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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

N F PA
®

 c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fgure  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fgure.  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fgures,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
awar e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
am e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  refect
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N FPA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .
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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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N F PA an d  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 2  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  8 5

B o i l e r an d  C o m b u s ti o n  S ys te m s  H az ard s  C o d e

2 0 2 3  E d i ti o n

T h i s  e d i ti o n  o f N F PA 8 5 ,  Boiler and Combustion Systems Hazards Code,  was  p r e p ar e d  b y th e  Te c h n i c al
C o m m i tte e s  o n  F l u i d i z e d  B e d  B o i l e r s ,  F u n d am e n ta l s  o f C o m b u s ti o n  S ys te m s  H a z a r d s ,  H e at Re c o ve r y
S te am  Ge n e r ato r s ,  M u l ti p l e  B u r n e r  B o i l e r s ,  P u l ve r i z e d  F u e l  S ys te m s ,  S i n g l e  B u r n e r  B o i l e r s ,  a n d
S to ke r  O p e r ati o n s  an d  r e l e as e d  b y th e  C o r r e l a ti n g C o m m i tte e  o n  B o i l e r  C o m b u s ti o n  S ys te m
H az ar d s .  I t was  i s s u e d  b y th e  S tan d ar d s  C o u n c i l  o n  N o ve m b e r  2 9 ,  2 0 2 2 ,  wi th  a n  e ffe c ti ve  d a te  o f
D e c e m b e r  1 9 ,  2 0 2 2 ,  an d  s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 8 5  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  D e c e m b e r  1 9 ,  2 0 2 2 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 8 5

N F PA 8 5  h a s  a  l o n g h i s to r y o f d o c u m e n ts  th at we r e  c o m b i n e d  to  fo r m  th e  p r e s e n t-d a y N F PA 8 5 .
(See Annex J,  which is a fowchart depicting the complex development of NFPA 85. ) T h e  frst o f th e s e
d o c u m e n ts ,  i n  1 9 2 4 ,  was  N B F U  6 0 ,  “ Re g u l a ti o n s  o f th e  N ati o n al  B o a r d  o f F i r e  U n d e r wr i te r s  fo r  th e
I n s tal l ati o n  o f P u l ve r i z e d  F u e l  S ys te m s  as  Re c o m m e n d e d  b y th e  N ati o n al  F i r e  P r o te c ti o n
As s o c i ati o n , ”  wh i c h  c h an g e d  fr o m  an  N B F U / N F PA d o c u m e n t to  a n  N F PA c o d e  i n  1 9 4 6 .

T h e  2 0 0 1  e d i ti o n  o f N F PA 8 5  was  a c o m p i l ati o n  o f th e  fo l l o wi n g s i x  s ta n d ar d s :

N F PA 8 5 0 1 ,  Standard for Single Burner Boiler Operation

N F PA 8 5 0 2 ,  Standard for the Prevention of Furnace Explosions/Implosions in Multiple Burner Boilers

N F PA 8 5 0 3 ,  Standard for Pulverized Fuel Systems

N F PA 8 5 0 4 ,  Standard on Atmospheric Fluidized-Bed Boiler Operation

N F PA 8 5 0 5 ,  Standard for Stoker Operation

N F PA 8 5 0 6 ,  Standard on Heat Recovery Steam Generator Systems

I n  th e  2 0 0 1  e d i ti o n ,  signifcant n e w m ate ri al  was  ad d e d  fo r  m u l ti p l e  b u r n e r  b o i l e r s ,  i n c l u d i n g
r e q u i r e m e n ts  fo r  r e b u r n  s ys te m s .  F o r  h e at r e c o ve r y s te a m  g e n e r ato r s ,  th e  m i n i m u m  p u r ge  fow
r e q u i r e m e n ts  p r i o r  to  s tar ti n g  th e  c o m b u s ti o n  tu r b i n e  we r e  r e d u c e d .

T h e  2 0 0 4  e d i ti o n  was  r e o r ga n i z e d  to  p r o vi d e  ad m i n i s tr a ti ve  r e q u i r e m e n ts  i n  C h a p te r s  1 ,  2 ,  an d  3
a n d  c o m m o n  r e q u i r e m e n ts  i n  C h ap te r  4 ,  F u n d a m e n ta l s  o f B o i l e r  C o m b u s ti o n  S ys te m s .

S u b s e q u e n t c h ap te r s  c o ve r e d  th e  specifc  r e q u i r e m e n ts  fo r  e a c h  o f th e  b o i l e r  an d  c o m b u s ti o n
s ys te m s  c o ve r e d  b y th e  d o c u m e n t.  T h e  2 0 0 4  e d i ti o n  a l s o  p r o vi d e d  n e w r e q u i r e m e n ts  th a t a d d r e s s e d
s e l e c ti ve  c atal yti c  r e d u c ti o n  ( S C R)  s ys te m s  fo r  m u l ti p l e  b u r n e r  b o i l e r s .

I n  th e  2 0 0 7  e d i ti o n ,  An n e x  M  was  ad d e d  to  a s s i s t u s e r s  to  b e tte r  u n d e r s tan d  th e  c o m p l e x
d e ve l o p m e n t o f wh at i s  n o w kn o wn  as  N F PA 8 5 .  C h a p te r  4  i n  th e  2 0 0 7  e d i ti o n  a l s o  i n c l u d e d  n e w
r e q u i r e m e n ts  fo r  fue  g as  p ath  au x i l i a r y s ys te m s  an d  fame  p r o vi n g ,  al o n g  wi th  s u p p o r ti n g  an n e x
m a te r i al .

T h e  2 0 0 7  e d i ti o n  r e c o g n i z e d  th e  u s e  o f val ve -p r o vi n g  s ys te m s  fo r  s i n g l e  b u r n e r  b o i l e r s  i n  C h ap te r
5 .  F u r n a c e  s tr u c tu r al  d e s i g n  r e q u i r e m e n ts  fo r  m u l ti p l e  b u r n e r  b o i l e r s  we r e  a d d e d  to  C h a p te r  6  an d
a c c o u n t fo r  th e  i m p a c t o f b o o s te r  fa n s .  I m p l o s i o n  p r o te c ti o n  wa s  clarifed  as  n o t b e i n g  r e q u i r e d  o n
u n i ts  th at h ave  n o  fan  i n  th e  fue  g as  s tr e a m  d o wn s tr e a m  o f th e  b o i l e r.  I n  c o n j u n c ti o n  wi th  th o s e
c h a n ge s ,  a defnition  o f b o o s te r  fan  was  ad d e d  to  C h ap te r  3 .  N e w r e q u i r e m e n ts  fo r  fue  ga s  p ath
a u x i l i ar y s ys te m s  we r e  ad d e d  to  C h ap te r s  6  an d  7  fo r  m u l ti p l e  b u r n e r  b o i l e r s  a n d  fuidized-bed
b o i l e r s ,  r e s p e c ti ve l y.  N e w r e q u i r e m e n ts  we r e  a d d e d  fo r  l a n c e  a n d  b u r n e r  s afe ty s h u to ff val ve s  o n
fuidized-bed  b o i l e r s .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E85-2

2 0 2 3  E d i t i o n

T h e  s c o p e  o f C h a p te r  8  wa s  e x p a n d e d  i n  th e  2 0 0 7  e d i ti o n  fr o m  h e a t r e c o ve r y s te am  ge n e r a to r s  to  i n c l u d e  o th e r  c o m b u s ti o n
tu r b i n e  e x h au s t s ys te m s  th at p r e s e n t s i m i l ar  fre  an d  e x p l o s i o n  h az ar d s ,  i n c l u d i n g th o s e  wi th  n o  h e at r e c o ve r y.  T h e  defnition
o f c o m b u s ti o n  tu r b i n e  e x h a u s t s ys te m s  was  ad d e d  to  C h ap te r  3 ,  an d  o th e r  c h an g e s  we r e  m ad e  th r o u g h o u t th e  c o d e  as
r e q u i r e d  fo r  c o n s i s te n c y.  Ad d i ti o n al  c o m b u s ti o n  tu r b i n e  i n te r l o c ks  we r e  ad d e d  to  e n s u r e  fu e l  ga s  i n -l e a ka ge  d o e s  n o t o c c u r
d u ri n g th e  c o m b u s ti o n  tu r b i n e  p u r g e  an d  th at e x c e s s i ve  fu e l  i s  n o t i n tr o d u c e d  d u r i n g c o m b u s ti o n  tu r b i n e  l i gh t-o ff.

T h e  2 0 1 1  e d i ti o n  i n c o r p o r ate d  a  r e n u m b e r i n g a n d  r e o r ga n i z ati o n  o f C h a p te r  4  to  m ake  i t e a s i e r  to  u s e  an d  c i te .  I n
a d d i ti o n ,  C h ap te r  4  e x p a n d e d  r e q u i r e m e n ts  an d  an n e x  g u i d a n c e  fo r  b u r n e r  m a n ag e m e n t s ys te m s  to  d e s c r i b e  th e  typ e s  o f
s i gn a l s  an d  tr an s m i tte r s  u s e d  to  i n i ti a te  s afe ty al ar m s  an d  i n te r l o c ks  a n d  h o w th o s e  s i g n al s  s h o u l d  b e  m o n i to r e d  fo r  r e l i ab i l i ty.
C h ap te r  4  was  u p d ate d  wi th  modifed  r e q u i r e m e n ts  fo r  c o n ti n u o u s  tr e n d  d i s p l a y fo r  s i n gl e  b u r n e r  b o i l e r s  to  r e q u i r e  o n l y th o s e
p ara m e te r s  c r i ti c al  to  o p e r ati o n .

A defnition  o f combustion turbine purge credit was  ad d e d  to  C h ap te r  3 ,  an d  r e q u i r e m e n ts  fo r  th e  c r e d i t to  C h a p te r  8 ,  i n  th e
2 0 1 1  e d i ti o n .  T h e  c o m b u s ti o n  tu r b i n e  p u r g e  c r e d i t e n ab l e s  d e s i g n e r s  an d  o p e r a to r s  to  e s ta b l i s h  an d  m a i n tai n  a  “ p u r g e d ”
c o n d i ti o n  fo r  H RS Gs  fo r  an  e x te n d e d  p e r i o d  o f ti m e  b e twe e n  r e s tar ts .

Gu i d an c e  wa s  a l s o  a d d e d  to  An n e x  A o f th e  2 0 1 1  e d i ti o n  r e g ar d i n g fue  g as  an al yz e r s  i n  C h a p te r s  5 ,  6 ,  an d  7  c o n c e r n i n g  th e
p o te n ti a l  fo r  c e r ta i n  typ e s  to  p r o vi d e  a s o u r c e  o f i g n i ti o n  d u r i n g  s tar t-u p .  I n  C h a p te r  6 ,  wh i c h  ad d r e s s e s  m u l ti p l e  b u r n e r
b o i l e r s ,  th e  “ al l  fa n  tr i p ”  p u r g e  r e q u i r e m e n ts  we r e  r e vi s e d  fo r  c l ar i ty an d  to  i m p r o ve  th e  s a fe ty o f th a t p r o c e d u r e .

T h e  2 0 1 5  e d i ti o n  i n c o r p o r ate d  n e w r e q u i r e m e n ts  i n  C h a p te r  4  fo r  s afe l y p u r gi n g fu e l  g as  p i p i n g  s ys te m s ,  b o th  i n to  a n d  o u t
o f s e r vi c e .  T h e  c o ve r a ge  i n  N F PA 8 5  b e ga n  a t th e  n e wl y defned  equipment isolation valve.  Al l  ga s - an d  l i q u i d  fuel–fred  b o i l e r s
a r e  r e q u i r e d  to  b e  i n s tal l e d  wi th  a n  identifable  e q u i p m e n t i s o l a ti o n  val ve  th at d e m ar c ate s  e q u i p m e n t wi th i n  th e  s c o p e  o f
N F PA 8 5  fr o m  p i p i n g an d  e q u i p m e n t wi th i n  th e  s c o p e  o f o th e r  c o d e s  a n d  s ta n d ar d s ,  s u c h  as  N F PA 5 4 ,  National Fuel Gas Code,
o r  AS M E  B 3 1 . 1 ,  Power Piping.  T h e  n e w p u r g e  r e q u i r e m e n ts  c o n tai n  p r o vi s i o n s  ad d r e s s i n g  p i p i n g  an d  e q u i p m e n t,  b o th
u p s tr e am  an d  d o wn s tr e am  o f th e  e q u i p m e n t i s o l a ti o n  val ve .

S e ve r al  p r o vi s i o n s  we r e  m o ve d  fr o m  C h ap te r  6 ,  M u l ti p l e  B u r n e r  B o i l e r s ,  to  C h a p te r  4 ,  F u n d am e n tal s ,  s o  th at th e y ap p l y to
a l l  e q u i p m e n t u n d e r  th e  s c o p e  o f N F PA 8 5 .  T h e s e  i n c l u d e  r e q u i r e m e n ts  fo r  c o n d u c ti n g  a p r o c e s s  h a z a r d  an a l ys i s  fo r
u n atte n d e d  o p e r a ti o n ,  r e m o vi n g i n te r l o c ks  fr o m  s e r vi c e  d u r i n g  s ta r t-u p  o r  o p e r ati o n ,  an d  p r e ve n ti n g  th e  fow o f fue  g as e s
fr o m  a  c o m m o n  s tac k i n to  an  i d l e  b o i l e r  o r  H RS G.  A p r o vi s i o n  was  ad d e d  to  C h ap te r  5  to  e x e m p t s o m e  s i n g l e  b u r n e r  b o i l e r s
fr o m  th e  p r o c e s s  h a z a r d  an a l ys i s .

T h e  2 0 1 5  e d i ti o n  r e c o g n i z e d  th e  u s e  o f s afe ty-r ate d  p r o g r am m ab l e  l o gi c  c o n tr o l l e r s  fo r  u s e  wi th  s i n g l e  b u r n e r  b o i l e r s  wh e r e
th e y a r e  certifed  as  at l e as t S I L  3  c a p a b l e  ac c o r d i n g  to  I E C  6 1 5 0 8 ,  Functional Safety of Electrical/Electronic Programmable Electronic
Safety-Related Systems.

C h ap te r  9 ,  P u l ve r i z e d  F u e l  S ys te m s ,  wa s  c o m p l e te l y r e wr i tte n  i n  th e  2 0 1 5  e d i ti o n  to  s e p ar a te  r e q u i r e m e n ts  fo r  direct-fred
a n d  indirect-fred  s ys te m s  to  a s s i s t u s e r s  i n  i d e n ti fyi n g  an d  a p p l yi n g  r e q u i r e m e n ts  fo r  specifc  e q u i p m e n t.  T h e  r e q u i r e m e n ts  fo r
indirect-fred  s ys te m s  we r e  gr e a tl y e x p an d e d  an d  clarifed  s o  th at th e  c h ap te r  i s  e as i e r  to  ap p l y to  th e  u n i q u e  h az ar d s  r e l ate d  to
th o s e  typ e s  o f s ys te m s .  I n  a d d i ti o n ,  th e  “ s tr e n g th  o f e q u i p m e n t”  r e q u i r e m e n ts  we r e  modifed  to  r e c o gn i z e  th at th e  3 4 4  kP a  ( 5 0
p s i )  p r e s s u r e  th r e s h o l d  i s  r e al l y a m ax i m u m  al l o wab l e  wo r ki n g  p r e s s u r e  ( M AWP )  a n d  th a t th i s  M AWP  i s  as s o c i ate d  wi th
p u l ve r i z e d  fu e l  h avi n g  Pmax o f 1 0  b ar-g ( 1 4 5  p s i g)  o r  l e s s ,  a s  identifed  i n  N F PA 6 9 ,  Standard on Explosion Prevention Systems.
C h ap te r  9  was  u p d ate d  to  refect th e  n e w te r m i n o l o g y a n d  m e th o d o l o g y.

F i n a l l y,  th e  an n e x  m a te ri al  wa s  r e o r g an i z e d  s o  th a t a l l  s u p p l e m e n tal  i n fo r m a ti o n  o n  s to ke r s  i s  i n  An n e x  F  an d  a l l
s u p p l e m e n ta l  i n fo r m a ti o n  o n  fuidized  b e d  b o i l e r s  i s  i n  An n e x  D .

T h e  2 0 1 9  e d i ti o n  i n c o r p o r ate d  n e w a n d  r e vi s e d  defnitions  fo r  interlock,  trip,  a n d  permissive,  a n d  c o r r e l ate d  te r m s  r e l ate d  to
th e s e  ( s u c h  as  s a fe ty i n te r l o c k,  i n te r l o c k s ys te m ,  s afe ty o r  i n te r l o c k d e vi c e ,  m as te r  fu e l  tr i p ,  a n d  e m e r ge n c y s h u td o wn )
th r o u g h o u t th e  d o c u m e n t fo r  c o n s i s te n c y.  N e w l an g u ag e  was  ad d e d  to  r e q u i r e  specifcation  o f a u to i g n i ti o n  te m p e r a tu r e  fo r
fu e l s  o ve r  th e  r an g e  o f e x p e c te d  o p e r ati n g  c o n d i ti o n s .  Re vi s i o n s  we r e  m a d e  to  m o r e  ac c u r ate l y d e s c r i b e  th e  a l l o we d  u s e s  o f
C l a s s  2  a n d  C l as s  3  i g n i te r s .  Re q u i r e m e n ts  fo r  o ve r p r e s s u r e  p r o te c ti o n ,  wh i c h  h ad  b e e n  r e p e a te d  i n  m u l ti p l e  equipment-
specifc  c h a p te r s ,  we r e  m o ve d  fo r war d  to  C h ap te r  4 ,  wi th  a d d i ti o n al  d e ta i l  a d d e d  to  c l ar i fy th e  a p p l i c ati o n  o f o ve r p r e s s u r e
p r o te c ti o n  an d  m e th o d s  to  ac h i e ve  i t.  T h e  s i n g l e  b u r n e r  b o i l e r  r e q u i r e m e n ts  we r e  r e fo r m atte d  to  e l i m i n ate  r e p e ti ti o n  an d
c o m b i n e  s i m i l ar  p r o c e d u r e s  u s e d  fo r  b o th  wate r-tu b e  a n d  fre-tube  b o i l e r s .  An n e x  m ate r i al  was  ad d e d  to  p r o vi d e  gu i d an c e  o n
th e  fr e q u e n c y o f te s ti n g  fo r m u l ti p l e  b u r n e r  b o i l e r  i n te r l o c ks ,  a n d  o p e r a ti o n a l  l e a k te s t fr e q u e n c i e s  we r e  clarifed  an d  r e vi s e d
to  s p e c i fy th at th e  te s t d o e s  n o t n e e d  to  b e  r e p e ate d  i f c o m p l e te d  wi th i n  8  h o u r s .  L an g u a ge  wa s  a d d e d  to  c l a r i fy th at a
c o m b u s ti o n  tu r b i n e  p u r g e  i s  n o t r e q u i r e d  o n  s u b s e q u e n t s tar ts  i f p u r g e  c r e d i t i s  m a i n tai n e d .  T h e  m ate r i a l  o n  s u p e r vi s e d
m a n u al  s ys te m s  i n  An n e x  B  wa s  r e m o ve d  an d  r e p l a c e d  wi th  i n fo r m a ti o n  o n  c o n c e n tr ate d  fame  i g n i te r s .

T h e  2 0 2 3  e d i ti o n  h as  ad d e d  n e w r e q u i r e m e n ts ,  e x p a n d e d  a n d  clarifed  e x i s ti n g  l an g u a ge ,  an d  defned  ad d i ti o n a l  te r m s .
C h ap te r  4  h a s  n e w r e q u i r e m e n ts  an d  an n e x  te x t th at p r e s c r i b e  a  wr i tte n  c o m m i s s i o n i n g  p l a n  fo r  al l  n e w an d  retroftted  b o i l e r s .
S i g n ag e  an d  p r o c e d u r e s ,  al o n g  wi th  an y n e c e s s ar y p e r s o n a l  p r o te c ti ve  e q u i p m e n t to  r e d u c e  th e  r i s k o f i n j u r y,  ar e  n o w r e q u i r e d
fo r  o b s e r va ti o n  p o r ts  th a t o p e n  i n to  e n c l o s u r e s .  Ad d i ti o n al l y,  an  a l te r n ati ve  to  th e  c u r r e n t ve n t s i z i n g h a s  b e e n  i n tr o d u c e d
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wh e r e  th e  p o te n ti al  l e akag e  o f th e  u p s tr e a m  val ve  i s  kn o wn  a n d  a val ve -p r o vi n g s ys te m  i s  i n  u s e .  T h e  defnition  fo r
noncombustible material h as  al s o  b e e n  r e vi s e d  fo r  c o n s i s te n c y wi th  o th e r  N F PA d o c u m e n ts .

T h e  2 0 2 3  e d i ti o n  h as  c h an g e d  th e  s afe ty i n te g r i ty l e ve l  ( S I L )  fo r  s i n gl e  b u r n e r  b o i l e r s  i n  C h a p te r  5  fr o m  S I L  3  to  S I L  2  to
e n s u r e  th at th e  p r o g r am m ab l e  l o gi c  c o n tr o l l e r  ( P L C )  a n d  i n p u t/ o u tp u t ( I / O )  m o d u l e s  ar e  certifed  b y an  i n d e p e n d e n t
o r g an i z a ti o n  a n d  n o t th e  m a n u fac tu r e r.  Ad d i ti o n a l l y,  n e w S I L  r e q u i r e m e n ts  c l ar i fy th a t th e  b u r n e r  m a n ag e m e n t s ys te m  l o g i c  i s
i m p l e m e n te d  i n  th e  s a fe ty a r e a o f th e  p r o c e s s o r  an d  n o t wi th  th e  c o n tr o l  s ys te m  i n  th e  g e n e r al -p u r p o s e  a r e a o f th e  p r o c e s s o r.

M u l ti p l e  b u r n e r  b o i l e r  r e q u i r e m e n ts  i n  C h ap te r  6  h a ve  b e e n  e x p an d e d  fo r  i n te r l o c k fu n c ti o n al  te s ts ,  an d  n e w an n e x
m a te r i al  th at o u tl i n e s  th e  i n te n t an d  g o al s  o f th e  te s t h a s  b e e n  ad d e d .  Ad d i ti o n al l y,  th e  s tar ti n g  s e q u e n c e  fo r  m u l ti p l e  b u r n e r
b o i l e r s  h a s  b e e n  r e vi s e d  to  s p e c i fy th a t th e  tr i a l  ti m e r  b e g i n s  wh e n  th e  i n d i vi d u a l  i g n i te r  s afe ty s h u to ff val ve ( s )  i s  e n e r g i z e d  an d
n o t wh e n  p r o ve n  o p e n .  T h e  n o m e n c l a tu r e  leak test h as  b e e n  c h an g e d  to  fuel gas header system tightness test to  b e tte r  refect th e
r e q u i r e m e n t to  e n s u r e  th e  m ai n  s afe ty s h u to ff va l ve  a n d  u p s tr e a m  i n d i vi d u a l  b u r n e r  s afe ty s h u to ff val ve s  ar e  n o t l e aki n g .  T h e
m u l ti p l e  b u r n e r  b o i l e r  an n e x  m a te r i al  fo r  th i s  te s t h as  al s o  b e e n  r e wr i tte n  to  b e tte r  c o n te x tu a l i z e  th e  r e q u i r e m e n ts  fo r  th e
u s e r.  T h e  s ta r ti n g s e q u e n c e  fo r  m u l ti p l e  b u r n e r  b o i l e r s  h as  b e e n  r e vi s e d  th r o u g h o u t C h ap te r  6  to  refect th a t overfre  a i r  i s  i n
s e r vi c e  b e fo r e  th e  b o i l e r  i s  o p e r a ti n g.

M i n i m u m  s a fe ty r e q u i r e m e n ts  an d  i n fo r m a ti o n a l  te x t h ave  b e e n  ad d e d  i n  C h ap te r  8  an d  i ts  as s o c i ate d  an n e x  m ate r i al  to
m o r e  ac c u r a te l y d e s c r i b e  th e  c o n d i ti o n s  u n d e r  wh i c h  a tu r b i n e / h e at r e c o ve r y s te a m  g e n e r ato r  ( H RS G)  s ys te m  c an  a c h i e ve
c o m b u s ti o n  tu r b i n e  p u r g e  c r e d i t.

T h r o u gh o u t C h a p te r  9 ,  th e  te r m  coal h a s  b e e n  r e p l ac e d  wi th  fuel,  s i n c e  th e  specifc  typ e  o f r aw fu e l  b e i n g  u s e d  i s  n o t
n e c e s s ar i l y c o al .
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( Al t.  to  D e n i s e  B e a c h )

E ri c  P e d ac i ,  F i ve s  N o r th  Am e r i c a n  C o m b u s ti o n  I n c . ,  O H  [ M ]
( Al t.  to  Te d  J a b l ko ws k i )

M ark Was z c z ak,  S C C ,  I n c . ,  I L  [ M ]
( Al t.  to  P e te r  S .  P i n to )

H e ath  D e h n ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e
r e d u c ti o n  o f c o m b u s ti o n  s ys te m  h a z a r d s  a n d  th e  p r e ve n ti o n  o f b o i l e r  fu r n a c e  e x p l o s i o n s  i n
s i n g l e  b u r n e r  b o i l e r s  wi th  a  h e a t i n p u t r ate  o f 1 2 , 5 0 0 , 0 0 0  B tu / h r  a n d  a b o ve .  T h i s  i n c l u d e s  a l l
fu e l s .
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Te c h n i c al  C o m m i tte e  o n  S to ke r O p e rati o n s

M ark T.  Fe c ke ,  Chair
E x p o n e n t,  I n c . ,  I L  [ S E ]

J o h n  F.  Kan e ,  C o va n ta ,  N C  [ U ] Ro b e r t S .  M o r ro w,  D e tr o i t S to ke r  C o m p a n y,  M I  [ M ]

Al te r n ate s

S te p h e n  G ar n e r,  E x p o n e n t,  I n c . ,  I L  [ S E ]
( Al t.  to  M a r k T.  F e c ke )

J ac o b  We l c h ,  D e tr o i t S to ke r  C o m p a n y,  M I  [ M ]
( Al t.  to  Ro b e r t S .  M o r r o w)

H e ath  D e h n ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  c o ve r i n g
th e  o p e r ati o n  o f s to k e r s  a n d  r e l a te d  fu e l  b u r n i n g  e q u i p m e n t wi th  a  h e a t i n p u t r a te  o f
1 2 , 5 0 0 , 0 0 0  B T U / h r  a n d  a b o ve .  T h i s  i n c l u d e s  a l l  fu e l s .

Full document details: NFPA 85 2023
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C o n te n ts

C h ap te r 1 Ad m i n i s tr ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 4
1 . 1 S c o p e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 4
1 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 4
1 . 3 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 4
1 . 4 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5
1 . 5 E q u i va l e n c y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5
1 . 6 E n fo r c e m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5

C h ap te r 2 Re fe re n c e d  P ub l i c ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5
2 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5
2 . 2 N F PA P u b l i c ati o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5
2 . 3 O th e r  P u b l i c a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 5
2 . 4 Re fe r e n c e s  fo r  E x tr a c ts  i n  M a n d a to r y S e c ti o n s .  . . . 8 5 –  1 6

C h ap te r 3 Defnitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 6
3 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 6
3 . 2 N F PA Offcial  Defnitions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 6
3 . 3 Ge n e r a l  Defnitions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 6

C h ap te r 4 Fu n d am e n tal s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 2
4 . 1 M a n u fa c tu r e ,  D e s i g n ,  a n d  E n g i n e e r i n g .  . . . . . . . . . . . . . . . 8 5 –  2 2
4 . 2 I n s ta l l a ti o n  a n d  C o m m i s s i o n i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 2
4 . 3 C o o r d i n a ti o n  o f D e s i g n ,  C o n s tr u c ti o n ,  a n d

O p e r ati o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 3
4 . 4 M a i n te n a n c e ,  I n s p e c ti o n ,  Tr a i n i n g ,  a n d  S afe ty.  . . . . 8 5 –  2 3
4 . 5 B a s i c  O p e r a ti n g  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 4
4 . 6 S tr u c tu r a l  D e s i g n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 4
4 . 7 F u n c ti o n a l  Re q u i r e m e n ts  o f F u e l - B u r n i n g

S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 4
4 . 8 M u l ti p l e  B o i l e r s  o r  H RS G s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 5
4 . 9 Ga s e o u s  Ve n t S ys te m  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 6
4 . 1 0 F u e l  S ys te m  P i p i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 6
4 . 1 1 B u r n e r  M a n a g e m e n t S ys te m  L o g i c .  . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 7
4 . 1 2 F l a m e  M o n i to r i n g  a n d  Tr i p p i n g  S ys te m s .  . . . . . . . . . . . . . 8 5 –  2 8
4 . 1 3 C o m b u s ti o n  C o n tr o l  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 9
4 . 1 4 P o we r  S u p p l i e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 9
4 . 1 5 O p e r ati n g  I n fo r m a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  2 9
4 . 1 6 S e l e c ti ve  C a ta l yti c  Re d u c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0
4 . 1 7 N o n c o m b u s ti b l e  M a te r i a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0

C h ap te r 5 S i n gl e  B u r n e r B o i l e rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0
5 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0
5 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0
5 . 3 U n a tte n d e d  O p e r a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0
5 . 4 E q u i p m e n t Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 0
5 . 5 S ta r ti n g  o f a  C o l d  B o i l e r.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 3
5 . 6 B u r n e r  M a n a g e m e n t S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 4
5 . 7 S i m u l ta n e o u s  F i r i n g  o f O i l  a n d  G as  F u e l s .  . . . . . . . . . . . . 8 5 –  3 6
5 . 8 S i m u l ta n e o u s  F i r i n g  o f O i l  a n d  G as  fo r  F u e l

Tr a n s fe r  O n l y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  3 8
5 . 9 D u a l  O i l  Ato m i z e r s  i n  a  S i n g l e  B u r n e r.  . . . . . . . . . . . . . . . . . 8 5 –  4 0

C h ap te r 6 M u l ti p l e  B ur n e r B o i l e rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  4 1
6 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  4 1
6 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  4 1
6 . 3 M e c h a n i c a l  E q u i p m e n t Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . 8 5 –  4 1
6 . 4 B u r n e r  M a n a g e m e n t a n d  C o m b u s ti o n  C o n tr o l

Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  4 1
6 . 5 F u r n a c e  I m p l o s i o n  P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  5 0
6 . 6 F u e l  G as  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  5 2
6 . 7 F u e l  O i l  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  6 1
6 . 8 P u l ve r i z e d  C o a l  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  7 0
6 . 9 S e l e c ti ve  C a ta l yti c  Re d u c ti o n  ( S C R)  S ys te m s  wi th

B yp a s s  C a p a b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  7 9

C h ap te r 7 Atm o s p h e ri c  Fl u i d i z e d  B e d  B o i l e rs  . . . . . . . . . . . . . . 8 5 –  7 9
7 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  7 9
7 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  7 9
7 . 3 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  7 9
7 . 4 E q u i p m e n t Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  8 0
7 . 5 F u r n a c e  P r e s s u r e  E x c u r s i o n  P r e ve n ti o n .  . . . . . . . . . . . . . . . 8 5 –  8 6
7 . 6 S e q u e n c e  o f O p e r a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  8 8
7 . 7 S e q u e n c e  o f O p e r a ti o n s  fo r  Ga s -F i r e d  Wa r m -U p

B u r n e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  9 3
7 . 8 S e q u e n c e  o f O p e r a ti o n s  fo r  O i l -F i r e d  Wa r m -U p

B u r n e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  9 8
7 . 9 I n te r l o c k s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 0 6
7 . 1 0 Al a r m  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 2

C h ap te r 8 H e at Re c o ve r y S te am  G e n e rato rs  an d  O th e r
C o m b u s ti o n  Tu rb i n e  E x h au s t S ys te m s  . . . . . . . . . 8 5 –  1 1 4

8 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 4
8 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 4
8 . 3 P r o j e c t C o o r d i n ati o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 4
8 . 4 E q u i p m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 4
8 . 5 H RS G E n c l o s u r e  a n d  O th e r  C o m b u s ti o n  Tu r b i n e

E x h a u s t S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 7
8 . 6 E l e c tr i c a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 1 8
8 . 7 C o n tr o l s ,  M o n i to r i n g ,  Al a r m s ,  a n d  I n te r l o c ks .  . . . . . 8 5 –  1 1 8
8 . 8 P u r g e ,  S ta r t-u p ,  O p e r a ti o n ,  a n d  S h u td o wn  o f

H RS G an d  O th e r  C o m b u s ti o n  Tu r b i n e  E x h a u s t
S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 2 0

8 . 9 C o m b u s ti o n  Tu r b i n e  E x h a u s t B yp as s  S ys te m s .  . . . . . 8 5 –  1 2 6
8 . 1 0 C o m b u s ti o n  Tu r b i n e  a n d  H RS G wi th  F r e s h  Ai r

F i r i n g  C a p a b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 2 8
8 . 1 1 C o m b u s ti o n  Tu r b i n e  E x h a u s t S ys te m .  . . . . . . . . . . . . . . . . . . . 8 5 –  1 2 9

C h ap te r 9 P ul ve ri z e d  Fu e l  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 2 9
9 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 2 9
9 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 –  1 2 9
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n

th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.
A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h

i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fro m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p a r ag r ap h  r e fe r ‐

e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e ta ti o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e
te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u rc e  d o c u m e n t.

I n fo r m a ti o n  o n  r e fe r e n c e d  p u b l i c a ti o n s  c an  b e  fo u n d  i n
C h ap te r  2  an d  An n e x  K.

C h ap te r 1    Ad m i n i s trati o n

1 . 1 *  S c o p e .    T h i s  c o d e  ap p l i e s  to  th e  fo l l o wi n g:

( 1 ) S i n gl e  b u r n e r  b o i l e r s ,  m u l ti p l e  b u r n e r  b o i l e r s ,  s to ke r s ,
an d  a tm o s p h e r i c  fuidized  b e d  b o i l e r s  wi th  a fu e l  i n p u t

r a ti n g o f 3 . 7  M Wt ( 1 2 . 5  m i l l i o n  B tu / h r )  o r  gr e a te r
( 2 ) P u l ve r i z e d  fu e l  s ys te m s  at an y h e at i n p u t r ate
( 3 ) F i r e d  o r  unfred  s te am  g e n e r ato r s  u s e d  to  r e c o ve r  h e at

fr o m  c o m b u s ti o n  tu r b i n e s  [ h e at r e c o ve r y s te a m  g e n e r a‐
to r s  ( H RS G s ) ]  an d  o th e r  c o m b u s ti o n  tu r b i n e  e x h a u s t
s ys te m s  at a n y h e at i n p u t r ate

1 . 1 . 1    T h i s  c o d e  c o ve r s  d e s i g n ,  i n s ta l l a ti o n ,  o p e r a ti o n ,  m ai n te ‐
n a n c e ,  a n d  tr a i n i n g.

1 . 1 . 2    T h i s  c o d e  c o ve rs  s tr e n g th  o f th e  s tr u c tu r e ,  o p e r a ti o n
a n d  m ai n te n a n c e  p r o c e d u r e s ,  c o m b u s ti o n  a n d  d r a ft c o n tr o l
e q u i p m e n t,  i n te r l o c ks ,  al ar m s ,  an d  o th e r  r e l a te d  c o n tr o l s  th a t

ar e  e s s e n ti a l  to  s afe  e q u i p m e n t o p e r a ti o n .

1 . 1 . 3    T h i s  c o d e  d o e s  n o t c o ve r  p r o c e s s  h e ate r s  u s e d  i n  c h e m i ‐
c a l  a n d  p e tr o l e u m  m an u fac tu r e  i n  wh i c h  s te a m  g e n e r ati o n  i s

i n c i d e n tal  to  th e  o p e r ati o n  o f a p r o c e s s i n g s ys te m .

1 . 1 . 4    C h ap te r  5  c o ve r s  s i n g l e  b u r n e r  b o i l e r s  th a t fre  th e
fo l l o wi n g  fu e l s :

( 1 ) F u e l  g as  as  defned  i n  3 . 3 . 6 5 . 3 .
( 2 ) * O th e r  ga s  h a vi n g a  calorifc  val u e  a n d  c h ar a c te r i s ti c s  s i m i ‐

l ar  to  n a tu r al  g as
( 3 ) F u e l  o i l  as  defned  i n  3 . 3 . 6 5 . 4
( 4 ) F u e l  ga s  an d  fu e l  o i l  th at a r e  fred  s i m u l tan e o u s l y fo r  fu e l

tr a n s fe r
( 5 ) F u e l  ga s  a n d  fu e l  o i l  th at ar e  fred  s i m u l ta n e o u s l y an d

c o n ti n u o u s l y

1 . 1 . 5    C h a p te r  6  c o ve r s  m u l ti p l e  b u r n e r  b o i l e r s  fring  o n e  o r
m o r e  o f th e  fo l l o wi n g :

( 1 ) F u e l  g as ,  as  defned  i n  3 . 3 . 6 5 . 3
( 2 ) F u e l  o i l ,  a s  defned  i n  3 . 3 . 6 5 . 4
( 3 ) P u l ve r i z e d  c o al ,  a s  defned  i n  3 . 3 . 6 5 . 2 . 1
( 4 ) S i m u l tan e o u s  fring  o f m o r e  th an  o n e  o f th e  fu e l s  s tate d

i n  1 . 1 . 5 ( 1 )  th r o u gh  1 . 1 . 5 ( 3 )

1 . 1 . 6    C h ap te r  7  c o ve r s  atm o s p h e r i c  fuidized  b e d  b o i l e r s .

1 . 1 . 7 *    C h a p te r  8  c o ve r s  H RS G s ys te m s  an d  o th e r  c o m b u s ti o n
tu r b i n e  e x h au s t s ys te m s .

1 . 1 . 8    C h ap te r  9  c o ve r s  p u l ve r i z e d  fu e l  s ys te m s ,  b e gi n n i n g  wi th
th e  r aw fu e l  b u n ke r,  wh i c h  i s  u p s tr e a m  o f th e  p u l ve r i z e r  an d  i s
th e  p o i n t at wh i c h  p r i m a r y a i r  e n te r s  th e  p u l ve r i z i n g s ys te m ,

an d  te r m i n ati n g  at th e  p o i n t wh e r e  p r e s s u r e  c a n  b e  r e l i e ve d  b y
fu e l  b e i n g  b u r n e d  o r  c o l l e c te d  i n  a  d e vi c e  th a t i s  b u i l t i n
a c c o r d an c e  wi th  th i s  c o d e .  T h e  p u l ve r i z e d  fu e l  s ys te m  s h a l l

i n c l u d e  th e  p r i m ar y ai r  d u c ts ,  wh i c h  ar e  u p s tr e am  o f th e
p u l ve r i z e r,  to  a p o i n t wh e r e  p r e s s u r e  c a n  b e  r e l i e ve d .

1 . 1 . 9    C h ap te r  1 0  c o ve r s  b o i l e r s  th at u s e  a s to ke r  to  fre  th e
fo l l o wi n g  fu e l s :

( 1 ) C o al
( 2 ) Wo o d
( 3 ) Re fu s e -d e r i ve d  fu e l  ( RD F )
( 4 ) M u n i c i p a l  s o l i d  was te  ( M S W)
( 5 ) O th e r  s o l i d  fu e l s

1 . 1 . 9 . 1    Wh e r e  s o l i d  fu e l  i s  fred  s i m u l tan e o u s l y wi th  o th e r
fu e l s  ( e . g . ,  a s o l i d  fu e l  s to ke r  fred  i n  c o m b i n ati o n  wi th  fu e l
g as ,  fu e l  o i l ,  o r  p u l ve r i z e d  au x i l i a r y fu e l ) ,  ad d i ti o n a l  c o n tr o l s

an d  i n te r l o c ks  s h al l  i n c l u d e  th o s e  c o ve r e d  i n  C h ap te r s  5 ,  6 ,  a n d
9 .

1 . 2  P urp o s e .

1 . 2 . 1 *    T h e  p u r p o s e  o f th i s  c o d e  i s  to  c o n tr i b u te  to  o p e r a ti n g
s a fe ty an d  to  p r e ve n t u n c o n tr o l l e d  fres,  e x p l o s i o n s ,  an d  i m p l o ‐

s i o n s  i n  e q u i p m e n t d e s c r i b e d  i n  S e c ti o n  1 . 1 .

1 . 2 . 2    T h i s  c o d e  e s tab l i s h e s  m i n i m u m  r e q u i r e m e n ts  fo r  d e s i g n ,
i n s ta l l ati o n ,  o p e r ati o n ,  tr ai n i n g ,  a n d  m ai n te n a n c e .

1 . 3  Ap p l i c ati o n .

1 . 3 . 1    T h i s  c o d e  s h al l  a p p l y to  n e w i n s tal l a ti o n s  an d  to  m a j o r
al te r ati o n s  o r  e x te n s i o n s  th a t a r e  c o n tr ac te d  fo r  s u b s e q u e n t to

th e  e ffe c ti ve  d ate  o f th i s  c o d e .

1 . 3 . 2    T h i s  c o d e  s h al l  n o t b e  u s e d  as  a d e s i gn  h an d b o o k.
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1 . 3 . 2 . 1    A d e s i gn e r  c ap ab l e  o f ap p l yi n g  m o r e  c o m p l e te  an d
r i g o r o u s  an al ys i s  to  s p e c i a l  o r  u n u s u a l  p r o b l e m s  s h a l l  h a ve  l ati ‐
tu d e  i n  th e  d e ve l o p m e n t o f s u c h  d e s i gn s .

1 . 3 . 2 . 2    T h e  d e s i g n e r  o f 1 . 3 . 2 . 1  s h a l l  b e  r e s p o n s i b l e  fo r  d e m o n ‐
s tr ati n g  an d  d o c u m e n ti n g th e  val i d i ty o f th e  p r o p o s e d  d e s i gn .

1 . 3 . 3    C o o r d i n ati o n  o f th e  d e s i g n  an d  o p e r a ti n g p r o c e d u r e s ,
c o n tr o l  s ys te m s ,  i n te r l o c ks ,  a n d  s tr u c tu r al  d e s i gn  o f th e  b o i l e r
fu r n a c e  o r  H RS G s ys te m  a n d  an y fue  ga s  c l e a n u p  s ys te m s
d o wn s tr e a m  o f th e  p o s tc o m b u s ti o n  g as  p as s e s  s h al l  b e
r e q u i r e d .  S u c h  c o o r d i n a ti o n  s h al l  i n c l u d e  r e q u i r e m e n ts  fo r
e n s u r i n g  a c o n ti n u o u s  fow p ath  fr o m  th e  c o m b u s ti o n  a i r  i n l e t
th r o u g h  th e  s tac k.

1 . 3 . 4    I n s p e c ti o n s  r e q u i r e d  b y o r  c o n d u c te d  i n  ac c o r d a n c e
wi th  th i s  c o d e  s h al l  b e  th e  r e s p o n s i b i l i ty o f th e  o wn e r / o p e r ato r
o r  d e s i gn a te d  r e p r e s e n ta ti ve .

1 . 4 *  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  i n  th i s  c o d e  refect a
c o n s e n s u s ,  a t th e  ti m e  th e  c o d e  was  i s s u e d ,  o f wh a t i s  n e c e s s ar y
to  p r o vi d e  an  a c c e p ta b l e  d e g r e e  o f p r o te c ti o n  fr o m  th e  h az ar d s
ad d r e s s e d  i n  th i s  c o d e .

1 . 4 . 1    U n l e s s  o th e r wi s e  specifed,  th e  p r o vi s i o n s  i n  th i s  c o d e
s h a l l  n o t ap p l y to  fac i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s tal l a‐
ti o n s  th at e x i s te d  o r  we r e  a p p r o ve d  fo r  c o n s tr u c ti o n  o r  i n s tal l a‐
ti o n  p r i o r  to  th e  e ffe c ti ve  d a te  o f th e  c o d e .  Wh e r e  specifed,
th e  p r o vi s i o n s  i n  th i s  c o d e  s h a l l  b e  r e tr o a c ti ve .

1 . 4 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  an  u n ac c e p tab l e
d e g r e e  o f r i s k,  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  p e r m i t‐
te d  to  a p p l y r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  c o d e  d e e m e d
ap p r o p r i a te .

1 . 4 . 3    T h e  r e tr o ac ti ve  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  b e
p e r m i tte d  to  b e  modifed  i f th e i r  ap p l i c a ti o n  c l e ar l y wo u l d  b e
i m p r a c ti c a l  i n  th e  j u d g m e n t o f th e  a u th o r i ty h a vi n g j u r i s d i c ti o n
an d  o n l y wh e r e  i t i s  c l e ar l y e vi d e n t th a t a r e as o n ab l e  d e g r e e  o f
s a fe ty i s  p r o vi d e d .

1 . 5  E q ui val e n c y.    N o th i n g  i n  th i s  c o d e  i s  i n te n d e d  to  p r e ve n t
th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r  s u p e ‐
r i o r  q u al i ty,  s tr e n g th ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l i ty,
an d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  c o d e .

1 . 5 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n  to  d e m o n s tr ate  e q u i val e n c y.

1 . 5 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h al l  b e  ap p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

1 . 6  E n fo rc e m e n t.    T h i s  c o d e  s h al l  b e  ad m i n i s te r e d  an d
e n fo r c e d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n  d e s i g n ate d  b y th e
go ve r n i n g  a u th o r i ty.  (See Annex G for sample wording for enabling
legislation. )

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  c o d e  a n d  s h al l  b e  c o n s i d ‐
e r e d  p ar t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

2 . 2  N FPA P ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati o n ,
1  B atte r ym ar c h  P ar k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 3 0 ,  Flammable and Combustible Liquids Code,  2 0 2 1
e d i ti o n .

N F PA 3 1 ,  Standard for the Installation of Oil-Burning Equipment,
2 0 2 0  e d i ti o n .

N F PA 3 7 ,  Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines,  2 0 2 1  e d i ti o n .

N F PA 5 4 ,  National Fuel Gas Code,  2 0 2 1  e d i ti o n .
N F PA 5 6 ,  Standard for Fire and Explosion Prevention During

Cleaning and Purging of Flammable Gas Piping Systems,  2 0 2 3
e d i ti o n .

N F PA 6 8 ,  Standard on Explosion Protection by Defagration Vent‐
ing,  2 0 2 3  e d i ti o n .

N F PA 6 9 ,  Standard on Explosion Prevention Systems,  2 0 1 9
e d i ti o n .

NFPA 70®,  National Electrical Code®,  2 0 2 3  e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  AS C E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f C i vi l  E n g i n e e r s ,
1 8 0 1  Al e x a n d e r  B e l l  D r i ve ,  Re s to n ,  VA 2 0 1 9 1 -4 4 0 0 .

AS C E / S E I  7 ,  Minimum Design Loads and Associated Criteria for
Buildings and Other Structures,  2 0 2 2 .

2 . 3 . 2  AS M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h an i c al
E n g i n e e r s ,  Two  P a r k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  B 3 1 . 1 ,  Power Piping,  2 0 2 0 .

AS M E  B 3 1 . 3 ,  Process Piping,  2 0 2 0 .

2 . 3 . 3  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n al ,  1 0 0  B ar r
H a r b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA
1 9 4 2 8 -2 9 5 9 .

AS T M  D 3 8 8 ,  Standard Classifcation of Coals by Rank,  2 0 1 9 a.

AS T M  D 3 9 6 ,  Standard Specifcation for Fuel Oils,  2 0 2 0 .

AS T M  D 4 0 9 / D 4 0 9 M ,  Standard Test Method for Grindability of
Coal by the Hardgrove-Machine Method,  2 0 1 6 .

AS T M  D 1 6 5 5 ,  Standard Specifcation for Aviation Turbine Fuels,
2 0 2 0 d .

AS T M  D 2 8 8 0 ,  Standard Specifcation for Gas Turbine Fuel Oils,
2 0 2 0 .

AS T M  E 1 3 6 ,  Standard Test Method for Assessing Combustibility of
Materials Using a Vertical Tube Furnace at 750°C,  2 0 1 9 .

AS T M  E 2 6 5 2 ,  Standard Test Method for Assessing Combustibility
of Materials Using a Tube Furnace with a Cone-shaped Airfow Stabil‐
izer,  at 750°C,  2 0 1 8 .

2 . 3 . 4  C G A P u b l i c ati o n s .    C o m p re s s e d  Gas  As s o c i a ti o n ,
8 4 8 4  We s tp ar k D r i ve ,  S u i te  2 2 0 ,  M c L e a n ,  VA 2 2 1 0 2 .

AN S I / C G A G- 2 . 1 ,  Requirements for the Storage and Handling of
Anhydrous Ammonia,  2 0 1 4 .

2 . 3 . 5  FC I  P u b l i c ati o n s .    F l u i d  C o n tr o l s  I n s ti tu te ,  1 3 0 0  S u m n e r
Ave n u e ,  C l e ve l an d ,  O H  4 4 1 1 5 .

AN S I / F C I  7 0 -2 ,  Control Valve Seat Leakage,  2 0 2 1 .

2 . 3 . 6  I E C  P u b l i c ati o n s .    I n te r n ati o n al  E l e c tr o te c h n i c al
C o m m i s s i o n ,  3 ,  r u e  d e  Var e m b é ,  P. O .  B o x  1 3 1 ,  C H -1 2 1 1 ,

G e n e va  2 0 ,  S wi tz e r l an d .

I E C  6 1 5 0 8 ,  Functional Safety of Electrical/Electronic/Programma‐
ble Electronic Safety-Related Systems,  2 0 1 0 .
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2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 . 3 . 7  M i l i tar y Specifcations.    D e p ar tm e n t o f D e fe n s e  S i n g l e
S to c k P o i n t,  D o c u m e n t Au to m a ti o n  a n d  P r o d u c ti o n  S e r vi c e ,
B u i l d i n g 4 / D ,  7 0 0  Ro b b i n s  Ave n u e ,  P h i l ad e l p h i a,  PA
1 9 1 1 1 - 5 0 9 4 .

M I L -T-5 6 2 4 ,  Turbine Fuel,  Aviation,  Grade JP4,  JP5,  and JP5/JP8
ST,  1 9 9 5 .

2 . 3 . 8  U S  G o ve r n m e n t P u b l i c ati o n s .    U S  G o ve r n m e n t P u b l i s h ‐
i n g Offce,  7 3 2  N o r th  C ap i to l  S tr e e t,  N W,  Was h i n g to n ,  D C
2 0 4 0 1 -0 0 0 1 .

T i tl e  2 9 ,  C o d e  o f F e d e r a l  Re g u l ati o n s ,  P ar t 1 9 2 6 . 3 2 ,
“ G e n e r al  S afe ty an d  H e al th  P r o vi s i o n s . ”

2 . 3 . 9  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 1 3 D ,  Standard for the Installation of Sprinkler Systems in
One- and Two-Family Dwellings and Manufactured Homes,  2 0 2 2
e d i ti o n .

N F PA 5 8 ,  Liquefed Petroleum Gas Code,  2 0 2 0  e d i ti o n .
N F PA 6 8 ,  Standard on Explosion Protection by Defagration Vent‐

ing,  2 0 1 8  e d i ti o n .
NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 2 2

e d i ti o n .
N F PA 8 5 0 ,  Recommended Practice for Fire Protection for Electric

Generating Plants and High Voltage Direct Current Converter
Stations,  2 0 2 0  e d i ti o n .

NFPA 5000® ,  Building Construction and Safety Code®,  2 0 2 1
e d i ti o n .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h a p te r  s h a l l
a p p l y to  th e  te r m s  u s e d  i n  th i s  c o d e .  Wh e r e  te rm s  ar e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h a l l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y
ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o rga n i z ati o n ,
offce,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i al s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 3 *  C o d e .    A s ta n d ar d  th at i s  an  e x te n s i ve  c o m p i l a ti o n  o f
p r o vi s i o n s  c o ve r i n g b r o ad  s u b j e c t m atte r  o r  th a t i s  s u i ta b l e  fo r
ad o p ti o n  i n to  l a w i n d e p e n d e n tl y o f o th e r  c o d e s  an d  s tan d a r d s .

3 . 2 . 4  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
atta c h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐

i z a ti o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n
an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐

a l s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r i n d i c ate s
c o m p l i a n c e  wi th  ap p r o p r i ate  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 5 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e

a u th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐

ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a specifed

p u r p o s e .

3 . 2 . 6  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 7  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
a d vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 8  S tan d ard .    An  N F PA s ta n d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g th e  wo r d  “ s h a l l ”  to

i n d i c ate  r e q u i r e m e n ts  a n d  th at i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d a to r y r e fe r e n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r

a d o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  ar e  n o t to  b e
c o n s i d e r e d  a  p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d a r d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al

n o te ,  o r  o th e r  m e a n s  as  p e r m i tte d  i n  th e  N F PA m a n u al s  o f
s tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r as e s
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d ar d s  d e ve l o p m e n t

a c ti vi ti e s , ”  th e  te r m  “ s tan d a r d s ”  i n c l u d e s  al l  N F PA s ta n d ar d s ,
i n c l u d i n g  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d
gu i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Aggl o m e rati n g.    A c h a r ac te r i s ti c  o f c o al  th a t c a u s e s
c o ki n g  o n  th e  fu e l  b e d  d u r i n g  vo l a ti l i z ati o n .

3 . 3 . 2  Ai r.

3 . 3 . 2 . 1  Auxiliary Air.    Ai r  th a t i s  s u p p l i e d  fr o m  a n  a u x i l i ar y
s o u r c e  to  m ai n ta i n  a m i n i m u m  fu e l  m i x tu r e  ve l o c i ty i n

b u r n e r  p i p i n g .

3 . 3 . 2 . 2  Combustion Air.    Ai r  u s e d  to  r e ac t wi th  th e  fu e l  i n  th e
c o m b u s ti o n  p r o c e s s .  F o r  d u c t b u r n e r s ,  th i s  ge n e r a l l y i s

c o m b u s ti o n  tu r b i n e  e x h a u s t.

3 . 3 . 2 . 3  Design Full Load Mass Airfow.    T h e  a i r  fow r e q u i r e d
to  ac h i e ve  n am e p l ate  fu l l  l o ad .  F o r  th e  p u r p o s e s  o f C h ap ‐
te r  6 ,  i t i s  th e  fow r e q u i r e d  to  ac h i e ve  n am e p l ate  fu l l  l o ad

b a s e d  o n  th e  o r i gi n al  d e s i g n  fu e l  as  defned  b y th e  b o i l e r
e q u i p m e n t m an u fac tu r e r.

3 . 3 . 2 . 4 *  Excess Air.    Ai r  s u p p l i e d  fo r  c o m b u s ti o n  i n  e x c e s s
o f th e o r e ti c al  a i r.

3 . 3 . 2 . 5  Overfre Air.    Ai r  s u p p l i e d  fo r  c o m b u s ti o n  th at i s
ad m i tte d  i n to  th e  fu r n a c e  at a  p o i n t ab o ve  th e  b u r n e r s  o r

fu e l  b e d .

3 . 3 . 2 . 6  Primary Air.    Ai r  s u p p l i e d  fo r  c o m b u s ti o n  th at i s
ad m i tte d  i n to  th e  fu r n ac e  th r o u gh  a b u r n e r  p r e m i x e d  wi th

th e  fu e l .

3 . 3 . 2 . 6 . 1  Primary Air (in a Bubbling Fluidized Bed) .    T h at
p o r ti o n  o f to tal  ai r  u s e d  to  tr a n s p o r t o r  i n j e c t fu e l  o r  s o r b ‐

e n t an d  to  r e c yc l e  m ate r i a l  to  th e  b e d .

3 . 3 . 2 . 6 . 2  Primary Air (in a Circulating Fluidized Bed) .    T h at
p o r ti o n  o f to ta l  ai r  i n tr o d u c e d  at th e  b as e  o f th e  c o m b u s to r

th r o u g h  th e  ai r  d i s tr i b u to r.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

3 . 3 . 2 . 6 . 3  Primary Air (in a Pulverized Fuel System) .    I n  a p u l v‐
e r i z e d  fu e l  s ys te m ,  e i th e r  ai r  o r  a  fue  g as –a i r  m i x tu r e ;  c an
s i m u l tan e o u s l y a l s o  b e  p u l ve r i z e r  ai r  a n d / o r  tr an s p o r t a i r.

3 . 3 . 2 . 7  Pulverizer Air.    Ai r  o r  i n e r t g as  th a t i s  i n tr o d u c e d
i n to  th e  p u l ve r i z e r  to  d r y th e  fu e l ,  a i d  i n  p u l ve r i z ati o n  an d
classifcation,  an d  c o n ve y th e  p u l ve r i z e d  fu e l  fr o m  th e
p u l ve r i z e r.

3 . 3 . 2 . 8  Seal Air.    Ai r  o r  i n e r t g as  s u p p l i e d  to  an y d e vi c e  a t
suffcient p r e s s u r e  fo r  th e  specifc  p u r p o s e  o f m i n i m i z i n g
c o n tam i n a ti o n .

3 . 3 . 2 . 9  Secondary Air.    Ai r  fo r  c o m b u s ti o n  s u p p l i e d  to  th e
b u r n e r s  o r  fu e l  b e d  i n  a d d i ti o n  to  th e  p r i m ar y a i r.

3 . 3 . 2 . 9 . 1  Secondary Air (in a Bubbling Fluidized Bed) .    T h at
p o r ti o n  o f th e  ai r  i n tr o d u c e d  th r o u gh  th e  ai r  d i s tr i b u to r.

3 . 3 . 2 . 9 . 2  Secondary Air (in a Circulating Fluidized Bed) .    T h at
p o r ti o n  o f th e  ai r  e n te r i n g  th e  c o m b u s to r  at l e ve l s  ab o ve  th e
ai r  d i s tr i b u to r.

3 . 3 . 2 . 9 . 3  Secondary Air (in a Single or Multiple Burner Boiler) .
T h a t p o r ti o n  o f th e  ai r  e n te r i n g  th r o u g h  th e  a i r  r e gi s te r s .

3 . 3 . 2 . 1 0  Tempering Air.    C o o l  a i r  ad d e d  to  th e  h o t p r i m ar y
ai r  o r  ga s  to  m o d i fy i ts  te m p e r a tu r e .

3 . 3 . 2 . 1 1  Transport Air.    Ai r  o r  i n e r t g as  th a t i s  u s e d  to
c o n ve y p u l ve r i z e d  fu e l .

3 . 3 . 2 . 1 1 . 1 *  Transport Air (in a Fluidized Bed) .    T h e  ai r  u s e d
to  c o n ve y o r  i n j e c t s o l i d  fu e l  o r  s o r b e n t o r  to  r e c yc l e  m a te ‐
r i al .

3 . 3 . 2 . 1 2  Undergrate Air.    C o m b u s ti o n  ai r  i n tr o d u c e d  b e l o w
th e  g r ate .

3 . 3 . 3  Ai r C h an ge .    A q u an ti ty o f a i r,  p r o vi d e d  th r o u g h  a  fu e l
b u rn e r,  e q u a l  to  th e  vo l u m e  o f fu r n ac e  an d  b o i l e r  g as  p a s s e s .

3 . 3 . 4  Ai r Re gi s te r .    A s e t o f d am p e r s  fo r  a b u r n e r,  o r  ai r  s u p p l y
s ys te m  to  a  p ar ti c u l ar  b u r n e r,  u s e d  to  d i s tr i b u te  th e  c o m b u s ti o n
ai r  a d m i tte d  to  th e  c o m b u s ti o n  c h am b e r.  F r e q u e n tl y c o n tr o l s

th e  d i r e c ti o n  a n d  ve l o c i ty o f th e  a i r s tr e am  fo r  effcient m i x i n g
wi th  th e  i n c o m i n g  fu e l .

3 . 3 . 5  Ai r- Ri c h .    I n d i c ati n g  a  r ati o  o f ai r  to  fu e l  s u p p l i e d  to  a
c o m b u s ti o n  c h am b e r  th at p r o vi d e s  m o r e  th an  th e  m i n i m u m
e x c e s s  a i r  n e e d e d  fo r  o p ti m u m  c o m b u s ti o n  o f th e  fu e l .

3 . 3 . 6  Al ar m .    An  au d i b l e  o r  vi s i b l e  s i g n al  i n d i c a ti n g a n  o ff-
s tan d ar d  o r  ab n o r m al  c o n d i ti o n .

3 . 3 . 7  Al te rati o n .    A c h a n ge  o r  modifcation  th at r e s u l ts  i n  a
d e vi ati o n  fr o m  th e  o r i gi n al  d e s i gn  specifcations  o r  c r i te r i a.

3 . 3 . 8  An n u n c i ato r.    A d e vi c e  i n d i c ati n g  a n  o ff-s tan d ar d  o r
ab n o r m a l  c o n d i ti o n  b y b o th  vi s u a l  an d  au d i b l e  s i g n al s .

3 . 3 . 9  Atm o s p h e ri c  Fl u i d i z e d  B e d  C o m b u s ti o n .    A fuel-fring
te c h n i q u e  u s i n g  a fuidized  b e d  o p e r a ti n g a t n e a r- atm o s p h e r i c

p r e s s u r e  o n  th e  fre  s i d e .

3 . 3 . 1 0  Ato m i z e r.    T h e  d e vi c e  i n  a  b u r n e r  th at b r e aks  d o wn
l i q u i d  fu e l  i n to  a fnely d i vi d e d  s tate .

3 . 3 . 1 0 . 1  Mechanical Atomizer.    T h e  d e vi c e  i n  a b u r n e r  th a t
b r e a ks  d o wn  l i q u i d  fu e l  i n to  a fnely d i vi d e d  s ta te  wi th o u t
u s i n g  an  ato m i z i n g m e d i u m .

3 . 3 . 1 1  Ato m i z i n g M e d i u m .    A s u p p l e m e n ta r y fuid,  s u c h  a s
s te am  o r  ai r,  th at as s i s ts  i n  b r e aki n g  d o wn  l i q u i d  fu e l  i n to  a
fnely d i vi d e d  s ta te .

3 . 3 . 1 2  Au gm e n te d  Ai r Fi ri n g.    S u p p l e m e n tar y fring  wi th  th e
ad d i ti o n  o f ai r  a t th e  d u c t b u r n e r s  to  s u p p o r t an d  s tab i l i z e
c o m b u s ti o n  o r  to  r e d u c e  e m i s s i o n s .

3 . 3 . 1 3 *  Auto i gn i ti o n  Te m p e ratu re  ( AI T ) .    T h e  m i n i m u m
te m p e r a tu r e  r e q u i r e d  to  i n i ti ate  o r  c au s e  s e l f-s u s ta i n e d

c o m b u s ti o n  o f a  s o l i d ,  l i q u i d ,  o r  ga s  i n d e p e n d e n tl y o f th e  h e a t‐
i n g  o r  h e ate d  e l e m e n t.

3 . 3 . 1 4  B e d  C o m p ar tm e n ts .    S e gm e n ts  o f a  fuidized  b e d ,
wh i c h  m i gh t b e  i n d i vi d u a l l y c o n tr o l l e d  wi th  r e s p e c t to  c o m b u s ‐
ti o n  airfow a n d  fu e l  fe e d .

3 . 3 . 1 5  B e d  D rai n .    An  o p e n i n g p r o vi d e d  i n  th e  e n c l o s u r e  o f a
fuidized  b e d  fo r  th e  r e m o val  o f s p e n t b e d  m ate r i a l  a n d  an y

tr am p  m a te r i al .

3 . 3 . 1 6  B e d  M ate ri al .    Gr an u l ar  p a r ti c l e s  th at c o m p o s e  a fuid‐
ized  b e d .

3 . 3 . 1 7  B e d  Te m p e ratu re .    T h e  ave r ag e  te m p e r atu r e  o f a fuid‐
ized  b e d .

3 . 3 . 1 8  B i n .    An  e n c l o s u r e  to  s to r e  p u l ve r i z e d  fu e l .

3 . 3 . 1 9  B i n  S ys te m  ( S to rage  S ys te m ) .    A s ys te m  i n  wh i c h  th e
fu e l  i s  p u l ve r i z e d  an d  s to r e d  i n  b i n s  fr o m  wh i c h  i t i s  wi th d r awn

th r o u g h  fe e d e r s ,  a s  n e e d e d ,  fo r  b u r n i n g .

3 . 3 . 2 0  B o i l e r.    A c l o s e d  ve s s e l  i n  wh i c h  wa te r  i s  h e a te d ,  s te a m
i s  ge n e r a te d ,  s te am  i s  s u p e rh e ate d ,  o r  an y c o m b i n a ti o n  th e r e o f
b y th e  a p p l i c a ti o n  o f h e at fr o m  c o m b u s ti b l e  fu e l s  i n  a s e l f-

c o n tai n e d  o r  a ttac h e d  fu r n a c e .

3 . 3 . 2 1  B o i l e r E n c l o s u re .    T h e  p h ys i c al  b o u n d ar y fo r  th e
c o m b u s ti o n  p r o c e s s  an d  b o i l e r  p r e s s u r e  p ar ts  u p  to  th e  i n i ti al

tr a n s i ti o n  to  fues  a s  defned  b y th e  b o i l e r  m a n u fac tu r e r.

3 . 3 . 2 2  B ub b l i n g Fl ui d i z e d  B e d  ( B FB ) .    A fuidized  b e d  i n
wh i c h  th e  fuidizing  ve l o c i ty i s  l e s s  th an  th e  te r m i n al  ve l o c i ty o f
i n d i vi d u al  b e d  p a r ti c l e s  an d  i n  wh i c h  p a r t o f th e  fuidizing  ga s

p as s e s  th r o u g h  th e  b e d  as  b u b b l e s .

3 . 3 . 2 3  B u n k e r.    An  e n c l o s u r e  to  s to r e  r aw fu e l .

3 . 3 . 2 4  B u r n e r.    A d e vi c e  o r  g r o u p  o f d e vi c e s  fo r  th e  i n tr o d u c ‐
ti o n  o f fu e l  an d  a i r  i n to  a c o m b u s ti o n  c h a m b e r  at th e  ve l o c i ty,

tu r b u l e n c e ,  an d  c o n c e n tr ati o n  r e q u i r e d  to  m ai n ta i n  i gn i ti o n
an d  c o m b u s ti o n  o f fu e l .

3 . 3 . 2 4 . 1 *  Duct Burner.    A b u r n e r,  m o u n te d  i n  a d u c t o r
d i s c h ar g i n g  i n to  a d u c t,  u s e d  to  h e at th e  a i r,  fue  ga s ,  o r

c o m b u s ti o n  tu r b i n e  e x h au s t g as  i n  th e  d u c t.

3 . 3 . 2 4 . 2  Warm-Up Burner (in a Fluidized-Bed Boiler) .    A
b u r n e r  h a vi n g i ts  o wn  a i r  s u p p l y u s e d  to  war m  u p  th e  b e d  to

th e  i g n i ti o n  te m p e r atu r e  o f th e  m ai n  fu e l .  T h e  wa r m - u p
b u r n e r  al s o  c an  b e  u s e d  fo r  l i m i te d  l o ad  c a r r yi n g .

3 . 3 . 2 5 *  B u r n e r M an age m e n t S ys te m .    T h e  feld  d e vi c e s ,  l o gi c
s ys te m ,  an d  fnal  c o n tr o l  e l e m e n ts  d e d i c a te d  to  c o m b u s ti o n
s a fe ty a n d  o p e r ato r  as s i s ta n c e  i n  th e  s ta r ti n g an d  s to p p i n g o f

fu e l  p r e p ar a ti o n  a n d  b u r n i n g  e q u i p m e n t an d  fo r  p r e ve n ti n g
m i s o p e r ati o n  o f an d  d a m a ge  to  fu e l  p r e p ar ati o n  a n d  b u r n i n g
e q u i p m e n t.
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2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 2 5 . 1  Automatic Burner Management System — Nonrecycling.
 A b u r n e r  m an a ge m e n t s ys te m  b y wh i c h  a  fu r n ac e  i s  p u r ge d
an d  a  b u r n e r  i s  s tar te d ,  i g n i te d ,  an d  s to p p e d  au to m ati c al l y
b u t d o e s  n o t r e c yc l e  a u to m a ti c al l y.

3 . 3 . 2 5 . 2  Automatic Burner Management System — Recycling.
A b u r n e r  m an a ge m e n t s ys te m  b y wh i c h  a  fu r n ac e  i s  p u r ge d
an d  a  b u r n e r  i s  s tar te d ,  i g n i te d ,  an d  s to p p e d  au to m ati c al l y
an d  r e c yc l e s  o n  a p r e s e t p r e s s u r e  r an g e .

3 . 3 . 2 5 . 3  Manual Supervised Burner Management System.    A
b u r n e r  m an a ge m e n t s ys te m  b y wh i c h  a fu r n ac e  i s  p u r ge d
an d  a  b u r n e r  i s  s tar te d ,  i g n i te d ,  an d  s to p p e d  m an u al l y wi th
s u p e r vi s i o n  b y i n te r l o c ks .

3 . 3 . 2 6  B yp as s  S tac k .    A s ta c k ap p l i e d  i n  ad d i ti o n  to  an d  s e p a‐
r ate  fr o m  th e  n o r m al  H RS G e x h a u s t s tac k th a t al l o ws  c o m b u s ‐
ti o n  tu r b i n e  e x h a u s t g as  to  fow i n d e p e n d e n tl y to  th e

a tm o s p h e r e .

3 . 3 . 2 7  C h ar.    T h e  u n b u r n e d  c o m b u s ti b l e s  i n  s o l i d  fo r m
c o m b i n e d  wi th  a  p o r ti o n  o f th e  fu e l  as h  an d  s o r b e n t.

3 . 3 . 2 8  C i rc u l ati n g Fl u i d i z e d  B e d  ( C FB ) .    A fuidized  b e d  i n
wh i c h  th e  fuidizing  ve l o c i ti e s  e x c e e d  th e  te r m i n al  ve l o c i ty o f

i n d i vi d u al  b e d  p ar ti c l e s .

3 . 3 . 2 9  Classifer.    A d e vi c e  to  c o n tr o l  p u l ve r i z e d  fu e l  p ar ti c l e
s i z e  d i s tr i b u ti o n .

3 . 3 . 3 0  C o al .    S e e  3 . 3 . 6 5 . 2 .

3 . 3 . 3 1  C o m b us ti o n  C h am b e r.    T h e  p o r ti o n  o f th e  b o i l e r  o r
H RS G e n c l o s u r e  i n to  wh i c h  th e  fu e l  i s  fe d ,  i g n i te d ,  an d
b u rn e d .

3 . 3 . 3 2  C o m b us ti o n  Turb i n e .    A tu r b i n e  i n  wh i c h  th e  r o tati n g
e l e m e n t i s  a c tu a te d  b y th e  p r e s s u r e  o f c o m b u s ti o n  ga s e s  o n

c u r ve d  van e s .

3 . 3 . 3 3 *  C o m b u s ti o n  Tu rb i n e  E x h au s t S ys te m s .    A H RS G,  a
h e at e x c h an g e r,  o r  an  e m i s s i o n s  c o n tr o l  s ys te m ,  al o n e  o r  i n

c o m b i n a ti o n ,  an d  as s o c i ate d  d u c two r k b e twe e n  th e  c o m b u s ti o n
tu r b i n e  e x h a u s t a n d  th e  s tac k i n l e t.

3 . 3 . 3 4  C o m b us ti o n  Turb i n e  N o r m al  S h utd o wn .    T h e  n o r m al
s e q u e n c e  o f e ve n ts  th at au to m ati c a l l y p r o vi d e s  s u c c e s s fu l  s h u t‐
d o wn  o f th e  c o m b u s ti o n  tu r b i n e  wi th  n o  a b n o r m al  c o n d i ti o n s

i n  th e  c o m b u s ti o n  s ys te m .

3 . 3 . 3 5  C o m m e rc i al  O p e rati o n .    T h e  d ate  th a t th e  fu l l  p l an t
c a p ac i ty i s  fo r m al l y a d d e d  to  th e  p o we r  gr i d .

3 . 3 . 3 6  C o m m i s s i o n i n g.    T h e  ti m e  p e r i o d  o f p l an t te s ti n g  an d
o p e r ati o n  b e twe e n  i n i ti al  o p e r ati o n  an d  c o m m e r c i al  o p e r a ti o n .

3 . 3 . 3 7  C o m p e te n t P e rs o n .    O n e  wh o  i s  c ap ab l e  o f i d e n ti fyi n g
e x i s ti n g  an d  p r e d i c tab l e  h a z a r d s  i n  th e  s u r r o u n d i n gs  o r  wo r k‐

i n g c o n d i ti o n s  th at a r e  u n s an i ta r y,  h az ar d o u s ,  o r  d a n ge r o u s  to
e m p l o ye e s ,  an d  wh o  h as  a u th o r i z ati o n  to  take  p r o m p t c o r r e c ‐

ti ve  m e as u r e s  to  e l i m i n ate  th e m .  [ 2 9  C FR: 1 9 2 6 . 3 2 ( f) ]

3 . 3 . 3 8  Confned  S p ac e .    An y wo r k l o c a ti o n  o r  e n c l o s u r e  i n
wh i c h  e i th e r  o f th e  fo l l o wi n g e x i s ts :  ( 1 )  th e  d i m e n s i o n s  ar e

s u c h  th a t a  p e r s o n  wh o  i s  1 . 8  m  ( 6  ft)  tal l  c an n o t s ta n d  u p  i n
th e  m i d d l e  o f th e  s p a c e  o r  e x te n d  h i s  o r  h e r  a r m s  i n  al l  d i r e c ‐

ti o n s  wi th o u t h i tti n g  th e  e n c l o s u r e ,  o r  ( 2 )  ac c e s s  to  o r  fr o m  th e
e n c l o s u r e  i s  b y m an h o l e ,  h a tc h ,  p o r t,  o r  o th e r  r e l ati ve l y s m a l l
o p e n i n g  th at l i m i ts  i n g r e s s  an d  e g r e s s  to  o n e  p e r s o n  at a  ti m e .
Confned  s p a c e s  i n c l u d e  b u t ar e  n o t l i m i te d  to  th e  fo l l o wi n g :

p u l ve r i z e r s ,  d u c ts ,  h e a te r s ,  wi n d b o x e s ,  c yc l o n e s ,  c o al  d u s t
c o l l e c to r s ,  fu r n ac e s ,  b u n ke r s ,  b i n s ,  an d  H RS Gs .

3 . 3 . 3 9  C o n ti n u o u s  Tre n d  D i s p l ay.    A d e d i c ate d  vi s u al  d i s p l ay
o f an  o p e r ati n g  tr e n d ( s )  b y an y i n s tr u m e n t s u c h  a s  a  c a th o d e

r a y tu b e  ( C RT ) ,  c h a r t r e c o r d e r,  o r  o th e r  d e vi c e  to  q u an ti fy
c h a n ge s  i n  th e  m e a s u r e d  var i ab l e ( s ) .

3 . 3 . 4 0  C o n tro l  S ys te m .

3 . 3 . 4 0 . 1  Boiler Control System.    T h e  gr o u p  o f c o n tr o l  s ys te m s
th at r e g u l ate s  th e  b o i l e r  p r o c e s s ,  i n c l u d i n g th e  c o m b u s ti o n

c o n tr o l  s ys te m  b u t n o t th e  b u r n e r  m a n ag e m e n t s ys te m .

3 . 3 . 4 0 . 2  Combustion Control System.    T h e  c o n tr o l  s ys te m  th at
r e g u l ate s  th e  fu r n ac e  fu e l  an d  ai r  i n p u ts  to  m ai n ta i n  th e  ai r-

fu e l  r a ti o  wi th i n  th e  l i m i ts  th at ar e  r e q u i r e d  fo r  c o n ti n u o u s
c o m b u s ti o n  an d  s ta b l e  fame  th r o u g h o u t th e  o p e r ati n g

r a n ge  o f th e  b o i l e r  i n  a c c o r d a n c e  wi th  d e m an d .

3 . 3 . 4 0 . 2 . 1  Combustion Control System in a Fluidized Bed.    I n  a
fuidized  b e d ,  th e  c o n tr o l  s ys te m  th at r e gu l ate s  th e  fu r n a c e

fu e l  i n p u t,  fu r n ac e  ai r  i n p u t,  b e d  i n ve n to r y,  an d  o th e r  b e d
h e at tr a n s fe r  m e c h an i s m s  to  m a i n tai n  th e  b e d  te m p e r a tu r e
an d  th e  ai r- fu e l  r a ti o  wi th i n  th e  l i m i ts  n e c e s s a r y fo r  c o n ti n u ‐

o u s  c o m b u s ti o n  an d  s ta b l e  b e d  o p e r a ti o n  th r o u g h o u t th e
o p e r ati n g  r an g e  o f th e  b o i l e r  i n  a c c o r d an c e  wi th  d e m an d .

3 . 3 . 4 0 . 3  HRSG Control System.    T h e  g r o u p  o f c o n tr o l
s ys te m s  th at r e gu l ate  th e  H RS G p r o c e s s ,  i n c l u d i n g  c o m b u s ‐

ti o n  c o n tr o l  to  m ai n ta i n  c o n ti n u o u s  c o m b u s ti o n  an d  s tab l e
fame,  b u t n o t th e  b u r n e r  m an a ge m e n t s ys te m .

3 . 3 . 4 1  C r u s h e r.    A d e vi c e  fo r  r e d u c i n g  th e  s i z e  o f s o l i d  fu e l s .

3 . 3 . 4 2  D am p e r.    A val ve  o r  p l a te  fo r  c o n tr o l l i n g d r aft o r  th e
fow o f g as e s ,  i n c l u d i n g  a i r.

3 . 3 . 4 2 . 1  Shutoff Damper.    A close-ftting  d am p e r  to  p r e ve n t
fow an d  m i n i m i z e  l e a ka ge  o f a i r  o r  fue  ga s  i n to  an y s ys te m
c o m p o n e n t.

3 . 3 . 4 3  Defagration.    P r o p ag ati o n  o f a c o m b u s ti o n  z o n e  a t a
ve l o c i ty th a t i s  l e s s  th an  th e  s p e e d  o f s o u n d  i n  th e  u n r e a c te d

m e d i u m .  [ 6 8 ,  2 0 1 8 ]

3 . 3 . 4 4  D e s i gn  Fu l l  L o ad  M as s  Airfow.    S e e  3 . 3 . 2 . 3 .

3 . 3 . 4 5  D i re c t- Fi re d  S ys te m .    A s ys te m  i n  wh i c h  th e  fu e l  i s  p u l v‐
e r i z e d  an d  d e l i ve r e d  i n  s u s p e n s i o n  d i r e c tl y to  th e  b u r n e r ( s ) .

3 . 3 . 4 6  D i re c ti o n al  B l o c k i n g.    An  i n te r l o c k th at,  u p o n  d e te c ‐
ti o n  o f a signifcant e r r o r  i n  fu r n ac e  p r e s s u r e  o r  H RS G  p r o c e s s
va r i ab l e s ,  ac ts  to  i n h i b i t th e  m o ve m e n t o f al l  ap p r o p r i ate  fnal

c o n tr o l  e l e m e n ts  i n  th e  d i r e c ti o n  th a t wo u l d  i n c r e a s e  th e  e r r o r.

3 . 3 . 4 7  D i s tri b u to r.    A d e vi c e  th at s p l i ts  a s i n g l e  s tr e a m  o f p u l v‐
e r i z e d  c o a l  an d  p r i m ar y a i r  i n to  two  o r  m o r e  s tr e a m s .

3 . 3 . 4 8  D ri p  L e g.    A c h am b e r  o f am p l e  vo l u m e ,  wi th  s u i tab l e
c l e an o u t a n d  d r a i n  c o n n e c ti o n s ,  o ve r  wh i c h  fu e l  ga s  i s  p as s e d

s o  th at l i q u i d s  an d  s o l i d s  ar e  tr ap p e d .

3 . 3 . 4 9  D u s t C o l l e c to r.    An  au x i l i a r y s e p ar a to r  th at i s  u s e d  to
s e p ar a te  th e  fu e l  d u s t fr o m  th e  a i r  o r  i n e r t g as  p r i o r  to
d i s c h ar g e  o f th e  l atte r  fr o m  th e  s ys te m .

3 . 3 . 5 0  E x h au s te r.    S e e  3 . 3 . 5 4 . 2 ,  E x h au s te r  F a n .

3 . 3 . 5 1  E x p l o s i o n  Ve n t.    A ve n t to  r e l i e ve  defagration  p r e s ‐
s u r e s  r e s u l ti n g fr o m  i g n i ti o n  o f a  m i x tu r e  o f d e c o m p o s i ti o n

g as e s  an d  a i r.
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D E F I N I T I O N S 8 5 - 1 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

3 . 3 . 5 2  E x p l o s i ve  M i x tu re .    A fammable  o r  c o m b u s ti b l e
m i x tu r e  i n  a  confned  s p ac e .

3 . 3 . 5 3  Fal s e  S tar t.    A c o n d i ti o n  wh e r e  th e  c o m b u s ti o n  tu r b i n e
fa i l s  to  c o m p l e te  i ts  i g n i ti o n  s e q u e n c e  ( fai l u r e  to  s ta r t)  an d  c a n
r e s u l t i n  u n b u r n e d  fu e l s  e n te r i n g  th e  H RS G e n c l o s u r e  o r  o th e r
c o m b u s ti o n  tu r b i n e  e x h au s t s ys te m s .

3 . 3 . 5 4  Fan .

3 . 3 . 5 4 . 1  Booster Fan.    A fan  u s e d  to  a s s i s t i n  th e  s u p p l y o f ai r
to ,  o r  th e  r e m o va l  o f fue  ga s  p r o d u c ts  fr o m ,  th e  c o m b u s ‐

ti o n  c h am b e r  o r  to  s u p p l e m e n t d r aft c ap a b i l i ty to  a c h i e ve
r e q u i r e d  fow th r o u gh  th e  c o m b u s ti o n  ai r  o r  fue  ga s  fow
p ath .

3 . 3 . 5 4 . 2  Exhauster Fan.    A fan  l o c ate d  at th e  p u l ve r i z e r
o u tl e t u s e d  to  d r a w th e  p r i m ar y a i r  th r o u gh  th e  p u l ve r i z e r
an d  to  d e l i ve r  th e  p r i m a r y ai r-fu e l  m i x tu r e  to  th e  b u r n e r ( s )

o r  o th e r  a p p a r atu s .

3 . 3 . 5 4 . 3  Forced Draft (FD)  Fan.    A fa n  u s e d  to  p r e s s u r i z e
an d  s u p p l y a m b i e n t a i r  to  th e  c o m b u s ti o n  c h a m b e r  to

s u p p o r t c o m b u s ti o n .  I n  a  fuidized  b e d  b o i l e r,  F D  fa n s
ge n e r a l l y i n c l u d e  b o th  p r i m ar y ai r  an d  s e c o n d ar y a i r  fan s .

3 . 3 . 5 4 . 4  Induced Draft (ID)  Fan.    A fa n  d o wn s tr e am  o f th e
c o m b u s ti o n  p r o c e s s  u s e d  to  r e m o ve  th e  p r o d u c ts  o f

c o m b u s ti o n  fr o m  th e  b o i l e r,  H RS G,  o r  fue  g as  d u c two r k.

N 3 . 3 . 5 4 . 5  Overfre Air (OFA)  Fan.    A fan  th a t s u p p l i e s  ai r  to
p o r ts  d o wn s tr e am  o f th e  c o m b u s ti o n  z o n e  to  c o m p l e te

c o m b u s ti o n  wh i l e  m i n i m i z i n g e m i s s i o n s  o f N O ×  an d
u n b u r n e d  c o m b u s ti b l e s .

3 . 3 . 5 4 . 6  Primary Air Fan.    A fa n  u s e d  to  s u p p l y c o a l  tr an s ‐
p o r t ai r  to  th e  p u l ve r i z e r  o r  to  th e  b u r n e r  l i n e s  o f a  s to r ag e
s ys te m .

3 . 3 . 5 5  Fan  O ve r ri d e  Ac ti o n .    A c o n tr o l  th a t,  u p o n  d e te c ti o n  o f
signifcant e r r o r  i n  c o m b u s ti o n  c h a m b e r  p r e s s u r e ,  a c ts  to  r e p o ‐
s i ti o n  th e  i n d u c e d  d r aft fan  c o n tr o l  d e vi c e ( s )  i n  a  d i r e c ti o n  to

r e d u c e  th e  e r r o r.

3 . 3 . 5 6  Fe e d - Fo r ward  S i gn al .    A s i gn a l  u s e d  to  an ti c i p ate  a
c h a n ge  i n  th e  m e as u r e d  var i ab l e .

Δ 3 . 3 . 5 7  Fl am e .    A b o d y o r  s tr e a m  o f ga s e o u s  m a te r i al  i n vo l ve d
i n  th e  c o m b u s ti o n  p r o c e s s  a n d  e m i tti n g  r ad i an t e n e rgy at
specifc  wave l e n g th  b an d s  d e te r m i n e d  b y th e  c o m b u s ti o n
c h e m i s tr y o f th e  fu e l .  [ 7 2 ,  2 0 2 2 ]

3 . 3 . 5 8  Fl am e  D e te c to r.    A d e vi c e  th at s e n s e s  th e  p r e s e n c e  o r
a b s e n c e  o f fame  an d  p r o vi d e s  a u s ab l e  s i gn a l .

3 . 3 . 5 8 . 1  Self-Checking Flame Detector.    A fame  d e te c to r  th a t
a u to m a ti c al l y,  a n d  at r e g u l a r  i n te r va l s ,  te s ts  th e  e n ti r e  s e n s ‐

i n g  a n d  s i g n al  p r o c e s s i n g  s ys te m  o f th e  fame  d e te c to r.

3 . 3 . 5 9  Fl am e  E n ve l o p e .    T h e  confnes  ( n o t n e c e s s ar i l y vi s i b l e )
o f an  i n d e p e n d e n t p r o c e s s  th a t c o n ve r ts  fu e l  a n d  a i r  i n to  p r o d ‐

u c ts  o f c o m b u s ti o n .

3 . 3 . 6 0  Fl as h b ac k .    A r e c e s s i o n  o f fame  to  a n  u n wa n te d  p o s i ‐
ti o n  ( e . g . ,  i n to  a fu e l  tr an s p o r t p i p e ) .

3 . 3 . 6 1  Fl u i d i z e .    To  m ai n ta i n  a  b e d  o f fnely d i vi d e d  s o l i d
p ar ti c l e s  i n  a  m o b i l e  s u s p e n s i o n  b y b l o wi n g  ai r  o r  g as  th ro u g h

th e  b e d  at s u c h  a  ve l o c i ty th at th e  p a r ti c l e s  s e p ar a te  an d  b e h a ve
m u c h  l i ke  a  fuid.

3 . 3 . 6 2  Fl u i d i z e d  B e d .    A b e d  o f gr a n u l ar  p ar ti c l e s  m ai n ta i n e d
i n  a  m o b i l e  s u s p e n s i o n  b y th e  ve l o c i ty o f a n  u p wa r d  fow o f ai r

o r  g as .

3 . 3 . 6 3  Fre e b o ard .    I n  a fuidized  b e d  b o i l e r,  th e  s p a c e  o r
vo l u m e  ab o ve  th e  u p p e r  s u r fac e  o f th e  b u b b l i n g b e d  an d  b e l o w

th e  e n tr a n c e  to  th e  c o n ve c ti o n  p as s .

3 . 3 . 6 4  Fre s h  Ai r Fi ri n g.    T h e  o p e r ati o n  o f a H RS G wi th  ai r
i n s te a d  o f c o m b u s ti o n  tu r b i n e  e x h au s t.

3 . 3 . 6 5  Fu e l .

3 . 3 . 6 5 . 1  Auxiliary Fuel.    I n  a fuidized  b e d  b o i l e r,  g e n e r al l y
a g as e o u s  o r  l i q u i d  fu e l  u s e d  to  war m  th e  b e d  m a te r i al  suff‐
ciently to  a l l o w i g n i ti o n  o f th e  m a i n  fu e l  u p o n  i n j e c ti o n  i n to
th e  h e ate d  b e d  m ate r i a l .

3 . 3 . 6 5 . 2  Coal.    A s o l i d  fu e l  classifed  a s  l i g n i te ,  s u b b i tu m i ‐
n o u s ,  b i tu m i n o u s ,  o r  a n th r a c i te  as  defned  b y AS T M  D 3 8 8 ,
Standard Classifcation of Coals by Rank.

3 . 3 . 6 5 . 2 . 1 *  Pulverized Coal.    C o al  th a t i s  r e d u c e d  to  fne
p ar ti c l e s .

3 . 3 . 6 5 . 3  Fuel Gas (Gas Fuel) .    G as e o u s  fu e l s  defned  a s
N a tu r al  G as  (see 3. 3. 65. 3. 2) o r  L P -Ga s  (see 3. 3. 65. 3. 1 ).

3 . 3 . 6 5 . 3 . 1 *  Liquefed Petroleum Gas (LP-Gas) .    An y m a te r i al
h a vi n g a  va p o r  p r e s s u r e  n o t e x c e e d i n g th at al l o we d  fo r

c o m m e r c i al  p r o p an e  th at i s  c o m p o s e d  p r e d o m i n a n tl y o f th e
fo l l o wi n g  h yd r o c a r b o n s ,  e i th e r  b y th e m s e l ve s  ( e x c e p t p r o p y‐
l e n e )  o r  as  m i x tu r e s :  p r o p an e ,  p r o p yl e n e ,  b u tan e  ( n o r m al

b u ta n e  o r  i s o b u tan e ) ,  a n d  b u tyl e n e s .  [ 5 8 ,  2 0 2 0 ]

3 . 3 . 6 5 . 3 . 2 *  Natural Gas.    A m a te r i al  th at i s  c o m p o s e d
p r i m ar i l y o f m e th a n e  an d  th at c an  c o n tai n  m i n o r  q u a n ti ti e s

o f e th a n e ,  p r o p an e ,  n i tr o ge n ,  an d  o th e r  c o m p o n e n ts .

3 . 3 . 6 5 . 4  Fuel Oil (Oil Fuel) .    L i q u i d  fu e l s  defned  as  Gr ad e s
2 ,  4 ,  5 ,  o r  6  i n  AS T M  D 3 9 6 ,  Standard Specifcation for Fuel Oils,

o r  as  G r ad e  2 G T  i n  AS T M  D 2 8 8 0 ,  Standard Specifcation for
Gas Turbine Fuel Oils.

3 . 3 . 6 5 . 5  JP4.    A l i g h t,  vo l ati l e  fu e l  wi th  a b o i l i n g p o i n t
b e twe e n  th a t o f g as o l i n e  a n d  o f l i gh t d i s ti l l ate .  I ts  p r o p e r ti e s

a r e  defned  i n  M I L -T-5 6 2 4 ,  Turbine Fuel,  Aviation,  Grade JP4,
JP5,  and JP5/JP8 ST,  an d  ar e  s i m i l a r  to  AS T M  D 1 6 5 5 ,  Stand‐
ard Specifcation for Aviation Turbine Fuels ( J e t B ) ,  a n d  AS T M

D 2 8 8 0 ,  Standard Specifcation for Gas Turbine Fuel Oils.

3 . 3 . 6 5 . 6  Kerosene.    A l i g h t,  h i g h l y refned  fu e l  th at i s  s l i g h tl y
m o r e  vo l a ti l e  th a n  N o .  2  fu e l  o i l .  I ts  p r o p e r ti e s  ar e  defned

i n  AS T M  D 3 9 6 ,  Standard Specifcation for Fuel Oils;  AS T M
D 1 6 5 5 ,  Standard Specifcation for Aviation Turbine Fuels;  o r
AS T M  D 2 8 8 0 ,  Standard Specifcation for Gas Turbine Fuel Oils.

3 . 3 . 6 5 . 7  Main Fuel.    I n  a  fuidized  b e d  b o i l e r,  ga s e o u s ,
l i q u i d ,  o r  s o l i d  fu e l  i n tr o d u c e d  i n to  th e  b e d  a fte r  th e  b e d
te m p e r a tu r e  h as  r e ac h e d  a  va l u e  suffcient to  s u p p o r t i ts

c o m b u s ti o n  a n d  th a t i s  u s e d  d u r i n g  th e  n o r m al  o p e r a ti o n  o f
th e  b o i l e r.  M a i n  fu e l s  n e c e s s i tate  th e  u s e  o f th e  fuidized  h o t

b e d  a s  th e i r  i gn i ti o n  s o u r c e .

3 . 3 . 6 5 . 8  Municipal Solid Waste (MSW) .    S o l i d  wa s te  m ate r i al s
c o n s i s ti n g  o f c o m m o n l y o c c u r r i n g  r e s i d e n ti al  a n d  l i g h t
c o m m e r c i al  was te .  [ 8 5 0 ,  2 0 2 0 ]

3 . 3 . 6 5 . 9 *  Pulverized Fuel.    S o l i d  fu e l  th a t i s  r e d u c e d  to  fne
p ar ti c l e s .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 2 0

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 6 5 . 1 0  Refuse-Derived Fuel (RDF) .    A s o l i d  fu e l  p r e p ar e d
fr o m  m u n i c i p a l  s o l i d  wa s te .  T h e  wa s te  m a te r i al  i s  u s u al l y
refned  b y s h r e d d i n g ,  ai r  classifcation,  m ag n e ti c  s e p a r ati o n ,
o r  o th e r  m e a n s .  T h e  fu e l  c an  b e  p a c ke d ,  c h o p p e d ,  p e l l e t‐
i z e d ,  p u l ve r i z e d ,  o r  s u b j e c t to  o th e r  m e c h an i c a l  tr e atm e n t.

3 . 3 . 6 6  Fue l - Ri c h .    I n d i c ati n g  a r ati o  o f ai r  to  fu e l  s u p p l i e d  to  a
fu r n ac e  th at p r o vi d e s  l e s s  th an  th e  m i n i m u m  e x c e s s  ai r  n e e d e d

fo r  o p ti m u m  c o m b u s ti o n  o f th e  fu e l .

3 . 3 . 6 7  Fu e l  Tri p .    T h e  to tal  s h u to ff o f a  specifc  fu e l  as  th e
r e s u l t o f an  i n te r l o c k.

3 . 3 . 6 8  Fu r n ac e .    T h e  p o r ti o n  o f th e  b o i l e r  e n c l o s u r e  wi th i n
wh i c h  th e  c o m b u s ti o n  p r o c e s s  take s  p l ac e  a n d  wh e r e i n  h e a t

tr a n s fe r  o c c u r s  p r e d o m i n an tl y b y r ad i a ti o n .

3 . 3 . 6 9  G rate .    T h e  s u r fa c e  o n  wh i c h  fu e l  i s  s u p p o r te d  an d
b u rn e d  an d  th r o u g h  wh i c h  ai r  i s  p as s e d  fo r  c o m b u s ti o n .

3 . 3 . 7 0  G ri n d ab i l i ty.    T h e  c h a r ac te r i s ti c  o f s o l i d  fu e l  th a t i n d i ‐
c a te s  i ts  r e l a ti ve  e as e  o f p u l ve r i z a ti o n ,  as  defned  b y AS T M
D 4 0 9 / D 4 0 9 M ,  Standard Test Method for Grindability of Coal by the

Hardgrove-Machine Method.

3 . 3 . 7 1  H ard wi re d .    T h e  m e th o d  o f i n te r c o n n e c ti n g  s i g n al s  o r
d e vi c e s  to  a l o gi c  s ys te m  o r  b e twe e n  l o g i c  s ys te m s  u s i n g  a d e d i ‐

c a te d  i n te r c o n n e c ti o n  fo r  e ac h  i n d i vi d u a l  s i g n al .  Wh e n  th e
te r m  hardwired i s  ap p l i e d  to  th e  l o g i c  s ys te m  i ts e l f,  i t r e fe r s  to

th e  m e th o d  o f u s i n g i n d i vi d u al  d e vi c e s  an d  i n te r c o n n e c ti n g
wi r i n g to  p r o gr a m  a n d  p e r fo r m  th e  l o g i c  fu n c ti o n s  wi th o u t th e
u s e  o f s o ftwar e -b a s e d  l o gi c  s o l ve r s .

3 . 3 . 7 2  H e ad e r.    A p i p e  o r  d u c t th r o u gh  wh i c h  l i q u i d  o r  ga s  i s
c o n ve ye d  an d  s u p p l i e d  to  o r  r e c e i ve d  fr o m  m u l ti p l e  b r an c h e s .

3 . 3 . 7 3  H e at Re c o ve r y S te am  G e n e rato r ( H RS G ) .    A h e at
e x c h an g e r  th a t u s e s  a  s e r i e s  o f h e at tr a n s fe r  s e c ti o n s  ( e . g . ,

s u p e rh e a te r,  e va p o r ato r,  a n d  e c o n o m i z e r )  p o s i ti o n e d  i n  th e
e x h a u s t g as  fow o f a c o m b u s ti o n  tu r b i n e  to  r e c o ve r  h e at an d
s u p p l y a r a te d  s te am  fow a t a  r e q u i r e d  te m p e r atu r e  a n d  p r e s ‐

s u re .

3 . 3 . 7 3 . 1  HRSG Enclosure.    Al l  d u c two r k fr o m  th e  c o m b u s ‐
ti o n  tu r b i n e  e x h a u s t th r o u gh  th e  s te a m  ge n e r a to r  to  th e
s tac k,  i n c l u d i n g  an y b yp a s s  d u c t c o n n e c ti o n .

3 . 3 . 7 3 . 2  HRSG Purge.    S e e  3 . 3 . 1 0 6 . 1 ,  C o m b u s ti o n  Tu r b i n e
P u r g e ;  3 . 3 . 1 0 6 . 3 ,  D u c t B u r n e r  ( H RS G)  P u r ge ;  a n d  3 . 3 . 1 0 9 ,
P u r g e  Rate .

3 . 3 . 7 3 . 3  HRSG System.    T h e  u n i t as s e m b l y fr o m  th e  c o m b u s ‐
ti o n  tu r b i n e  i n l e t to  th e  fue  ga s  o u tl e t to  th e  atm o s p h e r e .

3 . 3 . 7 4  I gn i te r.    A p e r m an e n tl y i n s ta l l e d  d e vi c e  th a t p r o vi d e s
p r o ve n  i g n i ti o n  e n e r g y to  l i g h t o ff th e  m ai n  b u r n e r.

3 . 3 . 7 4 . 1 *  Class 1  Igniter.    An  i gn i te r  th at i s  a p p l i e d  to  i gn i te
th e  fu e l  i n p u t th r o u gh  th e  b u r n e r  a n d  to  s u p p o r t i gn i ti o n
u n d e r  a n y b u r n e r  l i g h t-o ff o r  o p e r a ti n g c o n d i ti o n s .  I ts  l o c a‐
ti o n  a n d  c ap a c i ty a r e  s u c h  th at i t wi l l  p r o vi d e  suffcient i g n i ‐
ti o n  e n e r g y a t i ts  as s o c i ate d  b u r n e r  to  r a i s e  an y c r e d i b l e
c o m b i n a ti o n  o f b u r n e r  i n p u ts  o f b o th  fu e l  an d  ai r  a b o ve  th e
m i n i m u m  i g n i ti o n  te m p e r atu r e .

3 . 3 . 7 4 . 2 *  Class 2 Igniter.    An  i gn i te r  th a t i s  ap p l i e d  to  i g n i te
th e  fu e l  i n p u t th r o u gh  th e  b u r n e r  u n d e r  p r e s c r i b e d  l i g h t- o ff
c o n d i ti o n s .  I t i s  a l s o  u s e d  to  s ta b i l i z e  th e  m a i n  b u r n e r  fame.

3 . 3 . 7 4 . 3 *  Class 3 Igniter.    A s m al l  i g n i te r  a p p l i e d  p ar ti c u l ar l y
to  fu e l  ga s  an d  fu e l  o i l  b u r n e r s  to  i gn i te  th e  fu e l  i n p u t to  th e

b u r n e r  u n d e r  p r e s c r i b e d  l i g h t-o ff c o n d i ti o n s .

3 . 3 . 7 4 . 4  Class 3 Special Igniter.    A s p e c i al  C l a s s  3  h i g h  e n e r g y
e l e c tr i c a l  i gn i te r  c ap ab l e  o f d i r e c tl y i gn i ti n g th e  m ai n

b u r n e r  fu e l .

3 . 3 . 7 5  I n e r t G as .    An y ga s  th at i s  nonfammable,  c h e m i c al l y
i n ac ti ve ,  n o n c o n tam i n a ti n g fo r  th e  u s e  i n te n d e d ,  an d  o x yg e n
defcient to  th e  e x te n t r e q u i r e d .

3 . 3 . 7 6  I n i ti al  O p e rati o n .    T h e  frst c o o r d i n a te d  o p e r a ti o n  o f
th e  u n i t.

3 . 3 . 7 7 *  I n te rl o c k .    A fu n c ti o n  th a t p r e ve n ts ,  l i m i ts ,  s to p s ,  o r
i n i ti a te s  th e  o p e r ati o n  o f e q u i p m e n t o r  a s u b s e q u e n t fu n c ti o n .

3 . 3 . 7 7 . 1  Permissive.    An  i n te r l o c k th a t fu n c ti o n s  o n l y to
al l o w i n i ti ati o n  o f th e  o p e r ati o n  o f e q u i p m e n t o r  a s u b s e ‐

q u e n t fu n c ti o n .

3 . 3 . 7 7 . 2  Trip.    An  i n te r l o c k th at s h u ts  d o wn  e q u i p m e n t
wh e n  a predefned  s e t o f c o n d i ti o n s  e x i s ts .

3 . 3 . 7 8  J P 4 .    S e e  3 . 3 . 6 5 . 5 .

3 . 3 . 7 9  Ke ro s e n e .    S e e  3 . 3 . 6 5 . 6 .

3 . 3 . 8 0  L an c e .    A d e vi c e  wi th o u t i ts  o wn  ai r  s u p p l y th at
p r o vi d e s  fu e l  i n p u t d i r e c tl y i n to  a fuidized  b e d .

3 . 3 . 8 1  L i gh t- O ff T i m e  L i m i t T i m e r.    A d e vi c e  th at i s  u s e d  o n
s u p e r vi s e d  m an u a l  b u r n e r  m a n ag e m e n t s ys te m s  an d  th at l i m i ts

th e  al l o wa b l e  ti m e  b e twe e n  c o m p l e ti o n  o f p u r g e  an d  l i g h t- o ff.

3 . 3 . 8 2  L o c k  H o p p e r.    A fe e d i n g  d e vi c e  th a t i n c o r p o r a te s  a
d o u b l e  p r e s s u r e  s e al ,  th u s  e n a b l i n g  s o l i d s  to  b e  fe d  i n to  a
s ys te m  wi th  a  h i g h e r  p r e s s u r e  th an  th e  p r e s s u r e  e x i s ti n g  i n  th e

s o l i d ' s  s to r ag e  ar e a .  Al s o ,  a l e td o wn  d e vi c e  th a t i n c o r p o r a te s  a
d o u b l e  p r e s s u r e  s e al ,  th u s  e n ab l i n g  s o l i d s  to  b e  wi th d r awn
fr o m  a s ys te m  wi th  a h i g h e r  p r e s s u r e  th an  th at e x i s ti n g  d o wn ‐

s tr e am  o f th e  l o c k h o p p e r.

3 . 3 . 8 3  L o gi c  S ys te m .    A s ys te m  th at p r o vi d e s  o u tp u ts  i n  a
p ar ti c u l ar  s e q u e n c e  i n  r e s p o n s e  to  e x te r n a l  i n p u ts  a n d  i n te r n al

d e c i s i o n -m a ki n g e l e m e n ts .

3 . 3 . 8 4  L P - G as .    S e e  3 . 3 . 6 5 . 3 . 1 .

3 . 3 . 8 5 *  M as te r Fue l  Tri p .    An  e ve n t r e s u l ti n g  i n  th e  r ap i d
s h u to ff o f a l l  fu e l ,  i n c l u d i n g  i gn i te r s ;  fo r  H RS Gs ,  a n  e ve n t
r e s u l ti n g  i n  th e  r ap i d  s h u to ff o f al l  fu e l  to  th e  d u c t b u r n e r s ,

i n c l u d i n g  i g n i te r s .

3 . 3 . 8 6  M as te r Fu e l  Tri p  Re l ay.    An  e l e c tr o m e c h a n i c al  r e l a y( s )
u ti l i z e d  to  tr i p  a l l  r e q u i r e d  e q u i p m e n t s i m u l ta n e o u s l y wh e n  a

m a s te r  fu e l  tr i p  i s  i n i ti a te d .

3 . 3 . 8 7  M o n i to r.    To  s e n s e  a n d  i n d i c a te  a  c o n d i ti o n  wi th o u t
i n i ti a ti n g a u to m a ti c  c o r r e c ti ve  ac ti o n .

3 . 3 . 8 8  N atu ral  G as .    S e e  3 . 3 . 6 5 . 3 . 2 .

N 3 . 3 . 8 9  N o n c o m b u s ti b l e  M ate ri al .    S e e  S e c ti o n  4 . 1 7 .

3 . 3 . 9 0  O i l .    S e e  3 . 3 . 6 5 . 4 ,  F u e l  O i l  ( O i l  F u e l ) .

3 . 3 . 9 1  O p e n  Fl o w P ath .    A c o n ti n u o u s  p a th  fo r  m o ve m e n t o f
an  ai r s tr e am  fr o m  th e  fo r c e d  d r a ft fa n  i n l e t to  th e  s tac k;  i n  a
H RS G o r  o th e r  c o m b u s ti o n  tu r b i n e  e x h au s t s ys te m ,  a  c o n ti n u ‐

o u s  p ath  fo r  m o ve m e n t o f an  a i r s tr e am  th r o u gh  th e  H RS G
s ys te m  o r  o th e r  c o m b u s ti o n  tu r b i n e  e x h a u s t s ys te m s .
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D E F I N I T I O N S 8 5 - 2 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

3 . 3 . 9 2  O p e n  Re gi s te r L i gh t- O ff P ro c e d u re .    A p r o c e d u r e  fo r
p u r g i n g  an d  l i g h ti n g o ff a b o i l e r  u n d e r  specifed,  c o n tr o l l e d
c o n d i ti o n s .

3 . 3 . 9 3  O p e rati n g Ran ge .    T h e  r an g e  b e twe e n  th e  m a x i m u m
fu e l  i n p u t an d  m i n i m u m  fu e l  i n p u t wi th i n  wh i c h  th e  b u r n e r
fame  c an  b e  m a i n tai n e d  i n  a c o n ti n u o u s  an d  s tab l e  m a n n e r.

3 . 3 . 9 4  Overfre  Ai r P o r t.    An  o p e n i n g  i n  a  fu r n ac e  wal l  to
e n a b l e  th e  i n tr o d u c ti o n  o f a n  overfre  ai r s tr e am .

3 . 3 . 9 5  P ar ti al  L o s s  o f Fl am e .    L o s s  o f fame  at an y o f th e  s e p a‐
ra te  fame  e n ve l o p e s  o r  b u r n e r s  wh i l e  fame  i s  m ai n tai n e d  a t
an y o f th e  o th e r  fame  e n ve l o p e s  o r  b u r n e r s .

3 . 3 . 9 6  P e r m i s s i ve .    S e e  3 . 3 . 7 7 . 1 .

3 . 3 . 9 7  P o s i ti ve  M e an s .    T h e  p h ys i c a l  m e th o d s  o f s a ti s fyi n g  a
r e q u i r e m e n t.

3 . 3 . 9 8  P o s tp u rge .    A p u r g e  p e r fo r m e d  a fte r  th e  b u r n e r ( s )  i s
s h u t d o wn .

3 . 3 . 9 9  P re s s u re / Ai r L o c k .    A d e vi c e  fo r  tr a n s fe r r i n g  p u l ve r ‐
i z e d  fu e l  b e twe e n  z o n e s  o f d i ffe r e n t p r e s s u r e  wi th o u t p e r m i t‐
ti n g ap p r e c i a b l e  fow o f a i r  o r  ga s  i n  e i th e r  d i r e c ti o n .

3 . 3 . 1 0 0  P ri m ar y Ai r Fan  ( P u l ve ri z e r Ai r Fan ) .    S e e  3 . 3 . 5 4 . 6 ,
P r i m a r y Ai r  F an .

N 3 . 3 . 1 0 1 *  P ro c e s s  H az ard  An al ys i s  ( P H A) .    A s ys te m ati c  r e vi e w
o f h az ar d s  c o n d u c te d  b y a  te a m  o f e x p e r ts .

3 . 3 . 1 0 2  P ro ve .    To  e s ta b l i s h  b y m e as u r e m e n t o r  te s t th e  e x i s ‐
te n c e  o f a specifed  c o n d i ti o n  s u c h  as  fame,  l e ve l ,  fow,  p r e s ‐
s u r e ,  o r  p o s i ti o n .

3 . 3 . 1 0 3  P u l ve ri z e d  Fu e l .    S e e  3 . 3 . 6 5 . 9 .

3 . 3 . 1 0 4  P u l ve ri z e d  Fu e l  P u m p .    A d e vi c e  o r  s ys te m  fo r  tr a n s ‐
p o r ti n g fu e l  m e c h an i c al l y o r  p n e u m ati c al l y b y u ti l i z i n g  m i n i ‐
m u m  airfow.

3 . 3 . 1 0 5  P u l ve ri z e r.    A m ac h i n e  fo r  r e d u c i n g  th e  p ar ti c l e  s i z e
o f a s o l i d  fu e l  s o  th at i t b u r n s  i n  s u s p e n s i o n .

Δ 3 . 3 . 1 0 6  P u rge .    A fow o f a i r  o r  an  i n e r t m e d i u m  a t a  r ate  th a t
wi l l  e ffe c ti ve l y r e m o ve  g as e o u s  o r  s u s p e n d e d  c o m b u s ti b l e s  an d
r e p l a c e  th e m  wi th  th e  p u r gi n g m e d i u m .

Δ 3 . 3 . 1 0 6 . 1  Combustion Turbine Purge.    A fow o f ai r  a t p u r g e
r ate  th r o u gh  th e  c o m b u s ti o n  tu r b i n e  a n d  th e  ap p r o p r i ate

p o r ti o n  o f th e  H RS G e n c l o s u r e  o r  o th e r  c o m b u s ti o n
tu r b i n e  e x h a u s t s ys te m s  fo r  a n u m b e r  o f vo l u m e  c h an g e s
suffcient to  e ffe c ti ve l y r e m o ve  g as e o u s  o r  s u s p e n d e d

c o m b u s ti b l e s  an d  r e p l ac e  th e m  wi th  th e  ai r.

3 . 3 . 1 0 6 . 2  Combustion Turbine Purge Credit.    A c o n d i ti o n
e s tab l i s h e d  b y m ai n tai n i n g  a s e t o f p ar a m e te r s  fo l l o wi n g  a

c o m b u s ti o n  tu r b i n e  n o r m al  s h u td o wn .

Δ 3 . 3 . 1 0 6 . 3  Duct Burner (HRSG)  Purge.    A fow o f c o m b u s ti o n
tu r b i n e  e x h a u s t g as  o r  a i r  at p u r ge  r ate  th r o u gh  th e  H RS G

e n c l o s u r e  fo r  a n u m b e r  o f vo l u m e  c h an g e s  suffcient to
e ffe c ti ve l y r e m o ve  ga s e o u s  o r  s u s p e n d e d  c o m b u s ti b l e s  an d
r e p l a c e  th e m  wi th  th e  p u r gi n g m e d i u m .

3 . 3 . 1 0 7  P u rge  I n to  S e r vi c e .    To  d i s p l a c e  a i r  i n  a fu e l  ga s
p i p i n g  s ys te m  wi th  i n e r t ga s  an d  th e n  d i s p l ac e  th e  i n e r t ga s
wi th  fu e l  ga s .

3 . 3 . 1 0 8  P u rge  O u t o f S e r vi c e .    To  d i s p l ac e  th e  fu e l  g as  i n  a
fu e l  g as  p i p i n g  s ys te m  b y i n e r t ga s  an d  th e n  d i s p l a c e  th e  i n e r t
ga s  wi th  a i r.

3 . 3 . 1 0 9  P u rge  Rate .    A c o n s ta n t fow o f p u r g i n g  m e d i u m  at
ve l o c i ty suffcient to  a c h i e ve  a  p u r g e .

3 . 3 . 1 1 0  Raw Fu e l  Fe e d e r.    A d e vi c e  fo r  s u p p l yi n g a  c o n tr o l l e d
am o u n t o f r aw fu e l .

3 . 3 . 1 1 1  Re b u r n .    T h e  p r o c e s s  o f ad m i tti n g fu e l  d o wn s tr e a m  o f
th e  m ai n  b u r n e r s  to  c r e a te  a fu e l -r i c h  z o n e  wh e r e  c h e m i c al

r e a c ti o n s  r e d u c e  N O x  to  m o l e c u l ar  n i tr o ge n .

3 . 3 . 1 1 2  Re b u r n  I n j e c to r.    A d e vi c e  th a t i n tr o d u c e s  fu e l  wi th ‐
o u t c o m b u s ti o n  ai r  i n to  a  fu r n a c e  fo r  th e  p u r p o s e  o f r e d u c i n g

N O x  e m i s s i o n s  fr o m  th e  fu r n ac e .

3 . 3 . 1 1 3  Re c yc l e .    A s i n g l e  b u r n e r  b o i l e r  s tar t-u p  th at i s  i n i ti ‐
a te d  b y s te a m  p r e s s u r e  o r  wate r  te m p e r atu r e  fo l l o wi n g  a
n o r m al  s h u td o wn .

3 . 3 . 1 1 4  Re fu s e - D e ri ve d  Fue l  ( RD F) .    S e e  3 . 3 . 6 5 . 1 0 .

3 . 3 . 1 1 5  Re m o te  O p e rati o n .    C o n tr o l  fr o m  a  l o c ati o n  r e m o ve d
fr o m  th e  c o m b u s ti o n  ar e a .

3 . 3 . 1 1 6  Re p ai r.    A p r o c e s s  th at r e tu r n s  th e  c o m b u s ti o n  s ys te m
o r  s u b s ys te m  to  i ts  o r i g i n a l  d e s i gn  specifcations  o r  c r i te r i a.

3 . 3 . 1 1 7  Re s tar t.    A m an u al l y i n i ti ate d  s tar t-u p .

3 . 3 . 1 1 8  S c ave n gi n g.    T h e  p r o c e d u r e  b y wh i c h  l i q u i d  fu e l  l e ft
i n  a b u r n e r  o r  i gn i te r  a fte r  a s h u td o wn  i s  c l e ar e d  b y a d m i tti n g

s te am  o r  a i r  th r o u g h  th e  b u r n e r  p a s s a ge s ,  typ i c al l y th r o u g h  a
d e d i c a te d  s c a ve n g i n g  m e d i u m  val ve .

3 . 3 . 1 1 9  S e l e c ti ve  C atal yti c  Re d uc ti o n  ( S C R) .    A m e th o d  o f
r e d u c i n g  N O x  i n  fue  g as .

3 . 3 . 1 2 0  Semifuidized.    I n  a fuidized  b e d  b o i l e r,  th e  s tate  i n
wh i c h  a u n i fo r m  fow o f a i r  th a t i s  l e s s  th an  th a t n e c e s s ar y to
fuidize  th e  b e d  i s  ad m i tte d  a n d  i s  fo u n d  to  b e  suffcient to

ad e q u ate l y r e m o ve  g as e o u s  c o m b u s ti b l e s .

3 . 3 . 1 2 1  S e r vi c e  C o n n e c ti o n .    A p o i n t at wh i c h  fu e l ,  an  ato m i z ‐
i n g  m e d i u m ,  o r  p o we r  i s  c o n n e c te d  to  th e  fring  e q u i p m e n t o r

c o n tr o l l e d  d e vi c e s .

3 . 3 . 1 2 2  S e t P o i n t.    A p r e d e te r m i n e d  val u e  to  wh i c h  a  d e vi c e  o r
s ys te m  i s  ad j u s te d  a n d  at wh i c h  i t p e r fo r m s  i ts  i n te n d e d  fu n c ‐
ti o n .

3 . 3 . 1 2 3  S o o t B l o we r.    A m e c h an i c a l  d e vi c e  fo r  i n tr o d u c i n g
s te am ,  ai r,  o r  wate r  to  c l e an  h e at-a b s o r b i n g  s u r fac e s .

3 . 3 . 1 2 4  S o rb e n t.    I n  a  fuidized  b e d  b o i l e r,  a  c o n s ti tu e n t th a t
r e a c ts  wi th  an d  c ap tu r e s  a  p o l l u ta n t o r,  m o r e  g e n e r al l y,  a

c o n s ti tu e n t th at r e ac ts  wi th  a n d  c ap tu r e s  an o th e r  c o n s ti tu e n t.

3 . 3 . 1 2 5  S tab l e  B e d .    I n  a fuidized  b e d  b o i l e r,  a  b e d  o f gr a n u ‐
l ar  m a te r i al  th at m ai n ta i n s  s u s tai n e d  c o m b u s ti o n  at a d e s i r e d

te m p e r a tu r e .

3 . 3 . 1 2 6  S tab l e  Fl am e .    A fame  e n ve l o p e  th a t r e tai n s  i ts
c o n ti n u i ty th r o u g h o u t th e  m a x i m u m  r ate  o f c h a n ge  wi th i n  th e
o p e r ati n g  r a n ge  o f th e  b o i l e r,  b u r n e r,  o r  H RS G.

3 . 3 . 1 2 7  S u p e r vi s e .    To  s e n s e  an d  i n d i c ate  a  c o n d i ti o n  r e q u i r ‐
i n g a tte n ti o n  an d  to  a u to m a ti c a l l y i n i ti ate  c o r r e c ti ve  a c ti o n .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 2 2

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 1 2 8  S wi tc h .    An y s e t o f c o n tac ts  th a t i n te r r u p ts  o r  c o n tr o l s
c u r r e n t fow th r o u g h  an  e l e c tr i c al  c i r c u i t.

3 . 3 . 1 2 9 *  Te s t B l o c k C ap ab i l i ty.    T h e  p o i n t o n  th e  fan  h e ad
ve r s u s  fow c h a r ac te r i s ti c  c u r ve  a t wh i c h  th e  fa n  i s  s e l e c te d .

3 . 3 . 1 3 0  Tran s m i tte r.    An y d e vi c e  th at c o n ve r ts  p r o c e s s  m e as ‐
u r e m e n ts  fr o m  a s e n s o r  i n to  a  va r i a b l e  s i g n al  to  b e  r e c e i ve d  b y
a d i s p l a y,  c o n tr o l ,  o r  i n te r l o c k.

3 . 3 . 1 3 1  Tri al  fo r I gn i ti o n .    T h e  i n te r va l  o f ti m e  d u r i n g  l i g h t- o ff
i n  wh i c h  a s afe ty c o n tr o l  c i r c u i t p e r m i ts  th e  fu e l  s a fe ty s h u to ff
val ve ( s )  to  b e  o p e n e d  b e fo r e  th e  fame  d e te c ti o n  s ys te m  i s
r e q u i r e d  to  s u p e r vi s e  th e  fame.

3 . 3 . 1 3 2  Tri p .    S e e  3 . 3 . 7 7 . 2 .

3 . 3 . 1 3 3  Tu ye re s .    F o r m s  o f gr a te s ,  l o c a te d  ad j a c e n t to  a r e to r t,
fe e d e r s ,  o r  gr a te  s e al s  th r o u g h  wh i c h  ai r  i s  i n tr o d u c e d .

3 . 3 . 1 3 4  U n atte n d e d  O p e rati o n .    A m e a n s  o f o p e r ati o n  wh e r e
th e  o p e r ato r  i s  n o t i n  vi e w o f o p e r ati n g  i n s tr u m e n tati o n  ( l o c al
o r  r e m o te )  n o r  i n  a  p o s i ti o n  to  o p e r ate  c o n tr o l  s ys te m s .

3 . 3 . 1 3 5  U n i t.    T h e  c o m b i n e d  s p ac e s  o f th e  fu r n a c e  an d  th e
as s o c i ate d  b o i l e r  p a s s e s ,  d u c ts ,  a n d  fan s  th a t c o n ve y th e  g as e s  o f
c o m b u s ti o n  to  th e  s tac k;  fo r  H RS Gs ,  th e  c o m b i n e d  s p a c e s  o f
th e  c o m b u s ti o n  tu r b i n e ,  th e  H RS G,  a n d  th e  as s o c i ate d  d u c ts
th a t c o n ve y th e  a i r  a n d  c o m b u s ti o n  g as e s  fr o m  th e  a i r  i n take  to
th e  s ta c k;  fo r  o th e r  c o m b u s ti o n  tu r b i n e  e x h a u s t s ys te m s ,  th e
c o m b i n e d  s p ac e s  o f th e  c o m b u s ti o n  tu r b i n e ,  an d  th e  as s o c i ate d
d u c ts  th at c o n ve y th e  ai r  a n d  c o m b u s ti o n  ga s e s  fr o m  th e  ai r
i n take  to  th e  s ta c k.

3 . 3 . 1 3 6  Val ve .

3 . 3 . 1 3 6 . 1  Barrier Valve.    A val ve ,  n o t n e c e s s a r i l y d u s tti gh t,
u s e d  to  i n h i b i t h o t g as e s  fr o m  tr ave l i n g  b ac k i n to  an y s ys te m

c o m p o n e n t o p e n  fo r  i n s p e c ti o n  o r  m ai n te n a n c e .

3 . 3 . 1 3 6 . 2  Burner Shutoff Valve.    I n  a  p u l ve r i z e d  fu e l  s ys te m ,
a val ve  th at i s  i n s tal l e d  i n  th e  fu e l  l i n e  b e twe e n  th e  p u l ve r ‐

i z e r  a n d  th e  b u r n e r.

3 . 3 . 1 3 6 . 3  Charging Valve.    I n  a  g as e o u s  o r  l i q u i d  fu e l  s ys te m ,
a  s m a l l  va l ve  b yp a s s i n g th e  m ai n  s a fe ty s h u to ff val ve  u s e d  fo r

p u r g i n g  a n d  c h a r gi n g th e  fu e l  h e ad e r s  an d  p i p i n g an d  fo r
te s ti n g  fo r  l e aks .

3 . 3 . 1 3 6 . 4  Check Valve.    A val ve  th a t a l l o ws  fow i n  o n e  d i r e c ‐
ti o n  o n l y.  [ 1 3 D ,  2 0 2 2 ]

3 . 3 . 1 3 6 . 5  Dusttight Valve.    I n  a p u l ve r i z e d  fu e l  s ys te m ,  a
ti g h t-s e ati n g  va l ve  i n s ta l l e d  i n  th e  fu e l  s u p p l y p i p e  to  th e

b u r n e r  to  al l o w o r  s to p  fow.

3 . 3 . 1 3 6 . 6  Equipment Isolation Valve.    A m a n u al  val ve  th at
s e p ar ate s  th e  b o i l e r,  H RS G ,  o r  i g n i te r  fu e l  tr ai n  fr o m  th e

fu e l  s u p p l y p i p i n g  s ys te m .

3 . 3 . 1 3 6 . 7  Flow Control Valve.    A val ve  c a p ab l e  o f r e g u l ati n g
q u an ti ty o f th r o u g h p u t to  a c o n tr o l l e d  r a n ge .

3 . 3 . 1 3 6 . 8 *  Safety Shutoff Valve (Safety Trip Valve) .    An  a u to ‐
m a ti c  fa s t-c l o s i n g va l ve  th a t s h u ts  o ff th e  ga s e o u s  o r  l i q u i d

fu e l  s u p p l y i n  r e s p o n s e  to  a  s h u td o wn  o r  tr i p  s i gn a l .

3 . 3 . 1 3 6 . 9  Supervisory Shutoff Valve.    I n  a ga s e o u s  o r  l i q u i d
fu e l  s ys te m ,  a m a n u a l l y o p e r a te d  s h u to ff val ve  wi th  a m e a n s

to  p r o vi d e  a “ val ve  c l o s e d ”  p o s i ti o n  s i g n al .

N 3 . 3 . 1 3 6 . 1 0  Valve Leakage Test.    A m e a n s  to  d e te r m i n e  th e
ti gh tn e s s  o f a  va l ve  s e a t s e al .

3 . 3 . 1 3 6 . 1 1  Vent Valve.    A val ve  u s e d  to  al l o w ve n ti n g  o f ai r  o r
ga s  fr o m  th e  s ys te m  to  th e  atm o s p h e r e .

3 . 3 . 1 3 7 *  Val ve - P ro vi n g S ys te m .    I n  a g as e o u s  o r  l i q u i d  fu e l
s ys te m ,  an  au to m ati c  s ys te m  th at p r o ve s  th e  val ve  s e at i n te g r i ty

o f s a fe ty s h u to ff va l ve s  i n  s e r i e s  b y d e te c ti n g a l e a k wh i c h  i n d i ‐
c a te s  a  fa i l u r e  o f th e  val ve  s e at s e al  an d  p r e ve n ts  th e  m ai n

b u r n e r  o r  i g n i te r  l i gh t-o ff i f th e  te s t i s  n o t satisfed.

3 . 3 . 1 3 8  Vo l ati l e  M atte r.    T h e  p o r ti o n  o f m a s s ,  e x c e p t wate r
vap o r,  th a t i s  d r i ve n  o ff i n  a ga s e o u s  fo r m  wh e n  s o l i d  fu e l s  ar e

h e ate d .

C h ap te r 4    Fun d am e n tal s

4 . 1 *  M an u fac tu re ,  D e s i gn ,  an d  E n gi n e e ri n g.

Δ 4 . 1 . 1 *  U n atte n d e d  an d  O ff- S i te  O p e rati o n .    U n atte n d e d  o p e r ‐
a ti o n  s h a l l  c o m p l y wi th  b o th  o f th e  fo l l o wi n g :

( 1 ) B e  a p p r o ve d
( 2 ) H ave  a p r o c e s s  h a z a r d  an a l ys i s  ( P H A)

4 . 1 . 2    T h e  b u r n e r  o r  fu e l  fe e d  p i p i n g  an d  e q u i p m e n t s h al l  b e
d e s i g n e d ,  c o n s tr u c te d ,  a n d  l o c a te d  to  p r e ve n t th e  fo r m ati o n  o f
h a z a r d o u s  c o n c e n tr ati o n s  o f c o m b u s ti b l e s  u n d e r  n o r m a l  o p e r ‐

ati n g  c o n d i ti o n s .

4 . 1 . 3 *    T h e  i n s tal l a ti o n  o f b o i l e r s  o r  H RS Gs ,  i n c l u d i n g  th e
b u r n e r s  o r  fu e l  fe e d  p i p i n g  an d  e q u i p m e n t,  i n  a c c o r d a n c e  wi th

th e  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  n o t i n  an d  o f i ts e l f d e te r ‐
m i n e  th e  e l e c tr i c al  classifcation.

4 . 1 . 4    B u r n e r s  a n d  as s o c i ate d  e q u i p m e n t s h a l l  b e  ac c e s s i b l e  fo r
m a i n te n an c e .

•
4 . 2  I n s tal l ati o n  an d  C o m m i s s i o n i n g.

4 . 2 . 1    T h e  b o i l e r,  h e a t r e c o ve r y s te a m  ge n e r a to r  ( H RS G ) ,
c o m b u s ti o n  tu r b i n e  e x h au s t s ys te m ,  o r  p u l ve r i z e d  fu e l  s ys te m

s h a l l  n o t b e  r e l e as e d  fo r  o p e r ati o n  b e fo r e  th e  i n s ta l l a ti o n  an d
c h e c ko u t o f th e  r e q u i r e d  s a fe g u a r d s  an d  i n s tr u m e n ta ti o n

s ys te m  h ave  b e e n  s u c c e s s fu l l y c o m p l e te d .

N 4 . 2 . 2 *    T h e  e q u i p m e n t d e s i gn e r,  c o n s tr u c ti o n  m an a ge r,  an d
o wn e r  s h al l  p r e p ar e  a wr i tte n  c o m m i s s i o n i n g  p l a n  th a t al l  th e

p ar ti c i p ati n g  p a r ti e s  a p p r o ve .

4 . 2 . 3    T h e  p a r ty r e s p o n s i b l e  fo r  th e  e r e c ti o n  an d  i n s tal l ati o n  o f
th e  e q u i p m e n t s h al l  e n s u r e  th a t al l  p e r ti n e n t a p p ar atu s  i s
i n s ta l l e d  an d  c o n n e c te d  i n  ac c o r d an c e  wi th  th e  s ys te m  d e s i g n .

4 . 2 . 4    T h e  o wn e r  o r  o wn e r ' s  r e p r e s e n tati ve ,  th e  e n gi n e e r i n g
c o n s u l ta n t,  th e  e q u i p m e n t m a n u fac tu r e r,  an d  th e  o p e r ati n g

c o m p a n y s h a l l  p r o h i b i t o p e r ati o n  u n ti l  th e  s a fe g u a r d s  h a ve
b e e n  te s te d  fo r  c o r r e c t o p e r ati o n  as  a s ys te m .

Δ 4 . 2 . 4 . 1    I f te m p o r ar y i n te r l o c ks  an d  i n s tr u m e n tati o n  ar e  n e c e s ‐
s a r y to  m e e t th e  r e q u i r e m e n ts  o f 4 . 2 . 4 ,  an y s u c h  te m p o r ar y
s ys te m  s h al l  b e  r e vi e we d  b y th e  p u r c h as e r,  th e  e n gi n e e r i n g

c o n s u l ta n t,  th e  e q u i p m e n t m a n u fac tu r e r,  an d  th e  o p e r a ti n g
c o m p a n y.

N 4 . 2 . 4 . 2    Wh e r e  te m p o r a r y i n te r l o c ks  an d  i n s tr u m e n tati o n  ar e
n e c e s s ar y,  an  ag r e e m e n t s h al l  b e  r e ac h e d  o n  th e  s ys te m ' s  ab i l i ty
to  p r o te c t e q u i p m e n t an d  p e r s o n n e l  b e fo r e  s ta r t-u p .
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4 . 2 . 4 . 3    Al l  te m p o r ar y modifcations  s h a l l  b e  d o c u m e n te d ,  an d
p e r m an e n t r e s o l u ti o n s  s h al l  b e  ac c o m p l i s h e d  p r i o r  to  c o m m e r ‐
c i al  o p e r ati o n .

4 . 2 . 5    T h e  i n te r l o c ks  an d  as s o c i ate d  d e vi c e s  s h al l  b e  te s te d
j o i n tl y b y th e  o r g an i z a ti o n  r e s p o n s i b l e  fo r  th e  s ys te m  d e s i g n
an d  b y th o s e  wh o  o p e r a te  o r  m a i n tai n  s u c h  a  s ys te m .

4 . 2 . 6    Afte r  i n s tal l ati o n  b u t b e fo r e  i n i ti al  o p e r a ti o n ,  c o o r d i n a‐
te d  te s ts  o f al l  s ys te m s  s h al l  b e  ac c o m p l i s h e d .

4 . 2 . 7    D o c u m e n tati o n  o f th e  p l a n t e q u i p m e n t,  th e  s ys te m ,  an d
m a i n te n an c e  a c ti vi ti e s  s h a l l  b e  u p d a te d  to  refect c h an g e s  i n
th e  s ta tu s  o f e q u i p m e n t an d  o p e r ati n g  p r o c e d u r e s .

4 . 2 . 8 *    E a c h  ti m e  fu e l  g as  i s  i n tr o d u c e d  to  a  fu e l  g as  s u p p l y
p i p i n g  s ys te m  c o n ta i n i n g  ai r  o r  i n e r t ga s  u p s tr e am  o f th e  e q u i p ‐
m e n t i s o l ati o n  va l ve ,  th e  s o u r c e  o f fu e l  g as  i n  th e  p i p i n g s ys te m
u p s tr e am  o f th e  e q u i p m e n t i s o l ati o n  val ve  s h al l  b e  confrmed
to  b e  i n  c o m p l i an c e  wi th  th e  ap p l i c ab l e  e vac u a ti o n / p u r gi n g
an d  c h ar g i n g  r e q u i r e m e n ts  i n  N F PA 5 4  o r  N F PA 5 6 .

4 . 2 . 9 *    Wh e n  fu e l  g as  i s  i n tr o d u c e d  i n to  p i p i n g  d o wn s tr e a m  o f
th e  e q u i p m e n t i s o l ati o n  va l ve ,  th e  c o n te n ts  s h al l  b e  d i s p l ac e d
i n  ac c o r d an c e  wi th  o n e  o f th e  fo l l o wi n g:

( 1 ) D i s c h ar g e d  th r o u g h  a p e r m an e n tl y i n s tal l e d  ve n ti n g
s ys te m ;  o r

( 2 ) D i s c h ar g e d  i n to  th e  b o i l e r  o r  H RS G i n  a c c o r d a n c e  wi th
th e  n o r m a l  s ta r tu p  s e q u e n c e ;  o r

( 3 ) P u r g e d  i n to  s e r vi c e  i n  a c c o r d a n c e  wi th  C h ap te r  7  o f
N F PA 5 6

4 . 3  C o o rd i n ati o n  o f D e s i gn ,  C o n s tr u c ti o n ,  an d  O p e rati o n .

4 . 3 . 1 *    D u r i n g th e  p l an n i n g a n d  e n g i n e e r i n g  p h a s e s  o f p l an t
c o n s tr u c ti o n ,  th e  d e s i g n  s h al l  b e  c o o r d i n ate d  wi th  o p e r a ti n g
p e r s o n n e l .

4 . 3 . 2 *    T h e  i n te g r ati o n  o f th e  va r i o u s  c o m p o n e n ts ,  i n c l u d i n g
b o i l e r  o r  H RS G ,  b u r n e r,  fu e l  an d  ai r  s u p p l y e q u i p m e n t,
c o n tr o l s ,  i n te r l o c ks  a n d  as s o c i ate d  d e vi c e s ,  o p e r ato r  an d  m ai n ‐
te n an c e  fu n c ti o n s ,  an d  c o m m u n i c ati o n  an d  tr ai n i n g,  s h a l l  b e
th e  r e s p o n s i b i l i ty o f th e  o wn e r  an d  th e  o p e r ati n g  c o m p a n y.

4 . 3 . 3    T h e  o wn e r  s h al l  s p e c i fy th e  l o we s t au to i g n i ti o n  te m p e r a‐
tu r e  ( AI T )  fo r  al l  fu e l s  fred  i n  th e  b o i l e r  o r  c o m b u s ti o n
tu r b i n e  o ve r  th e  r an g e  o f th e  e x p e c te d  o p e r a ti n g c o n d i ti o n s
taki n g  i n to  c o n s i d e r ati o n  fu e l  c o m p o s i ti o n ,  te m p e r atu r e ,  p r e s ‐
s u r e ,  a n d  o x yg e n  c o n c e n tr a ti o n .

4 . 4 *  M ai n te n an c e ,  I n s p e c ti o n ,  Trai n i n g,  an d  S afe ty.
S e c ti o n  4 . 4  s h al l  ap p l y r e tr o a c ti ve l y to  al l  o p e r ati n g  b o i l e r s  an d
h e a t r e c o ve r y s te am  ge n e r a to r s .

4 . 4 . 1  M ai n te n an c e  an d  E q ui p m e n t I n s p e c ti o n .    S e e  a l s o
An n e x  H .

4 . 4 . 1 . 1 *    A p r o gr a m  s h al l  b e  p r o vi d e d  fo r  i n s p e c ti o n  an d  m ai n ‐
te n an c e  o f e q u i p m e n t at i n te r val s  c o n s i s te n t wi th  th e  typ e  o f
e q u i p m e n t u s e d ,  s e r vi c e  r e q u i r e m e n ts ,  a n d  m an u fac tu r e r s '
r e c o m m e n d a ti o n s .

4 . 4 . 1 . 2    As  a m i n i m u m ,  th e  m ai n te n a n c e  p r o gr a m  s h a l l
i n c l u d e  th e  fo l l o wi n g:

( 1 ) I n s p e c ti o n s  to  i d e n ti fy c o n d i ti o n s  th a t n e e d  c o r r e c ti ve
ac ti o n

( 2 ) P l a n n i n g  fo r  m aki n g  r e p ai r s  o r  modifcations  u s i n g q u a l i ‐
fed  p e r s o n n e l  a n d  to o l s  a n d  i n s tr u m e n ts  d e s i g n e d  fo r
th e  wo r k

( 3 ) E q u i p m e n t h i s to r y an d  r e c o r d  o f d ate s  o f s e r vi c e ,  c o n d i ‐
ti o n s  fo u n d ,  m ai n te n an c e  p e r fo r m e d ,  an d  c h a n ge s  m ad e

( 4 ) Wr i tte n  c o m p r e h e n s i ve  m ai n te n a n c e  p r o c e d u r e s  i n c o r p o ‐
r ati n g  th e  m a n u fac tu r e r ' s  i n s tr u c ti o n s  to  defne  th e  tas ks
an d  s ki l l s  r e q u i r e d

( 5 ) N o n d e s tr u c ti ve  e x am i n a ti o n  r e q u i r e m e n ts ;  ta s ks  n e e d i n g
s p e c i al  to o l s ;  s p e c i a l  e n vi r o n m e n tal  fa c to r s  s u c h  a s

te m p e r a tu r e  l i m i ta ti o n s ,  d u s ts ,  c o n tam i n ate d  o r  oxygen-
defcient atm o s p h e r e s ,  an d  l i m i te d  a c c e s s  o r  confned

s p ac e  r e s tr i c ti o n s
( 6 ) E q u i p m e n t c o n d i ti o n  a s s e s s m e n t b e fo r e  a n d  afte r  m ai n te ‐

n an c e
( 7 ) S u p p l y o f s p ar e  p a r ts  to  p e r fo r m  r e q u i r e d  m a i n te n an c e
( 8 ) H o u s e ke e p i n g e s s e n ti al  fo r  p r e ve n ti o n  o f fres  o r  e x p l o ‐

s i o n s  th at i n c l u d e s  th e  fo l l o wi n g:

( a) P r o vi s i o n s  fo r  c l e an i n g  o f h o r i z o n ta l  l e d g e s  o r  s u r fa‐
c e s  o f b u i l d i n g s  a n d  e q u i p m e n t to  p r e ve n t th e  ac c u ‐

m u l ati o n  o f d u s t d e p o s i ts  g r e ate r  th an  th e
m i n i m u m  r e q u i r e d  to  c r e ate  a n  e x p l o s i o n  h az ar d

( b ) Wate r  wa s h i n g o r  vac u u m  c l e a n i n g  m e th o d s  to
r e d u c e  th e  p o s s i b i l i ty o f c r e ati n g  d u s t c l o u d s

( c ) P r o h i b i ti o n  o f th e  u s e  o f c o m p r e s s e d  ai r  fo r  c l e an ‐
i n g

4 . 4 . 1 . 3 *    O p e r ati o n ,  s e t p o i n ts ,  a n d  a d j u s tm e n ts  s h a l l  b e  ve r i ‐
fed  b y te s ti n g at specifed  i n te r val s ,  a n d  th e  r e s u l ts  s h al l  b e

d o c u m e n te d .

4 . 4 . 1 . 4 *    D e fe c ts  s h al l  b e  r e p o r te d  an d  c o r r e c te d ,  an d  th e
c h a n ge s  o r  r e p ai r s  d o c u m e n te d .

4 . 4 . 1 . 5    S ys te m  confguration,  i n c l u d i n g  l o g i c ,  s e t p o i n ts ,  an d
s e n s i n g  h ar d war e ,  s h al l  n o t b e  c h an g e d  wi th o u t d e ta i l e d  e n g i ‐
n e e r i n g r e vi e w a n d  d o c u m e n tati o n .

4 . 4 . 1 . 6    S ys te m  o p e r ati o n  s h al l  b e  te s te d  an d  verifed  fo r
c o m p l i an c e  wi th  th e  d e s i gn  c r i te r i a wh e n e ve r  a  c o n tr o l l e r  i s

r e p l a c e d ,  r e p ai r e d ,  r e p r o gr a m m e d ,  o r  u p d ate d  b e fo r e  r e tu r n ‐
i n g i t to  s e r vi c e .

4 . 4 . 1 . 7    Wh e n  a u n i t th at fres  l i q u i d  fu e l  i s  o u t o f s e r vi c e  an d
a va i l ab l e  fo r  i n s p e c ti o n ,  p e r s o n n e l  s h al l  c h e c k fo r  a n y ac c u m u ‐
l ati o n  o f u n b u r n e d  fu e l  i n  th e  b o i l e r  o r  H RS G  e n c l o s u r e ,  e s p e ‐

c i al l y i n  th e  fn-tube  ar e a  o f a H RS G.

4 . 4 . 2  P u rgi n g Fu e l  G as  P i p i n g I n to  an d  O u t o f S e r vi c e .

4 . 4 . 2 . 1    P r i o r  to  th e  o p e n i n g  o f fu e l  ga s  p i p i n g  s ys te m s  fo r
m a i n te n an c e ,  th e  p i p i n g  s e c ti o n  s h al l  b e  i s o l a te d  fr o m  th e  fu e l

g as  s u p p l y,  an d  th e  fu e l  g as  p i p i n g s ys te m  d o wn s tr e a m  o f th e
e q u i p m e n t i s o l ati o n  va l ve  s h a l l  b e  p u r g e d  o u t o f s e r vi c e  i n

ac c o r d an c e  wi th  C h a p te r  8  o f N F PA 5 6 .

4 . 4 . 2 . 2    F o l l o wi n g  m a i n te n an c e ,  fu e l  g as  s h a l l  b e  i n tr o d u c e d
i n to  p i p i n g d o wn s tr e am  o f th e  e q u i p m e n t i s o l ati o n  val ve  i n

a c c o r d an c e  wi th  4 . 2 . 9 .

4 . 4 . 3  Trai n i n g.

4 . 4 . 3 . 1  O p e rato r Trai n i n g.

4 . 4 . 3 . 1 . 1 *    T h e  o wn e r  o r  th e  o wn e r ' s  r e p r e s e n tati ve  s h a l l  b e
r e s p o n s i b l e  fo r  e s tab l i s h i n g a  d o c u m e n te d  fo r m a l  tr ai n i n g
p r o gr a m  wi th  a s tr u c tu r e d  an d  defned  c u r r i c u l u m  th at i s

c o n s i s te n t wi th  th e  typ e  o f e q u i p m e n t an d  h az ar d s  i n vo l ve d  to
p r e p a r e  p e r s o n n e l  to  o p e r ate  e q u i p m e n t.

4 . 4 . 3 . 1 . 2    O p e r a ti n g p r o c e d u r e s  s h al l  b e  e s ta b l i s h e d  th at c o ve r
n o r m al  an d  e m e r g e n c y c o n d i ti o n s .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 2 4

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

4 . 4 . 3 . 1 . 2 . 1    S ta r t-u p ,  s h u td o wn ,  a n d  l o c ko u t p r o c e d u r e s  s h a l l
al l  b e  c o ve r e d  i n  d e tai l .

4 . 4 . 3 . 1 . 2 . 2    Wh e r e  d i ffe r e n t m o d e s  o f o p e r a ti o n  a r e  p o s s i b l e ,
p r o c e d u r e s  s h al l  b e  p r e p a r e d  fo r  e ac h  o p e r a ti n g m o d e .

4 . 4 . 3 . 1 . 2 . 3    P r o c e d u r e s  a l s o  s h a l l  b e  p r e p ar e d  fo r  s wi tc h i n g
fr o m  o n e  m o d e  to  a n o th e r.

4 . 4 . 3 . 1 . 3    T h e  o wn e r  o r  o wn e r ' s  r e p r e s e n ta ti ve  s h a l l  ve r i fy th a t
o p e r ato r s  ar e  tr ai n e d  a n d  c o m p e te n t to  o p e r a te  th e  e q u i p m e n t
u n d e r  al l  c o n d i ti o n s  p r i o r  to  th e i r  o p e r ati o n  o f s u c h  e q u i p ‐
m e n t.

4 . 4 . 3 . 1 . 4    T h e  o wn e r  o r  o wn e r ' s  r e p r e s e n tati ve  s h a l l  b e  r e s p o n ‐
s i b l e  fo r  r e tr ai n i n g  o p e r a to r s ,  i n c l u d i n g  r e vi e wi n g th e i r  c o m p e ‐
te n c e ,  at i n te r va l s  n o t to  e x c e e d  th r e e  ye ar s .

4 . 4 . 3 . 1 . 5    T h e  tr a i n i n g p r o g r am  a n d  o p e r a ti n g a n d  m ai n te ‐
n an c e  m an u al s  s h a l l  b e  ke p t c u r r e n t wi th  c h an g e s  i n  e q u i p ‐
m e n t an d  o p e r a ti n g p r o c e d u r e s  a n d  s h al l  b e  a va i l a b l e  fo r
re fe r e n c e  an d  u s e  a t al l  ti m e s .

4 . 4 . 3 . 1 . 6    O p e r a ti n g p r o c e d u r e s  s h al l  b e  d i r e c tl y ap p l i c ab l e  to
th e  e q u i p m e n t i n vo l ve d  an d  s h al l  b e  c o n s i s te n t wi th  s a fe ty
r e q u i r e m e n ts  a n d  th e  m an u fa c tu r e r ' s  r e c o m m e n d a ti o n s .

4 . 4 . 3 . 2  M ai n te n an c e  Trai n i n g.

Δ 4 . 4 . 3 . 2 . 1 *    T h e  o wn e r  o r  o wn e r ' s  r e p r e s e n ta ti ve  s h a l l  b e
r e s p o n s i b l e  fo r  e s tab l i s h i n g  a  d o c u m e n te d  fo r m a l  an d  o n g o i n g
p r o gr a m  wi th  a s tr u c tu r e d  an d  defned  c u r r i c u l u m  th at i s
c o n s i s te n t wi th  th e  e q u i p m e n t an d  h a z a r d s  i n vo l ve d  fo r  tr ai n ‐
i n g  m a i n te n an c e  p e r s o n n e l  to  p e r fo r m  al l  r e q u i r e d  m ai n te ‐
n a n c e  tas ks .

4 . 4 . 3 . 2 . 2    M ai n te n an c e  p r o c e d u r e s  an d  th e i r  as s o c i ate d  tr ai n ‐
i n g p r o g r am s  s h al l  b e  e s tab l i s h e d  to  c o ve r  r o u ti n e  a n d  s p e c i al
te c h n i q u e s .

4 . 4 . 3 . 2 . 3    E n vi r o n m e n tal  fac to r s  s u c h  as  te m p e r atu r e ,  d u s ts ,
c o n tam i n a te d  o r  oxygen-defcient a tm o s p h e r e s ,  i n te r n al  p r e s ‐
s u r e s ,  an d  l i m i te d  a c c e s s  o r  confned  s p ac e  r e q u i r e m e n ts  s h a l l
b e  i n c l u d e d  i n  th e  m ai n te n a n c e  p r o c e d u r e s .

4 . 4 . 3 . 2 . 4    M ai n te n an c e  p r o c e d u r e s  s h a l l  b e  c o n s i s te n t wi th
s a fe ty r e q u i r e m e n ts  a n d  th e  m a n u fac tu r e r ' s  r e c o m m e n d a ti o n s
an d  s h al l  b e  ke p t c u r r e n t wi th  c h an g e s  i n  e q u i p m e n t an d
p e r s o n n e l .

4 . 5  B as i c  O p e rati n g Re q u i re m e n ts .

4 . 5 . 1    O p e r a ti n g p r o c e d u r e s  wi th  a m i n i m u m  n u m b e r  o f
m a n u a l  o p e r ati o n s  s h al l  b e  e s tab l i s h e d .

4 . 5 . 2    S ta n d a r d  o p e r ati n g  p r o c e d u r e s  th at r e s u l t i n  well-
defned  a n d  c o n tr o l l e d  o p e r ati o n s  s h al l  b e  e s tab l i s h e d .

4 . 5 . 3    I n te r l o c ks  s h al l  b e  p r o vi d e d  to  e n s u r e  c o r r e c t o p e r ati n g
s e q u e n c e s  an d  to  i n te r r u p t s e q u e n c e s  wh e n  c o n d i ti o n s  a r e  n o t
c o r r e c t fo r  c o n ti n u a ti o n .

4 . 5 . 4 *    T h e  d e s i g n  s h a l l  n o t r e q u i r e  an y d e l i b e r ate  d e fe a ti n g o f
an  i n te r l o c k to  s tar t o r  o p e r a te  e q u i p m e n t.

4 . 5 . 5    I n te r l o c ks  s h al l  b e  p e r m i tte d  to  b e  te m p o r ar i l y r e m o ve d
fr o m  s e r vi c e  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) Re m o va l  o f th e  i n te r l o c k s h al l  b e  au th o r i z e d  b y a c o m p e ‐
te n t p e r s o n ,  d o c u m e n te d  i n  a c c o r d a n c e  wi th  o p e r a ti n g

p r o c e d u r e s ,  an d  c o m m u n i c a te d  to  o p e r ati o n s  p e r s o n n e l .

( 2 ) Al te r n a te  m e an s  s h al l  b e  s u b s ti tu te d  to  s u p e r vi s e  th e
i n te r l o c k i n  a c c o r d a n c e  wi th  o p e r ati n g  p r o c e d u r e s .

4 . 5 . 6    P u r ge  an d  s tar t-u p  p r o c e d u r e s  wi th  n e c e s s ar y i n te r l o c ks
s h a l l  b e  e s ta b l i s h e d .

4 . 5 . 7    Wr i tte n  o p e r ati n g  p r o c e d u r e s  an d  d e tai l e d  c h e c kl i s ts  fo r
o p e r ato r  g u i d a n c e  s h al l  b e  p r o vi d e d  fo r  ac h i e vi n g  al l  au to m ati c
an d  m an u al  o p e r ati n g  fu n c ti o n s .

4 . 6 *  S tr uc tu ral  D e s i gn .    T h e  fu r n ac e  s h a l l  b e  c ap ab l e  o f wi th ‐
s tan d i n g  tr a n s i e n t d e s i g n  p r e s s u r e s  a n d  n o r m al  o p e r ati n g  p r e s ‐
s u r e s  wi th o u t p e r m an e n t d e fo r m ati o n  d u e  to  yi e l d  o r  b u c kl i n g

o f an y s u p p o r t m e m b e r.  Tr an s i e n t p r e s s u r e s  to  b e  c o n s i d e r e d
s h a l l  i n c l u d e ,  b u t s h al l  n o t n e c e s s ar i l y b e  l i m i te d  to ,  m i s o p e r a‐
ti o n  o f fan s  o r  d am p e r s  an d  a m a s te r  fu e l  tr i p  wh i l e  o p e r ati n g

a t m a x i m u m  d e s i g n  l o ad .  (Refer to individual chapters for addi‐
tional guidance. )

4 . 7  Fu n c ti o n al  Re q u i re m e n ts  o f Fue l - B u r n i n g S ys te m .    S e e
al s o  An n e x  I .

4 . 7 . 1  Fu n c ti o n .    T h e  fu e l - b u r n i n g  s ys te m  s h a l l  fu n c ti o n  to
c o n ve r t c o n ti n u o u s l y an y i g n i ti b l e  i n p u t i n to  u n r e a c ti ve  p r o d ‐
u c ts  o f c o m b u s ti o n  at th e  s a m e  r ate  th a t th e  fu e l ( s )  a n d  ai r

r e a c ta n ts  e n te r  th e  c o m b u s ti o n  c h a m b e r.

4 . 7 . 2  C o m p ati b i l i ty.    T h e  fu e l -b u r n i n g  s ys te m  s h a l l  b e  s i z e d  to
m e e t th e  o p e r a ti n g r e q u i r e m e n ts  o f th e  u n i t,  s h al l  b e  c o m p ati ‐

b l e  wi th  o th e r  c o m p o n e n t s ys te m s ,  a n d  s h al l  b e  c ap ab l e  o f
b e i n g c o n tr o l l e d  fo r  th e  fu l l  o p e r ati n g  r a n ge  o f th e  u n i t.

4 . 7 . 3  S ys te m  Re q u i re m e n ts .

4 . 7 . 3 . 1 *    T h e  fu e l -b u r n i n g s ys te m  s h a l l  p r o vi d e  m e an s  fo r  s ta r t-
u p ,  o p e r ati o n ,  an d  s h u td o wn  o f th e  c o m b u s ti o n  p r o c e s s ,

i n c l u d i n g  o p e n i n g s  an d  confgurations  i n  th e  c o m p o n e n t
as s e m b l i e s  to  a l l o w o b s e r va ti o n ,  m e as u r e m e n t,  an d  c o n tr o l  o f
th e  c o m b u s ti o n  p r o c e s s .

4 . 7 . 3 . 2    T h e  fu e l - b u r n i n g  s ys te m  s h a l l  c o n s i s t o f th e  b o i l e r  o r
H RS G e n c l o s u r e  an d  th e  fo l l o wi n g  s u b s ys te m s ,  as  a p p l i c a b l e :

a i r  s u p p l i e s ,  fu e l  s u p p l i e s ,  m ai n  fu e l  b u r n i n g ,  i g n i ti o n ,  an d
c o m b u s ti o n  p r o d u c ts  r e m o val  an d  r e -i n j e c ti o n .  E ac h  s h a l l  b e
s i z e d  a n d  i n te r c o n n e c te d  to  m e e t th e  r e q u i r e m e n ts  o f 4 . 7 . 4

th r o u g h  4 . 7 . 8 .

4 . 7 . 4  E n c l o s u re s .    T h e  b o i l e r  e n c l o s u r e  o r  H RS G e n c l o s u r e
s h a l l  m e e t th e  r e q u i r e m e n ts  o f 4 . 7 . 4 . 1  th r o u g h  4 . 7 . 4 . 3 .

4 . 7 . 4 . 1    T h e  e n c l o s u r e  s h al l  b e  s i z e d  an d  ar r a n ge d  wi th  r e s p e c t
to  th e  m a i n  fu e l - b u r n i n g  s u b s ys te m  s o  th at s tab l e  fame  i s  m ai n ‐

ta i n e d .

4 . 7 . 4 . 2    T h e  e n c l o s u r e  s h al l  b e  fr e e  fr o m  “ d e ad  p o c ke ts ”  wh e n
p r e s c r i b e d  p u r ge  p r o c e d u r e s  ar e  fo l l o we d .

4 . 7 . 4 . 3    O b s e r va ti o n  p o r ts  s h a l l  b e  p r o vi d e d  to  al l o w vi s u al
i n s p e c ti o n  o f th e  e n c l o s u r e ,  i g n i te r  an d  b u r n e r  fames  ( i n c l u d ‐

i n g th e  i gn i ti o n  z o n e ) ,  overfre  ai r  p o r ts ,  r e b u r n  i n j e c to r s ,  an d
s to ke r  g r ate s .

N 4 . 7 . 4 . 3 . 1    S i g n ag e  s h a l l  b e  affxed  to  o b s e r va ti o n  p o r ts  th a t ar e
o p e r ab l e  i n to  an  e n c l o s u r e  to  wa r n  o f h az ar d s .

N 4 . 7 . 4 . 3 . 2    P r o c e d u r e s  fo r  th e  u s e  o f o b s e r va ti o n  p o r ts  s h a l l  b e
p r o vi d e d  a n d  i d e n ti fy an y r e q u i r e d  p e r s o n a l  p r o te c ti ve  e q u i p ‐
m e n t.

4 . 7 . 5 *  Ai r S u p p l y S u b s ys te m .    T h e  ai r  s u p p l y s u b s ys te m  s h a l l
m e e t th e  r e q u i r e m e n ts  o f 4 . 7 . 5 . 1  th r o u g h  4 . 7 . 5 . 3 .
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F U N D AM E N TAL S 8 5 - 2 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

4 . 7 . 5 . 1    T h e  ai r  s u p p l y e q u i p m e n t s h a l l  b e  s i z e d  an d  ar r an g e d
to  e n s u r e  a c o n ti n u o u s  airfow fo r  a l l  o p e r a ti n g c o n d i ti o n s  o n
th e  u n i t.

4 . 7 . 5 . 2    D r a i n  a n d  ac c e s s  o p e n i n g s  s h al l  b e  p r o vi d e d  an d  s h a l l
b e  a c c e s s i b l e .

4 . 7 . 5 . 3    T h e  ai r  s u p p l y e q u i p m e n t s h a l l  b e  c a p a b l e  o f c o n ti n u ‐
i n g  th e  r e q u i r e d  airfow d u r i n g  an ti c i p ate d  c o m b u s ti o n  c h a m ‐
b e r  p r e s s u r e  p u l s a ti o n s .

4 . 7 . 6  Fu e l  S u p p l y S u b s ys te m .    F u e l  s u p p l i e s  a n d  m ai n  fu e l -
b u r n i n g  s u b s ys te m s  s h al l  m e e t th e  ap p l i c ab l e  r e q u i r e m e n ts  i n
C h ap te r s  5  th r o u g h  1 0  fo r  specifc  s ys te m s .

4 . 7 . 6 . 1    Al l  fu e l  s ys te m s  s h a l l  i n c l u d e  p r o vi s i o n s  to  p r e ve n t
fo r e i g n  s u b s ta n c e s  fr o m  i n te r fe r i n g  wi th  th e  fu e l  s u p p l y.

N 4 . 7 . 6 . 1 . 1    Ga s e o u s  fu e l  s ys te m s  s h al l  i n c l u d e  d r i p  l e g s ,  tr ap s ,
s tr ai n e r s ,  flters,  o r  s i m i l ar  i te m s  ah e a d  o f an y c o m p o n e n ts  th a t
c a n  b e  i m p ac te d  b y c o n ta m i n an ts .

N 4 . 7 . 6 . 1 . 2    L i q u i d  fu e l  s ys te m s  s h al l  i n c l u d e  s tr ai n e r s ,  flters,
tr a p s ,  o r  s i m i l ar  i te m s .

N 4 . 7 . 6 . 1 . 3    S tr a i n e r s ,  flters,  o r  s i m i l ar  i te m s  s h a l l  b e  s e l e c te d  fo r
th e  m a x i m u m  p ar ti c l e  s i z e s  identifed  b y th e  fu e l  tr a i n  c o m p o ‐
n e n t m an u fac tu r e r s .

•
4 . 7 . 7 *  I gn i ti o n  S u b s ys te m .    T h e  i gn i ti o n  s u b s ys te m  s h al l  m e e t
th e  r e q u i r e m e n ts  o f 4 . 7 . 7 . 1  th r o u g h  4 . 7 . 7 . 1 3 .

4 . 7 . 7 . 1    T h e  i g n i ti o n  s u b s ys te m  s h al l  b e  s i z e d  a n d  a r r an g e d  to
i g n i te  th e  m ai n  b u r n e r  i n p u t wi th i n  th e  l i m i ta ti o n  o f th e
i gn i te r  classifcation  as  fo l l o ws :

( 1 ) I t s h a l l  b e  verifed  th r o u gh  te s ti n g th at th e  i g n i te r s
fu r n i s h e d  m e e t th e  r e q u i r e m e n ts  o f th e  c l as s  specifed  i n
th e  d e s i gn .

( 2 ) I g n i te r s  s h al l  b e  d e s i g n ate d  as  C l as s  1 ,  C l a s s  2 ,  C l a s s  3 ,  o r
C l a s s  3  s p e c i a l  as  defned  i n  3 . 3 . 7 4 . 1 ,  3 . 3 . 7 4 . 2 ,  an d
3 . 3 . 7 4 . 3 ,  a n d  3 . 3 . 7 4 . 4  a n d  as  verifed  b y te s t.

4 . 7 . 7 . 2    C l as s  1  i g n i te r s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  a s  C l a s s  2
o r  C l a s s  3  i g n i te r s .  C l a s s  2  i gn i te r s  s h al l  b e  p e r m i tte d  to  b e  u s e d
as  C l a s s  3  i g n i te r s .

4 . 7 . 7 . 3    Wh e r e  C l as s  2  i g n i te r s  ar e  u s e d ,  th e  b u r n e r  s h a l l  b e
o p e r ate d  u n d e r  c o n tr o l l e d  c o n d i ti o n s  to  l i m i t th e  p o te n ti al  fo r
ab n o r m a l  o p e r a ti o n ,  as  we l l  as  to  l i m i t th e  c h ar g e  o f fu e l  i n  th e
e ve n t th at i g n i ti o n  d o e s  n o t o c c u r  d u r i n g l i gh t-o ff.

4 . 7 . 7 . 4    C l as s  2  i g n i te r s  s h al l  n o t b e  u s e d  to  i g n i te  th e  m ai n
fu e l  u n d e r  u n c o n tr o l l e d  c o n d i ti o n s .

4 . 7 . 7 . 5    Wh e r e  C l as s  3  i g n i te r s  a r e  u s e d ,  th e  i g n i te r  s h al l  b e
tu r n e d  o ff a s  a  p ar t o f th e  b u r n e r  l i g h t- o ff p r o c e d u r e  wh e n  th e
ti m e  tr i a l  fo r  i gn i ti o n  o f th e  m ai n  b u r n e r  h a s  e x p i r e d  to  e n s u r e
th a t th e  m ai n  fame  i s  n o t d e p e n d e n t o n  i gn i ti o n  s u p p o r t fr o m
th e  i g n i te r.

4 . 7 . 7 . 6 *    C l as s  2  i gn i te r s  s h al l  n o t b e  u s e d  to  e x te n d  th e  tu r n ‐
d o wn  r a n ge  b u t s h al l  b e  p e r m i tte d  to  b e  u s e d  to  s ta b i l i z e  th e
m a i n  b u r n e r  fame.

4 . 7 . 7 . 7    C l as s  3  i g n i te r s  s h al l  n o t b e  u s e d  to  s tab i l i z e  th e  m ai n
b u r n e r  fame  o r  to  e x te n d  th e  b u r n e r  tu r n d o wn  r an g e .

4 . 7 . 7 . 8    E x c e p t fo r  p e r i o d s  wh e n  th e  m ai n  b u r n e r  i s  b e i n g s c av‐
e n ge d ,  C l as s  3  s p e c i al  i gn i te r s  s h al l  n o t b e  u s e d  u n l e s s  s u p e r vi ‐
s i o n  o f th e  i n d i vi d u al  m a i n  b u r n e r  fame  i s  p r o vi d e d .

4 . 7 . 7 . 9 *    Wh e r e  C l as s  1  an d  C l a s s  2  i g n i te r s  ar e  u s e d ,  th e  te s ts
d e s c r i b e d  i n  6 . 6 . 3 . 2 . 2 ,  6 . 7 . 3 . 2 . 2 ,  an d  6 . 8 . 3 . 2 . 2  s h a l l  al s o  b e

p e r fo r m e d  wi th  th e  i g n i ti o n  s u b s ys te m  i n  s e r vi c e  to  ve r i fy th a t
th e  i gn i te r s  fu r n i s h e d  m e e t th e  r e q u i r e m e n ts  o f th e  c l as s  s p e c i ‐
fed  i n  th e  d e s i g n .

4 . 7 . 7 . 1 0    Te s ts  s h a l l  b e  p e r fo r m e d  to  d e te r m i n e  tr a n s i e n t l i m i ts
i n  th e  i gn i ti o n  ai r  an d  fu e l  s u p p l i e s  o r  i n  th e  m ai n  ai r  an d  fu e l

s u p p l i e s  th at d o  n o t e x ti n gu i s h  th e  i g n i te r  fame  o r  r e d u c e  th e
i g n i te r ' s  a b i l i ty to  p e r fo r m  i ts  i n te n d e d  fu n c ti o n  o r  a d ve r s e l y
affe c t o th e r  b u r n e r s  a n d  i g n i te r s  i n  o p e r ati o n .

4 . 7 . 7 . 1 1    I gn i te r s  s h al l  b e  p e r m a n e n tl y i n s tal l e d  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e y s h a l l  b e  s u p e r vi s e d  to  ve r i fy th a t th e  r e q u i r e m e n ts
o f 4 . 7 . 7 . 1  a n d  4 . 7 . 7 . 2  ar e  m e t.

( 2 ) T h i s  s u p e r vi s i o n  s h al l  i n c l u d e  i g n i te r  c a p a c i ty a n d  i n d i ‐
vi d u a l  i g n i te r  fame  m o n i to r i n g .

( 3 ) T h e  c ap ac i ty s h a l l  b e  m e as u r e d  b y i gn i te r  h e a d e r  p r e s ‐
s u r e  a s  a  m i n i m u m .

( 4 ) O n  s i n g l e  b u r n e r  b o i l e r s ,  i g n i te r s  s h a l l  n o t r e q u i r e  s u p e r ‐
vi s i o n  o f i gn i te r  c ap ac i ty.

4 . 7 . 7 . 1 2    T h e  i gn i ti o n  e q u i p m e n t s h al l  b e  l o c a te d  i n  an  e n vi ‐
r o n m e n t fr e e  o f e x c e s s i ve  h e at an d  a c c e s s i b l e  fo r  m a i n te n an c e .

4 . 7 . 7 . 1 3    Al l  i gn i te r  s afe ty s h u to ff val ve s  s h al l  b e  l o c ate d  to
m i n i m i z e  th e  vo l u m e  o f fu e l  th at i s  d o wn s tr e am  o f th e  val ve  i n
th e  i n d i vi d u a l  i g n i te r  fu e l  l i n e s  o r  th at c o u l d  fow b y g r avi ty

i n to  th e  c o m b u s ti o n  c h a m b e r  a fte r  a s h u td o wn .

4 . 7 . 8  C o m b u s ti o n  P ro d uc ts  Re m o val  S u b s ys te m .    T h e
c o m b u s ti o n  p r o d u c ts  r e m o va l  s u b s ys te m  s h a l l  m e e t th e

r e q u i r e m e n ts  o f 4 . 7 . 8 . 1  th r o u gh  4 . 7 . 8 . 5 .

4 . 7 . 8 . 1    T h e  fue  g as  d u c ts ,  fa n s ,  an d  s tac k s h al l  b e  s i z e d  an d
a r r an g e d  to  r e m o ve  th e  p r o d u c ts  o f c o m b u s ti o n  a t th e  s a m e
r a te  a t wh i c h  th e y ar e  g e n e r ate d  b y th e  fu e l -b u r n i n g p r o c e s s

d u r i n g o p e r a ti o n  o f th e  u n i t.

4 . 7 . 8 . 2    D r a i n  an d  ac c e s s  o p e n i n g s  s h a l l  b e  p r o vi d e d  an d  s h a l l
b e  a c c e s s i b l e .

4 . 7 . 8 . 3    T h e  fue  g as  d u c ts  s h a l l  b e  d e s i g n e d  s o  th at th e y d o
n o t c o n tr i b u te  to  c o m b u s ti o n  c h am b e r  p u l s ati o n s .

4 . 7 . 8 . 4    C o m p o n e n ts  c o m m o n  to  m o r e  th an  o n e  b o i l e r  o r
H RS G s h a l l  n o t l i m i t th e  r ate  o f r e m o va l  o f p r o d u c ts  o f

c o m b u s ti o n  ge n e r a te d  d u r i n g  th e  o p e r a ti o n  o f a l l  b o i l e r s  o r
H RS G s .

4 . 7 . 8 . 5    B o i l e r s  o r  H RS G s  th at s h ar e  a c o m m o n  c o m p o n e n t
b e twe e n  th e  fu r n ac e  o u tl e t a n d  th e  s ta c k s h al l  b e  i n  ac c o r d ‐

an c e  wi th  th e  fo l l o wi n g:

( 1 ) T h e r e  s h al l  b e  p r o vi s i o n s  to  b yp as s  th e  c o m m o n  c o m p o ‐
n e n t fo r  u n i t p u r ge  wh e n  th e  c o m m o n  c o m p o n e n t
c o n tai n s  a p o s s i b l e  i gn i ti o n  s o u r c e .

( 2 ) A c o m m o n  c o m p o n e n t s h al l  n o t i n te r r u p t th e  open-fow
a i r  p a th  o f a  b o i l e r  o r  H RS G  d u r i n g o p e r a ti o n  o r  p u r ge .

( 3 ) * A c o m m o n  c o m p o n e n t s h a l l  n o t p e r m i t th e  fow o f
c o m b u s ti o n  p r o d u c ts  i n to  a n  i d l e  b o i l e r  o r  H RS G.

4 . 8  M ul ti p l e  B o i l e rs  o r H RS G s .

4 . 8 . 1    Wh e r e  m u l ti p l e  b o i l e r s  o r  H RS Gs  ar e  s u p p l i e d  fr o m  th e
s a m e  fu e l  s u p p l y s o u r c e ,  an  e q u i p m e n t i s o l ati o n  va l ve  s h al l  b e

p r o vi d e d  fo r  e a c h  b o i l e r  an d  H RS G.
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2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

4 . 8 . 2    D e d i c ate d  s afe ty s h u to ff val vi n g,  wi th  r e l a te d  al a r m ,
i n te r l o c k,  a n d  c o n tr o l  i n s tr u m e n tati o n ,  s h al l  b e  p r o vi d e d  fo r
e ac h  b o i l e r  an d  H RS G .

4 . 9  G as e o u s  Ve n t S ys te m  Re q u i re m e n ts .

Δ 4 . 9 . 1    T h e  d i s c h ar g e  fr o m  a tm o s p h e r i c  ve n ts  s h al l  b e  l o c a te d
awa y fr o m  o c c u p i e d  ar e a s ,  s o u r c e s  o f i g n i ti o n ,  c o m b u s ti o n  ai r
i n ta ke s ,  b u i l d i n g  ve n ti l ati o n  s ys te m s ,  o r  th e  wi n d o ws  o f a b o i l e r
o r  H RS G r o o m  o r  a d j ac e n t b u i l d i n gs  a n d  b e  e x te n d e d  ab o ve
th e  b o i l e r  o r  H RS G a n d  ad j ac e n t s tr u c tu r e s  s o  th at ga s e o u s
d i s c h ar g e  d o e s  n o t p r e s e n t a  h a z a r d .

4 . 9 . 2    Ve n t l i n e  s i z e s  a n d  ve n t val ve  p o r t d i am e te r s  s h al l  n o t b e
l e s s  th an  th e  val u e s  s h o wn  i n  Ta b l e  4 . 9 . 2 .

N 4 . 9 . 2 . 1 *    T h e  ve n t l i n e  o f a val ve - p r o vi n g s ys te m  wi th  a ve n t
val ve  ar r a n ge m e n t s h a l l  b e  p e r m i tte d  to  b e  s i z e d  to  ve n t at l e as t
5  p e r c e n t m o r e  th an  th e  kn o wn  l e ak d e te c ti o n  l i m i t r ate  o f th e
va l ve -p r o vi n g  s ys te m .

4 . 9 . 3  M an i fo l d i n g o f Ve n ts .

4 . 9 . 3 . 1    Ve n ts  fr o m  s ys te m s  o p e r a ti n g at d i ffe r e n t p r e s s u r e
l e ve l s  s h a l l  n o t b e  m an i fo l d e d  to ge th e r.

4 . 9 . 3 . 2    Ve n ts  fr o m  s ys te m s  s e r ve d  fr o m  d i ffe r e n t p r e s s u r e -
r e d u c i n g s ta ti o n s  s h al l  n o t b e  m an i fo l d e d  to g e th e r.

4 . 9 . 3 . 3    Ve n ts  fr o m  d i ffe r e n t b o i l e r s  o r  H RS Gs  s h al l  n o t b e
m a n i fo l d e d  to g e th e r.

4 . 9 . 3 . 4    Ve n ts  fr o m  s ys te m s  u s i n g  d i ffe r e n t fu e l  s o u r c e s  s h a l l
n o t b e  m a n i fo l d e d  to ge th e r.

4 . 9 . 3 . 5    H e ad e r  ve n ts  s h a l l  b e  p e r m i tte d  to  b e  m a n i fo l d e d
to g e th e r  o n l y wi th  o th e r  h e ad e r  ve n ts  an d  o n l y wh e n  o p e r a te d
an d  tr i p p e d  i n  p ar al l e l .

4 . 9 . 3 . 6    B u r n e r  ve n ts  s h al l  b e  p e r m i tte d  to  b e  m a n i fo l d e d
to ge th e r  o n l y wi th  o th e r  b u r n e r  ve n ts .

4 . 9 . 3 . 7    I g n i te r  ve n ts  s h al l  b e  p e r m i tte d  to  b e  m a n i fo l d e d
to ge th e r  o n l y wi th  o th e r  i g n i te r  ve n ts .

4 . 9 . 3 . 8    L an c e  ve n ts  s h a l l  b e  p e r m i tte d  to  b e  m a n i fo l d e d
to ge th e r  o n l y wi th  o th e r  l an c e  ve n ts .

Δ 4 . 9 . 4    Wh e r e  th e  ve n t l i n e  i s  s i z e d  i n  a c c o r d a n c e  wi th  Tab l e
4 . 9 . 2 ,  th e  m an i fo l d i n g  o f th e s e  l i n e s  s h a l l  n o t b e  s m a l l e r  th an
th e  l a r ge s t ve n t l i n e  i n  th e  s ys te m .

N 4 . 9 . 4 . 1    Wh e r e  th e  ve n t l i n e  i s  s i z e d  u s i n g  th e  l e ak d e te c ti o n
l i m i t o f th e  val ve -p r o vi n g  s ys te m ,  th e  m an i fo l d e d  l i n e  s h a l l  h ave

a  c r o s s -s e c ti o n a l  ar e a  n o t l e s s  th a n  th e  fo l l o wi n g :

( 1 ) T h e  c r o s s -s e c ti o n a l  a r e a o f th e  l a r ge s t ve n t p l u s
5 0  p e r c e n t o f th e  s u m  o f th e  c r o s s -s e c ti o n a l  a r e as  o f th e

ad d i ti o n al  ve n t l i n e s
( 2 ) T h e  s u m  o f th e  c r o s s -s e c ti o n a l  a r e as  o f th e  two  l a r ge s t

ve n t l i n e s

4 . 1 0  Fue l  S ys te m  P i p i n g.

4 . 1 0 . 1  Fue l  G as  P i p i n g S ys te m s .    F u e l  g as  p i p i n g  s h al l  b e  m i n i ‐
m u m  S c h e d u l e  4 0 ,  an d  m ate r i al  a n d  s ys te m  d e s i g n  s h a l l  b e  i n
ac c o r d an c e  wi th  N F PA 5 4  ( fo r  fu e l  ga s  p i p i n g i n s i d e  i n d u s tr i al

a n d  i n s ti tu ti o n a l  b u i l d i n gs ) ,  AS M E  B 3 1 . 1 ,  Power Piping ( fo r  fu e l
ga s  p i p i n g  i n  p o we r  ap p l i c ati o n s ) ,  o r  AS M E  B 3 1 . 3 ,  Process
Piping ( fo r  fu e l  g as  p i p i n g  i n  p r o c e s s  a p p l i c ati o n s ) .

4 . 1 0 . 1 . 1  E q u i p m e n t I s o l ati o n  Val ve s .    An  e q u i p m e n t i s o l a ti o n
va l ve  s h al l  b e  p r o vi d e d  a n d  s h al l  b e  r e a d i l y a c c e s s i b l e  a t th e

fu e l  ga s  s u p p l y p i p i n g s ys te m  c o n n e c ti o n .

4 . 1 0 . 1 . 1 . 1    E q u i p m e n t i s o l a ti o n  va l ve s  s h al l  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  h ave  p e r m an e n tl y affxed  vi s u al  i n d i c a ti o n  o f
th e  va l ve  p o s i ti o n .

( 2 ) T h e y s h a l l  b e  ab l e  to  b e  o p e r a te d  fr o m  fu l l  o p e n  to  fu l l
c l o s e  a n d  r e tu r n  wi th o u t th e  u s e  o f to o l s .

4 . 1 0 . 1 . 2  O ve rp re s s ure  P ro te c ti o n .

4 . 1 0 . 1 . 2 . 1    O ve r p r e s s u r e  p r o te c ti o n  s h al l  b e  p r o vi d e d  i n  e i th e r
o f th e  fo l l o wi n g c as e s :

( 1 ) Wh e n  th e  s u p p l y p r e s s u r e  e x c e e d s  th e  d e s i g n  p r e s s u r e  o f
an y d o wn s tr e a m  c o m p o n e n t

( 2 ) Wh e n  th e  fai l u r e  o f a s i n gl e  u p s tr e a m  l i n e  r e g u l ato r  o r
s e r vi c e  p r e s s u r e  r e g u l ato r  r e s u l ts  i n  a  s u p p l y p r e s s u r e
e x c e e d i n g th e  d e s i g n  p r e s s u r e  o f an y d o wn s tr e am  c o m p o ‐

n e n t

4 . 1 0 . 1 . 2 . 2    O ve r p r e s s u r e  p r o te c ti o n  s h al l  b e  p r o vi d e d  b y an y
o n e  o f th e  fo l l o wi n g :

( 1 ) A s e r i e s  r e g u l ato r  i n  c o m b i n ati o n  wi th  a  l i n e  r e g u l ato r  o r
s e r vi c e  p r e s s u r e  r e gu l ato r

( 2 ) A m o n i to r i n g  r e g u l ato r  i n s tal l e d  i n  c o m b i n a ti o n  wi th  a
l i n e  r e g u l ato r  o r  s e r vi c e  p r e s s u r e  r e gu l a to r

( 3 ) * A fu l l -c ap ac i ty p r e s s u r e  r e l i e f va l ve

Tab l e  4 . 9 . 2  Ve n t S i z e s

Fu e l  L i n e  S i z e  M i n i m u m  Ve n t L i n e  S i z e

D N  ( m m ) N P S  ( i n . )  D N  ( m m ) N P S  ( i n . )

≤ 4 0 ≤ 1 1 ∕2 2 0 3 ∕4

5 0 2 2 5 1
6 5  to  8 0 2 1 ∕2  to  3 3 2 1 1 ∕4

9 0 3 1 ∕2 4 0 1 1 ∕2

1 0 0  to  1 2 5 4  to  5 5 0 2
1 5 0 6 6 5 2 1 ∕2

1 7 5 7 8 0 3
2 0 0 8 9 0 3 1 ∕2

> 2 0 0 > 8 Ve n t i n te r n al  c r o s s - s e c ti o n al  ar e a ≥ 1 5 %  o f th e  
fu e l  l i n e  i n te r n a l  c r o s s -s e c ti o n al  a r e a
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

( 4 ) An  o ve r p r e s s u r e  c u to ff d e vi c e ,  s u c h  a s  a s l a m - s h u t val ve  o r
a  h i g h -p r e s s u r e  s wi tc h  i n  c o m b i n a ti o n  wi th  an  a d e q u a te l y
r a te d  s h u to ff val ve

4 . 1 0 . 1 . 2 . 3    Wh e n  a r e l i e f val ve  i s  u s e d  to  c o m p l y wi th
4 . 1 0 . 1 . 2 . 1 ,  th e  r e l i e f val ve  s h al l  b e  a fu l l -c ap a c i ty r e l i e f typ e .

4 . 1 0 . 1 . 2 . 4    To ke n  r e l i e f va l ve s  an d  i n te r n al  to ke n  r e l i e f va l ve s
s h a l l  n o t b e  p e r m i tte d  to  b e  u s e d  a s  th e  o n l y o ve r p r e s s u r e
p r o te c ti o n  d e vi c e s .

4 . 1 0 . 1 . 2 . 5 *  S e t P o i n t o f th e  O ve rp re s s u re  P ro te c ti o n  D e vi c e .
T h e  o ve r p r e s s u r e  p r o te c ti o n  d e vi c e ( s )  s h al l  b e  s e t n o t h i g h e r
th an  th e  d e s i g n  p r e s s u r e  o f th e  l o we s t r a te d  d o wn s tr e a m
c o m p o n e n t.

4 . 1 0 . 2  Fu e l  O i l  P i p i n g S ys te m s .    F u e l  o i l  p i p i n g m ate r i a l s  an d
s ys te m  d e s i g n  s h al l  b e  i n  ac c o r d an c e  wi th  N F PA 3 1  ( fo r  fu e l  o i l
p i p i n g  i n s i d e  i n d u s tr i a l  o r  i n s ti tu ti o n al  b u i l d i n g s ) ,  AS M E
B 3 1 . 1 ,  Power Piping ( fo r  fu e l  o i l  p i p i n g  i n  p o we r  ap p l i c a ti o n s ) ,
o r  AS M E  B 3 1 . 3 ,  Process Piping ( fo r  fu e l  o i l  p i p i n g  i n  p r o c e s s
ap p l i c a ti o n s ) .

4 . 1 0 . 3 *  Fl ue  G as  P ath  Au x i l i ar y S ys te m s  — Fu e l ,  O x i d i z e r,  an d
C o m b u s ti b l e  Re age n t P i p i n g.

4 . 1 0 . 3 . 1 *    T h e  r e q u i r e m e n ts  i n  4 . 1 0 . 3  s h al l  ap p l y to  fue  ga s
p ath  a u x i l i ar y s ys te m s  th at i n j e c t fu e l ,  o x i d i z e r,  o r  c o m b u s ti b l e
re a ge n t i n to  th e  b o i l e r  e n c l o s u r e  o r  fue  ga s  p a th  wh e n  i n
o p e r ati o n .

4 . 1 0 . 3 . 2    P o s i ti ve  m e an s  to  p r e ve n t l e akag e  o f fu e l ,  o x i d i z e r,  o r
c o m b u s ti b l e  r e ag e n t i n to  an  i d l e  fu r n ac e  o r  fue  g as  p ath  s h a l l
b e  p r o vi d e d .

4 . 1 0 . 3 . 3    F o r  g as e o u s  fu e l s  o r  g as e o u s  c o m b u s ti b l e  r e a ge n ts ,
p r o vi s i o n s  s h a l l  i n c l u d e  a d o u b l e  b l o c k an d  ve n t val ve  ar r a n ge ‐
m e n t o n  th e  fu e l  o r  g as e o u s  c o m b u s ti b l e  r e ag e n t s u p p l y,  s e p a‐
r ate  fr o m  a n y o th e r  d o u b l e  b l o c k an d  ve n t val ve  ar r a n ge m e n ts
fo r  o th e r  s ys te m s .

4 . 1 0 . 3 . 4    F o r  o x i d i z e r s ,  p r o vi s i o n s  s h a l l  i n c l u d e  a  b l o c k va l ve
o n  th e  o x i d i z e r  s u p p l y,  s e p a r ate  fr o m  an y o th e r  b l o c k va l ve s  fo r
o th e r  s ys te m s .

4 . 1 0 . 3 . 5    F o r  g as e o u s  fu e l s  o r  ga s e o u s  c o m b u s ti b l e  r e ag e n ts ,  a
d o u b l e  b l o c k an d  ve n t va l ve  a r r an g e m e n t s h a l l  b e  p r o vi d e d  i n
th e  fu e l  o r  ga s e o u s  c o m b u s ti b l e  r e ag e n t l i n e  as s o c i ate d  wi th
e a c h  fue  g as  p a th  i n j e c ti o n  s ys te m .

4 . 1 0 . 3 . 6    F o r  g as e o u s  fu e l s  o r  g as e o u s  c o m b u s ti b l e  r e a ge n ts ,
e a c h  fue  g as  p ath  i n j e c ti o n  s ys te m  th a t c a n  b e  o p e r ate d  i n d e ‐
p e n d e n t o f o th e r  fue  g as  p ath  i n j e c ti o n  s ys te m s  s h al l  h a ve  i ts
o wn  d o u b l e  b l o c k a n d  ve n t va l ve  ar r an g e m e n t.

4 . 1 0 . 3 . 7    F o r  l i q u i d  o r  b l o wn -i n  p o wd e r  fu e l s  o r  c o m b u s ti b l e
r e ag e n ts ,  p r o vi s i o n s  s h al l  i n c l u d e  a b l o c k va l ve  o n  th e  fu e l  o r
c o m b u s ti b l e  r e a ge n t s u p p l y,  s e p ar ate  fr o m  an y o th e r  b l o c k
val ve s  fo r  o th e r  s ys te m s .

4 . 1 1 *  B u r n e r M an age m e n t S ys te m  L o gi c .

4 . 1 1 . 1  I n te rl o c k s .

4 . 1 1 . 1 . 1    T h e  i n te r l o c ks  s h a l l  a c c o m p l i s h  th e  fo l l o wi n g:

( 1 ) P r o te c t p e r s o n n e l  fr o m  i n j u r y
( 2 ) P r o te c t e q u i p m e n t fr o m  d am a ge
( 3 ) P r o te c t o p e r ati o n  b y l i m i ti n g a c ti o n s  to  a p r e s c r i b e d  o p e r ‐

a ti n g s e q u e n c e  o r  b y i n i ti a ti n g a  tr i p  wh e n  a p p r o a c h i n g
a n  o u t- o f-r a n ge  o r  u n s ta b l e  o p e r ati n g  c o n d i ti o n

4 . 1 1 . 1 . 2    Ad d i ti o n al  i n te r l o c ks  s h a l l  b e  p e r m i tte d .

4 . 1 1 . 1 . 3    Fuel-specifc  i n te r l o c ks  s h al l  b e  p r o vi d e d  fo r  e a c h
d e s i g n  b a s i s  fu e l .

4 . 1 1 . 1 . 4 *    O p e r a ti n g p e r s o n n e l  s h al l  b e  m a d e  a war e  o f th e
l i m i tati o n s  o f th e  i n te r l o c ks .

4 . 1 1 . 2 *    As  a  m i n i m u m ,  th e  r e q u i r e m e n ts  o f 4 . 1 1 . 3  th r o u g h
4 . 1 1 . 1 1  s h a l l  b e  i n c l u d e d  i n  th e  d e s i g n  to  e n s u r e  th a t a l o gi c

s ys te m  fo r  b u r n e r  m an ag e m e n t m e e ts  th e  i n te n t o f th o s e
r e q u i r e m e n ts .

4 . 1 1 . 3    T h e  l o g i c  s ys te m  fo r  b u r n e r  m an ag e m e n t s h a l l  b e
d e s i g n e d  specifcally s o  th a t a  s i n g l e  fa i l u r e  i n  th a t s ys te m  d o e s

n o t p r e ve n t an  a p p r o p r i ate  s h u td o wn .

4 . 1 1 . 4    T h e  b u r n e r  m an a ge m e n t s ys te m  i n te r l o c ks  a n d  al ar m s
s h a l l  b e  i n i ti ate d  b y o n e  o r  m o r e  o f th e  fo l l o wi n g:

( 1 ) O n e  s wi tc h  o r  tr a n s m i tte r  d e d i c ate d  to  th e  b u r n e r
m a n ag e m e n t s ys te m

( 2 ) Vo ti n g l o g i c  d e r i ve d  fr o m  two  o r  m o r e  s wi tc h e s  o r  tr a n s ‐
m i tte r s  as  fo l l o ws :

( a) Wh e n  m u l ti p l e  tr an s m i tte r s  a r e  u s e d  i n  th e  b u r n e r
m a n ag e m e n t s ys te m ,  s u c h  s i gn a l s  s h a l l  b e  p e r m i tte d

to  b e  s h ar e d  wi th  o th e r  c o n tr o l  s ys te m s  fo r  c o n tr o l
p u r p o s e s .

( b ) * Wh e n  s i gn a l s  fr o m  m u l ti p l e  s wi tc h e s  o r  tr an s m i tte r s
ar e  p r o vi d e d  to  i n i ti ate  i n te r l o c ks  o r  a l ar m s ,  th o s e
s i gn a l s  s h al l  b e  m o n i to r e d  i n  c o m p ar i s o n  to  e a c h

o th e r  b y d i ve r ge n c e  o r  o th e r  fau l t d i ag n o s ti c
a l a r m s .

( c ) Wh e n  s i gn a l s  fr o m  m u l ti p l e  s wi tc h e s  o r  tr an s m i tte r s
ar e  p r o vi d e d  to  i n i ti ate  i n te r l o c ks  o r  a l ar m s ,  th e
p r o vi d e d  s i gn a l s  s h al l  b e  g e n e r ate d  b y i n d i vi d u al
s e n s i n g d e vi c e s  c o n n e c te d  to  s e p a r ate  p r o c e s s  tap s .

4 . 1 1 . 5 *    Al ar m s  s h al l  b e  ge n e r a te d  to  i n d i c ate  e q u i p m e n t
m a l fu n c ti o n ,  h a z a r d o u s  c o n d i ti o n s ,  an d  m i s o p e r a ti o n .

4 . 1 1 . 6    T h e  b u r n e r  m an a ge m e n t s ys te m  d e s i g n e r  s h al l  e va l u ate
th e  fa i l u r e  m o d e s  o f c o m p o n e n ts ,  an d  as  a  m i n i m u m  th e

fo l l o wi n g  fai l u r e s  s h al l  b e  e va l u a te d  an d  a d d r e s s e d :

( 1 ) I n te r r u p ti o n s ,  e x c u r s i o n s ,  d i p s ,  r e c o ve r i e s ,  tr an s i e n ts ,
an d  p ar ti al  l o s s e s  o f p o we r

( 2 ) M e m o r y c o r r u p ti o n  an d  l o s s e s
( 3 ) I n fo r m ati o n  tr a n s fe r  c o r r u p ti o n  an d  l o s s e s
( 4 ) I n p u ts  a n d  o u tp u ts  ( fai l -o n ,  fai l -o ff)
( 5 ) S i gn a l s  th a t ar e  u n r e ad a b l e  o r  n o t b e i n g r e a d
( 6 ) F ai l u r e  to  a d d r e s s  e r r o r s
( 7 ) P r o c e s s o r  fa u l ts
( 8 ) Re l ay c o i l  fa i l u r e
( 9 ) Re l ay c o n tac t fai l u r e  ( fa i l - o n ,  fai l -o ff)

( 1 0 ) T i m e r  fai l u r e

4 . 1 1 . 7 *    T h e  d e s i gn  o f th e  l o g i c  s ys te m  fo r  b u r n e r  m an a ge ‐
m e n t s h a l l  i n c l u d e  a n d  ac c o m m o d a te  th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) D i a gn o s ti c s  s h a l l  b e  i n c l u d e d  i n  th e  d e s i gn  to  m o n i to r
p r o c e s s o r  l o gi c  fu n c ti o n .

( 2 ) L o gi c  s ys te m  fa i l u r e  s h al l  n o t p r e c l u d e  p r o p e r  o p e r ato r
i n te r ve n ti o n .

( 3 ) L o gi c  s h a l l  b e  p r o te c te d  fr o m  u n au th o r i z e d  c h an g e s .
( 4 ) L o gi c  s h al l  n o t b e  c h a n ge d  wh i l e  th e  a s s o c i a te d  e q u i p ‐

m e n t i s  i n  o p e r a ti o n .
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( 5 ) S ys te m  r e s p o n s e  ti m e  ( th r o u g h p u t)  s h a l l  b e  s h o r t to
p r e ve n t n e g ati ve  e ffe c ts  o n  th e  ap p l i c a ti o n .

( 6 ) P r o te c ti o n  fr o m  th e  e ffe c ts  o f n o i s e  s h al l  p r e ve n t fal s e
o p e r ati o n .

( 7 ) N o  s i n gl e  c o m p o n e n t fai l u r e  wi th i n  th e  l o gi c  s ys te m
s h a l l  p r e ve n t a m an d a to r y m as te r  fu e l  tr i p .

( 8 ) T h e  o p e r ato r  s h al l  b e  p r o vi d e d  wi th  a  d e d i c a te d  m an u al
s wi tc h ( e s )  th a t s h al l  ac tu a te  th e  m a s te r  fu e l  tr i p  r e l a y

i n d e p e n d e n tl y an d  d i r e c tl y.
( 9 ) At l e a s t o n e  m a n u a l  s wi tc h  r e fe r e n c e d  i n  4 . 1 1 . 7 ( 8 )  s h a l l

b e  identifed  an d  l o c ate d  r e m o te l y wh e r e  i t c an  b e
r e a c h e d  i n  c as e  o f e m e r ge n c y.

( 1 0 ) * T h e  l o g i c  s ys te m  s h al l  b e  m o n i to r e d  fo r  fai l u r e .
( 1 1 ) F ai l u r e  o f th e  l o g i c  s ys te m  s h al l  r e q u i r e  a fu e l  tr i p  fo r  a l l

e q u i p m e n t s u p e r vi s e d  b y th e  fai l e d  l o gi c  s ys te m .
( 1 2 ) L o gi c  s h a l l  b e  m ai n ta i n e d  e i th e r  i n  n o n vo l a ti l e  s to r a ge

o r  i n  o th e r  m e m o r y th at r e tai n s  i n fo r m ati o n  o n  th e  l o s s
o f s ys te m  p o we r.

4 . 1 1 . 8 *  Re q u i re m e n t fo r I n d e p e n d e n c e .

4 . 1 1 . 8 . 1    T h e  b u r n e r  m an a ge m e n t s ys te m  s h al l  b e  p r o vi d e d
wi th  i n d e p e n d e n t l o gi c ,  i n d e p e n d e n t l o g i c  s o l vi n g  h a r d wa r e ,

i n d e p e n d e n t i n p u t/ o u tp u t s ys te m s ,  an d  i n d e p e n d e n t p o we r
s u p p l i e s  an d  s h a l l  b e  a  d e vi c e  fu n c ti o n a l l y a n d  p h ys i c al l y s e p a‐

r ate  fr o m  o th e r  l o gi c  s ys te m s .

4 . 1 1 . 8 . 2    T h e  b u r n e r  m a n ag e m e n t s ys te m  s h al l  i n c l u d e  a l l
r e q u i r e d  i n te r l o c ks  an d  fame  m o n i to r i n g.

4 . 1 1 . 8 . 3    T h e  l o g i c  s ys te m  s h a l l  b e  l i m i te d  to  o n e  b o i l e r  o r
H RS G.

4 . 1 1 . 8 . 4    T h e  s a m e  h ar d war e  typ e  u s e d  fo r  b u r n e r  m an a ge ‐
m e n t s ys te m s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r  o th e r  l o gi c

s ys te m s .

4 . 1 1 . 8 . 5    N e two r k c o m m u n i c a ti o n s  b e twe e n  th e  b u r n e r
m a n ag e m e n t s ys te m  an d  o th e r  s ys te m s  s h al l  b e  p e r m i tte d .  T h e
n e two r k c o m m u n i c a ti n g wi th  o th e r  s ys te m s  s h al l  n o t b e  th e

s am e  n e two r k th at th e  b u r n e r  m a n ag e m e n t s ys te m  u s e s  to
c o m m u n i c a te  wi th  i ts  i n p u t/ o u tp u t h ar d war e .

4 . 1 1 . 8 . 6 *    S i g n al s  a n d  th e  m a n u al l y o p e r ate d  d e vi c e s  specifed
i n  4 . 1 1 . 7 ( 8 )  th at i n i ti a te  m an d ato r y m a s te r  fu e l  tr i p s  s h al l  b e
h ar d wi r e d .

4 . 1 1 . 9  C l o s i n g o f Fu e l  Val ve s .

4 . 1 1 . 9 . 1    A b u r n e r  tr i p ,  fu e l  tr i p ,  o r  m as te r  fu e l  tr i p ,  s h a l l
r e q u i r e  o p e r ato r  ac ti o n  p r i o r  to  r e s u m i n g  o p e r ati o n  o f th e

affe c te d  b u r n e r ( s ) .

4 . 1 1 . 9 . 2 *    N o  l o g i c  s e q u e n c e  o r  d e vi c e  s h a l l  b e  p e r m i tte d  th a t
al l o ws  fu l l  c l o s i n g  an d  s u b s e q u e n t i n a d ve r te n t r e o p e n i n g  o f th e

m a i n  o r  i gn i ti o n  fu e l  va l ve s .

4 . 1 1 . 1 0  C i rc u i t D e vi c e s .    N o  m o m e n ta r y c o n tac t o r  a u to m a ti c
r e s e tti n g d e vi c e ,  c o n tr o l ,  o r  s wi tc h  th at c an  c au s e  c h atte r i n g o r
c yc l i n g  o f th e  s afe ty s h u to ff va l ve s  s h a l l  b e  i n s tal l e d  i n  th e

wi r i n g b e twe e n  th e  l o ad  s i d e  ( te r m i n al )  o f th e  p r i m a r y o r
p ro gr a m m i n g c o n tr o l  a n d  th e  m ai n  o r  i gn i ti o n  fu e l  val ve s .

4 . 1 1 . 1 1  D o c u m e n tati o n .    D o c u m e n tati o n  s h al l  b e  p r o vi d e d  to
th e  o wn e r  a n d  th e  o p e r a to r  i n d i c a ti n g th at th e  b u r n e r  m an a ge ‐
m e n t s ys te m  m e e ts  th e  r e q u i r e m e n ts  o f th e  ap p l i c a ti o n .

4 . 1 2  Fl am e  M o n i to ri n g an d  Tri p p i n g S ys te m s .

4 . 1 2 . 1  Fu n c ti o n al  Re q u i re m e n ts .    T h e  b as i c  r e q u i r e m e n ts  o f
a n y fame  m o n i to r i n g an d  tr i p p i n g s ys te m  s h a l l  b e  as  fo l l o ws :

( 1 ) C o m b u s ti o n  i n s tab i l i ty s i tu ati o n s  s h a l l  b e  b r o u g h t to  th e
a tte n ti o n  o f th e  o p e r a to r  fo r  r e m e d i al  a c ti o n .

( 2 ) A tr i p  o f th e  i n vo l ve d  e q u i p m e n t s h a l l  b e  a u to m a ti c al l y
i n i ti a te d  u p o n  d e te c ti o n  o f s e r i o u s  c o m b u s ti o n  p r o b l e m s
th a t wi l l  l e ad  to  th e  ac c u m u l ati o n  o f u n b u r n e d  fu e l .

4 . 1 2 . 2  S ys te m  O b j e c ti ve s .

4 . 1 2 . 2 . 1    S ys te m  o b j e c ti ve s  s h al l  b e  d e ve l o p e d  a n d  d o c u m e n ‐
te d  th at i n c l u d e  th o s e  r e q u i r e m e n ts  th a t ar e  specifcally r e l a te d
to  th e  c o m b u s ti o n  c o n d i ti o n s  typ i c a l  fo r  p a r ti c u l a r  c o m b u s ti o n

c h a m b e r  confgurations,  b u r n e r  o r  fring  s ys te m s ,  a n d  fu e l
c h a r ac te r i s ti c s .

4 . 1 2 . 2 . 2    S u c h  o b j e c ti ve s  s h al l  b e  c o n s i s te n t wi th  th e  i n d i vi d u al
m a n u fac tu r e r ' s  d e s i gn  p h i l o s o p h y.

4 . 1 2 . 3  Fl am e  D e te c ti o n .

4 . 1 2 . 3 . 1  Fl am e  D e te c to r S i gh ti n g.    F i e l d  te s ts  s h al l  b e  r e q u i r e d
to  e s ta b l i s h  o p ti m u m  s i g h ti n g  an g l e s  o f b u r n e r s  o r  n o z z l e s  an d
to  c h e c k th e  e ffe c ti ve  an g u l ar  r an g e  o f fame  d e te c to r s  i n  r e l a‐

ti o n  to  b u r n e r s  o r  n o z z l e s .
•

4 . 1 2 . 3 . 2  C l e an  Ai r S u p p l y.    C l e a n  ai r,  wh e r e  n e c e s s a r y,  s h a l l  b e
s u p p l i e d  to  m i n i m i z e  p r o b l e m s  wi th  d i r ty d e te c to r  l e n s e s .

4 . 1 2 . 3 . 3  S e l f- C h e c k i n g o f Fl am e  D e te c to rs .    Wh e r e  fame-
sensing  d e te c to r s  c an  fa i l  i n  th e  fame-proven  m o d e ,  s e l f-
c h e c ki n g  fe atu r e s  s h al l  b e  p r o vi d e d  to  e n s u r e  th at th e  fai l u r e  o f
a n y s i n gl e  c o m p o n e n t c an n o t r e s u l t i n  a fal s e  i n d i c ati o n  o f
fame.

4 . 1 2 . 3 . 4 *  Re d u c e d  E m i s s i o n s  C o n tro l  E ffe c ts .

4 . 1 2 . 3 . 4 . 1    F l a m e  d e te c to r  s e l e c ti o n ,  s i gh ti n g ,  an d  l o c a ti o n
s h a l l  b e  r e - e va l u a te d  i n  a c c o r d an c e  wi th  4 . 1 2 . 2  fo l l o wi n g  i m p l e ‐
m e n tati o n  o f m e th o d s  o r  i n s tal l a ti o n  o f e q u i p m e n t to  r e d u c e

th e  e m i s s i o n  o f ai r  p o l l u ta n ts .

4 . 1 2 . 3 . 4 . 2    Wh e n  c h a n ge s  m a d e  to  r e d u c e  th e  e m i s s i o n  o f ai r
p o l l u ta n ts  a ffe c t fame  c h ar a c te r i s ti c s ,  m ai n  b u r n e r s  s h a l l  b e
te s te d  fo r  th e  l i m i ts  o f s tab l e  fame.

4 . 1 2 . 3 . 5  Fl am e  P ro vi n g.

4 . 1 2 . 3 . 5 . 1    A fame  d e te c to r  s h a l l  n o t u s e  a n y m e c h a n i c al ,  e l e c ‐
tr i c a l ,  o r  e l e c tr o n i c  m e a n s  to  fo r c e  th e  fame  d e te c to r  i n to  a
“fame  n o t d e te c te d ”  m o d e  as  p a r t o f th e  i g n i te r  a n d / o r  b u r n e r
s tar ti n g  s e q u e n c e .

4 . 1 2 . 3 . 5 . 2    A fame  d e te c to r  s h al l  p r o ve  i gn i ti o n  o f th e  a s s o c i ‐
ate d  fu e l  b y p r o vi n g  b o th  i gn i te r  “fame  n o t d e te c te d ”  an d

b u r n e r  “fame  n o t d e te c te d ”  p r i o r  to  i n tr o d u c ti o n  o f th e  fu e l  to
th e  i g n i te r  o r  b u r n e r  an d  p r o vi n g “fame  d e te c te d ”  a fte r  i n tr o ‐
d u c ti o n  o f th a t fu e l  to  th a t i g n i te r  o r  b u r n e r.

4 . 1 2 . 3 . 5 . 3    An  i g n i te r  fame  d e te c to r  s h al l  n o t b e  r e q u i r e d  to
p r o ve  “fame  n o t d e te c te d ”  i f th e  as s o c i ate d  b u r n e r  i s  p r o ve n  i n
s e r vi c e  a n d  th e  a s s o c i a te d  i g n i te r  i s  o u t o f s e r vi c e .

4 . 1 2 . 3 . 5 . 4    A b u r n e r  fame  d e te c to r  s h a l l  n o t b e  r e q u i r e d  to
p r o ve  “fame  n o t d e te c te d ”  i f an  as s o c i ate d  C l as s  1  i g n i te r  i s

p r o ve n  i n  s e r vi c e .

4 . 1 2 . 3 . 5 . 5    T h e  i gn i te r  fame  d e te c to r ( s )  an d / o r  th e  b u r n e r
fame  d e te c to r ( s )  s h al l  n o t b e  r e q u i r e d  to  p r o ve  “fame  n o t
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d e te c te d ”  a fte r  th e  b o i l e r  l o a d  h as  b e e n  e l e vate d  to  th e  p o i n t
th a t i t i s  n o  l o n g e r  p o s s i b l e  to  a c h i e ve  i n d i vi d u al  fame  d i s c r i m ‐
i n ati o n .

4 . 1 2 . 3 . 5 . 6    T h e  b o i l e r  l o ad  specifed  i n  4 . 1 2 . 3 . 5 . 5  s h al l  b e
p r o ve n  b y te s t to  b e  th e  l o a d  l e ve l  at wh i c h  i n d i vi d u a l  i g n i te r s
an d / o r  b u r n e r  fame  d i s c r i m i n a ti o n  i s  n o  l o n g e r  p o s s i b l e ,  b u t
i n  n o  c a s e  s h al l  th e  b o i l e r  l o a d  b e  l e s s  th an  th at fo r  wh i c h  te s ts
s h o w th at c o m p l e te  c o m b u s ti o n  wi l l  o c c u r.

4 . 1 2 . 3 . 5 . 7    T h e  r e s p o n s e  ti m e  fr o m  fame  fai l u r e  to  th e  i n i ti a‐
ti o n  o f th e  tr i p  s i g n al  to  th e  fu e l  s afe ty s h u to ff d e vi c e s  s h al l  n o t
e x c e e d  4  s e c o n d s ,  i n c l u d i n g  an y ti m e  d e l a y as s o c i ate d  wi th  th e
fame  d e te c to r.

4 . 1 3 *  C o m b u s ti o n  C o n tro l  S ys te m .

4 . 1 3 . 1  Fun c ti o n al  Re q u i re m e n ts .

4 . 1 3 . 1 . 1    T h e  c o m b u s ti o n  c o n tr o l  s ys te m  s h al l  r e gu l ate  th e
i n p u ts  i n to  th e  c o m b u s ti o n  c h am b e r  to  e n s u r e  c o n ti n u o u s
c o m b u s ti o n  an d  s tab l e  fame  u n d e r  a l l  o p e r a ti n g c o n d i ti o n s .

4 . 1 3 . 1 . 2    D r aft c o n tr o l ,  wh e r e  ap p l i c ab l e ,  s h al l  b e  c o o r d i n a te d
wi th  th e  c o m b u s ti o n  c o n tr o l  s ys te m .

4 . 1 3 . 1 . 3 *    O n  m u l ti p l e  b u r n e r  b o i l e r s ,  e q u i p m e n t s h al l  b e
p r o vi d e d  a n d  p r o c e d u r e s  s h a l l  b e  e s tab l i s h e d  to  m ai n ta i n  th e
ai r-fu e l  r a ti o  wi th i n  d e s i g n  l i m i ts  at e ac h  b u r n e r.

4 . 1 3 . 1 . 3 . 1    T h e  e q u i p m e n t an d  p r o c e d u r e s  s h a l l  n o t b e
re q u i r e d  to  b e  a p ar t o f th e  c o m b u s ti o n  c o n tr o l  s ys te m .

4 . 1 3 . 1 . 4    B o i l e r  o r  H RS G c o n tr o l  s ys te m s  s h al l  b e  p e r m i tte d  to
b e  c o m b i n e d  fo r  m o r e  th an  o n e  b o i l e r  o r  H RS G wh e r e  th e
c o n tr o l  s ys te m  i s  s e p ar ate d  fr o m  th e  b u r n e r  m an a ge m e n t
s ys te m .

4 . 1 3 . 2  S ys te m  Re q ui re m e n ts .

4 . 1 3 . 2 . 1 *    Airfow d e m a n d  s h al l  n o t b e  l e s s  th an  th e  m i n i m u m
p u r g e  r ate  e s tab l i s h e d  b y th e  d e s i g n e r.

4 . 1 3 . 2 . 2    T h e  fu e l  d e m an d  s h a l l  n o t i n c r e as e  th e  fu e l  i n p u t( s )
ab o ve  th e  a va i l ab l e  airfow.

4 . 1 3 . 2 . 3    Airfow d e m an d  s h al l  n o t r e d u c e  airfow b e l o w th at
r e q u i r e d  b y th e  ac tu a l  fu e l  i n p u t( s ) .

4 . 1 3 . 2 . 4    T h e  fu e l  d e m an d  s h al l  n o t e x c e e d  th e  c a p a b i l i ty o f
th e  o p e r a ti n g d r a ft fa n s .

4 . 1 3 . 2 . 5    I f th e  l o s s  o r  s h u td o wn  o f a d r aft fan  c au s e s  th e  fu e l
d e m an d  to  b e  g r e ate r  th a n  th e  c ap a c i ty o f th e  fa n s  i n  s e r vi c e ,
th e  fu e l ( s )  s h a l l  b e  r ap i d l y r e d u c e d  to  a  val u e  th at c an  b e
ac c o m m o d a te d .

4 . 1 3 . 2 . 6  M e as ure m e n ts .

4 . 1 3 . 2 . 6 . 1    M e as u r e m e n ts  u s e d  i n  th e  c o m b u s ti o n  c o n tr o l
s ys te m  s h a l l  b e  a c c u r ate  a n d  r e p r o d u c i b l e  to  m ai n ta i n  s tab l e
fring  c o n d i ti o n s .

4 . 1 3 . 2 . 6 . 2    P r e s s u r e ,  te m p e r atu r e ,  d e n s i ty,  an d / o r  vi s c o s i ty
c o r r e c ti o n s  s h a l l  b e  e m p l o ye d ,  a s  a p p l i c ab l e ,  to  m e e t th e
re q u i r e m e n t o f 4 . 1 3 . 2 . 6 . 1 .

4 . 1 3 . 2 . 7    Wh e r e  m u l ti p l e  fu e l s  ar e  fred,  th e  fu e l  i n p u ts  s h a l l
b e  to tal i z e d  o n  th e  b as i s  o f th e i r  r e l a ti ve  h e a t val u e s .

4 . 1 3 . 2 . 8    T h e  to tal  h e at i n p u t to  a g i ve n  b u r n e r  o r  c o m b u s ti o n
z o n e  s h al l  n o t e x c e e d  th e  m a x i m u m  l i m i ts  specifed  b y th e
b o i l e r  o r  H RS G  m a n u fac tu r e r.

4 . 1 3 . 2 . 9 *    M e an s  s h al l  b e  p r o vi d e d  to  e n ab l e  th e  o p e r ato r  to
ad j u s t th e  ai r-fu e l  r ati o  fo r  al l  b o i l e r s  c o n s i s te n t wi th  th e  fu e l ( s )
b e i n g fred.

4 . 1 3 . 2 . 1 0    T h e  e q u i p m e n t s e l e c ti o n  an d  th e  d e s i gn  o f th e
c o m b u s ti o n  c o n tr o l  s ys te m  s h a l l  fac i l i tate  th e  o n -l i n e  c al i b r a‐

ti o n ,  te s ti n g ,  a n d  m ai n te n a n c e  r e q u i r e m e n ts  d e s c r i b e d  i n  4 . 4 . 1 .

4 . 1 3 . 2 . 1 1    T h e  r a te  o f i n c r e as e  o f r e b u r n  fu e l  i n j e c ti o n  s h a l l
n o t e x c e e d  th e  r e s p o n s e  c ap ab i l i ty o f th e  m a i n  c o m b u s ti o n

c o n tr o l  s ys te m .

4 . 1 3 . 3  Ad d i ti o n al  Re q u i re m e n ts .

4 . 1 3 . 3 . 1    An y l o g i c  c o m m a n d s  fr o m  th e  b u r n e r  m an ag e m e n t
s ys te m  s h a l l  ta ke  p r e c e d e n c e  o ve r  th e  c o m b u s ti o n  c o n tr o l
s ys te m .

4 . 1 3 . 3 . 2    Wh e r e  ap p l i c ab l e ,  a u to m a ti c  c o n tr o l  o f airfow s h a l l
n o t b e  p e r m i tte d  u n l e s s  th e  d r aft c o n tr o l  i s  m ai n ta i n e d  i n  a u to ‐

m a ti c  c o n tr o l .

4 . 1 3 . 3 . 3 *  Au to m ati c  C o n tro l .

4 . 1 3 . 3 . 3 . 1    Au to m a ti c  c o n tr o l  o f th e  fu e l  i n p u t( s )  s h a l l  n o t b e
p e r m i tte d  u n l e s s  th e  airfow i s  m a i n tai n e d  i n  a u to m a ti c

c o n tr o l .

4 . 1 3 . 3 . 4    T h e  c o m b u s ti o n  c o n tr o l  s ys te m  s h al l  n e i th e r  au to ‐
m a ti c al l y i n c r e as e  n o r  au to m ati c al l y d e c r e a s e  a  fu e l  i n p u t
b e yo n d  th e  fu e l -b u r n i n g  s ys te m ' s  o p e r ati n g  r an g e  as  d e te r ‐

m i n e d  b y th e  m a n u fac tu r e r  an d  verifed  b y o p e r ati n g  te s t.

4 . 1 4  P o we r S u p p l i e s .    P r e c au ti o n s  s h a l l  b e  take n  to  e n s u r e  th e
a va i l ab i l i ty o f a  fa i l u r e -fr e e  p o we r  s u p p l y ( e l e c tr i c  o r  p n e u ‐
m a ti c )  to  a l l  c o n tr o l  an d  b u r n e r  m an a ge m e n t s ys te m  c o m p o ‐

n e n ts .

4 . 1 5 *  O p e rati n g I n fo r m ati o n .

4 . 1 5 . 1    C o n ti n u o u s  tr e n d  d i s p l ay o f s te a m  fow r a te ,  fe e d wa te r
fow r ate ,  to ta l  fu e l  fow r a te ,  an d  to ta l  airfow r ate  as  a  p e r c e n t‐

a ge  o f th e  m ax i m u m  u n i t l o ad ,  d r u m  l e ve l ,  o r  wa te r wal l  fow a s
ap p l i c a b l e ,  fnal  s te am  te m p e r atu r e ,  m a i n  s te am  p r e s s u r e ,  an d

fu r n a c e  o r  c o m b u s ti o n  c h a m b e r  d r a ft s h a l l  b e  s i m u l tan e o u s l y
a va i l ab l e  at th e  o p e r a ti n g l o c a ti o n .

4 . 1 5 . 2    Al ar m s  a n d  i n d i c ato r s  s h al l  b e  g r o u p e d  o p e r a ti o n al l y
a n d  s h a l l  b e  vi s i b l e  to  th e  o p e r ato r  to  a l l o w ac c e s s  to  o p e r a‐

ti o n a l  d e vi c e s .

4 . 1 5 . 3    Al l  e m e r ge n c y al a r m  i n d i c a to r s ,  p u s h  b u tto n s ,  an d
s e l e c to r  s wi tc h e s  s h al l  b e  vi s i b l e  to  th e  o p e r ato r,  l a b e l e d  c l e ar l y,

a n d  p r o te c te d  to  avo i d  i n a d ve r te n t ac tu ati o n .

4 . 1 5 . 4    Al l  c o n tr o l  fu n c ti o n s  s h al l  b e  gr o u p e d  fo r  a c c e s s i b i l i ty
a n d  i n  p r o x i m i ty to  th e i r  a s s o c i a te d  a l ar m  an d  i n d i c a ti o n  d e vi ‐
c e s .

4 . 1 5 . 5 *    Wh e r e  vi d e o  d i s p l ay u n i ts  ( VD U s )  a r e  u s e d ,  d a ta  s h a l l
b e  d i s p l aye d  o n  m o n i to r  s c r e e n s  i n  a  l o g i c al ,  o p e r a ti o n al

gr o u p i n g  to  m i n i m i z e  th e  n u m b e r  o f ke ys tr o ke  o p e r ati o n s
n e e d e d  to  r e s p o n d  to  s ys te m  u p s e ts .

4 . 1 5 . 6    Wh e r e  VD U s  ar e  u s e d ,  al ar m  fu n c ti o n s  s h a l l  b e  p r i o r i ‐
ti z e d  to  ap p e ar  o n  th e  m o n i to r  s c r e e n  u p o n  b e i n g  s e n s e d ,
r e g ar d l e s s  o f an y i n fo r m a ti o n  a l r e ad y d i s p l aye d .

4 . 1 5 . 7    Al ar m  s ys te m s  s h a l l  b e  d e s i g n e d  s o  th at th e  o p e r ato r
r e c e i ve s  au d i b l e  an d  vi s u al  i n d i c ati o n  o f th e  o u t-o f-l i m i ts  c o n d i ‐

ti o n s .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 3 0

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

4 . 1 5 . 8    T h e  au d i b l e  al a r m  s h al l  b e  p e r m i tte d  to  b e  s i l e n c e d  b y
th e  o p e r ato r  afte r  ac tu ati o n ,  b u t th e  vi s u al  i n d i c a ti o n  s h a l l
c o n ti n u e  u n ti l  th e  c o n d i ti o n  i s  wi th i n  specifed  l i m i ts  an d  h a s
b e e n  r e s e t.

4 . 1 5 . 9    D e fe ati n g  o f th e  a l ar m  s h a l l  b e  au th o r i z e d  b y a c o m p e ‐
te n t p e r s o n  a n d  d o c u m e n te d  i n  ac c o r d a n c e  wi th  o p e r a ti n g
p r o c e d u r e s .

4 . 1 5 . 1 0    Wh e n  i t i s  n e c e s s ar y to  m an u a l l y d e fe a t a n  al a r m ,
d e fe ati n g  th e  al ar m  s h a l l  b e  p e r fo r m e d  b y a u th o r i z e d  p e r s o n ‐
n e l ,  an d  th e  al a r m  s h a l l  b e  ta gg e d  a s  i n o p e r ati ve .  

4 . 1 6 *  S e l e c ti ve  C atal yti c  Re d u c ti o n .

4 . 1 6 . 1    Wh e r e  s e l e c ti ve  c atal yti c  r e d u c ti o n  ( S C R)  s ys te m s  a r e
s e l e c te d  fo r  N O x  e m i s s i o n  c o n tr o l ,  th e y s h al l  b e  i n te gr a te d  i n to

th e  d e s i g n  o f th e  b o i l e r  s ys te m ,  H RS G,  o r  c o m b u s ti o n  tu r b i n e
e x h a u s t s ys te m  to  o p e r ate  i n  th e  fue  ga s  te m p e r atu r e  r an g e

r e q u i r e d .

4 . 1 6 . 2    Ar e as  i n  wh i c h  e i th e r  an h yd r o u s  o r  aq u e o u s  am m o n i a
i s  s to r e d  o r  p i p e d  s h al l  b e  ve n ti l ate d  to  p r e c l u d e  to x i c  o r  fam‐
mable  c o n c e n tr ati o n s .

4 . 1 6 . 3    Ar e a s  i n  wh i c h  an h yd r o u s  a m m o n i a  i s  s to r e d  o r  p i p e d
s h a l l  m e e t th e  r e q u i r e m e n ts  o f AN S I / C GA G-2 . 1 ,  Requirements

for the Storage and Handling of Anhydrous Ammonia.

N 4 . 1 7 *  N o n c o m b us ti b l e  M ate ri al .

N 4 . 1 7 . 1    A m a te r i al  th a t c o m p l i e s  wi th  an y o n e  o f th e  fo l l o wi n g
s h a l l  b e  c o n s i d e re d  a  n o n c o m b u s ti b l e  m ate r i al :

( 1 ) * T h e  m a te r i al ,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d ,  an d  u n d e r
th e  c o n d i ti o n s  an ti c i p ate d ,  wi l l  n o t i g n i te ,  b u r n ,  s u p p o r t

c o m b u s ti o n ,  o r  r e l e a s e  fammable  vap o r s  wh e n  s u b j e c te d
to  fre  o r  h e at.

( 2 ) T h e  m ate r i al  i s  r e p o r te d  as  p a s s i n g AS T M  E 1 3 6 ,  Standard
Test Method for Assessing Combustibility of Materials Using a
Vertical Tube Furnace at 750°C.

( 3 ) T h e  m ate r i a l  i s  r e p o r te d  as  c o m p l yi n g  wi th  th e  p a s s / fa i l
c r i te r i a o f AS T M  E 1 3 6  wh e n  te s te d  i n  ac c o r d an c e  wi th
th e  te s t m e th o d  an d  p r o c e d u r e  i n  AS T M  E 2 6 5 2 ,  Standard
Test Method for Assessing Combustibility of Materials Using a

Tube Furnace with a Cone-shaped Airfow Stabilizer,  at 750°C.
[ 5 0 0 0 : 7 . 1 . 4 . 1 . 1 ]

N 4 . 1 7 . 2    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  c o d e ,  i t
s h a l l  a l s o  i n c l u d e  th e  te r m  noncombustible.  [ 5 0 0 0 : 7 . 1 . 4 . 1 . 2 ]

C h ap te r 5    S i n gl e  B u r n e r B o i l e rs

5 . 1  Ap p l i c ati o n .

5 . 1 . 1    T h i s  c h ap te r  s h a l l  b e  u s e d  i n  c o n j u n c ti o n  wi th  C h a p te r s
1  th r o u g h  4  an d  r e q u i r e s  th e  c o o r d i n ati o n  o f o p e r ati o n  p r o c e ‐
d u r e s ,  c o n tr o l  s ys te m s ,  i n te r l o c ks ,  an d  s tr u c tu r a l  d e s i g n .

5 . 1 . 2    Wh e r e  conficts  e x i s t,  th e  r e q u i r e m e n ts  o f C h a p te r  5
s h a l l  a p p l y.

5 . 1 . 3    Al l  s a fe ty s h u to ff va l ve s ,  d e vi c e s  a s s o c i a te d  wi th  i n te r ‐
l o c ks ,  val ve -p r o vi n g s ys te m s ,  an d  fame  d e te c ti o n  s ys te m s  s h a l l

b e  l i s te d  o r  a p p r o ve d .  A s afe ty s h u to ff va l ve  p r o o f o f c l o s u r e
s wi tc h  s h a l l  b e  an  o r i g i n al  d e s i gn  c o m p o n e n t o f th e  va l ve  o r
ac tu ato r  as s e m b l y an d  s h al l  a c ti vate  o n l y a fte r  th e  val ve  i s  fu l l y

c l o s e d .

5 . 2  P urp o s e .    T h e  p u r p o s e  o f th i s  c h ap te r  s h al l  b e  to  e s tab l i s h
m i n i m u m  r e q u i r e m e n ts  fo r  th e  d e s i g n ,  i n s tal l ati o n ,  o p e r a ti o n ,

an d  m ai n te n a n c e  o f s i n g l e  b u r n e r  b o i l e r s ,  th e i r  fu e l -b u r n i n g
s ys te m s ,  an d  r e l a te d  s ys te m s  to  c o n tr i b u te  to  o p e r ati o n  wi th i n

d e s i g n  l i m i ts  a n d ,  i n  p ar ti c u l ar,  to  th e  p r e ve n ti o n  o f fu r n a c e
e x p l o s i o n s .

5 . 3  U n atte n d e d  O p e rati o n .    T h e  p r o c e s s  h a z a r d  an al ys i s
r e q u i r e d  b y 4 . 1 . 1  s h a l l  n o t ap p l y to  a u to m a ti c -r e c yc l i n g s i n gl e
b u r n e r  b o i l e r s  d e s i gn e d  fo r  u n a tte n d e d  o p e r ati o n  u n l e s s

r e q u i r e d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

5 . 4  E q u i p m e n t Re q u i re m e n ts .

5 . 4 . 1 *  Fu e l  S up p l y — O i l .

5 . 4 . 1 . 1    F u e l  s h al l  b e  s to r e d ,  p r e p a r e d ,  an d  d e l i ve r e d  to  th e  o i l
s e r vi c e  c o n n e c ti o n  u n d e r  an ti c i p ate d  o p e r ati n g  c o n d i ti o n s  i n

ac c o r d an c e  wi th  th e  a p p l i c ab l e  p o r ti o n s  o f N F PA 3 1 .

5 . 4 . 1 . 2    O p e r ati o n  o f th e  b u r n e r  s h al l  n o t b e  atte m p te d  u n ti l  a
c o n ti n u o u s  fu e l  s u p p l y i s  e n s u r e d .

5 . 4 . 1 . 3    F u e l  s h al l  b e  d e l i ve r e d  c o n ti n u o u s l y to  th e  c o m b u s ti o n
c h a m b e r  i n  a  fnely ato m i z e d  fo r m  th a t c a n  b e  i g n i te d  r e a d i l y
an d  c o n s u m e d .

5 . 4 . 1 . 4    Al l  e q u i p m e n t th at i s  as s o c i ate d  wi th  p u m p i n g,  h e a t‐
i n g ,  an d  s tr a i n i n g  th e  fu e l  fr o m  s to r ag e  to  th e  s e r vi c e  c o n n e c ‐

ti o n  s h al l  b e  d e s i gn e d ,  s i z e d ,  a n d  i n te r c o n n e c te d  s o  a s  to
p r o vi d e  a fu e l  s u p p l y th at m e e ts  th e  b o i l e r  d e s i gn  r e q u i r e m e n ts
o ve r  a fu l l  r an g e  o f c o n d i ti o n s .

5 . 4 . 1 . 5    Re l i e f val ve s  s h a l l  b e  i n s tal l e d  afte r  th e  p u m p  to
p r e ve n t o ve r p r e s s u r e  i n  th e  s ys te m .

5 . 4 . 1 . 6    F u e l  b e i n g b u r n e d  s h al l  b e  d e l i ve r e d  to  th e  b u r n e r  at
th e  te m p e r a tu r e  an d  p r e s s u r e  specifed  b y th e  b u r n e r  m an u fa c ‐

tu r e r.

5 . 4 . 1 . 7    Wh e r e  th e  fu e l  m u s t b e  h e ate d ,  th e  i n te r l o c ks  an d
i n s tr u m e n ts  s h a l l  refect th e  c o r r e c t val u e s  o f th e  var i a b l e  b e i n g

m e a s u r e d ,  p ar ti c u l ar l y i n  d e ad -e n d  l i n e s ,  wh e r e  h e a vy o i l  wi l l
te n d  to  s o l i d i fy.

5 . 4 . 1 . 8  O i l  S u p p l y.

5 . 4 . 1 . 8 . 1    T h e  o p e r a ti o n  o f a b u r n e r  s ys te m  th at h as  th e  c a p a‐
b i l i ty to  b u r n  h e a te d  an d  u n h e a te d  o i l s  s h al l  i n c l u d e  a p r o c e ‐

d u r e  to  e n s u r e  th a t th e  specifed  g r ad e  o f o i l ,  c o m p ati b l e  wi th
th e  s e l e c te d  m o d e  o f o p e r ati o n ,  i s  b e i n g s u p p l i e d  to  th e

b u r n e r.

5 . 4 . 1 . 8 . 2    P r e c a u ti o n s  s h a l l  i n c l u d e  th e  i n te n d e d  r o u ti n g o f
r e c i r c u l a te d  o i l .

5 . 4 . 1 . 9    Two  s afe ty s h u to ff va l ve s  i n  s e r i e s ,  e ac h  wi th  a  p r o o f o f
c l o s u r e  s wi tc h ,  s h a l l  b e  p r o vi d e d  i n  th e  o i l  l i n e  to  th e  m ai n

b u r n e r.

5 . 4 . 1 . 1 0    Wh e r e  p r e s s u r e  c an  d e ve l o p  i n  e x c e s s  o f th e  val ve  o r
p i p i n g  r a te d  p r e s s u r e ( s ) ,  th e  p i p i n g  d e s i g n  s h al l  i n c l u d e  a
m e a n s  to  p r e ve n t o r  r e l i e ve  e x c e s s  p r e s s u r e  b e twe e n  th e  va l ve s .

5 . 4 . 1 . 1 1    O i l  p i p i n g  m ate r i a l s  an d  s ys te m  d e s i g n  s h a l l  b e  i n
ac c o r d an c e  wi th  N F PA 3 1  ( fo r  o i l  p i p i n g i n s i d e  i n d u s tr i a l  o r

i n s ti tu ti o n a l  b u i l d i n g s ) ,  AS M E  B 3 1 . 1 ,  Power Piping ( fo r  o i l
p i p i n g  i n  p o we r  ap p l i c ati o n s ) ,  o r  AS M E  B 3 1 . 3 ,  Process Piping
( fo r  o i l  p i p i n g  i n  p r o c e s s  ap p l i c ati o n s ) .
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S I N G L E  B U RN E R B O I L E RS 8 5 - 3 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

5 . 4 . 2 *  Fue l  S u p p l y — G as .

5 . 4 . 2 . 1    T h e  ga s  s u p p l y at th e  ga s  s e r vi c e  c o n n e c ti o n  s h al l  b e
c o n tr o l l e d  a t th e  p r e s s u r e  fo r  wh i c h  th e  fu e l -b u r n i n g s ys te m
h ad  b e e n  d e s i g n e d .

5 . 4 . 2 . 2    Ga s  p i p i n g  s h al l  b e  s i z e d  to  m ai n tai n  th e  r e q u i r e d
p r e s s u r e  fo r  m ax i m u m  b u r n e r  fow.

5 . 4 . 2 . 3    Two  s afe ty s h u to ff va l ve s  i n  s e r i e s ,  e ac h  wi th  a  p r o o f o f
c l o s u r e  s wi tc h ,  s h al l  b e  p r o vi d e d  i n  th e  fu e l  g as  l i n e  to  th e  m ai n
b u r n e r.

5 . 4 . 2 . 3 . 1 *    T h e  two  s afe ty s h u to ff val ve s  r e q u i r e d  i n  5 . 4 . 2 . 3
s h a l l  h a ve  o n e  o f th e  fo l l o wi n g :

( 1 ) An  au to m ati c  ve n t val ve  p r o vi d e d  b e twe e n  th e  two  s a fe ty
s h u to ff val ve s

( 2 ) A l i s te d  va l ve -p r o vi n g  s ys te m
( 3 ) A val ve -p r o vi n g s ys te m  i m p l e m e n te d  p e r  S e c ti o n  4 . 1 1

5 . 4 . 2 . 3 . 2 *    Wh e r e  au to m ati c  va l ve -p r o vi n g  s ys te m s  ar e  i n ‐
s tal l e d ,  va l ve  p r o vi n g s h a l l  b e  p e r fo r m e d  e i th e r  afte r  e ve r y
b u r n e r  s h u td o wn  o r  p r i o r  to  e ve r y b u r n e r  l i g h t- o ff.

5 . 4 . 2 . 4    F o r e i gn  m atte r  s u c h  as  we l d i n g  b e a d s ,  c h i p s ,  s c al e ,
d u s t,  a n d  d e b r i s  s h al l  b e  r e m o ve d  fr o m  th e  g as  p i p i n g.

5 . 4 . 2 . 5    A d r i p  l e g  s h al l  b e  p r o vi d e d  i n  th e  g as  p i p i n g.  (See
A. 5. 4. 2. 3. 1  and A. 5. 4. 4. 1 . )

5 . 4 . 2 . 6    Ga s  p i p i n g  m ate r i a l  an d  s ys te m  d e s i gn  s h al l  b e  i n
ac c o r d an c e  wi th  N F PA 5 4  ( fo r  g as  p i p i n g  i n s i d e  i n d u s tr i a l  an d
i n s ti tu ti o n a l  b u i l d i n g s ) ,  AS M E  B 3 1 . 1 ,  Power Piping ( fo r  ga s
p i p i n g  i n  p o we r  ap p l i c ati o n s ) ,  o r  AS M E  B 3 1 . 3 ,  Process Piping
( fo r  g as  p i p i n g  i n  p r o c e s s  a p p l i c ati o n s ) .

5 . 4 . 2 . 7  Val ve  L e ak age  Te s t.

5 . 4 . 2 . 7 . 1    P e r m a n e n t m e a n s  s h al l  b e  p r o vi d e d  fo r  m aki n g
m a n u a l  va l ve  l e akag e  te s ts  o f th e  m ai n  b u r n e r  g as  s afe ty s h u to ff
val ve s .

5 . 4 . 2 . 7 . 2    M an u a l  val ve  l e a ka ge  te s ts  o f th e  m a i n  s afe ty s h u to ff
val ve s  s h al l  b e  c o n d u c te d  a t l e as t a n n u al l y.

5 . 4 . 2 . 7 . 3    T h e  u s e  o f a n  au to m ati c  val ve - p r o vi n g s ys te m  s h a l l
n o t e l i m i n ate  th e  an n u al  l e ak te s t r e q u i r e d  i n  5 . 4 . 2 . 7 . 2 .

5 . 4 . 3  Al te r n ate  Fu e l  Fi ri n g.

5 . 4 . 3 . 1  M an ual  Fu e l  S e l e c ti o n .    Wh e r e  o i l  a n d  g as  a r e  to  b e
b u r n e d  a l te r n ate l y,  a  m an u al  fu e l  s e l e c to r  s wi tc h  s h al l  b e  p r o vi ‐
d e d  to  p e r m i t o p e r a ti o n  o f th e  n e c e s s a r y i n te r l o c ks ,  fu e l  s a fe ty
s h u to ff val ve s ,  an d  c o n tr o l s  fo r  th e  fu e l  to  b e  fred.

5 . 4 . 3 . 2  Au to m ati c  Fue l  S e l e c ti o n .

5 . 4 . 3 . 2 . 1    Wh e r e  o i l  an d  ga s  ar e  to  b e  b u r n e d  a l te r n ate l y,  a n
au to m ati c  c h a n ge  fr o m  o n e  fu e l  to  th e  o th e r  s h al l  b e  ac c o m ‐
p l i s h e d  o n l y a fte r  a s h u td o wn .

5 . 4 . 3 . 2 . 2    P r o vi s i o n s  fo r  m a n u al  c h an g e o ve r  o f th e  s ys te m  s h a l l
b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  5 . 4 . 3 . 1  an d  S e c ti o n  5 . 8 .

5 . 4 . 3 . 2 . 3    F o r  s i m u l tan e o u s  fring  o f o i l  an d  g as  fu e l s ,
S e c ti o n  5 . 7  s h al l  ap p l y.

5 . 4 . 4  Fu e l - B u r n i n g E q u i p m e n t.

5 . 4 . 4 . 1 *  I gn i ti o n .

5 . 4 . 4 . 1 . 1    T h e  m ai n  b u r n e r  s h al l  b e  e q u i p p e d  wi th  a  p e r m a‐
n e n tl y i n s tal l e d  i g n i te r.

5 . 4 . 4 . 1 . 1 . 1  C l as s  1  I gn i te r.

( A)    Wh e r e  a  C l as s  1  i g n i te r  i s  u s e d ,  th e  m a i n  b u r n e r  fame
s h a l l  b e  p r o ve n  b y a fame  d e te c to r.

( B )    E i th e r  th e  m ai n  fame  o r  th e  i gn i te r  fame  s h a l l  b e
p r o ve n .

5 . 4 . 4 . 1 . 1 . 2  C l as s  2  I gn i te r.

( A)    Wh e r e  a  C l a s s  2  i gn i te r  i s  u s e d ,  i t s h a l l  n o t b e  u s e d  to
i gn i te  m ai n  fu e l  u n d e r  u n c o n tr o l l e d  o r  a b n o r m a l  c o n d i ti o n s .

( B )    T h e  b u r n e r  s h al l  b e  o p e r ate d  u n d e r  c o n tr o l l e d  c o n d i ti o n s
to  l i m i t th e  p o te n ti a l  fo r  ab n o r m a l  o p e r a ti o n  as  we l l  as  to  l i m i t

th e  c h a r ge  o f fu e l  to  th e  fu r n ac e  i n  th e  e ve n t th at i g n i ti o n  d o e s
n o t o c c u r  d u r i n g l i gh t-o ff.

( C )    I f th e  C l as s  2  i g n i te r  i s  n o t s h u t d o wn  o n c e  th e  m a i n  fame
s e q u e n c e  i s  s u c c e s s fu l l y c o m p l e te d ,  th e n  th e  m a i n  b u r n e r
fame  s h a l l  b e  p r o ve n  b y a fame  s c an n e r  i n d e p e n d e n tl y o f th e

i g n i te r.

5 . 4 . 4 . 1 . 1 . 3  C l as s  3  I gn i te r.

( A) *    Wh e r e  a  C l as s  3  i g n i te r  i s  u s e d ,  th e  i gn i te r  s h a l l  b e  s h u t
d o wn  as  p a r t o f th e  b u r n e r  l i g h t-o ff p r o c e d u r e  wh e n  th e  ti m e
tr i al  fo r  i gn i ti o n  o f th e  m ai n  b u r n e r  h a s  e x p i r e d .

( B )    T h e  u s e  o f s u c h  i gn i te r s  to  s u p p o r t i gn i ti o n  o r  to  e x te n d
th e  b u r n e r  c o n tr o l  r a n ge  s h al l  b e  p r o h i b i te d .

( C )    T h e  m ai n  fame  s h al l  b e  p r o ve n  b y a  fame  s c an n e r.

5 . 4 . 4 . 1 . 1 . 4  C l as s  3  S p e c i al  I gn i te r.    Wh e r e  a C l as s  3  s p e c i al
i g n i te r  i s  u s e d ,  th e  m ai n  b u r n e r  fame  s h a l l  b e  p r o ve n  b y a
fame  s c an n e r.

5 . 4 . 4 . 1 . 2    T h e  i g n i te r  fame  o r  ar c  s h al l  i m p i n ge  o n  th e  m ai n
b u r n e r  ai r-fu e l  m i x tu r e  a n d  s h al l  s u p p l y i g n i ti o n  e n e r g y to

p r o vi d e  i m m e d i ate  i gn i ti o n  o f al l  fu e l  d i s c h ar g e  fr o m  th e  m ai n
b u r n e r  u n d e r  l i g h t-o ff c o n d i ti o n s .

5 . 4 . 4 . 1 . 3 *  I gn i te r S afe ty S h u to ff Val ve s .    Two  s afe ty s h u to ff
va l ve s  i n  s e r i e s  s h al l  b e  p r o vi d e d  i n  th e  fu e l  g as  l i n e  to  th e

i gn i te r,  an d  an  au to m ati c  ve n t va l ve  s h a l l  b e  p r o vi d e d  b e twe e n
th e  two  val ve s .

5 . 4 . 4 . 1 . 3 . 1    Wh e n  a  l i s te d  a u to m a ti c  va l ve -p r o vi n g  s ys te m  i s
u s e d  wi th  two  s afe ty s h u to ff val ve s  i n  s e r i e s ,  th e  au to m ati c  ve n t
va l ve  s h a l l  b e  p e r m i tte d  to  b e  o m i tte d .

5 . 4 . 4 . 1 . 3 . 2 *    Wh e r e  an  au to m ati c  va l ve -p r o vi n g  s ys te m  i s  i n ‐
s tal l e d ,  val ve -p r o vi n g  s h a l l  b e  p e r fo r m e d  e i th e r  a fte r  e ve r y

b u r n e r  s h u td o wn  o r  p r i o r  to  e ve r y b u r n e r  l i g h t-o ff.

5 . 4 . 4 . 1 . 4    T h e  i gn i te r  s h al l  b e  d e s i g n e d  fo r  p e r i o d i c  r e m o val ,
c l e an i n g ,  an d  m ai n te n a n c e .

5 . 4 . 4 . 2  M ai n  B ur n e r.

5 . 4 . 4 . 2 . 1    T h e  m ai n  b u r n e r  s h al l  d i r e c t th e  fu e l  an d  a i r  i n to
th e  fu r n ac e  s o  a s  to  p r o vi d e  a s ta b l e  fame  a n d  effcient

c o m b u s ti o n  o ve r  i ts  e n ti r e  o p e r a ti n g r a n ge .

5 . 4 . 4 . 2 . 2    T h e  l i m i ts  o f s tab l e  fame  fo r  th e  b u r n e r  s h a l l  b e
d e te r m i n e d  b y te s ts .

5 . 4 . 4 . 2 . 2 . 1    T h e s e  te s ts  s h al l  b e  p e r fo r m e d  wi th o u t th e  i gn i te r
i n  s e r vi c e  a n d  s h al l  i n c l u d e  th e  i n te n d e d  r an g e  an d  gr a d e  o f
fu e l ( s ) .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 3 2

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 4 . 4 . 2 . 2 . 2 *    T h e  te s ts  s h al l  ve r i fy th a t tr an s i e n ts  th at ar e  g e n e r ‐
ate d  i n  th e  fu e l  an d  ai r  s ys te m s  d o  n o t ad ve r s e l y affe c t b u r n e r
o p e r ati o n .

5 . 4 . 4 . 2 . 3    E ac h  m a n u a l  a d j u s tm e n t fe a tu r e  o n  th e  b u r n e r  s h a l l
b e  p r o vi d e d  wi th  m e an s  fo r  s e c u r i n g  i t i n  i ts  i n te n d e d  p o s i ti o n .

5 . 4 . 4 . 2 . 4    T h e  ato m i z i n g  e q u i p m e n t fo r  o i l  b u r n e r s  s h al l  b e
d e s i g n e d  fo r  p e r i o d i c  r e m o va l ,  c l e an i n g,  an d  m a i n te n an c e .

5 . 4 . 4 . 2 . 5    An y p r o c e d u r e  fo r  c l e a r i n g  th e  ato m i z e r  an d  p i p i n g
i n to  th e  fu r n ac e  p r i o r  to  s h u td o wn  s h al l  b e  ac c o m p l i s h e d  wh i l e
th e  fan  i s  o p e r ati n g  an d  th e  i g n i te r  i s  r e -e s tab l i s h e d  o r  th e
m a i n  fame  i s  p r o ve n  c o n ti n u o u s l y d u r i n g  th i s  o p e r a ti o n .

5 . 4 . 4 . 2 . 6    C l e ar i n g o f th e  o i l  p as s ag e s  o f th e  a to m i z e r  i n to  th e
fu r n ac e  i m m e d i a te l y a fte r  a s h u td o wn  s h al l  b e  p r o h i b i te d .

5 . 4 . 4 . 3  Ato m i z i n g M e d i u m  fo r O i l  B u r n e rs .

5 . 4 . 4 . 3 . 1    Wh e r e  th e  fu e l  i s  to  b e  a to m i z e d  wi th  th e  a s s i s ta n c e
o f an o th e r  m e d i u m ,  th i s  a to m i z i n g  m e d i u m  s h a l l  b e  s u p p l i e d
fr e e  o f c o n ta m i n an ts  th a t c o u l d  c a u s e  a n  i n te r r u p ti o n  o f s e r v‐
i c e .

5 . 4 . 4 . 3 . 2    T h e  ato m i z i n g  m e d i u m  s h a l l  b e  p r o vi d e d  a t th e  p r e s ‐
s u r e  a n d  te m p e r atu r e  specifed  b y th e  b u r n e r  m an u fa c tu r e r.

5 . 4 . 4 . 3 . 3    P r o vi s i o n s  s h al l  b e  m a d e  to  e n s u r e  th at fu e l  c an n o t
e n te r  th e  a to m i z i n g  m e d i u m  l i n e  d u r i n g  o r  afte r  o p e r ati o n .

5 . 4 . 4 . 4  C o m b u s ti o n  Ai r S up p l y.

5 . 4 . 4 . 4 . 1    T h e  c o m b u s ti o n  a i r  s u p p l y e q u i p m e n t s h a l l  b e  c a p a‐
b l e  o f s u p p l yi n g  c o m b u s ti o n  ai r  fo r  th e  o p ti m u m  ai r- fu e l  r a ti o
o ve r  th e  e n ti r e  o p e r a ti n g r an g e  o f th e  b u r n e r.

5 . 4 . 4 . 4 . 2    P r o vi s i o n s  s h al l  b e  m ad e  fo r  p e r i o d i c  c l e an i n g o f th e
c o m b u s ti o n  ai r  s u p p l y e q u i p m e n t.

5 . 4 . 4 . 4 . 3    T h e  r e q u i r e m e n ts  fo r  th e  a va i l a b i l i ty o f c o m b u s ti o n
ai r  s h al l  b e  d e te r m i n e d  fr o m  N F PA 3 1  an d  N F PA 5 4 .

5 . 4 . 4 . 4 . 3 . 1    L o u ve r s  an d  gr i l l e s  s h al l  b e  fxed  i n  th e  o p e n  p o s i ‐
ti o n  o r  i n te r l o c ke d  wi th  th e  e q u i p m e n t s o  th a t th e y ar e  o p e n e d
au to m ati c al l y o r  m a n u a l l y d u r i n g e q u i p m e n t o p e r a ti o n .  T h e
i n te r l o c k s h al l  b e  p l ac e d  o n  th e  d r i ve n  m e m b e r.

5 . 4 . 4 . 4 . 3 . 2    F a n s  s u p p l yi n g a i r  to  th e  b o i l e r  r o o m  fo r  c o m b u s ‐
ti o n  s h a l l  b e  i n te r l o c ke d  wi th  th e  b u r n e r  s o  th at airfow i s
p r o ve n  d u r i n g  e q u i p m e n t o p e r a ti o n .

5 . 4 . 4 . 5  Fu r n ac e .    T h e  fu r n a c e  s h a l l  b e  d e s i g n e d  to  p r o m o te
m a i n  b u r n e r  s ta b i l i ty wh i l e  m i n i m i z i n g  z o n e s  th at c a n n o t b e
p u r g e d .

5 . 4 . 4 . 6  C o m b u s ti o n  P ro d u c ts  Re m o val .

5 . 4 . 4 . 6 . 1 *    T h e  o u tl e t d r aft e q u i p m e n t s h al l  b e  c a p ab l e  o f
r e m o vi n g  c o m b u s ti o n  p r o d u c ts  wi th o u t ad ve r s e l y affe c ti n g
s tab l e  fame  c o n d i ti o n s .

5 . 4 . 4 . 6 . 2    Wh e r e  two  o r  m o r e  b o i l e r s  ar e  c o n n e c te d  to  a
c o m m o n  s tac k,  e ac h  c o n n e c ti o n  s h al l  b e  e q u i p p e d  wi th  a
d am p e r  s ys te m .

5 . 4 . 4 . 6 . 2 . 1    Al l  b o i l e r  o u tl e t d a m p e r s  s h al l  b e  e q u i p p e d  wi th
ac c e s s i b l e  o p e r ati n g  an d  l o c ki n g  d e vi c e s .

5 . 4 . 4 . 6 . 2 . 2    T h i s  e q u i p m e n t s h a l l  b e  c o m p ati b l e  wi th  th e
c o m b u s ti o n  c o n tr o l  s ys te m  o f th e  b o i l e r.

5 . 4 . 4 . 6 . 2 . 3    I n te r l o c ks  s h a l l  b e  p r o vi d e d  to  p r e ve n t fring
ag ai n s t a c l o s e d  d a m p e r.

5 . 4 . 4 . 6 . 2 . 4    To  p r e ve n t th e  i n te r l o c k fr o m  b e i n g  r e n d e r e d
n o n fu n c ti o n al  i f th e  l i n ka ge  b e c o m e s  d i s c o n n e c te d ,  o n e  o f th e
fo l l o wi n g  m e a n s  s h a l l  b e  p r o vi d e d :

( 1 ) P l a c i n g  th e  i n te r l o c k o n  th e  d r i ve n  m e m b e r
( 2 ) U ti l i z i n g a  fu r n a c e  p r e s s u r e  s wi tc h
( 3 ) O th e r  ap p r o ve d  m e a n s

5 . 4 . 4 . 6 . 2 . 5    D a m p e r s  s h al l  n o t b e  r e q u i r e d  o n  th e  o u tl e t o f
b o i l e r s  o f a typ e  i n  wh i c h  m ai n te n a n c e  o p e r a ti o n s  a r e

p e r fo r m e d  fr o m  o u ts i d e  th e  b o i l e r.

5 . 4 . 4 . 6 . 3 *    P e r m an e n tl y i n s tal l e d  fue  ga s  a n al yz e r s  s h a l l  n o t
p r e s e n t a n  i gn i ti o n  s o u r c e  h a z a r d  to  th e  fue  ga s  s tr e am  b e i n g

s a m p l e d .

5 . 4 . 5 *  C o m b us ti o n  C o n tro l  S ys te m .

5 . 4 . 5 . 1    T h e  c o m b u s ti o n  c o n tr o l  s ys te m  s h al l  b e  i n s ta l l e d  i n
ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f 4 . 1 3 . 1 .

5 . 4 . 5 . 2    T h e  c o m b u s ti o n  c o n tr o l  s ys te m  s h a l l  m a i n tai n  a i r-fu e l
m i x tu r e s  a t p r e -e s tab l i s h e d  r ati o s  th r o u g h o u t th e  o p e r ati n g
r an g e  o f th e  b u r n e r  an d  d u r i n g c h an g e s  i n  th e  fring  r ate .

5 . 4 . 5 . 3 *    T h e  s ys te m  s h al l  p r o vi d e  l i m i ts  o n  fu e l  an d  ai r  to
p r e ve n t fu r n a c e  i n p u t fr o m  b e i n g r e d u c e d  b e l o w th e  p o i n t o f

s tab l e  b u r n e r  o p e r a ti o n .

5 . 4 . 5 . 4    T h e  m i n i m u m  a n d  m ax i m u m  p o i n ts  o f s tab l e  b u r n e r
o p e r ati o n  s h a l l  b e  defned  b y th e  b u r n e r  m an u fac tu r e r  an d
verifed  b y o p e r a ti o n a l  te s ts .

5 . 4 . 5 . 5

5 . 4 . 5 . 5 . 1    T h e  r e q u i r e m e n ts  i n  4 . 1 3 . 2 . 1  s h a l l  n o t ap p l y.

5 . 4 . 5 . 5 . 2    T h e  airfow d e m an d  s h al l  n o t b e  r e d u c e d  b e l o w th e
l o w l i m i t o f th e  fu e l -b u r n i n g  s ys te m  a s  d e te r m i n e d  b y th e
b u r n e r  m a n u fac tu r e r  an d  verifed  b y o p e r ati n g  te s t.

5 . 4 . 5 . 6 *    C o n ti n u o u s  d i s p l ay o r  tr e n d i n g o f o p e r a ti n g p ar a m e ‐
te r s  c r i ti c al  to  o p e r ati o n ,  as  d e te r m i n e d  b y th e  b u r n e r  o r  b o i l e r

m a n u fac tu r e r,  s h a l l  b e  p r o vi d e d .

5 . 4 . 6  B u r n e r M an age m e n t S ys te m .

Δ 5 . 4 . 6 . 1    I n  ad d i ti o n  to  th e  r e q u i r e m e n ts  i n  S e c ti o n  4 . 1 1 ,  th e
b o i l e r  c o n tr o l  s ys te m  fo r  s i n g l e  b u r n e r  b o i l e r s  s h a l l  b e  p e r m i t‐

te d  to  b e  c o m b i n e d  wi th  th e  b u r n e r  m a n ag e m e n t s ys te m  u n d e r
o n e  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) * I f th e  fu e l -a i r  r ati o  i s  c o n tr o l l e d  e x te r n al l y fr o m  th e  b o i l e r
c o n tr o l  s ys te m

( 2 ) I f th e  c o m b i n e d  b o i l e r  c o n tr o l  a n d  b u r n e r  m an a ge m e n t
s ys te m  i s  specifcally l i s te d  o r  l ab e l e d  fo r  th e  a p p l i c a ti o n

( 3 ) I f a s i n g l e  s afe ty-r a te d  p r o g r am m a b l e  l o gi c  s ys te m  i s
p e r m i tte d  to  b e  u s e d  to  i m p l e m e n t b o th  b u r n e r  m an a ge ‐
m e n t s ys te m  s afe ty an d  p r o c e s s  l o g i c  i n  ac c o r d a n c e  wi th
5 . 4 . 6 . 1 . 1

N 5 . 4 . 6 . 1 . 1 *    A s i n gl e  s afe ty-r ate d  p r o gr a m m a b l e  l o g i c  s ys te m
s h a l l  b e  p e r m i tte d  to  b e  u s e d  to  i m p l e m e n t b o th  b u r n e r

m a n ag e m e n t s ys te m  s a fe ty an d  p r o c e s s  l o g i c  wh e r e  al l  o f th e
fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) T h e  p r o c e s s o r  an d  i n p u t/ o u tp u t ( I / O )  m o d u l e s  a r e
l i s te d  b y an  o r g an i z a ti o n  i n d e p e n d e n t fr o m  th e  m an u fac ‐
tu r e r  to  b e  at l e a s t S I L  2  c ap a b l e  ac c o r d i n g to  I E C  6 1 5 0 8 ,
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

Functional Safety of Electrical/Electronic/Programmable Elec‐
tronic Safety-Related Systems,  o r  e q u i va l e n t n ati o n al l y r e c o g‐
n i z e d  s tan d ar d .

( 2 ) T h e  p r o c e s s o r  an d  I / O  m o d u l e s  ar e  a p p l i e d  i n  ac c o r d ‐
an c e  wi th  th e  m an u fa c tu r e r ' s  s afe ty m an u al  to  a c h i e ve  at
l e as t S I L  2  c ap a b i l i ty.

( 3 ) Ac c e s s  to  m o d i fy th e  s afe ty l o gi c  an d  m e m o r y i s  r e s tr i c te d
to  a u th o r i z e d  u s e r s  b y l o c ks ,  p a s s wo r d s ,  o r  e q u i val e n t
m e a n s .

( 4 ) T h e  b u r n e r  m an a ge m e n t s ys te m  l o g i c  i s  i s o l a te d  i n  th e
s a fe ty a r e a o f th e  p r o c e s s o r.

N 5 . 4 . 6 . 1 . 2    O n e  way c o m m u n i c ati o n  fr o m  th e  s afe ty a r e a d e s c r i ‐
b e d  i n  5 . 4 . 6 . 1 . 1 ( 4 )  to  o th e r  s ys te m s  s h al l  b e  p e r m i tte d .

5 . 4 . 6 . 2    T h e  s ys te m  s h a l l  b e  e q u i p p e d  wi th  a m e th o d  o f d e te r ‐
m i n i n g  th e  o p e r a ti n g s tate  o f e ac h  i n te r l o c k wi th o u t d i s a s s e m ‐
b l i n g  a n y o f th e  d e vi c e s  as s o c i ate d  wi th  th e  i n te r l o c k.

5 . 4 . 6 . 3    E ac h  i n te r l o c k s h al l  b e  p r o vi d e d  wi th  a m e th o d  o f
e s tab l i s h i n g  th e  s e t p o i n t.

5 . 4 . 6 . 4    D e vi c e s  as s o c i ate d  wi th  th e  i n te r l o c ks  s h a l l  b e  d e s i gn e d
fo r  an ti c i p ate d  e n vi r o n m e n tal  c o n d i ti o n s ,  s u c h  as  te m p e r a tu r e ,

h u m i d i ty,  vi b r a ti o n ,  an d  c o r r o s i ve  ag e n ts .

5 . 4 . 6 . 5  B yp as s .

5 . 4 . 6 . 5 . 1    T h e  d e s i gn  s h al l  n o t r e q u i r e  an y d e l i b e r ate  d e fe a ti n g
o f an  i n te r l o c k to  s tar t o r  o p e r ate  e q u i p m e n t.

5 . 4 . 6 . 5 . 2    I n te r l o c ks  s h al l  b e  p e r m i tte d  to  b e  b yp a s s e d  a s
al l o we d  b y 4 . 5 . 5 ,  5 . 5 . 3 . 2 . 1 ( 4 ) ,  an d  5 . 5 . 3 . 3 . 1 ( 4 ) .

5 . 4 . 6 . 5 . 3    T h e  i n te r l o c ks  o n  th e  l o w wa te r  c u to u ts  s h a l l  b e
p e r m i tte d  to  b e  b yp as s e d  d u r i n g  n o r m al  o p e r ati o n  fo r  b l o w‐
d o wn  p u r p o s e s  o n l y.

5 . 4 . 6 . 5 . 3 . 1    T h e  b yp as s  o f 5 . 4 . 6 . 5 . 3  s h a l l  b e  o f a typ e  th at i s
te m p o r a r i l y h e l d  d u r i n g b l o wd o wn .

5 . 4 . 6 . 6 *    E a c h  s afe ty c o n tr o l  a c  c i r c u i t s h a l l  b e  two  wi r e s ,  o n e
s i d e  gr o u n d e d ,  a n d  s h al l  b e  p r o te c te d  wi th  a  s u i ta b l e  fu s e  o r

c i r c u i t b r e a ke r  i n  th e  h o t s i d e  o n l y.

5 . 4 . 6 . 7  S afe ty C o n tro l  d c  C i rc u i ts .

5 . 4 . 6 . 7 . 1    S afe ty c o n tr o l  d c  c i r c u i ts  s h a l l  b e  a r r an g e d  a s  c al l e d
fo r  i n  5 . 4 . 6 . 6  wh e r e  g r o u n d i n g  i s  p o s s i b l e .

5 . 4 . 6 . 7 . 2    Wh e r e  g r o u n d i n g i s  n o t p o s s i b l e  an d  th e  c i r c u i t vo l t‐
a ge  e x c e e d s  5 0  vo l ts ,  th e  c i r c u i t s h a l l  h ave  s wi tc h i n g c o n tac ts  i n

o n e  s i d e  o f th e  l i n e  a n d  s h a l l  b e  p r o vi d e d  wi th  gr o u n d -fau l t
c i r c u i t i n te r r u p te r s .

5 . 4 . 7  Fl am e  S afe ty S h u td o wn  S ys te m .

5 . 4 . 7 . 1    T h e  r e s p o n s e  ti m e  fr o m  fame  fa i l u r e  to  d e -
e n e r gi z a ti o n  o f th e  s afe ty s h u to ff va l ve s  s h al l  n o t e x c e e d

4  s e c o n d s .

5 . 4 . 7 . 2    T h e  r e s p o n s e  ti m e  fr o m  d e -e n e r g i z ati o n  o f th e  s a fe ty
s h u to ff val ve s  to  fu l l  c l o s u r e  s h a l l  n o t e x c e e d  1  s e c o n d .

5 . 4 . 7 . 3    Wh e r e  fame-sensing  d e te c to r s  c an  fai l  i n  th e  fame-
proven  m o d e ,  s e l f-c h e c ki n g  fe atu r e s  s h a l l  b e  p r o vi d e d  u n l e s s

th e  b u r n e r  i s  o p e r a te d  fo r  p e r i o d s  l e s s  th an  2 4  h o u r s  an d  th e
b u r n e r  m an a ge m e n t s ys te m  i n c l u d e s  a s a fe - s tar t c o m p o n e n t

c h e c ki n g  fe atu r e .

5 . 4 . 7 . 4    A s a fe -s tar t c o m p o n e n t c h e c ki n g  fe atu r e  s h al l  i n c l u d e
a  c i r c u i t i n c o r p o r a te d  i n  th e  b u r n e r  m an ag e m e n t s ys te m  th a t

p r e ve n ts  l i g h t-o ff i f th e  fame-sensing  r e l a y i s  i n  th e  fame-
present p o s i ti o n  d u e  to  c o m p o n e n t fai l u r e  o r  d u e  to  th e  p r e s ‐

e n c e  o f a c tu a l  o r  s i m u l a te d  fame.

5 . 4 . 8  E l e c tri c al  E q ui p m e n t.

5 . 4 . 8 . 1 *    Al l  e l e c tr i c al  e q u i p m e n t an d  wi r i n g  s h al l  c o n fo r m  to
NFPA 70.

5 . 4 . 8 . 2    S p e c i a l  fu e l s  o r  a p p l i c a ti o n s  c o u l d  r e q u i r e  c o m p o ‐
n e n ts  fo r  h az ar d o u s  l o c a ti o n  a n d  s h al l  b e  r e vi e we d  d u r i n g th e

d e s i g n  o f th e  s ys te m .

5 . 4 . 9 *  G as  an d  O i l  Fi ri n g:  S p e c i al  P ro b l e m s .    S ys te m s  i n s tal l e d
o r  d e s i g n e d  to  r e d u c e  N O x  e m i s s i o n s  s h al l  b e  e va l u ate d  to

e n s u r e  th at th e  p e r fo r m an c e  o f fame  s afe ty a n d  c o m b u s ti o n
c o n tr o l  s ys te m s  ar e  n o t i m p ai re d .

5 . 5  S tar ti n g o f a C o l d  B o i l e r.

5 . 5 . 1  G e n e ral .

5 . 5 . 1 . 1    S ta r ti n g o f a c o l d  b o i l e r  s h a l l  b e  ac c o m p l i s h e d  i n
c o n fo r m a n c e  wi th  th e  m an u fac tu r e r ' s  r e c o m m e n d ati o n s .

5 . 5 . 1 . 2    I n  n o  c a s e  s h al l  a b o i l e r  th a t h as  b e e n  ta ke n  o u t o f
s e r vi c e  fo r  m ai n te n an c e ,  r e p ai r,  o r  e x te n d e d  s h u td o wn  b e  s tar ‐
te d  fr o m  a  c o l d  c o n d i ti o n  wi th o u t a tr a i n e d  o p e r ato r  p r e s e n t.

5 . 5 . 1 . 3  S tar t- U p  P ro c e d u re s .

5 . 5 . 1 . 3 . 1    Ap p l i c a b l e  s ta r t- u p  p r o c e d u r e s  fo r  th e  p r o vi d e d
b o i l e r  s h al l  b e  fo l l o we d .

5 . 5 . 1 . 3 . 2    T h e  fring  r ate  s h al l  b e  l i m i te d  i n  a c c o r d a n c e  wi th
th e  b o i l e r  m an u fa c tu r e r ' s  i n s tr u c ti o n s .

5 . 5 . 2  G as - Fi re d  B o i l e rs .    T h e  p r o c e d u r e s  o f S e c ti o n  5 . 6  s h a l l
b e  fo l l o we d  fo r  s ta r ti n g a c o l d  gas-fred  b o i l e r.

5 . 5 . 3  O i l - Fi re d  B u r n e rs .    Wh e n  s te am  i s  n o t a va i l ab l e  fo r  h e a t‐
i n g  o i l ,  a s  a n  a to m i z i n g  m e d i u m ,  o r  fo r  d r i vi n g  a u x i l i ar y e q u i p ‐

m e n t,  o n e  o f th e  s ta r ti n g m e th o d s  d e s c r i b e d  i n  5 . 5 . 3 . 1 ,  5 . 5 . 3 . 2 ,
o r  5 . 5 . 3 . 3  s h al l  b e  u s e d .

5 . 5 . 3 . 1  Au x i l i ar y Ai r Ato m i z i n g o f O i l .    Wh e n  a u x i l i ar y ai r
ato m i z i n g o f o i l  i s  u s e d  fo r  a c o l d  s tar t-u p ,  a l l  th e  e q u i p m e n t,
fa c i l i ti e s ,  an d  p r o c e d u r e s  l i s te d  i n  5 . 5 . 3 . 1 . 1 ,  5 . 5 . 3 . 1 . 2 ,  an d

5 . 5 . 3 . 1 . 3  s h a l l  b e  r e q u i r e d .

5 . 5 . 3 . 1 . 1  Re q u i re d  E q u i p m e n t.    T h e  fo l l o wi n g e q u i p m e n t
s h a l l  b e  r e q u i r e d :

( 1 ) F o r c e d  d r aft ( F D )  fa n
( 2 ) Ap p r o ve d  au x i l i ar y o i l  h e ate r  fo r  s tar t-u p  fu e l  fow wi th  a

c a p a c i ty n o t l e s s  th an  th at r e q u i r e d  fo r  m i n i m u m  fre
wi th  s tab l e  fame  ( o n l y fo r  fu e l  o i l s  th at r e q u i r e  h e a ti n g)

( 3 ) C h e c k val ve s  i n  s te a m  a n d  ai r  l i n e s  to  th e  ato m i z e r

5 . 5 . 3 . 1 . 2 *  Re q ui re d  Fac i l i ty.    An  al te r n a te  a to m i z i n g  ai r  s u p p l y
s h a l l  b e  r e q u i r e d .

5 . 5 . 3 . 1 . 3  S tar ti n g P ro c e d u re .    T h e  fo l l o wi n g  p r o c e d u r a l  s te p s
s h a l l  b e  fo l l o we d :

( 1 ) C i r c u l ate  an d  h e at o i l ,  u s i n g a u x i l i ar y h e a te r  a n d  r e c i r c u ‐
l ati n g  s ys te m ,  to  s ati s fy al l  i n te r l o c ks ,  wh e r e  i n c l u d e d .

( 2 ) F o l l o w th e  prefring  a n d  l i gh t-o ff c yc l e s  as  d e s c r i b e d  i n
S e c ti o n  5 . 6 ,  u s i n g ai r  as  th e  ato m i z i n g  m e d i u m .

( 3 ) S e t c o m b u s ti o n  c o n tr o l  at th e  l i gh t-o ff fring  r ate .
( 4 ) Wh e n  s te am  p r e s s u r e  h a s  r e ac h e d  th e  p o i n t r e q u i r e d  fo r

h e ati n g  an d  a to m i z i n g  th e  o i l ,  s h u t d o wn  i n  a c c o r d a n c e

Full document details: NFPA 85 2023

http://www.avadocuments.com/doc/nfpa-85-2023
http://www.avadocuments.com/doc/nfpa-85-2023


B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 3 4

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

wi th  th e  n o r m al  s h u td o wn  p r o c e d u r e  d e s c r i b e d  i n
S e c ti o n  5 . 6 .

( 5 ) C l o s e  th e  ato m i z i n g  a i r  s u p p l y an d  o p e n  th e  ato m i z i n g
s te am  s u p p l y,  m aki n g  c e r ta i n  th a t d r y s te am  i s  avai l a b l e .

( 6 ) C h an g e  o ve r  fr o m  au x i l i a r y o i l  h e a te r  to  s te am  o i l  h e ate r.
( 7 ) C o n ti n u e  th e  b o i l e r  s tar t-u p  s e q u e n c e .

5 . 5 . 3 . 2  Au x i l i ar y M e c h an i c al  Ato m i z i n g o f H e avy O i l .    Wh e n
a u x i l i ar y m e c h a n i c al  ato m i z i n g o f h e avy o i l  i s  u s e d  fo r  a c o l d
s tar t-u p ,  a l l  th e  e q u i p m e n t,  fa c i l i ti e s ,  an d  p r o c e d u r e s  i n

5 . 5 . 3 . 2 . 1  an d  5 . 5 . 3 . 2 . 2  s h al l  b e  r e q u i r e d .

5 . 5 . 3 . 2 . 1  Re q u i re d  E q u i p m e n t.    T h e  fo l l o wi n g  e q u i p m e n t an d
fa c i l i ti e s  s h al l  b e  r e q u i r e d :

( 1 ) F D  fa n .
( 2 ) Ap p r o ve d  au x i l i ar y o i l  h e ate r  fo r  s tar t-u p  fu e l  fow wi th  a

c a p a c i ty n o t l e s s  th an  th at r e q u i r e d  fo r  m i n i m u m  fre
wi th  s tab l e  fame.

( 3 ) M e c h an i c a l  ato m i z e r.
( 4 ) M e an s  to  b yp a s s  ato m i z i n g m e d i u m  i n te r l o c ks .  T h e

b yp a s s e d  i n te r l o c ks  s h a l l  b e  m ad e  e vi d e n t to  th e  o p e r ato r
b y m e an s  o f war n i n g d e vi c e s .

5 . 5 . 3 . 2 . 2  S tar ti n g P ro c e d u re .    T h e  fo l l o wi n g  p r o c e d u r al  s te p s
s h a l l  b e  fo l l o we d :

( 1 ) C i r c u l ate  an d  h e a t o i l  u s i n g  au x i l i a r y h e ate r  a n d  r e c i r c u ‐
l ati n g  s ys te m s  to  s ati s fy o i l  i n te r l o c ks ,  wh e r e  i n c l u d e d .

( 2 ) B yp as s  a to m i z i n g  m e d i u m  i n te r l o c ks .  [See 5. 5. 3. 2. 1 (4). ]
( 3 ) I n s e r t m e c h an i c al  a to m i z e r.
( 4 ) F o l l o w th e  prefring  a n d  l i gh t-o ff c yc l e s  as  d e s c r i b e d  i n

S e c ti o n  5 . 6 .
( 5 ) S e t c o m b u s ti o n  c o n tr o l  at th e  l i gh t-o ff fring  r ate .
( 6 ) Wh e n  s te am  p r e s s u r e  h a s  r e ac h e d  th e  p o i n t r e q u i r e d  fo r

h e ati n g  an d  a to m i z i n g  th e  o i l ,  s h u t d o wn  i n  a c c o r d a n c e
wi th  th e  n o r m al  s h u td o wn  p r o c e d u r e  a s  d e s c r i b e d  i n
S e c ti o n  5 . 6 .

( 7 ) Re m o ve  th e  m e c h a n i c al  ato m i z e r.
( 8 ) I n s e r t th e  s te a m  a to m i z e r.
( 9 ) M ake  th e  a to m i z i n g  m e d i u m  i n te r l o c ks  o p e r a b l e  an d

p l a c e  i n to  s e r vi c e .
( 1 0 ) C h an g e  o ve r  fr o m  a u x i l i ar y o i l  h e ate r  to  s te am  o i l

h e a te r.
( 1 1 ) C o n ti n u e  th e  b o i l e r  s tar t-u p  s e q u e n c e .

5 . 5 . 3 . 3  Au x i l i ar y M e c h an i c al  Ato m i z i n g o f L i gh t ( U n h e ate d )
O i l .    Wh e n  au x i l i ar y m e c h an i c al  ato m i z i n g o f l i gh t ( u n h e ate d )
o i l  i s  u s e d  fo r  a  c o l d  s ta r t- u p ,  a l l  th e  e q u i p m e n t,  fac i l i ti e s ,  an d

p r o c e d u r e s  i n  5 . 5 . 3 . 3 . 1  th r o u gh  5 . 5 . 3 . 3 . 3  s h al l  b e  r e q u i r e d .

5 . 5 . 3 . 3 . 1  Re q u i re d  E q u i p m e n t.    T h e  fo l l o wi n g e q u i p m e n t
s h a l l  b e  r e q u i r e d :

( 1 ) F D  fa n .
( 2 ) M e c h an i c a l  ato m i z e r.
( 3 ) C h e c k val ve s  i n  th e  h e a vy an d  l i g h t o i l  l i n e s .
( 4 ) M e an s  to  b yp a s s  ato m i z i n g m e d i u m  i n te r l o c ks .  T h e

b yp a s s e d  i n te r l o c ks  s h a l l  b e  m ad e  e vi d e n t to  th e  o p e r ato r
b y m e an s  o f war n i n g d e vi c e s .

5 . 5 . 3 . 3 . 2  Re q u i re d  Fac i l i ty.    A l i gh t o i l  s u p p l y s h al l  b e
r e q u i re d .

5 . 5 . 3 . 3 . 3  S tar ti n g P ro c e d u re .    T h e  fo l l o wi n g  p r o c e d u r a l  s te p s
s h a l l  b e  fo l l o we d :

( 1 ) S h u t o ff h e avy o i l  to  th e  s ys te m .
( 2 ) I n s e r t th e  m e c h an i c a l  ato m i z e r.

( 3 ) B yp as s  h e avy o i l  an d  a to m i z i n g  m e d i u m  i n te r l o c ks .  [See
5. 5. 3. 3. 1 (4). ]

( 4 ) O p e n  th e  l i gh t o i l  s u p p l y i n to  th e  s ys te m .
( 5 ) F o l l o w prefring  a n d  l i gh t-o ff c yc l e s  d e s c r i b e d  i n

S e c ti o n  5 . 6 .
( 6 ) S e t c o m b u s ti o n  c o n tr o l  at th e  l i gh t-o ff r ate .
( 7 ) Wh e n  s te am  p r e s s u r e  h a s  r e ac h e d  th e  p o i n t r e q u i r e d  fo r

h e a ti n g a n d  a to m i z i n g  th e  h e avy o i l ,  s h u t d o wn  i n
ac c o r d an c e  wi th  th e  n o r m al  s h u td o wn  p r o c e d u r e  a s
d e s c r i b e d  i n  S e c ti o n  5 . 6 .

( 8 ) S h u t o ff th e  l i g h t o i l  s u p p l y to  th e  s ys te m .
( 9 ) Re m o ve  th e  m e c h a n i c al  ato m i z e r.

( 1 0 ) I n s e r t th e  s te a m  a to m i z e r.
( 1 1 ) M ake  th e  h e a vy o i l  an d  ato m i z i n g m e d i u m  i n te r l o c ks

o p e r ab l e  b y r e m o vi n g  b yp a s s e s .
( 1 2 ) O p e n  th e  h e avy o i l  s u p p l y to  th e  s ys te m .
( 1 3 ) C o n ti n u e  th e  b o i l e r  s tar t-u p  s e q u e n c e .

5 . 6  B u r n e r M an age m e n t S ys te m s .

5 . 6 . 1 *  G e n e ral .    T h i s  s e c ti o n  s h a l l  b e  u s e d  to  defne  r e q u i r e ‐
m e n ts  fo r  a u to m a ti c  r e c yc l i n g ,  a u to m a ti c  n o n r e c yc l i n g,  an d

m a n u al  s u p e r vi s e d  b u r n e r  m an ag e m e n t s ys te m s .

5 . 6 . 1 . 1    M an u a l  s ys te m s  s h al l  n o t b e  i n s ta l l e d  fo r  n e w i n s tal l a‐
ti o n s  o r  m a j o r  al te r a ti o n s .

5 . 6 . 1 . 2    D i ffe r e n t ar r a n ge m e n ts  s h a l l  b e  p e r m i tte d  i f th e y
p r o vi d e  p r o te c ti o n  a n d  m e e t th e  i n te n t o f th i s  c o d e .  (See Figure

A. 5. 4. 1 ,  Figure A. 5. 4. 2. 3. 1 ,  and Figure A. 5. 4. 4. 1  for typical arrange‐
ments. )

5 . 6 . 2  Au to m ati c  B ur n e r M an age m e n t S ys te m  — Re c yc l i n g.

5 . 6 . 2 . 1    An  a u to m a ti c  r e c yc l i n g u n i t s h al l  n o t b e  s ta r te d  fr o m  a
c o l d  c o n d i ti o n  u n l e s s  a tr ai n e d  o p e r ato r  i s  p r e s e n t.  (See

Section 5. 5 for instructions on starting a cold boiler. )

5 . 6 . 2 . 2    U n d e r l yi n g  a l l  th e  r e q u i r e m e n ts  o f 5 . 6 . 2  s h a l l  b e  th e
p r e m i s e  th at th e  u n i t i s  h o t a n d  th at s te am  p r e s s u r e  an d  o p e r ‐

ati n g  wate r  l e ve l  s h a l l  h a ve  b e e n  e s ta b l i s h e d .

5 . 6 . 2 . 3    T h e  fu e l  to  b e  fred  s h al l  h ave  b e e n  m an u al l y s e l e c te d .

5 . 6 . 2 . 4    T h e  a l te r n ate  fu e l  s ys te m  s h a l l  b e  p l a c e d  i n  a nonfring
c o n d i ti o n ,  a n d  th e  m a n u al  b u r n e r  va l ve ( s )  s h a l l  b e  c l o s e d .

5 . 6 . 2 . 5    An  i g n i te r  a s  specifed  i n  5 . 4 . 4 . 1 . 1  s h al l  b e  p r o vi d e d .

5 . 6 . 2 . 6    An  au to m ati c  r e c yc l i n g  u n i t s h al l  r e c yc l e  o n  h i gh
s te am  p r e s s u r e ,  h i g h  wate r  te m p e r a tu r e ,  o r  l o w wa te r  l e ve l  ( n o t
d e te r m i n e d  b y th e  a u x i l i ar y l o w wate r  c u to u t)  an d  p e r fo r m

fo u r  m aj o r  fu n c ti o n s  as  gi ve n  i n  5 . 6 . 2 . 6 . 1  th r o u g h  5 . 6 . 2 . 6 . 4 . 4 .

5 . 6 . 2 . 6 . 1  Prefring C yc l e .    T h e  prefring  c yc l e  s h al l  ac c o m p l i s h
th e  fo l l o wi n g  s te p s  i n  th e  l i s te d  o r d e r  e x c e p t th a t th e  o r d e r  o f

s te p s  ( 5 ) ,  ( 6 ) ,  an d  ( 7 )  i n  th e  s e q u e n c e  s h al l  b e  p e r m i tte d  to
va r y:

( 1 ) P r o ve  th e  m a i n  fu e l  s afe ty s h u to ff va l ve s  a r e  c l o s e d .
( 2 ) P r o ve  n o  fame  i s  p r e s e n t at th e  b u r n e r.
( 3 ) S tar t th e  fan .
( 4 ) S a ti s fy th e  fa n  i n te r l o c k.
( 5 ) Wh e r e  an  ato m i z i n g  m e d i u m  i s  u s e d  a n d  i f n o t a l r e a d y

o n ,  ad m i t m e d i u m  to  th e  m a i n  b u r n e r.
( 6 ) Wh e r e  an  ato m i z i n g m e d i u m  i s  u s e d ,  s ati s fy th e  ato m i z ‐

i n g m e d i u m  i n te r l o c ks .
( 7 ) S ati s fy fu e l  i n te r l o c ks .
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( 8 ) P r o ve  th e  p u r g e  airfow b y s ati s fyi n g  o n e  o f th e  fo l l o wi n g
i te m s :

( a) Ai r  p r e s s u r e  an d  “ o p e n  d a m p e r ”  i n te r l o c ks  fo r  a l l
d am p e r s  i n  th e  fow p a th

( b ) Airfow i n te r l o c k
( 9 ) P u r g e  airfow m u s t r e ac h  n o  l e s s  th an  7 0  p e r c e n t o f th e

airfow r e q u i r e d  at m ax i m u m  c o n ti n u o u s  c a p ac i ty o f th e
u n i t.

( 1 0 ) D u r i n g th e  p u r g e ,  th e  ai r  d am p e r s  m u s t b e  d r i ve n  to
th e i r  fu l l  o p e n  p o s i ti o n s .  Airfow d u r i n g th e  p e r i o d  o f
o p e n i n g  th e  d am p e r s  an d  r e tu r n i n g  th e m  to  l i g h t-o ff
p o s i ti o n  i s  p e r m i tte d  to  b e  i n c l u d e d  i n  c o m p u ti n g th e

ti m e  fo r  th e  p u r ge .

( a) F o r  wa te r tu b e  b o i l e r s ,  th e  p u r ge  m u s t b e  fo r  at
l e as t e i gh t ai r  c h an g e s  o f th e  fu r n a c e  an d  ga s
p as s e s .

( b ) F o r  fretube  b o i l e r s ,  th e  p u r ge  m u s t b e  fo r  at l e as t
fo u r  a i r  c h an g e s  o f th e  fu r n ac e  an d  g as  p a s s e s .

( 1 1 ) S e t c o n tr o l s  to  l i gh t-o ff p o s i ti o n .
( 1 2 ) P r o ve  th e  d am p e r s  an d  fu e l  c o n tr o l  val ve  ar e  i n  l i g h t- o ff

p o s i ti o n .
( 1 3 ) I f a fue  g as  r e c i r c u l ati o n  s ys te m  i s  s u p p l i e d ,  th e n  p u r g e

i t p e r  th e  m an u fac tu r e r ' s  i n s tr u c ti o n s .

5 . 6 . 2 . 6 . 2  L i gh t- O ff C yc l e .

5 . 6 . 2 . 6 . 2 . 1  C l as s  3  I gn i te r.    T h e  l i g h t- o ff c yc l e  fo r  a b u r n e r
wi th  a  C l as s  3  i g n i te r  s h al l  ac c o m p l i s h  th e  fo l l o wi n g i n  th e
l i s te d  o r d e r :

( 1 ) * E n e r g i z e  th e  i g n i ti o n  tr a n s fo r m e r  an d  i gn i te r  fu e l  val ve s .
( 2 ) P r o ve  i g n i te r  fame  wi th i n  1 0  s e c o n d s  o f th e  e n e r gi z a ti o n

o f th e  i gn i te r  fu e l  va l ve s ;  fo r  a C l as s  3  s p e c i al  i g n i te r,
p r o o f o f i g n i te r  o p e r ati o n  i s  n o t r e q u i r e d .

( a) I f p r o ve n ,  ad m i t fu e l  to  m ai n  b u r n e r.  F o r  a n  o i l
b u r n e r  o th e r  th an  a r e tu r n  fow typ e ,  s i m u l tan e ‐
o u s l y s h u t o ff o i l -r e c i r c u l a ti n g fow.

( b ) I f n o t p r o ve n ,  i n i ti ate  a m as te r  fu e l  tr i p .
( 3 ) Afte r  a m a x i m u m  o f 1 0  s e c o n d s  fo r  g as  an d  N o s .  2  an d  4

o i l s  o r  1 5  s e c o n d s  fo r  N o s .  5  a n d  6  o i l s ,  s h u t o ff i g n i te r.
( 4 ) P r o ve  m ai n  fame  (see 5. 4. 4. 1 . 1 . 3 and 5. 4. 4. 1 . 1 . 4) an d

p r o c e e d  as  fo l l o ws :

( a) I f p r o ve n ,  r e l e as e  to  m o d u l ati n g  c o n tr o l  wh e r e
p r o vi d e d .

( b ) I f n o t p r o ve n ,  i n i ti ate  a m as te r  fu e l  tr i p .

5 . 6 . 2 . 6 . 2 . 2  C l as s  2  I gn i te r.    T h e  l i g h t- o ff c yc l e  fo r  a b u r n e r
wi th  a  C l as s  2  i g n i te r  s h al l  ac c o m p l i s h  th e  fo l l o wi n g i n  th e

l i s te d  o r d e r :

( 1 ) * E n e r g i z e  th e  i g n i ti o n  tr an s fo r m e r  an d  i gn i te r  fu e l  val ve s .
( 2 ) P r o ve  i g n i te r  fame  wi th i n  1 0  s e c o n d s  o f th e  e n e r gi z a ti o n

o f th e  i g n i te r  fu e l  val ve s  an d  p r o c e e d  a s  fo l l o ws :

( a) I f p r o ve n ,  ad m i t fu e l  to  th e  m ai n  b u r n e r.  F o r  an  o i l
b u r n e r  o th e r  th an  a r e tu r n  fow typ e ,  s i m u l tan e ‐
o u s l y s h u t o ff th e  r e c i r c u l ati n g  fow.

( b ) I f n o t p r o ve n ,  i n i ti a te  a m as te r  fu e l  tr i p .
( 3 ) Afte r  a m a x i m u m  o f 1 0  s e c o n d s  fo r  g as  a n d  N o s .  2  an d  4

o i l s  o r  1 5  s e c o n d s  fo r  N o s .  5  an d  6  o i l s ,  p r o ve  th e  m ai n
fame  (see 5. 4. 4. 1 . 1 . 2) a n d  p r o c e e d  as  fo l l o ws :

( a) I f p r o ve n ,  r e l e a s e  to  c o m b u s ti o n  c o n tr o l  fo r  m o d u ‐
l ati o n ,  wh e r e  p r o vi d e d .

( b ) I f n o t p r o ve n ,  i n i ti a te  a m as te r  fu e l  tr i p .

5 . 6 . 2 . 6 . 2 . 3  C l as s  1  I gn i te r.    T h e  l i g h t-o ff c yc l e  fo r  a b u r n e r
wi th  a  C l a s s  1  i g n i te r  s h a l l  ac c o m p l i s h  th e  fo l l o wi n g i n  th e
l i s te d  o r d e r :

( 1 ) * E n e r g i z e  th e  i g n i ti o n  tr an s fo r m e r  an d  i gn i te r  fu e l  val ve s .
( 2 ) P r o ve  i g n i te r  fame  wi th i n  1 0  s e c o n d s  o f th e  e n e r gi z a ti o n

o f th e  i gn i te r  fu e l  val ve s  an d  p r o c e e d  as  fo l l o ws :

( a) I f p r o ve n ,  ad m i t fu e l  to  th e  m ai n  b u r n e r.  F o r  an  o i l
b u r n e r  o th e r  th an  a r e tu r n  fow typ e ,  s i m u l tan e ‐

o u s l y s h u t o ff r e c i r c u l a ti n g fow.
( b ) I f n o t p r o ve n ,  i n i ti ate  a m as te r  fu e l  tr i p .

( 3 ) Afte r  a m a x i m u m  o f 1 0  s e c o n d s  fo r  g as  a n d  N o s .  2  an d  4
o i l s  o r  1 5  s e c o n d s  fo r  N o s .  5  an d  6  o i l s ,  p r o ve  th e  m ai n
fame  (see 5. 4. 4. 1 . 1 . 1 ) a n d  p r o c e e d  a s  fo l l o ws :

( a) I f p r o ve n ,  r e l e a s e  to  c o m b u s ti o n  c o n tr o l  fo r  m o d u ‐
l ati o n ,  wh e r e  p r o vi d e d .

( b ) I f n o t p r o ve n ,  i n i ti a te  a m as te r  fu e l  tr i p .

5 . 6 . 2 . 6 . 3  M o d u l ati o n .    M o d u l ati o n ,  wh e r e  p r o vi d e d ,  s h al l  b e
ac c o m p l i s h e d  b y a c o m b u s ti o n  c o n tr o l  s ys te m .

5 . 6 . 2 . 6 . 4  S h u td o wn .

5 . 6 . 2 . 6 . 4 . 1  N o r m al  S h u td o wn .    F o r  au to m ati c  r e c yc l i n g  b o i l ‐
e r s ,  h i gh  s te a m  p r e s s u r e ,  h i gh  wate r  te m p e r atu r e ,  o r  l o w wate r

l e ve l  ( n o t d e te r m i n e d  b y th e  au x i l i a r y l o w wate r  c u to u t)  s h a l l
ac c o m p l i s h  a n o r m a l  s h u td o wn ,  an d  th e  b u r n e r  s h al l  b e
al l o we d  to  r e c yc l e  wh e n  s te am  p r e s s u r e ,  wate r  te m p e r atu r e ,  o r

wate r  l e ve l  h as  r e tu r n e d  to  wi th i n  th e  p r e s e t o p e r ati n g  r a n ge .

5 . 6 . 2 . 6 . 4 . 2  N o r m al  S h u td o wn  C yc l e .    T h e  n o r m al  s h u td o wn
c yc l e  s h al l  ac c o m p l i s h  th e  fo l l o wi n g  i n  th e  l i s te d  o r d e r :

( 1 ) S h u t o ff th e  fu e l  s u p p l y to  th e  m a i n  b u r n e r.
( 2 ) F o r  o i l ,  p r o c e e d  as  fo l l o ws :

( a) F o r  wa te r tu b e  b o i l e r s ,  i f a C l as s  1  i g n i te r  i s  u s e d ,  u s e
th e  m a n u fac tu r e r ' s  i n s tr u c ti o n s  to  p u r g e  th e  m ai n

b u r n e r  o i l  gu n  p r i o r  to  c o n ti n u i n g th e  n o r m al  s h u t‐
d o wn .

( b ) F o r  fretube  b o i l e r s ,  wh e r e  th e  m a n u fac tu r e r ’ s
i n s tr u c ti o n s  p e r m i t,  p u r gi n g th e  m a i n  b u r n e r  o i l
g u n  i n  c o n j u n c ti o n  wi th  th e  o p e r ati o n  o f i ts  i gn i te r

i s  p e r m i tte d .
( c ) Wh e r e  u s e d ,  o p e n  th e  r e c i r c u l ati n g  va l ve .
( d ) Wh e r e  u s e d ,  s h u t o ff ato m i z i n g m e d i u m  i f r e q u i r e d

b y o p e r ati n g  p r o c e d u r e s .
( 3 ) S h u t o ff th e  fu e l  s u p p l y to  th e  i g n i te r  i f i n  o p e r ati o n .
( 4 ) P e r fo r m  a  p o s tp u r g e  o f th e  fu r n ac e  an d  b o i l e r  g as  p as s e s ;

th e  d u r a ti o n  o f th e  p o s tp u r ge  m u s t b e  n o  l e s s  th a n
1 5  s e c o n d s  at an  airfow r ate  n o t e x c e e d i n g  th a t a t wh i c h
th e  u n i t wa s  s h u t d o wn .

( 5 ) S h u t d o wn  th e  fan  i f r e q u i r e d  b y o p e r a ti n g p r o c e d u r e s .

5 . 6 . 2 . 6 . 4 . 3 *  M as te r Fu e l  Tri p .    An y o f th e  c o n d i ti o n s  i n
5 . 6 . 2 . 6 . 4 . 3 ( A)  o r  5 . 6 . 2 . 6 . 4 . 3 ( B )  s h al l  i n i ti a te  a m as te r  fu e l  tr i p ,
a n d  th e  b u r n e r  s h a l l  n o t b e  a l l o we d  to  r e c yc l e  u n ti l  a  tr a i n e d

o p e r ato r  d e te r m i n e s  th e  c au s e  o f th e  s h u td o wn  an d  take s  th e
n e c e s s ar y c o r r e c ti ve  a c ti o n  to  e n s u r e  th a t c o n d i ti o n s  a r e  wi th i n
specifed  o p e r a ti n g l i m i ts  p r i o r  to  r e s ta r ti n g.

( A)    O i l  c o n d i ti o n s  s h a l l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) L o w fu e l  p r e s s u r e
( 2 ) L o w te m p e r atu r e  o f h e ate d  o i l s
( 3 ) L o s s  o f c o m b u s ti o n  a i r  s u p p l y
( 4 ) L o s s  o f o r  fai l u r e  to  e s tab l i s h  fame
( 5 ) L o s s  o f c o n tr o l  s ys te m  ac tu a ti n g e n e r g y
( 6 ) P o we r  fa i l u r e
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2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 7 ) L o w wate r  l e ve l  as  d e te r m i n e d  b y th e  au x i l i ar y l o w wate r
c u to u t

( 8 ) L o s s  o f a to m i z i n g  m e d i u m ,  wh e r e  u s e d ,  a s  i n te r l o c ke d
b y fow o r  two  p r e s s u r e  s wi tc h e s  ( o n e  l o c a te d  at th e  s e r v‐

i c e  c o n n e c ti o n  a n d  th e  o th e r  at th e  b u r n e r,  e i th e r  o n e
o f wh i c h  s h al l  i n i ti ate  a  m a s te r  fu e l  tr i p  o n  l o w p r e s s u r e )

( 9 ) E x c e s s i ve  s te a m  p r e s s u r e  o r  wa te r  te m p e r atu r e
( 1 0 ) H i gh  te m p e r atu r e  o f h e a te d  o i l

( B )    Ga s  c o n d i ti o n s  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) H i gh  g as  p r e s s u r e
( 2 ) L o w g as  p r e s s u r e
( 3 ) L o s s  o f c o m b u s ti o n  ai r  s u p p l y
( 4 ) L o s s  o f o r  fai l u r e  to  e s tab l i s h  fame
( 5 ) L o s s  o f c o n tr o l  s ys te m  a c tu a ti n g e n e r g y
( 6 ) P o we r  fa i l u r e
( 7 ) L o w wate r  l e ve l  a s  d e te r m i n e d  b y th e  a u x i l i ar y l o w wate r

c u to u t
( 8 ) E x c e s s i ve  s te a m  p r e s s u r e  o r  wa te r  te m p e r atu r e

5 . 6 . 2 . 6 . 4 . 4  M as te r Fue l  Tri p  C yc l e .    T h e  m a s te r  fu e l  tr i p  c yc l e
s h a l l  ac c o m p l i s h  th e  fo l l o wi n g i n  th e  l i s te d  o r d e r  an d  s h al l  ac ti ‐

vate  an  a l ar m :

( 1 ) S h u t o ff th e  fu e l  s u p p l y to  th e  m ai n  b u r n e r.
( 2 ) S h u t o ff th e  fu e l  s u p p l y a n d  i n te r r u p t s p ar k to  th e  i g n i te r

i f i n  o p e r ati o n .
( 3 ) F o r  o i l ,  p r o c e e d  as  fo l l o ws :

( a) Wh e r e  u s e d ,  o p e n  th e  r e c i r c u l ati n g  va l ve .
( b ) Wh e r e  u s e d ,  s h u t o ff th e  ato m i z i n g m e d i u m  i f

r e q u i r e d  b y o p e r ati n g  p r o c e d u r e s .
( 4 ) Wh e r e  th e  i n e r ti n g  s ys te m  i s  u s e d ,  e n e r g i z e  i t s i m u l tan e ‐

o u s l y wi th  5 . 6 . 2 . 6 . 4 . 4 ( 1 ) .
( 5 ) P e r fo r m  a  p o s tp u r g e  o f th e  fu r n ac e  a n d  b o i l e r  g as  p as s e s .

T h e  d u r a ti o n  o f th e  p o s tp u r g e  m u s t b e  n o  l e s s  th an
1 5  s e c o n d s  a t an  airfow r ate  n o t e x c e e d i n g  th a t a t wh i c h

th e  u n i t wa s  s h u t d o wn .
( 6 ) Afte r  p o s tp u r ge ,  s h u t d o wn  th e  fan  i f d e s i r e d .
( 7 ) Re q u i r e  m an u a l  r e s e t.

5 . 6 . 3  Au to m ati c  B ur n e r M an age m e n t S ys te m s  — N o n re c yc l i n g.

5 . 6 . 3 . 1    An  au to m ati c  n o n r e c yc l i n g u n i t s h al l  n o t b e  s ta r te d
fro m  a c o l d  c o n d i ti o n  u n l e s s  a  tr ai n e d  o p e r a to r  i s  p r e s e n t.

5 . 6 . 3 . 2    T h e  p r o vi s i o n s  o f 5 . 6 . 2 . 2 ,  5 . 6 . 2 . 3 ,  an d  5 . 6 . 2 . 5  s h a l l
ap p l y.

5 . 6 . 3 . 3    An  au to m ati c  n o n r e c yc l i n g  u n i t s h al l  p e r fo r m  fo u r
m a j o r  fu n c ti o n s  a s  g i ve n  i n  5 . 6 . 2 . 6 . 1  th r o u gh  5 . 6 . 2 . 6 . 4 . 4 .

5 . 6 . 3 . 4    T h e  p r o vi s i o n s  o f 5 . 6 . 2 . 6 . 4 . 1  s h al l  n o t a p p l y.

5 . 6 . 3 . 5    Wh e n  h i g h  s te a m  p r e s s u r e ,  h i gh  wate r  te m p e r a tu r e ,  o r
l o w wate r  l e ve l  e s tab l i s h e s  a  n o r m a l  s h u td o wn ,  th e  b u r n e r  s h a l l

n o t b e  a l l o we d  to  r e c yc l e .

5 . 6 . 3 . 6    A tr a i n e d  o p e r ato r  s h al l  i n i ti ate  th e  r e s ta r t.

5 . 6 . 4  M an ual  S u p e r vi s e d  B u r n e r M an age m e n t S ys te m s .

5 . 6 . 4 . 1    T h e  p r o vi s i o n s  o f 5 . 6 . 2  s h a l l  a p p l y.  T h e  s te p s  l i s te d
s h a l l  b e  take n  b y a tr ai n e d  o p e r a to r  wh e n  s tar ti n g  a m an u al

s u p e r vi s e d  u n i t,  an d  th e  r e q u i r e d  i n te r l o c ks  s h al l  b e  satisfed  at
e ac h  s te p .

5 . 6 . 4 . 2    F u e l  p r e s s u r e  a n d  te m p e r atu r e ,  ato m i z i n g m e d i u m ,
c o n tr o l  s ys te m  e n e r g y,  p o we r,  an d  wate r  l e ve l  s h al l  h ave  b e e n

e s tab l i s h e d .

5 . 6 . 4 . 3    Wh e n  i n te r l o c ks  h a ve  b e e n  satisfed,  th i s  fac t s h al l  b e
i n d i c ate d  to  th e  o p e r ato r.

5 . 6 . 4 . 4    A m an u a l  s u p e r vi s e d  u n i t s h a l l  p e r fo r m  th e  fo u r  m a j o r
fu n c ti o n s  as  gi ve n  i n  5 . 6 . 2 . 6 . 1  th r o u g h  5 . 6 . 2 . 6 . 4 . 4 .

5 . 6 . 4 . 5    T h e  th r e e  specifc  p r o vi s i o n s  o f 5 . 6 . 2 . 1 ,  5 . 6 . 2 . 6 ,  an d
5 . 6 . 2 . 6 . 4 . 1  s h al l  n o t ap p l y.

5 . 6 . 4 . 6    Wh e n  h i gh  s te a m  p r e s s u r e ,  h i gh  wate r  te m p e r atu r e ,  o r
l o w wate r  l e ve l  e s tab l i s h e s  a  n o r m a l  s h u td o wn ,  th e  b u r n e r  s h a l l
n o t b e  a l l o we d  to  r e c yc l e .

5 . 6 . 5  S o o t B l o wi n g.    Wh e r e  s o o t b l o we r s  a r e  u s e d ,  th e  fo l l o w‐
i n g  s h a l l  a p p l y:

( 1 ) S o o t b l o wi n g  at n o n o p ti m u m  ai r-fu e l  r ati o s  h a s  b e e n
kn o wn  to  l e ad  to  e x p l o s i ve  fo r m a ti o n s  o f ai r-s o o t c l o u d s
wi th i n  th e  b o i l e r  an d  s h al l  b e  avo i d e d .

( 2 ) S o o t b l o we r s  s h al l  b e  o p e r a te d  o n l y wh i l e  b u r n e r s  a r e
fring  at r ate s  s u c h  th a t th e  b u r n e r  fame  c an n o t b e  e x ti n ‐
g u i s h e d .

( 3 ) B o i l e r s  th a t ar e  e q u i p p e d  wi th  a u to m a ti c  s o o t-b l o wi n g
e q u i p m e n t s h a l l  h a ve  th e i r  c o n tr o l s  i n te r l o c ke d  to
p r e ve n t o p e r ati o n  wh e n  th e  b u r n e r  i s  s h u t d o wn  o r  i n  th e
prefring  o r  l i g h t-o ff c yc l e s .

5 . 7  S i m u l tan e o us  Fi ri n g o f O i l  an d  G as  Fue l s .

5 . 7 . 1 *  G e n e ral .    T h e  e q u i p m e n t a n d  p r o c e d u r e s  r e q u i r e d  i n
5 . 7 . 1 . 1  th r o u g h  5 . 7 . 1 . 3  s h al l  b e  u s e d  to  avo i d  a  h az ar d o u s

fu r n ac e  c o n d i ti o n  wh e n  fring  o i l  a n d  g as  s i m u l tan e o u s l y i n  a
s i n gl e  b u r n e r  b o i l e r.

5 . 7 . 1 . 1    T h e  i n i ti a l  prefring  c yc l e ,  l i g h t-o ff c yc l e ,  an d  n o r m al
s h u td o wn  c yc l e s  fo r  th e  i n i ti a l  fu e l  to  b e  fred  a n d  fo r  s i n g l e
fu e l  o p e r a ti o n  s h a l l  b e  c o m p l e te d  i n  ac c o r d an c e  wi th

S e c ti o n  5 . 6 .

5 . 7 . 1 . 2    I gn i te r s  s h al l  b e  u s e d  d u r i n g  th e  l i g h t-o ff o f th e  s e c o n d
fu e l  as  r e q u i r e d  b y th e  m an u fa c tu r e r  a n d  as  e s ta b l i s h e d  b y te s t.

5 . 7 . 1 . 3    E ac h  b o i l e r  s h a l l  b e  te s te d  d u r i n g  i n i ti al  s tar t-u p  to
d e te r m i n e  wh e th e r  a n y modifcations  to  th e  p r o c e d u r e s  s p e c i ‐
fed  i n  S e c ti o n  5 . 6  a r e  r e q u i r e d  to  e s ta b l i s h  i gn i ti o n  o r  to  s a ti s fy

o th e r  d e s i g n  l i m i ta ti o n s  d u r i n g  l i gh t-o ff,  war m -u p ,  o r  n o r m al
o p e r ati o n .

5 . 7 . 2  E q u i p m e n t Re q u i re m e n ts .    T h e  fo l l o wi n g  e q u i p m e n t
s h a l l  b e  p r o vi d e d  fo r  c o n ti n u o u s  fring  o f b o th  o i l  an d  ga s :

( 1 ) A b u r n e r  th at i s  c a p ab l e  o f b u r n i n g e i th e r  fu e l  o i l  o r  fu e l
g as  i n d i vi d u al l y o r  b o th  fu e l s  s i m u l tan e o u s l y

( 2 ) A c o m b u s ti o n  c o n tr o l  s ys te m  th at i s  c a p ab l e  o f p e r fo r m ‐
i n g  th e  fo l l o wi n g  fu n c ti o n s :

( a) M e te r i n g  an d  to ta l i n g  th e  i n p u ts  fr o m  b o th  ga s  an d
o i l  fu e l s  al o n e  o r  i n  an y c o m b i n a ti o n

( b ) P r o p o r ti o n i n g  th e  to ta l  fu e l  i n p u t o f e a c h  fu e l  i n d i ‐
vi d u a l l y o r  i n  an y c o m b i n ati o n  to  to ta l  airfow i n
o r d e r  to  m a i n tai n  th e  a i r-fu e l  r ati o  wi th i n  d e s i gn

l i m i ts
( c ) L i m i ti n g fu e l  d e m an d  to  b e  l e s s  th an  m e as u r e d

airfow a n d  l i m i ti n g  ai r  d e m a n d  to  b e  gr e a te r  th a n
m e a s u r e d  fu e l  fow

( d ) F o r  i te m s  5 . 7 . 2 ( 2 ) ( a)  th r o u gh  5 . 7 . 2 ( 2 ) ( c ) ,  a c o n tr o l
s ys te m  th a t i s  d e s i gn e d  to  ac c o m m o d a te  a  fxed

am o u n t o f s e c o n d ar y fu e l  wi th o u t m e te r i n g  an d
to tal i n g al l  fu e l s  s h al l  b e  p e r m i tte d ,  p r o vi d e d  th e

s ys te m  m a i n tai n s  a i r-fu e l  r ati o s  wi th i n  d e s i g n  l i m i ts
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th r o u g h o u t th e  e n ti r e  o p e r ati n g  r an g e  o f th e
b u r n e r

( e ) L i m i ti n g to ta l  fu e l  i n p u t to  th e  m ax i m u m  c ap ac i ty
o f th e  b o i l e r

( f) C o n tr o l l i n g  a n d  m a i n tai n i n g  a  m i n i m u m  airfow
ra te  th at take s  i n to  a c c o u n t s i m u l ta n e o u s  fu e l
i n p u ts

( g) C o n tr o l l i n g  an d  m a i n tai n i n g m i n i m u m  i n p u t r ate s
o f e ac h  fu e l

( h ) Re q u i r i n g  a s tab l e  r e tu r n  to  d e s i g n  a i r-fu e l  r a ti o
afte r  th e  tr i p  o r  s h u td o wn  o f e i th e r  fu e l

( 3 ) A b u rn e r  m a n ag e m e n t s ys te m  wi th  th e  fo l l o wi n g  c a p ab i l i ‐
ti e s :

( a) M e e ts  th e  r e q u i r e m e n ts  o f 5 . 4 . 6  fo r  e ac h  fu e l  b e i n g
fred

( b ) Re q u i r e s ,  o n  a n  i n te r l o c k a c ti o n  specifc  to  o n l y o n e
o f th e  fu e l s  b e i n g  fred,  th a t th i s  p a r ti c u l a r  fu e l
au to m a ti c al l y s h u t d o wn  wi th  o p e r ati o n  c o n ti n u i n g
o n  th e  u n a ffe c te d  fu e l  i n  a s tab l e  m an n e r ;  s h u t‐
d o wn  o f b o th  fu e l s  p e r m i tte d

( c ) Re q u i r e s  th a t b o th  th e  frst an d  s e c o n d  fu e l s  b e
i n tr o d u c e d  wi th  th e i r  fow c o n tr o l  val ve s  i n  l i g h t- o ff
p o s i ti o n s

( d ) P r o vi d e s  fo r  th e  i n tr o d u c ti o n  o f th e  s e c o n d  fu e l
wi th o u t r e q u i r i n g  a b o i l e r  p u r ge

( e ) Re q u i r e s  a m an u al  r e s e t fo l l o wi n g  an y i n te r l o c k
s h u td o wn

( f) P r o h i b i ts  th e  s i m u l ta n e o u s  l i g h t-o ff o f b o th  fu e l s
( g) Re q u i r e s  fame  d e te c to r ( s )  i n  a c c o r d an c e  wi th  5 . 4 . 4

to  s u p e r vi s e  a n y o f th e  fo l l o wi n g  c o n d i ti o n s :

1 . I g n i te r  fame  a s  p e r m i tte d  b y i g n i te r  c l as s
2 . Gas  fring
3 . O i l  fring
4 . C o m b i n e d  g as  an d  o i l  fring

( h ) B u r n e r  fame  d e te c to r s  p e r m i tte d  to  s u p e r vi s e  th e
fu e l s  u s e d

5 . 7 . 3  S i m u l tan e o us  Fi ri n g o f O i l  an d  G as  Fu e l s  ( S e c o n d  Fu e l
S tar t) .    T h i s  s u b s e c ti o n  s h al l  defne  th e  r e q u i r e m e n ts  an d
p r o c e d u r e s  fo r  a l i g h t- o ff a n d  s u b s e q u e n t o p e r ati o n  o n  a

c o n ti n u o u s  b a s i s  o f a s e c o n d  fu e l .

5 . 7 . 3 . 1  E q ui p m e n t Re q u i re m e n ts .    E q u i p m e n t r e q u i r e m e n ts
s h a l l  b e  i n  ac c o r d a n c e  wi th  5 . 7 . 2  an d  5 . 7 . 3 . 2 .

5 . 7 . 3 . 2    A fu e l  tr an s fe r  m o d e  wi th  th e  fo l l o wi n g  fu n c ti o n s  s h a l l
b e  p r o vi d e d :

( 1 ) A gas-fring  m o d e  i n  wh i c h  o i l  c a n n o t b e  fred
( 2 ) An  oil-fring  m o d e  i n  wh i c h  g as  c a n n o t b e  fred
( 3 ) A gas-oil-fring  m o d e  th at p e r m i ts  s i m u l tan e o u s  fring  o f

b o th  fu e l s
( 4 ) T h e  c ap ab i l i ty to  s i gn a l  th e  c o m b u s ti o n  c o n tr o l  s ys te m  to

b i as  u p  th e  airfow,  to  p o s i ti o n  th e  c o n tr o l  va l ve  fo r  th e
s e c o n d  fu e l  to  l i g h t-o ff,  a n d  to  o p e n  th e  s afe ty s h u to ff

va l ve ( s )  o f th e  fu e l  b e i n g i n tr o d u c e d
( 5 ) T h e  c ap a b i l i ty to  b i as  u p  th e  airfow b y a p r e s e t va l u e  i n

r e s p o n s e  to  a  fu e l  tr a n s fe r  s i g n al  wh i l e  th e  airfow
r e m a i n s  i n  au to m ati c  m o d e

5 . 7 . 3 . 3  S u b s e q ue n t Fue l  L i gh t- O ff — O i l .    Wh e n  o i l  i s  i n tr o ‐
d u c e d  as  th e  s e c o n d  fu e l ,  th e  l i g h t-o ff c yc l e  fo r  th e  o i l  s h a l l

ac c o m p l i s h  th e  fo l l o wi n g  i n  th e  l i s te d  o r d e r :

( 1 ) P l a c e  fu e l  ga s  fow a n d  airfow c o n tr o l  l o o p s  i n  a u to ‐
m a ti c  m o d e .

( 2 ) S a ti s fy fu e l  o i l  s ys te m  i n te r l o c ks .

( 3 ) I n s tal l  o i l  a to m i z e r.
( 4 ) O p e n  a to m i z i n g  m e d i u m  s h u to ff val ve .
( 5 ) S e l e c t d u al  fu e l  fring.
( 6 ) S e t o i l  c o n tr o l  val ve  i n  l i g h t-o ff p o s i ti o n .
( 7 ) P r o ve  fu e l  o i l  c o n tr o l  val ve  i n  l i gh t-o ff p o s i ti o n .
( 8 ) Wi th  airfow i n  au to m ati c  m o d e ,  gr a d u al l y b i as  u p

airfow b y a  p r e s e t am o u n t c o r r e s p o n d i n g to  fu e l  i n p u t
o f fu e l  o i l  i n  l i g h t- o ff.

( 9 ) * E s ta b l i s h  i g n i ti o n  e n e r g y i n  a c c o r d a n c e  wi th  m an u fac ‐
tu r e r ' s  i n s tr u c ti o n s .  Wh e r e  an  i g n i te r  i s  r e q u i r e d ,  s e e
5 . 6 . 2 . 6 . 2 ,  5 . 6 . 2 . 6 . 2 . 2 ,  o r  5 . 6 . 2 . 6 . 2 . 3  fo r  o p e r ati n g  r e q u i r e ‐

m e n ts .
( 1 0 ) O p e n  o i l  s a fe ty s h u to ff va l ve s  an d  e s tab l i s h  o i l  fow

th r o u g h  th e  b u r n e r.
( 1 1 ) G r ad u al l y r e m o ve  airfow b i as .
( 1 2 ) Ve r i fy s ta b l e  fame  a n d  th at th e  a i r-fu e l  r ati o  i s  wi th i n

d e s i g n  l i m i ts .
( 1 3 ) P l a c e  th e  c o m b u s ti o n  c o n tr o l  s ys te m  i n to  th e  r e q u i r e d

m o d e  fo r  c o n tr o l l i n g i n p u t r ate  o f e ac h  fu e l .
( 1 4 ) S h u t d o wn  i gn i te r  as  r e q u i r e d .

5 . 7 . 3 . 4  S u b s e q u e n t Fu e l  L i gh t- O ff — G as .    Wh e n  g as  i s  i n tr o ‐
d u c e d  as  th e  s e c o n d  fu e l ,  th e  l i g h t-o ff c yc l e  fo r  th e  g as  s h a l l

a c c o m p l i s h  th e  fo l l o wi n g i n  th e  l i s te d  o r d e r :

( 1 ) P l a c e  fu e l  o i l  fow an d  airfow c o n tr o l  l o o p s  i n  a u to m a ti c
m o d e .

( 2 ) S a ti s fy fu e l  ga s  s ys te m  i n te r l o c ks .
( 3 ) S e l e c t d u al  fu e l  fring.
( 4 ) S e t ga s  c o n tr o l  val ve  i n  l i g h t- o ff p o s i ti o n .
( 5 ) P r o ve  fu e l  g as  c o n tr o l  val ve  i n  l i g h t-o ff p o s i ti o n .
( 6 ) Wi th  airfow i n  au to m ati c  m o d e ,  gr a d u al l y b i as  u p

airfow b y a  p r e s e t am o u n t c o r r e s p o n d i n g to  fu e l  i n p u t
o f fu e l  ga s  i n  l i g h t-o ff.

( 7 ) E s ta b l i s h  i g n i ti o n  e n e r gy i n  a c c o r d a n c e  wi th  m an u fac ‐
tu r e r ' s  i n s tr u c ti o n s .  Wh e r e  an  i g n i te r  i s  r e q u i r e d ,  s e e
5 . 6 . 2 . 6 . 2 ,  5 . 6 . 2 . 6 . 2 . 2 ,  o r  5 . 6 . 2 . 6 . 2 . 3  fo r  o p e r ati n g  r e q u i r e ‐

m e n ts .
( 8 ) C l o s e  th e  ve n t va l ve  ( wh e r e  u s e d ) ,  o p e n  th e  g as  s a fe ty

s h u to ff val ve s ,  a n d  e s ta b l i s h  g as  fow to  th e  b u r n e r.
( 9 ) G r ad u al l y r e m o ve  airfow b i as .

( 1 0 ) Ve r i fy s ta b l e  fame  a n d  th at th e  a i r-fu e l  r ati o  i s  wi th i n
d e s i g n  l i m i ts .

( 1 1 ) P l a c e  th e  c o m b u s ti o n  c o n tr o l  s ys te m  i n to  th e  r e q u i r e d
m o d e  fo r  c o n tr o l l i n g i n p u t r ate  o f e ac h  fu e l .

( 1 2 ) S h u t d o wn  i gn i te r  as  r e q u i r e d .

5 . 7 . 4  S h u td o wn  C yc l e .

5 . 7 . 4 . 1  N o r m al  O i l  S h utd o wn  C yc l e .    T h e  n o r m al  s h u td o wn
p r o c e d u r e  fo r  o i l  wh i l e  c o n ti n u i n g to  fre  g as  s h a l l  b e  i n  th e
fo l l o wi n g  o r d e r :

( 1 ) Re d u c e  th e  o i l  fow to  th e  l i g h t-o ff r ate .
( 2 ) Ve r i fy s tab l e  fame  an d  a d j u s t ai r-fu e l  r a ti o .
( 3 ) S h u t o ff th e  o i l  s u p p l y to  th e  b u r n e r  an d  o p e n  th e  o i l

r e c i r c u l a ti n g val ve ,  wh e r e  u s e d .
( 4 ) P u r g e  o i l  p as s ag e s  o f th e  o i l  ato m i z e r,  wh e r e  u s e d ,  i f

r e q u i r e d .
( 5 ) S h u t o ff th e  a to m i z i n g  m e d i u m ,  i f r e q u i r e d .
( 6 ) Re m o ve  th e  o i l  a to m i z e r  fr o m  th e  b u r n e r,  i f r e q u i r e d .
( 7 ) Ve r i fy s tab l e  fame  an d  th at th e  a i r-fu e l  r a ti o  o f th e  ga s

fre  i s  wi th i n  d e s i g n  l i m i ts .
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2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 7 . 4 . 2  N o r m al  G as  S h utd o wn  C yc l e .    T h e  n o r m al  s h u td o wn
p r o c e d u r e  fo r  g as  wh i l e  c o n ti n u i n g  to  fre  o i l  s h a l l  b e  i n  th e
fo l l o wi n g  o r d e r :

( 1 ) Re d u c e  th e  g as  fow to  th e  l i gh t-o ff r ate .
( 2 ) S h u t o ff th e  g as  s u p p l y to  th e  b u r n e r.
( 3 ) Ve r i fy s tab l e  fame  a n d  th at th e  a i r-fu e l  r ati o  o f th e  o i l  fre

i s  wi th i n  d e s i g n  l i m i ts .

5 . 7 . 4 . 3 *  O i l  Fu e l  Tri p .

5 . 7 . 4 . 3 . 1    An y o f th e  fo l l o wi n g o p e r a ti n g c o n d i ti o n s  s h a l l
ac c o m p l i s h  a tr i p  o f th e  o i l  s u p p l y to  th e  b u r n e r :

( 1 ) L o w fu e l  p r e s s u r e
( 2 ) L o w te m p e r atu r e  o f h e ate d  o i l s ,  wh e r e  u s e d
( 3 ) L o s s  o f ato m i z i n g m e d i u m ,  wh e r e  u s e d ,  as  i n te r l o c ke d  b y

fow o r  two  p r e s s u r e  s wi tc h e s ,  o n e  l o c ate d  a t th e  s e r vi c e
c o n n e c ti o n  an d  th e  o th e r  a t th e  b u r n e r,  e i th e r  o n e  o f
wh i c h  s h al l  i n i ti a te  a  s a fe ty s h u td o wn  o n  l o w p r e s s u r e

( 4 ) H i gh  te m p e r atu r e  o f h e a te d  o i l ,  wh e r e  u s e d

5 . 7 . 4 . 3 . 2    A m a s te r  fu e l  tr i p  s h a l l  o c c u r  i f o i l  i s  th e  o n l y fu e l
b e i n g fred.

5 . 7 . 4 . 4  G as  Fue l  Tri p .

5 . 7 . 4 . 4 . 1    E i th e r  o f th e  fo l l o wi n g c o n d i ti o n s  s h a l l  ac c o m p l i s h  a
tr i p  o f th e  g as  s u p p l y to  th e  b u r n e r :

( 1 ) H i gh  g as  p r e s s u r e
( 2 ) L o w g as  p r e s s u r e

5 . 7 . 4 . 4 . 2    A m a s te r  fu e l  tr i p  s h al l  o c c u r  i f ga s  i s  th e  o n l y fu e l
b e i n g fred.

5 . 7 . 4 . 5  M as te r Fu e l  Tri p .    An y o f th e  fo l l o wi n g  c o n d i ti o n s  s h a l l
i n i ti a te  a  m a s te r  fu e l  tr i p  o f th e  b o i l e r :

( 1 ) L o s s  o f c o m b u s ti o n  ai r  s u p p l y
( 2 ) L o s s  o f o r  fai l u r e  to  e s tab l i s h  fame
( 3 ) L o s s  o f c o n tr o l  s ys te m  a c tu a ti n g e n e r g y
( 4 ) P o we r  fa i l u r e
( 5 ) E x c e s s i ve  s te a m  p r e s s u r e  o r  wa te r  te m p e r atu r e
( 6 ) L o w wate r  l e ve l  a s  d e te r m i n e d  b y th e  a u x i l i ar y l o w wate r

c u to u t
( 7 ) T h e  o c c u r r e n c e  o f e i th e r  a n  o i l  o r  a  ga s  fu e l  tr i p  wh e n

o n l y th at fu e l  i s  b e i n g fred

5 . 8  S i m u l tan e o us  Fi ri n g o f O i l  an d  G as  fo r Fu e l  Tran s fe r O n l y.

5 . 8 . 1 *  G e n e ral .    T h e  e q u i p m e n t an d  p r o c e d u r e s  o f 5 . 8 . 1 . 1
th r o u g h  5 . 8 . 1 . 4  s h a l l  b e  u s e d  to  a vo i d  a  h a z a r d o u s  fu r n a c e
c o n d i ti o n  wh e n  o p e r a ti o n  o f th e  b o i l e r  i s  tr an s fe r r e d  fr o m  fu e l
o i l  to  fu e l  ga s  o r  fr o m  fu e l  ga s  to  fu e l  o i l  wi th o u t r e q u i r i n g a
s h u td o wn  o f th e  b o i l e r.

5 . 8 . 1 . 1  S i m u l tan e o us  Fi ri n g fo r Fu e l  Tran s fe r o n  a C o n ti n u o us
B as i s .    Wh e n  th e  c o m b u s ti o n  c o n tr o l  s ys te m  a n d  th e  b u r n e r
m a n ag e m e n t s ys te m  a r e  b o th  d e s i gn e d  fo r  fu e l  tr an s fe r  an d
s i m u l tan e o u s  fring  o f o i l  an d  ga s  fu e l s  o n  a  c o n ti n u o u s  b a s i s ,
th e  r e q u i r e m e n ts  o f S e c ti o n  5 . 7  s h a l l  a p p l y.

5 . 8 . 1 . 2    I g n i te r s  s h al l  b e  u s e d  d u r i n g  th e  fu e l  tr an s fe r  a s
re q u i r e d  b y th e  m an u fac tu r e r  an d  as  e s tab l i s h e d  b y te s t.

5 . 8 . 1 . 3    E ac h  b o i l e r  s h a l l  b e  te s te d  d u r i n g  i n i ti al  s tar t-u p  to
d e te r m i n e  wh e th e r  a n y modifcations  to  th e  p r o c e d u r e s  s p e c i ‐
fed  i n  S e c ti o n  5 . 6  a r e  r e q u i r e d  to  e s ta b l i s h  i gn i ti o n  o r  to  s ati s fy
o th e r  d e s i g n  l i m i ta ti o n s  d u r i n g  l i g h t-o ff,  war m -u p ,  o r  n o r m al
o p e r ati o n .

5 . 8 . 1 . 4    T h e  i n i ti a l  prefring  c yc l e ,  l i g h t-o ff c yc l e ,  an d  n o r m al
s h u td o wn  c yc l e s  fo r  th e  i n i ti al  fu e l  to  b e  fred  a n d  fo r  s i n gl e

fu e l  o p e r a ti o n  s h a l l  b e  c o m p l e te d  i n  ac c o r d an c e  wi th
S e c ti o n  5 . 6 .

5 . 8 . 2  Re q u i re d  E q u i p m e n t.    T h e  fo l l o wi n g  e q u i p m e n t s h al l  b e
r e q u i r e d :

( 1 ) A b u r n e r  th a t i s  c a p a b l e  o f fring  th e  two  fu e l s  s i m u l tan e ‐
o u s l y d u r i n g  th e  tr an s fe r  p e r i o d

( 2 ) A c o m b u s ti o n  c o n tr o l  s ys te m  th at i s  c a p ab l e  o f p e r fo r m ‐
i n g th e  fo l l o wi n g  fu n c ti o n s :

( a) P r o p o r ti o n i n g  fu e l  fow fo r  e a c h  fu e l  i n d i vi d u a l l y
( b ) L i m i ti n g to ta l  fu e l  i n p u t to  th e  m ax i m u m  c ap ac i ty

o f th e  b o i l e r
( c ) C o n tr o l l i n g  a m i n i m u m  airfow r a te
( d ) C o n tr o l l i n g  m i n i m u m  i n p u t r ate s  o f e a c h  fu e l
( e ) P r o vi d i n g  a s tab l e  r e tu r n  to  d e s i gn  a i r-fu e l  r a ti o

a fte r  th e  tr i p  o r  s h u td o wn  o f e i th e r  fu e l
( 3 ) A fu e l  tr an s fe r  m o d e  th at i n c l u d e s  th e  fo l l o wi n g:

( a) A gas-fring  m o d e  i n  wh i c h  o i l  c a n n o t b e  fred
( b ) An  oil-fring  m o d e  i n  wh i c h  ga s  c a n n o t b e  fred
( c ) A gas-oil-fring  m o d e  th a t p e r m i ts  s i m u l tan e o u s

fring  o f b o th  fu e l s ,  p r o vi d e d  al l  i n te r l o c ks  fo r  b o th
fu e l s  ar e  satisfed,  i n c l u d i n g  l i gh t-o ff p o s i ti o n  fo r

b o th  fu e l  va l ve s
( d ) A c o n tr o l  d e vi c e ,  tr an s fe r  ti m e r,  an d  an  a l ar m  fo r

5 . 8 . 2 ( 3 ) ( c ) ,  to  l i m i t c o n ti n u o u s  o p e r a ti o n  i n  th i s
m o d e

( 4 ) A b u r n e r  m a n ag e m e n t s ys te m  wi th  th e  fo l l o wi n g  c a p ab i l i ‐
ti e s :

( a) M e e ts  th e  r e q u i r e m e n ts  o f 5 . 4 . 6  fo r  e ac h  fu e l  b e i n g
fred

( b ) P r o vi d e s  an  i n d e p e n d e n t i n te r l o c k to  e a c h  fu e l
b e i n g fred  th at au to m ati c al l y s h u ts  d o wn  th e  affe c ‐

te d  fu e l  wi th  o p e r a ti o n  c o n ti n u i n g  o n  th e  u n affe c ‐
te d  fu e l  i n  a s tab l e  m a n n e r ;  s h u td o wn  o f b o th  fu e l s
i s  p e r m i tte d

( c ) P r o vi d e s  th at b o th  th e  frst an d  s e c o n d  fu e l s  b e
i n tr o d u c e d  wi th  th e i r  fow c o n tr o l  val ve s  i n  l i g h t- o ff
p o s i ti o n s

( d ) P r o vi d e s  an  i n te r l o c k ac ti o n  th at wi l l  tr i p  e i th e r  fu e l
s h o u l d  i ts  r e s p e c ti ve  fow c o n tr o l  va l ve  d e vi a te  fr o m
a  p r e d e te r m i n e d  s e tti n g d u r i n g  fu e l  tr an s fe r

( e ) P r o vi d e s  fo r  th e  i n tr o d u c ti o n  o f th e  s e c o n d  fu e l
wi th o u t r e q u i r i n g  a b o i l e r  p u r g e

( f) Re q u i r e s  a m a n u al  r e s e t fo l l o wi n g  an y i n te r l o c k
s h u td o wn

( g) P r o h i b i ts  th e  s i m u l ta n e o u s  l i g h t-o ff o f b o th  fu e l s
( h ) P r o vi d e s  d e te c to r ( s )  to  s u p e r vi s e  a n y o f th e  fo l l o w‐

i n g c o n d i ti o n s :

i . I g n i te r  fame  a s  p e r m i tte d  b y i gn i te r  c l a s s
i i . G as  fring
i i i . O i l  fring

i v. C o m b i n e d  g as  an d  o i l  fring
( i ) B u r n e r  fame  d e te c to r s  s h al l  b e  p e r m i tte d  to  s u p e r ‐

vi s e  m u l ti p l e  fu e l s .

5 . 8 . 3  S i m u l tan e o us  Fi ri n g o f O i l  an d  G as  fo r Fu e l  Tran s fe r
O n l y ( Auto m ate d  Tran s fe r) .    T h i s  s u b s e c ti o n  s h al l  defne  th e
r e q u i r e m e n ts  a n d  p r o c e d u r e s  to  b e  u s e d  fo r  an  a u to m a te d
tr a n s fe r  o f o p e r a ti o n  fr o m  o n e  fu e l  to  a s e c o n d  fu e l  wi th o u t

r e q u i r i n g  a s h u td o wn  o f th e  b u r n e r.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

5 . 8 . 3 . 1  Re q u i re d  E q u i p m e n t.    E q u i p m e n t r e q u i r e m e n ts  s h a l l
b e  i n  a c c o r d an c e  wi th  5 . 8 . 2  an d  5 . 8 . 3 . 1 . 1  th r o u g h  5 . 8 . 3 . 1 . 3 .

5 . 8 . 3 . 1 . 1    T h e  c o m b u s ti o n  c o n tr o l  s ys te m  s h a l l  h ave  th e  c ap a‐
b i l i ty to  au to m ati c a l l y i n c r e a s e  th e  airfow b y a  p r e s e t val u e  i n
r e s p o n s e  to  a  fu e l  tr a n s fe r  s i g n al .

5 . 8 . 3 . 1 . 2    T h e  airfow s h a l l  b e  h e l d  i n  a  fxed  p o s i ti o n  fo r  th e
tr a n s fe r  p e r i o d .

5 . 8 . 3 . 1 . 3    T h e  fu e l  tr an s fe r  m o d e  s h a l l  h ave  th e  c ap ab i l i ty to
s i gn a l  th e  c o m b u s ti o n  c o n tr o l  s ys te m  to  i n c r e a s e  airfow an d
o p e n  th e  s afe ty s h u to ff val ve ( s )  o f th e  fu e l  b e i n g  i n tr o d u c e d .

5 . 8 . 3 . 2  S u b s e q ue n t Fue l  L i gh t- O ff — O i l .    Wh e n  o i l  i s  i n tr o ‐
d u c e d  as  th e  s e c o n d  fu e l ,  th e  tr a n s fe r  c yc l e  fr o m  ga s  to  o i l  s h a l l
b e  i n  th e  fo l l o wi n g  o r d e r :

( 1 ) S a ti s fy fu e l  o i l  s ys te m  i n te r l o c ks .
( 2 ) I n s tal l  an  o i l  a to m i z e r.
( 3 ) O p e n  th e  ato m i z i n g m e d i u m  s h u to ff val ve .
( 4 ) S e l e c t d u al  fu e l  fring.
( 5 ) S e t th e  gas-fring  r ate  to  l i gh t-o ff fow.
( 6 ) S e t th e  o i l  c o n tr o l  va l ve  i n  th e  l i gh t-o ff p o s i ti o n .
( 7 ) P r o ve  fu e l  g as  a n d  fu e l  o i l  c o n tr o l  val ve s  a r e  i n  l i g h t- o ff

p o s i ti o n .
( 8 ) Gr ad u al l y i n c r e a s e  airfow b y a p r e s e t am o u n t c o r r e ‐

s p o n d i n g  to  fu e l  i n p u t o f fu e l  o i l  i n  l i gh t-o ff.
( 9 ) * E s tab l i s h  i g n i ti o n  e n e r g y i n  a c c o r d an c e  wi th  th e  m an u ‐

fac tu r e r ' s  i n s tr u c ti o n s .  Wh e r e  an  i gn i te r  i s  r e q u i r e d ,  s e e
5 . 6 . 2 . 6 . 2 . 2  o r  5 . 6 . 2 . 6 . 2 . 3  fo r  o p e r a ti n g r e q u i r e m e n ts .

( 1 0 ) O p e n  th e  o i l  s afe ty s h u to ff val ve s  an d  e s ta b l i s h  o i l  fow
to  th e  b u r n e r.

( 1 1 ) Ve r i fy s ta b l e  fame  a n d  th a t th e  a i r-fu e l  r ati o  i s  wi th i n
d e s i g n  l i m i ts .

( 1 2 ) S e l e c t th e  o i l  fring  m o d e ,  wh i c h  au to m ati c al l y tr i p s  th e
g as  s afe ty s h u to ff val ve s .

( 1 3 ) G r ad u al l y r e m o ve  airfow i n c r e as e .
( 1 4 ) Re tu r n  th e  c o m b u s ti o n  c o n tr o l  s ys te m  an d  b u r n e r  fring

r a te  to  a u to m a ti c  o p e r ati o n .
( 1 5 ) S h u t d o wn  i g n i te r  as  r e q u i r e d .

5 . 8 . 3 . 3  S u b s e q ue n t Fu e l  L i gh t- O ff — G as .    Wh e n  g as  i s  i n tr o ‐
d u c e d  as  th e  s e c o n d  fu e l ,  th e  tr a n s fe r  c yc l e  fr o m  o i l  to  g as  s h a l l
b e  i n  th e  fo l l o wi n g  o r d e r :

( 1 ) E s tab l i s h  th e  fu e l  ga s  s ys te m  to  s ati s fy i n te r l o c ks .
( 2 ) S e l e c t th e  d u al  fu e l  fring  m o d e .
( 3 ) S e t th e  oil-fring  r ate  to  l i g h t-o ff fow.
( 4 ) S e t th e  g as  c o n tr o l  va l ve  to  th e  l i g h t-o ff p o s i ti o n .
( 5 ) P r o ve  fu e l  g as  a n d  fu e l  o i l  c o n tr o l  val ve s  a r e  i n  l i g h t- o ff

p o s i ti o n .
( 6 ) I n c r e a s e  airfow b y a p r e s e t a m o u n t c o r r e s p o n d i n g to

fu e l  i n p u t o f fu e l  ga s  i n  l i g h t- o ff.
( 7 ) * E s ta b l i s h  i g n i ti o n  e n e r g y i n  a c c o r d an c e  wi th  th e  m a n u ‐

fac tu r e r ' s  i n s tr u c ti o n s .  Wh e r e  an  i gn i te r  i s  r e q u i r e d ,  s e e
5 . 6 . 2 . 6 . 2 . 2  o r  5 . 6 . 2 . 6 . 2 . 3  fo r  o p e r a ti n g r e q u i r e m e n ts .

( 8 ) C l o s e  th e  ve n t va l ve  ( wh e r e  u s e d ) ,  o p e n  th e  g as  s a fe ty
s h u to ff val ve s ,  an d  e s tab l i s h  g as  fow to  th e  b u r n e r.

( 9 ) Ve r i fy s ta b l e  fame  a n d  th a t th e  a i r-fu e l  r ati o  i s  wi th i n
d e s i g n  l i m i ts .

( 1 0 ) S e l e c t th e  gas-fring  m o d e ,  wh i c h  au to m ati c al l y tr i p s  th e
o i l  s afe ty s h u to ff val ve s .

( 1 1 ) G r ad u al l y r e m o ve  airfow i n c r e as e .
( 1 2 ) Re tu r n  th e  c o m b u s ti o n  c o n tr o l  s ys te m  a n d  burner-fring

r a te  to  a u to m a ti c  o p e r ati o n .
( 1 3 ) P u r g e  th e  o i l  g u n  i n to  fu r n ac e ,  i f r e q u i r e d .
( 1 4 ) C l o s e  ato m i z i n g m e d i u m  s h u to ff val ve ,  i f r e q u i r e d .

( 1 5 ) Re m o ve  o i l  ato m i z e r,  i f r e q u i r e d .
( 1 6 ) S h u t d o wn  i g n i te r  as  r e q u i r e d .

5 . 8 . 4  S i m u l tan e o us  Fi ri n g o f O i l  an d  G as  fo r Fu e l  Tran s fe r
O n l y ( M an ual  Tran s fe r) .    T h i s  s u b s e c ti o n  s h a l l  defne  th e
r e q u i r e m e n ts  a n d  p r o c e d u r e s  to  b e  u s e d  fo r  a  m an u a l  tr an s fe r

o f o p e r ati o n  fr o m  o n e  fu e l  to  a  s e c o n d  fu e l  wi th o u t r e q u i r i n g  a
s h u td o wn  o f th e  b u r n e r.

5 . 8 . 4 . 1  Re q u i re d  E q u i p m e n t.    E q u i p m e n t r e q u i r e m e n ts  s h a l l
b e  i n  a c c o r d a n c e  wi th  5 . 8 . 2  an d  5 . 8 . 4 . 1 . 1  th r o u g h  5 . 8 . 4 . 1 . 3 .

5 . 8 . 4 . 1 . 1    T h e  c o m b u s ti o n  c o n tr o l  s ys te m  s h a l l  h ave  th e  c ap a‐
b i l i ty to  m a n u a l l y ad j u s t th e  airfow.

5 . 8 . 4 . 1 . 2    M a n u a l  s h u to ff val ve s  s h al l  b e  p r o vi d e d  at th e
b u r n e r,  d o wn s tr e am  o f th e  s a fe ty s h u to ff val ve s  fo r  e ac h  fu e l .

5 . 8 . 4 . 1 . 3    A p r e s s u r e  g au g e  s h a l l  b e  p r o vi d e d  i n  e a c h  fu e l  l i n e
d o wn s tr e a m  o f th e  m an u a l  s h u to ff va l ve .

5 . 8 . 4 . 2  S u b s e q ue n t Fue l  L i gh t- O ff — O i l .    Wh e n  o i l  i s  i n tr o ‐
d u c e d  as  th e  s e c o n d  fu e l ,  th e  p r o c e d u r e  to  tr an s fe r  fr o m  ga s  to

o i l  s h al l  b e  a s  fo l l o ws :

( 1 ) Wh e r e  a C l as s  1  o r  C l a s s  2  i g n i te r  i s  a va i l ab l e ,  p l ac e  i t i n
s e r vi c e  i n  ac c o r d an c e  wi th  th e  m an u fa c tu r e r ' s  i n s tr u c ‐

ti o n s  as  r e q u i r e d .
( 2 ) Confrm  th at th e  m an u al  o i l  val ve  a t th e  b u r n e r  i s

c l o s e d .
( 3 ) S ati s fy fu e l  o i l  s ys te m  i n te r l o c ks .
( 4 ) I n s tal l  an  o i l  a to m i z e r.
( 5 ) O p e n  th e  ato m i z i n g m e d i u m  s h u to ff val ve .
( 6 ) P l a c e  th e  c o m b u s ti o n  c o n tr o l  s ys te m  i n  m a n u al  m o d e .
( 7 ) Re d u c e  th e  gas-fring  r ate  to  l i gh t-o ff fow.
( 8 ) P l a c e  th e  o i l  c o n tr o l  val ve  i n  th e  l i g h t-o ff p o s i ti o n .
( 9 ) P l a c e  th e  fu e l  tr a n s fe r  i n  o i l / g as  m o d e ,  wi th  th e  fo l l o w‐

i n g  r e s u l ts :

( a) Wh e n  th e  o i l  i n te r l o c ks  ar e  satisfed,  th e  o i l  s a fe ty
s h u to ff val ve s  o p e n .

( b ) F u e l  o i l  p r e s s u r e  n o w wi l l  b e  u p s tr e a m  o f th e
m a n u a l  o i l  val ve  at th e  b u r n e r.

( 1 0 ) S l o wl y c l o s e  th e  m a n u a l  ga s  s h u to ff val ve  wh i l e  o b s e r vi n g
th e  ga s  p r e s s u r e  d o wn s tr e am  o f th e  va l ve  u n ti l  th e  ga s
p r e s s u r e  s tar ts  to  d r o p .  At th i s  p o i n t,  th e  g as  fow r ate  i s

c o n tr o l l e d  b y th e  m a n u al  val ve  i n s te ad  o f b y th e  c o n tr o l
va l ve .

( 1 1 ) S l o wl y c l o s e  th e  m an u al  ga s  va l ve  wh i l e  s i m u l ta n e o u s l y
o p e n i n g  th e  m a n u al  o i l  va l ve  to  l i gh t th e  o i l  fame  fr o m
th e  ga s  fame  an d  p r o c e e d  as  fo l l o ws :

( a) C o n ti n u e  to  i n c r e as e  th e  oil-fring  r a te  wh i l e
c u tti n g  b ac k o n  th e  gas-fring  r a te  to  m ai n ta i n  a
c o n s tan t h e at i n p u t o f th e  c o m b i n e d  fu e l s  to  th e

b u r n e r,  u n ti l  th e  m an u al  g as  va l ve  i s  c l o s e d  a n d  th e
m a n u a l  o i l  val ve  i s  fu l l y o p e n .

( b ) E x c e s s  ai r  m u s t b e  m ai n ta i n e d  a t al l  ti m e s  b y
c o n ti n u o u s l y o b s e r vi n g  th e  b u r n e r  fame  o r  b y

o b s e r vi n g  th e  ai r-fu e l  r ati o ,  o x yg e n  i n d i c a to r,  o r
o p ac i ty i n d i c a to r,  i f p r o vi d e d .

( c ) D u r i n g th i s  p e r i o d ,  airfow m u s t b e  m a i n tai n e d  at
a c o n s tan t r ate  wi th  o n l y th e  m an u a l  fu e l  va l ve s

o p e r ate d .
( 1 2 ) P l a c e  th e  fu e l  tr a n s fe r  m o d e  i n  th e  o i l  p o s i ti o n .
( 1 3 ) Re tu r n  th e  c o m b u s ti o n  c o n tr o l  s ys te m  a n d  burner-fring

r ate  to  au to m ati c  o p e r ati o n .
( 1 4 ) S h u t d o wn  i gn i te r  as  r e q u i r e d .
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5 . 8 . 4 . 3  S u b s e q u e n t Fu e l  L i gh t- O ff — G as .    Wh e n  g as  i s  i n tr o ‐
d u c e d  as  th e  s e c o n d  fu e l ,  th e  p r o c e d u r e  to  tr a n s fe r  fr o m  o i l  to
ga s  s h al l  b e  as  fo l l o ws :

( 1 ) Wh e r e  a C l as s  1  o r  C l a s s  2  i g n i te r  i s  a va i l ab l e ,  p l ac e  i t i n
s e r vi c e  i n  ac c o r d an c e  wi th  th e  m an u fa c tu r e r ' s  i n s tr u c ‐
ti o n s .

( 2 ) Confrm  th at th e  m a n u a l  ga s  va l ve  at th e  b u r n e r  i s
c l o s e d .

( 3 ) S a ti s fy fu e l  ga s  s ys te m  i n te r l o c ks .
( 4 ) P l a c e  th e  c o m b u s ti o n  c o n tr o l  s ys te m  i n  m a n u a l  m o d e .
( 5 ) Re d u c e  th e  oil-fring  r ate  to  l i gh t-o ff fow.
( 6 ) P l a c e  th e  ga s  c o n tr o l  va l ve  i n  th e  l i gh t-o ff p o s i ti o n .
( 7 ) P l a c e  fu e l  tr an s fe r  i n  th e  g as / o i l  m o d e ,  wi th  th e  fo l l o w‐

i n g  r e s u l ts :

( a) Wh e n  th e  g as  i n te r l o c ks  ar e  satisfed,  th e  g as  s a fe ty
s h u to ff val ve s  o p e n .

( b ) G as  p r e s s u r e  n o w wi l l  b e  u p s tr e a m  o f m an u a l  ga s
val ve  a t th e  b u r n e r.

( 8 ) S l o wl y c l o s e  th e  m an u a l  o i l  val ve  wh i l e  o b s e r vi n g  th e  o i l
p r e s s u r e  d o wn s tr e am  o f th e  val ve  u n ti l  th e  o i l  p r e s s u r e

s tar ts  to  d r o p .  At th i s  p o i n t,  th e  o i l  fow i s  c o n tr o l l e d  b y
th e  m an u al  val ve  i n s te ad  o f b y th e  c o n tr o l  val ve .

( 9 ) S l o wl y c l o s e  th e  m an u a l  o i l  val ve  wh i l e  s i m u l ta n e o u s l y
o p e n i n g  th e  m an u al  g as  val ve  to  l i g h t th e  ga s  fame  fr o m
th e  o i l  fame,  th e n  p r o c e e d  a s  fo l l o ws :

( a) C o n ti n u e  to  i n c r e as e  th e  gas-fring  r ate  wh i l e
c u tti n g  b a c k o n  th e  oil-fring  r a te  to  m a i n tai n  a

c o n s ta n t h e a t i n p u t o f th e  c o m b i n e d  fu e l s  to  th e
b u r n e r  u n ti l  th e  m a n u al  o i l  val ve  i s  c l o s e d  an d  th e
m a n u a l  ga s  val ve  i s  fu l l y o p e n .

( b ) E x c e s s  ai r  m u s t b e  m ai n ta i n e d  a t al l  ti m e s  b y
c o n ti n u o u s l y o b s e r vi n g th e  b u r n e r  fame  o r  b y

o b s e r vi n g  th e  ai r- fu e l  r ati o ,  o x yg e n  i n d i c ato r,  o r
o p ac i ty i n d i c a to r,  i f p r o vi d e d .

( c ) D u r i n g th i s  p e r i o d ,  airfow m u s t b e  m a i n tai n e d  at
a  c o n s tan t r ate  wi th  o n l y th e  m an u a l  fu e l  va l ve s

o p e r ate d .
( 1 0 ) P l a c e  th e  fu e l  tr an s fe r  m o d e  i n  th e  ga s  p o s i ti o n .  T h e  o i l

s a fe ty s h u to ff va l ve s  c l o s e .
( 1 1 ) Re tu r n  th e  c o m b u s ti o n  c o n tr o l  s ys te m  a n d  burner-fring

r a te  to  a u to m a ti c  o p e r ati o n .
( 1 2 ) P u r g e  th e  o i l  g u n  i n to  th e  fu r n a c e ,  i f r e q u i r e d .
( 1 3 ) S h u t o ff th e  ato m i z i n g  m e d i u m ,  i f r e q u i r e d .
( 1 4 ) Re m o ve  th e  o i l  ato m i z e r  fr o m  b u r n e r,  i f r e q u i r e d .
( 1 5 ) S h u t d o wn  th e  i gn i te r  a s  r e q u i r e d .

5 . 8 . 5  Fu e l  Tri p s .    F u e l  tr i p s  s h a l l  b e  i n i ti a te d  i n  ac c o r d a n c e
wi th  5 . 7 . 4 . 3  th r o u gh  5 . 7 . 4 . 5 .

5 . 9  D u al  O i l  Ato m i z e rs  i n  a S i n gl e  B u r n e r.

5 . 9 . 1 *  G e n e ral .    Wh e r e  a  b u r n e r  i s  e q u i p p e d  wi th  m ai n  an d
au x i l i ar y o i l  a to m i z e r s  fo r  th e  p u r p o s e  o f c h an g i n g  ato m i z e r s
fo r  m ai n te n a n c e  wi th o u t affe c ti n g  th e  b o i l e r  l o a d ,  th e  c h a n ge ‐
o ve r  o f ato m i z e r s  s h a l l  b e  c ar r i e d  o u t m a n u a l l y u n d e r  s tab l e
fring  c o n d i ti o n s  b y a  tr ai n e d  o p e r a to r.

5 . 9 . 1 . 1    I gn i te r s  s h al l  b e  u s e d  d u r i n g  th e  fu e l  tr an s fe r  a s
re q u i r e d  b y th e  m an u fac tu r e r  an d  as  e s tab l i s h e d  b y te s t.

5 . 9 . 1 . 2    E ac h  b o i l e r  s h a l l  b e  te s te d  d u r i n g  i n i ti al  s tar t-u p  to
d e te r m i n e  wh e th e r  a n y modifcations  to  th e  p r o c e d u r e s  s p e c i ‐
fed  i n  S e c ti o n  5 . 6  a r e  r e q u i r e d  to  e s ta b l i s h  i gn i ti o n  o r  to  s ati s fy
o th e r  d e s i g n  l i m i ta ti o n s  d u r i n g  l i gh t-o ff,  war m -u p ,  o r  n o r m al
o p e r ati o n .

5 . 9 . 1 . 3    T h e  i n i ti a l  prefring  c yc l e ,  l i g h t- o ff c yc l e ,  an d  n o r m al
s h u td o wn  c yc l e s  fo r  th e  i n i ti al  fu e l  to  b e  fred  a n d  fo r  s i n gl e

fu e l  o p e r a ti o n  s h a l l  b e  c o m p l e te d  i n  ac c o r d an c e  wi th
S e c ti o n  5 . 6 .

5 . 9 . 2  Re q u i re d  E q u i p m e n t.    T h e  fo l l o wi n g  e q u i p m e n t s h al l  b e
r e q u i r e d :

( 1 ) A b u r n e r  th at i s  c ap ab l e  o f fring  two  o i l  ato m i z e r s  s i m u l ‐
tan e o u s l y d u r i n g  th e  tr an s fe r  p e r i o d

( 2 ) A c o m b u s ti o n  c o n tr o l  s ys te m  th at i s  c ap ab l e  o f l i m i ti n g
th e  to tal  fu e l  i n p u t to  th e  m ax i m u m  c ap a c i ty o f th e  b o i l e r

an d  th at h as  th e  c ap ab i l i ty to  m an u al l y a d j u s t th e  airfow
( 3 ) A b u r n e r  m an a ge m e n t s ys te m  i n  ac c o r d an c e  wi th  5 . 4 . 6

th a t al s o  p r o h i b i ts  th e  s i m u l ta n e o u s  l i g h t- o ff o f b o th
a to m i z e r s

( 4 ) M an u al  o i l  s h u to ff val ve s  at th e  b u r n e r,  d o wn s tr e a m  o f
th e  s afe ty s h u to ff val ve s  fo r  e ac h  ato m i z e r

( 5 ) A p r e s s u r e  ga u g e  i n  th e  fu e l  l i n e  d o wn s tr e am  o f e a c h
m a n u al  s h u to ff val ve

( 6 ) M an u al  a to m i z i n g  m e d i a s h u to ff va l ve s  fo r  e ac h  ato m i z e r
e x c e p t o n  m e c h an i c al l y a to m i z e d  s ys te m s

5 . 9 . 3  O i l  Ato m i z e r C h an ge o ve r P ro c e d u re .    T h e  p r o c e d u r e s
fo r  a  m an u al  tr a n s fe r  o f o p e r ati o n  fr o m  o n e  o i l  ato m i z e r  ( m ai n

o r  a u x i l i ar y)  to  a s e c o n d  o i l  ato m i z e r  ( au x i l i a r y o r  m ai n )  wi th ‐
o u t r e q u i r i n g  a  s h u td o wn  o f th e  b u r n e r  s h al l  b e  as  fo l l o ws :

( 1 ) Wh e r e  a  C l as s  1  o r  C l a s s  2  i g n i te r  i s  a va i l a b l e ,  p l ac e  i t i n
s e r vi c e  i n  ac c o r d an c e  wi th  th e  m an u fa c tu r e r ' s  i n s tr u c ‐
ti o n s .

( 2 ) Confrm  th at th e  m a n u a l  o i l  va l ve  a t th e  b u r n e r  fo r  th e
a to m i z e r  to  b e  s tar te d  i s  c l o s e d .

( 3 ) I n s tal l  th e  s e c o n d  o i l  ato m i z e r.
( 4 ) P l a c e  th e  c o m b u s ti o n  c o n tr o l  s ys te m  i n  m a n u al  m o d e .
( 5 ) S l o wl y c l o s e  th e  m an u al  s h u to ff val ve  wh i l e  o b s e r vi n g th e

o i l  p r e s s u r e  d o wn s tr e a m  o f th e  val ve  u n ti l  th e  o i l  p r e s ‐
s u r e  s tar ts  to  d r o p .  At th i s  p o i n t,  th e  o i l  fow r ate  i s

c o n tr o l l e d  b y th e  m a n u al  val ve  i n s te ad  o f b y th e  c o n tr o l
va l ve .

( 6 ) F o r  n o n -m e c h a n i c al l y ato m i z e d  o i l  ato m i z e r s ,  s l o wl y
o p e n  th e  s e c o n d  a to m i z i n g  m e d i u m  s h u to ff val ve  u n ti l  i t
i s  fu l l y o p e n .

( 7 ) S l o wl y c l o s e  th e  m an u al  o i l  va l ve  fo r  th e  ato m i z e r  i n  s e r v‐
i c e  wh i l e  s i m u l ta n e o u s l y o p e n i n g th e  m an u al  o i l  val ve  o f

th e  s e c o n d  ato m i z e r  to  l i g h t th e  s e c o n d  ato m i z e r  fr o m
th e  frst a n d  p r o c e e d  as  fo l l o ws :

( a) C o n ti n u e  to  s l o wl y i n c r e as e  th e  oil-fring  r a te  o n
th e  s e c o n d  a to m i z e r  wh i l e  c u tti n g  b ac k o n  th e
fring  r ate  o f th e  frst ato m i z e r  to  m a i n tai n  a

c o n s tan t h e a t i n p u t o f th e  c o m b i n e d  a to m i z e r s
u n ti l  th e  m a n u al  val ve  o f th e  frst ato m i z e r  i s

c l o s e d  a n d  th e  m an u al  o i l  va l ve  o f th e  s e c o n d
ato m i z e r  i s  fu l l y o p e n .

( b ) E x c e s s  ai r  s h al l  b e  m a i n tai n e d  a t al l  ti m e s  b y
c o n ti n u o u s  o b s e r vati o n  o f th e  b u r n e r  fame  o r  b y

o b s e r vati o n  o f th e  ai r-fu e l  r ati o ,  o x yge n  i n d i c ato r,
o r  o p a c i ty i n d i c ato r,  i f p r o vi d e d .

( c ) D u r i n g th i s  p e r i o d ,  airfow m u s t b e  m a i n tai n e d  at
a c o n s tan t r ate  wi th  o n l y th e  m an u a l  fu e l  va l ve s

o p e r ate d .
( 8 ) C l o s e  th e  ato m i z i n g m e d i a s h u to ff val ve  o n  th e  frst

a to m i z e r,  i f p r e s e n t.
( 9 ) Re tu r n  th e  c o m b u s ti o n  c o n tr o l  s ys te m  a n d  burner-fring

r ate  to  au to m ati c  o p e r ati o n .
( 1 0 ) S h u t d o wn  th e  i g n i te r  a s  r e q u i r e d .
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M U LT I P L E  B U RN E R B O I L E RS 8 5 - 4 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

C h ap te r 6    M u l ti p l e  B u r n e r B o i l e rs

6 . 1  Ap p l i c ati o n .

6 . 1 . 1    T h i s  c h a p te r  s h a l l  b e  u s e d  i n  c o n j u n c ti o n  wi th  C h ap te r  4
an d  r e q u i r e s  th e  c o o r d i n a ti o n  o f o p e r a ti o n  p r o c e d u r e s ,
c o n tr o l  s ys te m s ,  i n te r l o c ks ,  a n d  s tr u c tu r al  d e s i g n .  Wh e r e
conficts  e x i s t,  th e  r e q u i r e m e n ts  o f th i s  c h ap te r  s h al l  ap p l y.

6 . 1 . 2    T h e  s e c ti o n s  o f th i s  c o d e  th at a r e  c o m m o n  to  al l  fu e l s  to
b e  b u r n e d  i n  a m u l ti p l e  b u r n e r  b o i l e r  s h al l  b e  u s e d  i n  c o n j u n c ‐

ti o n  wi th  th o s e  s e c ti o n s  th a t ar e  ap p l i c ab l e  to  a  specifc  fu e l
b e i n g u ti l i z e d .

6 . 1 . 3    S e c ti o n  6 . 5  s h a l l  ap p l y to  m i n i m i z i n g th e  r i s k o f n e ga ti ve
fu r n ac e  d r aft i n  e x c e s s  o f fu r n ac e  s tr u c tu r a l  c ap a b i l i ty.

6 . 1 . 4    S e c ti o n  6 . 6  s h a l l  ap p l y to  b u r n e r  m an a ge m e n t,  c o m b u s ‐
ti o n  c o n tr o l  s ys te m s ,  a n d  o p e r ati n g  p r o c e d u r e s  fo r  m u l ti p l e

b u r n e r  b o i l e r s  u ti l i z i n g fu e l  g as  as  defned  i n  3 . 3 . 6 5 . 3 .

6 . 1 . 5    S e c ti o n  6 . 7  s h al l  ap p l y to  b u r n e r  m a n ag e m e n t,  c o m b u s ‐
ti o n  c o n tr o l  s ys te m s ,  a n d  o p e r ati n g  p r o c e d u r e s  fo r  m u l ti p l e
b u r n e r  b o i l e r s  u ti l i z i n g fu e l  o i l  as  defned  i n  3 . 3 . 6 5 . 4 .

6 . 1 . 6    S e c ti o n  6 . 8  s h a l l  ap p l y to  b u r n e r  m an a ge m e n t,  c o m b u s ‐
ti o n  c o n tr o l  s ys te m s ,  a n d  o p e r ati n g  p r o c e d u r e s  fo r  m u l ti p l e

b u r n e r  b o i l e rs  u ti l i z i n g  p u l ve r i z e d  c o al  fu e l  as  defned  i n
3 . 3 . 6 5 . 2 . 1 .

6 . 1 . 7    T h i s  c h ap te r  s h al l  al s o  ap p l y to  fred  fue  g as  r e h e ate r s
( d u c t b u r n e r s )  i n s ta l l e d  i n  th e  fue  g as  p a th  d o wn s tr e am  o f a
m u l ti p l e  b u r n e r  b o i l e r  fu r n ac e .

6 . 2  P urp o s e .

6 . 2 . 1    T h e  p u r p o s e  o f th i s  c h ap te r  s h al l  b e  to  c o n tr i b u te  to
o p e r ati n g  s afe ty a n d  to  p r e ve n t fu r n ac e  e x p l o s i o n s  a n d  i m p l o ‐

s i o n s  i n  m u l ti p l e  b u r n e r  b o i l e r  i n s tal l a ti o n s  fr o m  th e  fo r c e d
d r aft fan  i n l e t( s )  to  th e  s ta c k i n l e t.

6 . 2 . 2    T h i s  c h a p te r  e s tab l i s h e s  m i n i m u m  r e q u i r e m e n ts  th at
s h a l l  b e  fo l l o we d  fo r  th e  d e s i g n ,  i n s tal l ati o n ,  o p e r a ti o n ,  an d
m a i n te n an c e  o f m u l ti p l e  b u r n e r  b o i l e r s  an d  th e i r  fu e l -b u r n i n g ,

ai r  s u p p l y,  a n d  c o m b u s ti o n  p r o d u c ts  r e m o va l  s ys te m s .

6 . 2 . 3 *    T h e  u s e r  o f th i s  c h a p te r  s h a l l  r e c o g n i z e  th e  c o m p l e x i ty
o f fring  fu e l  wi th  r e g ar d  to  th e  typ e  o f e q u i p m e n t a n d  th e

c h a r ac te r i s ti c s  o f th e  fu e l .

6 . 3  M e c h an i c al  E q u i p m e n t Re q u i re m e n ts .

6 . 3 . 1    Ge n e r al  r e q u i r e m e n ts  fo r  m e c h an i c a l  e q u i p m e n t s h a l l
b e  i n  a c c o r d a n c e  wi th  S e c ti o n s  4 . 6  th r o u gh  4 . 1 6 .

6 . 3 . 2    F o r c e d  d r aft ( F D )  a n d  i n d u c e d  d r aft ( I D )  fa n s  s h a l l
i n c l u d e  a l l  fa n s  wh o s e  p u r p o s e  i s  to  s u p p l y a i r  fo r  c o m b u s ti o n
o r  r e m o ve  p r o d u c ts  o f c o m b u s ti o n ,  i n c l u d i n g  a s s o c i a te d  b o o s ‐

te r  fan s ,  a n d  e x c l u d e  fan s  i n  th e  p u l ve r i z e d  c o a l  s ys te m .

6 . 3 . 3  Fu e l  G as  an d  Fu e l  O i l  S afe ty S h u to ff Val ve s .

6 . 3 . 3 . 1    A h e ad e r  s afe ty s h u to ff va l ve  a n d  i n d i vi d u al  b u r n e r
s a fe ty s h u to ff val ve s  s h a l l  b e  p r o vi d e d .

6 . 3 . 3 . 2    P r o o f o f c l o s u r e  s h a l l  b e  p r o vi d e d  fo r  al l  h e ad e r  an d
b u r n e r  s a fe ty s h u to ff val ve s .

6 . 3 . 3 . 3    M u l ti p l e  b u r n e r s  s u p p l i e d  fr o m  a  c o m m o n  s e t o f
b u r n e r  s a fe ty s h u to ff va l ve s  s h a l l  b e  tr e a te d  a s  a  s i n gl e  ( i n d i vi d ‐

u al )  b u r n e r.  (See 6. 6. 7. 1 . 3 and 6. 7. 7. 1 . 3 for two-burner units. )

6 . 3 . 3 . 4    Wh e r e  fu e l  ga s  o r  fu e l  o i l  i gn i te r s  ar e  p r o vi d e d ,  a
c o m m o n  i g n i te r  fu e l  h e ad e r  s afe ty s h u to ff val ve  an d  i n d i vi d u al
i gn i te r  s afe ty s h u to ff val ve s  s h al l  al s o  b e  p r o vi d e d .  T h e  i gn i te r

h e ad e r  s a fe ty s h u to ff va l ve  s h a l l  b e  d e d i c ate d  to  th e  i g n i te r
s u b s ys te m .

6 . 3 . 3 . 5    M u l ti p l e  i g n i te r s  s u p p l i e d  fr o m  a c o m m o n  s e t o f
i gn i te r  s afe ty s h u to ff val ve s  s h al l  b e  tr e a te d  as  a  s i n g l e  ( i n d i vi d ‐
u al )  i g n i te r.

6 . 3 . 3 . 6    P r o o f o f c l o s u r e  i n  ac c o r d a n c e  wi th  6 . 4 . 1 . 2 . 4 . 5  s h a l l  b e
p r o vi d e d  fo r  a l l  i n d i vi d u a l  i g n i te r  s afe ty s h u to ff val ve s .

6 . 3 . 3 . 7    B u r n e r  an d  i g n i te r  s afe ty s h u to ff val ve s  s h al l  b e  l o c ate d
a s  c l o s e  as  p r ac ti c ab l e  to  th e  i gn i te r s  o r  b u r n e r s  to  m i n i m i z e

th e  vo l u m e  o f fu e l  d o wn s tr e am  o f th e  va l ve .

6 . 4  B u r n e r M an age m e n t an d  C o m b u s ti o n  C o n tro l  Re q u i re ‐
m e n ts .    B u r n e r  m a n ag e m e n t an d  c o m b u s ti o n  c o n tr o l  g e n e r al
r e q u i r e m e n ts  s h al l  b e  i n  a c c o r d a n c e  wi th  S e c ti o n s  4 . 1 1
th r o u g h  4 . 1 5 .

6 . 4 . 1  I n te rl o c ks .

6 . 4 . 1 . 1  Fu n c ti o n al  Re q u i re m e n ts .

6 . 4 . 1 . 1 . 1    T h e  o p e r a ti o n  o f a n y i n te r l o c k th at c au s e s  a  tr i p
s h a l l  b e  an n u n c i ate d .

6 . 4 . 1 . 1 . 2    T h e  i n te r l o c ks  s h al l  b e  i n s tal l e d ,  ad j u s te d ,  a n d  te s te d
to  confrm  d e s i g n  fu n c ti o n  a n d  ti m i n g .

6 . 4 . 1 . 1 . 2 . 1    T h e  a c tu ati o n  val u e s  a n d  ti m e  o f ac ti o n  o f th e
i n i ti a ti o n  d e vi c e s  s h al l  b e  tu n e d  to  th e  fu r n a c e  a n d  e q u i p m e n t

o n  wh i c h  th e y a r e  i n s ta l l e d .

6 . 4 . 1 . 1 . 2 . 2    Afte r  ad j u s tm e n t,  e a c h  p ath  an d  th e  r e l ate d  i n te r ‐
l o c ks  s h al l  b e  te s te d  to  ve r i fy th e  ad j u s tm e n ts .

6 . 4 . 1 . 1 . 3 *    A fu n c ti o n al  te s t o f al l  th e  r e q u i r e d  i n te r l o c ks  a s
identifed  i n  6 . 4 . 1 . 2  s h a l l  b e  p e r fo r m e d  at l e a s t an n u al l y.

N 6 . 4 . 1 . 1 . 3 . 1    F o r  c o n ti n u o u s l y fred  u n i ts  th at h ave  n o t b e e n
s u b j e c t to  a fu n c ti o n a l  te s t i n  o ve r  1 2  m o n th s ,  a  fu n c ti o n al  te s t

s h a l l  b e  c o n d u c te d  d u r i n g  th e  n e x t s c h e d u l e d  b o i l e r  s h u td o wn .

N 6 . 4 . 1 . 1 . 3 . 2    F u n c ti o n a l  te s ti n g  s h a l l  confrm  th at feld  d e vi c e s
a c ti va te  i n te r l o c ks  a t th e  d e s i g n e d  s e t p o i n ts .

N 6 . 4 . 1 . 1 . 3 . 3    Al l  fu n c ti o n al  te s ts  s h al l  b e  d o c u m e n te d  a n d  th e
r e c o r d s  c o m p ar e d  to  p r e vi o u s  fu n c ti o n a l  te s ts .

N 6 . 4 . 1 . 1 . 3 . 4    Defciencies  fo u n d  d u r i n g  th e  fu n c ti o n al  te s t s h a l l
b e  c o r r e c te d  th r o u g h  r e p ai r,  r e p l ac e m e n t,  o r  ad d i ti o n al  tr o u ‐
b l e s h o o ti n g .

N 6 . 4 . 1 . 1 . 3 . 5    Al l  r e p a i r s  m ad e  to  c o r r e c t defciencies  s h a l l  b e
r e te s te d  fo r  verifcation.

6 . 4 . 1 . 1 . 4    I f a r e b u r n  s ys te m  i s  e m p l o ye d ,  th e  r e b u r n  i n te r l o c ks
s h a l l  b e  i n te gr a te d  wi th  th e  b o i l e r  i n te r l o c ks .

6 . 4 . 1 . 1 . 5    I n te r l o c ks  a s s o c i a te d  e x c l u s i ve l y wi th  th e  r e b u r n
s ys te m  s h al l  tr i p  o n l y th e  r e b u r n  s ys te m  an d  s h a l l  n o t ge n e r a te

a m as te r  fu e l  tr i p .

6 . 4 . 1 . 1 . 6    T h e  s tar ti n g  p r o c e d u r e  a n d  o p e r ati o n  s h al l  b e  s u p e r ‐
vi s e d  to  e n s u r e  th a t d e s i g n  o p e r ati n g  p a r am e te r s  a n d  s e q u e n ‐

c e s  ar e  u s e d .

6 . 4 . 1 . 1 . 7    T h e  m i n i m u m  am o u n t o f e q u i p m e n t s h a l l  b e  tr i p ‐
p e d  i n  th e  c o r r e c t s e q u e n c e  wh e n  th e  s afe ty o f p e r s o n n e l  o r
e q u i p m e n t i s  j e o p ar d i z e d .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 4 2

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 4 . 1 . 1 . 8    T h e  i n i ti a ti n g c a u s e  o f th e  tr i p  s h a l l  b e  i n d i c a te d ,
an d  n o  p o r ti o n  o f th e  p r o c e s s  s h a l l  b e  s tar te d  u n ti l  s tab l e  o p e r ‐
ati n g  c o n d i ti o n s  wi th i n  d e s i g n  p ar a m e te r s  ar e  e s ta b l i s h e d .

6 . 4 . 1 . 1 . 9    Wh e r e  au to m ati c  e q u i p m e n t i s  n o t i n s tal l e d  o r  i n
s e r vi c e  to  a c c o m p l i s h  th e  i n te n d e d  fu n c ti o n ,  i n s tr u m e n ta ti o n
o r  a l te r n ati ve  m e a n s  to  e n ab l e  th e  o p e r ato r  to  c o m p l e te  th e
o p e r ati n g  s e q u e n c e  s h al l  b e  p r o vi d e d .

6 . 4 . 1 . 1 . 1 0    T h e  d e s i g n  s h al l  r e ta i n  a s  m u c h  fexibility wi th
r e s p e c t to  al te r n a ti ve  m o d e s  o f o p e r ati o n  as  i s  c o n s i s te n t wi th
o p e r ati n g  p r o c e d u r e s  an d  p ar a m e te r s .

6 . 4 . 1 . 1 . 1 1    T h e  c ap ab i l i ty fo r  p r e ve n ti ve  m ai n te n a n c e  s h al l  b e
p r o vi d e d .

6 . 4 . 1 . 1 . 1 2 *    T h e  m a n d ato r y m as te r  fu e l  tr i p –s e n s i n g  e l e m e n ts
an d  c i r c u i ts  s h al l  b e  i n d e p e n d e n t o f al l  o th e r  c o n tr o l  e l e m e n ts
an d  c i r c u i ts .

Exception No.  1 : Individual burner fame detectors also shall be permit‐
ted to be used for initiating master fuel trips.

Exception No.  2: Signals from the boiler control system shall be permit‐
ted to be used for a master fuel trip,  provided all the following condi‐
tions are met:

(1 ) These interlocks are hardwired into the burner management
system.

(2) Tripping set points are protected from unauthorized changes.
(3) Any single component failure of these sensing elements and

circuits does not prevent a mandatory master fuel trip.

6 . 4 . 1 . 1 . 1 3    M i s o p e r a ti o n  o f th e  i n te r l o c ks  d u e  to  an  i n te r r u p ‐
ti o n  o r  r e s to r a ti o n  o f th e  i n te r l o c k e n e r gy s u p p l y s h al l  b e
p r e ve n te d .

6 . 4 . 1 . 2 *  Re q u i re d  I n te rl o c k s .

6 . 4 . 1 . 2 . 1 *    F i g u r e  6 . 4 . 1 . 2 . 1  an d  Tab l e  6 . 4 . 1 . 2 . 1 ( a)  th r o u g h
Tab l e  6 . 4 . 1 . 2 . 1 ( c )  s h o w th e  m i n i m u m  r e q u i r e d  i n te r l o c ks  th a t
s h a l l  b e  p r o vi d e d  fo r  b a s i c  fu r n a c e  p r o te c ti o n  fo r  a m u l ti p l e -
b u r n e r  b o i l e r  o p e r ate d  i n  a c c o r d an c e  wi th  th i s  c o d e .

6 . 4 . 1 . 2 . 2    E ac h  s o u r c e  o f o p e r ati o n  o f th e  m as te r  fu e l  tr i p  r e l a y
s h a l l  ac tu ate  a  c au s e -o f-tr i p  i n d i c ati o n ,  wh i c h  i n fo r m s  th e  o p e r ‐
ato r  o f th e  i n i ti a ti n g c au s e  o f th e  tr i p p i n g  i m p u l s e .

6 . 4 . 1 . 2 . 3    M ai n  fu e l  o i l –r e c i r c u l a ti n g val ve s  s h a l l  b e  p e r m i tte d
to  b e  r e s e t s e p ar a te l y an d  o p e n e d  fo l l o wi n g a tr i p  o f th e  m as te r
fu e l  tr i p  r e l ay o n l y afte r  a l l  b u r n e r  s afe ty s h u to ff va l ve s  h a ve
b e e n  p r o ve n  c l o s e d .

6 . 4 . 1 . 2 . 4  P u rge  Re q u i re m e n ts .

6 . 4 . 1 . 2 . 4 . 1    A b o i l e r  e n c l o s u r e  p u r g e  s h al l  b e  p e r fo r m e d  a s
p ar t o f th e  o p e n  r e g i s te r,  c o n ti n u o u s  p u r g e  l i gh t-o ff p r o c e ‐
d u r e s  specifed  i n  6 . 6 . 5 . 1 . 5 . 7 ,  6 . 7 . 5 . 1 . 5 . 7 ,  an d  6 . 8 . 5 . 1 . 5 . 7 .

6 . 4 . 1 . 2 . 4 . 2    A b o i l e r  e n c l o s u r e  p u r g e  s h a l l  b e  c o m p l e te d
b e fo r e  r e s e tti n g o f th e  m as te r  fu e l  tr i p  r e l ay s h al l  b e  p e r m i tte d .

6 . 4 . 1 . 2 . 4 . 3    A b o i l e r  e n c l o s u r e  p u r ge  s h al l  b e  r e q u i r e d  afte r
th e  o c c u r r e n c e  o f a  m a s te r  fu e l  tr i p  o r  i f an y p u r g e  p e r m i s s i ve ,
as  defned  i n  6 . 4 . 1 . 2 . 4 . 5 ,  i s  l o s t p r i o r  to  th e  i n tr o d u c ti o n  o f a n y
fu e l  o r  i gn i ti o n  s o u r c e  to  th e  b o i l e r  e n c l o s u r e .

( A) *    O n  a m as te r  fu e l  tr i p  wh e r e  F D  an d  I D  fa n s  r e m a i n  i n
s e r vi c e ,  b o i l e r  e n c l o s u r e  p u r g e  c o n d i ti o n s  s h a l l  b e  e s ta b l i s h e d

a n d  a b o i l e r  e n c l o s u r e  p u r g e  c o m p l e te d .  P u r g e  r ate  airfow
s h a l l  b e  e s tab l i s h e d  i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g  p r o c e ‐

d u r e :

( 1 ) Al l  fa n s  i n  th e  c o m b u s ti o n  a i r  an d  fue  ga s  s tr e a m s  th at
ar e  i n  s e r vi c e  at th e  ti m e  o f th e  tr i p  s h a l l  b e  l e ft i n  s e r vi c e .
T h i s  s h a l l  n o t i n c l u d e  p r i m a r y ai r  fan s  o r  p u l ve r i z e r

e x h au s te r s  u s e d  to  c o n ve y c o al  i n to  th e  fu r n a c e .
( 2 ) T h e  airfow s h al l  n o t b e  c h an g e d  b y d e l i b e r ate  m a n u a l  o r

au to m ati c  c o n tr o l  ac ti o n  e x c e p t as  p e r m i tte d  i n
6 . 4 . 1 . 2 . 4 . 3 ( A) ( 3 )  a n d  6 . 4 . 1 . 2 . 4 . 3 ( A) ( 4 ) .

( 3 ) I f th e  airfow i s  gr e a te r  th an  th e  p u r ge  r a te ,  i t s h al l  b e
p e r m i tte d  to  b e  d e c r e a s e d  g r ad u al l y to  th e  p u r g e  r a te  fo r

a  b o i l e r  e n c l o s u r e  p u r ge .
( 4 ) I f th e  airfow i s  l e s s  th a n  th e  p u r g e  r a te  a t th e  ti m e  o f th e

tr i p ,  i t s h al l  b e  c o n ti n u e d  a t th e  e x i s ti n g  r ate  fo r
5  m i n u te s  an d  th e n  i n c r e as e d  gr a d u a l l y to  th e  p u r ge  r ate
airfow a n d  h e l d  a t th a t val u e  fo r  a b o i l e r  e n c l o s u r e

p u r g e .  I f i n c r e as i n g  th e  airfow to  th e  p u r g e  r ate  r e q u i r e s
s tar ti n g  fan s ,  th e y s h al l  b e  s tar te d  i n  ac c o r d an c e  wi th

S e c ti o n  6 . 5 .
( 5 ) D u r i n g a  m as te r  fu e l  tr i p  e ve n t,  th e  overfre  ai r  s ys te m

s h a l l  r e m ai n  a t th e  s am e  s e tti n g  a s  wh e n  th e  e ve n t o c c u r ‐
r e d  fo r  s u c h  ti m e  a s  th e  m ai n  c o m b u s ti o n  airfow i s  h e l d .

( 6 ) F o l l o wi n g th e  h o l d  p e r i o d ,  th e  overfre  ai r  s h a l l  b e
p e r m i tte d  to  b e  g r ad u al l y ad j u s te d  to  overfre  ai r  p u r ge
s e tti n gs  o r  c o o l i n g fows  e i th e r  m an u al l y o r  au to m ati c a l l y.

( B ) *  Al l  Fan  Tri p .

( 1 ) O n  a m as te r  fu e l  tr i p  wh e r e  n o  fan s  r e m ai n  i n  s e r vi c e ,  n o
ac ti o n  s h a l l  b e  ta ke n  o th e r  th an  d am p e r  ac ti o n s  n e c e s s ar y
to  p r e ve n t p o s i ti ve  o r  n e g ati ve  fu r n a c e  p r e s s u r e  tr an s i e n ts
b e yo n d  d e s i gn  l i m i ts .

( 2 ) T h e  fue  ga s  r e c i r c u l ati o n  s ys te m  s h al l  b e  o p e r a te d  a s
r e c o m m e n d e d  b y th e  b o i l e r  m an u fa c tu r e r.

( 3 ) E x c e p t as  n o te d  i n  6 . 4 . 1 . 2 . 4 . 3 ( B ) ( 4 ) ,  o n c e  th e  F D  a n d  I D
fan ( s )  h ave  s to p p e d ,  s l o wl y o p e n  a l l  d a m p e r s  i n  th e  ai r

an d  fue  g as  p as s ag e s  to  th e  fu l l  o p e n  p o s i ti o n .
( 4 ) * Wh e n  th e  fue  g as  fow p ath  i s  c o m b i n e d  wi th  th e  fue  ga s

fow p a th ( s )  o f o th e r  o p e r ati n g  b o i l e r s ,  i t s h a l l  b e  p e r m i t‐
te d  to  i s o l ate  th e  fue  ga s  p a th  fo r  th e  tr i p p e d  u n i t o n c e

th e  I D  an d  F D  fa n ( s )  h ave  s to p p e d .
( 5 ) T h e  c o n d i ti o n s  i n  6 . 4 . 1 . 2 . 4 . 3 ( B ) ( 3 )  o r  6 . 4 . 1 . 2 . 4 . 3 ( B ) ( 4 )

s h a l l  b e  m ai n tai n e d  fo r  a n  a l l  fan  tr i p  h o l d  p e r i o d  o f at
l e as t 1 5  m i n u te s  p r i o r  to  a l l o wi n g  an y I D  o r  F D  fa n  to  b e
r e s tar te d .

( 6 ) At th e  e n d  o f th i s  1 5  m i n u te  p e r i o d ,  th e  fa n ( s )  s h al l  b e
s tar te d  i n  a c c o r d an c e  wi th  S e c ti o n  6 . 5 .

( 7 ) T h e  airfow s h al l  b e  i n c r e as e d  gr a d u a l l y to  th e  p u r g e  r ate ,
an d  a  b o i l e r  e n c l o s u r e  p u r g e  s h al l  b e  c o m p l e te d .

( C )    Afte r  c o m p l e ti o n  o f th e  b o i l e r  e n c l o s u r e  p u r ge ,  o n e  o f
th e  fo l l o wi n g ac ti o n s  s h a l l  b e  p e r m i tte d :

( 1 ) * S h u t d o wn  th e  F D  an d  I D  fan s  an d  o p e n  al l  d am p e r s  to
a l l o w a n  o p e n  fow p a th  th r o u g h  th e  b o i l e r  e n c l o s u r e .

( 2 ) * S h u t d o wn  th e  F D  an d  I D  fa n s  a n d  c l o s e  d a m p e r s  i n  th e
b o i l e r  fue  g as  p a th  a n d  ai r  p ath .

( 3 ) Re l i g h t i n  ac c o r d an c e  wi th  6 . 6 . 5 ,  6 . 7 . 5 ,  o r  6 . 8 . 5 ,  as  a p p l i ‐
c a b l e ,  d e p e n d i n g  o n  th e  fu e l s  b e i n g fred.

Full document details: NFPA 85 2023

http://www.avadocuments.com/doc/nfpa-85-2023
http://www.avadocuments.com/doc/nfpa-85-2023


M U LT I P L E  B U RN E R B O I L E RS 8 5 - 4 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

Δ Tab l e  6 . 4 . 1 . 2 . 1 ( a)  I n te rl o c k s  fo r a M u l ti p l e - B u r n e r B o i l e r

B l o c k  N u m b e r Ac ti o n

B l o c k 1 L o s s  o f an  i n d i vi d u a l  i g n i te r  fame  s h al l  c au s e  th e  fo l l o wi n g  ac ti o n s :
( 1 )  C l o s e  th e  i n d i vi d u a l  i g n i te r  s a fe ty s h u to ff val ve ( s )  a n d  d e -e n e r g i z e  th e  s p a r k( s ) .
( 2 )  O p e n  th e  ve n t va l ve  ( fu e l  g as  i g n i ti o n  o n l y) .
( 3 )  S i gn a l  th e  m a i n  fame  p r o te c ti o n  s ys te m  th at th e  i g n i te r  fame  h as  b e e n  l o s t.

B l o c k 2 a1 H i gh  o r  l o w i gn i te r  fu e l  g as  h e ad e r p r e s s u r e  s h a l l  b e  i n te r l o c ke d  to  i n i ti ate  th e  tr i p p i n g  o f th e  i gn i te r  
h e ad e r  an d  i n d i vi d u a l  i g n i te r  s a fe ty s h u to ff val ve s  an d  d e -e n e r gi z e  s p a r ks .

B l o c k 2 a2 L o w i gn i te r  fu e l  o i l  h e ad e r  p r e s s u r e  s h a l l  b e  i n te r l o c ke d  to  i n i ti ate  th e  tr i p p i n g  o f th e  i g n i te r  h e ad e r  
an d  i n d i vi d u al  i gn i te r  s afe ty s h u to ff val ve s  an d  d e -e n e r g i z e  s p ar ks .

B l o c k 2 b Wh e r e  fu e l  o i l  i s  u s e d  fo r  i g n i ti o n  fu e l  wi th  a i r  o r  s te am  ato m i z a ti o n ,  a to m i z i n g  ai r  o r  s te a m  p r e s s u r e  
o u t o f r an g e  s h a l l  tr i p  th e  i g n i te r  h e ad e r  a n d  i n d i vi d u al  i g n i te r  s a fe ty s h u to ff va l ve s  a n d  d e - e n e r gi z e  
s p a r ks .

Wh e r e  d i r e c t e l e c tr i c  i g n i te r s  a r e  u s e d ,  b l o c ks  1  an d  2  s h al l  n o t ap p l y.  H o we ve r,  th e  m a s te r  fu e l  tr i p  
s h al l  d e -e n e r g i z e  s p ar ks  an d  p r e ve n t r e -e n e r gi z i n g u n ti l  al l  c o n d i ti o n s  fo r  l i gh t-o ff h ave  b e e n  r e -
e s ta b l i s h e d .

B l o c ks  3  th r o u g h  1 3 T h e s e  b l o c ks  r e p r e s e n t c o n d i ti o n s  th a t i n i ti ate  th e  tr i p p i n g  o f al l  m ai n  a n d  i g n i ti o n  fu e l  s u p p l i e s  
th r o u gh  a  m a s te r  fu e l  tr i p  r e l ay c o n tac t( s ) .  T h e  m as te r  fu e l  tr i p  r e l ay( s )  s h al l  b e  o f th e  typ e  th at s ta ys  
tr i p p e d  u n ti l  th e  u n i t p u r g e  i n te r l o c k p e r m i ts  i t to  b e  r e s e t.  Wh e n e ve r  th e  m as te r  fu e l  tr i p  r e l a y( s )  i s  
o p e r a te d ,  i t s h al l  tr i p  al l  fu e l  h e a d e r,  b u r n e r,  an d  i g n i te r  s a fe ty s h u to ff va l ve s  a n d  d e - e n e r gi z e  al l  
s p a r ks  an d  a l l  i gn i ti o n  d e vi c e s  wi th i n  th e  u n i t a n d  fue  ga s  p ath  th r o u g h  m a s te r  fu e l  tr i p  r e l ay 
c o n ta c t( s ) .

M a s te r  fu e l  tr i p  r e l ay c o n tac ts  s h al l  al s o  tr i p  th e  fu e l  o i l  s ys te m  c i r c u l ati n g  a n d  r e c i r c u l ati n g  va l ve s .  I f 
th e  d e s i g n  o f th e  fu e l  o i l  s u p p l y s ys te m  i s  s u c h  th a t backfow o f fu e l  o i l  th r o u gh  th e  r e c i r c u l a ti n g 
val ve  i s  i n h e r e n tl y i m p o s s i b l e  o r  p o s i ti ve l y p r e ve n te d ,  th i s  va l ve  s h a l l  b e  p e r m i tte d  to  b e  m a n u a l l y 
o p e r a te d  a n d  s h al l  n o t b e  r e q u i r e d  to  b e  i n te r l o c ke d  to  c l o s e  au to m ati c al l y o n  a  m a s te r  fu e l  tr i p .

T h e  m a s te r  fu e l  tr i p  r e l ay c o n tac ts  s h al l  al s o  tr i p  p r i m ar y a i r  fan s  o r  e x h au s te r s ,  c o al  fe e d e r s ,  
p u l ve r i z e r s ,  a n d  c o a l  b u r n e r  l i n e  s h u to ff val ve s ,  o r  take  e q u i val e n t fu n c ti o n al  a c ti o n  to  s to p  c o a l  
d e l i ve r y to  b u r n e r s .

T h e  m a s te r  fu e l  tr i p  r e l ay c o n tac ts  s h al l  al s o  tr i p  a l l  fue  g as  p a th  au x i l i ar y s ys te m s  th at i n tr o d u c e  
h az ar d s  th r o u g h  th e  ad d i ti o n  o f fu e l ,  o x i d i z i n g  a ge n ts ,  o r  i g n i ti o n  s o u r c e s .

B l o c k 3 T h e  l o s s  o f a l l  i n d u c e d  d r aft fan s  s h al l  ac ti vate  th e  m as te r  fu e l  tr i p  r e l ay.

B l o c k 4 T h e  l o s s  o f a l l  fo r c e d  d r a ft fa n s  s h al l  ac ti vate  th e  m as te r  fu e l  tr i p  r e l a y.

B l o c k 5 L o w c o m b u s ti o n  airfow b e l o w th e  p e r m i tte d  l i m i ts  s h al l  ac ti vate  th e  m as te r  fu e l  tr i p  r e l a y.

B l o c k 6  (See A. 6. 4. 1 . 2. 1 ) H i g h  p o s i ti ve  fu r n a c e  p r e s s u r e  s h a l l  a c ti vate  th e  m as te r  fu e l  tr i p  r e l a y.  H i g h  n e ga ti ve  fu r n a c e  p r e s s u r e  
s h al l  ac ti vate  th e  m as te r  fu e l  tr i p  r e l ay.

B l o c k 7 L o s s  o f al l  fame  i n  th e  fu r n a c e  s h al l  ac ti vate  th e  m as te r  fu e l  tr i p  r e l a y.

B l o c k 8  (See A. 6. 4. 1 . 2. 1 ) A p ar ti a l  l o s s  o f fame  th at r e s u l ts  i n  a h az ar d o u s  c o n d i ti o n  s h a l l  a c ti va te  th e  m a s te r  fu e l  tr i p  r e l ay.

B l o c k 9  (See A. 6. 4. 1 . 2. 1 ) Wh e n  al l  fu e l  i n p u ts  to  th e  fu r n ac e  ar e  s h u t o ff fo l l o wi n g  a s h u td o wn  o f th e  b o i l e r  fo r  an y r e as o n ,  th e  
m as te r  fu e l  tr i p  r e l a y s h al l  b e  a c ti va te d  i n  ac c o r d an c e  wi th  Ta b l e  6 . 4 . 1 . 2 . 1 ( b )  o r  Ta b l e  6 . 4 . 1 . 2 . 1 ( c ) .

B l o c k 1 0 a  (See A. 6. 4. 1 . 2. 1 ) F o r  d r u m - typ e  b o i l e r s ,  a l o w d r u m  wate r  l e ve l  s h al l  ac ti va te  th e  m a s te r  fu e l  tr i p  r e l ay.

B l o c k 1 0 b  (See A. 6. 4. 1 . 2. 1 ) F o r  fo r c e d  c i r c u l ati o n  b o i l e r s ,  c i r c u l ati n g  fow b e l o w th e  m i n i m u m  specifed  b y th e  m an u fac tu r e r  o r  
r e l a te d  wate r wa l l  p r o te c ti o n  s i gn a l s  s h al l  ac ti va te  th e  m a s te r  fu e l  tr i p  r e l ay.

B l o c k 1 0 c  (See A. 6. 4. 1 . 2. 1 ) F o r  o n c e - th r o u g h  b o i l e r s ,  wate r wa l l  fow b e l o w th e  m i n i m u m  specifed  b y th e  m an u fac tu r e r  o r  r e l ate d  
wa te r wal l  p r o te c ti o n  s i g n al s  s h al l  ac ti vate  th e  m as te r  fu e l  tr i p  r e l a y.

B l o c k 1 1 A m a n u a l  s wi tc h  th at ac tu ate s  th e  m as te r  fu e l  tr i p  r e l a y d i r e c tl y s h al l  b e  p r o vi d e d  fo r  u s e  b y th e  
o p e r a to r  i n  an  e m e r g e n c y.

B l o c k 1 2 T h e  i g n i te r  fu e l  tr i p  s h al l  ac ti va te  th e  m a s te r  fu e l  tr i p  r e l ay i n  ac c o r d an c e  wi th  Tab l e  6 . 4 . 1 . 2 . 1 ( b )  o r  
Tab l e  6 . 4 . 1 . 2 . 1 ( c ) ,  i f i g n i te r  fu e l  i s  th e  o n l y fu e l  i n  s e r vi c e  o r  i f i t i s  b e i n g  u s e d  to  s tab i l i z e  a m ai n  fu e l .

(continues)
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 4 4

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 4 . 1 . 2 . 4 . 4  P u rge  Rate  Ai r Fl o w.

( A) *    T h e  d e s i g n e r  s h al l  e s tab l i s h  a m i n i m u m  p u r g e  r a te
airfow.  T h i s  p u r g e  r ate  airfow s h al l  b e  i n  ac c o r d an c e  wi th
6 . 4 . 1 . 2 . 4 . 4 ( B )  an d  6 . 4 . 1 . 2 . 4 . 4 ( C ) .

( B ) *    P u r ge  r ate  airfow s h al l  n o t b e  l e s s  th a n  2 5  p e r c e n t o f
d e s i g n  fu l l  l o a d  m as s  airfow.

( C )    P u r g e  r a te  airfow s h al l  n o t b e  g r e ate r  th an  4 0  p e r c e n t o f
d e s i g n  fu l l  l o a d  m as s  airfow fo r  coal-fred  u n i ts .

( D )    P u r g e  r a te  airfow s h al l  b e  m ai n ta i n e d  fr o m  th e  F D  fa n
i n l e t th r o u gh  th e  s tac k.

( E )    P u r ge  r ate  airfow s h al l  b e  m ai n tai n e d  fr o m  p u r g e
c o m p l e ti o n  th r o u g h  l i g h t-o ff a n d  i n i ti a l  l o a d i n g  a s  d e s c r i b e d  i n
6 . 6 . 5 . 1 . 5 ,  6 . 7 . 5 . 1 . 5 ,  an d  6 . 8 . 5 . 1 . 5 .

6 . 4 . 1 . 2 . 4 . 5 *  B o i l e r E n c l o s u re  P u rge  P e r m i s s i ve s .    B o i l e r  e n c l o ‐
s u r e  p u r g e  p e r m i s s i ve s  s h al l ,  at a m i n i m u m ,  e n s u r e  th e  fo l l o w‐

i n g :

( 1 ) Al l  i gn i te r  h e ad e r  an d  i n d i vi d u al  i g n i te r  s h u to ff va l ve s
ar e  p r o ve n  c l o s e d  b y va l ve  p o s i ti o n .

Exception: Where the igniter capacity is 1 . 5 MWt (5 million
Btu/hr) or less,  proof of closure of the individual igniter safety
shutoff valves by means other than valve position shall be
permitted.

( 2 ) I f c o al  i s  fred  o n  th e  u n i t,  al l  p u l ve r i z e r s  a r e  s to p p e d
an d  a l l  c o al  fow to  th e  fu r n a c e  i s  s to p p e d .

( 3 ) I f fu e l  g as  i s  fred  o n  th e  u n i t,  a l l  m ai n  fu e l  ga s  h e ad e r
a n d  i n d i vi d u a l  fu e l  g as  b u r n e r  s h u to ff val ve s  a r e  p r o ve n
c l o s e d  b y va l ve  p o s i ti o n .

( 4 ) I f fu e l  o i l  i s  fred  o n  th e  u n i t,  al l  m a i n  fu e l  o i l  h e ad e r
an d  i n d i vi d u al  fu e l  o i l  b u r n e r  s h u to ff val ve s  ar e  p r o ve n
c l o s e d  b y va l ve  p o s i ti o n .

Δ Tab l e  6 . 4 . 1 . 2 . 1 ( a)   Continued

B l o c k  N u m b e r Ac ti o n

B l o c k 1 3 a Wh e n  th e  fu e l  g as  b u r n e r  h e ad e r  p r e s s u r e  i s  ab o ve  th e  m a x i m u m  o r  b e l o w th e  m i n i m u m  fo r  a  s tab l e  
fame,  th at fu e l  s h al l  b e  tr i p p e d .  I f fu e l  ga s  i s  th e  o n l y fu e l  i n  s e r vi c e ,  th e  m a s te r  fu e l  tr i p  r e l ay s h a l l  
b e  ac tu ate d .

B l o c k 1 3 b Wh e n  th e  fu e l  o i l  b u r n e r  h e ad e r  p r e s s u r e  i s  b e l o w th e  m i n i m u m  fo r  a s ta b l e  fame,  th at fu e l  s h a l l  b e  
tr i p p e d .  I f fu e l  o i l  i s  th e  o n l y fu e l  i n  s e r vi c e ,  th e  m as te r  fu e l  tr i p  r e l a y s h al l  b e  a c tu ate d .

B l o c k 1 3 c T h i s  b l o c k r e p r e s e n ts  o p e r ati o n  o f th e  fu e l  o i l  tr i p  to  p r e ve n t o p e r ati o n  wh e n  ato m i z i n g ai r  o r  s te am  
p r e s s u r e  i s  o u t o f r an g e .  I f fu e l  o i l  i s  th e  o n l y fu e l  i n  s e r vi c e ,  th e  m as te r  fu e l  tr i p  r e l ay s h al l  b e  
ac tu a te d .

B l o c k 1 3 d T h i s  b l o c k r e p r e s e n ts  th e  tr i p p i n g / s h u td o wn  o f coal-fring  e q u i p m e n t th a t wi l l  c a u s e  a c o al  fu e l  tr i p .  I f 
c o al  i s  th e  o n l y fu e l  i n  s e r vi c e ,  th e  m a s te r  fu e l  tr i p  r e l ay s h a l l  b e  ac tu a te d .

B l o c k 1 4 a L o s s  o f fame  at a n  i n d i vi d u al  fu e l  g as  o r  fu e l  o i l  b u r n e r  wi th  o n e  o r  m o r e  ad d i ti o n a l  b u r n e r s  o p e r ati n g  
wi th  s ta b l e  fames  th at d o e s  n o t i n tr o d u c e  a s e r i o u s  e n o u g h  c o n d i ti o n  to  war r a n t a  m a s te r  fu e l  tr i p  a s  
c al l e d  fo r  i n  b l o c k 8  s h al l  c l o s e  th e  i n d i vi d u al  b u r n e r  s a fe ty s h u to ff val ve ( s )  an d  as s o c i ate d  i g n i te r  
s afe ty s h u to ff val ve ( s )  a n d  d e - e n e r gi z e  th e  a s s o c i a te d  i g n i te r  s p ar k.  F o r  g an g -o p e r ate d  b u r n e r  val ve s ,  
th e  r e q u i r e m e n ts  o f 6 . 6 . 5 . 2 . 1 . 3 ( B ) ( 1 9 )  an d  6 . 7 . 5 . 2 . 1 . 3 ( B ) ( 1 9 )  s h al l  b e  m e t.

B l o c k 1 4 b O n  l o s s  o f m ai n  c o a l  b u r n e r  fame,  th e  tr i p p i n g s tr ate gi e s  o f 6 . 8 . 4  s h a l l  b e  fo l l o we d .

Tab l e  6 . 4 . 1 . 2 . 1 ( b )  Fue l  I n p u ts  S h u to ff Wh e n  C l as s  1  I gn i te rs  Are  U s e d

C o n d i ti o n Ac ti o n  Re q ui re d

( 1 )  F i r s t C l as s  1  i gn i te r ( s )  fai l s  to  l i g h t a fte r  s u c c e s s fu l  u n i t 
p u r g e .  [See 6. 6. 5. 2. 1 . 3(B)(9),  6. 7. 5. 2. 1 . 3(B)(1 0),  and 
6. 8. 5. 2. 1 . 3(B)(7). ]

( 1 )  I g n i te r  va l ve ( s )  s h al l  b e  c l o s e d  i m m e d i ate l y.  M as te r  fu e l  tr i p  
n o t r e q u i r e d ,  b u t a  1 -m i n u te  d e l ay s h al l  b e  r e q u i re d  b e fo r e  
r e tr i al  o f th a t o r  an y o th e r  i g n i te r.

( 2 )  An y i g n i te r s  p r o ve n  o n ,  a l l  o th e r  fu e l  s o u r c e s  o ff,  al l  i g n i te r  
va l ve s  s u b s e q u e n tl y c l o s e d .

( 2 )  M as te r  fu e l  tr i p  s h al l  b e  a c tu ate d .

( 3 )  An y C l a s s  1  i g n i te r ( s )  p r o ve n  o n ,  an y b u r n e r  val ve  l e ave s  
c l o s e d  l i m i t,  al l  b u r n e r  va l ve s  s u b s e q u e n tl y c l o s e d ,  n o  o th e r  
m a i n  fu e l  i n  s e r vi c e ,  i g n i te r ( s )  r e m ai n  p r o ve n .

( 3 )  As s o c i ate d  m ai n  fu e l  ga s  tr i p  va l ve  a n d / o r  fu e l  o i l  tr i p  val ve  
s h al l  b e  c l o s e d  ( fu e l  ga s  tr i p  a n d / o r  fu e l  o i l  tr i p ) ,  p r o ve n  
i g n i te r s  s h a l l  b e  p e r m i tte d  to  r e m ai n  i n  s e r vi c e .

( 4 )  An y C l a s s  1  i g n i te r ( s )  p r o ve n  o n ,  an y p u l ve r i z e r  s ta r t- u p  
i n i ti a te d ,  a l l  p u l ve r i z e r s  s u b s e q u e n tl y s to p p e d ,  n o  o th e r  m ai n  
fu e l  i n  s e r vi c e ,  i g n i te r ( s )  r e m a i n  p r o ve n .

( 4 )  P r o ve n  i gn i te r s  s h al l  b e  p e r m i tte d  to  r e m a i n  i n  s e r vi c e .

( 5 )  Al l  i g n i te r  an d  b u r n e r  val ve s  c l o s e d  an d  a l l  fe e d e r s  o r  
p u l ve r i z e r s  s to p p e d .

( 5 )  M as te r  fu e l  tr i p  s h al l  b e  a c tu ate d .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  re vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 3  E d i t i o n

( 5 ) An y o th e r  s o u r c e s  o f c o m b u s ti b l e s  th at c o u l d  e n te r  th e
b o i l e r  e n c l o s u r e  o r  fue  ga s  p ath  ar e  p r o ve n  c l o s e d  b y
val ve  p o s i ti o n  o r  o th e r  p o s i ti ve  m e an s .

Exception: Where the capacity of the combustible source is 1 . 5
MWt (5 million Btu/hr) or less,  proof of closure of the shutoff

valves by means other than valve position shall be permitted.
( 6 ) Al l  r e q u i r e d  b u r n e r  ai r  r e g i s te r s  a r e  i n  p u r ge  p o s i ti o n .
( 7 ) Wh e r e  i n s tal l e d ,  overfre  ai r  d a m p e r s  a r e  i n  p u r ge  p o s i ‐

ti o n .
( 8 ) At l e as t o n e  F D  fan  i s  i n  s e r vi c e .
( 9 ) Wh e r e  i n s tal l e d ,  a t l e a s t o n e  I D  fan  i s  i n  s e r vi c e .

( 1 0 ) Wh e r e  i n s tal l e d ,  a t l e a s t o n e  O FA fan  i s  i n  s e r vi c e .
( 1 1 ) F l u e  ga s  r e c i r c u l a ti o n  fa n s  ar e  o p e r a te d  as  r e c o m m e n ‐

d e d  b y th e  b o i l e r  m an u fac tu r e r.
( 1 2 ) To tal  b o i l e r  airfow i s  a t p u r g e  r a te  airfow.

6 . 4 . 1 . 2 . 4 . 6 *  C o m p o n e n t P u rge  P e r m i s s i ve s .    C o m p o n e n t
p u r g e  p e r m i s s i ve s  s h a l l ,  at a m i n i m u m ,  i n c l u d e  th e  fo l l o wi n g :

( 1 ) Al l  s o u r c e s  o f fu e l  a n d  o th e r  c o m b u s ti b l e s  i n to  th e
c o m p o n e n t p r o ve n  c l o s e d  b y val ve  p o s i ti o n  o r  o th e r  p o s i ‐

ti ve  m e an s

( 2 ) * Al l  s o u r c e s  o f i g n i ti o n  e n e r gy p r o ve n  o ff
( 3 ) C o m p o n e n t p u r g e  fow r ate  at o r  ab o ve  b o i l e r  e n c l o s u r e

p u r g e  r ate  airfow

6 . 4 . 1 . 2 . 4 . 7 *  B o i l e r E n c l o s u re  P u rge .

( A) *    C o m p l e ti o n  o f th e  b o i l e r  e n c l o s u r e  p u r ge  s h al l  r e q u i r e  a
m i n i m u m  o f 5  m i n u te s  an d  at l e as t fve  vo l u m e  c h an g e s  o f th e
b o i l e r  e n c l o s u r e  wh i l e  al l  th e  p u r g e  p e r m i s s i ve s  ar e  m ai n ‐

tai n e d .

( B )    Ac c u m u l ati o n  o f p u r g e  ti m e  a n d  vo l u m e  c h a n ge s  s h a l l  b e
p e r m i tte d  a s  s o o n  as  al l  th e  p u r ge  p e r m i s s i ve s  ar e  satisfed.

( C )    L o s s  o f an y o f th e  p u r g e  p e r m i s s i ve s  d u r i n g  a b o i l e r  e n c l o ‐
s u r e  p u r g e  s h al l  c an c e l  a n y p u r g e  ti m e  a n d  vo l u m e  c h an g e s

th a t h ave  ac c u m u l ate d .

( D )    C o m p l e ti o n  o f b o i l e r  e n c l o s u r e  p u r g e  s h a l l  b e  i n d i c ate d .

( E )    Afte r  th e  b o i l e r  e n c l o s u r e  p u r ge  i s  c o m p l e te ,  th e  m as te r
fu e l  tr i p  r e l a y( s )  s h a l l  b e  p e r m i tte d  to  b e  r e s e t.

Tab l e  6 . 4 . 1 . 2 . 1 ( c )  Fue l  I n p u ts  S h u to ff Wh e n  C l as s  2  o r C l as s  3  I gn i te rs  Are  U s e d

C o n d i ti o n Ac ti o n  Re q u i re d

( 1 )  F i r s t C l as s  2  o r  3  i gn i te r ( s )  fai l s  to  l i gh t afte r  s u c c e s s fu l  u n i t 
p u r g e .  [See 6. 6. 5. 2. 1 . 3(B)(9),  6. 7. 5. 2. 1 . 3(B)(1 0),  and 
6. 8. 5. 2. 1 . 3(B)(7). ]

( 1 )  I gn i te r  val ve ( s )  s h al l  b e  c l o s e d  i m m e d i a te l y.  M as te r  fu e l  tr i p  
n o t r e q u i r e d ,  b u t a 1 - m i n u te  d e l a y s h al l  b e  r e q u i r e d  b e fo r e  
r e tr i a l  o f th at o r  an y o th e r  i g n i te r.

( 2 )  An y i g n i te r s  p r o ve n  o n ,  a l l  o th e r  fu e l  s o u r c e s  o ff,  al l  i g n i te r  
va l ve s  s u b s e q u e n tl y c l o s e d .

( 2 )  M a s te r  fu e l  tr i p  s h a l l  b e  ac tu ate d .

( 3 a . 1 )  C l as s  2  i gn i te r ( s )  p r o ve n  o n ,  frst m a i n  b u r n e r  tr i al  fo r  
i g n i ti o n  fa i l s .

( 3 a. 1 )  M a s te r  fu e l  tr i p  s h al l  b e  ac tu ate d .

( 3 a . 2 )  C l as s  2  i gn i te r ( s )  p r o ve n  o n ,  l as t m ai n  b u r n e r  i s  ta ke n  o u t 
o f s e r vi c e  i n  a n o r m al  s h u td o wn .

( 3 a. 2 )  As s o c i a te d  m a i n  fu e l  g as  tr i p  va l ve  an d / o r  fu e l  o i l  tr i p  
val ve  s h al l  b e  c l o s e d  ( fu e l  ga s  tr i p  an d / o r  fu e l  o i l  tr i p ) ,  p r o ve n  
i gn i te r s  s h al l  b e  p e r m i tte d  to  r e m a i n  i n  s e r vi c e .

( 3 a . 3 )  C l as s  2  i gn i te r ( s )  p r o ve n  o n ,  l as t m ai n  b u r n e r  i s  tr i p p e d . ( 3 a. 3 )  M a s te r  fu e l  tr i p  s h al l  b e  ac tu ate d .

( 3 b . 1 )  C l a s s  3  i g n i te r s  p r o ve n  o n ,  frst m a i n  b u r n e r  tr i al  fo r  
i g n i ti o n  fa i l s .

( 3 b . 1 )  M as te r  fu e l  tr i p  s h a l l  b e  ac tu a te d .

( 3 b . 2 )  C l a s s  3  i g n i te r ( s )  p r o ve n  o n ,  l as t m a i n  b u r n e r  i s  take n  o u t 
o f s e r vi c e  i n  a n o r m al  s h u td o wn .

( 3 b . 2 )  M as te r  fu e l  tr i p  s h a l l  b e  ac tu a te d .

( 3 b . 3 )  C l a s s  3  i g n i te r ( s )  p r o ve n  o n ,  l as t m a i n  b u r n e r  i s  tr i p p e d . ( 3 b . 3 )  M as te r  fu e l  tr i p  s h a l l  b e  ac tu a te d .

( 4 )  An y C l as s  2  i g n i te r ( s )  p r o ve n  o n ,  an y p u l ve r i z e r  s ta r t- u p  
i n i ti a te d ,  a l l  p u l ve r i z e r s  s u b s e q u e n tl y s to p p e d ,  n o  o th e r  m ai n  
fu e l  i n  s e r vi c e ,  i g n i te r ( s )  r e m a i n  p r o ve n .

( 4 ) ( a )  I f frst p u l ve r i z e r  fa i l s  to  i gn i te  a s  d e s c r i b e d  i n  
6 . 8 . 5 . 2 . 1 . 3 ( B ) ( 1 2 ) ,  m a s te r  fu e l  tr i p  s h a l l  b e  ac tu ate d .

 ( b )  I f l as t p u l ve r i z e r  i n  s e r vi c e  i s  tr i p p e d ,  m as te r  fu e l  tr i p  s h a l l  
b e  ac tu ate d .

( c )  I f l as t p u l ve r i z e r  i n  s e r vi c e  i s  take n  o u t o f s e r vi c e  i n  a  n o r m a l  
s h u td o wn  s e q u e n c e  b y an  o p e r a to r,  p r o ve n  i gn i te r s  s h al l  b e  
p e r m i tte d  to  r e m a i n  i n  s e r vi c e .

( 5 )  Al l  i g n i te r  an d  b u r n e r  val ve s  c l o s e d  an d  a l l  fe e d e r s  o r  
p u l ve r i z e r s  s to p p e d .

( 5 )  M a s te r  fu e l  tr i p  s h a l l  b e  ac tu ate d .
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B O I L E R AN D  C O M B U S T I O N  S YS T E M S  H AZ ARD S  C O D E8 5 - 4 6

2 0 2 3  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

L o s s  o f  i g n i t e r  f l a m e

I g n i t e r f u e l  g a s  p r e s s u re  o u t  o f  s t a b l e  ra n g e

I g n i t e r f u e l  o i l  p re s s u r e  o u t  o f  s t a b l e  r a n g e

I g n i t e r a t o m i z i n g  m e d i u m  p re s s u r e  i m p r o p e r

L o s s  o f  I D  f a n ( s )

L o s s  o f  F D  f a n ( s )

C o m b u s t i o n  a i r f l o w  l o w

H i g h  p o s i t i v e  o r h i g h  n e g a t i v e  f u rn a c e  p re s s u r e

L o s s  o f  a l l  f l a m e

A l l  f u e l  i n p u t s  s h u t  o f f

L o w  d r u m  w a t e r l e v e l

I g n i t e r  f u e l  t r i p  ( C l a s s  1  i g n i t e rs )

A t o m i z i n g  m e d i u m  p r e s s u re  i m p ro p e r

L o s s  o f  m a i n  c o a l  b u r n e r f l a m e

F o l l o w  t r i p p i n g  s t r a t e g y  i n  6 . 8 . 4

P a rt i a l  l o s s  o f  f l a m e ,  i n t ro d u c i n g  h a z a r d

A l l  c o a l - f i r i n g  e q u i p m e n t  s t o p p e d  o r  t r i p p e d
o r  c o m m o n  c o a l - f i ri n g  e q u i p m e n t  t ri p p e d

L o s s  o f  i n d i v i d u a l  g a s  o r  o i l  b u rn e r
f l a m e  w i t h  o n e  o r m o re  a d d i t i o n a l
s t a b l e  b u r n e r f l a m e s  p r e s e n t

T y p i c a l  c a u s e  o f  t r i p  i n d i c a t i o n

C l o s e  i n d i v i d u a l  b u rn e r  s a f e t y  s h u t o f f  v a l v e ( s )
a n d  i n d i v i d u a l  i g n i t e r  s a f e t y  s h u t o f f  v a l v e ( s )
a n d  d e - e n e r g i z e  a s s o c i a t e d  s p a r ks

C l o s e  i n d i v i d u a l  i g n i t e r
s a f e t y  s h u t o f f  v a l v e ( s )
a n d  d e - e n e r g i z e  s p a r ks

I g n i t e r  f u e l  t r i p  f o r  C l a s s  1
i g n i t e r s ,  b l o c k 1 2

C l o s e  i g n i t e r  h e a d e r
a n d  i n d i v i d u a l  i g n i t e r
s a f e t y  s h u t o f f  v a l v e s
a n d  d e - e n e r g i z e  s p a r ks    

C l o s e  m a i n  g a s  s a f e t y
s h u t o f f  v a l v e ( s )  a n d
i n d i v i d u a l  b u r n e r
s a f e t y  s h u t o f f  v a l v e s

C l o s e  m a i n  o i l  s a f e t y
s h u t o f f  v a l v e ( s )  a n d
i n d i v i d u a l  b u r n e r
s a f e t y  s h u t o f f  v a l v e s

S t o p  c o a l  f l o w
t o  p u l v e r i z e r s
a n d  b u r n e rs

1

2 a 1

2 a 2

2 b

3

4

5

6

7

8

9

1 0 a

L o w  w a t e r w a l l  f l o w  f o r  a  o n c e - t h r o u g h  b o i l e r1 0 c

1 2

1 3 a

1 3 b

1 3 c

1 4 a

1 4 b

1 3 d

I g n i t e r 
f u e l  
g a s

t r i p

C o a l
f u e l  

t r i p
l o g i c

O i l
f u e l  

t r i p
l o g i c

G a s
f u e l  

t r i p
l o g i c

M a s t e r
f u e l

t r i p
r e l a y ( s )

M a s t e r
f u e l

t ri p
l o g i c

I g n i t e r 
f u e l  

o i l
t r i p

A
N
D

M a n u a l  t ri p  s w i t c h1 1

T r i p  a l l  f l u e  g a s  p a t h
a u x i l i a r y  s y s t e m s  t h a t
i n t r o d u c e  h a z a rd s  t h ro u g h
a d d i t i o n  o f  f u e l ,  o x i d i z i n g
a g e n t s ,  o r  i g n i t i o n  s o u r c e s .

[See 4. 1 0. 3,  6. 6. 5. 2. 5. 4(F),
6. 7. 5. 2. 5. 4(E),  and
6. 8. 5. 2. 5. 4(F). ]

F u e l  g a s  b u rn e r  h e a d e r p r e s s u re  h i g h  o r  l o w

F u e l  o i l  b u r n e r  h e a d e r  p re s s u re  l o w

1 0 b L o w  c i r c u l a t i n g  f l o w  fo r  fo rc e d  c i rc u l a t i o n  b o i l e r

Δ FI G U RE  6 . 4 . 1 . 2 . 1   I n te rl o c k s  fo r a M u l ti p l e - B u r n e r B o i l e r.
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