })t'\()ll({ t h c  , , t<)pc ,)1 lit+,, tit)++ t l l t l t ' i l t .  

7-4.2 .3 .4  t'lattornl>+ <it iu t<: rmcdia tc  clc\at i<m',  , , l>uld  bt' 
~)l Ol)cn g r a t i n g  to r c d t l ¢ + t  + oh>,tructi<m,, t .  thc  c'llL'cti`` c v c m  
a l+Cil. 

7-4.2.3.5 l(Icctrical c<ttdl)tncnt lo( 'atcd insi¢-tc the  '~hI+cd - 
der  cnd(~smc sh<mld t)c rzttcd t;:)l use itl both h,lz,lr( l()tr, 
v a p o r  a n d  dus t  a rn>, , t )hcrc ' s  in ac-cordat+{c + with .-krtidc, 
.~1.)(} arid 3()1 {)t N FI'.-\ 7{1..\'d~<,~rd t':l,'rtP,'<d ~.u,i,'. 

7-4.2.3.6 Her\ ice pancl~, < c o n t r o l ,  t;." the , ,hrcdd¢'r 
s h o u l d  bc I<+catcd ~,) a'. u<>t t(+ cxt)o'~c <)pcratin~ p~:,~,<m,~cl 
to t h e  blast z(mc. 

7-4 .2 .3 .7  l (xplos lot /  \c'nti+'i~ '~l>uhl I)+: ',izc(t tt:',ili~ the: 
h'+¢-h-o~cn t lornograph~,  a~, d c s c r i b c d  iri N I:I>A 6 : .  (;++d+,/~, 
l '+'dm,e ~/ Dr/l:(L, mt]oPP,. \ V h c r c  duct , ,  a r c  tt,,c¢l to ',cTil 
c x | ) l o s i o t >  to t hc  <)utsid<:. < .ons idcra t ion  ~,hould a]~,~ he' 
u;kcn t(~ i n c r u a s d  prcssm<: c<ms,:d t++ th<: lcn~th d thu 
ven t  duc t .  I f  t h e  xcnt  ar,:,1 :t``ailablc is ma( Icq tmtc  b r  sttl |]- 
c icnt  Cxl)losion \cntitv,~ l)ecausc. ~>I thc  hc' ight ~>+ the  ~c'nt 
s tack o r  <~tlaul- [;.tCtOl,,. an e x p l o s i o n  :-,ul:,prcssi~+n ,+v:-tCln in 
t h e  s h r e d d e r  s h o u l d  hc u s e d  to a t t~ l l lcn t  t h e  \ o n l i n e ,  
a r r a t a g c m c n t .  Rotor  t<~ 7 - t 5  

7-4.2 .3 .8  \ V h e r c  a¢c¢'+ (h>or a s scmhl i c s  ~trv l'~r+,\i¢-Icd l<>i 
p r i m a r y  s h r e d d e r  ¢.ta(l+Jsurc+ tht 'v  .,,hould bc kept  sccurt'<] 
t<'~ |)i'+L.+'\'t't~It u r t a u t h o r i / e d  accc~,s +,,hCql th,: c ( ]u ipmc 'n t  i,. 
opcratirL~. The  a¢-(css (l<><>r assemblies s h . u l d  ha, ,c  th,: 
santo  p r c s s t t r c  ratin+u, ;in the  cn, .h)surc ' .  

7-4 .2 .4  B o i l e r  F e e d  E q u i p m e n t .  

7-4.2.4.1 Boi le r  t eed  c q u t p t n c n t ,  su¢-h <is :t tnctcr i r i~  hin.  
should hc ol ta+m(t+rnlm,+til)Ic ma t e r i a l  a n d  dcs~g+tv+'d tt> 
m i n i n i i / c  pockc t s  o r  <+<>rt+cr,, tha t  c ,mld  ~.am, c ,..ml)u.+tit)lc' 
ma te r i a l  t<, bu i ld  tip. \ld<:(> m(initoriia~4 :,h()uld I)c ,,<>l>id- 
c r c d  b r  h)c t t ion> not  ruadi l \  \ l s ib lc  t() t)l<lnt stat]. For  h l r -  
thcl  g / t i dancc ,  sou NFI)A F,+()5. t~,,<<,,,~e,d+,d l'mrh~+ /~)l 
Slob'; ()])e~dlrcll. 

7-4 .2 .4 .2  .~(ce,s hat¢hc,+ sh~mld hc tm+\ i (h :d  t,, all,``x 
q ) c r a t i n K  l )e rs (mnd t+~ b l e a k  up  a c r u m u l a t i ( m s  d c ( m l l ) t r , -  
t i l ) lc l lhl lCri . l i  or  p lug  g;ltl~t-~,. I l l  additiC, ll. the hatch,:~, 
.+hould l)c l)l;+tcc.d so that  the  s t r e a m  lr<ml a lb, :  h<>>c ,{an I){. 
diruct<:d <rot<) a Nrc that  m~tv <+ccur ins ide  the  c 'q t t ip tncm.  

\ ( ) I L L  1:,,~ t);.~,.u]~d ...d<:t', t<,tt>,id+:r;m<m',.  ~cc XI:I'.\ 
S'DO.-~, [Pc,+<,+,'P+,i,<J I',.,,/+,, 1< NI+,].,.~ ()/,,++d]+< by Imth,.'i 
.gtfidan¢ c. 

7 -4 .2 .5  ~m,>kc ,>t h e a t  ~ c m ,  >h~ml{l t)c { o t N d c r c d  in 
, tccor(l,mcc wi th :;- t. 1. 

7-4.3 P r e v e n t i o n  o f  F ires  a n d  E x p l o s i o n s  in R D F  U n i t s .  

7-4.3 .1  A , . ommt t t f i ca t i cm ,,xstcm >,lmt, ld hc pr(,~id<:d 
~)t'tv,('t~ll [Ht_' t t o ( ) r  l ] ] ; l l } , l ~c f  ; Ind  l h c  . {~ l l l rc ,  l 1"ooii1 N; t ' \ p t ' -  
{lit{" a>>i>,tam,.' i .  dr.: c',,.'nt ~,t t ire. 
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7-4.3.2 The  floor operators  should ensure  that MSW is 
continuously inoxed to the processin~ or  s torage areas. 
Vehicles Ioacled with MSW or RDF should no! be parked in 
the bui lding dur ing  idle periods. 

7-4.3.3 A regular  progranl  of  housekeeping  should be 
established to keep concentra t ions  ()f Colnbt, stible material 
l() a r a i n | i n u r e .  

7-4.3.4 "['hc process should be designed t(l minimize tile 
product ion of dust . .Dust  collected in a dust  collection sxs- 
icm, baghou.~e, ()r cyclone should be d ischarged down- 
stream of the collection system, back to the c()nxeying sys- 
tem. or  back to the residue or  waste stream. For additional 
guidance,  see 5-4.3.4. 

7-4.3.5 Opera t iona l  expe r i ence  has dentonsu-ated that 
roving operators  and o ther  plant personnel  ha~e been key 
factors in detection of fires and unsalb conditions,  it is 
impor tant  that flmv be propcr lv  trained to observe and 
react to incipient firc situations. These  shoukt be repor ted  
i() the control ro(nn opera to r  fin- evaluation to de t e rmine  
what action is to be taken. 

N ( ) T E :  T h e  i r ; . i l l i f  iJ, iner l l  should mhl lmiZt '  ;.lll~ reqt l l re -  
IllCllt |{)I MOI';_I<rC ()[ t h e  ~I~%\" t)l P-.[)P iil t i g h t l \ '  e n c l , ) > c d  
(()I1HIIIIeFS. S{l(|l ~:lS {1AlieIS. I() I111HiIIIIAC t h e  OCr. IIFFCIICC ()f' 
spontaneous tol l lbl. lS[lOI] ()1 the l t lc[. 

7-4.4 Fire Protec t ion .  

7-4.4.1 Hose stations designed in accordance with NFPA 
14 should bc located t h roughou t  Y, ISW storage (t ipping 
building), processing structures,  and RDF storage struc- 
tures. Due to the high f l equencv  of use. the following 
points shouM be considered:  

(a$ Locat ion and physical protect i ( tn  so as to axoid 
potential damage  due  t() traffic patterns. 

(b) Size and nt, mber  to be de te rmined  fbr un ique  plant 
/ eome t r ?  (e.g.. push walls). 

( t )  Ease of  use. m a i n t e n a n c e ,  and s to rage  such as 
through tilt' list' of '  c ( )n t in t io t i s - t : t ( ) '~ , , ,  noncollapsible hose 
reel,< 

(d) Protection fr()m freezing ill unheated  areas. 

N ( ) I E :  B a s e d  o n  p l a n t  t .z(:(mlclrx,  ~ ( m l b u s t i b l c  l o a d i n g .  
~tlld ",[Hil SiZe, ~I 2 3 0 - g p m  (,q46 L l m n )  m o n i t o r  n o z z l e  m a x  
I)(' i iccdt.d i i i  l ieu of o r  I11 (() l l j t l l lCl iOl l  ~ i th  l lo,vs.  

7-4.4.2 Based on the combustible loading, location, an(t 
csbential use. an automatic  spr inkler  sxstem should be con- 
qde red  for dust collectors, ba /houses ,  an(t cvch)ne txpc 
>eparator>. See 3--4.(i.5. 

7-4.4.3 MS\V and RDF c(in\cx(n'> should bc protccted in 
accordance wlth 5-4.6.2. 

N()TE EXl)t'liv'n(c h,l> qam~li that >lnuddtq disd~algc 
comc~or~ arc pat ti{ ulaI Ix su>ccptiblc t~, high hrc flC(.{llt.'ll- 
(It"~ ( i ( ) l ]~ Id¢ l ' ~ I [ l ( ) l l  n}i()uld b e  ~ix 'cn  t() l h e  unc ol  x~ntcr  
,pra? >~tcm., m c(,njunctnm ~lth ~,park dctecn(m m thc'<c 
(~tSC'~. (~()II\U\I)I'S ()t[]Cl" [hDH bl'll'c(IdeF dist 'h~ll '~C Call | )c  COl]- 
~ i d c r c d  p r ( ) t e c t c d  bx o x c r h c a d  b u i l d i n g  p r o t c c t l o n ,  it ll¢)[ 
cnc l< ) scd  o r  h o o d e d .  

7-4.4.3.1 Inter locks .  T h e  actuation o f  a fire suppression 
sxstem should cause equ ipment  it protects to shut do~xn. 
With the shutdown of the cquipmcnt ,  the ups t ream feed 
convcxor~ should also shut down to stop ~ce(ting combusti-  
Mc mater ia l  to the fire, while d o w n s t r e a m  convexor s  
should be s topped to prevent  the spread of  the fire. A 
manual  overr ide  should be provided.  

NOTE. Where ,t t]acihtx lla~ a rigtdE cntorced ()pcratnlg 
scqucncc" and ~at>tics itselt alld tilt' authority ha~nlg.juris- 
dicuon that lhc opcratln/practices and the judgment of1hc 
plant operators provide acceptable protccfi(m, ibis interh)ck 
~ l t h  t h e  h r c  p r o t e c t i o n  s x s t c m  m a x  b e  p r o x  i d e d  t h r o u g h  
o p e r : . i t o r  ;lcti()ll ill aCCol-dal l (C ~,'+lth operat iI1}Z r p l ' ( lcedt l l ' e : , .  

7-4.4.4 Classifiers. t rommels ,  such as r o t a t m g  screens ,  
sh()uld be provided with water spray protect ion to p rexem 
fire from propaga t ing  downs t ream th rough  the screen. 
Svstem~ should be designed tor a min imunl  of  0.25 gpm,'ff: 
(10.19 L. min-m'-"l of the entire screen area with nozzle.~ no 
m - r e  than 1()ft (3.0 m) on center. Consideration should be 
given to avoiding physical damage fi'om mobile equipment  
operation in tile area and fi-om the material being processed. 

7-4.4.5 Hydraul ic  equ ipmen t ,  reservoirs ,  coolers ,  and 
associated ()il fillcd equ ipment  should be p rov ided  with 
automatic  sprinkler  or  water spray protect ion.  Sprinklers  
or  spray nozzles should be oxer oil conta in ing equ ipmen t  
and t(n- 20 It (6.1 m) beyond in all directions. A densit~ of  
0.25 gpm,'f(-' (10.19 1/mm-m-')  should bc proxidcd.  

Exc,'ph:m: ltTwrc a l>ted j~r,, n'.~.~t<mt fired ~.~ ,~ed, prrm'ctw, 
I~ ?lol ?~'c:]ed. 

7-4.4.6 The  tipping, reccixing bui ld ing  should  be pr(i- 
vidcd with automatic  sprinkler  protect ion th roughou t .  Svs-. 
terns should be des igned fi)r a m in imum of" 0.25 gpm"f(-' 
110.19 L,"min-m:)over  the most remote  :{00(-) ft'-' (279 m-') 
(increase by 30 pcrcent  for dry pipe systems) o f  floor a ,ea  
~ith the protection area per  sprinkler  not  to exceed  13() fie 
{12.0 me). High t empera tu rc  sprinklers [250°F (12I°C)  to 
30()°F (149°C)]  should be used. 

N O T E .  " l h c  , l b o ~ c  r c q u i r c m e n t ~  a r c  ba,~cd on q o v a g c  
h e i ~ h t ,  n o t  c x c c c ( h n g  2 0  h (6.1 m).  

7-4.4.7 The processing building should be prox idcd  with 
automatic sprinkler protection throughout .  Systems should 
be des i /ned  for a min imum of 0.°5 gpm, ff-' ( 10.19 L. rain-n/~) 
o \ e r  the most remote 2~,()()() tt-' (279 m") (incrcasc b\ 30 per- 
ccm for dry pipe systems) o f  tloor area ~lth the protection 
area per ~prinkleI not to exceed 130 ti ~ (12.0 me). 

N(YI'E Duc to d~c lar~c quanlltx oi plaflorm~, equip- 
mont. and ~a!k~<ix~. {are should be taken I~, h/({udc (,,\c'l- 
a x e  I.IIIdt.'l ~ill oi)~,tr t lci ioll , ,  krl'C,tlCY [h:llI t tt {1 .'2 Ill) %~<ldu. 

7-4.4.8 The RDF storage building shoukl be provided wM1 
automatic sprmklcr protection throughout .  S\stem.,, should 
be desig-ned for a min imum of0.35 g p m  l-c-' (14.26 L rain-m-) 
m c r  the most remote 3000 It" (279 m-') (increase bx 30 pel- 
cent for dry pipe systems: of floor arca ~xith tile protection 
arca per sprinkler not to exceed I0(I if: (9.3 m-'). High tem- 
perature sprinkler~ [250°F (121°C'1 to 300°F (1-49°(/t should 
be used. Storage hei,4hts in excels of  20 [~ (6.1 m) x~ ill require 
higher  design densities. 
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7-4.4.9 ] h e  RI)F Boiler f~ed svstcm area.  inc lud ing  bins. 
hoppers ,  chutes ,  conveyors ,  etc.. shou ld  hc cons ide red  to t  
automatic, sprinklc~ p~{nccti{}n. W h e r e  pr{.xidc(t, the sys- 
tems shoukl  bc ( lesioned f})r a nuviimurn {)[ 0 . 2 0  gpm  fi:' 
(8.15 Lmin-n~-'} (}xcr the most r e m o t e  20(11~ fi e t183.8 m':~ 
( increase hv  30 percen t  lot  d ry  pipe systems} of rio{u area  
with the p ro tec t ion  area  per  sp r ink le r  i]ot to cxcecd 130 f(-' 
(12.0 m:}. In le rna l .  as well as ex terna l ,  prok'cti{m shou ld  
also bc c o n s i d e r e d  { lcpcnd ing  u p o n  spcciti{ e q u i p m e n t  
design,  ceil ing hcight.~, and  acce,,slhilitx h .  m a n u a l  tit{' 
hgh t ing .  

74 .4 .10  Shredder  encl{}sm"es should hc provMcd wM] auto- 
matte spnnklcr  (n water spray pr{.tecti.m. Sxsten> should bc 
designed tor a m in imum ot I).25 {pnz ti e {l t). f9 Dmin-mrl  over 
the III()SI remote 3000 fi-' (279 m l  (increase b; 3{) percent  tot  
(ha pipe systems} of  th,(}r ar{'a ~ith the pro}It(lit}l] area per  
sprinkler not to excecd lO0 ti: {9.3 m: }. Water spray pYote{tion 
shouM also bc provMcd within the shredder  h,}usings at intake 
and  discharge chutes and  ~dthin xcnt .qaafls. 

7-4.4.11 T h c c n v i r o n m e n t s h o u l d b e c o n q c l c r e d i n s c l e c t -  
ing detec t ion de \  ices. Heat  de tec t ion is mosl rel iable u n d e r  
condi t ions  enc{mntc red  in pro{css areas. Sm{}kc de tec t ion  
should  not  be used m process arca.~. 1t flalll{' de tec tors  are  
u~cd. an air sweep (}t the lens sh.)uld he t)~micted. 

7-4.5 Explosion Suppression. 

7-4.5.1 Explosion suppress ion  systems sh{)uld hc c(msid- 
e r e d  tor  p r o t e c t i o n  ot s h r e d d e r s .  I f  such sys tems arc  
selected, they shou ld  be des igned  and  installed [)7' qualif ied 
individuals  Using listc{l con~p{}nciH',. See NFPA 69. Nta~- 
dard (m Ex/doqo~* Pre~,cnmm 5~,'.q,'m~. to t  t u r t h c r  gu idance .  

7-4.5.2 Explosion suppress ion  s,.stcm detectors  and  agent  
d i s t r ibu t ion  shou ld  cover  the  en t i re  s h r e d d e r  xolunle  and  
all con t iguous  areas,  inc luding  inlet and  d i w h a r g c  convey-  
ors. reject chutes ,  a n d  dust  o}llecti.m ~,vstem~. 

7-4.5.3 M o u n t i n g s  tor  e x p l o s i o n  s u p p r e s s i o n  s \ s t e m  
de tec tors  a n d  ex t ingu ishers  must  hv c leaned h-equcnt lv  to 
e n s u r e  succcssft.l  ope ra t i on .  Moun t ings .  ~ h i c h  inc lude  
provis ions  for air purges ,  p n e u m a t i c  r{}dding, and  m a n u a l  
c leanout ,  have  been  found to be eflectixc. 

7-5 Biomass Fuels. 

7-5.1 General. 

7-5.1.1 Thcsec t i~m{Sec t ion  7 - 5 } i d e n t i t i e > h r e a n d e x p l o -  
si,m h a / a r d s  that  arc  un ique  to the  process ing of  forest and  
a.qricuhural  t)x-pro(lucts (e.g.. wo{~dchip~, r i t e  hulls,  suga r  
cane.  etc.) into boi ler  hiel m a n u f a c t u r e d  hv m e a n s  ot a 
ploCC_.* that  can include,  but  is not  l imited to. su . r ing.  
s h r e d d i n g  classifying, a n d c o n ~ c x i n g t h e h i . m ~ a s s u ,  a t u c l  
s torage area  and  col l \ev in  ~r it t io tn  the  storage a rea  to ti:ed 
the boiler  t h r o u g h  a me te r ing  device. In general ,  biomas~ 
f:aels arc such that  hres  oI I~B~ m mode ra l c  inu.'nsilx wtmld 
be expected .  T h e r e  can be case~, houe~er ,  in xxhi(h tucl 
type and  process ing  will prcbent  a ,areate~ hre  haza rd  and  
s(. re(lulrc a tnigher level ot pro tcc t ion .  

7-5.1.2 l 'hc  m:ajor tire and  explosion h . i /ards  asso{iaR'd 
w~th biomass fired unit.', arc: 

{a) Sourc in  X, receipt ,  h a n d l i n g  atnd s torage  of  large <, 

quant i t ies  of hiomass.  

{ h i  U n s u i t a h l c  b i o m a s s  /e.g. .  he~bi{iclc>, e'<ph,.'.ivc~,. 
f lammable  liquids, t r a m p  mctal~ e n t e r i n g  the p rocess ing  
S[l 'Cal l l .  

Icl Hydrau l i c  a n d  lubricatin;g oils associated ~i~h the  
process ing  e q u i p m e n t .  

{dl I m p r o p e r l y  m a i n t a i n e d  electri{.al e q u i p m e n t .  

(e) Large  .illl~ounts ot ['}iolllass a(CtllntllatlH R lIl tlIlstlit- 
a b l e  i t t u a s  a s  a r e s u h  {)t spillage, hand l ing ,  or p rocess ing  

it) I n a d e q u a t e  dust  ~ontroI. 

7-5.2 Plant Arrangement. 

7-5.2.1 T h e  inidal  humaass receiving and  q o r a g c  area.  
w h e t h e r  indo~.v* or outdoors ,  should  be des igned  in , R o o f  
dance  with: 

(a} N FPA 46. R,'comm,gM,'d Sap t'mct.'~ /or 5l.m~,-' . l  Fro- 
~'~1 Prod.ors 

(h) NI:PA 6 l B .  St .Hd,mt  Ira the tb,,-.',gmrm <,/ ln,.~ u . d  
Ex/)ABions m (;ram Efe,,al,r~ a~td t'-(. din,', Hand lmc  BuY; R . w  
Agru , l tura /  Commod~th'~ 

1(} NFPA 8(1.-\. Rer.m:n,'ml,'d Pra:t.c /.~ P:¢:t:(twu ,,I 

Bu:lclm,(,.~ jrom l'2xt¢'~:,,r F:r, t-.xt:.~urc 

{d) NFI>A 23I ,  Standard/or  (,,,,,'m/5tom,¢~e, AppciMix  C 

1,,:/ NFPA 299. £lamle:M / , .  Ploh'(lm~l ~!/ L~/c amt l)rojn'rt3 
jr ,  m, llVh/fi~,' 

(f) NFPA 664. Staml:i~d / : .  tk,. tbc-u,'ntio~e .1 f n , ~  au,t 
Exp/o,,i,.l~ ~. l l o .d  Pr(:¢,,~w~&~ and H,mdil'orki~g l:<u'dl/:,',~. 

7-5.2.2 Spcciti~ b iomas ,  un load ing  areas  should  be desig- 
na ted  a n d  s e p a r a t e d  h-ore o t h e r  a reas  Ipref{?rahlv out-  
doors)  so tha t  loads c o n t a i n i n g  sm{~ldcrino or o t h e r  suspect  
cons t i tuen ts  can bc segregated ,  Such areas  shoukl  be p rop-  
crlx ~taflL'd and  e q u i p p e d  Io prompt l}  ex t ingu i sh  incipient  
flr£'s be torc  r e c . m b i n i n g  with o the r  biomass.  

7-5.2.3 W h e r e  proces~ or h a n d h n g  e q u i p m e n t  involves 
hiomass mater ia ls  with part icle size less than  80 lncsh and  
u i th  mo i s tu r e  con t en t  lc'.s d~an 30 pe rcen t  bx \ (duroc .  a 
polcnt ia l  explos ion  haza rd  exists. Refer to NFI;A 6,";. flue5 
/m I;mtm.~. c~/ Defta~rat.m.< NFPA 69. 5ta~Maul o~t Exp/o.,w~ 
lb:,,e~ztw. :';~,,~/¢m~; a n d  NFPA 664..Sta~Mard./or It.' P~e'-.,e~:- 
rio, o/ l')re~ and E.xp/o,.m~ .~ IV<,od Pr<nc.~.~ing and ll',wdu.ork- 
m,&~ l"a(l/dw~, till f t l l ' t h cF  guidance .  

7-5.2.4 Fire arc,is shoukt  hc separa ted  from each od~er b~ 
a p p r o v e d  h r e  b a r r i e r s ,  spa t i a l  ~ c p a r a t i o n ,  or  o t h e i  
appFO\Cd yllCalls. In  a d d i t i o n  to thc  r e q u i r e n w n t s  ot 
3-1.I.2. it i.; r{ . 'commendcd thal .  a'; a m i m m u m ,  hre  area 
b o u n d a r i e s  hc p r o v i d e d  I{, s e p a r a t e :  

(a} T h e  recei\  111~ S t o l a o e  itlCa 

(h i I-h{: pl'O(-{_'S'qll~ ;.tl'Ca. 

7-5.2.5 B{}ilcl ti:cd e q u i p m e n t ,  such a~ a m c t e r m o  bin. 
shou ld  he {~t n<mcombus t ib le  mater ia l  and  des igned  to 
minimize  pockeD, or  co rnc r s  that  could cause combus t ib le  
mater ial  to bui ld up. Video m o m t o r i n g  shou ld  bc consid- 
e red  for h)cati{ms nol rcadi l \  xi,.ihle t{} p lant  staff. Refer I{. 
NFI).\ 85(}1. .Standard / , .  .%m.t,qc Bitt ing Boder Op,'m[I.~l: 
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N F E \  ,'45(;..S/n~Mml ./br /b" Pn"<,,'~/:o~ "i fum~m'  E:./,i..,.,., 
l.q~bw.t~.~ h~ .W.llipD. B~o't.'~ t~nl: t')n'n...~: NFI% 8503, St.n~imU 
/or PM,+'na'd /:uv/ £vqe.z< NI:P.-~ ,'.431 t. 3/..~/~:nl t.r tk+ />n~'n:/.,n ,,/ 

+ 

(.<,m/,ttm+,t~ H.z~.d~ tt~ .4t.ea~]h:r]~ l+'/.4md B . /  (..d.t~/i:,. .'~x,t+.t]~ 
['JOl/:F~ ; alld ]N'FPJ~ NS()-),/+~e(r#:lll*,'tl:t,</]Jltull(,'/or .",lo/t,,~ O/~¢t: l l ]ut l .  

7-5.2.6 \Vhcrc  access l ia td ic~ ,ire pr(>xidcd, the\  should  
a lhn\  ot)Clat i t /~ pci 'sonl /c l  to I)rcak t ip ac t t in l t l l a t io i l s  of  
co tnhus t i t ) l c  m a t e r i a l  {it t)luR ,~atl<~c~,. In  a(tditi<>n, t he  
hatd lc~ .41ould IJc p l , t tcd ~o ttl<li the qr t ' , t l l i  t'I,,lil ;i t i l t  
hos t  can bc d i rcc tcd on lo  a f ire tirol l i t , i \  oc t t i t  in@to the 
cqui ! )n lcnt .  

N()T['.: l :m prr~onncl ~ah.t~ ~m~klcl, i t ion~. sou .N. FI'.-\ 
HStlT). /¢('('ll#]++#':(#Td, f t  ] ) H i t # I l K  / " )  <S/:,/,', # ( ) / . i , ' ] : : { I fH:  . 11), hu  Ihc i  
~ui(lail+. u. 

7-5.2 .7  Sm,)kc ()r hcat vents sh(,uid I)c ( o , > i d c r c d  in 
a t c o r d a n ( c  \,~itt~ :+>,-7. I. 

7-5 .2 .8  Fur bi<>nl<t~s t<ltil itic~ u , i l i / i n~  pt,+cc.~sc, dcs( r ibcd  
in 7-.'x'2.-t+ re |o r  h) 7-3.7.3. 

7-5 .3  P r e v e n t i o n  o f  F ires  a n d  E x p l o s i o n s  in B i o m a s s  
U n i t s .  

7-5.3.1 O u t d o o r  Storage .  For the  p r c \ c n t i + m  d ihc<~  \\ilia 
I)lttlTil)¢)l q o r a ~ c  o[  hi<mi,i~s, st'(" N F t > \  4[]. 12,~..nn,..,D',i 
5:~/+' Pmct~c,'./<,t .%lor:~,¢~+' ./ l+)m'q l>rnd.+ /,. 

7-5 .3 .2  I n d o o r  Storage .  

7-5.3.2.1 A t tm l i l l u t i i ca t lO l i  ~ \qcnt  sh<mld hc pr~\+idcd 
tJch~ccn taci l i t \  personne l  and tilt" cont ru l  lOl l i l /  l() ckpc-  
d i tc  assiqa; l (c 111 t i l t '  cvcn l  t)[ hrc. 

7-5.3.2.2 For  b i o n l a >  inatcrial~+ ,t i l~ict,  tt> ~tJ<mlatlc<,tl~ 
ignit i~m, the pilt.~ shou ld  bc ro ta ted o i l  ,1 rc~t i l . l r  ba>i~+ 

7-5.3.2.3 Vehic les hmdcd  wi th  bioinas~ d l~mld  n~t bc 
p a r k e d  in t he  bu i l d i ng  or  St(ll'a~'C aI'CilS. 

7-5.3.2.4 A regu la r  l ) rogra in  ot h(~u>ckccpinT, ~ ~hould bc 
cstabl ist lcd to kuep tonccn t ra l i on~  ot c o n l b u q i b l c  ni<l lcrki l  
{o ;.i l l l l l l i l l t t i l l l .  

7-5.3.2.5 ( ) t x ' r , i i i ona ]  c x p c r i c n t c  {la~ dc in< ,nqra tcd  that 
io\ in+~ opuralo l~,  and o i l i e r  p lant  tJcr~olincl h , l \c  })cc'n kc\  
t{tctors i l l  deter ' l ion oi  f ires : l l l d  LInsii[t> condii i~m~. It is 
l t l l l )Or t , l I / t  th<it thc\  bu p r o p c r l \  t ra ined  t() ( tbscr \c  and 
l-i.'a(l t + ) i ndp i cn t  thc  +,ilUali~m~. Tht.sc q l u t i l d  t)t' rcp~lr tcd 
t<> t i l l  + c o n t r d  l l )Ol i l  o p e r a t o r  It+i t ' \ i i l t ia l i (>i l  to dc tc r i l i i i l c  
\vl iat act ion i+ t++ bc 1;ikcl/. 

7-5 .3 .2 .6  - I ' h c p l n c u ~ s h o u l d h c d c q x l c d t < ~ i n i n i l n i / c t h u  
p rodu (  ti<m td dl i~l,  l)u~i colk'Ctcd hi n dtt.q culh-ct ion ~x.~-. 
tc ln.  bi i~hol l~t ' ,  or  tv+.lonc d l o i i l d  I)c ( { i scMrgcd  dmvn-  
S[lci l i / I  ()[ the {o l lcc t i {m k\SIClll. [)it(k t(~ thc ( ( l l l \C \ l l l ~  5,):- 
tom,  ,>r hack to the lcs id t lc  <>, waste ,~tvca,n. lq>i ; ldd l t i ,mal  
7u idancc.  set' -i--1.3.4. 

7-5.4  Fire P r o t e c t i o n .  

7-5.4.1 Por t i l t '  l i f t" protuct i~m of +,utdoor })ioin<l~s in, l ic- 
ri.d. scc NFPA li]. /Tc::J~tlm~,~ith+d .K<ll~, /;r:lclyn /nr ,Wmtl~( n/ 
l:.n,,~t /'nuh.t,. 

7-5.4.2 H t , w  ~t<lfio,> des igned in a (co rdancc  wi th  NFI>.\ 
14 ~hould })c iocmcd l h r m i ~ h o u t  Ihc I) iolna~; sto la~t ' .  ]1an- 
tiling.4>+ . i l id t ) i t ic- t ,~i i l~  hui l( l int4~. T h e  t n l h m i n ~  t)<fiui~ 
d t u u l d  t)c c, l i> idc lc 'd :  

fat l+,l(,iti<)ll and  ph)~ ica ]  t ) r ,>tcct ion ~t) ;i~ t¢t <l\(~id 
p,~icntial d; i i i t ; i~c duc  to i r ; l | t k  p;fltcrn.~. 

{t)t .%i/c ,iu({ nu in l )c r  i+l I)t' dc lc t  i i l i ncd  hw un iquc  plant  
~ t , ) l i lC l r \  tc.~., push \~ail~l. 

tcI [-~;i>c ()t i+isc+ t lh l i t / I t ' t l ; i t /cc ,  and  ++t<liii~t'. such <t~ 
ih r ( i u~h  ti l t, u~c ,>t , ~mt inuou, ; - l i ,m.  ill)ill+ d l a p 4 } ) l c  li¢,~+.. 
reel , .  

((it Pro>It ' i l ion {rtm+ tl+t'C/tl~ o in unhc<ttt.d <iit'a>. 

\ ( ) l  L: B,l<'d un tJl.mt ~t'( l i l l t . lr\. (on ibuqih lc  I<~a(hii~. 
and ++IHt] silc. <i 2+-fll-g'i)nl I{t-tG L nit\l, ill()llll i)l no// Ic llhD. 
I)c nccdcd 111 lieu ,>1 or 111 umjuncti~>n ~i l i i  }u>~c~ 

7-5.4.3 t:or I~ioln<t~ hai~dl in~ qr t lC l t l rc~  ail(] C¢ill\t'\(~r'.. 
r c l c r  t() 5-t.G. 

X ( ) I E ,  ( l(, l i \c\ur< tan hc <¢>l>itlcrcd pr+>tuctcd h~ ,nul-  
head ~prinklcr~ it ll<ll cnch>>c.d oi hu,,dcd. 

7-5.4.4 I+,i,ml<tss ,,t<ir+<lgc bu i l d i ng~  s l > u l d  hc p i u \ i & . d  
wi th  aubq l i , i l i t  ~pr ink lcr~ t h r o t i ~ h o u L  ~xylt ' l l lC s i io t i ld  }Jc 
des igned h>r ;i n l h l i n l u n l  o f  IL25 $4pnl t t :  I I  (). 19 1+ n ih i -n i : l  
( I k C i  the l l l l )Yt  r C l l i O t c  ;I()()() t l :  177{) 111-'1 l i i lcrca4c h\ ~{I 
pc r { cn i  loi dr \  p ipc s\stt'lllS)¢)1 fl¢l,)r al 't 'a w i th  tilt" pi<ltc.~- 
t ion  i l i 'Cd ])Cl" sp r ink le r  l l iJ t  [<> CXt ' t 'Cd  ]+'~{) t i "  t ] 2 . ( )  I l l ; I .  

N ( ) I t "  |gl(mi, is' ,  l i ic{~ I . 'x l i l l ) l (  <l ~ i d c  i;mLt'c Id hn rn i u~ (  
t l l ; i l , t ( l c ' l l M l ( ~  a l l f l  t i p o n  t ' \ , l { th t i l l~ l /  t<ll l  r t ' qU l l t '  in(r t+4~c( i  
lu\cl~ . t  }>r<>tc~tion. 

7-5.4.5 B<lxcd ni l  t i l t '  conlt)ust i l ) }c lu<tdin~. }oc;itiuii+ and 
u~scntial u,,c. al l  a t i t o l l l a i i t  ~pr ink ic i  ",x qCi l i  sh<4ild bc t,~ll- 
s idcrcd tor  dust c<dlcctol>, t);l<.rh<mscs, a i id  c \ ( I , l i l c  t } pc  
scpai ; i lOlk.  ~t'+.' 5-i.t)+D. 

7 -5 .4 .6  H;drauli~ c q t u p m c n t ,  rc~,cnoir~, ,  t~o lc r , , ,  and 
a,<,odatcd <~il filh:d uqulpmcrlt sh<nild bt. p,-~v,i&.d \~ifl, 
atu<mlauc ' , } ) r inkk ' r  ¢)r ~alc ' r  sH-,n } ) ro tu( t ion .  ~ l ) r inkk ,  v, 
oi  spr, i \  n+>/zlc~ shou ld  bc m c r  <ill con i< t i l f i i~  cqu ip l ncn i  
and f l ) l  '2() h 16.1 in l  t x ' xnnd  in <ill ( l i r cc ' t i . n~ . . \  d c l > i l \  <if 
(LT.-~ ~-pn/ h :  t i l l .  19 I. n/i l i-I1V) d m t i l d  bc fm> \k l cd .  

Ave/)/:.> I!/. n'. /:m'd pJ,. ~:'~:,q.n/ //nn/ :~ .~cd. /.o:n/,.. :, 
?in/ m':,:/rd. 

7-5 .5  E x p l o s i o n  P r o t e c t i o n .  B i , , n l a ~  u n n ~  utili / in~4 
c q u i p m c m  (ap ; ,b lc  d p r o d u c i n g  c x p l o s i \ c  { . n c c n u m i o n ,  
,d/Zast", <>i duqs a'~ dt.~,crii)t_.d in 7-5.2..<{ ,41+mid bt' p,o\idcd 
\vuh t.xph>,,i<,,~ \'cnt,ng or cxph>'4on su})lm:,si,m ~v,tcm,,. 
]"t,1 {m-thcr  ~u idan~c  ~cc .'NI:{~.\ t b .  (;t.r], Jut lrn/ ,n~ ,,/ 
l)e//.~r.t,,on,. N F t ' . \  69, 'qntnbm/ ,.: 1-.x/g,u,m l 'n v , . n , , .  
.'~,lrtn,. and NFI 'A 66 t . .g / :nnl :n, l  / . r  tin' l>nc , . . l .m  . t  t ' ) .~  
.rid l¢\]/.,>n, :. II ),o:1 Pw, ,',.~In~ nnd ll'.u:/;i,.rbn~ /'). :~:In ,. 

7-6 R u b b e r  Tires .  

7-6.1 G e n e r a l .  

7 - 6 . 1 . 1  Th i>  >c<ti,m tSccti<,lJ 7-4;I i & ' n l t f i u ,  t n u  <ln(I 
cxp lo<+m h:lzard~ i M t  arc tm iq t , c  t~, the pvo~c.,,..mq - f  , u b  
})CI I i l v ~  ;A', ,t [)l-li]Kll \ ()i" ~ , c ( ¢ ) l / ( L l r v  huik.v [uc] I)~ mcan~  ,)t 
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;i ]~i-occ~s tha t  can i n c l u d e ,  b u i  i~ n~,t l i i n i t c d  to, ~ i o r i n ~ .  
~ h r c d d m ~ .  i i I /d  ,<-oil\t'x i n~  \ t i c  r t i t ) l )c l  lhc'~ u, a hie.1 ~lOl~ioc 
.iIt-,il f~uid (~l l \ t - ,v i l~!  4 it t i~ i l~  l } ic  n lOl ; i~c  ;ll-t,li I~ t t i c l  l h c  
b,fi lcrl. 

N ( ) I E .  In ;4cm,~,d, ~ubbul i l l-c, h , i \ r  ;i Btu t o l i l r i l l  i l l 
17~.110(I l~Iti~ ])t ' i  p<mil(i, r l n l~hh  i~> i~l Ih lcc  i i inc~ i}l, i l ot 
~.,~<,(t . r  RDI: .  

7-6. I.2 I hcrc arc ~t'~cl-;il ini~crcnl hrc h;l/~lrd~ .i..~lt i; i lcd 
~i~tl ~,t l l ip  tii-c~. ~hcih¢.r oui~,ldc ~)i inside <l buildin,~. () l i f t .  
dl-t_'~ ilrt. i~ni icd, t}ic t ire dc\ciop~ r , lp id l \ .  ,iltd il i.~ dit f icult  
to c x i i n ~ u i ~ h .  T h e  iil'c'~ , , i l l  ~ t ' i l c r , i l t '  ;i t ,u'~c i i l n o t i i / l  o |  
t)l~l<'k sin~k<-. In  a < l ( t i t i o n . . i s  t he  l i f t s  t ) t i r l l  i h c \  ~t ' l icr; l l t -"  
i l i l  t } l . l i  (_All sl)rc;atl  ~l i id h/cl-Ca~c the  ~ i /c  o f  l h c  t i lc ' .  

7-6 .1 .3  Hazards Associated with Scrap Rubber Tires. 
The nul ior t ire and c×t)lo<i~m ta<lz,ird~ ,t~so<i<lwd xtiih ~¢ r;ip 
l / i t ) t ) t- ' l  d l C  tu ] i l s  ; i re:  

(,i) .~,tOl'ii~c o f  I;lr<~t, q u a n t i l i c s  ot  i i rcs ,  ~ \ } l c thc r  i n s i d c  o r  
( It i l~, l(t( ':  

t i l l  His\ d c ~ c h , p h ~  iu ic l  rapidl> ~prc , i < l i i l ~  i i l ' t '  ih<l l  
})tI l ' l lS [Ol" ; i l l  c \ i c n d c d  pt-.r i( id ~f  l i I l / t ' ;  

It'} H~ l l l l pC l ' i l l ~  Ot' f i re  t i o h l i i l ~  d t lC h i  the  ~Cl lC i i l l i< l l l  o i  
l ; l l~ t '  i l l l l(Hll]{:.; i)t b l a ( k  ~I/ l l )kt '  , l l l d  ~ , \ ; t l ( ' l -p<d[mi~m [ t o I l l  
1-/1 l lO f].  

f¢tl [ n~ l i ih l t ) l c  l l l ; i i c r i l t }  U l l [C l i I l ~  tile' } ) rot t - 'ss in~ sHt ' i l i l i ;  

i t )  I.~U'~C i l i l lO t l i l l~  ot ~c l i l p  t i r e ,  ACCUl l l t l l l i l i l l~  in / l i l~ t l i l -  
; l i l le  ,irt';~is ;is ii rc '~ult  ot ~t) i l lagcx h l u l d h n  7. i i l i d  t)ro<'t-,s~in;; 

(|') In~ ldcqt l~ l l c  dus t  ( i ) l l l ; ro l .  

7-6.2 Plant Arrangement. 

7-6.2 .1  l -he initi~ll rcccivin~ ; i i id ~tol~l~c :irt';i.~ ~hould bc 
I oc i i l cd  ou{(t()() l%, l h c  i i rc l i  sh()t l I ( l  t)c scc t i rc ( l  l i nd  ( ] c l t r c d  
()t :lit \ c ~ c t a t i o n  w i t h i n  l()t) t t  (3()..3 I l l ) I ) f  t i r c  $lol'ii~-t'..~t't-" 
.--\ppcndi× C c~l NFPA <2'31 l)..<>'l.m/:m/ I<..'~/.m~v .I R.bbv~ 
7/~<'~. t})l" t t i i l l l c ' l  o i i l d i l l lC t :  Oil pile ~i/c.  ~cf) i i r ; l i i~m. ;u id  
i i t t  t '~+ 

7-6.2.2 l - h e  b o i l e r  Iced C q U i p l i i t ' l i l .  ~,tith il~ <1 I l l t ' l c r i i l ~  
b in .  ~ h m l l d  b c o t  non~o ln i )u t . t i b l t "  i / l , i l c r i i i I  , i i /d  dc~ i~-ncd Io 
m h i i l n i z c  p o t - k c t s  o r  ( ( ) l l lC l "~  lh , l l  +,,>uht (';itl~C tOlUbU.~l i t / Ic 
lnatcr i~ l l  ~o b u i l d  up .  V i d e o  i l l l> l l i lO l - i i i~  shoul< l  bc  c o u ~ i d -  
c r c d  h n  llWill iOil~; l lo l  rc~l<til\ \ i n i I l l c  ~<, t ) l i i l l l  st,itf+ R c l c r  t i t  
N F I ' A  85q) l .  b'l<~.d.#d I . :  .'{1~1,7/, t ; . :n , ,~  lT,n/,'s () / , , ' *af i<m: 
X l :P.k : 5C . .S t :m : /a~d  I<,~ t l .  ' lb , , r  ,'nlw~: ,,! b .~m:<,  t : x / d . ~ . m .  

.~#m<hml /m l'.h,,'m~'d l"w't .S;',t/,'.xt: XFI'.\ SSI 1..ktm.t:mi f<. tl. lb,.- 
:','row*: o i ('omb~tqnm t t(mmZ~ m -tlm.,//n'rn lTludmv: Igcd (...lln{.tfn,*: 
:'.Vii:;:: x~Jtn/."r~: i i i l ( I  XFI'.\ ~50.'>. /'<':{,:,,:,:Dr/ 1%:<l,. I<, ~/.b'~ 

( )I~,'~.{.,.. 

7 - 6 . 2 . 3  W h c n  o~t ' r l lc~ i f i  (-i-,ilit'~ , i i t '  u~t'f l  h ,  h,, id I l iSi( l t '  
tccd hoppcr~ h'() l l l  i l iSl( l t '  l i l t "  " { (H, i~t '  pit.. t i ic t¢}lI~t%\lil~ 
~h<mld bc con~ i< lc rc l l :  

(;i] l . ( l c ; i t i n~  l t i c  p u l p i l  ~(> lh<it (>flc'l,~l<a ~;ltcl~ i~ li¢ll 
( I I l l l  t)I'( ,mi~cd. 

Ih~ l h c  ~ lb i l i iv  t<, I iAvc ~i c l c l i r  ;ln<l un<d)~i i - t i~ icd \ i t ,  t\ o[  
<ill M o l i i ~ c  i l l / ( l  c h ; u ~ i n ~  ~ll-iJ;ik. 

N ( ) l ' [ ' . :  l : l l l  ; lddll l~)l i, l l  ~tllfI.IlICt' ~)II ( l ; l l i t '~ , i l l(l  ~hl l , l~t"  
l ) i l . ,  rc' lcr Ii, 7--t.2 

7 - 6 . 2 . 4  F,) I  t i r e  pl~lni  i ) roc' t '~c'~ lh , l l  ~cncr , l l c "  du~ i  cxphJ -  
t i l l l l  l )OiCl l l i ; i l ,  r c t c r  i .  N I : P . \  {iS. ( ; I . J { "  I , .  I ) ' * m . ~  " i  
D<'f laumti(m~. EFt>.-\ 6% . ~ / . . < I . . /  .]7 l ' ~ l d , , t . , ,  f ' r { ' ; ' < ' . l ) . .  
, ~ q . m , .  <Uld inc l i v idu , i ]~  l l i l \  iiw~, ~l)t'< i z l t i / cd  c x t w r i c n <  c. 

7 - 6 . 2 . 5  . ~mokc  ~,i hc<ii \ c n i ~  . t l m d d  l ie t o l l ~ l < t t ' l c d  in 
i i t ( l ) i ( t , i l l t  t' ;t i th  3 -  I. I .  

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

7-6 .3 .1  ..\ t l , i l i l l l l i l i i t~ i l i l l i i  . t~ l t ' l l i  ~] l , luld Dc p lo~ i ( tcd  
} ) t ' l~ t ' t ' i l  h ic i l i t~ I)t ' r~l) i / i lc, I ; i l l ( l  l i l t  t< ) l l l r l l ]  rl~<)ll/ I l l  c.\t)t_.- 
d i i c  i i<SiSl;l l ict '  in l h c  c.\ c, i l l  ~ll t i l c .  

7-6.3 .2  The l[lcihlx, i~ci~mnc, I . }ml l ld  t'i l~;illt • lh;l i ~(i;il> 
i i rc~ i l l ' t '  t ' o i / l u l u o u n h  i ] l<) \c( l  lf~ l i l t '  IJi 'otc'ssii~2 ~l ~[~) l i i~t  > 
iil 'C;l~. Veh ic le '>  l , l a d c d  ~t i th  St l ' t ip  l h c <  s h ~ m l d  l l l } l  I)t' 
parked i l l  lilt_' t )u i l ( th i  7 d u i  i l l  7 i<tlc pc'~ i<ld~. 

7-6 .3 .3  A rcTt lLlr  ]) l l l~r;un <,f l i(,u~cl.ccpin~ ~h(,ul<I t)c. 
c.~t<lblisllcd to kccp ( ( l l l ( t ' l l l l ' ; l l i < ) l l ~  ot ~+mlhu~iitqc" l l l ; i l t ' l i , l l  
I() ;I l l l i l l l l l i i i l / l .  

N ( ) I V -  l.~w:l<hhll~>u,d ~u idm~c. . t .c .  \p t~c 'nd l \  ( - I  \ 1 : I ' . \  

7 - 6 . 3 . 4  Ihc p r ~ > c c ~ ,  ,h< ,u ld  hc dc~ i t4ncd I~> n l i n h n i / c  l h c  
p r o < t u ¢ i i o n  e l i ( l u l l ,  l )u~ i  c~Jl lcctcd h i  ii chi~l ~>l lcCti~ln ~ . -  
t t ' i l i .  I ) i l~ho t l sc ,  o r  c\c]<lnc, ql<mld t>c. <li+th<u-~cd <{o~\u- 
.MlCli l l i  t it ' l hu  co l icCt i~m ~\+ l t ' l l i ,  tJ, i tk I<1 the  t<l l i \C'~i i l !4 ~,t~- 
lCit l ,  o i  back  t<> t h e  rt,+i(lt ic, <)l ~.l~tc, Mrc ; i i l i ,  l-<>r <tddi t i< ln l i l  
~ t i i d ; l l i t c .  scJC :3- t.l">, t. 

7-6.4 Fire Protection. 

7 - 6 . 4 . 1  tg>r t he  ~tltlc'i ~upp l x  ; i i l d  t i le'  i l l < l i t ' i l i o n  lc '< iu i i t ' -  
l l lCl l l~  ( l i  O t i i ( t ( l i l l  ki()l '{l~C (~f >,t r l i }) r u } ) } ) c l  l i rc~,  st'c, , \ t )p t ,  l i -  
d i \  (; ()t NFI).\ 231 l)..~:..<t:ml I . :  ,W.> . : . . I  17nbDv: liH't. 

7 - 6 . 4 . 2  t l o~c  ~l~l l iol l~ d c . i g n c ' d  hi  , l¢c~l l<l ; l i l tc '  ~ i i h  \1:1>.\  
l t ~ h o u l d  hc l o t : l i e d  l h l l m ~ h , m l  i h c  t la ' i l hx ,  l h c  h~Ih>whl~ 
t )o iu i~  ~h~mld l ie  ¢ < m ~ i d c l c ' d  

{ i l l  l . ( i ( '~ i l i ( , l l  i i l l d  phx~ i c ; i ]  p l O l c ' t l i l ) l l  ~,ll il~ I¢) <l\<>i¢i 
fJ~l lcl l t i ; i ]  ( t , l i i ] : l~c'  (hie' 1o l i i l t [ i t  } )u i i c rn~ :  

Ib l  .~lizt. , l l l d  l l t i l l l i l t ' l  Hi he" c l c ' I c rn l i i l cd  t i l l  t i l l i l i l i t "  ] ) l , in l  
!~ t 'o ln t ' l r \  Ic .7. .  p u s h  x~.lll~l: 

I t i  l>i~>tcciioi~ tr~, i l l  t r c c / i i l ~  iu t l l lh t ' ; i l c ' ( l  ;llC'<i~: 

\ ( ) 1  t'. ]. t t~,c '  ~l,lll~,il~ , l ie <ldl~l~h,it'~i t '.~ctlt l, i l  t~I t l l i , l i  
life' t~ l l l l cd  ,lu(l W\l l l l~l i l~hll i t ' lH..\<t¢l} l l(>n ~I ill,Jill [i) h~)~t" 
MIt',l l l l~ ~]iiql[¢l I)t" ¢~l i - l f l t ' l t ' l l .  

\ < ) 1 V  2. l>],mi ~4r, , i i l r l i \ ,  ~,unlm~lil~h' h,,l~hn-. ,ui~i q, i t t -  
}II~A i l l , it i l l (h(<ilt '  l l l , i l  l i l t '  u~t> id 2[,(I 7pnl i lb) l l l l l l l  ib~/ / I t '~.  
~ll ht.ll cd ~,i lii (~ l l l l i l l<  11¢~1i txll[l h<,~c, I- , i(ct [ ) l , i ldc 

7-6 .4 .3  Ba~cd u i . i n  I lw < -mhu . l i b l c  hJ~.lin~, h>lat l , . l .  
, l l l ( t  t ' t~, t ' l l l lAi  t ikt ' .  , i l l  , l l i l ( l l l l , l l i t "  St) l- i l lk l t ' l "  , t  ' , | f i l l  Nho l l l ( I  })t" 
t O l l s ld t ' l t ' ( ]  f i l l  ( t / i~l  ¢ (t]lt'¢ I~)1 s. l),iTh<~ti~t'n, i l l i ( l  t x l  lo l l \ '  IX t)t' 
~t ' i ) , l l ; l l (H ~. $c't' D- t .6 5. 
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8 5 0 - 3 6  FIRI-. PROI ECTION FOR ELK(:IRI(. (;t'NERAI IN(; PL-~.X 1 s 

7-6.4.4 For scrap r u b b e r  t i re  h a n d l i n g  s t r t t c tu res  a n d  
conveyors,  refer  to 5-4.6. 

NOTE: Experience mdicatc~, that sprinkler ~vstcms max 
not be eftectivc and that t})am-watcr spra?, s~stems are pre- 
f;ClTcd |or tire control. These s~stcms arc intended to con- 
Imc the life. and manual tire lighting max, be required. 
(,uidancc should be sought fi'om individuals ha~ ing special- 
.zeal experience for the selectum o|" tbam and toam applica- 
lion dc~ kcs. 

7-6.4.5 The  scrap rubber  tire pit should be provided with 
loam-water spray protection throughout .  T he  s?,'stemls) should 
be designed [ b r a  nfini inum of 0.24 gpmAff (9.77 L ram-n1'-') 
over the entire pit area with the protection area pe t  nozzle not 
to exceed 100 fi ~ (9.3 me). 

C.4.1,'-I'I()N: Due to the cMrcmc hazard,  clcaran(_c 
|)cry, con the top o[" storage and h)an'~-~atcl sprax s\stcms 
should bc minimi,'cd. 

7-6.4.6 In addi t ion  to the  loam-wate r  spray p ro tec t ion .  
the  s torage pit should  be p rov ided  with i non i to r  nozzle 
p ro tec t ion  des igned  to fu rn i sh  a m i n i m u m  of 250 g p m  
(946 L 'min)  at 100 psi (689 Pa) at the  tip. Moni to rs  shou ld  
be located so as to allow fi)r coverage  of  all pit a reas  with at 
least two s t rea ins  o p e r a t i n g  s imuhancous lv .  Due  to the  
potent ia l  ti)r ope ra to r  fire exposure ,  oscil lat ing m o n i t o r  
m)zzles with manua l  m e r r i d e  should  be provided .  

NOTE: A d d i u o n o l l b a m t o t h e m o n i u ) r  noz/lc~shouldbc 
considered. 

7-6.4.7 For protec t ion  and  s torage of scrap r u b b e r  tires 
i.tdoor,~, iefi:r to NFPA 2 3 1 D  

7-6.4.8 T h e  boiler 's  tire feed system, inc lud ing  bins,  hop- 
pers, and  chutes ,  shou ld  be cons ide red  for au tomat i c  toarn- 
water  pro tec t ion .  Where  provided ,  the  system shou ld  be 
des igned  for a m i n i m u m  of 0.30 < m i l l / I t  '-' I I ') ,)9 L,min-m-' /  
over  the  most  r emote  2,500 if-' I232 m='). 

7-6.4.9 All wate r  spray  sxs tems s h o u l d  be capab l e  of  
r e m o t e  ac tua t ion  f rom the '  cont ro l  roolll  or  o t h e r  con-  
stantl~ a t t e n d e d  areas. Addit ional lx,  local ac tua t ion  s tat ions 
should  be placed adjacent  to the  fire areas  a long  lines of  
egress and  in cons idera t ion  of o p e r a t o r  saf}etv a n d  protec-  
t ion from d a m a g e  due  to e q u i p m e n t .  

7-6.4.10 Hydrau l ic  e q u i p m e n t ,  reservoirs ,  coolers,  a n d  
assocmtcd oil tilled e q u i p m e n t  should  be p rov ided  with 
au tomat ic  sp r ink le r  or  water  spray pro tec t ion .  Spr ink le r s  
or spra?, nozzles should  be over  oil c o n t a i n i n g  e q u i p m e n t  
and  lot  20 tt (6.1 m) beyond  m all directi ,ms.  A dcns i tv  of  
().25 Rpm tt-' ( 10.19 L nfin-m e ) sh()ukl bc pto~ ided. 

E.xccplmm llherr ~ lL~ted [m re,~:~tu~zt /luid i.~ u.wd. pmtectm~ :.~ 

m~t m'edect. 

7-6.4.11 Par t icular  care shou ld  be takeu in the  selection 
ot detect ion dcvicc~ in cons ide ra t ion  of  ha r sh  a n d  dustx 
cnvu-onmcnts  and  high air  Ilows. 

7-6.5 Explosion Protection. Scrap r u b b e r  m c  umts  uti- 
lizing e q u i p m e n t  capable  of  p r o d u c i n g  explosive concen-  
t rat ions of  gases or  d u s t s  shou ld  bc p rox idcd  with explo-  
sion ven t ing  or  explos ion suppres s ion  systems. For  f u r t h e r  

gu idance ,  see NFI)A 68, (;uide ./br l) ,~tmg ({/ De.[tagratums, 
a n d  N FPA 69. StatMard o~ Explo.~m~ Prez,et~ttot~ S>lems. 

7-7 Other Alternative Fuels and Processes.  O t h e r  al ter-  
na t ive  |uels  (e.g., cuhn ,  peat ,  gob, etc.) are  used as boi le r  
fuels. Also, o the r  t echno log ies  exist tor  the  ut i l izat ion a n d  
p rocess ing  of  a l te rna t ive  fuels as boi ler  fuels. It is r ecom-  
m e n d e d  that des igners  seek gu idance  t i o m  those  hav ing  
special ized e x p e r i e n c e  to u n d e r s t a n d  the  u n i q u e  cha rac t e r -  
|sties ot a m  pa r t i cu la r  t\lel o r  t echno logy  m o r d e r  to p r o p -  
erly apply the  a p p r o p r i a t e  p o r t i o n s  of  this and  o t h e r  appl i -  
cable doct |nlcnt . , , .  

Chapter  8 Fire  P r o t e c t i o n  for the  
C o n s t r u c t i o n  Site 

8-1 Introduction. 

8-1.1 .Mth,mgh manx, of the  activities on  fossil-flmled elec- 
tric g e n e r a t i n g  p lan t  cons t ruc t i on  sites a rc  s imilar  to the  
cons t ruc t ion  of  o t h e r  large indus t r ia l  p lants ,  an  aboxe aver-  
age lexel of  fire p ro tec t ion  is jus t i f ied  due  to liti: saR?tv con-  
s idera t ion  (.t the large  n u m b e r  of  on-si te  pe r sonne l ,  h igh  
value of  materials ,  and  l e n g t h  of  the cons t ruc t ion  per iod .  
Cons ide ra t i on  of  t i re  p r o t e c t i o n  must  inc lude  sati:tv to lile. 
po ten t ia l  f in delays in cons t ruc t i on  schedu les  m{d p lan t  
s ta r tup ,  as well as p ro t ec t ion  o f  p roper ty .  

8-1.2 Ma jo r  c o n s t r u c t i o n  p r o j e c t s  in e x i s t i n g  p l a n t s  
p r e sen t  many  of the  h a z a r d s  associated with new cons t ruc-  
t ion while p r e s e n t i n g  add i t i ona l  exposures  to the  exis t ing 
tacilitv. T h e  availability of  t he  exis t ing p lant  t h e  p ro tec t ion  
e q u i p m e n t  and  the  r e d u c t i o n  of  fire e x p o s u r e  b~ cons t ruc-  
t ion activities arc  pa r t i cu la r ly  in lpor tan t .  

8-1.3 For fire p ro tec t ion  f in  p lants  a n d  areas  u n d e r  con-  
struction,  see N FPA 241, 5tamtard/m Sa/,,guardmg Con.~truc- 
tmu. ,4lteralm~, and Demohtiou Operatm>~,~. T h i s  c h a p t e r  
addresses  concerns  not  specifically cons idered  in N FPA 241. 

8-2 Administration. 

8-2.1 T h e  responsibi l i ty  for  fire p r e v e n t u m  a n d  tire pro-  
tect ion tbr  the en t i r e  site d u r i n g  the cons t ruc t i on  pe r iod  
shou ld  be clearl~ def ined .  T h e  admin i s t r a t ive  responsibi l i -  
ties shou ld  be to deve lop ,  i m p l e m e n t ,  a n d  per iodica l ly  
u p d a t e  ,is necessary tile meas t t res  ou t l i ned  in this recom-  
m e n d e d  practice.  

8-2.2 T h e  responsibi l i ty  | o r  fire p r e v e n t i o n  a n d  tire pro-  
tect ion p r o g r a m s  a m o n g  var ious  par t ies  on  site shou ld  be 
clcarl~ de l inea ted .  T h e  fire p ro tec t ion  p r o g r a m  that  is to 
be observed  and  the  o w n e r ' s  r ight  to a d m i n i s t r a t i o n  a n d  
en f iwccmcn t  shou ld  be es tab l i shed .  

8-2.3 T h e  tire p r e v e n t i o n  a n d  fire p ro tec t ion  p r o g r a m  
shou ld  inc lude  a t ire risk evaluat i (m ot the  cons t ruc t ion  site 
a n d  c()nslIn([i{/l/ act |vitae,  at anv  C(HISIIH(ti()I/ c;ln]p (MT 
Ctmpt,,~ 2 I. 

8-2.4 \Vt i t tcn p r o c e d u r e s  si~ould bc es tab l i shed  tbr  the  
new cons t r l lC t lOn si te,  i n c l u d i n g  nla.jor c o n s t r u c t i o n  
projects  m exis t ing plants .  Such  p rocedure>  shou ld  bc m 
accordance  with Sections 2-4. 2 -5 .2 -6 ,  2-7, a n d  2-b. 
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] 8-2.5 Security guard service, including recorded  rounds,  
should be provided through all areas of  construction dur-  
ing times when construction acuvitv ts not  in progress (.,e~' 
,kfP,4 6(Jl, Sl(mdard on (;uard Se~',,~ e m Fro' L0,~,~ Pte',e~tio*~ ). 

la) T h e  first round should bc conduc ted  one halt hour  
after  the suspension of work fi~r the day. The rea f l e r .  
rounds  should be made exerv hour.  

It~) Where  partial construction activities occur  on .~econd 
and third shifts, the guard ser\ ice rounds  ilia', be modified 
to include onl`` una t tended  or  sparsely a t tended areas. 

(c) In areas where automatic  fire detect ion or extin- 
guishing systems are in service, with alarm annunciat ion at 
a constantlx a t tended location, or in areas of  limited com- 
bustible loading,  rounds  may be omi t ted  after the lit-st 
round indicated in (a) a b o v e .  

[ 8-2.6 Construct ion schedules should be coordinated so 
that p l a n n e d  p e r m a n e n t  fire p r o t e c t i o n  systems are  
installed and placed in service as soon as possible, at least 
prior  to the int roduct ion of any major  fire hazards idcnti- 
bed m Chapte r  5. 

] 8-2.7 In-service fire detection and fire ext inguishing sys- 
tems provide  important  protect ion tor construction mate- 
rials, storage, etc., even betore the pe rmanen t  hazard ts 
present. I e m p o r a r y  fire protection systems may be war- 
ranted dur ing  certain cons t rucnon phases. The  need and 
type of  protect ion should be de te rmined  bv the individual 
responsible fbr tire prexent ion and fire protection.  

] 8-2.8 Construct ion and installation o f  fire barriers and 
fire doors  should be given pra~vity in the construct ion 
schedule.  

I 8-3 Site Clearing and Construct ion Equipment .  

] 8-3.1 Site Clearing.  

8-3.1.1 Prior to clearing forest and brush covered areas, 
the owner  should ensure  that a writ ten tire control plan is 
p repa red  and that tire fighting tooN and equ ipment  are 
made  available as r e c o m m e n d e d  bv N FPA 295. Standard fi,r 
Wddflre Control. Contact should b e m a d e  wlth local fire and 
forest agencies tot  current  data on restrictions and fire 
potential,  and to ar range  for necessarx permits.  

8-3.1.2 M1 construction vehicles and engine-driven portable 
equipment  should be equipped with eflcctivc spark arrestors. 
\ eh ic les  equipped with catalytic converters should be prohib- 
ited t iom wooded and heaviiy vegetated areas. 

8-3.1.3 Fire tools and equ ipment  should be used for fi,'e 
emergenc ies  only and should be distinctlx marked.  

8-3.1.4 Each site utilitx, vehMe should be equipped with 
at least one [ire fighting tool, portable  fire ex t ingui4mr ,  or 
backpack p u m p  filled with 4 to 5 ga1115 to 19 LI of water. 

8-3.1.5 Cut trees, brush,  and othcl  combust ib le  ~poil 
should be disposed of promptt}.  

8-3.1.6 Where  it is necessary to chspt)se of  combustible 
waste by onsite burning,  designated burn ing  areas should 
bc established with approxal  b~ the owner  and should bc tn 

compliance with federal, state, and local regulations and 
guidelines. The  contractor  should coord ina te  burn ing  with 
the agencies responsible tbr moni to r ing  tire danger  in the 
area and ubtain all appropr ia te  perntits pri()r to the start ot 
work (we ,Sect,0~t 8-2)  

8-3.1.7 Local condit ions max requi re  the establishment ot 
tire breaks by clearing or use of  selective herbicides in 
areas adjaceni to p,',~pertv lines and access roads. 

8-3.2 Construction Equipment .  ( ,on~truction equ ipmen t  
should meet the requi rements  of X FPA 512. Staudard ,for 
Trmq~' Fir," Prr~tecti(m. 

8-4 Construction Warehouses .  Shops,  and Offices. 

8-4.1 All structures that are to be retained as part of  the 
comple ted  plant should be const ructed of  material~ as indi- 
cated in Chapter  3 and should be in accordance with o ther  
recommendat ion~ for dte comple ted  plant. 

8-4.2 Construct ion warehouses ,  offices, trailers, sheds. 
and o ther  tacilities fi)r the storage of  tools and matermls 
should bc located with cot>idcra t ion  of their  exposure  to 
major plant buildings or  o ther  impor tant  structures. For 
guidance in separation and protect ion sec NFPA g0A, Her- 
omm~'~Med Practice/or Protrctm~l o/ Builctma~ ~tom Exlert,r l:m' 
Expo, ure.,. 

] 8-4.3 l ,arge central otfice facilities max be of substantial 
value and contain high value compu te r  equipment ,  irre- 
placeable construction records,  or  o ther  valuable contents,  
the loss of  which max resuh in signihcant const ruct ion 
delays., An anahsis  of  iire potential  should be per formed.  
This analysis may. indicate a need for automatic sprinkler  
sxstcms or  o ther  protect ion or  the desirabilltx of  subdi,,id- 
ing the complex to limit xalues exposed by one hre. 

] 8-4.4 Warehouses. that contain high value equ ipmen t  {as 
def ined by the individual responsible tot fire prevent ion  
and fire f~rotection), or  ~ h e r e  the loss of  or  damage  to 
contcnts  would cause a delay, in startup dates of  the com- 
pleted plant, should be a r ranged  and protected as indi- 
cated below. Mthough  ~ome of these structures are consid- 
e r e d  to be " t e m p o r a r y "  and  will be r e m o v e d  u p o n  
(omple t ion  ~ff the plant, the fire and loss potential should 
bc thoroughlx evaluated and protect ion provided where 
warranted 

8-4.4.1 Building construct ion materials sh~mld be non- 
combustible or lunitcd combustible.  Scc Chapter  3. 

8-4.4.2 Automatic sprinkler  svstcm~ should hc designed 
and installed in aco~rdancc ~lth the applicable NFPA stan- 
dards. V(aterfiow alarms should be provided and located 
so as to be moni tored  at a constantl~ a t tended location as 
de te rmined  by, the individual respcm~ihle tor tire prexcn-  
tion and tire protection. 

8-4.4.3 Air-supported structures sometimes are used to 
provide temporary  wareh~alsine, space. Ahhough the fabric 
cnvelnpe max be a tire rc tardant  material,  the combustibil- 
ity of  contents and tile values must be c_onsidered, as with 
any other  type ot warehouse.  Because tt is impractical to 
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prov ide  au lo ina t i c  sp r ink le r  pro tec t ion  t~ l  them. air- 
.supported stiticttilCS should bc ti~t.d onl \  h)r i l ~ l i comb t i s -  
tihh" s loraTc. . \n  addi t iona l  con~idcvaiion is []/;11 rclat i \c lx 
minor  the d;aniagc it> thc tabric cn~clopc ina', lca\c t]lc 
COlllCll[s <'xposcd to the clcI l lCl l t$.  

I 8 -4 .5  Fcn l l )o ra ry  cticlosurcs, inchtdin~ trai lers, in>|de 
tJcrnianct~_l f/lan~ b u i h l i n ~  should t)c pro t l ibhcd cxccpl 
~\ hcrc pcrn/ i l l cd  |)v lt ic ind iv idua l  rcspoli, it)h, f in- t i re pre- 
vent ion and i i rc t)r~ltcciion. Wticrc the fhnn ;llcct <lt',l (_l)i11- 
bus t ib lc  Cll(']OStllt" excccd:4 I(}(} Sq tl ((.}.2{) I11-') O1 w t l c r c  the 
occupalrlC~ prcsci i i .s ~i t ire cxpo~urc, the cnc los t i r c  shou ld  
bc pr~ltccicd witl~ an applO'ct -d at l l l l i i la t i t  thc cxtin,R-uish- 
in,~ ~VSlCi~i. 

]8-4.6 Sl:ora!~c ot cons l ruc l ion nialci ia]~, cquipnic t i t ,  oi 
~tlpplic.~ i t iai  alC chhcr  (on ibus l ib lc  or  in con/bust |b i t  
packaging  should bc proh ib i tcd  in 111;Aln p],uli bui lding~ 
unit ,s:  

(al . \ n  a | ) f l l o vcd  a l l l o n i a l i c  t4!lc c x t i I l ~ u i s h h l ~  'c~tcII1 iY, 
in .scrxicc hi the SltH'{toC itl'C,l. ¢)1- 

tb) Where loss o f  the inatcrials or los~ io the" surrounding 
plant al-Ca ~ t l l d  bc ininiinctl, |is dcicrnihied t)~ t i l t  individual 
rcspOllSib]t' |{~I" f i rc [llCVt, ntiOll add |ii-t' |)l-Otto!ion. 

I 8-4.7 Construct ion camps rompri.~cd of in,,bile tmi ld in /~  
ar l -a l l~cd with d.~c bui ld ing~ a d i o i i l l n  ~ c;.ich othcl"  tl) |~)/l l l  
tlllC !argc tire {il-C;l ~tl~,uld bc axoidcd. 1t tJtti ldin-~ callll<)! 
tit' adcquatcly sc|.lar;.i lcd, considcrai ion stlould bc .~i\cn to 
ins |a i l ing  hrc  walls bc twccn  umt.~ or install in~ autt>mati~ 
spr inklers  t l i rou,~t loul thc IJuilding~. 

]8 -4 .8  Fire alarlns shl)uhl |)c o lnnc t t cd  tt, a t~mstantl~ 
, i t lcndcd (cn l ra l  location. 

8-4.9 T i l t  h<indlin~, s iora~c.  ,uid dispensing <>t t lamnlit- 
bi t  l iquids dl ld ,~Llscs .~hould IllCCt the I 'Cqtlil 'ClllCllt.~ ()J 
N f:I>A 30, b lammahh' (x~(t Cm,¢hu.~t~hlc [.iquM~ (;or/c; N FPA 5S. 
.Slomla~d fl~ tD¢ SttmL~'c a~d Ha,~d/m<.; ol 1.~qm'f¢¢d l','hot,'um 
(;~L~,>; and  Nt:PA 395. Stamta~rt/~,~ the' ,S'tl+l}71',qrt ' IJ/ t"](llll#lltl[t], 
a~(l (:<md, u,t~D/," L~quM, ~m 1"row> am! l, , , /ahd (.,m.,tructi~m 

8-4-10 \ 'ctf iclc rc | ) : i i r  t~tcililics should int'cl the tcqui tc-  
lIlClllS () t '~ FI>A <S<'-;B..Sta*~da*d I,)* R,'/),m (;arar~, ',. 

8-5 Construction Site Lay-Down Areas. 

8-5.1 Firc hvdran i  s~stcins with an adequate walcr  ~tippl~ 
should bc p lov idcd  ill lav-(h)~\n {llC{l:~ ~,~,ht21(" thc llCt-d is 
determined t>\. lhc ind iv idua l  rc~f)onsit)lc to t  tJrc prc \cn-  
i i l t l l  and tllC |Jl¢ltcclion. 

8-5.2 Cont l )uqi t ) lc  ntatcrial> should lit. ~cpai, l icd t)t :i 
clc,ir space lcl , l l lo~ acc-c~ tor illanti<il hrc lighting4 cqciit>- 
merit I.w<' ,k~,: tbm %S). Acccss should t)c pl o\ idcd and main- 
t;iillCd Io ;ill l i rc tightint4 CqtliI~)nR'nl i l l ch ld i l lg  tirc host.~. 
t 'X l l l lTt l lSht ' l  ~. ; ind hvdr ; in ts .  

8-6 Temporary Construction Materials. 

8-6.1 Nonconlbus l ib lc  ~ l  Jire rctard<lnt scafhllds, l~l l l l l  
~lnk .  decking. , lnd t)<lrlili~nl~ ~htmhl bc used })<llh i t> idc 
; ind o u t q d c  , f f  t)Cl-l lKi l lCll l  bu i l d i n2~  w l i c r c  ;1 t i l t '  c<~til<t 
t~tllSC su i )s lan l ia l  da l i l agc  o r  d<'l<l\ iO l lMr t l t - t i on  w h c d u l c s .  

8-6.1,1 T h e  use , , fn tmconl tmst ib lc  or  t irc rc lard, in!  (OlI- 
CTClC t~)i l l l  \~ork is especia l ly  i n lpo r ta l~ i  h n  iai-~c s t ruc lu rc~  
Ic.<a.. l u r l / i n c - ~ c n c r a l o r  pcdcs la l )  w h c r c  lar,~c qua iH i t i cs  o f  
l i l t ' i l ls  {11"(' used. 

8-6.1.2 The tisc t>[ hstcd l )rc~surc- imprcgnatcd t ire lCt, l i-  
d l i l l i  h l l l l b t ' r  o1' h.,tcd t ire r c t a r d a n t  coa l i l l gS ,1~cncl,lllx 
~ot l ld  lit ' at tcpt, i l / lc.  Pi'C~'~ll l ' t '- i l l lpl 'Cg'lhllCd l i l c  I ' t ' [a l 'd ; i l l l  
] un lbc r  mtlSl t)c IlSt'd i l l  accord, l l lCC w i th  its l i s t | n /  a l ld  
i~ la i lu t l iC l t l rcr 's  i l iM r t i t t i o l i s .  \~,ht 'rt .  cxposcd t,> the Wca lhc r  
()1 I l lOiSl l i lC (c.o-.. i i i l lClClC t{) l i l lS), the t l l t '  ICl{ll 'd;_tll l ust.d 
l l lt lSt }),it su i tab le  h , r  thi~ cxpo :q l r c .  F i rc  rc ta l  d a m  t( , ; l t i i iRs 
{II'C DOt at¢.cptciblc on w<llkJn~ ?,111 laces <~l .~l_llt;iccs stibjcci 
h) i l l cchal l iCal  d i ima~c .  

i 8 -6 .2  l : i r p a u l i l ~  and plastic t ihns shtmld bc o| l iqcd  
Wcalhcr  l-c'~i~talll , lnd h rc  r c l a r d a n l  n la lC l ia ls  I~f'<' . \ ' t " ]J.- t  
7fH, Sl<~mla#U .\l<.th<u[, <,/ k'~, 7) ,M lm l~7<imc-l¢c~sqa~tt 7;'xtd¢, 
aud t"*/m, t. 

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

8-7.1 General. 

8-7.1.1 \Vherc  pra,. t ical,  thc  p c r m a n c n t  u n d e r / r o u n d  
\ a r d  sv s t cn l ,  h r c  h ; d l a l ! t s .  ;111d w a t e r  s u p p l y  {at leas t  ~mc 
\~atcr s l m r c c l ,  at, t n d i c a t c d  ill C h , t p l c r  4. s h m t l d  bc 
installcd d u r i n g  the  car l \  <;t:.lRc.,, cd c, ,nsn-uction.  Where 
provis ion of  all or  par t  . f  t i l t '  pCI ' l l I : I IICll t  tllldcl '~l 'ollll(i 
SYstem :i.ll~-I w a t e r  ~tlplfl ) i~ n o t  priori|cal, t t .mporar}  ,v,-  
tcn/~ s h o u l d  bc  p l o x i d c d .  l c m p m a r x  w a t e r  supp l ic~  
should  bc h~drt~st,ititall~ tcstcd,  t h i s h c d . : i n d  a r r a n g e d  to 
n/aint, i in ;i high dcglcc ot rcl ial~i l i i \ ,  includnl,~ p ro ic t t i on  
from trccTin~ ai ld l~ss {~t tJo~cl. 

8-7.1.2 T h e  necessa ry  rcliabilitx ot c<m,qructi<m xxitlt'r 
,,upplic~,. i n c l u d i n ~  t c d u n d a n t  ptnnp~,, arl:in,_,,cn+vnt i+t 
pox~cr supplics .  ; l i l t |  list.' ()t combina t i on  s e r v k c  water  and  
cons t ruc l i lm tire p ro tec t ion  ~a tc r .  sh ,mld  bt' dc tc rmJnc t l  
bx ihc indiv idual  rcsp, m q b l c  tbl iirc p r v \ c n f i o n  and  hrc  
plXltCCliIHl. 

8-7.2 H\dl~lnlS shou ld  be inslallcd,  as i n d i t a l c d  in ( :hap-  
t c r - I ,  in the  vicinit\  ot main  plant  I)ulldin.e,s. i m p . f r a n c  
~,archousc>, o t l i tc  ov st()raRc t ra i ler  coniplcxcs ,  a n d  i m p o f  
t an t  o u t s i d e  Stl l l ( l t l lC> ~,ith t~)nf l /us t ib lc  C~)llStltlclioll ()l- 
(i)nlt)t tnlil / l t .  COlltlCtt" tOI'lll *.,+lllk (c.X.. (l ')olillO IOV~t'l'b,I. 
W l l c r c  p r a c t i c a l ,  t h e  t l l l d c l X l - ~ l l l l l d  In::lin s h o u l d  bc 
<ur,m~cd t -  min imize  thc  p~,,sibilitx tha t  :.tn\ {me })rc,ik will 
ICIll{}\C tl'(llll '4Cl'\i('(' ;lll ~, l iked  ~,V~_llCl" cx l i n~ t t lSh i l l~  ,,\'qClll 
ill l c ; l \ c  ; i l l \  ,ill'C;l witht) t t t  ,l,,t<'ssilllc h\dr:.ttll,  plc>lt'clil~ll. 

8-7.3 A tire proIcclion watcl qlppl~ sh~nlld hc prc~\idcd ,m 
lilt" construction ~,il,." mid ",h,~uld bc capablc i,t hnnishin ' . '  Ihc 
l,u~cst i~f the ti>lh,~in~ |;>r a mminmnl  2-hr dula l ion:  

Ia) 7 5 0 : 4 p c  ~-t7.:; L sccl. ~>l 

lbl T h e  in-sol x icc tixcd \~ ; l l tq '  c \ f i n ~ u i q m l  R ~x ~lCm \~ ith 
the h ighes t  x~,licr dcm,u ld  and  5t~0 ;.:l>ni 1'.>1.5 1. st,~ t,,1 
tl~>t' ~+l IC~t I11>. 

8-7.3.1 l h c  h i~hcs i  \V~I[CI" dClllilIld shl){lld I>c dc tm n d n c d  
h', tilt ' ha/,nd,~ p lc , , cn l  at lht" ',l;A~c ¢)t t ln l~, l rut l ion.  ~}l lch 
ma~ m,t t o r r c s p . n d  ~tth thc hi~hL.*l ~a ic r  dcn iand (~1 thc 
tomplc tcd  p l a n t  
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] 8-7.3.2 A~ tixcd ~atcr ext inguishing  systems, al'C c()lli- 
pitted,  timex sh()uht bc placcd in ~crvicc, even ~tlcn fl~c 
availablc c(>nstllicti<)iI phase | l ic  pro)ccti(m walcI supply is 
n()l adequate t,, lnect t i l t  sxstcin (lt'si~l/. ,. dc l l l a l l d .  T h e  
e x t i n g u i s h i n g  sys tem will at lc'asi p r o v i d c  SO I I IC  dc~lCC o f  
p r o i c c t i o n ,  cspccia l l )  ~ h e r c  the ful l  hazard  is not vct 
| ) icsc i l i .  t t o ~ c v c i ,  whc i l  l t lc  DCrl l ia l lc iH hazard is intro- 
duced, the walel supply  .sia()uld tit' (ap<lblc o f  p ro \  id ing lhc  
dcs igned system demand .  \Vhcn tl~iI l~ const ruct ion wa te r  
in [)eri i<lailci l[ svstcins, ad0qt ia ic  Mr; i i i icr~ should  tic pro-  
v idcd  to prc~cnt cloggino oi tilt" s\s lel i l  }iv [(>l-c'iTFl ,)tWctS 
and dir t .  

8-7.3.3 T h c  w a w r  suppl )  shot l ld  bc sul l ic icn i  to p r o v i d e  
adcqua tc  pressure f in  ho.~c connct t i , )n> at the hiTl icsi  
t i c ' r a t ion .  

8-8 Manual Fire Fighting Equipment.  

8-8.1 First aid fhc  t ig i~i ing c q u i p m c n i  shou ld  bc pro -  
v idcd ,  in a c c o r d a n c c  with N F P A  6()()..Standard . n  h ,d . . , t rml  
F:~e Br(gade.~ and N FPA 241. S t a m h m t  /m S:~/e,qua>dm.t. Con- 
structmn, .4[terr,,tm~:, :rod Demolm<m ()p,'r:Hm):~. 

N()TE: M()bilc hru li~htm,~ cqu)l)nlciit can I)c utih/(.(] I,) 
[)ro\ldc llCCc's~,ai ~, l lrM aid hi-:' l igi i t i i l~ t ' ltt i lpii it ' i l l . 

I 8-8.2 t ) ( ) r tablc l i f t '  c x t h l g u i s h e r <  o f  <ui l ; ib lc  capac i i )  
shou ld  Do p ro \  idcd in acc<)rd<ulcc wi th N FP:\ 10..S/.ndard 
/ , .  I'ortat,l,' f','r,. E'xlz~G,.,,her,. whcrc :  

(a) F laminab lc  l iquids are storc, d or  hand led .  

ib) C<)mbustiblc n i l : t r i a l s  al-c s to red .  

(c) l c m p o r a r y  ti l l- or  gas-f i red e q u i p m e n t  is used. 

ld) : \  tar  (>I <Isphah kelt ic is u~,c(l. ()r 

Ic) We ld ino  ()r ()pcn t lamcs arc ill tl>c. 

[ 8-8.3 Host> and llOTZlCS s i lou ld  bc axai lablu ,1I Sl latc~ic 
locat ions, such ;Is inside h()sc cabmc i ,  o r  ho<c housc.~ o r  (in 
d c d k a t e d  f i re l'C~pOlISC vchlclt_'s. 

I 8-8.4 I f  | i re  tl()*t' con l ]cc t ions alC i lo t  o ) i i l pa l lb lC  w i i h  
local f i rc f ighting- c.(tt l lpmCll l .  ,ld:i[)tCl>, >hould t)c- m; ldc  
:i~ ai lable. 

C h a p t e r  9 R e f e r e n c e d  P u b l i c a t i o n s  

9-1 F h c  f i ) l lowing do (un l cn l>  ol t)()rt ion~ there( i f  art ' rcf L 
c r t ' l l ccd w i th in  ihis rt 'coFil l t lCl/dcd pract icc and .sh(mld bc 
t o l l s i dc r cd  pa l [  ()i ihc lCr.'oll l l l lClld;lt iOllk ~)f ihi> d()( I l l l lCl l l .  
T h c  cd i t i on  indlc<lic(1 fin t'ach I'Clt'Yt'll( t' is t i l t '  ( t l l lC i l t  cdi-  
i i()n as o f  the dale (if the NFI)A i~Mi;tlicc' ()[ this d()t t i inc i l l .  

9-1.1 NFPA Publications.  X<tlion,ll Pirc  t'r()/ccii<)n As~,()- 
ciaiion. 1 B a t t e r \ m a r c h  Park,  1'.(). t.~,'.:91()1. Quh~(x Mr\ 
02269-9101.  

NFPA I0..Stezmbud /:. Pr>*t::l,l, I':~< Extm.<.:~k,'*,. 99() 
ed i t i on  

X FPA I I. St.mlard I,. l..u' Exlm.,.,. l'..m am/C,,.d,:.,'d 
.-ltrczd ,'<,;stem,. 1 {)8<"4 c d h h ) n  

NFPA I IA..Sland.~d Io~ Mcd::+.:- nnd lhcU,-l%./m,:~.m 
l+.nm 5>h'm~. 1988 cdi t i ( in  

NFPA 1 I C, ,~tandard./m MoDiD' F.am .'t/qm~r':.~, 1 .gt)() edi t ion 

N FI)A 12..%'tand:xrU :m (:a~Drm D:rstld,' L\/:.<.'.:41m'..r .%,- 
/rm.,. 1989 ed i t i on  

N F P . \  12A, S t g m d , , l  . ,  Hal.. 13Ul t"~,- £x i i .2 . :4m~,g  
.S>trm~. lD92 ed i t i on  

N F P A  12B, S/rmda:d :m Ha/mr 121 / F/~," l'.xti.<.7":.Jm U' 
S>t, 'm,.  1990 cd i t i (m 

N FI ' . \  13. Sl:mdard i<" tD<' h : , t . l l . l : ,m  .I 5 / .  mklc> .%.,l,'m,. 
19(.)1 edi t i (m 

N FPA 13A. Rerommc.dcd l':n:t. :' I., :h. l.,/,,., :i:,.. T,.,:.::.,. 
aud .%h~:uh'#m~u'c :!1 .~/~rt#t/tim S>,tem,. t9S7 cd i ( ion  

X FI ' . \  I.t, St.nda~d I,. tDc l.~:.il./.m <,I .~la.dFipc rind 
How" .M'~trm~. 199() cd i l i (m 

NFP.-\ 15, Stand<x*d I<. llTm'~ 51. n) l::xrd .%',Icm, Im I':~, 
IJrotecti:m. 1990 cd i t i on  

N FI)A 16..Sta~das¥l rm the l~c~t./km:n: ./ D</.:..r Fo..:- II 7dn 
,%'l)~:nDh,r nnd l",)am- II 7m,r %1..3 S,,t, m,. 19{)1 ed i t i on  

NI:I'A I(';A. l?r<omm,mdcd l>mrtu c /m flu' l.~l.llrd::m ,,I 
Ch~,wd-He.d Foam-ll;.m'~ hpr:.l,'Ic) .M,Z,'m~. ll)SS t'dition 

NFPA 17. Sta.d.rd /or l)m Chr.lnrd l:.xm:zm~km : %~:< m,. 
199() cdi t i (m 

NFI'A 2(). Stemda*d /,n ID,' h:~ml/a::rm ./ (;,*:trd.,<.~:d I":.' 
Pin,t>.  1{)!)() ed i t i on  

N FPA 22..S'tandard/:)r ll'::te~ T:1~d,',/m lbl',,:m' l')rc ]'~:,h':- 
t i .~ .  19;'47 edit i()n 

NFI 'A  2-I. ~l.nd.~d /.~ the l~i,l<Ul./:,m ./ I'::~,::1:' l:m .Sop- 
",,. c 31a,n~ <l .d 17.'1~ . I t q . o  h'n<~.: ,'~. 1992 cditi~,n 

N FPA 26. H,'<m.mrmh'J I>~:. f .  : p .  tk,' .~:q.'>-~ : q . .  :,/ ! 7U~'.~ 
C..tr.lh.:., II 7~1:':' .S'.p/d:r~ /:. l:m' Ibutc< Inn/. 19SS cdiii~ ,n 

N F t ' . \  :';(). l:l.m.tal:/: <rod (5,mh:t,li6k' L:q.:d, Cod,. 199() 
cdil i ()n 

NFI>.\ 31. .s/::/.In:d /.: /D, l,~:a/D:/:.. ./ ()d-Bnln:,,d 
Ig:/.:/mw~:[. 1{)92 c d m o n  

NF1).\ 37 .5 t : :n : /nrd  l.r t/w In~t./k:/.,n r;wl (,," :4 S/<d:..n~ 
C:ntUm~lum l'[~:~(:m, ,:rid ¢,::~ /:~:':~u,~. l(.)t.)li c d m ( m  

N Fib\ -16. Her ommc.d, d S::/, l'm,/. ¢' /m Sl.mO ./ l'm:~l 
l b . d e .  1,. 1990 cditi<)n 

NFPA 5(IA.. '~landn*d l , , r  Gr'~,<,u, t t w h . ~ , ' .  .%'~h'm~ <It ( )m-  
, . m e ,  .Sin,. I~.)~.1 ed i t i on  

1992 Edition 



8 5 0 - 4 0  FIRE PR()TECTION FOR ELECTRIC (;ENEIL~.I IN(. PL~,N IS 

N FPA 50B. Sta~Mardjor Liquefied Hs'droge~ Systems at Cml- 
~umer Site~. 1989 edi t ion  

NFPA 51B. Standard /?)r Foe Pre',,ent.m m Use of Cutting 
,rod ll~,Idhlg Proees.se.~. 1989 edit ion 

NFPA 54. .Vatwnal  Fuel (;a,~ Code. 1992 edi t ion  

NFPA 58, 5ta~Mard for  the Storage a~d Ha~Mlmg of Liqm'- 
fled Petroleum (;a,~e,~, 1992 edi t ion 

N FPA 61 B. Standard.fi~r tke Prez,e~tzon o/ Fires a~zd Explo- 
~t(m.~ m Gram Ele~,atm,~ a~d Facihttes Hat~dling Bulk Raw Agri- 
cultural Commodtt;e.~. 1989 edi t ion 

N FPA 68. (;uide.fin' l)'nting o/ Deflagratwns. 1988 edi t ion  

N FPA 69. Standard o~ Exp:osiozl Pre-,,ez~tim~ S~'.~tem~. 1992 
e d i t i o n  

NFPA 71). Nahonal Eleelrwal Code. 1993 cdi t ion 

NFPA 71. Standard [or the l~>tallaOon, Mamlomnce. and Uw oj 
S~gmalmg .g)-stom ./or Ce~tral Stahm~ Sen,ice. 1989 edition 

NFPA 72. 5tamtard jbr  the hhtallatmn, Mamtena~ce. and 
U~e q/ Protechz,e Signaling S~'~tem,~. 1990 edi t ion 

N FPA 72E. Standard o~ Automatic Fzre DHector~. 1990 edi-  
t ion 

N FPA 72(;. (;rode/or tke h~stalla/wm Mamle~mm'e, arm L'~e 
0/" ,\'ot@catm~l .4p/)/lattr e.~ ]ol P~oleehz,e Siotmling .%stem,. 1989 
edi t ion  

NFPA 72H. (h.de ./or 7)'.~tm¢ Proredur..~ ./nr L.(al, A.xi / -  
iarv. Remote Staticm. arm t>ropriela~3 Prolech-,,e S~gnalmg S>- 
lem~, 1988 edi l ion 

N FPA 75. Standard fen the P~otectm~ q[ Electronic Computer. 
Data Pro:'e~wng Equipment. 1992 edi t ion 

N FPA 77. Recommo~ded Pra(twe o~ Slatw Etectr~czh. 1988 
edi t ion 

NFPA 80.5ta~Mard.fin Fro. Do.r~ amt F~re I['mdow~. 1992 
edi t ion 

N FPA SO:\. Recommended Pmet:ce for Protertim~ oj Build- 
mg.~ Jrom Extermr Fro" Exp:~,~ure~. 1987 edi t ion  

NFPA ,";5(.. 5tandard./.r Preve~tio. o/ Funm(e Explo,sw~t.~ 
hnplo~im> m Ahdtipb' B.r~e~ Boiter-Fur~mce~. 1991 edi t ion  

N FI'A 88B. 5tanda rd jo t  Repair Garage.~. 1991 ed i t ion  

N FPA 90A. Sta~dard/or the h~stallatirm o[A~r Comlitbmm:.~ 
aud letmlatmg 5>tern.,. 1989 edit ion 

NFP:\  90B. £ta~dard /or the lnqallaho~ o/ Warm ..Dr Heat- 
m~ a~.[ An (.'o~.htmnl?lg 5'v~tem.s. 1989 edi t ion 

N FPA 91. Sta~Mard/br Exhaust 5~.uem~ ./br A~r Co*~-~,eymg q/ 
Matenal~. 1992 ed i t ion  

NFPA 92A. Recomme~Med Practice for Smoke Co~trol &'s- 
tem,~, 1988  e d i t i o n  

NFPA 101. Lee Safety Code. 199t ed i t ion  

NFPA 204M. (;uide fbr Smoke and Heat l:enti,~g. 1991 edit ion 

N FPA 214. Stamtard on Water-Cooling Towe?:~. 1992 edition 

NFPA 220. Sta~Mard o~ 7~s'pe~ of Budding ('o~.~tructw~. 
1 9 9 2  edi t ion  

N FPA '2"31. Sta~Mard .tot (;e~era[ Storage. 1990 ed i t ion  

NFPA 231 C. Sta~dard jbr Rack Slorage o/ Material.~, 1991 
ed i t ion  

NFPA 231D, StarMard j m  Storage o/ Rubber 7)re,. 1989 
ed i t ion  

NFPA 241. Standard ]or Saji,guardmg Cm>truetion. Aher- 
atwm a~d D:'mohtio~ ()peratmn.~. 1989 ed i t ion  

NFPA 251. Standard Metko& of F, re 7"e,~ts of Bmldmg Co~- 
.sh'uctio~ a~d Material.,. 1990 ed i t ion  

NFPA 252. Stamlard Metkod~ :¢ Fire Te.~t,~ oj Door ,4ssem- 
bhe.~. 199(1 edi t ion  

NFPA 253. Standard Metkod o/ 7:-'~t ./?. Critical Radimtt 
Fh~x o/" Floor ('overlong S~',~tem.~ Using a Radm~d Heat E~wrgy 
Soune, 1990 ed i t ion  

N F PA '~" - _:~a. Standard Method o[ Te.~t 0/ 5u~jhce Bunm.g  
Character:~tu.~ 0/Bui ld ing  Mat,,ria£. 1990 ed i t ion  

NFPA 256. Standard Metkod~ o[ Fire 7"est~ ,,f Roq/" (;ove~- 
i~,g~, 1987  edi t ion  

NFPA 257, Standard .[o~ Fire 7)'.,t.~ o/ H%Mou' :l~.~embhe.,. 
1990 edi t ion 

NFPA 259. 5ta~Mard 7"e.~t M~'thod /(~r P.hrl lml  Heal :!/ 
Baildm/Matenal~.  1987 edi t ion 

N FPA 295. Sta~Mard J-r~ ll)lc~hre Cmltrot. 1991 ed i t ion  

NFPA 299. StalMard,/br Prolectw~e oj Li/e a~d Propert)jrom 
ll.)ldflre. 1991 ed i t ion  

N FPA 395. Sta~Mardjor tke Storage q/t7ammabb, a~d Com- 
hu.~hb/e L~quid.~ o~l barm.~ a~d Isolated ()rm.~h.r:m~ l)r:!):'c:~, 
1988 ed i t ion  

X FPA 512. Standmd/m 7)'m-k Fne Proteetim~. 1990 edition 

NFPA 600. Standard m~ l~Mustnal l:m' Bn:.,adc~. 1992 edition 

NFR~ 601. Sta~daM o~t Guard 5e~wicr m Fire Lo~ Prez,er~- 
tm~. 1992 ed i t ion  

1992 Edition 



REFERENCED PL BLI(,AI'I()NS 8 5 0 - 4 1  

N FPA 664. Stamta~djor ttu' Pn.vmmo~ q/ Fire~ a t~d Explo~.m.~ 
m flood Pr0ce.wng (rod Hood-,rorknig Facili6e.~. 1987 edition 

NFPA 701. Sta~tdard Metkod~ ./  Fme 7"e.~t.s Jot Flame- 
Re~.~ta~! Textde~ a~d Fdm,. I989 edit ion 

NFPA 780. Lt,ghtmt?g Prote¢tnw C, dc, 1992 edit ion 

NFPA 803. .S ta~dard  ./or Fin, Pmtectm~: ./br L~gkt I1'ate~ 
.\uclear Power l)/at~b. 1988 edlll(,n 

NFPA 851. Recommm~ded Prac't.'¢ .!or \*re Protectio~l ./or 
Hs'droelectric (;e*wmti*~g Platd~. I992 editi<m 

NFPA 1221. Sta~,tardjor tke h>lallatmn. Mamte*mme. a~d 
U.w o/Pub[it Dre Service Comm,m(athm Svqem.~. 1991 edi t ion  

NFPA 1962, Standard far tke Cem.. ['w. a~d Mamlena.(e o! 
Fi~e Ho.~e h.hMin:4 Couphng'.~ (rod .V(<:I,'~, 1988 edit ion 

NFPA 1972. Sta~dard o~ He~met, ./m Shuctuml Fin' Fight- 
rag. 1992 edi t ion  

NFPA 8501. Stm~dard jbr Si~L~./,, Burm.r Bodm Operatim~. 
1992 edit ion 

NFPA 8503. Sta~,dard f , , .  Pu/z,v~i=,'d I".el S~',stem~. 1992 
edi t ion  

NFPA 8505. Recommemted P~achc," /m Stoker ()]wmli,m. 
1992 edit ion 

9-1.2 O t h e r  Publ i ca t ions .  

9 -1 .2 .1  A N S I  P u b l i c a t i o n s .  A m c m c a n  N a t i o n a l  S tan-  
d a r d s  Inst i tutg:  Inc. .  1450 B r o a d w a y .  New York .  NY 
10018.  

ANSI A14.3. Standnrd ,/),r 5a/; 0 Requi~eme,~t~ ,I?~ F:xcd 
Laddcr.~. 1984 

ANSI B133.4. (;a.~ Turbine Co~d~,[ a~td Protectm~ S~'stcm~. 
1978 

ANSI B31.1. Code/or Power P:/}m 2. 19N9 

ANSI C2..Vatwtm[ E/,ctrical S:{/et 3' (;,d/. 1981 

ANSI Z210. I. Metric Practio' (,rod," 

9-1.2 .2  ASTM Publ i ca t ions .  American S,>cict\ for  Test-  
ing a n d  Mater ia ls .  1916 Race St ree t .  P h i l a d e l p h i a .  PA 
191O5. 

ASTM E 12:;6, Stat~dard 7)'.~l Metkod / } .  B*tm-,,wr oJ Mater> 
at.~ i*~ a I'ertical Tub,' Furm. , .  at 750°C 

AS-IM E380 (~,,,' ANSI Z21(L I ) 

ASTM E814. F~re 7)'~1, :~/-Tk,ou~tl-P,'~mtratm~ Fro' Sto/)~ 

9-1 .2 .3  IEEE P u b l i c a t i o n s .  in s t i tu tc  o f  Electrical a n d  
Electronics  F.nginecrs.  345 East 47 St.. New York. NY 
1007(). 

I EEE 383 .5 ta?)dard / (n  71,:])e 7"c~! of ('[.~ lE t J e ( h .  ('a//¢,~. 
FIdd Spli:e~ a.d C:mm'c!.m, /},r .\'u~l,'ar P(m','~ (;¢m'mtm~ 
.S'latmM~ 

I EEE 484. Rec(.nm,'m]ed I'>:. t i :  l.~ h>lalla/:.~ De.,LZ~* . . d  
h~.~tallati(m o/Large Lead .Sturaze Battcri<'~ /or (;em'mtm~ .~/0- 
tim> and 5ub~latio~l,~ 

I EEE 634. 7e,~/mff o/ Fro" Ral,'d Pmwtrntkm 5eal~ 

I EEE 979. (;.id¢ jo t  ,g.b.~hlt.m Fin' tbotertio~: 

9 - 1 . 2 . 4 0 S H A  P u b l i c a t i o n .  ( ) c c u p a t i o n a l  Satctx a n d  
Heal th  Admin i s t r a t ion .  Washi,agton.  DC. 

29 CFR 1910.156. Fro, Bri,¢.adc~. 1986 

9-1.2.5 EPRI Publ ica t ion .  Elcctric l 'owcr Research lnsti-  
lutu. 3412 Hillviex~ Axcnue.  p .o .  Box 1(1.t12. Palo Alto. CA 
94303. 

EPRI Research  Project 1843-2. Turhim' (;era'rarer Fen' 
Pml,'cti:m hy Sprinkler 53.+'m. July  1985 

9-1.2 .6  U L  Publ icat ion .  Underwri ters  Labora to r ies  Inc.. 
333 Pt ings tcn  Road.  Nor thb rook .  IL 60062. 

UL 900. Standard Jm ,'~'ap" 0 Te.~! P,'~jorma.~,' of .-In I')lh ~. 
1987 

9-2 Re la ted  Publ i ca t ions .  

9-2.1 A N S I  Publ i ca t ions .  Amer ican  Nat ional  S tandard~  
Institute Inc., 1450 Broadway.  New York. NY l()0l~.  

ANSI B133.: ' .  Pmrun'm¢.! 5ta~ldard !or (;a~ 7"urbm¢ .4,~xi/- 
ue~ 3 Equipme*:t - 19,'41 

ANSI B 133.4. (;a~ T.:tnm' (.'o~ltr,d rind Pmtectio*: S';.stem,, - 

1 9 7 , s  

ANSI B133.5.  Pro~.r,.me~l SlaiHlard /rir (;O~ "]'tOh:llc E/,'I- 
trlcal Equtpm,ml - 1978 

ANSI A S M E  BI33 .7M.  (;o~ 7".H.m, i:.e/~ - 1985 

ANSI BI'W,.10, Proc.remm~: .S'ta*~dard . /m (;a~ 7"u,brae 
hl/ormatio~, to bc .Suppled h~ [w~ m Mam{/act.rer - 1981 

ANSI t~.I33.11. Prmu~eme~*: .Sta.dard /or (;.~ Tn~f.m" 
tbeparntn.,~l /or Sk:/)t;,,,C .,,d I~:vtnl[.tm. - 1982 

ANSI B133.12 ,  Prm'uremm~l 5ta~dard./m (;a, Tur/)m,, 
Mai~lte~*am'¢ (rod 5a/,q 3 - 1981 

1992 Edition 


