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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
a war 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
a m 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 F PA 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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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 0  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®  3 5

S tan d ard  fo r th e

M an u fac tu re  o f O rgan i c  C o ati n gs

2 0 2 1  E d i ti o n

T h i s  e d i ti o n  o f N F PA 3 5 ,  Standard for the Manufacture of Organic Coatings,  was  p r e p ar e d  b y th e
Te c h n i c a l  C o m m i tte e  o n  M a n u fac tu r e  o f O rg an i c  C o ati n g s .  I t wa s  i s s u e d  b y th e  S tan d a r d s  C o u n c i l
o n  O c to b e r  5 ,  2 0 2 0 ,  wi th  an  e ffe c ti ve  d ate  o f O c to b e r  2 5 ,  2 0 2 0 ,  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 3 5  was  ap p r o ve d  a s  a n  Am e r i c a n  N a ti o n al  S ta n d a r d  o n  O c to b e r  2 5 ,  2 0 2 0 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 3 5

T h e  frst e d i ti o n  o f N F PA 3 5  was  d e ve l o p e d  b y th e  N F PA M an u fa c tu r i n g  H az ar d s  C o u n c i l  a n d
p u b l i s h e d  i n  1 9 3 8  a s  Suggestions for the Fire Protection of Lacquer Manufacturing Plants.  T h e  s e c o n d
e d i ti o n  o f th i s  d o c u m e n t wa s  p u b l i s h e d  i n  1 9 4 6 .  T h e  M an u fa c tu r i n g  H az ar d s  C o u n c i l  was
s u b s e q u e n tl y d i s b a n d e d ,  a n d  r e s p o n s i b i l i ty fo r  N F PA 3 5  tr a n s fe r r e d  to  th e  n e w S e c ti o n al  C o m m i tte e
o n  C o a ti n g M an u fac tu r e ,  wh i c h  o p e r a te d  u n d e r  th e  N F PA C o m m i tte e  o n  F l a m m a b l e  L i q u i d s .  T h e
s e c ti o n al  c o m m i tte e  u n d e r to o k a m aj o r  r e vi s i o n  o f N F PA 3 5 ,  e x p an d i n g i ts  s c o p e  to  th e  m an u fa c tu r e
o f al l  o r g a n i c  c o ati n gs .  A n e w N F PA 3 5  was  p u b l i s h e d  a s  a  Te n tati ve  Re c o m m e n d e d  P r ac ti c e  i n  1 9 6 1
a n d  wa s  offcially a d o p te d  b y th e  As s o c i a ti o n  i n  1 9 6 4 .  T h e  s e c ti o n a l  c o m m i tte e  s u b s e q u e n tl y r e wr o te
N F PA 3 5  as  a m an d ato r y s tan d ar d ,  wh i c h  was  ad o p te d  b y th e  As s o c i a ti o n  i n  1 9 7 0 .  Re vi s i o n s  to  th e
s tan d ar d  we r e  a d o p te d  i n  1 9 7 1 ,  1 9 7 6 ,  1 9 8 2 ,  an d  1 9 8 7 .

I n  1 9 9 3 ,  N F PA’ s  F l am m ab l e  L i q u i d s  P r o j e c t was  r e o r ga n i z e d ,  an d  th e  fo r m e r  te c h n i c a l  ( s e c ti o n al )
c o m m i tte e  b e c am e  an  i n d e p e n d e n t c o m m i tte e .  T h e  n e w Te c h n i c al  C o m m i tte e  o n  M a n u fac tu r e  o f
O r g an i c  C o a ti n gs  p r o c e s s e d  a 1 9 9 5  e d i ti o n  o f N F PA 3 5 ,  wh i c h  i n c o r p o r a te d  a signifcant r e vi s i o n  to
th e  r e q u i r e m e n ts  fo r  defagration  ( e x p l o s i o n )  ve n ti n g as  a c o n s e q u e n c e  o f a m aj o r  fre  a n d
e x p l o s i o n  i n c i d e n t at a c o a ti n g s  m an u fa c tu r i n g  p l a n t.

Afte r  a d o p ti o n  o f th e  1 9 9 5  e d i ti o n  o f N F PA 3 5 ,  th e  Te c h n i c al  C o m m i tte e  o n  M an u fac tu r e  o f
O r g an i c  C o a ti n gs  i m m e d i ate l y b e g an  a  m a j o r  r e wr i te  o f N F PA 3 5 ,  c u l m i n a ti n g i n  th e  1 9 9 9  e d i ti o n ,
wh i c h  i n c l u d e d  th e  fo l l o wi n g  am e n d m e n ts :

( 1 ) E d i to r i al  r e vi s i o n  a n d  r e o r ga n i z ati o n  to  e ffe c t e d i to r i al  i m p r o ve m e n t an d  simplifcation  o f
th e  te x t,  m aki n g i t m o r e  e a s i l y u n d e r s to o d  an d  i n te r p r e te d

( 2 ) N e w b u i l d i n g  c o n s tr u c ti o n  r e q u i r e m e n ts  to  ad d r e s s  th e  h az ar d s  o f l i q u i d  s p i l l  fres  an d  th e i r
i m p a c t o n  l o a d - b e a r i n g  b u i l d i n g  s u p p o r ts

( 3 ) I m p r o ve d  r e q u i r e m e n ts  fo r  defagration  ve n ti n g
( 4 ) I m p r o ve m e n ts  to  th e  r e q u i r e m e n ts  fo r  tr an s fe r  o f fammable  an d  c o m b u s ti b l e  l i q u i d s  wi th i n

o p e r ati n g  a r e as
( 5 ) D e l e ti o n  o f te x t r e l ati n g  to  open-fre  r e s i n  c o o ki n g  p r o c e s s e s ,  wh i c h  ar e  n o  l o n g e r  u s e d
( 6 ) G u i d an c e  o n  p r e s s u r e  tr a n s fe r  o f l i q u i d s  b y ai r  a n d  i n e r t ga s
( 7 ) Re vi s i o n  an d  simplifcation  o f r e q u i re m e n ts  fo r  s p e c i al  h az ar d s ,  specifcally n i tr o c e l l u l o s e ,

m o n o m e r s ,  an d  o r g an i c  p e r o x i d e  fo r m u l ati o n s ,  i n c l u d i n g  ap p e n d i x  te x t o n  h a n d l i n g
p r o c e d u r e s  fo r  n i tr o c e l l u l o s e

( 8 ) A n e w c h ap te r,  C o n tr o l  o f I gn i ti o n  S o u r c e s ,  wi th  p ar ti c u l ar  atte n ti o n  to  s tati c  e l e c tr i c i ty
h a z a r d s  an d  b o n d i n g a n d  gr o u n d i n g r e q u i r e m e n ts

( 9 ) An o th e r  n e w c h a p te r,  M an ag e m e n t o f F i r e  H a z a r d s

T h e  2 0 0 5  e d i ti o n  o f N F PA 3 5  i n c o r p o r ate d  th e  fo l l o wi n g a m e n d m e n ts  an d  i m p r o ve m e n ts :

( 1 ) E d i to r i al  r e vi s i o n s  to  c o m p l y wi th  th e  Manual of Style for NFPA Technical Committee Documents
( 2 ) Ad o p ti o n  o f p r e fe r r e d  defnitions  fro m  o th e r  N F PA te c h n i c a l  d o c u m e n ts  wh e r e  s u c h

a d o p ti o n  d i d  n o t confict wi th  th e  i n te n t an d  c o n te x t o f N F PA 3 5
( 3 ) Clarifcation  o f th e  r e q u i r e m e n ts  fo r p r o c e s s  b u i l d i n g  h e ati n g
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( 4 ) Re q u i r e m e n ts  fo r  “ h o t b o x ”  i n s tal l a ti o n s  an d  d r u m  h e ate r s  u s e d  to  h e a t c o n ta i n e r s  o f vi s c o u s
l i q u i d s

( 5 ) I m p r o ve d  r e q u i r e m e n ts  fo r  p r o p e r  h a n d l i n g o f n i tr o c e l l u l o s e ,  i n c l u d i n g g u i d an c e  o n  s a fe
m o ve m e n t u s i n g  h an d  tr u c ks  a n d  p o we r e d  i n d u s tr i al  tr u c ks

( 6 ) A r e q u i r e m e n t th a t a l l  fres  m u s t b e  i n ve s ti ga te d  to  d e te r m i n e  th e i r  c a u s e
( 7 ) A n e w tab l e ,  Ta b l e  A. 5 . 6 . 3 ,  to  p r o vi d e  g u i d an c e  fo r  e l e c tr i c al  ar e a classifcation  th a t i s

specifc  to  e q u i p m e n t an d  p r o c e s s e s  th a t m an u fa c tu r e  o r g an i c  c o ati n g s

T h e  2 0 1 1  e d i ti o n  o f N F PA 3 5  i n c o r p o r ate d  th e  fo l l o wi n g  m a j o r  am e n d m e n ts  an d  i m p r o ve m e n ts :

( 1 ) Defnitions  fo r  kettle,  thin-down tank,  normal vent,  a n d  emergency relief vent we r e  a d d e d  to  ai d  th e  u s e r  i n  th e  ap p l i c ati o n  o f
th e  p r o vi s i o n s  o f th i s  s tan d ar d  a n d  to  refect u s ag e  o f th e s e  te r m s  wi th i n  th e  c o n te x t o f th e  o r ga n i c  c o a ti n gs  i n d u s tr y.

( 2 ) T h e  specifc  r e q u i r e m e n ts  i n  5 . 1 . 6  fo r  m e an s  o f e g r e s s  we r e  r e p l ac e d  wi th  a  d i r e c t r e fe r e n c e  to  N F PA 1 01 ,  Life Safety
Code.

( 3 ) S e c ti o n  5 . 4 ,  Ve n ti l ati o n ,  was  c o m p l e te l y r e vi s e d  a s  s u gg e s te d  b y th e  U . S .  C h e m i c al  S afe ty an d  H a z a r d  I n ve s ti g ati o n
B o a r d  ( C S B ) ,  b as e d  o n  th e i r  r e p o r t o n  th e  C AI / Ar n e l  e x p l o s i o n  a n d  fre  th a t o c c u r r e d  N o ve m b e r  2 2 ,  2 0 0 6 ,  i n
D an ve r s ,  M A.  T h e  n e w r e q u i r e m e n ts  i n  th i s  s e c ti o n  c o r r e l ate d  wi th  th e  p r o vi s i o n s  o f N F PA 3 0 ,  Flammable and
Combustible Liquids Code.  Al s o ,  th e s e  n e w r e q u i r e m e n ts  we r e  ap p l i c ab l e  to  b o th  C l a s s  I  (fammable)  l i q u i d s  a n d  C l as s  I I
o r  C l as s  I I I  ( c o m b u s ti b l e )  l i q u i d s  th at a r e  h e ate d  u p  to  o r  a b o ve  th e i r  fash  p o i n ts .

( 4 ) A n e w p a r ag r ap h ,  6 . 6 . 4 . 1 ,  r e q u i r e d  s a fe  o p e r a ti n g te m p e r atu r e  l i m i t c o n tr o l s  fo r  m i x i n g tan ks  i n  wh i c h  c o n te n ts  a r e
h e a te d .  T h i s  p ar ag r ap h  al s o  was  b as e d  o n  s u g ge s ti o n s  s u b m i tte d  b y th e  C S B  as  a r e s u l t o f i ts  r e p o r t o n  th e  C AI / Ar n e l
e x p l o s i o n  a n d  fre.

T h e  2 0 1 6  e d i ti o n  o f N F PA 3 5  i n c o r p o r ate d  th e  fo l l o wi n g  a m e n d m e n ts  an d  i m p r o ve m e n ts :

( 1 ) T h e  te r m  antistatic was  c h an g e d  to  static dissipating th r o u g h o u t th e  s ta n d ar d  to  r e m o ve  a te r m  n o  l o n g e r  u s e d  i n  th e
e l e c tr o s ta ti c s  c o m m u n i ty a n d  m o r e  a c c u r ate l y d e s c r i b e  th e  p r o p e r ty b e i n g ad d r e s s e d .

( 2 ) B u i l d i n g fe atu r e  r e q u i r e m e n ts ,  s u c h  as  wa l l s  wi th o u t u n p r o te c te d  o p e n i n g s  a n d  th e  p r o h i b i ti o n  o f b as e m e n ts ,  we r e
clarifed.

( 3 ) E x c e p ti o n s  we r e  r e wr i tte n  as  m an d a to r y l an g u ag e  as  r e c o m m e n d e d  b y th e  Manual of Style for NFPA Technical Committee
Documents.

I n  th e  2 0 2 1  e d i ti o n  o f N F PA 3 5 ,  r e vi s i o n s  h a ve  b e e n  m ad e  to  c l ar i fy c o n s tr u c ti o n  r e q u i r e m e n ts ,  i n c l u d i n g  c o n s tr u c ti o n  typ e ,
fre  r e s i s tan c e  r ati n g s  o f s tr u c tu r a l  e l e m e n ts  a n d  b u i l d i n g as s e m b l i e s ,  an d  fre  p r o te c ti o n  r a ti n gs  fo r  o p e n i n g p r o te c ti ve s .  I n
a d d i ti o n ,  te r m i n o l o g y h a s  b e e n  u p d ate d  to  a l i gn  wi th  N F PA 3 0  classifcations  o f l i q u i d s .
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Te c h n i c al  C o m m i tte e  o n  M an u fac tu re  o f O rgan i c  C o ati n gs

G e o rge  A.  S e u s s ,  J r. ,  Chair
T h e  H a n o ve r  I n s u r a n c e  G r o u p ,  M D  [ I ]

Al an  R B ro wn e ,  S te wa r t R.  B r o wn e  M an u fa c tu r i n g  C o m p a n y,  I n c . ,
G A [ I M ]

Ru b y E van s ,  F M  Gl o b a l ,  M A [ I ]

Ri c h ard G ai l ,  N e war k  F i r e  D e p a r tm e n t,  N J  [ E ]

Ri c h ard J .  H i l d ,  Ax a l ta  C o ati n g  S ys te m s ,  M D  [ M ]
Re p .  Am e r i c an  C o a ti n g s  As s o c i a ti o n

J  D e n n i s  Re c c a,  B e n j a m i n  M o o r e  &  C o m p a n y,  N J  [ M ]

J am e s  R.  Re p p e r m u n d ,  H o we l l ,  N J  [ S E ]

P e te r Ro l l i n ge r,  Ro l l i n g e r  E n g i n e e r i n g ,  I n c . ,  T X  [ S E ]

Ro n al d  G .  S c h affh au s e r,  P P G  I n d u s tr i e s ,  I n c . ,  PA [ M ]

M ar vi n  F.  S p e c h t,  S e l f E m p l o ye d ,  D E  [ S E ]

J am e s  M .  S ute ,  Ge n e r a l  M o to r s  C o m p an y,  M I  [ U ]

M i c h ae l  Van  D e  M ark,  M i s s o u r i  S & T  C o ati n g s  I n s ti tu te ,  M O  [ S E ]

D arc y Van n e s te ,  S te e l c r aft M a n u fa c tu r i n g  C o m p a n y,  C a n a d a  [ M ]

T h o m as  S te ve n  Wri gh t,  Wr i g h t F i r e  C o n s u l ti n g ,  I n c . ,  N C  [ E ]
Re p .  I n te r n a ti o n a l  F i r e  M a r s h a l s  As s o c i a ti o n

Al te r n ate s

S h an e  A.  Adam s ,  Ran c h o  C u c a m o n g a F i r e  P r o te c ti o n  D i s tri c t,  C A
[ E ]

( Al t.  to  T h o m a s  S te ve n  Wr i g h t)

D avi d  D arl i n g,  Am e r i c a n  C o ati n g s  As s o c i ati o n ,  D C  [ M ]
( Al t.  to  Ri c h a r d  J .  H i l d )

J e ffre y S .  P atto n ,  I I ,  T h e  H an o ve r  I n s u r a n c e  Gr o u p ,  M D  [ I ]
( Al t.  to  Ge o r g e  A.  S e u s s ,  J r. )

L ukas z  Ru s s e r,  N e wa r k F i r e  D e p ar tm e n t,  N J  [ E ]
( Al t.  to  Ri c h a r d  G ai l )

G u y R.  C o l o n n a,  N F PA S ta ff L i ai 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
fre  a n d  e x p l o s i o n  h a z a r d s  a s s o c i a te d  wi th  th e  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  o f o r g a n i c
c o ati n g  m a n u fac tu r i n g  p r o c e s s e s  a n d  fa c i l i ti e s .
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8 . 2 M o n o m e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 –  1 5
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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 a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o 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 ar agr 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 tati 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 r c 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  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  C .

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

1 . 1  S c o p e .

1 . 1 . 1    T h i s  s tan d ar d  s h a l l  ap p l y to  fac i l i ti e s  th at u s e  fammable
a n d  c o m b u s ti b l e  l i q u i d s ,  a s  h e r e i n  defned,  to  m an u fa c tu r e

o r g an i c  c o ati n g s  fo r  au to m o ti ve ,  i n d u s tr i al ,  i n s ti tu ti o n a l ,  h o u s e ‐
h o l d ,  m ar i n e ,  p r i n ti n g,  tr an s p o r tati o n ,  a n d  o th e r  a p p l i c ati o n s .

1 . 1 . 2    T h i s  s ta n d ar d  s h a l l  n o t ap p l y to  th e  fo l l o wi n g:

( 1 ) * O p e r ati o n s  i n vo l vi n g th e  u s e  o r  a p p l i c a ti o n  o f c o ati n g
m a te r i al s

( 2 ) * S to r ag e  o f o r g an i c  c o a ti n gs  i n  l o c ati o n s  o th e r  th an  th e
m a n u fac tu r i n g  fa c i l i ty

1 . 2 *  P u rp o s e .    T h e  p u r p o s e  o f th i s  s tan d a r d  s h al l  b e  to
p r o vi d e  m i n i m u m  r e q u i r e m e n ts  fo r  s a fe ty to  l i fe  an d  p r o p e r ty

fr o m  fre  a n d  e x p l o s i o n  i n  fa c i l i ti e s  an d  p r o c e s s e s  th a t m an u ‐
fac tu r e  o r ga n i c  c o a ti n gs .

1 . 3  Ap p l i c ati o n .  ( Re s e r ve d )

1 . 4  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a rd  refect a
c o n s e n s u s  o f wh at i s  n e c e s s a r y to  p r o vi d e  a n  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  a d d r e s s e d  i n  th i s  s tan d ar d  a t
th e  ti m e  th e  s ta n d a r d  was  i s s u e d .

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  o f th i s  s ta n d ‐
ar d  s h al 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 ati o n s  th at e x i s te d  o r  we r e  ap p r o ve d  fo r  c o n s tr u c ti o n  o r
i n s ta l l a ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s ta n d ar d .  Wh e r e
specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d a r d  s h al l  b e  r e tr o ac 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 gr 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  s tan d a r d  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  s ta n d a r d  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 ac ti c al  i n  th e  j u d g m e n t o f 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  o n l y wh e r e  i t i s  c l e a r 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  s tan d a r d  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 gth ,  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,  a n 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  s tan d a r d .

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
a u 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 a l l  b e  a p 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  U n i ts  an d  Fo r m u l as .     T h e  u n i ts  o f m e as u r e  i n  th i s  s ta n d ‐
a r d  ar e  p r e s e n te d  frst i n  U . S .  c u s to m ar y u n i ts  ( i n c h -p o u n d

u n i ts ) .  I n te r n a ti o n a l  S ys te m  ( S I )  o f U n i ts  fo l l o w th e  i n c h -
p o u n d  u n i ts  i n  p ar e n th e s e s .

1 . 6 . 1    E i th e r  s ys te m  o f u n i ts  s h al l  b e  ac c e p tab l e  fo r  s a ti s fyi n g
th e  r e q u i r e m e n ts  i n  th i s  s tan d a r d .

1 . 6 . 2    U s e r s  o f th i s  s tan d ar d  s h a l l  a p p l y o n e  s ys te m  o f u n i ts
c o n s i s te n tl y an d  s h a l l  n o t al te r n ate  b e twe e n  s ys te m s  o f u n i ts .

1 . 6 . 3    T h e  val u e s  p r e s e n te d  fo r  m e a s u r e m e n ts  i n  th i s  s tan d ar d
a r e  e x p r e s s e d  wi th  a  d e g r e e  o f p r e c i s i o n  ap p r o p r i ate  fo r  p r a c ti ‐
c a l  a p p l i c ati o n  a n d  e n fo r c e m e n t.  I t i s  n o t i n te n d e d  th at th e

ap p l i c a ti o n  o r  e n fo r c e m e n t o f th e s e  va l u e s  b e  m o r e  p r e c i s e
th an  th e  p r e c i s i o n  e x p r e s s e d .

1 . 6 . 4    Wh e r e  e x tr ac te d  te x t c o n ta i n s  val u e s  e x p r e s s e d  i n  o n l y
o n e  s ys te m  o f u n i ts ,  th e  va l u e s  i n  th e  e x tr ac te d  te x t h ave  b e e n
r e tai n e d  wi th o u t c o n ve r s i o n  to  p r e s e r ve  th e  va l u e s  e s ta b l i s h e d

b y th e  r e s p o n s i b l e  te c h n i c al  c o m m i tte e  i n  th e  s o u r c e  d o c u ‐
m e n t.

1 . 7  C o d e  Ad o p ti o n  Re q u i re m e n ts .  ( Re s e r ve d )

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  s tan d a r d  a n d  s h a l l  b e
c o n s i d e r e d  p a r 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 ati 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 1 0 ,  Standard for Portable Fire Extinguishers,  2 0 1 8  e d i ti o n .
N F PA 1 1 ,  Standard for Low-,  Medium-,  and High-Expansion

Foam,  2 0 1 6  e d i ti o n .



M AN U FAC T U RE  O F  O RGAN I C  C O AT I N GS3 5 - 6

2 0 2 1  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 .

N F PA 1 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 1 9
e d i ti o n .

N F PA 1 4 ,  Standard for the Installation of Standpipe and Hose
Systems,  2 0 1 9  e d i ti o n .

N F PA 1 5 ,  Standard for Water Spray Fixed Systems for Fire Protec‐
tion,  2 0 1 7  e d i ti o n .

N F PA 1 6 ,  Standard for the Installation of Foam-Water Sprinkler
and Foam-Water Spray Systems,  2 0 1 9  e d i ti o n .

N F PA 2 4 ,  Standard for the Installation of Private Fire Service
Mains and Their Appurtenances,  2 0 1 9  e d i ti o n .

N F PA 2 5 ,  Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2 0 2 0  e d i ti o n .

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

NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
N F PA 1 01 ®,  Life Safety Code®,  2 0 2 1  e d i ti o n .
N F PA 2 2 1 ,  Standard for High Challenge Fire Walls,  Fire Walls,

and Fire Barrier Walls,  2 0 2 1  e d i ti o n .
N F PA 2 5 2 ,  Standard Methods of Fire Tests of Door Assemblies,

2 0 1 7  e d i ti o n .
N F PA 2 5 7 ,  Standard on Fire Test for Window and Glass Block

Assemblies,  2 0 1 7  e d i ti o n .
N F PA 4 0 0 ,  Hazardous Materials Code,  2 0 1 9  e d i ti o n .
N F PA 4 9 6 ,  Standard for Purged and Pressurized Enclosures for

Electrical Equipment,  2 0 2 1  e d i ti o n .
N F PA 5 0 5 ,  Fire Safety Standard for Powered Industrial Trucks

Including Type Designations,  Areas of Use,  Conversions,  Maintenance,
and Operations,  2 0 1 8  e d i ti o n .

N F PA 7 8 0 ,  Standard for the Installation of Lightning Protection
Systems,  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 .

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

2 . 3 . 1  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H ar 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 5 ,  Standard Test Method for Penetration of Bituminous
Materials,  2 0 1 3 .

AS T M  D 5 6 ,  Standard Test Method for Flash Point by Tag Closed
Cup Tester,  2 0 1 6 a.

AS T M  D 8 6 ,  Standard Test Method for Distillation of Petroleum
Products at Atmospheric Pressure,  2 0 1 8 .

AS T M  D 9 2 ,  Standard Test Method for Flash and Fire Points by
Cleveland Open Cup Tester,  2 0 1 8 .

AS T M  D 9 3 ,  Standard Test Methods for Flash Point by Pensky–
Martens Closed Cup Tester,  2 0 1 8 .

AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method),  2 0 1 5 a .

AS T M  D 3 2 7 8 ,  Standard Test Methods for Flash Point of Liquids by
Small Scale Closed-Cup Apparatus,  1 9 9 6 ,  r e ap p r o ve d  2 0 1 1 .

AS T M  D 3 8 2 8 ,  Standard Test Methods for Flash Point by Small
Scale Closed Cup Tester,  2 0 1 6 a.

AS T M  D 4 3 5 9 ,  Standard Test Method for Determining Whether a
Material Is a Liquid or a Solid,  1 9 9 0 ,  r e ap p r o ve d  2 0 1 2 .

AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Building
Construction and Materials,  2 0 1 8 c e 1 .

N 2 . 3 . 2  U L  P u b l i c ati o n s .    U n d e r wr i te r s  L a b o r a to r i e s  I n c . ,  3 3 3
Pfngsten  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L  9 ,  Fire Tests of Window Assemblies,  2 0 0 9 ,  r e vi s e d  2 0 1 5 .

U L  1 0 B ,  Fire Tests of Door Assemblies,  2 0 0 8 ,  r e vi s e d  2 0 1 5 .

U L  1 0 C ,  Positive Pressure Fire Tests of Door Assemblies,  2 0 1 6 .

U L  2 6 3 ,  Fire Tests of Building Construction and Materials,  2 0 1 1 ,
r e vi s e d  2 0 1 9 .

2 . 3 . 3  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 al  Re g u l ati o n s ,  P ar t 1 9 1 0 . 1 4 6 ,
“ P e r m i t-Re q u i r e d  Confned  S p ac e s . ”

T i tl e  2 9 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 1 9 1 0 . 1 4 7 ,  “ T h e
C o n tr o l  o f H a z a r d o u s  E n e r g y ( L o c ko u t/ Ta go u t) . ”

2 . 3 . 4  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 a m -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

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

N F PA 3 2 6 ,  Standard for the Safeguarding of Tanks and Containers
for Entry,  Cleaning,  or Repair,  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  s tan d ar d .  Wh e r e  te r m s  a r 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 al 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 r g an i z a ti 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 ,
a n  i n s ta l l ati o n ,  o r  a p r o c e d u r e .

3 . 2 . 3 *  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

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  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 ate r i a l 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 g n ate 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 .

N 3 . 2 . 4  S tan d ard .    An  N F PA S tan 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 rd  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th a t i s  i n  a fo r m  g e n e ral 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 tan d ar d  o r  c o d e  o r  fo r
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ad o p ti o n  i n to  l aw.  N o n m a n d a to r y p r o vi s i o n s  a r 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 ar 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 a ti o n al
n o te ,  o r  o th e r  m e a n s  a s  p e r m i tte d  i n  th e  N F PA M an u a l 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 a s e
“ 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 a r d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  al l  N F PA S ta n d a r d s ,
i n c l u d i n g  C o d e s ,  S tan d a r d s ,  Re 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  B as e m e n t.    F o r  th e  p u r p o s e  o f th i s  s ta n d a r d ,  a s to r y o f a
b u i l d i n g  o r  s tr u c tu r e  h a vi n g o n e -h a l f o r  m o r e  o f i ts  h e i g h t
b e l o w g r o u n d  l e ve l  an d  to  wh i c h  ac c e s s  fo r  frefghting  p u r p o ‐
s e s  i s  r e s tr i c te d .  [ 3 0 ,  2 0 2 1 ]

Δ 3 . 3 . 2 *  B o i l i n g P o i n t ( B P ) .    T h e  te m p e r atu r e  at wh i c h  th e
va p o r  p r e s s u r e  o f a  l i q u i d  e q u al s  th e  s u r r o u n d i n g atm o s p h e r i c
p r e s s u r e .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 3  B u i l d i n g.    A th r e e -d i m e n s i o n al  s p a c e  th a t i s  e n c l o s e d  b y
a r o o f a n d  a wal l  o r  wa l l s  th at c o ve r  m o r e  th a n  o n e -h al f o f th e
p o s s i b l e  a r e a o f th e  s i d e s  o f th e  s p a c e ,  i s  o f suffcient s i z e  to
al l o w e n tr y b y p e r s o n n e l ,  wi l l  l i ke l y l i m i t th e  d i s s i p ati o n  o f h e at
o r  d i s p e r s i o n  o f vap o r s ,  an d  r e s tr i c ts  ac c e s s  fo r  frefghting.

Δ 3 . 3 . 4  C o m b u s ti b l e  L i q u i d .    A l i q u i d  th a t h as  a  c l o s e d - c u p  fash
p o i n t a t o r  a b o ve  1 0 0 ° F  ( 3 7 . 8 ° C ) ,  a s  d e te r m i n e d  b y th e  te s t
p r o c e d u r e s  an d  ap p ar a tu s  s e t fo r th  i n  3 . 4 . 4 .  C o m b u s ti b l e
l i q u i d s  ar e  classifed  ac c o r d i n g to  S e c ti o n  3 . 4 .

3 . 3 . 5  C o n tai n e r.    A ve s s e l  o f 1 1 9  ga l  ( 4 5 0  L )  o r  l e s s  c ap ac i ty
u s e d  fo r  tr an s p o r ti n g  o r  s to r i n g l i q u i d s ,  e x c l u d i n g  i n te r m e d i ate
b u l k c o n tai n e r s .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 6 *  Fi re  P o i n t.    T h e  l o we s t te m p e r atu r e  a t wh i c h  a l i q u i d
wi l l  i g n i te  a n d  ac h i e ve  s u s ta i n e d  b u r n i n g  wh e n  e x p o s e d  to  a
te s t fame  i n  a c c o r d an c e  wi th  AS T M  D 9 2 ,  Standard Test Method
for Flash and Fire Points by Cleveland Open Cup Tester.  [ 3 0 ,  2 0 2 1 ]

Δ 3 . 3 . 7 *  Fl am m ab l e  L i q u i d .    An y l i q u i d  th at h as  a c l o s e d -c u p
fash  p o i n t b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) ,  a s  d e te r m i n e d  b y th e  te s t
p r o c e d u r e s  a n d  ap p ar a tu s  s e t fo r th  i n  3 . 4 . 4 ,  an d  a Re i d  vap o r
p r e s s u r e  th at d o e s  n o t e x c e e d  a n  a b s o l u te  p r e s s u r e  o f 4 0  p s i
( 2 7 6  kP a )  at 1 0 0 ° F  ( 3 7 . 8 ° C )  as  d e te r m i n e d  b y AS T M  D 3 2 3 ,
Standard Test Method for Vapor Pressure of Petroleum Products (Reid
Method).  F l a m m a b l e  l i q u i d s  ar e  classifed  a c c o r d i n g to
S e c ti o n  3 . 4 .

3 . 3 . 8 *  Fl as h  P o i n t ( FP ) .    T h e  m i n i m u m  te m p e r atu r e  o f a
l i q u i d  at wh i c h  suffcient vap o r  i s  g i ve n  o ff to  fo r m  an  i g n i ti b l e
m i x tu r e  wi th  th e  ai r,  n e a r  th e  s u r fac e  o f th e  l i q u i d  o r  wi th i n
th e  ve s s e l  u s e d ,  a s  d e te r m i n e d  b y th e  ap p r o p r i ate  te s t p r o c e ‐
d u r e  an d  ap p ar a tu s  specifed  i n  3 . 4 . 4 .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 9  H o t B o x .    F o r  th e  p u r p o s e  o f th i s  s tan d a r d ,  a n  e n c l o s u r e
o r  r o o m  u s e d  to  r ai s e  an d  m ai n tai n  th e  te m p e r atu r e  o f a
c o n tai n e r  a n d  i ts  c o n te n ts  ab o ve  a m b i e n t.

3 . 3 . 1 0 *  I m p o r tan t B u i l d i n g.    A b u i l d i n g  th a t i s  c o n s i d e r e d  n o t
e x p e n d ab l e  i n  an  e x p o s u r e  fre.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 1 1  I n e r t G as .    F o r  p u r p o s e s  o f [ th i s  s tan d ar d ] ,  a  g as  th a t i s
nonfammable,  c h e m i c al l y i n ac ti ve ,  n o n c o n ta m i n ati n g  fo r  th e
u s e  i n te n d e d ,  a n d  oxygen-defcient to  th e  e x te n t r e q u i r e d .
[ 3 2 6 ,  2 0 2 0 ]

3 . 3 . 1 2 *  I n e r ti n g.    A te c h n i q u e  b y wh i c h  a c o m b u s ti b l e
m i x tu r e  i s  r e n d e r e d  n o n i gn i ti b l e  b y th e  ad d i ti o n  o f a n  i n e r t

ga s .

3 . 3 . 1 3  Ke ttl e .    F o r  th e  p u r p o s e  o f th i s  s tan d a r d ,  a  h e a te d  p r o c ‐
e s s  ve s s e l  typ i c a l l y u s e d  to  m a n u fac tu r e  r e s i n s .

3 . 3 . 1 4  L i q ui d .    An y m a te r i al  th at ( 1 )  h as  a fuidity g r e ate r  th an
th a t o f 3 0 0  p e n e tr a ti o n  a s p h al t wh e n  te s te d  i n  ac c o r d a n c e  wi th

AS T M  D 5 ,  Standard Test Method for Penetration of Bituminous
Materials,  o r  ( 2 )  i s  a  vi s c o u s  s u b s ta n c e  fo r  wh i c h  a specifc  m e l t‐
i n g p o i n t c an n o t b e  d e te r m i n e d  b u t th at i s  d e te r m i n e d  to  b e  a

l i q u i d  i n  ac c o r d an c e  wi th  AS T M  D 4 3 5 9 ,  Standard Test Method for
Determining Whether a Material Is a Liquid or a Solid.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 1 5  M i x  Tan k .    A p o r tab l e  o r  fxed  ag i tate d  ve s s e l  i n  wh i c h
i n te r m e d i ate  o r  fnished  p r o d u c ts  a r e  m an u fa c tu r e d ,  ad j u s te d ,
a n d  h e l d  p e n d i n g d i s p o s i ti o n .

3 . 3 . 1 6 *  M o n o m e r.    An  u n s atu r a te d  o r g an i c  c o m p o u n d  wh o s e
m o l e c u l e s  c o n tai n  r e ac ti ve  gr o u p s  th a t p o l ym e r i z e  wi th  e a c h

o th e r  o r  wi th  o th e r  m o n o m e r  m o l e c u l e s  to  p r o d u c e  p o l ym e r s .

3 . 3 . 1 7  N i tro c e l l u l o s e .    A n i tr ate d  c e l l u l o s e  ( c o tto n  l i n te r s  o r
wo o d  p u l p )  wi th  a n i tr o ge n  c o n te n t r an g i n g  fr o m  1 0 . 5  p e r c e n t

to  1 2 . 6  p e r c e n t b y we i g h t.

3 . 3 . 1 7 . 1  Dry Nitrocellulose.    N i tr o c e l l u l o s e  c o n ta i n i n g l e s s
th a n  th e  m i n i m u m  we tti n g ag e n ts  d e s c r i b e d  i n  3 . 3 . 1 7 . 3 ,

Solvent-Wet Nitrocellulose.

3 . 3 . 1 7 . 2  Plasticized Nitrocellulose.    A c o l l o i d e d ,  c h i p -l i ke ,
fake-like,  o r  p a r ti c l e -typ e  n i tr o c e l l u l o s e  p l as ti c i z e d  wi th  n o t

l e s s  th an  1 8  p e r c e n t b y we i g h t p l a s ti c i z e r,  s u c h  as  d i b u tyl
p h th a l a te  o r  d i o c tyl  p h th a l a te .

3 . 3 . 1 7 . 3  Solvent-Wet Nitrocellulose.    A fbrous,  gr a n u l a r,
c u b e d ,  o r  fake-like  n i tr o c e l l u l o s e  we tte d  wi th  n o t l e s s  th an
2 5  p e r c e n t b y we i gh t a l c o h o l ,  to l u e n e ,  o r  o th e r  o r g an i c

l i q u i d  h a vi n g a fash  p o i n t n o t l o we r  th an  2 5 ° F  ( − 4 ° C ) .

3 . 3 . 1 7 . 4  Water-Wet Nitrocellulose.    A fbrous,  g r an u l ar,  c u b e d ,
o r  fake-like  n i tr o c e l l u l o s e  we tte d  wi th  n o t l e s s  th a n

2 5  p e r c e n t b y we i gh t wate r.

3 . 3 . 1 8  N o n c o n d u c ti ve  L i q u i d .    A l i q u i d  th at h as  a n  e l e c tr i c al
c o n d u c ti vi ty l e s s  th an  5 0  p i c o s i e m e n s  p e r  m e te r.

3 . 3 . 1 9  O rgan i c  C o ati n g.    A l i q u i d  m i x tu r e  o f flm-forming
b i n d e r  r e s i n s ,  s u c h  a s  th o s e  b as e d  o n  al kyd ,  n i tr o c e l l u l o s e ,
a c r yl i c ,  p o l ye s te r,  o r  o th e r  c h e m i s tr y,  an d  fammable  o r

c o m b u s ti b l e  s o l ve n ts ,  s u c h  as  h yd r o c a r b o n s ,  e s te r s ,  ke to n e s ,
a n d  al c o h o l s ,  th a t c o n ve r t to  a p r o te c ti ve ,  d e c o r a ti ve ,  o r  u ti l i ‐
tar i an  fnish.

3 . 3 . 2 0 *  O rgan i c  P e ro x i d e .    A r e a c ti ve  o r ga n i c  c o m p o u n d  th a t
c o n s i s ts  o f an  ac ti ve  d o u b l e  o x yg e n  gr o u p  ( –O –O –)  c o m b i n e d

wi th  an  o r g an i c  r ad i c al .  O r g an i c  p e r o x i d e s  ar e  d e r i ve d  fr o m
h yd r o g e n  p e r o x i d e  i n  wh i c h  o n e  o r  b o th  h yd r o ge n  ato m s  ar e
r e p l a c e d  b y a h yd r o c ar b o n  o r  h e te r o c yc l i c  o r  ac i d  r a d i c a l .

3 . 3 . 2 1  P o r tab l e  Tan k.    An y c l o s e d  ve s s e l  h avi n g  a l i q u i d
c a p ac i ty o ve r  6 0  g al  ( 2 3 0  L )  an d  n o t i n te n d e d  fo r  fxed  i n s tal l a ‐

ti o n .  T h i s  i n c l u d e s  i n te r m e d i ate  b u l k c o n tai n e r s  ( I B C s )  a s
defned  an d  r e g u l ate d  b y th e  U . S .  D e p a r tm e n t o f Tr an s p o r ta‐

ti o n .

3 . 3 . 2 2  P ro te c ti o n  fo r E x p o s u re s .    F i r e  p r o te c ti o n  fo r  s tr u c ‐
tu r e s  o n  p r o p e r ty ad j a c e n t to  [ a n  o r ga n i c  c o a ti n gs  m an u fa c tu r ‐
i n g  fac i l i ty]  th at i s  p r o vi d e d  b y ( 1 )  a p u b l i c  fre  d e p ar tm e n t o r
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2 0 2 1  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 )  a  p r i vate  fre  b r i ga d e  m a i n tai n e d  o n  th e  p r o p e r ty a d j ac e n t
to  th e  o r ga n i c  c o a ti n gs  m an u fac tu r i n g fac i l i ty,  e i th e r  o f wh i c h
i s  c ap ab l e  o f p r o vi d i n g  c o o l i n g  wate r  s tr e a m s  to  p r o te c t th e
p r o p e r ty a d j ac e n t to  th e  o r ga n i c  c o a ti n gs  m an u fa c tu r i n g
fa c i l i ty.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3  S afe ty C an .    A l i s te d  c o n tai n e r  o f n o t m o r e  th an  5 . 3  g al
( 2 0  L )  c a p ac i ty h avi n g  a  s c r e e n  o r  s tr a i n e r  i n  e a c h  fll  a n d  p o u r
o p e n i n g  a n d  h avi n g  a  s p r i n g -c l o s i n g  l i d  a n d  s p o u t c o ve r
d e s i g n e d  to  s a fe l y r e l i e ve  i n te r n al  p r e s s u r e  wh e n  e x p o s e d  to
fre.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 4  S tab l e  L i q u i d .    An y l i q u i d  n o t defned  a s  u n s ta b l e .  (See
3. 3. 28. ) [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 5  S tati c  D i s s i p ati n g.    F o r  th e  p u r p o s e  o f th i s  s tan d ar d ,
h avi n g  a s u r fa c e  r e s i s ti vi ty l e s s  th an  1 . 0  ×  1 0 1 1  o h m s  p e r  s q u a r e
wh e n  te s te d  at 7 3 ° F  ( 2 3 ° C )  a n d  3 0  p e r c e n t r e l ati ve  h u m i d i ty.

3 . 3 . 2 6  S to rage  Tan k.    An y ve s s e l  h a vi n g a l i q u i d  c ap ac i ty th at
e x c e e d s  6 0  ga l  ( 2 3 0  L ) ,  i s  i n te n d e d  fo r  fxed  i n s tal l a ti o n ,  a n d  i s
n o t u s e d  fo r  p r o c e s s i n g .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 7  T h i n - D o wn  Tan k .     F o r  th e  p u r p o s e  o f th i s  s tan d ar d ,  a
te r m  u s e d  i n  r e s i n  m an u fa c tu r i n g fo r  an y ve s s e l  th a t i s  u s e d  to

d i l u te  th e  r e s i n .

3 . 3 . 2 8 *  U n s tab l e  L i q u i d .    A l i q u i d  th a t,  i n  th e  p u r e  s tate  o r  a s
c o m m e r c i al l y p r o d u c e d  o r  tr an s p o r te d ,  wi l l  vi go r o u s l y p o l ym e r ‐
i z e ,  d e c o m p o s e ,  u n d e r g o  c o n d e n s ati o n  r e ac ti o n ,  o r  b e c o m e

s e l f-r e a c ti ve  u n d e r  c o n d i ti o n s  o f s h o c k,  p r e s s u r e ,  o r  te m p e r a‐
tu r e .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 9 *  Vap o r P re s s ure .    T h e  p r e s s u r e ,  m e as u r e d  i n  p o u n d s
p e r  s q u a r e  i n c h ,  a b s o l u te  ( p s i a) ,  e x e r te d  b y a l i q u i d ,  a s  d e te r ‐

m i n e d  b y AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of
Petroleum Products (Reid Method).  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 3 0  Ve n t.

3 . 3 . 3 0 . 1  Emergency Relief Vent.     An  o p e n i n g ,  c o n s tr u c ti o n
m e th o d ,  o r  d e vi c e  th a t wi l l  au to m ati c a l l y r e l i e ve  e x c e s s i ve

i n te r n a l  p r e s s u r e  d u e  to  an  e x p o s u r e  fre.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 3 0 . 2  Normal Vent.     An  o p e n i n g,  c o n s tr u c ti o n  m e th o d ,
o r  d e vi c e  th at al l o ws  th e  r e l i e f o f e x c e s s i ve  i n te r n a l  p r e s s u r e

o r  va c u u m  d u r i n g  n o r m al  s to r a ge  an d  o p e r ati o n s .
[ 3 0 ,  2 0 2 1 ]

3 . 3 . 3 1 *  Ve n ti l ati o n .    F o r  th e  p u r p o s e  o f th i s  s ta n d a r d ,  m o ve ‐
m e n t o f a i r  th at i s  p r o vi d e d  fo r  th e  p r e ve n ti o n  o f fre  an d

e x p l o s i o n .  [ 3 0 ,  2 0 2 1 ]

Δ 3 . 4 *  Classifcation  o f L i q u i d s .

3 . 4 . 1 *  S c o p e .

3 . 4 . 1 . 1    T h i s  s e c ti o n  s h al l  e s tab l i s h  a u n i fo r m  s ys te m  o f c l as ‐
s i fyi n g  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  fo r

p r o p e r  ap p l i c ati o n  o f th i s  s tan d ar d .  [ 3 0 : 4 . 1 ]
•

3 . 4 . 1 . 2    T h i s  s e c ti o n  s h al l  n o t a p p l y to  m i s ts ,  s p r a ys ,  o r
fo am s .  [ 3 0 : 1 . 1 . 2 ( 6 ) ]

3 . 4 . 1 . 3    T h i s  s e c ti o n  s h al l  n o t ap p l y to  l i q u i d s  th at d o  n o t
h a ve  fash  p o i n ts  b u t ar e  c ap a b l e  o f b u r n i n g  u n d e r  c e r tai n
c o n d i ti o n s ,  s u c h  a s  c e r tai n  h al o g e n ate d  h yd r o c ar b o n s  an d
c e r tai n  m i x tu r e s  o f fammable  o r  c o m b u s ti b l e  l i q u i d s  an d
h a l o g e n ate d  h yd r o c a r b o n s .

Δ 3 . 4 . 2  Classifcation  S c h e m e .  [ 3 0 : 4 . 2 ]    An y C l as s  I ,  C l a s s  I I ,  o r
C l a s s  I I I  l i q u i d ,  as  defned  i n  3 . 4 . 2 . 1 ,  3 . 4 . 2 . 2 ,  a n d  3 . 4 . 2 . 3  o f th i s

s tan d ar d  th at i s  wi th i n  th e  s c o p e  o f th i s  s tan d ar d  an d  s u b j e c t to
th e  r e q u i r e m e n ts  o f th i s  s tan d a r d  s h al l  b e  classifed  i n  a c c o r d ‐
an c e  wi th  th i s  s u b s e c ti o n .

Δ 3 . 4 . 2 . 1  Class I Liquids.

N 3 . 4 . 2 . 1 . 1    A l i q u i d  wi th  a c l o s e d -c u p  fash  p o i n t b e l o w 1 0 0 ° F
( 3 7 . 8 ° C )  s h al l  b e  d e s i g n ate d  a s  a C l as s  I  l i q u i d  ( i . e . ,  famma‐
ble  l i q u i d ) ,  as  d e te r m i n e d  b y th e  te s t p r o c e d u r e s  a n d  ap p a‐

r atu s  s e t fo r th  i n  3 . 4 . 4  a n d  a Re i d  vap o r  p r e s s u r e  th a t d o e s
n o t e x c e e d  an  a b s o l u te  p r e s s u r e  o f 4 0  p s i  ( 2 7 6  kP a)  at 1 0 0 ° F

( 3 7 . 8 ° C ) ,  a s  d e te r m i n e d  b y AS T M  D 3 2 3 ,  Standard Test
Method for Vapor Pressure of Petroleum Products (Reid Method).
( See A. 3. 3. 7. )  [ 3 0 : 4 . 2 . 1 . 1 ]

Δ 3 . 4 . 2 . 1 . 2    C l as s  I  l i q u i d s  s h a l l  b e  fu r th e r  subclassifed  i n
ac c o r d an c e  wi th  th e  fo l l o wi n g :  ( 1 )  Class IA Liquid — A
l i q u i d  th a t h a s  a fash  p o i n t b e l o w 7 3 ° F  ( 2 2 . 8 ° C )  a n d  a  b o i l ‐

i n g p o i n t b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) ;  ( 2 )  Class IB Liquid — A
l i q u i d  th at h a s  a fash  p o i n t b e l o w 7 3 ° F  ( 2 2 . 8 ° C )  a n d  a  b o i l ‐
i n g  p o i n t at o r  a b o ve  1 0 0 ° F  ( 3 7 . 8 ° C ) ;  ( 3 )  Class IC Liquid —

A l i q u i d  th at h as  a fash  p o i n t a t o r  a b o ve  7 3 ° F  ( 2 2 . 8 ° C ) ,  b u t
b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) .  [ 3 0 : 4 . 2 . 1 . 2 ]

•
N 3 . 4 . 2 . 2  Class II Liquids.    A l i q u i d  wi th  a  c l o s e d - c u p  fash

p o i n t a t o r  ab o ve  1 0 0 ° F  ( 3 7 . 8 ° C )  b u t b e l o w 1 4 0 ° F  ( 6 0 ° C )
s h a l l  b e  d e s i gn a te d  a s  a C l as s  I I  l i q u i d  ( i . e . ,  c o m b u s ti b l e

l i q u i d ) ,  as  d e te r m i n e d  b y th e  te s t p r o c e d u r e s  an d  ap p ar a tu s
s e t fo r th  i n  3 . 4 . 4 .  [ 3 0 : 4 . 2 . 2 ]

Δ 3 . 4 . 2 . 3  Class III Liquids .

N 3 . 4 . 2 . 3 . 1    A l i q u i d  wi th  a  c l o s e d -c u p  fash  p o i n t at o r  ab o ve
1 4 0 ° F  ( 6 0 ° C )  s h al l  b e  d e s i g n ate d  as  a C l as s  I I I  l i q u i d  ( i . e . ,
c o m b u s ti b l e  l i q u i d ) ,  as  d e te r m i n e d  b y th e  te s t p r o c e d u r e s

a n d  ap p a r atu s  s e t fo r th  i n  3 . 4 . 4 .  [ 3 0 : 4 . 2 . 3 . 1 ]

Δ 3 . 4 . 2 . 3 . 2    C l as s  I I I  l i q u i d s ,  s h a l l  b e  fu r th e r  subclassifed  i n
ac c o r d an c e  wi th  th e  fo l l o wi n g:  ( 1 )  Class IIIA Liquid — A

l i q u i d  th a t h a s  a fash  p o i n t at o r  a b o ve  1 4 0 ° F  ( 6 0 ° C ) ,  b u t
b e l o w 2 0 0 ° F  ( 9 3 ° C )  o r  ( 2 )  Class IIIB Liquid — A l i q u i d  th at
h as  a fash  p o i n t a t o r  ab o ve  2 0 0 ° F  ( 9 3 ° C ) .  [ 3 0 : 4 . 2 . 3 . 2 ]

N 3 . 4 . 3  D e te r m i n ati o n  o f B o i l i n g P o i n t ( B P ) .

N 3 . 4 . 3 . 1    F o r  defning  th e  b o i l i n g p o i n t,  a tm o s p h e r i c  p r e s ‐
s u r e  s h a l l  b e  c o n s i d e r e d  to  b e  an  ab s o l u te  p r e s s u r e  o f
1 4 . 7  p s i  ( 1 0 1 . 4  kP a) .  [ 3 0 : 4 . 3 . 1 ]

N 3 . 4 . 3 . 2    F o r  m i x tu r e s  th at d o  n o t h a ve  a c o n s ta n t b o i l i n g
p o i n t,  th e  2 0  p e r c e n t e va p o r ate d  p o i n t o f a  d i s ti l l a ti o n
p e r fo r m e d  i n  a c c o r d an c e  wi th  AS T M  D 8 6 ,  Standard Test

Method for Distillation of Petroleum Products at Atmospheric Pres‐
sure,  s h al l  b e  c o n s i d e r e d  to  b e  th e  b o i l i n g  p o i n t.  [ 3 0 : 4 . 3 . 2 ]

Δ 3 . 4 . 4  D e te r m i n ati o n  o f Fl as h  P o i n t ( FP ) .    T h e  fash  p o i n t o f a
l i q u i d  s h al l  b e  d e te r m i n e d  ac c o r d i n g to  th e  m e th o d s  specifed
i n  3 . 4 . 4 . 1  th r o u g h  3 . 4 . 4 . 4 .  [ 3 0 : 4 . 4 ]

3 . 4 . 4 . 1    E x c e p t as  specifed  i n  3 . 4 . 4 . 1 . 1 ,  th e  fash  p o i n t o f a
l i q u i d  h avi n g  a vi s c o s i ty b e l o w 5 . 5  c e n ti S to ke s  a t 1 0 4 ° F

( 4 0 ° C )  o r  b e l o w 9 . 5  c e n ti S to ke s  at 7 7 ° F  ( 2 5 ° C )  s h a l l  b e
d e te r m i n e d  i n  ac c o r d a n c e  wi th  AS T M  D 5 6 ,  Standard Test
Method for Flash Point by Tag Closed Cup Tester.  [ 3 0 : 4 . 4 . 1 ]

Δ 3 . 4 . 4 . 1 . 1    C u t- b a c k as p h a l ts ,  l i q u i d s  th at te n d  to  fo r m  a
s u r fac e  flm,  an d  l i q u i d s  th at c o n tai n  s u s p e n d e d  s o l i d s  s h a l l
n o t b e  te s te d  i n  ac c o r d a n c e  wi th  AS T M  D 5 6 ,  Standard Test
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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  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 ate r i a l . 2 0 2 1  E d i t i o n

Method for Flash Point by Tag Closed Cup Tester,  e ve n  i f th e y
o th e r wi s e  m e e t th e  vi s c o s i ty c r i te r i a.  [ 3 0 : 4 . 4 . 1 . 1 ]

N 3 . 4 . 4 . 1 . 2    S u c h  l i q u i d s  as  s tate d  i n  3 . 4 . 4 . 1 . 1  s h al l  b e  te s te d
i n  ac c o r d an c e  wi th  3 . 4 . 4 . 2 .  [ 3 0 : 4 . 4 . 1 . 2 ]

3 . 4 . 4 . 2    T h e  fash  p o i n t o f a l i q u i d  h avi n g  a  vi s c o s i ty o f 5 . 5
c e n ti S to ke s  o r  m o r e  a t 1 0 4 ° F  ( 4 0 ° C )  o r  9 . 5  c e n ti S to ke s  o r

m o r e  at 7 7 ° F  ( 2 5 ° C )  o r  a fash  p o i n t o f 2 0 0 ° F  ( 9 3 . 4 ° C )  o r
h i gh e r  s h a l l  b e  d e te r m i n e d  i n  ac c o r d an c e  wi th  AS T M  D 9 3 ,

Standard Test Methods for Flash Point by Pensky–Martens Closed
Cup Tester.  [ 3 0 : 4 . 4 . 2 ]

3 . 4 . 4 . 3    As  a n  al te r n ati ve ,  AS T M  D 3 2 7 8 ,  Standard Test Meth‐
ods for Flash Point of Liquids by Small Scale Closed-Cup Appara‐

tus,  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r  p ai n ts ,  e n a m e l s ,
l ac q u e r s ,  var n i s h e s ,  an d  r e l a te d  p r o d u c ts  an d  th e i r  c o m p o ‐

n e n ts  th a t h ave  fash  p o i n ts  b e twe e n  3 2 ° F  ( 0 ° C )  an d  2 3 0 ° F
( 1 1 0 ° C )  a n d  vi s c o s i ti e s  b e l o w 1 5 0  S to ke s  at 7 7 ° F  ( 2 5 ° C ) .
[ 3 0 : 4 . 4 . 3 ]

3 . 4 . 4 . 4    As  an  al te r n a ti ve ,  AS T M  D 3 8 2 8 ,  Standard Test Meth‐
ods for Flash Point by Small Scale Closed Cup Tester,  s h al l  b e
p e r m i tte d  to  b e  u s e d  fo r  m ate r i a l s  o th e r  th an  th o s e  fo r

wh i c h  AS T M  D 3 2 7 8  i s  specifcally r e q u i r e d .  [ 3 0 : 4 . 4 . 4 ]

C h ap te r 4    L o c ati o n  o f P l an ts  an d  B u i l d i n gs

4 . 1  L o c ati o n .

4 . 1 . 1    O r ga n i c  c o ati n g s  m an u fa c tu r i n g  o p e r a ti o n s  s h a l l  n o t b e
l o c ate d  i n  th e  s am e  b u i l d i n g wi th  o th e r  o c c u p an c i e s .

4 . 1 . 1 . 1    O p e r ati o n s  i n c i d e n tal  to  o r  c o n n e c te d  wi th  o r g an i c
c o ati n g s  m a n u fac tu r i n g  s h al l  n o t b e  c l a s s e d  as  “ o th e r  o p e r a‐

ti o n s  o r  o c c u p an c i e s . ”

4 . 1 . 2    O r ga n i c  c o a ti n gs  m a n u fac tu r i n g  o p e r ati o n s  an d
p r o c e s s e s  s h a l l  b e  l o c a te d  s o  th at th e y a r e  a c c e s s i b l e  fr o m  at

l e as t two  s i d e s  to  p r o vi d e  a c c e s s  fo r  frefghting  a n d  o th e r
e m e r g e n c y o p e r a ti o n s .

4 . 1 . 3    Wh e r e  to p o gr a p h i c a l  c o n d i ti o n s  wi l l  a l l o w an  a c c i d e n tal
r e l e as e  o f fammable  o r  c o m b u s ti b l e  l i q u i d s  to  fow fr o m

o r gan i c  c o ati n g s  m a n u fac tu r i n g  o p e r ati o n s  a n d  p r o c e s s e s  s o  a s
to  p r e s e n t a fre  h az ar d  to  o th e r  fac i l i ti e s ,  d r ai n ag e  s h al l  b e
p r o vi d e d  i n  a c c o r d an c e  wi th  S e c ti o n  5 . 2 .

Δ 4 . 2  G e n e ral  L ayo u t an d  D e s i gn .

4 . 2 . 1    L ab o r ato r i e s ,  offces,  an d  s to r ag e  ar e a s  th at ar e  l o c a te d
i n  th e  s am e  b u i l d i n g a s  o r g an i c  c o ati n g s  m a n u fac tu r i n g  o p e r a‐

ti o n s  s h al l  b e  s e p a r ate d  fr o m  th e  m a n u fac tu r i n g  o p e r ati o n s  b y
a wal l  th at m e e ts  b o th  o f th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e  wal l  s h al l  h a ve  a m i n i m u m  2 -h o u r  fre  r e s i s ta n c e
r ati n g .

( 2 ) O p e n i n g s  i n  th e  wal l  b e twe e n  th e s e  a r e as  a n d  th e  m an u ‐
fa c tu r i n g a r e a s h al l  b e  p r o te c te d  b y fre  d o o r s  h a vi n g a

m i n i m u m  1 1 ∕2 - h o u r  fre  p r o te c ti o n  r ati n g .

4 . 2 . 2    Ar e as  wh e r e  u n s ta b l e  l i q u i d s  a r e  h an d l e d  o r  p r o c e s s e d
s h a l l  b e  s e p a r ate d  fr o m  al l  a d j ac e n t ar e a s  b y wal l s  th at m e e t

b o th  o f th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e  wal l  s h al l  h a ve  a m i n i m u m  2 -h o u r  fre  r e s i s ta n c e
r ati n g .

( 2 ) O p e n i n g s  i n  th e  wa l l s  b e twe e n  th e s e  ar e a s  an d  al l  a d j a‐
c e n t ar e as  s h al l  b e  p r o te c te d  b y fre  d o o r s  h avi n g  a m i n i ‐

m u m  1 1 ∕2 -h o u r  fre  p r o te c ti o n  r ati n g .

4 . 2 . 3  P ro c e s s  Ve s s e l s .

4 . 2 . 3 . 1    P r o c e s s  ve s s e l s  s h al l  b e  l o c a te d  i n  ac c o r d a n c e  wi th
Ta b l e  4 . 2 . 3 . 1 ( a)  an d  Ta b l e  4 . 2 . 3 . 1 ( b ) .

4 . 2 . 3 . 2    Wh e r e  u n s tab l e  l i q u i d s  a r e  p r o c e s s e d  a n d  p r o te c ti o n
fo r  e x p o s u r e s ,  as  defned  i n  3 . 3 . 2 2 ,  i s  n o t p r o vi d e d ,  th e

d i s tan c e  r e q u i r e d  b y 4 . 2 . 3 . 1  s h al l  b e  d o u b l e d .

4 . 2 . 3 . 3    T h e  d i s ta n c e s  r e q u i r e d  i n  4 . 2 . 3 . 1  s h al l  b e  p e r m i tte d  to
b e  wa i ve d  wh e r e  b o th  o f th e  fo l l o wi n g  c r i te r i a ar e  m e t:

( 1 ) T h e  ve s s e l s  a r e  h o u s e d  wi th i n  a b u i l d i n g .
( 2 ) * T h e  e x te r i o r  wa l l  o f th e  b u i l d i n g  fac i n g th e  l i n e  o f a d j o i n ‐

i n g  p r o p e r ty th at c an  b e  b u i l t u p o n  i s  a wal l  wi th o u t
u n p r o te c te d  o p e n i n gs  h avi n g  a m i n i m u m  2 - h o u r  fre

r e s i s tan c e  r ati n g .

4 . 2 . 3 . 4    Wh e r e  C l a s s  I A o r  u n s ta b l e  l i q u i d s  a r e  h a n d l e d ,  th e
b l an k wa l l  specifed  i n  4 . 2 . 3 . 3 ( 2 )  s h a l l  b e  d e s i gn e d  to  p r o vi d e

r e s i s ta n c e  to  d am ag e  fr o m  a n  e x p l o s i o n  o r i gi n ati n g  i n s i d e  th e
b u i l d i n g  a n d  th e  b u i l d i n g s h a l l  m e e t al l  ap p l i c ab l e  r e q u i r e ‐
m e n ts  o f S e c ti o n  5 . 5 .

Tab l e  4 . 2 . 3 . 1 ( a)  L o c ati o n  o f P ro c e s s  Ve s s e l s

P ro c e s s  Ve s s e l s
H avi n g E m e rge n c y

Re l i e f Ve n ti n g to
P e r m i t P re s s u re

( gau ge  p re s s u re  i n  p s i ) S tab l e  L i q u i d s U n s tab l e  L i q u i d s

≤ 2 . 5 D i s ta n c e  i n  
Tab l e  
4 . 2 . 3 . 1 ( b )

2 . 5  ti m e s  d i s tan c e  
i n  Ta b l e  
4 . 2 . 3 . 1 ( b )

> 2 . 5  1 . 5  ti m e s  
d i s ta n c e  i n  
Tab l e  
4 . 2 . 3 . 1 ( b )

4  ti m e s  d i s ta n c e  i n  
Tab l e  4 . 2 . 3 . 1 ( b )

F o r  S I  u n i ts ,  g a u g e  p r e s s u r e  o f 2 . 5  p s i  =  g a u g e  p r e s s u r e  o f 1 7 . 2  kP a .

Tab l e  4 . 2 . 3 . 1 ( b )  Re fe re n c e  fo r Tab l e  4 . 2 . 3 . 1 ( a)

C ap ac i ty o f Ve s s e l
( gal )

M i n i m u m  D i s tan c e

Fro m  P ro p e r ty L i n e
T h at I s  o r C an  B e

B ui l t up o n ,
I n c l u d i n g th e

O p p o s i te  S i d e  o f a
P ub l i c  Way

( ft)

Fro m  N e are s t S i d e
o f An y P u b l i c  Way

o r fro m  N e are s t
I m p o r tan t B ui l d i n g

o n  S am e  P ro p e r ty
( ft)

≤ 2 7 5 5 5
2 7 6 –7 5 0 1 0 5

7 5 1 –1 2 , 0 0 0 1 5 5
1 2 , 0 0 1 –3 0 , 0 0 0 2 0 5
3 0 , 0 0 1 –5 0 , 0 0 0 3 0 1 0

F o r  S I  u n i ts ,  1  g a l  =  3 . 8  L ;  1  ft =  0 . 3  m .
N o te :  P r o c e s s  ve s s e l s  l o c a te d  i n  a c c o r d a n c e  wi th  4 . 2 . 3 . 3  n e e d  n o t m e e t
th e  d i s tan c e s  specifed  i n  Ta b l e  4 . 2 . 3 . 1 ( a )  o r  Ta b l e  4 . 2 . 3 . 1 ( b ) .
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C h ap te r 5    B u i l d i n g C o n s tr u c ti o n

5 . 1  G e n e ral  C o n s tr u c ti o n .    B u i l d i n gs  th a t h o u s e  o r g an i c  c o a t‐
i n g s  m an u fa c tu r i n g  o p e r ati o n s  s h al l  m e e t th e  r e q u i r e m e n ts  o f
th i s  s e c ti o n .

5 . 1 . 1    T h e  b u i l d i n g s  s h al l  b e  c o n s tr u c te d  to  m i n i m u m  Typ e  I I
c o n s tr u c ti o n  a s  defned  i n  NFPA 5000.

N 5 . 1 . 1 . 1 *  Fi re  Re s i s tan c e  Rati n gs  o f S tr u c tu ral  E l e m e n ts  an d
B u i l d i n g As s e m b l i e s .    T h e  fre  r e s i s tan c e  r a ti n gs  o f s tr u c tu r al
e l e m e n ts  an d  b u i l d i n g as s e m b l i e s  s h al l  b e  d e te r m i n e d  i n

ac c o r d an c e  wi th  th e  p r e s c r i p ti ve  r e q u i r e m e n ts  o f 8 . 2 . 2  o f
NFPA 5000 b a s e d  o n  th e  te s t p r o c e d u r e s  s e t fo r th  i n

AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Building
Construction and Materials,  o r  U L  2 6 3 ,  Fire Tests of Building
Construction and Materials,  o r  o th e r  ap p r o ve d  te s t m e th o d s  o r

a n al yti c al  m e th o d s  i n  a c c o r d a n c e  wi th  8 . 2 . 3  o f NFPA 5000.
[ 5 0 0 0 : 8 . 2 . 1 . 1 ]

N 5 . 1 . 1 . 2 *  Fi re  P ro te c ti o n  Rati n gs  fo r O p e n i n g P ro te c ti ve s .    F i r e
p r o te c ti o n  r ati n g s  fo r  p r o d u c ts  r e q u i r e d  to  c o m p l y wi th
S e c ti o n  8 . 7  o f NFPA 5000 s h a l l  b e  as  d e te r m i n e d  a n d  r e p o r te d

b y a n ati o n a l l y r e c o gn i z e d  te s ti n g a ge n c y i n  ac c o r d a n c e  wi th
N F PA 2 5 2 ;  U L  1 0 B ,  Fire Tests of Door Assemblies;  U L  1 0 C ,  Positive
Pressure Fire Tests of Door Assemblies;  N F PA 2 5 7 ;  o r  U L  9 ,  Fire Tests

of Window Assemblies.  [ 5 0 0 0 : 8 . 7 . 2 . 1 ]

5 . 1 . 2    T h e  b u i l d i n g s h al l  h ave  n o  b as e m e n ts .

5 . 1 . 3    T h e  frst foor  o f th e  b u i l d i n gs  s h al l  b e  a t o r  a b o ve  th e
g r ad e  to  p r o vi d e  wa te r  d r ai n a ge  a n d  va p o r  d i ffu s i o n .

5 . 1 . 4    F l am m ab l e  r a w m a te r i al s  a n d  fnished  s to c k s h al l  b e
s to r e d  i n  a  d e tac h e d  b u i l d i n g o r  i n  an  ar e a th a t i s  s e p ar ate d

fr o m  m a n u fac tu r i n g  a r e as  b y a  wal l  th at m e e ts  b o th  o f th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e  wal l  s h al l  h a ve  a m i n i m u m  2 -h o u r  fre  r e s i s ta n c e
r ati n g .

( 2 ) O p e n i n g s  i n  th e  wa l l  s h al l  b e  p r o te c te d  b y fre  d o o r s
h a vi n g a  m i n i m u m  1 1 ∕2 - h o u r  fre  p r o te c ti o n  r ati n g .

5 . 1 . 5    I n te r n a l  p a r ti ti o n s  s h al l  n o t i n te r fe r e  wi th  ve n ti l ati o n  o r
wi th  m e a n s  o f e g r e s s  an d  s h al l  b e  o f n o n c o m b u s ti b l e  c o n s tr u c ‐

ti o n .

5 . 1 . 6    I n  m u l ti s to r y b u i l d i n gs ,  s ta i r ways  a n d  e l e va to r s  s h a l l  b e
e n c l o s e d  b y wal l s  th a t m e e t b o th  o f th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e  wal l s  s h al l  h ave  a m i n i m u m  2 -h o u r  fre  r e s i s ta n c e
r ati n g .

( 2 ) O p e n i n g s  i n  th e  wal l s  s h a l l  b e  p r o te c te d  b y fre  d o o r s
h avi n g  a  m i n i m u m  1 1 ∕2 - h o u r  fre  p r o te c ti o n  r ati n g .

5 . 1 . 7    M e a n s  o f e gr e s 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
o f N F PA 1 01 .

5 . 1 . 7 . 1    M e a n s  o f e g r e s s  s h al l  n o t b e  e x p o s e d  b y th e  d r ai n a ge
fa c i l i ti e s  r e q u i r e d  b y S e c ti o n  5 . 2 .

5 . 1 . 8    L o a d -b e a r i n g  s u p p o r ts  fo r  ve s s e l s  a n d  e q u i p m e n t c ap a‐
b l e  o f r e l e as i n g  e n o u g h  l i q u i d  to  r e s u l t i n  a fre  o f suffcient

i n te n s i ty an d  d u r ati o n  to  c a u s e  s tr u c tu r a l  d a m a ge  s h al l  b e
p r o te c te d  b y o n e  o r  m o r e  o f th e  fo l l o wi n g:

( 1 ) D r ai n a ge  to  p r e ve n t ac c u m u l ati o n  o f b u r n i n g  l i q u i d
u n d e r  ve s s e l s  o r  e q u i p m e n t

( 2 ) F i r e -r e s i s ti ve  c o n s tr u c ti o n
( 3 ) F i r e -r e s i s tan t p r o te c ti ve  c o a ti n gs  o r  s ys te m s

( 4 ) Wate r  s p r a y s ys te m s  d e s i g n e d  an d  i n s tal l e d  i n  ac c o r d a n c e
wi th  N F PA 1 5

( 5 ) Al te r n a ti ve  m e an s  th a t ar e  ac c e p tab 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

5 . 2  D rai n age .

5 . 2 . 1    E m e r g e n c y d r a i n a ge  s ys te m s  fo r  l e a ks  o f fammable  o r
c o m b u s ti b l e  l i q u i d s  an d  fo r  fre  p r o te c ti o n  s ys te m  d i s c h ar g e

s h a l l  b e  p r o vi d e d  an 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
S e c ti o n  1 7 . 1 0  o f N F PA 3 0 .

5 . 2 . 2    I f an  e m e r g e n c y d r a i n ag e  s ys te m  e i th e r  i s  c o n n e c te d  to  a
p u b l i c  s e we r  s ys te m  o r  d i s c h ar g e s  i n to  p u b l i c  wate r ways ,  i t s h a l l

b e  e q u i p p e d  wi th  tr a p s  o r  s e p ar ato r s .

5 . 3  B u i l d i n g H e ati n g.    I f b u i l d i n g h e ati n g  i s  p r o vi d e d  i n  ar e a s
h an d l i n g  C l a s s  I  l i q u i d s ,  i t s h al l  b e  p r o vi d e d  b y i n d i r e c t m e a n s

s u c h  as  wa te r,  s te a m ,  o r  wa r m  ai r,  o r  th e  h e ati n g  e q u i p m e n t
s h a l l  b e  l i s te d  an d  ap p r o ve d  fo r  u s e  wi th i n  th e  e l e c tr i c al l y c l as ‐
sifed  ar e a  wh e r e  i t i s  i n s ta l l e d .

5 . 4  Ve n ti l ati o n .

5 . 4 . 1    E n c l o s e d  p r o c e s s  ar e as  th a t h an d l e  o r  u s e  C l as s  I  l i q u i d s
o r  th a t h an d l e  o r  u s e  C l a s s  I I  o r  C l as s  I I I  l i q u i d s  h e a te d  to

te m p e r a tu r e s  a t o r  a b o ve  th e i r  fash  p o i n ts  s h al l  b e  ve n ti l ate d
c o n ti n u o u s l y d u r i n g o p e r ati o n  o f an y e q u i p m e n t.  Ve n ti l a ti o n

s h a l l  b e  suffcient to  m a i n tai n  th e  c o n c e n tr a ti o n  o f va p o r s
wi th i n  th e  ar e a  at o r  b e l o w 2 5  p e r c e n t o f th e  l o we r  fammable
l i m i t ( L F L ) .  C o m p l i a n c e  wi th  5 . 4 . 1 . 1  o r  5 . 4 . 1 . 2  s h a l l  b e  d e e m e d
a s  m e e ti n g  th e  r e q u i r e m e n ts  o f th i s  s u b s e c ti o n .

5 . 4 . 1 . 1    Ve n ti l ati o n  s h al l  b e  p r o vi d e d  a t a  r a te  d e te r m i n e d  b y
o n e  o f th e  fo l l o wi n g :

( 1 ) C al c u l a ti o n  m e th o d s  b a s e d  o n  a n ti c i p a te d  fu gi ti ve  e m i s ‐
s i o n s

( 2 ) S am p l i n g  o f th e  a c tu a l  vap o r  c o n c e n tr ati o n 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

( a) S a m p l i n g s h a l l  b e  c o n d u c te d  at a 5  ft ( 1 . 5  m )  r a d i u s
fr o m  e ac h  p o te n ti al  vap o r  s o u r c e  e x te n d i n g  to  o r
to war d  th e  b o tto m  an d  th e  to p  o f th e  e n c l o s e d

p r o c e s s i n g ar e a .
( b ) T h e  va p o r  c o n c e n tr a ti o n  u s e d  to  d e te r m i n e  th e

r e q u i r e d  ve n ti l ati o n  r a te  s h a l l  b e  th e  h i g h e s t m e a s ‐
u r e d  c o n c e n tr ati o n  d u r i n g  th e  s am p l i n g  p r o c e d u r e .

5 . 4 . 1 . 2    Ve n ti l ati o n  s h al l  b e  p r o vi d e d  a t a  r a te  o f n o t l e s s  th a n
1  c fm / ft2  ( 0 . 3  m 3 / m i n / m 2 )  o f s o l i d  foor  a r e a.

5 . 4 . 2 *    Ve n ti l ati o n  s h a l l  b e  a c c o m p l i s h e d  b y m e c h an i c a l  m e a n s
a n d  s h al l  ta ke  s u c ti o n  at foor  l e ve l .

5 . 4 . 3    P r o vi s i o n  s h a l l  b e  m ad e  fo r  i n tr o d u c ti o n  o f suffcient
m a ke -u p  ai r  to  e n s u r e  p r o p e r  o p e r a ti o n  o f th e  s ys te m .

5 . 4 . 4    T h e  l o c a ti o n  o f b o th  s u c ti o n  an d  m ake -u p  a i r  o p e n i n g s
s h a l l  b e  ar r a n ge d  to  avo i d  s h o r t-c i r c u i ti n g  an d  to  p r o vi d e  ai r
m o ve m e n t a c r o s s  a l l  p o r ti o n s  o f th e  foor  to  p r e ve n t ac c u m u l a‐

ti o n  o f fammable  vap o r s .

5 . 4 . 5    Ve n ti l ati o n  s h al l  b e  a r r an g e d  to  i n c l u d e  a l l  foor  a r e as  o r
p i ts  wh e r e  fammable  va p o r s  c a n  c o l l e c t.

5 . 4 . 6 *    E x h au s t ve n ti l ati o n  d i s c h ar g e  s h al l  b e  to  a s afe  l o c a ti o n
o u ts i d e  th e  b u i l d i n g .

5 . 4 . 7    Re c i r c u l ati o n  o f th e  e x h a u s t a i r  s h al l  b e  p e r m i tte d  o n l y
wh e r e  i t i s  m o n i to r e d  c o n ti n u o u s l y u s i n g  a fai l -s afe  s ys te m  th at
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i s  d e s i g n e d  to  au to m ati c a l l y s o u n d  an  a l ar m ,  s to p  r e c i r c u l ati o n ,
an d  p r o vi d e  fu l l  e x h au s t to  th e  o u ts i d e  i n  th e  e ve n t th at vap o r –
ai r  m i x tu r e s  e x c e e d  2 5  p e r c e n t o f th e  l o we r  fammable  l i m i t.

5 . 4 . 8 *    L o c al  o r  s p o t ve n ti l a ti o n  s h a l l  b e  p e r m i tte d  to  b e
u ti l i z e d  fo r  u p  to  7 5  p e r c e n t o f th e  r e q u i r e d  ve n ti l a ti o n .

5 . 4 . 9    Wh e r e  th e r e  i s  a p o te n ti al  fo r  va p o r  e m i s s i o n  d u e  to
e vap o r ati o n  o f C l as s  I  l i q u i d s ,  ve n ti l ati o n  s h al l  b e  p r o vi d e d
d u r i n g s h u td o wn  p e r i o d s  at a r ate  suffcient to  m ai n ta i n  a  s afe
atm o s p h e r e .

5 . 5 *  Defagration  ( E x p l o s i o n )  Ve n ti n g.    Defagration  ve n ti n g
s h a l l  b e  p r o vi d e d  fo r  b u i l d i n gs  an d  s tr u c tu r e s  i n  wh i c h  a defa‐
gration  h az ar d  e x i s ts .

5 . 6  E l e c tri c al  E q ui p m e n t.

5 . 6 . 1    Al l  e l e c tr i c al  wi r i n g an d  e q u i p m e n t s h al l  b e  i n s tal l e d
an d  m ai n ta i n e d  i n  a c c o r d an c e  wi th  NFPA 70.

5 . 6 . 2    Wh e r e  C l a s s  I  l i q u i d s  a r e  e x p o s e d  to  th e  a i r  o r  wh e r e
C l a s s  I I  o r  C l as s  I I I  l i q u i d s  ar e  e x p o s e d  to  th e  ai r  at te m p e r a‐
tu r e s  at o r  a b o ve  th e i r  fash  p o i n ts ,  th e  e q u i p m e n t u s e d  i n  th e
b u i l d i n g  an d  th e  ve n ti l ati o n  o f th e  b u i l d i n g  s h al l  b e  d e s i gn e d
s o  th a t fammable  vap o r –a i r  m i x tu r e s  ar e  confned,  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 ,  to  th e  i n s i d e  o f th e  e q u i p m e n t
an d  to  a  z o n e  th at e x te n d s  n o t m o r e  th an  5  ft ( 1 . 5  m )  fr o m  th e
e q u i p m e n t.

5 . 6 . 3 *    Ta b l e  A. 5 . 6 . 3  o f th i s  s ta n d a r d  a n d  C h ap te r  7  o f
N F PA 3 0  s h al l  b e  u s e d  to  d e te r m i n e  th e  e x te n t o f h az ar d o u s
(classifed)  l o c ati o n s  fo r  p u r p o s e s  o f i n s tal l a ti o n  o f e l e c tr i c al
e q u i p m e n t an d  wi r i n g .

5 . 6 . 4    I n  e s tab l i s h i n g  th e  e x te n t o f h a z a r d o u s  (classifed)  l o c a‐
ti o n s ,  s u c h  l o c a ti o n s  s h al l  n o t e x te n d  b e yo n d  foors,  wal l s ,
ro o fs ,  o r  o th e r  s o l i d  p a r ti ti o n s  th at h ave  n o  c o m m u n i c a ti n g
o p e n i n g s  i n to  th e  h a z a r d o u s  (classifed)  l o c a ti o n s .

5 . 6 . 5    Wh e r e  th e  p r o vi s i o n s  o f th i s  s e c ti o n  r e q u i r e  th e  i n s tal l a‐
ti o n  o f C l a s s  I ,  D i vi s i o n  1  o r  C l a s s  I ,  D i vi s i o n  2  e l e c tr i c al  e q u i p ‐
m e n t,  o r d i n a r y e l e c tr i c a l  e q u i p m e n t,  i n c l u d i n g  s wi tc h  ge a r,
s h a l l  b e  p e r m i tte d  to  b e  u s e d  i f th e  fo l l o wi n g  r e q u i r e m e n ts  ar e
m e t:

( 1 ) T h e  e l e c tr i c al  e q u i p m e n t s h a l l  b e  i n s ta l l e d  i n  a r o o m  o r
e n c l o s u r e  th at i s  m ai n ta i n e d  u n d e r  p o s i ti ve  p r e s s u r e  wi th
r e s p e c t to  th e  classifed  a r e a i n  ac c o r d an c e  wi th
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( 2 ) Ve n ti l a ti o n  m a ke u p  ai r  s h a l l  n o t b e  c o n ta m i n ate d .
( 3 ) P r e s s u r i z e d  r o o m s  an d  e n c l o s u r e s  i n  classifed  ar e a s  s h a l l

b e  d e s i g n e d  to  p r e ve n t th e  fow o f l i q u i d s  i n to  th e  r o o m s
o r  e n c l o s u r e s .

C h ap te r 6    P ro c e s s  E q u i p m e n t an d  O p e rati o n s

6 . 1  Tran s fe r o f Fl am m ab l e  an d  C o m b u s ti b l e  L i q u i d s .

6 . 1 . 1 *    Tr a n s fe r  o f C l as s  I ,  C l a s s  I I ,  an d  C l a s s  I I I  l i q u i d s  fr o m
s to r ag e  ta n ks  to  p r o c e s s  a r e as  s h al l  b e  th r o u gh  a  c l o s e d  p i p i n g
s ys te m  b y m e an s  o f g r avi ty fow o r  b y p u m p s .

6 . 1 . 1 . 1    Wh e r e  l i q u i d  tr an s fe r  i s  b y gr a vi ty fow,  o n e  o r  m o r e
fa i l - c l o s e d ,  r e m o te l y ac tu a te d  va l ve s  s h a l l  b e  p r o vi d e d  at s u i ta‐
b l e  l o c a ti o n s  i n  th e  p i p i n g  s ys te m  to  s to p  th e  fow o f l i q u i d s  i n
an  e m e r g e n c y.  O p e r a ti o n  o f th e s e  val ve s  s h a l l  b e  b y m e a n s  o f
e m e r g e n c y s h u t-o ffs  l o c a te d  n e ar  e a c h  p o i n t o f u s e  an d  at th e
s to r ag e  tan ks .

6 . 1 . 1 . 1 . 1    E m e r ge n c y s h u t-o ffs  s h a l l  n o t b e  r e q u i r e d  at th e  s to r ‐
a ge  ta n ks  i f th e  r e m o te l y a c tu ate d  val ve s  ar e  c l o s e d  au to m ati ‐
c a l l y b y a fre  d e te c ti o n ,  fre  s u p p r e s s i o n ,  o r  fre  al ar m  s ys te m .

6 . 1 . 1 . 2 *    Wh e r e  l i q u i d  tr an s fe r  i s  b y p u m p s ,  o n e  o r  m o r e  e m e r ‐
g e n c y s wi tc h e s  s h al l  b e  p r o vi d e d  to  s h u t d o wn  al l  p u m p s  an d  to

s to p  th e  fow o f l i q u i d s  i n  an  e m e r ge n c y.  T h e  e m e r ge n c y
s wi tc h e s  s h al l  b e  l o c a te d  at e x i ts  fr o m  th e  p r o c e s s  ar e a s ,  a t
o th e r  s afe  l o c a ti o n s  o u ts i d e  th e  p r o c e s s  ar e a s ,  a n d  at th e

p u m p s .

6 . 1 . 1 . 2 . 1    E m e r g e n c y s wi tc h e s  s h al l  n o t b e  r e q u i r e d  a t th e
p u m p s  i f th e  p u m p s  ar e  s h u t o ff au to m ati c al l y b y a fre  d e te c ‐

ti o n ,  fre  s u p p r e s s i o n ,  o r  fre  a l a r m  s ys te m .

6 . 1 . 2    Tr an s fe r  o f l i q u i d s  to  a n d  fr o m  ve s s e l s ,  c o n tai n e r s ,  tan ks ,
a n d  p i p i n g  s ys te m s  b y m e a n s  o f ai r  o r  i n e r t g as  p r e s s u r e  s h a l l
b e  p e r m i tte d  o n l y wh e r e  a l l  o f th e  fo l l o wi n g r e q u i r e m e n ts  ar e

m e t:

( 1 ) Ve s s e l s ,  c o n tai n e r s ,  ta n ks ,  an d  p i p i n g  s ys te m s  s h al l  b e
d e s i g n e d  fo r  s u c h  p r e s s u r i z e d  tr an s fe r  an d  s h al l  b e  c a p a‐

b l e  o f wi th s ta n d i n g  th e  a n ti c i p a te d  o p e r ati n g  p r e s s u r e .
( 2 ) S afe ty an d  o p e r ati n g  c o n tr o l s ,  i n c l u d i n g p r e s s u r e  r e l i e f

d e vi c e s ,  s h a l l  b e  p r o vi d e d  to  p r e ve n t o ve r p r e s s u r e  o f a n y
p ar t o f th e  s ys te m .

( 3 ) Wh e r e  n e c e s s ar y,  fai l -c l o s e d ,  r e m o te l y a c tu a te d  va l ve s
s h a l l  b e  p r o vi d e d  at s u i tab l e  l o c a ti o n s  i n  th e  p i p i n g .

( 4 ) O n l y i n e r t ga s  s h a l l  b e  u s e d  to  tr an s fe r  C l a s s  I  l i q u i d s .
( 5 ) I n e r t ga s  s h al l  b e  u s e d  to  tr an s fe r  C l a s s  I I  a n d  C l as s  I I I

l i q u i d s  th a t a r e  h e a te d  ab o ve  th e i r  fash  p o i n ts .

6 . 1 . 3    P o s i ti ve  d i s p l a c e m e n t p u m p s  s h al l  b e  p r o vi d e d  wi th  p r e s ‐
s u r e  r e l i e f d i s c h ar g i n g  b ac k to  th e  s u p p l y tan k o r  ve s s e l ,  th e

p u m p  s u c ti o n ,  o r  a n o th e r  s u i ta b l e  l o c a ti o n  o r  s h a l l  b e  p r o vi d e d
wi th  i n te r l o c ks  to  p r e ve n t o ve r p r e s s u r e .

6 . 1 . 4    D i s p e n s i n g  o f th e  fo l l o wi n g l i q u i d s  fr o m  l ar g e  c o n tai n e r s
to  s m al l e r  c o n tai n e r s  s h al l  b e  b y m e a n s  o f an  a p p r o ve d  d r u m
p u m p  o r  b y g r avi ty u s i n g an  a p p r o ve d  s e l f-c l o s i n g  va l ve :

( 1 ) C l a s s  I  l i q u i d s
( 2 ) C l a s s  I I  o r  C l as s  I I I  l i q u i d s  h e ate d  to  te m p e r atu r e s  a t o r

a b o ve  th e i r  fash  p o i n ts

6 . 1 . 5    C o n tai n e r s  an d  m i x  ta n ks  th at c o n ta i n  C l a s s  I ,  C l as s  I I ,
o r  C l a s s  I I I  l i q u i d s  s h a l l  b e  c o ve r e d  wi th  r i gi d  l i d s  to  p r e ve n t

s p i l l s  wh e n e ve r  th e y ar e  m o ve d  o r  tr an s p o r te d  fr o m  o n e  l o c a‐
ti o n  to  a n o th e r.

6 . 2  P i p i n g,  Val ve s ,  an d  Fi tti n gs .    P i p i n g,  va l ve s ,  a n d  fttings
s h a l l  b e  d e s i gn e d  an d  i n s ta l l e d  i n  a c c o r d a n c e  wi th  C h ap te r  2 7

o f N F PA 3 0  an 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 6 . 2 . 1
th r o u g h  6 . 2 . 1 1 .

6 . 2 . 1    Al l  p i p i n g,  va l ve s ,  an d  fttings  i n  fammable  o r  c o m b u s ti ‐
b l e  l i q u i d  s e r vi c e  s h a l l  b e  d e s i g n e d  fo r  th e  wo r ki n g  p r e s s u r e s

an d  s tr u c tu r al  s tr e s s e s  to  wh i c h  th e y wi l l  b e  s u b j e c te d .

6 . 2 . 2    P i p i n g,  va l ve s ,  a n d  fttings  s h al l  b e  o f s te e l  o r  o th e r  m a te ‐
r i al  ap p r o ve d  fo r  th e  s e r vi c e  i n te n d e d .  C as t- i r o n  val ve s ,  fttings,

a n d  p i p e  s h al l  n o t b e  u s e d .

6 . 2 . 3    Va l ve s  s h al l  b e  o f typ e s  th a t i n d i c ate  wh e th e r  th e y a r e
o p e n  o r  c l o s e d  ( e . g . ,  a r i s i n g  s te m ,  p l u g ,  o r  b al l  va l ve ) .  Va l ve s
s h a l l  b e  m o u n te d  i n  a m an n e r  s o  th a t vi b r a ti o n  wi l l  n o t c au s e

th e m  to  o p e n .
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6 . 2 . 4    Te r m i n al  val ve s  o n  r e m o te  p u m p i n g s ys te m s  s h al l  b e  o f
th e  s p r i n g- l o ad e d ,  s e l f- c l o s i n g typ e  an d  s h a l l  b e  p e r m i tte d  to  b e
h e l d  o p e n  m an u al l y o r  b y a  fu s i b l e  l i n k.

6 . 2 . 5    P u m p s  o f r e m o te  p u m p i n g  s ys te m s  s h al l  b e  c o n tr o l l e d
b y val ve s ,  o r  b y o p e r a ti o n  o f a m e te r,  o r  s h al l  b e  au to m ati c al l y
s h u t o ff b y a fre  d e te c ti o n ,  fre  s u p p r e s s i o n ,  o r  fre  a l a r m
s ys te m .

6 . 2 . 6    P i p i n g fo r  C l as s  I ,  C l as s  I I ,  an d  C l as s  I I I  l i q u i d s  s h a l 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 ) P i p i n g  s h a l l  n o t b e  r o u te d  th r o u g h  e n c l o s e d  e x i ts .
( 2 ) P i p i n g  h avi n g  fanged  c o n n e c ti o n s ,  val ve s ,  c h e c ks ,

m e te r s ,  o r  o th e r  j o i n ts  o r  d e vi c e s  th a t c a n  l e ak s h al l  n o t
b e  r u n  th r o u g h  tu n n e l s ,  s ta i r  to we r s ,  e l e va to r  to we r s  o r

o th e r  ar e a s  wh e r e  p e r s o n n e l  c o u l d  b e  confned,  o r  i n
c o n c e al e d  s p a c e s  o r  i n  tr e n c h e s  wi th  s o l i d  c o ve r s .

6 . 2 . 7    P i p i n g s ys te m s  s h al l  b e  p r o vi d e d  wi th  a  m e an s  o f r e l i e v‐
i n g  tr ap p e d  l i q u i d s ,  s u c h  a s  r e l i e f va l ve s  o r  d r a i n ag e .

6 . 2 . 8    L i s te d  fexible  c o n n e c to r s  s h al l  b e  p e r m i tte d  to  b e  u s e d
wh e r e  vi b r ati o n  e x i s ts  o r  wh e r e  fr e q u e n t m o ve m e n t i s  n e c e s ‐
s a r y.

6 . 2 . 9    Ap p r o ve d  h o s e  s h al l  b e  p e r m i tte d  to  b e  u s e d  a t d i s p e n s ‐
i n g  s tati o n s  an d  tr an s fe r  s tati o n s .

6 . 2 . 1 0    S o l ve n t p i p i n g th a t e n te r s  e q u i p m e n t s u c h  a s  m i x e r s
an d  ke ttl e s  s h al l  b e  b o n d e d  to  th e  e q u i p m e n t a n d  s h a l l  b e
d e s i g n e d  to  m i n i m i z e  ge n e r a ti o n  o f s ta ti c  e l e c tr i c i ty d u e  to  fr e e
fa l l  o r  e x c e s s i ve  ag i tati o n .

6 . 2 . 1 1    B e fo r e  b e i n g  p l ac e d  i n  s e r vi c e ,  a l l  p i p i n g  s h al l  b e
h yd r o s tati c al l y te s te d  to  n o t l e s s  th an  1 1 ∕2  ti m e s  th e  e x p e c te d

wo r ki n g p r e s s u r e  fo r  a m i n i m u m  o f 3 0  m i n u te s  to  d e te r m i n e
wh e th e r  th e  p i p i n g  i s  fr e e  o f l e aks .

6 . 3  Ke ttl e s ,  Re ac to rs ,  an d  Ve s s e l s .

6 . 3 . 1  C l o s e d  Re ac to rs  an d  T h i n - D o wn  Tan ks .

6 . 3 . 1 . 1    Re ac to r  s ys te m s  s h a l l  b e  d e s i g n e d  to  s a fe l y m an u fa c ‐
tu r e  th e  p r o d u c ts  as s i g n e d  to  th e m .  D e s i gn  fac to r s  s h a l l

i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  m a te r i al s  o f c o n s tr u c ti o n ,  p r e s ‐
s u r e  r ati n g ,  e m e r g e n c y ve n t s ys te m ,  c o o l i n g a n d  h e ati n g
c a p a c i ty,  c o n d e n s e r  c ap a c i ty,  i n s tr u m e n tati o n ,  an d  o th e r  d e s i g n
fe a tu r e s .

6 . 3 . 1 . 2    T h e  fo l l o wi n g  s afe gu ar d s  s h al l  b e  p r o vi d e d  fo r  al l  r e a c ‐
to r s :

( 1 ) F u r n a c e  r o o m  ve n ti l ati o n  s h al l  b e  m ai n ta i n e d  wi th  a
h i g h -l e ve l  e x i t a n d  a l o w-l e ve l  e n tr y.

( 2 ) Gas  fu r n a c e s  s h al l  b e  p r o vi d e d  wi th  an  a c c e s s i b l e ,  i d e n ti ‐
fed  e x te r n al  g as  s h u to ff va l ve  fo r  e m e r g e n c y u s e .

( 3 ) Re a c to r s  s h al l  b e  p r o vi d e d  wi th  e m e rge n c y p r e s s u r e  r e l i e f
s ys te m s  s i z e d  an d  l o c ate d  u s i n g an  a p p r o ve d  d e s i gn

m e th o d .
( 4 ) D i s c h ar g e  p i p i n g fr o m  p r e s s u r e  r e l i e f s ys te m s  s h a l l  b e

d i r e c te d  to  a  b l o w-d o wn  tan k o r  c atc h  tan k th at i s  s i z e d
an d  l o c a te d  u s i n g  a n  ap p r o ve d  d e s i g n  m e th o d  o r  to  a s afe
l o c ati o n .

6 . 3 . 1 . 3    T h e  fo l l o wi n g  ad d i ti o n a l  s afe g u ard s  s h a l l  b e  p r o vi d e d
fo r  direct-fred  h e a te r s :

( 1 ) * T h e  fre  b o x  s h a l l  b e  i n s tr u m e n te d  to  s h u t d o wn  fu e l  i n
c a s e  o f fameout to  p r e ve n t e x p l o s i o n s  wi th i n .

( 2 ) T h e  e x te r n a l  ar e a  u n d e r  th e  ke ttl e  wh e r e  th e  fre  b o x  o r
fu r n a c e  i s  l o c ate d  s h al l  b e  c o m p l e te l y s e a l e d  fr o m  th e

p r o c e s s  ar e a ,  p a r ti c u l a r l y th e  o p e r ati n g  foor,  to  p r e ve n t
an y s p i l l s  fr o m  b e i n g i g n i te d .

( 3 ) T h e  fu r n ac e  a i r  i n take  s h al l  b e  r e m o te l y l o c a te d  fr o m  th e
p r o c e s s  ar e a .

( 4 ) T h e  e x h au s t fr o m  th e  fre  b o x  s h al l  b e  p i p e d  o r  d u c te d
a way fr o m  th e  p r o c e s s  a r e a to  p r e ve n t i ts  i g n i ti n g  famma‐
ble  m a te r i al s  d u e  to  s p i l l s  o r  u p s e ts  d u r i n g p r o c e s s i n g .

( 5 ) C o m b u s ti b l e  m ate r i a l s  s h a l l  n o t b e  s to r e d  i n  th e  fu r n a c e
r o o m ,  n o r  s h al l  th e  fu r n a c e  r o o m  c o n ta i n  a n y p i p i n g  o f
fammable  m a te r i al s  e x c e p t th o s e  c o n n e c te d  to  th e  ke ttl e

o r  fre  b o x  as  p a r t o f th e  p r o c e s s .
( 6 ) T h e  r e a c to r  s h al l  b e  p r o vi d e d  wi th  a h i g h -te m p e r atu r e

l i m i t s wi tc h  th at wi l l  au to m ati c a l l y s h u t d o wn  h e ati n g  a n d ,
i f d e s i r e d ,  i n i ti ate  a u to m a ti c  c o o l i n g.

6 . 3 . 1 . 4 *    Re ac to r s  an d  th i n -d o wn  tan ks  s h a l l  b e  d e s i gn e d  an d
p r o c e d u r e s  s h al l  b e  e s tab l i s h e d  to  p r e ve n t vi o l e n t fo a m i n g
wh e n  m a te r i al s  ar e  a d d e d  to  h o t r e ac to r  c o n te n ts .

6 . 4  D i s p e rs i o n  E q u i p m e n t.

6 . 4 . 1    Two - r o l l  m i l l s  o r  o th e r  m i l l s  o p e r a ti n g wi th  c l o s e  c l e ar a n ‐
c e s  an d  th a t a r e  u s e d  fo r  th e  p r o c e s s i n g o f fammable  a n d  h e at-

s e n s i ti ve  m a te r i al s ,  s u c h  as  n i tr o c e l l u l o s e ,  s h al l  b e  l o c ate d  i n  a
d e ta c h e d  b u i l d i n g  o r  i n  a n o n c o m b u s ti b l e  s tr u c tu r e  wi th o u t

o th e r  o c c u p an c y.

6 . 4 . 1 . 1    T h e  am o u n t o f n i tr o c e l l u l o s e  o r  o th e r  fammable
m a te r i al  b r o u gh t i n to  th e  ar e a s h a l l  b e  n o  m o r e  th an  th at
r e q u i r e d  fo r  a s i n g l e  b atc h .

6 . 4 . 1 . 2    A r e m o te ,  m a n u a l l y o p e r ate d  wa te r  s p r a y s ys te m ,
d e s i g n e d  i n  ac c o r d a n c e  wi th  N F PA 1 5  s h al l  b e  p r o vi d e d  to

p r o te c t m i l l s .

6 . 4 . 2    I n s ta l l ati o n s  th at c o n s i s t o f a  s i n gl e  d i s p e r s e r  an d  d r i ve
th at c a n  b e  u s e d  i n  m o r e  th an  o n e  fxed  m i x  tan k s h al l  b e

e q u i p p e d  wi th  a  d e vi c e  to  l o c k th e  d i s p e r s e r  an d  d r i ve ' s  ag i ta‐
to r  i n  p l ac e  to  p r e ve n t c o n ta c t b e twe e n  th e  ag i tato r  b l a d e s  an d

th e  wal l s  o f th e  m i x  tan k.

6 . 4 . 2 . 1    T h e  ag i tato r  s h a l l  b e  b o n d e d  to  th e  ta n k wh e n  i n  u s e .

6 . 4 . 2 . 2    E ac h  ta n k s h al l  b e  p r o vi d e d  wi th  a  c o ve r.

6 . 5  B al l  M i l l s  an d  P e b b l e  M i l l s .

6 . 5 . 1    B a l l  m i l l s  an d  p e b b l e  m i l l s  s h a l l  b e  gr o u n d e d .

6 . 5 . 2    M e ta l  c h u te s  o r  fu n n e l s  u s e d  fo r  a d d i n g fammable  o r
c o m b u s ti b l e  l i q u i d s  to  m i l l s  s h a l l  b e  e x te n d e d  i n to  th e  m i l l  a s

fa r  as  p o s s i b l e  to  m i n i m i z e  fr e e  fal l .  T h e y s h a l l  b e  b o n d e d  to
th e  m i l l  o r  to  g r o u n d  s o  th a t s ta ti c  e l e c tr i c  c h ar g e s  c a n  d i s s i ‐

p ate .

6 . 5 . 3    Wh e r e  i t i s  n e c e s s ar y to  p r e s s u r e -u n l o ad  a  b al l  m i l l  o r
p e b b l e  m i l l ,  i n e r t g as  s h a l l  b e  u s e d .  Ai r  s h al l  n o t b e  u s e d .

6 . 5 . 4    E ac h  m i l l  s h a l l  b e  p r o vi d e d  wi th  a r e l i e f val ve  to  p r o te c t
i t fr o m  o ve r p r e s s u r e .  T h e  p r e s s u r e  r e l i e f va l ve  s h a l l  b e  s e t n o

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  ve s s e l .

6 . 6  M i x e rs  an d  M i x i n g Tan k s .

6 . 6 . 1    Tan ks  an d  o th e r  ve s s e l s  n e e d e d  fo r  p r o c e s s i n g an d
m a n u fac tu r i n g  o f o r ga n i c  c o ati n g s  s h al l  b e  p e r m i tte d  i n  th e
p r o c e s s  a r e a,  b u t s h al l  n o t b e  c o n s i d e r e d  s to r a ge  ta n ks  fo r

p u r p o s e s  o f ap p l i c ati o n  o f th i s  s tan d ar d .
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6 . 6 . 2    M i x e r s  u s e d  fo r  fammable  o r  c o m b u s ti b l e  p r o d u c ts
s h a l l  b e  e q u i p p e d  wi th  r i g i d  c o ve r s .

6 . 6 . 2 . 1    C o ve r s  s h al l  b e  p e r m i tte d  to  h ave  s l o ts  o r  o p e n i n g s  to
ac c o m m o d a te  m i x e r  s h a fts  o r  o th e r  o p e r ati o n al  n e e d s .

6 . 6 . 3    Wh e r e  g r avi ty fow i s  u s e d ,  a  s h u to ff va l ve  s h a l l  b e
i n s ta l l e d  as  c l o s e  as  p r a c ti c a l  to  th e  ve s s e l  b e i n g  u n l o a d e d  a n d  a
c o n tr o l  va l ve  s h al l  b e  p r o vi d e d  n e ar  th e  e n d  o f th e  d i s c h ar g e
p i p e .

6 . 6 . 3 . 1    D i s c h a r ge  p i p i n g  s h a l l  b e  b o n d e d  to  th e  r e c e i vi n g
c o n tai n e r  s o  th a t s ta ti c  e l e c tr i c  c h ar g e s  c a n  d i s s i p ate .

6 . 6 . 4    M i x i n g  tan ks  s h al l  b e  d e s i g n e d  to  s afe l y m an u fa c tu r e  th e
p r o d u c ts  a s s i gn e d  to  th e m .

6 . 6 . 4 . 1 *    M i x i n g ta n ks  th at ar e  p r o vi d e d  wi th  h e ati n g  s ys te m s
s h a l l  b e  p r o vi d e d  wi th  s afe  o p e r a ti n g te m p e r atu r e  l i m i t
c o n tr o l s  th a t wi l l  a u to m a ti c al l y s h u t o ff th e  h e a ti n g s ys te m
wh e n  th e  l i m i ts  ar e  e x c e e d e d .  T h e  s afe  o p e r a ti n g l i m i ts  s h al l  b e
d e te r m i n e d  b y m e an s  o f a p r o c e s s  h az ar d  a n al ys i s .

6 . 6 . 5    P o r tab l e  p r o c e s s  m i x i n g  tan ks  an d  c o n ta i n e r s  s h al l  b e
s e c u r e d  to  p r e ve n t th e  tan k fr o m  m o vi n g,  to  p r e ve n t c o n tac t
b e twe e n  th e  m i x i n g b l a d e  an d  th e  ta n k/ c o n tai n e r.

C h ap te r 7    M ate ri al  S to rage  an d  H an d l i n g

7 . 1  Tan k  C ar an d  Tan k  Ve h i c l e  U n l o ad i n g an d  L o ad i n g.    Ta n k
c a r  an d  tan k ve h i c l e  u n l o ad i n g  a n d  l o a d i n g fac i l i ti e s  s h al l  b e
d e s i g n e d  a n d  o p e r ate d  i n  ac c o r d an c e  wi th  C h a p te r  2 8  o f
N F PA 3 0 .

7 . 2  Fl am m ab l e  an d  C o m b us ti b l e  L i q u i d  S to rage .

7 . 2 . 1    T h e  s to r a ge  o f C l as s  I ,  C l as s  I I ,  an d  C l a s s  I I I  l i q u i d s ,  a s
defned  i n  S e c ti o n  3 . 4 ,  s h al l  m e e t th e  r e q u i r e m e n ts  o f th e
ap p l i c a b l e  c h ap te r s  o f N F PA 3 0 .

7 . 2 . 2    Wh e r e  l i q u i d s  c an n o t b e  s to r e d  i n  o u ts i d e  ab o ve g r o u n d
ta n ks  o r  i n  u n d e r gr o u n d  tan ks  b e c au s e  o f te m p e r atu r e  o r
p r o d u c ti o n  c o n s i d e r ati o n s ,  tan ks  s h al l  b e  p e r m i tte d  to  b e
i n s ta l l e d  i n s i d e  o f b u i l d i n g s  o r  s tr u c tu r e s ,  p r o vi d e d  th e  i n s tal l a‐
ti o n  m e e ts  th e  r e q u i r e m e n ts  o f C h ap te r  2 4  o f N F PA 3 0 .

7 . 2 . 3    S to r ag e  ta n ks  i n s i d e  b u i l d i n gs  s h a l l  b e  p e r m i tte d  o n l y i n
ar e as  th at 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  a r e as  s h a l l  b e  at o r  a b o ve  gr a d e .
( 2 ) T h e  a r e as  s h a l l  h a ve  d r ai n a ge .
( 3 ) T h e  a r e as  s h al l  b e  s e p ar a te d  fr o m  p r o c e s s  ar e as  b y

c o n s tr u c ti o n  h a vi n g a  m i n i m u m  2 -h o u r  fre  r e s i s ta n c e
r a ti n g.

( 4 ) O p e n i n gs  to  o th e r  r o o m s  o r  b u i l d i n gs  s h a l l  b e  p r o vi d e d
wi th  n o n c o m b u s ti b l e ,  l i q u i d ti gh t r a i s e d  s i l l s  o r  r am p s  at
l e as t 4  i n .  ( 1 0 0  m m )  i n  h e i g h t,  o r  th e  foor  i n  th e  s to r ag e

a r e a s h al l  b e  at l e a s t 4  i n .  ( 1 0 0  m m )  b e l o w th e  s u r r o u n d ‐
i n g foor.  An  o p e n -g r ate d  tr e n c h  i n s i d e  th e  r o o m  th a t

d r ai n s  to  a  s afe  l o c ati o n  s h al l  b e  p e r m i tte d  as  an  al te r n a‐
ti ve .

( 5 ) O p e n i n g s  to  o th e r  r o o m s  o r  b u i l d i n gs  s h a l l  b e  p r o vi d e d
wi th  fre  d o o r s  h avi n g  a  m i n i m u m  1 1 ∕2 -h o u r  fre  p r o te c ‐

ti o n  r a ti n g.
( 6 ) T h e  ar e as  s h a l l  b e  l i q u i d ti gh t wh e r e  th e  wa l l s  j o i n  th e

foor.

7 . 2 . 4    H o t b o x  i n s tal l a ti o n s  s h al l  i n c l u d e  th e  fo l l o wi n g
c o n tr o l s :

( 1 ) * U n l e s s  th e  ar e a  i s  p r o vi d e d  wi th  a d e q u a te  c o n tai n m e n t,
th e  h o t b o x  s h a l l  h ave  c o n tai n m e n t fo r  a t l e as t th e
vo l u m e  o f th e  l a r ge s t c o n tai n e r  o r  p o r tab l e  tan k.

( 2 ) C o n ta i n e r s  s h a l l  b e  s e al e d .
( 3 ) I f th e r e  i s  th e  p o te n ti al  fo r  o ve rh e ati n g ,  th e  s ys te m  s h a l l

b e  d e s i g n e d  wi th  h i gh  te m p e r atu r e  l i m i ts  to  a c tu ate  au d i ‐
b l e  al a r m s  a n d  s h u t d o wn  th e  h e ati n g  s o u r c e .

( 4 ) Wh e n  e l e c tr i c al  e q u i p m e n t i s  p r o vi d e d ,  al l  e l e c tr i c al
wi r i n g an d  u ti l i z ati o n  e q u i p m e n t s h al l  b e  s u i tab l e  fo r

C l a s s  I ,  D i vi s i o n  2  l o c a ti o n s  i f th e  e n c l o s e d  l i q u i d s  ar e
e i th e r  C l a s s  I  o r  a r e  C l as s  I I  o r  C l a s s  I I I  h e ate d  u p  to  o r

ab o ve  th e i r  fash  p o i n ts .

7 . 2 . 5    P o r tab l e  d r u m  h e ate r s  s h al l  b e  d e s i g n e d  fo r  th e  h az ar d ‐
o u s  l o c a ti o n s  i n  wh i c h  th e y ar e  u s e d  an d  s h al l  b e  m ai n tai n e d  i n

a c c o r d an c e  wi th  th e  m an u fa c tu r e r ' s  specifcations.

7 . 3  S to rage  o f Fi n i s h e d  P ro d u c ts .

7 . 3 . 1    F i n i s h e d  p r o d u c ts  i n  c o n tai n e r s ,  i n te r m e d i a te  b u l k
c o n tai n e r s ,  a n d  p o r tab l e  ta n ks  th at a r e  C l as s  I ,  C l a s s  I I ,  o r

C l a s s  I I I  l i q u i d s  s h al l  b e  s to r e d  o u td o o r s ,  i n  a s e p a r ate  b u i l d i n g ,
o r  i n  a r o o m  s e p a r ate d  fr o m  th e  p r o c e s s  ar e a  b y a  wa l l  o r  p ar ti ‐
ti o n  h a vi n g a m i n i m u m  2 -h o u r  fre  r e s i s tan c e  r ati n g .

7 . 3 . 1 . 1    O p e n i n gs  i n  s u c h  wa l l s  s h al l  b e  p r o te c te d  b y fre  d o o r s
h avi n g  a  m i n i m u m  1 1 ∕2 - h o u r  fre  p r o te c ti o n  r ati n g .

7 . 3 . 2    I n s i d e  s to r ag e  s h a l l  m e e t a p p l i c a b l e  r e q u i r e m e n ts  o f
C h ap te r s  9 ,  1 2 ,  1 3 ,  1 4 ,  1 5 ,  a n d  1 6  o f N F PA 3 0 .

7 . 4  O u td o o r S to rage .    O u td o o r  s to r ag e  o f l i q u i d s  i n  c o n tai n ‐
e r s ,  i n te r m e d i a te  b u l k c o n tai n e r s ,  an d  p o r ta b l e  tan ks  s h a l l
m e e t th e  r e q u i r e m e n ts  o f C h a p te r  1 5  o f N F PA 3 0 .

7 . 5  I n - P l an t Tran s p o r tati o n  an d  S to rage  o f P o r tab l e  S h i p p i n g
Tan k s .    T h e  s to r ag e  o f p o r tab l e  s h i p p i n g tan ks  s h a l l  b e  i n
ac c o r d an c e  wi th  N F PA 3 0 .

7 . 5 . 1    F u l l  o r  p ar ti a l l y fu l l  p o r tab l e  s h i p p i n g tan ks  s h al l  b e
p e r m i tte d  to  b e  s tac ke d  two  h i gh ,  p r o vi d e d  th e y ar e  o f th e  n e s t‐

i n g d e s i gn .

7 . 5 . 2    Al l  m ate r i al s -h an d l i n g  e q u i p m e n t u s e d  fo r  tr an s p o r ti n g
o r  l i fti n g  p o r tab l e  s h i p p i n g ta n ks  s h al l  b e  o f a m p l e  c a p ac i ty to
l i ft o r  tr an s p o r t th e  fu l l  l o a d  s afe l y a n 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 N F PA 5 0 5 .

7 . 5 . 3    F l o o r s  o f b u i l d i n gs  a n d  s h i p p i n g d o c ks  s h a l l  b e  s tr u c tu r ‐
al l y ab l e  to  c ar r y th e  wh e e l  l o a d s  r e s u l ti n g  fr o m  tr an s p o r ti n g

fu l l  p o r tab l e  s h i p p i n g tan ks  b y m e a n s  o f m ate r i a l s -h a n d l i n g
e q u i p m e n t.

7 . 5 . 4    P o r tab l e  s h i p p i n g  ta n ks  s h al l  b e  p e r m i tte d  to  b e
e m p ti e d  b y an y o f th e  fo l l o wi n g  th r e e  m e th o d s :

( 1 ) C o n te n ts  s h al l  b e  p e r m i tte d  to  b e  p u m p e d  fr o m  th e  to p .
T h e  p u m p ,  p i p e l i n e s ,  h o s e ,  o r  o th e r  c o n ta i n e r s  o r  tan ks

s h a l l  b e  b o n d e d  an d  gr o u n d e d .
( 2 ) C o n te n ts  s h al l  b e  p e r m i tte d  to  b e  p u m p e d  fr o m  a  val ve  a t

th e  b o tto m  o f th e  p o r ta b l e  s h i p p i n g  ta n k.  T h e  p u m p ,
p i p e l i n e s ,  h o s e ,  o r  o th e r  c o n tai n e r s  o r  ta n ks  s h al l  b e

b o n d e d  an d  g r o u n d e d .
( 3 ) C o n te n ts  s h al l  b e  p e r m i tte d  to  b e  d i s c h a r ge d  b y g r avi ty

fr o m  a  val ve  at th e  b o tto m  o f th e  p o r ta b l e  s h i p p i n g  tan k.
T h e  p o r ta b l e  s h i p p i n g  tan k,  p i p e l i n e s ,  h o s e ,  an d  r e c e i v‐
i n g  ve s s e l  s h al l  b e  b o n d e d  a n d  g r o u n d e d .

7 . 5 . 5    P o r tab l e  s h i p p i n g tan ks  s h al l  n o t b e  p r e s s u r e - u n l o a d e d
u n l e s s  d o n e  i n  ac c o r d an c e  wi th  6 . 1 . 2  o f th i s  s tan d a r d .
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7 . 5 . 6  Fi l l i n g P o r tab l e  S h i p p i n g Tan ks .    P o r ta b l e  s h i p p i n g  ta n ks
s h a l l  b e  f l l e d  b y gr a vi ty o r  p u m p .  Wh e r e  f l l i n g  th r o u gh  a n
o p e n  m an h o l e ,  th e  f l l  p i p e  s h al l  b e  b o n d e d  to  th e  p o r tab l e
s h i p p i n g tan k.

7 . 6  P o we r- O p e rate d  I n d u s tri al  Tr u c k s .

7 . 6 . 1 *    O n l y th o s e  p o we r-o p e r a te d  i n d u s tr i a l  tr u c ks  th a t a r e
ap p r o ve d  an d  d e s i g n ate d  as  Typ e  D X  o r  E X ,  as  d e f n e d  i n
N F PA 5 0 5  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n  a r e as  wh e r e  i g n i ti b l e
va p o r s  e x i s t u n d e r  n o r m al  o p e r ati n g  c o n d i ti o n s .

7 . 6 . 2    P o we r-o p e r ate d  i n d u s tr i a l  tr u c ks  th a t ar e  a p p r o ve d  an d
d e s i g n ate d  as  Typ e  D X ,  E X ,  E E ,  o r  D Y s h a l l  b e  p e r m i tte d  to  b e
u s e d  i n  a r e as  wh e r e  C l as s  I  l i q u i d s  an d  th e i r  va p o r s  ar e
n o r m a l l y wi th i n  a c l o s e d  s ys te m  o r  c o n tai n e r  fr o m  wh i c h  th e
l i q u i d  o r  vap o r  c a n  e s c ap e  o n l y i n  th e  e ve n t o f a c c i d e n tal
ru p tu r e  o r  b r e akd o wn  o f s u c h  e q u i p m e n t ( C l a s s  I ,  D i vi s i o n  2 ,
Gr o u p  D  e l e c tr i c a l  c l as s i f c a ti o n ) .

7 . 6 . 3 *    P o we r-o p e r ate d  i n d u s tr i a l  tr u c ks  th a t ar e  ap p r o ve d  an d
d e s i g n ate d  as  Typ e  C N S ,  G S ,  L P S ,  D S ,  E S ,  GS / C N S ,  o r  GS / L P S
s h a l l  b e  p e r m i tte d  to  b e  u s e d  i n  a r e as  wh e r e  C l a s s  I  l i q u i d s  a r e
s to r e d  i n  s e al e d  c o n tai n e r s  i f p e r m i tte 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 .

7 . 6 . 4    O n l y th o s e  p o we r- o p e r ate d  i n d u s tr i al  tr u c ks  th at ar e
ap p r o ve d  an d  d e s i g n ate d  as  Typ e  D X  o r  E X  s h al l  b e  p e r m i tte d
to  b e  u s e d  i n  a r e as  wh e r e  c o m b u s ti b l e  d u s ts  a r e  o r  c a n  b e  i n
s u s p e n s i o n  i n  th e  ai r  c o n ti n u o u s l y,  i n te r m i tte n tl y,  o r  p e r i o d i ‐
c a l l y u n d e r  n o r m al  o p e r a ti n g c o n d i ti o n s  i n  q u a n ti ti e s  th at c a n
p r o d u c e  i g n i ti b l e  m i x tu r e s  ( i . e . ,  C l a s s  I I ,  D i vi s i o n  1 ,  Gr o u p  G
e l e c tr i c a l  c l a s s i f c a ti o n ) .

7 . 6 . 5    P o we r-o p e r ate d  i n d u s tr i a l  tr u c ks  th a t ar e  a p p r o ve d  an d
d e s i g n ate d  as  Typ e  D X ,  E E ,  E X ,  o r  D Y s h a l l  b e  p e r m i tte d  to  b e
u s e d  i n  ar e a s  wh e r e  c o m b u s ti b l e  d u s ts  ar e  p r e s e n t b u t n o t
n o r m a l l y i n  s u s p e n s i o n  i n  th e  ai r  an d  wh e r e  d u s ts  wi l l  n o t b e
th r o wn  i n to  s u s p e n s i o n  i n  th e  ai r  b y th e  n o r m al  o p e r a ti o n  o f
e q u i p m e n t i n  q u a n ti ti e s  th at c an  p r o d u c e  i g n i ti b l e  m i x tu r e s ,
b u t wh e r e  d e p o s i ts  o f s u c h  d u s ts  c a n  b e  i g n i te d  b y ar c s  o r
s p ar ks  o r i g i n ati n g  i n  th e  tr u c k ( i . e . ,  C l a s s  I I ,  D i vi s i o n  2 ,  Gr o u p
G e l e c tr i c al  c l a s s i f c ati o n ) .

C h ap te r 8    S p e c i al  H az ard s

8 . 1 *  N i tro c e l l u l o s e .

8 . 1 . 1  H an d l i n g.

8 . 1 . 1 . 1 *    H a n d l i n g o f c o n tai n e r s  o f n i tr o c e l l u l o s e  s h al l  b e
d o n e  i n  a m an n e r  th at p r e ve n ts  ge n e r a ti o n  o f fr i c ti o n al  h e at.

8 . 1 . 1 . 2    T h e  fo l l o wi n g p r e c a u ti o n s  s h al l  b e  ta ke n  wh e n  m o vi n g
c o n tai n e r s  o f n i tr o c e l l u l o s e :

( 1 ) Wh e n  c o n tai n e r s  ar e  m o ve d  u s i n g a wh e e l e d  h a n d  tr u c k,
th e  h a n d  tr u c k s h al l  b e  f tte d  wi th  a  “ g r ab ”  to  h o l d  th e
to p  o f th e  c o n tai n e r.

( 2 ) * Wh e n  p o we r-d r i ve n  i n d u s tr i a l  tr u c ks  ar e  u s e d ,  th e
c o n tai n e r s  s h al l  b e  h e l d  i n  p l ac e  o n  th e  tr a n s p o r ta ti o n
p al l e t,  i f u s e d ,  o r  h e l d  i n  p l ac e  b y a p r o p e r l y d e s i gn e d

d r u m -h o l d i n g  d e vi c e  to  e n s u r e  th e  c o n ta i n e r  i s  s e c u r e
d u r i n g m o ve m e n t.

8 . 1 . 1 . 3    C o n tai n e r s  s h al l  n o t b e  d r o p p e d .  I f c o n tai n e r s  m u s t b e
l o we r e d  fr o m  o n e  e l e va ti o n  to  a n o th e r,  h an d l i n g  e q u i p m e n t
s h a l l  b e  u s e d  an d  th e  c o n tai n e r s  ke p t u n d e r  c o n tr o l  a t a l l
ti m e s .

8 . 1 . 2  S to rage .

8 . 1 . 2 . 1    I n s i d e  a r e as  u s e d  to  s to r e  n i tr o c e l l u l o s e  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  r o o m  o r  b u i l d i n g s h al l  b e  s e p ar a te d  fr o m  th e
p r o d u c ti o n  ar e a  b y c o n s tr u c ti o n  h avi n g  a m i n i m u m

2 -h o u r  f r e  r e s i s tan c e  r ati n g  wi th  an y p e n e tr a ti o n s  s e a l e d
o r  p r o te c te d  i n  ac c o r d an c e  wi th  th e  p r o vi s i o n s  o f

N F PA 2 2 1 .
( 2 ) O p e n i n g s  i n to  th e  r o o m  o r  b u i l d i n g  s h a l l  b e  p r o te c te d  b y

f r e  d o o r s  o r  b y o th e r  o p e n i n g p r o te c ti ve s  h avi n g  a  m i n i ‐
m u m  1 1 ∕2 -h o u r  f r e  r e s i s ta n c e  r a ti n g.

( 3 ) * T h e  r o o m  o r  b u i l d i n g  s h al l  b e  p r o te c te d  b y an  a u to m a ti c
s p r i n kl e r s ys te m ,  e i th e r  we t-p i p e ,  p r e a c ti o n ,  o r  d e l u g e ,
th a t p r o vi d e s  a d e n s i ty o f 0 . 3 5  g p m / ft2  ( 1 4 . 3  L / m i n / m 2 )

o ve r  th e  e n ti r e  s to r ag e  ar e a .
( 4 ) T h e  e l e c tr i c a l  a r e a c l a s s i f c a ti o n  o f a r o o m  o r  an  a ttac h e d

b u i l d i n g  s h a l l  b e  d e te r m i n e d  b a s e d  o n  th e  c l as s i f c a ti o n
o f th e  a d j ac e n t p r o c e s s  ar e a .

( 5 ) A d e tac h e d  b u i l d i n g  s h al l  n o t b e  r e q u i r e d  to  b e  c l as s i f e d
fo r  p u r p o s e s  o f e l e c tr i c a l  i n s tal l ati o n .

8 . 1 . 2 . 2    O u ts i d e  s to r ag e  o f n i tr o c e l l u l o s e  s h a l l  m e e t th e  fo l l o w‐
i n g  r e q u i r e m e n ts :

( 1 ) S to r ag e  s h a l l  b e  o n  a  d e tac h e d  p ad  o r  i n  a d e tac h e d
n o n c o m b u s ti b l e  s tr u c tu r e  s u c h  a s  a  r o o fe d  s h e d  th at i s

l o c a te d  i n  ac c o r d an c e  wi th  Tab l e  8 . 1 . 2 . 2 .
( 2 ) Wh e r e  s to r ag e  i s  p r o te c te d  b y a s p r i n kl e r  s ys te m  th at

p r o vi d e s  a d e n s i ty o f 0 . 3 5  gp m / ft2  ( 1 4 . 3  L / m i n / m 2 )  o ve r
th e  e n ti r e  s to r a ge  a r e a,  th e  d i s tan c e s  i n  Tab l e  8 . 1 . 2 . 2  s h a l l
b e  p e r m i tte d  to  b e  r e d u c e d  b y 5 0  p e r c e n t.

( 3 ) D e ta c h e d  s to r a ge  a r e as  s h al l  n o t b e  c l a s s i f e d  fo r  p u r p o ‐
s e s  o f e l e c tr i c a l  i n s ta l l ati o n s ,  an d  g e n e r al -p u r p o s e  e l e c tr i ‐
c a l  e q u i p m e n t an d  wi r i n g m e th o d s  s h al l  b e  p e r m i tte d .

8 . 1 . 2 . 3    S to r a ge  o f o th e r  c o m m o d i ti e s  i n  th e  s a m e  are a  a s
n i tr o c e l l u l o s e  s h al l  b e  l i m i te d  to  i n e r t m a te r i al s  a n d  n o n c o m ‐

b u s ti b l e  m ate r i a l s  th at a r e  c h e m i c al l y c o m p ati b l e  wi th  th e
n i tr o c e l l u l o s e .  S u c h  m a te r i al s  s h al l  b e  s e p ar a te d  fr o m  th e  n i tr o ‐
c e l l u l o s e  b y a m i n i m u m  d i s ta n c e  o f 2 0  ft ( 6  m ) .

8 . 1 . 2 . 4    S to r a ge  o f fam m ab l e  l i q u i d s  s h a l l  n o t b e  p e r m i tte d  i n
th e  s am e  s to r ag e  ar e a  a s  n i tr o c e l l u l o s e .

8 . 1 . 2 . 5    N i tr o c e l l u l o s e  s h a l l  b e  s to r e d  o n l y i n  i ts  o r i g i n a l  s h i p ‐
p i n g  c o n ta i n e r  o r  a c o n ta i n e r  th at i s  ap p r o ve d  fo r  s to r i n g  n i tr o ‐

c e l l u l o s e .

8 . 1 . 2 . 6    C o n tai n e r s  o f n i tr o c e l l u l o s e  s h al l  n o t b e  o p e n e d  i n  th e
m a i n  s to r a ge  ar e a  b u t o n l y at th e  p o i n t o f u s e  o r  a t a l o c a ti o n

s e t as i d e  fo r  th e  p u r p o s e .

Tab l e  8 . 1 . 2 . 2  S e p arati o n  D i s tan c e s  fo r N i tro c e l l ul o s e  S to rage

We t N i tro c e l l ul o s e
( D r y We i gh t)

( l b )

D i s tan c e  to  P ro p e r ty L i n e  o r
N e are s t I m p o r tan t B u i l d i n g

( ft)

≤ 1 , 0 0 0 5 0
1 , 0 0 0 –5 , 0 0 0 7 5

5 , 0 0 0 –1 0 , 0 0 0 1 0 0
1 0 , 0 0 0 –2 5 , 0 0 0 1 2 5
2 5 , 0 0 0 –5 0 , 0 0 0 1 5 0

> 5 0 , 0 0 0 As  ap p r o ve d  b y au th o r i ty 
h avi n g  j u r i s d i c ti o n

F o r  S I  u n i ts ,  1  l b  =  0 . 4 5 4  kg ;  1  ft =  0 . 3  m .
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8 . 1 . 2 . 7    C o n tai n e r s  o f n i tr o c e l l u l o s e  s h al l  b e  s to r e d  i n  an
u p r i gh t p o s i ti o n  wi th  th e  l i d  u p  a n d  s h al l  n o t b e  s tac ke d  m o r e
th a n  two  h i g h .

8 . 1 . 2 . 8 *    N i tr o c e l l u l o s e  s h al l  b e  s to r e d  i n  s u c h  a m a n n e r  th at
th e  s to c k wi l l  b e  r o tate d  to  e n s u r e  th a t th e  o l d e s t m ate r i a l  i s
u s e d  frst a n d  th at n i tr o c e l l u l o s e  i s  n o t s to r e d  fo r  m o r e  th a n  2
ye a r s .

8 . 1 . 2 . 9 *    Wh e r e  b u i l d i n g h e a t i s  n e c e s s a r y,  i t s h a l l  b e  p r o vi d e d
b y i n d i r e c t m e an s ,  s u c h  as  l o w-p r e s s u r e  s te am ,  h o t wa te r,  o r
war m  ai r.  H e ati n g  u n i ts ,  r ad i a to r s ,  s te am  a n d  h o t wate r  p i p e s ,
an d  war m  ai r  o u tl e ts  s h a l l  b e  l o c a te d  s o  th a t c o n ta i n e r s  o f
n i tr o c e l l u l o s e  d o  n o t c o m e  i n  c o n tac t wi th  th e m .

8 . 1 . 2 . 1 0    T h e  s to r ag e  ar e a s h a l l  b e  m ar ke d  wi th  a s i g n  th a t
s tate s  N I T RO C E L L U L O S E  — F L AM M AB L E  S O L I D  — KE E P
H E AT,  S PARKS ,  AN D  F L AM E  AWAY,  o r  e q u i val e n t wo r d i n g.

8 . 1 . 3  U s e  i n  P ro c e s s  Are a.

8 . 1 . 3 . 1    T h e  am o u n t o f n i tr o c e l l u l o s e  b r o u g h t i n to  th e  o p e r a t‐
i n g  ar e a  a t an y o n e  ti m e  s h a l l  n o t e x c e e d  th e  am o u n t r e q u i r e d
fo r  a s i n g l e  s h i ft.

8 . 1 . 3 . 2    C o n tai n e r s  s h a l l  r e m ai n  c l o s e d  u n ti l  r e a d y fo r  u s e .

8 . 1 . 3 . 3 *    Wh e r e  o n l y p ar t o f a  c o n tai n e r  i s  u s e d ,  th e  l i d  an d
c l o s u r e  s h a l l  b e  r e p l a c e d  i m m e d i a te l y an d  th e  c l o s u r e  s e c u r e l y
fa s te n e d .

8 . 1 . 3 . 4    I f i t i s  n e c e s s a r y to  fo r k o r  s c o o p  n i tr o c e l l u l o s e  o u t o f a
c o n tai n e r,  a s p a r k- r e s i s ta n t s c o o p  s h a l l  b e  u s e d .

8 . 1 . 3 . 5    S p i l l e d  n i tr o c e l l u l o s e  s h al l  b e  c l e an e d  u p  i m m e d i ate l y.
C l e a n -u p  p r o c e d u r e s  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) M ate r i a l  th at h a s  d r i e d  o r  i s  s u s p e c te d  o f h avi n g  d r i e d
s h a l l  b e  we t wi th  wate r  o r  s o l ve n t a n d  p l a c e d  i n  a c o ve r e d
m e tal  c o n tai n e r.

( 2 ) T h e  m a te r i al  s h a l l  b e  r e m o ve d  at th e  e n d  o f th e  d ay o r
s h i ft an d  d i s p o s e d  o f p r o p e r l y.

8 . 1 . 3 . 6    Afte r  c o n ta i n e r s  o f n i tr o c e l l u l o s e  a r e  e m p ti e d ,  th e
c o ve r s  s h a l l  b e  r e p l ac e d  an d  th e  c l o s u r e  s e c u r e l y fa s te n e d .

8 . 1 . 3 . 7    U s e d  n i tr o c e l l u l o s e  s h a l l  b e  p l a c e d  i n  a  c o ve r e d  was te
c o n tai n e r,  we t d o wn  wi th  wa te r,  an d  r e m o ve d  at th e  e n d  o f th e
d ay o r  s h i ft a n d  d i s p o s e d  o f d a i l y.

8 . 1 . 3 . 8    C o n tai n e r s ,  r i m  r i n g s  o f fber  c o n tai n e r s ,  a n d  ve s s e l s
s h a l l  b e  b o n d e d  an d  gr o u n d e d  d u r i n g  tr a n s fe r  o p e r ati o n s .

8 . 1 . 4 *  Was te  D i s p o s al .    S we e p i n g s  a n d  o th e r  s m a l l  q u a n ti ti e s
o f n i tr o c e l l u l o s e  th at c a n n o t b e  u s e d  s h al l  b e  we t d o wn  wi th
wate r  o r  s o l ve n t an d  p l a c e d  i n  a c o ve r e d  m e tal  c o n tai n e r.  T h e
was te  m a te r i al  s h a l l  b e  d i s p o s e d  o f i n  ac c o r d an c e  wi th  a p p l i c a‐
b l e  r e g u l ati o n s .

8 . 2 *  M o n o m e rs .    M o n o m e r s  s h al l  b e  s to r e d ,  h a n d l e d ,  an d
u s e d  i n  ac c o r d a n c e  wi th  m an u fa c tu r e r s '  i n s tr u c ti o n s .

8 . 2 . 1  B u l k  S to rage  o f L i q ui d  M o n o m e rs .

8 . 2 . 1 . 1    S to r a ge  ta n ks  fo r  l i q u i d  m o n o m e r s  s h al l  m e e t al l  a p p l i ‐
c a b l e  r e q u i r e m e n ts  o f C h ap te r s  2 1  th r o u gh  2 5  o f N F PA 3 0 .

8 . 2 . 1 . 2    S to r a ge  tan ks  fo r  l i q u i d  m o n o m e r s  s h a l l  n o t b e  l o c a te d
i n  th e  s am e  d i ke d  a r e a as  o r  i n  th e  d r ai n a ge  p ath  o f an y s to r ag e
tan k th a t h o l d s  a m ate r i al  th at i s  i n c o m p ati b l e  wi th  th e  m o n o ‐
m e r.

8 . 2 . 1 . 3    S to r ag e  ta n ks  fo r  l i q u i d  m o n o m e r s  s h a l l  b e  p r o vi d e d
wi th  s e p a r ate  n o r m a l  ve n ts  th a t m e e t th e  r e q u i r e m e n ts  o f
S u b s e c ti o n  2 1 . 4 . 3  o f N F PA 3 0 .

8 . 2 . 1 . 4    S to r a ge  ta n ks  fo r  l i q u i d  m o n o m e r s  s h a l l  b e  p r o vi d e d
wi th  e m e r g e n c y ve n ts  th at 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  e m e r ge n c y ve n ts  s h a l l  b e  c a p ab l e  o f r e l i e vi n g th e
e x c e s s  i n te r n al  p r e s s u r e  a n d  e vo l u ti o n  o f g as ,  l i q u i d ,  o r

vap o r  r e s u l ti n g  fr o m  p o l ym e r i z a ti o n  o r  r u n a way r e ac ti o n .
( 2 ) T h e  e m e r g e n c y ve n ts  s h a l l  b e  d e s i g n e d  i n  ac c o r d a n c e

wi th  m e th o d s  th at ar e  a p p r o p r i a te  fo r  th e  specifc  m o n o ‐
m e r.

8 . 2 . 2 *  S to rage  o f S o l i d  M o n o m e rs .    S o l i d  m o n o m e r s  s h al l  b e
s to r e d ,  h a n d l e d ,  a n d  u s e d  i n  a c 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 .

8 . 2 . 3  Was te  D i s p o s al .    Was te  m o n o m e r s  o r  m ate r i a l  c o n tam i ‐
n a te d  wi th  m o n o m e r s  s h al l  b e  d i s p o s e d  o f ac c o r d i n g  to  a p p l i ‐

c a b l e  go ve r n m e n t r e g u l a ti o n s  r e g ar d i n g  h a z a r d o u s  wa s te .

8 . 3 *  O rgan i c  P e ro x i d e  Fo r m ul ati o n s .    O r ga n i c  p e r o x i d e
fo r m u l ati o n s  s h al l  b e  s to r e d  i n  ac c o r d an c e  wi th  N F PA 4 0 0  an d
s h a l l  b e  h an d l e d  an d  u s 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 '  i n s tr u c ti o n s .

C h ap te r 9    C o n tro l  o f I gn i ti o n  S o u rc e s

9 . 1  I gn i ti o n  S o u rc e s .    P r e c au ti o n s  s h a l l  b e  ta ke n  to  p r e ve n t
th e  i gn i ti o n  o f fammable  m a te r i al s  i n  o r ga n i c  c o ati n g s  m a n u ‐

fa c tu r i n g fa c i l i ti e s  b y s o u r c e s  i n c l u d i n g,  b u t n o t l i m i te d  to ,  th e
fo l l o wi n g :

( 1 ) O p e n  fames
( 2 ) L i gh tn i n g
( 3 ) H o t s u r fa c e s
( 4 ) Ra d i an t h e a t
( 5 ) S m o ki n g
( 6 ) H o t wo r k
( 7 ) S p o n tan e o u s  i gn i ti o n
( 8 ) F r i c ti o n al  h e a t o r  s p ar ks
( 9 ) S tati c  e l e c tr i c i ty

( 1 0 ) E l e c tr i c a l  s p ar ks
( 1 1 ) S tr ay c u r r e n ts
( 1 2 ) O ve n s ,  fu r n a c e s ,  an d  h e a ti n g e q u i p m e n t

9 . 2  S m o k i n g.    S m o ki n g s h al l  b e  l i m i te d  to  d e s i g n ate d  ar e a s
th a t ar e  identifed  a n d  p r o vi d e d  wi th  d i s p o s a l  c o n tai n e r s .

9 . 3 *  H o t Wo rk .

9 . 3 . 1    H o t wo r k s h a l l  n o t b e  p e r m i tte d  u n ti l  a wr i tte n  p e r m i t
au th o r i z i n g  s u c h  wo r k h as  b e e n  i s s u e d .

9 . 3 . 2    T h e  p e r m i t s h a l l  b e  i s s u e d  b y a  p e r s o n  i n  au th o r i ty
fo l l o wi n g  h i s  o r  h e r  i n s p e c ti o n  o f th e  a r e a to  e n s u r e  th at

p r e c au ti o n s  h a ve  b e e n  take n  an d  wi l l  b e  fo l l o we d  u n ti l  th e  j o b
i s  c o m p l e te d .

9 . 4  Re p ai r o f E l e c tri c al  E q u i p m e n t.    Wh e r e  e l e c tr i c al  e q u i p ‐
m e n t i s  r e p a i r e d  o r  r e p l a c e d ,  th e  i n te g r i ty o f th e  ar e a' s  e l e c tr i ‐
c a l  classifcation  s h a l l  b e  m ai n ta i n e d  i n  ac c o r d an c e  wi th

S e c ti o n  5 . 6 .

9 . 5 *  S tati c  E l e c tri c i ty H az ard s .

9 . 5 . 1 *  B o n d i n g an d  G ro un d i n g.    Al l  e q u i p m e n t s u c h  as  tan ks ,
m a c h i n e r y,  a n d  p i p i n g,  wh e r e  a  fammable  m i x tu r e  m i gh t b e

p r e s e n t,  s h al l  b e  b o n d e d  an d  c o n n e c te d  to  a gr o u n d .
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9 . 5 . 1 . 1    T h e  b o n d  o r  gr o u n d ,  o r  b o th ,  s h al l  b e  p h ys i c al l y
ap p l i e d  o r  s h al l  b e  i n h e r e n tl y p r e s e n t b y th e  n a tu r e  o f th e
i n s ta l l ati o n .

9 . 5 . 1 . 2    F o r  p u r p o s e s  o f d i s s i p a ti n g s ta ti c  e l e c tr i c  c h ar g e s ,  th e
r e s i s ta n c e  to  g r o u n d  o f a m e tal l i c  gr o u n d i n g  p a th  s h al l  n o t
e x c e e d  2 5  o h m s  an d  th e  r e s i s ta n c e  to  g r o u n d  o f a n o n c o n d u c ‐
ti ve  o r  s e m i c o n d u c ti ve  g r o u n d i n g p ath  s h a l l  n o t e x c e e d
1  m i l l i o n  o h m s  ( 1  m e go h m ) .

9 . 5 . 1 . 3    E l e c tr i c al l y i s o l ate d  s e c ti o n s  o f m e tal l i c  p i p i n g  o r
e q u i p m e n t s h a l l  b e  b o n d e d  to  th e  o th e r  p o r ti o n s  o f th e  s ys te m
o r  g r o u n d e d  to  p r e ve n t e x te r n a l  i g n i ti o n  h az ar d s .

9 . 5 . 1 . 4 *    Wh e r e  fammable  l i q u i d s  ar e  tr a n s fe r r e d  to  o r  fr o m
p o r ta b l e  c o n tai n e r s  g r e ate r  th a n  1  ga l  ( 3 . 8  L )  i n  s i z e ,  al l  m e ta l ‐
l i c  e l e m e n ts ,  i n c l u d i n g th e  c o n ta i n e r s ,  s h al l  b e  b o n d e d
to g e th e r,  an d  o n e  e l e m e n t s h a l l  b e  gr o u n d e d .

9 . 5 . 1 . 5    A b o n d  o r  g r o u n d  c o n n e c ti o n  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 ) Al l  m ate r i a l s  s h a l l  b e  e l e c tr i c al l y c o n d u c ti ve .
( 2 ) M ate r i a l s  u s e d  s h al l  h ave  suffcient m e c h an i c al  s tr e n gth ,

c o r r o s i o n  r e s i s tan c e ,  a n d  fexibility fo r  th e  s e r vi c e  i n te n ‐
d e d .

( 3 ) I f wi r e  i s  u s e d ,  i t s h al l  b e  n o  s m a l l e r  th an  N o .  1 0  AWG
wi r e ,  p r e fe r ab l y u n i n s u l ate d .

( 4 ) P e r m an e n t c o n n e c ti o n s  s h al l  b e  m ad e  wi th  e l e c tr i c al
c a b l e  l u gs  o r  b o l te d  c l a m p s  o r  b y b r a z i n g,  we l d i n g ,  o r
o th e r  s u i tab l e  m e a n s .

9 . 5 . 1 . 6 *    B o n d i n g  c l am p s  fo r  p o r tab l e  e q u i p m e n t s h al l  b e  o f
th e  o p p o s e d -p o i n t typ e  a n d  s h a l l  b e  atta c h e d  s o  th at m e tal -to -
m e tal  c o n tac t wi th  b o n d e d  e q u i p m e n t i s  e n s u r e d .

9 . 5 . 1 . 6 . 1    O th e r  typ e s  o f c l am p s  th a t p r o vi d e  s e c u r e  m e tal -to -
m e tal  c o n tac t s h al l  b e  p e r m i tte d  to  b e  u s e d .

9 . 5 . 1 . 7 *    Ru b b e r  o r  l e ath e r  b e l ts  u s e d  to  tr an s m i t p o we r  s h a l l
b e  m a d e  o f c o n d u c ti ve  m a te r i al  o r  tr e a te d  wi th  a  c o n d u c ti ve
b e l t d r e s s i n g .  S u c h  d r e s s i n g s  s h a l l  b e  c h e c ke d  p e r i o d i c a l l y to
e n s u r e  r e l i a b i l i ty.

9 . 5 . 1 . 8 *    Wh e n  ad d i n g  p o wd e r s  to  C l a s s  I  l i q u i d s ,  i t s h a l l  b e
d o n e  i n  a m a n n e r  th a t m i n i m i z e s  th e  g e n e r ati o n  o f s ta ti c  e l e c ‐
tr i c i ty.

9 . 5 . 2  P l as ti c  P i p i n g.    S o l i d  p l a s ti c  p i p i n g u s e d  to  c o n ve y
p o wd e r s  s h al l  b e  s tati c  d i s s i p ati n g .

9 . 5 . 3 *  Fi l l  P i p e s .    F i l l  p i p e s  o r  s i d e  d i ve r te r s  s h a l l  b e  u s e d  to
tr an s fe r  n o n c o n d u c ti ve  C l a s s  I  l i q u i d s  i n  q u an ti ti e s  gr e a te r
th an  6 0  g al  ( 2 2 7  L )  at a ti m e .

9 . 5 . 4  S tre tc h  Wrap .    P l a s ti c  p ac ka gi n g flm,  i n c l u d i n g  s tr e tc h
wr ap  an d  s h r i n k wr ap ,  s h al l  n o t b e  ap p l i e d  o r  r e m o ve d  i n  a n y
ar e a th at i s  d e s i g n ate d  as  a h a z a r d o u s  (classifed)  l o c ati o n .

9 . 6  L i gh tn i n g P ro te c ti o n .    Wh e r e  r e q u i r e d  b y th e  au th o r i ty
h avi n g  j u r i s d i c ti o n ,  l i g h tn i n g p r o te c ti o n  s ys te m s  m e e ti n g th e
re q u i r e m e n ts  o f N F PA 7 8 0  s h a l l  b e  p r o vi d e d .

C h ap te r 1 0    M an age m e n t o f Fi re  H az ard s

1 0 . 1  S c o p e .    T h i s  c h a p te r  s h al l  a p p l y to  th e  m an a ge m e n t
m e th o d o l o g y u s e d  to  i d e n ti fy,  e val u a te ,  an d  c o n tr o l  th e  fre
an d  e x p l o s i o n  h az ar d s  i n vo l ve d  i n  m an u fa c tu r i n g o r ga n i c  c o a t‐
i n g s .

1 0 . 2  B as i c  Re q u i re m e n ts .    O r g an i c  c o ati n g s  m an u fa c tu r i n g
o p e r ati o n s  th a t i n vo l ve  th e  u s e  o f fammable  a n d  c o m b u s ti b l e

l i q u i d s  h an d l e d  a t te m p e r atu r e s  at o r  ab o ve  th e i r  fash  p o i n ts
s h a l l  b e  r e vi e we d  to  e n s u r e  th at fre  an d  e x p l o s i o n  h az ar d s

r e s u l ti n g  fr o m  l o s s  o f c o n tai n m e n t o f l i q u i d s  ar e  p r o vi d e d  wi th
c o r r e s p o n d i n g fre  p r e ve n ti o n  an d  e m e r g e n c y ac ti o n  p l a n s .

1 0 . 3  E val u ati o n  o f H az ard s .    T h e  e x te n t o f fre  p r e ve n ti o n
a n d  c o n tr o l  th a t i s  p r o vi d e d  s h al l  b e  d e te r m i n e d  b y m e an s  o f
a n  e n g i n e e r i n g  e val u a ti o n  o f th e  o p e r a ti o n  an d  ap p l i c ati o n  o f
fre  p r o te c ti o n  an d  p r o c e s s  e n gi n e e r i n g  p r i n c i p l e s .

1 0 . 3 . 1 *    T h e  h a z a r d  e va l u a ti o n  s h al l  i n c l u d e ,  b u t n o t b e  l i m i ‐
te d  to ,  th e  fo l l o wi n g :

( 1 ) An a l ys i s  o f th e  fre  an d  e x p l o s i o n  h az ar d s  o f th e  o p e r a‐
ti o n

( 2 ) An a l ys i s  o f h a z a r d o u s  m a te r i al s  an d  c h e m i c al s  an d
h a z a r d o u s  r e ac ti o n s  u s e d  i n  th e  o p e r a ti o n  an d  th e  s a fe ‐
g u a r d s  ta ke n  to  c o n tr o l  th e m

( 3 ) An a l ys i s  o f th e  ap p l i c ab l e  fa c i l i ty d e s i gn  r e q u i r e m e n ts  i n
th i s  s tan d a r d

( 4 ) An a l ys i s  o f th e  a p p l i c ab l e  o p e r a ti o n  an d  p r o te c ti o n
r e q u i r e m e n ts  i n  th i s  s ta n d a r d

( 5 ) An a l ys i s  o f l o c al  c o n d i ti o n s ,  s u c h  as  e x p o s u r e  to  a n d  fr o m
a d j ac e n t p r o p e r ti e s  an d  e x p o s u r e  to  foods,  e ar th q u ake s ,
a n d  wi n d s to r m s

( 6 ) An a l ys i s  o f th e  e m e r g e n c y r e s p o n s e  c ap ab i l i ti e s  o f th e
l o c al  e m e r g e n c y s e r vi c e s

1 0 . 4  E m e rge n c y Ac ti o n  P l an s .    A wr i tte n  e m e r g e n c y ac ti o n
p l a n  th a t i s  c o n s i s te n t wi th  avai l ab l e  r e s o u r c e s  a n d  p e r s o n n e l

s h a l l  b e  e s tab l i s h e d  to  r e s p o n d  to  fres  a n d  r e l ate d  e m e r ge n ‐
c i e s .

1 0 . 4 . 1    T h e  e m e r g e n c y a c ti o n  p l a n  s h al l  i n c l u d e ,  b u t n o t b e
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) P r o c e d u r e s  to  b e  fo l l o we d  i n  c as e  o f fre,  s u c h  as  s o u n d ‐
i n g th e  a l ar m ,  n o ti fyi n g th e  fre  d e p a r tm e n t,  e vac u a ti n g
p e r s o n n e l ,  a n d  c o n tr o l l i n g  an d  e x ti n gu i s h i n g  th e  fre.

( 2 ) P r o c e d u r e s  a n d  s c h e d u l e s  fo r  c o n d u c ti n g  d r i l l s  o f th e s e
p r o c e d u r e s .

( 3 ) Ap p o i n tm e n t an d  tr a i n i n g  o f p e r s o n n e l  to  c ar r y o u t
as s i g n e d  d u ti e s .  T h e s e  d u ti e s  s h al l  b e  r e vi e we d  at th e  ti m e
o f i n i ti a l  as s i g n m e n t,  as  r e s p o n s i b i l i ti e s  o r  r e s p o n s e

a c ti o n s  c h an g e ,  a n d  wh e n e ve r  an ti c i p ate d  d u ti e s  c h an g e .
( 4 ) M ai n te n a n c e  o f fre  p r o te c ti o n  e q u i p m e n t.
( 5 ) P r o c e d u r e s  fo r  s h u tti n g  d o wn  o r  i s o l ati n g  e q u i p m e n t to

r e d u c e  th e  r e l e as e  o f l i q u i d .  T h i s  s h a l l  i n c l u d e  a s s i gn i n g
p e r s o n n e l  r e s p o n s i b l e  fo r  m ai n ta i n i n g c r i ti c a l  p l an t fu n c ‐

ti o n s  o r  th e  s h u td o wn  o f p l an t p r o c e s s e s .

1 0 . 5  M an age m e n t o f C h an ge .    T h e  h az ar d  e va l u ati o n  c o n d u c ‐
te d  i n  ac c o r d a n c e  wi th  S e c ti o n  1 0 . 3  s h a l l  b e  r e p e a te d  wh e n e ve r
th e  fre  o r  e x p l o s i o n  h az ar d s  c h an g e  signifcantly.  C o n d i ti o n s

th at m i g h t r e q u i r e  r e p e ati n g  a r e vi e w i n c l u d e ,  b u t a r e  n o t l i m i ‐
te d  to ,  th e  fo l l o wi n g :

( 1 ) C h an g e s  i n  th e  m ate r i a l s  i n  p r o c e s s
( 2 ) C h an g e s  i n  p r o c e s s  e q u i p m e n t
( 3 ) C h an g e s  i n  p r o c e s s  c o n tr o l s
( 4 ) C h an g e s  i n  o p e r ati n g  p r o c e d u r e s  o r  as s i g n m e n ts

1 0 . 6 *  Fi re  I n ve s ti gati o n .    Al l  fres  s h al l  b e  i n ve s ti g ate d .
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C h ap te r 1 1    Fi re  P ro te c ti o n

1 1 . 1 *  S c o p e .    T h i s  c h ap te r  s h al l  a p p l y to  th e  c o m m o n l y r e c o g‐
n i z e d  m an a ge m e n t c o n tr o l  s ys te m s  an d  m e th o d s  u s e d  to
p r e ve n t o r  m i n i m i z e  th e  l o s s  fr o m  fre  o r  e x p l o s i o n  i n  o r g an i c

c o ati n g s  m a n u fac tu r i n g  fa c i l i ti e s .

1 1 . 2  Au to m ati c  S p ri n k l e r P ro te c ti o n .

1 1 . 2 . 1 *    I m p o r tan t m a n u fac tu r i n g  an d  s to r ag e  b u i l d i n g s  s h a l l
b e  p r o te c te d  b y s p r i n kl e r  s ys te m s  i n s ta l l e d  i n  ac c o r d a n c e  wi th

N F PA 1 3 .

Δ 1 1 . 2 . 2    An  au to m ati c  s p r i n kl e r  s ys te m  s h al l  b e  p e r m i tte d  to  b e
e q u i p p e d  wi th  frefghting  fo am  th at i s  c o m p ati b l e  wi th  th e
m a te r i al s  p r o te c te d .  S u c h  s ys te m s  s h al l  b e  d e s i gn e d  i n  a c c o r d ‐

a n c e  wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) N F PA 1 1
( 2 ) N F PA 1 3
( 3 ) N F PA 1 6

1 1 . 2 . 3 *    Wa te r  s u p p l i e s  fo r  fre  p r o te c ti o n  s ys te m s  s h a l l  b e
c a p ab l e  o f p r o vi d i n g th e  p r e s s u r e  a n d  c a p ac i ty n e e d e d  to  m e e t

th e  h i g h e s t fow d e m an d  i n  an y o n e  fre,  wi th  am p l e  r e s e r ve  fo r
n e c e s s ar y h o s e  d e m an d .

1 1 . 2 . 4    D r ai n ag e  fac i l i ti e s  s h al l  b e  p r o vi d e d  fo r  wate r  fr o m
s p r i n kl e r  s ys te m s .  (See Section 5. 2. )

1 1 . 3  Fi re  H yd ran ts .    Wh e r e  p u b l i c  h yd r an ts  an d  wate r  m ai n s
ar e  n o t a va i l ab l e  o r  a r e  i n a d e q u a te ,  p r i va te  h yd r an ts  an d  wate r
m a i n s  s h al l  b e  p r o vi d e d  i n  a c c o r d a n c e  wi th  N F PA 2 4 .

1 1 . 4 *  E m e rge n c y Notifcation.    An  ap p r o ve d  m e a n s  fo r
p r o m p t notifcation  o f fre  to  th o s e  wi th i n  th e  p l a n t a n d  to  th e

a va i l ab l e  p u b l i c  o r p r i vate  fre  d e p a r tm e n t s h a l l  b e  p r o vi d e d .

1 1 . 5  P o r tab l e  Fi re  E x ti n gu i s h e rs .    L i s te d  p o r tab l e  fre  e x ti n ‐
g u i s h e r s  s h al l  b e  p r o vi d e d  i n  ac c o r d an c e  wi th  N F PA 1 0 .

1 1 . 6  S tan d p i p e  an d  H o s e  S ys te m s .    Wh e r e  p r o vi d e d ,  s tan d ‐
p i p e  a n d  h o s e  s ys te m s  s h a l l  b e  i n s ta l l e d  i n  a c c o r d an c e  wi th

N F PA 1 4 .  O n l y c o m b i n a ti o n  n o z z l e s  o r  s p r ay n o z z l e s  s h a l l  b e
u s e d .

1 1 . 7  H o s e  C o n n e c ti o n s .    Wh e r e  p r o vi d e d ,  1 1 ∕2  i n .  h o s e  c o n n e c ‐
ti o n s  s h al l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th  N F PA 1 3 .  O n l y
c o m b i n ati o n  n o z z l e s  o r  s p r ay n o z z l e s  s h a l l  b e  u s e d .

1 1 . 8 *  Fi x e d  L o c al  Ap p l i c ati o n  E x ti n gu i s h i n g S ys te m s .    M a n u ‐
fac tu r i n g e q u i p m e n t an d  ta n ks  s h al l  b e  p e r m i tte d  to  b e  p r o te c ‐

te d  b y fo am ,  i n e r t ga s ,  o r  d r y c h e m i c al  e x ti n g u i s h i n g s ys te m s .

C h ap te r 1 2    Trai n i n g an d  E m e rge n c y P l an n i n g

1 2 . 1  B as i c  Trai n i n g Re q u i re m e n ts .

1 2 . 1 . 1    P e r s o n n e l  r e s p o n s i b l e  fo r  th e  u s e  a n d  o p e r ati o n  o f
p o r ta b l e  fre  c o n tr o l  e q u i p m e n t s h al l  b e  tr a i n e d  i n  th e  u s e  o f

th at e q u i p m e n t.  Re fr e s h e r  tr a i n i n g s h al l  b e  c o n d u c te d  a t l e as t
a n n u a l l y.

1 2 . 1 . 2    P e r s o n n e l  s h al l  b e  tr ai n e d  i n  th e  m e th o d s  o f m an u al l y
a c tu ati n g  fxed  e x ti n g u i s h i n g s ys te m s  a n d  o f n o ti fyi n g  p u b l i c  o r
p r i vate  fre  d e p a r tm e n ts  a n d  e m e r ge n c y o r g an i z a ti o n s .

1 2 . 1 . 3    Al l  p e r s o n n e l  s h al l  b e  m ad e  a war e  o f s p e c i a l  h az ar d s
a n d  s h al l  b e  i n s tr u c te d  a s  to  th e  i d e n ti ty an d  p o te n ti al  d an g e r s
o f h az ar d o u s  m ate r i a l s .

1 2 . 1 . 4    P e r s o n n e l  s h a l l  b e  tr a i n e d  i n  p r o p e r  p r o c e d u r e s  fo r
s a fe  o p e r a ti o n  o f p r o c e s s e s ,  as  we l l  as  e m e r g e n c y s h u td o wn

p r o c e d u r e s .

1 2 . 2  E m e rge n c y P l an n i n g.

1 2 . 2 . 1    P l a n n i n g  fo r  fre  c o n tr o l  m e as u r e s  s h al l  b e  c o o r d i n ate d
wi th  l o c al  e m e r g e n c y r e s p o n s e  a ge n c i e s .

1 2 . 2 . 2    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  to  p r o vi d e  fo r  s a fe  s h u t‐
d o wn  o f o p e r a ti o n s  u n d e r  e m e r g e n c y c o n d i ti o n s .

1 2 . 2 . 3    P r o vi s i o n s  s h al l  b e  m ad e  fo r  tr ai n i n g ,  i n s p e c ti o n ,  an d
te s ti n g  o f as s o c i ate d  al ar m s ,  i n te r l o c ks ,  a n d  c o n tr o l s .

1 2 . 2 . 3 . 1    Wh e r e  s h u td o wn  o f a n  o p e r ati o n  wo u l d  i n c r e as e  th e
h az ar d ,  o th e r  e m e r g e n c y p r o c e d u r e s  s h al l  b e  p e r m i tte d  to  b e

e s tab l i s h e d .

1 2 . 2 . 4    T h e  e m e r g e n c y p r o c e d u r e  s h al l  b e  ke p t r e ad i l y avai l a‐
b l e  a n d  u p  to  d a te .

C h ap te r 1 3    I n s p e c ti o n  an d  M ai n te n an c e

1 3 . 1  G e n e ral .

1 3 . 1 . 1    F i r e  p r o te c ti o n  e q u i p m e n t s h al l  b e  te s te d  an d  m ai n ‐
tai n e d  i n  a c c o r d a n c e  wi th  a p p l i c a b l e  N F PA s tan d a r d s .

1 3 . 1 . 2    I n s p e c ti o n  an d  te s ti n g  o f fre  p r o te c ti o n  e q u i p m e n t
s h a l l  b e  p e r fo r m e d  i n  a c c o r d a n c e  wi th  r e c o m m e n d ati o n s  o f
th e  e q u i p m e n t m an u fa c tu r e r.

1 3 . 1 . 3    Wate r- b a s e d  fre  p r o te c ti o n  s ys te m s  s h a l l  b e  i n s p e c te d ,
te s te d ,  a n d  m ai n ta i n e d  i n  a c c o r d an c e  wi th  N F PA 2 5 .

1 3 . 1 . 4    P r o c e d u r e s  s h a l l  b e  e s ta b l i s h e d  to  c o n tr o l  l e a ka ge  an d
p r e ve n t s p i l l a ge  o f l i q u i d s  d u r i n g m ai n te n a n c e  o p e r ati o n s .

1 3 . 1 . 5    C o m b u s ti b l e  wa s te  m a te r i al  an d  r e s i d u e s  i n  o p e r a ti n g
a r e as  s h al l  b e  ke p t to  a m i n i m u m ,  s to r e d  i n  c o ve r e d  m e tal

c o n tai n e r s ,  an d  d i s p o s e d  o f d ai l y.

1 3 . 1 . 6    O u ts i d e  s to r a ge  ar e a s  s h al l  b e  ke p t fr e e  o f we e d s ,  tr a s h ,
o r  o th e r  u n n e c e s s a r y c o m b u s ti b l e  m ate r i a l s .

1 3 . 1 . 7    Ai s l e s  e s tab l i s h e d  fo r  m o ve m e n t o f p e r s o n n e l  s h al l  b e
m a i n tai n e d  c l e a r  o f o b s tr u c ti o n s  to  p e r m i t o r d e r l y e vac u a ti o n

a n d  r e ad y a c c e s s  fo r  m an u a l  frefghting  a c ti vi ti e s .

1 3 . 2  Confned  S p ac e  E n tr y.    Wh e r e  i t i s  n e c e s s ar y fo r  a n
e m p l o ye e  to  e n te r  a  tan k,  a p i t,  a  m a n h o l e ,  o r  a n y o th e r
confned  s p a c e ,  s u c h  e n tr y s h a l l  b e  a u th o r i z e d  b y th e  i n d i vi d ‐

u al  i n  c h ar g e .  I f i t i s  a p e r m i t-r e q u i r e d  confned  s p ac e ,  a s
defned  i n  2 9  C F R 1 9 1 0 . 1 4 6 ,  “ P e r m i t- Re q u i r e d  Confned  S p a c e

E n tr y, ”  a l l  th e  r e q u i r e m e n ts  o f 2 9  C F R 1 9 1 0 . 1 4 6  s h a l l  b e  m e t.

1 3 . 3 *  C l e an i n g Tan k s  an d  Ve s s e l s .    C l e an i n g o f s to r ag e  tan ks
an d  p r o c e s s  ve s s e l s  s h al l  b e  d o n e  i n  a  m a n n e r  an d  wi th  c o n tr o l s
to  p r e ve n t fres.  I f p e r m i t- r e q u i r e d  confned  s p ac e  e n tr y i s

n e c e s s ar y a s  defned  i n  2 9  C F R 1 9 1 0 . 1 4 6 ,  “ P e r m i t- Re q u i r e d
Confned  S p ac e  E n tr y, ”  a l l  a p p l i c a b l e  r e q u i r e m e n ts  o f th e s e

r u l e s  a n d  o f 2 9  C F R 1 9 1 0 . 1 4 7 ,  “ T h e  C o n tr o l  o f H az ar d o u s
E n e r g y ( L o c ko u t/ Tag o u t) , ”  s h a l l  b e  m e t.

1 3 . 4 *  Fl o o r C l e an i n g.    F l o o r  c l e an i n g  s h al l  b e  d o n e  i n  a
m a n n e r  th at m i n i m i z e s  fre  h az ar d s .
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An n e x  A   E x p l an ato r y M ate ri al

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only.  This annex contains explan‐

atory material,  numbered to correspond with the applicable text para‐
graphs.

A. 1 . 1 . 2 ( 1 )    S e e  N F PA 3 3 ,  N F PA 3 4 ,  a n d  C h a p te r  1 8  o f N F PA 3 0
fo r  i n fo r m a ti o n  o n  th e  u s e  a n d  ap p l i c ati o n  o f th e s e  c o ati n g s .

A. 1 . 1 . 2 ( 2 )    S e e  C h ap te r s  9  th r o u g h  1 6  o f N F PA 3 0  fo r  i n fo r m a‐
ti o n  o n  s to r ag e  o f th e s e  c o ati n g s  a t o th e r  l o c a ti o n s .

A. 1 . 2    T h i s  s ta n d a r d  p r o vi d e s  a m e a n s  b y wh i c h  p l an t m an a ge ‐
m e n t an d  s u p e r vi s o r y p e r s o n n e l  c an  e val u ate  th e  h az ar d s  o f
o p e r ati o n s  u n d e r  th e i r  j u r i s d i c ti o n .  I t a l s o  p r o vi d e s  a  gu i d e  fo r

d e s i g n  e n g i n e e rs ,  ar c h i te c ts ,  an d  o th e r s  i n  p l a n n i n g  n e w i n s ta l ‐
l ati o n s .

A. 3 . 2 . 1  Ap p ro ve d .    T h e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i a ti o n
d o e s  n o t ap p r o ve ,  i n s p e c t,  o r  c e r ti fy an y i n s ta l l ati o n s ,  p r o c e ‐
d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ;  n o r  d o e s  i t ap p r o ve  o r  e va l u ate

te s ti n g l a b o r a to ri e s .  I n  d e te r m i n i n g th e  ac c e p tab i l i ty o f i n s tal l a‐
ti o n s ,  p r o c e d u re s ,  e q u i p m e n t,  o r  m ate r i a l s ,  th e  au th o r i ty
h avi n g  j u r i s d i c ti o n  m ay b a s e  ac c e p tan c e  o n  c o m p l i an c e  wi th

N F PA o r  o th e r  a p p r o p r i ate  s ta n d ar d s .  I n  th e  a b s e n c e  o f s u c h
s tan d ar d s ,  s ai d  au th o r i ty m a y r e q u i r e  e vi d e n c e  o f p r o p e r  i n s tal ‐
l ati o n ,  p r o c e d u re ,  o r  u s e .  T h e  a u th o r i ty h a vi n g j u r i s d i c ti o n

m a y al s o  r e fe r  to  th e  l i s ti n g s  o r  l ab e l i n g p r a c ti c e s  o f an  o r ga n i ‐
z a ti o n  th at i s  c o n c e r n e d  wi th  p r o d u c t e val u a ti o n s  an d  i s  th u s  i n
a p o s i ti o n  to  d e te r m i n e  c o m p l i an c e  wi th  a p p r o p r i a te  s ta n d ar d s

fo r  th e  c u r r e n t p r o d u c ti o n  o f l i s te d  i te m s .

A. 3 . 2 . 2  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    T h e  p h r a s e
“ a u th o r i ty h avi n g  j u r i s d i c ti o n , ”  o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n

N F PA d o c u m e n ts  i n  a  b r o ad  m a n n e r,  s i n c e  j u r i s d i c ti o n s  an d
ap p r o va l  a ge n c i e s  var y,  a s  d o  th e i r  r e s p o n s i b i l i ti e s .  Wh e r e

p u b l i c  s afe ty i s  p r i m ar 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  m a y
b e  a  fe d e r a l ,  s tate ,  l o c a l ,  o r  o th e r  r e g i o n a l  d e p ar tm e n t o r  i n d i ‐
vi d u a l  s u c h  as  a fre  c h i e f;  fre  m a r s h al ;  c h i e f o f a  fre  p r e ve n ‐

ti o n  b u r e au ,  l ab o r  d e p a r tm e n t,  o r  h e a l th  d e p a r tm e n t;  b u i l d i n g
offcial;  e l e c tr i c al  i n s p e c to r ;  o r  o th e r s  h avi n g  s tatu to r y a u th o r ‐
i ty.  F o r  i n s u r an c e  p u r p o s e s ,  a n  i n s u r a n c e  i n s p e c ti o n  d e p a r t‐

m e n t,  r ati n g  b u r e a u ,  o r  o th e r  i n s u r a n c e  c o m p a n y
r e p r e s e n ta ti ve  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .  I n
m a n y c i r c u m s ta n c e s ,  th e  p r o p e r ty o wn e r  o r  h i s  o r  h e r  d e s i g n a‐

te d  ag e n t a s s u m e s  th e  r o l e  o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n ;
at g o ve r n m e n t i n s tal l a ti o n s ,  th e  c o m m an d i n g  offcer  o r  d e p a r t‐
m e n tal  offcial  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

A. 3 . 2 . 3  L i s te d .    T h e  m e a n s  fo r  i d e n ti fyi n g l i s te d  e q u i p m e n t
m a y var y fo r  e ac h  o r ga n i z ati o n  c o n c e r n e d  wi th  p r o d u c t e val u a‐

ti o n ;  s o m e  o r g an i z ati o n s  d o  n o t r e c o g n i z e  e q u i p m e n t as  l i s te d
u n l e s s  i t i s  al s o  l a b e l e d .  T h e  au th o r i ty h a vi n g j u r i s d i c ti o n
s h o u l d  u ti l i z e  th e  s ys te m  e m p l o ye d  b y th e  l i s ti n g o r g an i z a ti o n

to  i d e n ti fy a  l i s te d  p r o d u c t.

A. 3 . 3 . 2  B o i l i n g P o i n t ( B P ) .    At th e  b o i l i n g p o i n t,  th e
s u r r o u n d i n g a tm o s p h e r i c  p r e s s u r e  c an  n o  l o n g e r  h o l d  th e

l i q u i d  i n  th e  l i q u i d  s tate  a n d  th e  l i q u i d  b o i l s .  A l o w b o i l i n g
p o i n t i s  i n d i c ati ve  o f a h i gh  va p o r  p r e s s u r e  an d  a h i g h  r ate  o f

e vap o r ati o n .  [ 3 0 : A. 4 . 3 ]

Δ A. 3 . 3 . 6  Fi re  P o i n t.    T h e  fre  p o i n t o f a  l i q u i d  i s  th e  te m p e r a‐
tu r e  a t wh i c h  i gn i ti o n  o f vap o r s  wi l l  r e s u l t i n  c o n ti n u e d  b u r n ‐

i n g .  As  th e  te r m  fash point s u gg e s ts ,  th e  vap o r s  g e n e r ate d  at
th a t te m p e r a tu re  wi l l  fash  b u t wi l l  n o t n e c e s s a r i l y c o n ti n u e  to

b u r n .  T h e  d i ffe r e n c e  b e twe e n  fash  p o i n t an d  fre  p o i n t h a s

s o m e  signifcance  wh e n  c o n d u c ti n g fash  p o i n t te s ts .  (See ASTM
D92,  Standard Test Method for Flash and Fire Points by Cleveland
Open Cup Tester,  and “Method of Testing for Sustained Combustibil‐

ity” in 49 CFR Part 1 73. ) H o we ve r,  a  c l o s e d - c u p  fash  p o i n t i s
u s e d  to  c l a s s i fy th e  l i q u i d  an d  c h a r ac te r i z e  i ts  h az ar d .

Δ A. 3 . 3 . 7  Fl am m ab l e  L i q u i d .    F o r  th e  p u r p o s e s  o f th i s  s tan d ar d ,
a m ate r i a l  wi th  a Re i d  vap o r  p r e s s u r e  g r e ate r  th a n  an  a b s o l u te
p r e s s u r e  o f 4 0  p s i  ( 2 7 6  kP a )  i s  c o n s i d e r e d  to  b e  a ga s  a n d  i s ,

th e r e fo r e ,  n o t wi th i n  th e  s c o p e  o f N F PA 3 5 .  (See NFPA 58. )

Δ A. 3 . 3 . 8  Fl as h  P o i n t ( FP ) .    F l a s h  p o i n t i s  a  d i r e c t m e a s u r e  o f a
l i q u i d ' s  ab i l i ty to  e m i t fammable  vap o r s .  T h e  l o we r  th e  fash

p o i n t,  th e  gr e a te r  th e  r i s k o f fre.  F l as h  p o i n t i s  d e te r m i n e d
u s i n g  o n e  o f s e ve r a l  d i ffe r e n t te s t p r o c e d u r e s  an d  ap p ar a tu s

th at ar e  specifed  i n  3 . 4 . 4

A l i q u i d  th at h a s  a fash  p o i n t at o r  b e l o w am b i e n t te m p e r a‐
tu r e  i s  e as y to  i g n i te  an d  wi l l  b u r n  q u i c kl y.  O n  i g n i ti o n ,  th e
s p r e ad  o f fame  o ve r  th e  s u r fac e  o f s u c h  a l i q u i d  wi l l  b e  r ap i d ,

b e c au s e  i t i s  n o t n e c e s s a r y fo r  th e  fre  to  e x p e n d  e n e r g y h e a t‐
i n g  th e  l i q u i d  to  ge n e r a te  m o r e  vap o r.  Gas o l i n e  i s  a  fam i l i a r
e x a m p l e .  A l i q u i d  wi th  a  fash  p o i n t ab o ve  a m b i e n t te m p e r a‐

tu r e  p r e s e n ts  l e s s  r i s k b e c au s e  i t m u s t b e  h e ate d  to  ge n e r a te
e n o u gh  va p o r  to  b e c o m e  i gn i ti b l e ;  i t i s  m o r e  diffcult to  i g n i te
an d  p r e s e n ts  l e s s  p o te n ti al  fo r  th e  ge n e r a ti o n  an d  s p r e ad  o f

vap o r.  A c o m m o n  e x am p l e  i s  h o m e  h e ati n g  o i l  ( F u e l  O i l
N o .  2 ) .  H o m e  h e a ti n g o i l  m u s t b e  a to m i z e d  to  a fne  m i s t i n
o r d e r  fo r  i t to  b e  e a s i l y i g n i te d .

C e r ta i n  s o l u ti o n s  o f l i q u i d s  i n  wa te r  e x h i b i t a fash  p o i n t
u s i n g  th e  s tan d a r d  c l o s e d -c u p  te s t p r o c e d u r e s  b u t wi l l  n o t b u r n

an d  c o u l d  e ve n  e x ti n g u i s h  a  fre.  To  a s s i s t i d e n ti fyi n g s u c h  s o l u ‐
ti o n s ,  AS T M  D 4 2 0 6 ,  Standard Test Method for Sustained Burning of
Liquid Mixtures Using the Small Scale Open-Cup Apparatus,  i s  h e l p ‐

fu l .

L i q u i d  m i x tu r e s  th at d o  n o t s u s ta i n  c o m b u s ti o n  fo r  a s p e c i ‐
fed  ti m e  at a specifed  te m p e r a tu r e  ar e  c o n s i d e r e d  to  b e

n o n c o m b u s ti b l e .  T h e s e  te s ts  p r o vi d e  a d d i ti o n al  d ata fo r  d e te r ‐
m i n i n g  p r o p e r  s to r a ge  an d  h an d l i n g  o f s u c h  m i x tu r e s .  I n  a
confned  s p ac e ,  s u c h  m i x tu r e s  c o u l d  s ti l l  c r e ate  a n  i g n i ti b l e

va p o r –ai r  m i x tu r e ,  d e p e n d i n g  o n  th e  a m o u n t o f C l a s s  I  l i q u i d
[ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  i n  th e  m i x tu r e  an d  th e  q u an ti ty o f th e

s p i l l .

Re l ate d  to  th e  fash  p o i n t i s  th e  fre  p o i n t.  T h e  fre  p o i n t o f a
l i q u i d  i s  th e  te m p e r atu r e  at wh i c h  i g n i ti o n  o f vap o r s  wi l l  r e s u l t

i n  c o n ti n u e d  b u r n i n g .  As  th e  te r m  fash  p o i n t s u g ge s ts ,  th e
va p o r s  g e n e r ate d  a t th at te m p e r atu r e  wi l l  fash  b u t wi l l  n o t

n e c e s s ar i l y c o n ti n u e  to  b u r n .  T h e  d i ffe r e n c e  b e twe e n  fash
p o i n t a n d  fre  p o i n t h as  s o m e  signifcance  wh e n  c o n d u c ti n g
fash  p o i n t te s ts .  H o we ve r,  a c l o s e d -c u p  fash  p o i n t i s  u s e d  to

c l as s i fy th e  l i q u i d  an d  c h a r ac te r i z e  i ts  h az ar d .

F o r  m o r e  i n fo r m ati o n ,  s e e  AS T M  E 5 0 2 ,  Standard Test Method
for Selection and Use of ASTM Standards for the Determination of
Flash Point of Chemicals by Closed Cup Methods,  a n d  th e  AS T M

Manual on Flash Point Standards and Their Use: Methods and Regu‐
lations.

A. 3 . 3 . 1 0  I m p o r tan t B u i l d i n g.    E x am p l e s  o f i m p o r tan t b u i l d ‐
i n g s  i n c l u d e  o c c u p i e d  b u i l d i n gs  wh e r e  e g r e s s  wi th i n  2  m i n u te s
c a n n o t b e  r e as o n ab l y e x p e c te d  a n d  c o n tr o l  b u i l d i n gs  th at

r e q u i r e  p r e s e n c e  o f p e r s o n n e l  fo r  o r d e r l y s h u td o wn  o f i m p o r ‐
ta n t o r  h az ar d o u s  p r o c e s s e s .  I m p o r tan t b u i l d i n gs  c a n  a l s o
i n c l u d e  u n p r o te c te d  s to r a ge  wh e r e  p r o d u c ts  fr o m  fre  c a n

h a r m  th e  c o m m u n i ty o r  th e  e n vi r o n m e n t o r  b u i l d i n g s  th a t
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c o n tai n  h i gh -val u e  c o n te n ts  o r  c r i ti c a l  e q u i p m e n t o r  s u p p l i e s .
[ 3 0 ,  2 0 2 1 ]

A. 3 . 3 . 1 2  I n e r ti n g.    S e e  N F PA 6 9  fo r  a d d i ti o n al  i n fo r m ati o n  o n
th i s  s u b j e c t.

A. 3 . 3 . 1 6  M o n o m e r.    M o n o m e r s  c an  b e  l i q u i d s  ( s tyr e n e ,  e th yl
ac r yl a te ) ,  ga s e s  ( b u tad i e n e ,  vi n yl  c h l o r i d e ) ,  o r  s o l i d s  ( a c r yl a‐
m i d e )  a n d  e x h i b i t th e  s a m e  fammability c h ar a c te r i s ti c s  th a t
wo u l d  b e  e x p e c te d  o f an y o r g an i c  c o m p o u n d  wi th  th e i r  p h ys i ‐
c a l  c o n s ta n ts .  M o n o m e r s  r e p r e s e n t a n  ad d i ti o n al  h az ar d
b e c au s e  o f th e  e x o th e r m i c  h e at th at i s  e vo l ve d  wh e n  u n c o n tr o l ‐
l e d  p o l ym e r i z a ti o n  o c c u r s .

A. 3 . 3 . 2 0  O rgan i c  P e ro x i d e .    S o m e  o r g an i c  p e r o x i d e s  ar e  h e a t
an d  s h o c k s e n s i ti ve  an d  ar e  p o te n ti al l y e x p l o s i ve .  E x a m p l e s  o f
s u c h  p e r o x i d e s  a r e  d r y b e n z o yl  p e r o x i d e  a n d  m e th yl  e th yl
ke to n e  p e r o x i d e .

A. 3 . 3 . 2 8  U n s tab l e  L i q ui d .    T h i s  te r m  d o e s  n o t i n c l u d e  l i q u i d s
wh o s e  o n l y h az ar d  i s  c o m b u s ti b i l i ty.

Δ A. 3 . 3 . 2 9  Vap o r P re s s u re .    Vap o r  p r e s s u r e  i s  a m e as u r e  o f th e
p r e s s u r e  th a t th e  l i q u i d  e x e r ts  ag ai n s t th e  atm o s p h e r e  a b o ve  i t.
J u s t as  th e  atm o s p h e r e  e x e r ts  p r e s s u r e  o n  th e  s u r fac e  o f th e
l i q u i d ,  th e  l i q u i d  p u s h e s  b ac k.  Vap o r  p r e s s u r e  i s  n o r m al l y l e s s
th an  a tm o s p h e r i c  p r e s s u r e  an d  i s  a m e a s u r e  o f th e  l i q u i d ' s
te n d e n c y to  e va p o r ate  ( i . e . ,  to  m o ve  fr o m  th e  l i q u i d  to  th e
ga s e o u s  s ta te ) .  T h i s  te n d e n c y i s  a l s o  r e fe r r e d  to  as  vo l ati l i ty,
th u s  th e  u s e  o f th e  te r m  volatile to  d e s c r i b e  l i q u i d s  th at e vap o ‐
r ate  ve r y e a s i l y.  T h e  h i g h e r  th e  va p o r  p r e s s u r e ,  th e  g r e ate r  th e
r ate  o f e vap o r a ti o n  a n d  th e  l o we r  th e  b o i l i n g p o i n t.  S i m p l y p u t,
th i s  m e an s  m o r e  vap o r s  an d  i n c r e as e d  fre  r i s k.

A. 3 . 3 . 3 1  Ve n ti l ati o n .    Ve n ti l ati o n  c an  b e  a c h i e ve d  b y i n tr o d u c ‐
ti o n  o f fr e s h  ai r  to  d i l u te  c o n tam i n a te d  a i r  o r  b y l o c a l  e x h a u s t
o f c o n ta m i n ate d  ai r.  Ve n ti l a ti o n  i s  c o n s i d e r e d  ad e q u ate  i f i t i s
suffcient to  p r e ve n t ac c u m u l ati o n  o f signifcant q u an ti ti e s  o f
vap o r –ai r  m i x tu r e s  i n  c o n c e n tr ati o n s  o ve r  o n e -fo u r th  o f th e
l o we r  fammable  l i m i t ( L F L ) .  [ 3 0 ,  2 0 2 1 ]

Δ A. 3 . 4    S e c ti o n  3 . 4 ,  a s  we l l  a s  i ts  e x p l a n ato r y te x t i n  An n e x  A,
i n c l u d e s  e x tr ac te d  m ate r i al  fr o m  C h ap te r s  1  a n d   4  o f N F PA 3 0 .

A. 3 . 4 . 1  S c o p e .    C e r ta i n  m i x tu r e s  o f fammable  o r  c o m b u s ti b l e
l i q u i d s  an d  h al o g e n ate d  h yd r o c ar b o n s  e i th e r  d o  n o t e x h i b i t a
F P  u s i n g th e  s tan d ar d  c l o s e d -c u p  te s t m e th o d s  o r  wi l l  e x h i b i t
e l e va te d  F P .  H o we ve r,  i f th e  h a l o g e n ate d  h yd r o c ar b o n  i s  th e
m o r e  vo l a ti l e  c o m p o n e n t,  p r e fe r e n ti al  e vap o r a ti o n  o f th i s
c o m p o n e n t c a n  r e s u l t i n  a  l i q u i d  th a t d o e s  h ave  a  F P  o r  h a s  a
F P  th at i s  l o we r  th a n  th e  o r i g i n a l  m i x tu r e .  I n  o r d e r  to  e va l u a te
th e  fre  h az ar d  o f s u c h  m i x tu r e s ,  F P  te s ts  s h o u l d  b e  c o n d u c te d
afte r  fr a c ti o n a l  e va p o r ati o n  o f 1 0 ,  2 0 ,  4 0 ,  6 0 ,  o r  e ve n
9 0  p e r c e n t o f th e  o r i g i n a l  s am p l e  o r  o th e r  fr a c ti o n s  r e p r e s e n ta‐
ti ve  o f th e  c o n d i ti o n s  o f u s e .  F o r  s ys te m s  s u c h  as  o p e n  p r o c e s s
ta n ks  o r  s p i l l s  i n  o p e n  a i r,  an  o p e n -c u p  te s t m e th o d  m i gh t b e
m o r e  a p p r o p r i a te  fo r  e s ti m ati n g  th e  fre  h az ar d .
[ 3 0 : A. 1 . 1 . 2 ( 4 ) ]

A. 4 . 2 . 3 . 3 ( 2 )    S e e  Tab l e  A. 4 . 2 . 3 . 3 ( 2 ) .

N A. 5 . 1 . 1 . 1    U L  2 6 3 ,  Fire Tests of Building Construction and Materi‐
als,  an d  AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Build‐
ing Construction and Materials,  ar e  c o n s i d e r e d  n ati o n al l y
re c o g n i z e d  m e th o d s  o f d e te r m i n i n g  fre  r e s i s tan c e  r ati n g s  an d
h ave  b e e n  fo u n d  to  yi e l d  e q u i va l e n t te s t r e s u l ts .
[ 5 0 0 0 : A. 8 . 2 . 1 . 1 ]

M ate r i a l s  u s e d  to  c o n s tr u c t fre-resistance-rated  e l e m e n ts
a n d  as s e m b l i e s ,  s u c h  a s  c o l u m n s ,  b e am s ,  r o o fs ,  a n d  foors,

m i gh t i n c l u d e  s p r ay fre-resistive  m a te r i al s  ( S F RM ) ,  i n tu m e s ‐
c e n t fre-resistive  m ate r i a l s  ( I F RM ) ,  a n d  o th e r  m ate r i al s  o r

s ys te m s  c an  b e  te s te d  i n  a c c o r d an c e  wi th  AS T M  E 1 1 9  o r
U L  2 6 3 .  T h e  m a te r i al s  o r  s ys te m s  ar e  i n s tal l e d  an d  i n s p e c te d  i n
ac c o r d an c e  wi th  a  l i s te d  d e s i g n ,  c o n s tr u c ti o n  d o c u m e n ts ,  an d

th e  m an u fa c tu r e r ’ s  i n s ta l l a ti o n  i n s tr u c ti o n s  th a t d e s c r i b e  th e
th i c kn e s s ,  typ e ,  o r  o th e r  c h a r ac te r i s ti c s  o f m a te r i al s  r e q u i r e d  to
m e e t th e  r e q u i r e d  fre  r e s i s ta n c e  r a ti n g.  [ 5 0 0 0 : A. 8 . 2 . 1 . 1 ]

N A. 5 . 1 . 1 . 2    S o m e  d o o r s  an d  g l a z i n g as s e m b l i e s  h a ve  b e e n  te s te d
to  m e e t th e  c o n d i ti o n s  o f ac c e p tan c e  o f AS T M  E 1 1 9 ,  Standard

Test Methods for Fire Tests of Building Construction and Materials,  o r
U L  2 6 3 ,  Fire Tests of Building Construction and Materials.  Wh e r e
s u c h  as s e m b l i e s  a r e  u s e d ,  th e  p r o vi s i o n s  o f S e c ti o n  8 . 3  o r

S e c ti o n  8 . 4  o f NFPA 5000 s h o u l d  b e  ap p l i e d  i n s te ad  o f th o s e  o f
5 . 1 . 1 . 2 .  [ 5 0 0 0 : A. 8 . 7 . 2 . 1 ]

N F PA 2 5 2  a n d  U L  1 0 C ,  Positive Pressure Fire Tests of Door Assem‐
blies,  ar e  c o n s i d e r e d  n ati o n a l l y r e c o g n i z e d  m e th o d s  o f d e te r ‐
m i n i n g  fre  p r o te c ti o n  r a ti n gs  an d  h a ve  b e e n  fo u n d  to  yi e l d

e q u i val e n t te s t r e s u l ts  fo r  s i d e -h i n g e d  o r  p i vo te d - s wi n g i n g
d o o r s .  N F PA 2 5 2  a n d  U L  1 0 B ,  Fire Tests of Door Assemblies,  ar e
c o n s i d e r e d  n ati o n al l y r e c o g n i z e d  m e th o d s  o f d e te r m i n i n g  fre

p r o te c ti o n  r ati n g s  an d  h ave  b e e n  fo u n d  to  yi e l d  e q u i val e n t te s t
r e s u l ts  fo r  o th e r  typ e s  o f d o o r s . [ 5 0 0 0 : A. 8 . 7 . 2 . 1 ]

A. 5 . 4 . 2    F o r  s m al l e r  o p e r a ti o n s ,  i t m i gh t b e  p r ac ti c al  to  i n te r ‐
l o c k th e  ve n ti l a ti o n  s ys te m  wi th  th e  p r o c e s s  e q u i p m e n t.

A. 5 . 4 . 6    T h i s  r e q u i r e m e n t d o e s  n o t p r o h i b i t r o u ti n g  o f th e
e x h au s t ai r  s tr e am  th r o u gh  p o l l u ti o n  a b a te m e n t s ys te m s .

A. 5 . 4 . 8    S e e  N F PA 9 1  fo r  i n fo r m ati o n  o n  th i s  s u b j e c t.

A. 5 . 5    A defagration  h az ar d  c an  e x i s t wh e r e  o n e  o r  m o r e  o f
th e  fo l l o wi n g  c o n d i ti o n s  e x i s t:

( 1 ) F l am m ab l e  g as e s  ar e  p r e s e n t i n  th e  o p e r a ti o n .
( 2 ) C l a s s  I A l i q u i d s  ar e  p r o c e s s e d  i n  o p e n  e q u i p m e n t.
( 3 ) C l a s s  I  l i q u i d s  ar e  p r o c e s s e d  i n  c l o s e d  e q u i p m e n t a t

te m p e r a tu r e s  th a t e x c e e d  th e  b o i l i n g  p o i n ts  o f th e
l i q u i d s .

( 4 ) C l a s s  I ,  C l as s  I I ,  o r  C l as s  I I I  l i q u i d s  c an  b e  l i b e r ate d  as  a
m i s t a s  a  r e s u l t o f a l e ak fr o m  e q u i p m e n t o p e r ati n g  at a
p r e s s u r e  ab o ve  atm o s p h e r i c .

( 5 ) C o m b u s ti b l e  d u s ts  c an  c r e ate  a d u s t e x p l o s i o n  p o te n ti al
as  a  r e s u l t o f o p e r ati o n s  o r  m al fu n c ti o n  o f e q u i p m e n t.
S e e  N F PA 6 8  fo r  i n fo r m a ti o n  o n  th e  d e s i g n  a n d  i n s tal l a‐

ti o n  o f defagration  ve n ts .  S e e  N F PA 6 5 4  i f a p p l i c ab l e .

Tab l e  A. 4 . 2 . 3 . 3 ( 2 )  P ro te c ti o n  Rati n gs  fo r O p e n i n g P ro te c ti ve s

Fi re  Re s i s tan c e  Rati n g o f Wal l
( h r)

Fi re  P ro te c ti o n  Rati n g o f
O p e n i n g P ro te c ti ve s

( h r)

1 3 ∕4

2 1 1 ∕2

4 3
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2 0 2 1  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 .

Defagration  ve n ti n g  c a n  b e  p r o vi d e d  b y o n e  o r  a c o m b i n a‐
ti o n  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) O p e n - ai r  c o n s tr u c ti o n
( 2 ) L i g h twe i g h t wa l l  a n d  r o o f c o n s tr u c ti o n
( 3 ) L i g h twe i g h t wal l  an d  r o o f p an e l s ,  h e l d  i n  p l ac e  b y l o w-

p r e s s u r e -r e l i e vi n g  fas te n e r s
( 4 ) Wi n d o ws  c ap ab l e  o f r e l i e vi n g  th e  defagration

A.5.6.3    E x am p l e s  o f s u c h  e q u i p m e n t ar e  d i s p e n s i n g  s tati o n s ,
s a n d  m i l l s ,  o p e n  c e n tr i fu g e s ,  p l ate -an d -fr a m e  flter  p r e s s e s ,

o p e n  vac u u m  flters,  a n d  th e  s u r fac e s  o f o p e n  e q u i p m e n t.  T h e
classifcations  l i s te d  i n  C h a p te r  7  o f N F PA 3 0  a r e  b a s e d  o n  th e

p r e m i s e  th a t th e  i n s ta l l ati o n  m e e ts  al l  ap p l i c a b l e  r e q u i r e m e n ts
o f N F PA 3 0  a n d  NFPA 70.  I f th i s  i s  n o t th e  c a s 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  h a s  th e  au th o r i ty to  d e te r m i n e  th e  e x te n t o f

h az ar d o u s  (classifed)  l o c a ti o n s .

F o r  a d d i ti o n al  i n fo r m ati o n ,  s e e  N F PA 4 9 7 .

Ta b l e  A. 5 . 6 . 3  p r e s e n ts  g u i d an c e  fo r  c l a s s i fyi n g  ar e a s  ar o u n d
e q u i p m e n t a n d  p r o c e s s e s  specifc  to  th e  m a n u fac tu r e  o f

o r gan i c  c o ati n g s .

A.6.1 .1    To  th e  e x te n t p r ac ti c ab l e ,  p r o c e s s e s  i n vo l vi n g th e  u s e
o f fammable  an d  c o m b u s ti b l e  l i q u i d s  s h o u l d  b e  c ar r i e d  o u t i n
c l o s e d  s ys te m s  o f e q u i p m e n t,  c o n ta i n e r s ,  a n d  p i p i n g.

A.6.1 .1 .2    T h e  s wi tc h e s  c an  d e ac ti vate  p u m p s ,  c l o s e  val ve s ,  o r
i n i ti a te  o th e r  e m e r ge n c y ac ti o n s  to  p r e ve n t ad d i ti o n a l  fu e l

fr o m  b e i n g ad d e d  to  th e  fre.

A.6.3.1 .3(1)    S e e  N F PA 8 6  fo r  a d d i ti o n al  i n fo r m ati o n .

A.6.3.1 .4    Vi o l e n t fo am i n g  i n  a r e a c to r  o r  th i n -d o wn  ta n k c a n
b e  c au s e d  b y r a p i d  b o i l i n g,  o u tga s s i n g,  o r  c h e m i c al  r e a c ti o n

wh e n  r e l ati ve l y c o l d  l i q u i d  o r  s o l i d  i n g r e d i e n ts  ar e  ad d e d  to  th e
h o t c o n te n ts  o f th e  r e a c to r  o r  tan k.  T h i s  i s  p a r ti c u l a r l y h az ar d ‐

o u s  wh e n  th e  i n gr e d i e n ts  a r e  ad d e d  th r o u gh  an  o p e n  m an wa y
o r  h atc h  b e c au s e  th e  c o n te n ts  c a n  b e  e j e c te d  fr o m  th e  ve s s e l
d i re c tl y at th e  o p e r a to r,  r e s u l ti n g  i n  a s e ve r e  p e r s o n n e l  h az ar d

a n d  a p o te n ti a l  fre  h az ar d .  T h i s  s i tu ati o n  c a n  b e  p r e ve n te d  o r
m i n i m i z e d  b y ad d i n g  i n g r e d i e n ts  th r o u g h  a  c l o s e d  d e vi c e ,  s u c h
as  a  s c r e w fe e d e r  o r  a  r o tar y va l ve ,  wi th  th e  o p e r ato r  a way fr o m

th e  ar e a  i m m e d i a te l y i n  fr o n t o f th e  ve s s e l .

A.6.6.4.1    T h e  te m p e r atu r e  c o n tr o l  s ys te m  s h o u l d  b e  d e s i gn e d
s o  th a t fai l u r e  o f th e  c o n tr o l  s ys te m  o r  a  c o m p o n e n t th e r e o f

wi l l  n o t c au s e  a h az ar d o u s  c o n d i ti o n .  T h e  p r o c e s s  h az ar d  an al y‐
s i s  m i g h t i n d i c a te  th e  n e e d  fo r  th e  o p e r ati o n  to  b e  c o n d u c te d

i n  a c l o s e d  ta n k p r o vi d e d  wi th  a ve n t to  a  s a fe  l o c a ti o n .

A.7.2.4(1)    S e e  S e c ti o n  9 . 1 3  o f N F PA 3 0 .

A.7.6.1    S e e  NFPA 70 fo r  ad d i ti o n a l  i n fo r m a ti o n  o n  th e  i n te r ‐
p r e ta ti o n  o f th e  e l e c tr i c a l  classifcations  r e fe r r e d  to  h e r e i n  an d

N F PA 5 0 5  fo r  an  e x p l a n ati o n  o f th e  d e s i g n ati o n s  o f i n d u s tr i al
tr u c ks .

A.7.6.3    S u b s e c ti o n  4 . 2 . 3 . 2  o f N F PA 5 0 5  s tate s  “ I n  l o c ati o n s
u s e d  fo r  th e  s to r ag e  o f l i q u i d s  i n  s e al e d  c o n tai n e r s  o r  liquefed

o r  c o m p r e s s e d  fammable  g as e s  i n  c o n ta i n e r s ,  ap p r o ve d  p o we r-
o p e r ate d  i n d u s tr i al  tr u c ks  d e s i gn a te d  a s  Typ e s  C N S ,  D S ,  E S ,
GS ,  L P S ,  GS / C N S ,  a n d  G S / L P S  s h a l l  b e  u s e d  wh e r e  ap p r o ve d

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 . ”  C o m p ar e d  to  th e  ab o ve
typ e s ,  i n d u s tr i al  tr u c ks  th at ar e  d e s i gn a te d  Typ e s  D Y an d  E E
h ave  signifcantly l e s s  p o te n ti al  fo r  i g n i ti n g  fammable  va p o r s

( s u c h  as  m i g h t r e s u l t fr o m  a s p i l l  o f C l a s s  I  l i q u i d )  an d  s h o u l d
b e  u s e d  i n  i n s i d e  l i q u i d  s to r a ge  a r e as  wh e r e  c o n d i ti o n s  war r an t.

A.8.1    N i tr o c e l l u l o s e  i s  a  fammable  m a te r i al  wh o s e  b u r n i n g
r ate  va r i e s  d e p e n d i n g o n  i ts  we tti n g  a ge n t an d  i ts  d e g r e e  o f
d r yn e s s .

S o l ve n t-we t n i tr o c e l l u l o s e  i s  n i tr o c e l l u l o s e  th at i s  we t wi th  a
fammable  l i q u i d  s u c h  as  al c o h o l .  I ts  h a z a r d  a n d  r ate  o f b u r n ‐

i n g  a r e  th e  s am e  as  th a t o f th e  we tti n g ag e n t a l o n e .

Wate r- we t n i tr o c e l l u l o s e  i s  n i tr o c e l l u l o s e  th at i s  we t wi th
wate r.  I t i s  diffcult to  i gn i te  an d ,  o n c e  i gn i te d ,  i s  s l o we r  b u r n ‐
i n g th an  s o l ve n t-we t n i tr o c e l l u l o s e .

P l a s ti c i z e d  n i tr o c e l l u l o s e  i s  n i tr o c e l l u l o s e  th at i s  c o m p o u n ‐
d e d  wi th  a p l as ti c i z e r.  I t b u r n s  ve r y i n te n s e l y an d  i s  a m o r e  s e r i ‐

o u s  fre  h az ar d  th a n  s o l ve n t we t n i tr o c e l l u l o s e .

D r y n i tr o c e l l u l o s e  b u r n s  r ap i d l y an d  wi th  i n te n s e  h e at.  I t i s
to  b e  a vo i d e d  i n  a l l  o p e r ati o n s .

Wh e n  n i tr o c e l l u l o s e  o f an y typ e  b u r n s ,  to x i c  g as e s  s u c h  a s
o x i d e s  o f n i tr o g e n  a n d  c a r b o n  m o n o x i d e  ar e  p r o d u c e d .
P e r s o n n e l  m u s t a vo i d  e x p o s u r e  to  th e s e  g as e s .  I n c i p i e n t

r e s p o n d e r s  an d  frefghters  s h o u l d  avo i d  b r e a th i n g th e  p r o d ‐
u c ts  o f c o m b u s ti o n  gi ve n  o ff b y b u r n i n g n i tr o c e l l u l o s e .
Re s p o n d e r s  s h o u l d  p o s i ti o n  th e m s e l ve s  i n  s u c h  a  way as  to

m i n i m i z e  e x p o s u r e  to  th e s e  p r o d u c ts  o f c o m b u s ti o n  o r  s h o u l d
we ar  s e l f- c o n tai n e d  b r e a th i n g ap p ar a tu s  i f th e i r  d u ti e s  r e q u i r e
th at th e y e n te r  a n  a tm o s p h e r e  o f b u r n i n g n i tr o c e l l u l o s e .

Wate r  i s  th e  m o s t e ffe c ti ve  fre  e x ti n gu i s h i n g  m e d i u m  fo r
n i tr o c e l l u l o s e  an d  s h o u l d  b e  u s e d  i n  l ar g e  q u a n ti ti e s .  E x p o s u r e

o f c o n tai n e r s  o f n i tr o c e l l u l o s e  to  a fre  o r  h i g h  h e at c au s e s
va p o r i z ati o n  o f th e  we tti n g  m e d i u m ,  r e s u l ti n g  i n  a n  i n c r e a s e  i n
p r e s s u r e  th a t c au s e s  r e l e as e  o f th e  l i d  o f th e  c o n tai n e r.

A.8.1 .1 .1    D r ag g i n g  o r  p u s h i n g  a c o n tai n e r  o f n i tr o c e l l u l o s e
ac r o s s  a h a r d  s u r fac e ,  s u c h  as  p a ve m e n t o r  s te e l  d e c ki n g ,  c a n

g e n e r ate  e n o u g h  fr i c ti o n al  h e at to  i g n i te  th e  n i tr o c e l l u l o s e .
D r u m s  c an ,  h o we ve r,  b e  r o l l e d  o n  th e i r  l o we r  c h i m e  i n  a n
u p r i gh t p o s i ti o n .

A.8.1 .1 .2(2)    N o n -s p a r ki n g d e vi c e s  a r e  n o t r e q u i r e d  wh e n
h an d l i n g  c l o s e d  c o n tai n e r s  o f n i tr o c e l l u l o s e .

A.8.1 .2.1(3)    Al th o u g h  th e  s p r i n kl e r  s ys te m  c a n  b e  e i th e r  a  we t-
p i p e ,  p r e a c ti o n ,  o r  d e l u g e  s ys te m ,  d e l u g e  s ys te m s  ar e  p r e fe r ‐

r e d .

A.8.1 .2.8    An y n i tr o c e l l u l o s e  s to r e d  fo r  m o r e  th a n  2  ye a r s
s h o u l d  b e  te s te d  fo r  th e  p r o p e r  am o u n t o f we tti n g ag e n t b e fo r e
u s e .  T h e  m an u fac tu r e r  s h o u l d  b e  c o n ta c te d  fo r  g u i d a n c e  fo r

p r o p e r  p r o c e d u r e s  fo r  h a n d l i n g  i n a d e q u a te l y we tte d  o r  d e g r a‐
d e d  m ate r i a l .

A.8.1 .2.9    O ve rh e a ti n g o f c o n ta i n e r s  o f n i tr o c e l l u l o s e ,  e i th e r
b y d i r e c t c o n ta c t wi th  a h o t s u r fac e  o r  b y s to r a ge  i n  an  o ve rh e a‐

te d  e n vi r o n m e n t,  c an  l e a d  to  p r e s s u r e  b u i l d u p  i n  th e  c o n tai n e r
an d  r e l e as e  o f th e  l i d .

A.8.1 .3.3    I f th e  n i tr o c e l l u l o s e  i s  c o n tai n e d  i n s i d e  a  p l as ti c  b a g
wi th i n  th e  d r u m ,  th e  p l a s ti c  b a g s h o u l d  b e  c l o s e d  b e fo r e  s e c u r ‐
i n g  th e  l i d  o n  th e  m e ta l  o r  fber  d r u m .
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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  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 ate r i a l . 2 0 2 1  E d i t i o n

Tab l e  A. 5 . 6 . 3  E l e c tri c al  Are a Classifcation  Specifc  to  O rgan i c  C o ati n gs  M an u fac tu re

 NEC C l as s  I  

L o c ati o n D i vi s i o n Z o n e E x te n t o f Classifed  Are a

I n d o o r  o p e n  h e a d  m i l l s  i n s ta l l e d  i n  ar e a s  
p r o vi d e d  wi th  ve n ti l a ti o n  i n  ac c o r d an c e  wi th  
S e c ti o n  5 . 4  wh e r e  fammable  vap o r –ai r  
m i x tu r e s  c an  e x i s t u n d e r  n o r m a l  o p e r a ti o n

1 0 T h e  e n ti r e  ar e a  a s s o c i a te d  wi th  s u c h  e q u i p m e n t 
wh e r e  fammable  ga s e s  o r  va p o r s  a r e  p r e s e n t 
c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s ;  al s o ,  
s p ac e  u p  to  3  ft ab o ve  foor  o r  g r ad e  l e ve l  wi th i n  
5  ft to  2 5  ft h o r i z o n ta l l y fr o m  an y e d g e  o f s u c h  
e q u i p m e n t

I n d o o r  c l o s e d  h e a d  m i l l s  i n s ta l l e d  i n  ar e a s  wi th  
ve n ti l ati o n  i n  ac c o r d an c e  wi th  S e c ti o n  5 . 4  
wh e r e  fammable  va p o r –ai r  m i x tu r e s  ar e  
c o n tai n e d  wi th i n  th e  m i l l  a n d  wi th i n  
c o n n e c te d  ta n ks ,  r e s u l ti n g  i n  s m al l  va p o r  l o s s

1 0 T h e  i m m e d i ate  ar e a o f th e  m i l l  an d  th e  s u p p o r ti n g  
ta n ks  wh e r e  fammable  ga s e s  o r  va p o r s  ar e  
p r e s e n t c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s ;  al s o ,  
s p ac e  u p  to  3  ft ab o ve  foor  o r  g r ad e  l e ve l  wi th i n  
5  ft to  1 5  ft h o r i z o n ta l l y fr o m  an y e d g e  o f s u c h  
e q u i p m e n t

I n d o o r  o p e n  m i x i n g  e q u i p m e n t i n s tal l e d  i n  
ar e as  p r o vi d e d  wi th  ve n ti l ati o n  i n  
ac c o r d an c e  wi th  S e c ti o n  5 . 4  wh e r e  
fammable  va p o r –ai r  m i x tu r e s  c an  e x i s t 
u n d e r  n o r m al  o p e r ati o n

1 0 T h e  e n ti r e  ar e a  a s s o c i a te d  wi th  s u c h  e q u i p m e n t 
wh e r e  fammable  ga s e s  o r  va p o r s  a r e  p r e s e n t 
c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s ;  al s o ,  
s p ac e  u p  to  3  ft ab o ve  foor  o r  g r ad e  l e ve l  wi th i n  
5  ft to  2 5  ft h o r i z o n ta l l y fr o m  an y e d g e  o f s u c h  
e q u i p m e n t

I n d o o r  c l o s e d  m i x i n g  e q u i p m e n t i n s tal l e d  
ar e as  p r o vi d e d  wi th  ve n ti l ati o n  i n  
ac c o r d an c e  wi th  S e c ti o n  5 . 4  wh e r e  
fammable  va p o r –ai r  m i x tu r e s  c an  e x i s t 
i n s i d e  th e  m i x i n g  tan k u n d e r  n o r m al  
o p e r ati o n

1 0 T h e  e n ti r e  ar e a  a s s o c i a te d  wi th  s u c h  e q u i p m e n t 
wh e r e  fammable  ga s e s  o r  va p o r s  a r e  p r e s e n t 
c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s ;  al s o ,  
s p ac e  u p  to  3  ft ab o ve  foor  o r  g r ad e  l e ve l  wi th i n  
5  ft to  1 5  ft h o r i z o n ta l l y fr o m  an y e d g e  o f s u c h  
e q u i p m e n t

I n d o o r  s e al e d  m i x i n g  e q u i p m e n t i n s tal l e d  i n  
ar e as  p r o vi d e d  wi th  ve n ti l ati o n  i n  
ac c o r d an c e  wi th  S e c ti o n  5 . 4  wh e r e  
fammable  va p o r –ai r  m i x tu r e s  c an  e x i s t 
i n s i d e  th e  m i x i n g  tan k u n d e r  n o r m al  
o p e r ati o n  an d  th e  o n l y e m i s s i o n s  ar e  
th r o u g h  th e  ve n ts  o p e n i n g to  th e  o u ts i d e  o f 
th e  b u i l d i n g

1 0 T h e  i n te r i o r  o f th e  m i n i n g  ta n k wh e r e  fammable  
ga s e s  o r  va p o r s  a r e  p r e s e n t c o n ti n u o u s l y o r  fo r  
l o n g p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  3  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s

I n d o o r  r e s i n  p l ate  an d  fr am e  flter  p r e s s  
e q u i p m e n t i n s tal l e d  wi th  n o  l o c al  ve n ti l a ti o n  
wh e r e  fammable  va p o r –ai r  m i x tu r e s  c an  
e x i s t u n d e r  n o r m al  o p e r ati o n

1 0 T h e  e n ti r e  ar e a  a s s o c i a te d  wi th  s u c h  e q u i p m e n t 
wh e r e  fammable  ga s e s  o r  va p o r s  a r e  p r e s e n t 
c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

(continues)



M AN U FAC T U RE  O F  O RG AN I C  C O AT I N G S3 5 - 2 2

2 0 2 1  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 .

A. 8 . 1 . 4    Wh e n  s o l ve n t s o l u ti o n s  c o n ta i n i n g  n i tr o c e l l u l o s e  ar e
e va p o r ate d  fo r  s o l ve n t r e c o ve r y,  th e  n i tr o c e l l u l o s e  m i g h t
d e c o m p o s e  o r  i gn i te  i f p r o p e r  p r e c au ti o n s  ar e  n o t take n .  To x i c
gas e s  fr o m  d e c o m p o s i n g n i tr o c e l l u l o s e  c a n  o ve r p r e s s u r e  r e c o v‐
e r y u n i ts .  D u e  to  th e  m an y var i e d  i n gr e d i e n ts  u s e d  i n  m aki n g
p r o d u c ts  th at c o n tai n  n i tr o c e l l u l o s e ,  n o  s i n g l e  m e th o d  fo r
p r e ve n ti n g  d e c o m p o s i ti o n  o f th e  n i tr o c e l l u l o s e  c an  b e  p r o vi ‐
d e d .  Two  ap p r o ac h e s  fo r  m i n i m i z i n g d e c o m p o s i ti o n ,  th e  e ffe c ‐
ti ve n e s s  o f wh i c h  m u s t b e  verifed  b y th e  u s e r  b y l ab o r ato r y
te s ti n g a n d  e n gi n e e r i n g  c o n tr o l s ,  a r e  as  fo l l o ws :

( 1 ) D e n i tr ate  th e  n i tr o c e l l u l o s e  i n  an  e x c e s s  am o u n t o f a
5  p e r c e n t aq u e o u s  s o d i u m  h yd r o x i d e  s o l u ti o n .  T h e
am o u n t o f s o d i u m  h yd r o x i d e  s o l u ti o n  r e q u i r e d  m u s t b e
d e te r m i n e d  b y th e  u s e r,  b as e d  o n  l a b o r a to r y te s ts .  T h e

a m o u n t o f n i tr o c e l l u l o s e  an d  o th e r  c h e m i c a l s  th a t m i g h t
c o m p e te  fo r  th e  s o d i u m  h yd r o x i d e  m i gh t va r y b e twe e n

b a tc h e s  o f s o l ve n t.
( 2 ) D o  n o t al l o w n i tr o c e l l u l o s e  o r  o th e r  s o l i d s  to  d r y i n  th e

e va p o r ati o n  u n i t.  Ad d i n g  a  h i g h  b o i l i n g  p o i n t l i q u i d ,
s u c h  as  m i n e r al  o i l ,  m i g h t h e l p  ke e p  th e  m a te r i al  we t.
Re g u l ar l y c l e a n  o u t th e  we t s o l i d s  an d  d i s p o s e  o f th e m  i n

ac c o r d an c e  wi th  a p p l i c a b l e  g o ve r n m e n t r e g u l ati o n s .
D i s ti l l ati o n  s o l i d s  s h o u l d  b e  ke p t we t an d  al l o we d  to  c o o l
to  a  te m p e r atu r e  b e l o w 2 8 5 ° F  ( 1 4 0 ° C )  b e fo r e  b e i n g

r e m o ve d  fr o m  th e  d i s ti l l ati o n  u n i t.  T h e  we t s o l i d s  s h o u l d
a l s o  b e  ke p t we l l  b e l o w 2 8 5 ° F  ( 1 4 0 ° C )  to  p r e ve n t d e c o m ‐

p o s i ti o n .

A. 8 . 2    M o n o m e r s  a r e  r e ac ti ve  c h e m i c a l s  th at p r e s e n t s p e c i al
h az ar d s .  T h e y a r e  u s u al l y fammable  an d  th e i r  vap o r s ,  wh i c h
ar e  n o r m al l y h e a vi e r  th an  ai r,  c a n  fo r m  e x p l o s i ve  vap o r –ai r
m i x tu r e s .  T h e y wi l l  typ i c al l y c o n tai n  i n h i b i to r s  to  p r e ve n t s e l f-
p o l ym e r i z ati o n ,  b u t th e  e ffe c ti ve n e s s  o f th e  i n h i b i to r  d e c r e as e s
wi th  i n c r e as i n g  te m p e r atu r e .  I f e x p o s e d  to  th e  h e a t o f a  fre,
p o l ym e r i z ati o n  c an  ta ke  p l a c e .  I f th i s  o c c u r s  i n  a c l o s e d
c o n tai n e r,  a vi o l e n t r u p tu r e  c a n  o c c u r.

S u p p l i e r s  s h o u l d  b e  c o n tac te d  fo r  ad vi c e  c o n c e r n i n g  th e
s to r ag e ,  h a n d l i n g,  an d  u s e  o f specifc  m o n o m e r s .

S o m e  m e a s u r e s  th a t m i g h t b e  ap p r o p r i ate  i n c l u d e  th e
fo l l o wi n g :

( 1 ) I n d i vi d u al l y p i p i n g  m o n o m e r s  to  p r e ve n t c o n tam i n a ti o n
th a t c o u l d  p r o m o te  p o l ym e r i z ati o n .

( 2 ) P r o vi d i n g s to r a ge  ta n ks  fo r  m o n o m e r s  th a t a r e  s e n s i ti ve
to  e x tr e m e s  o f te m p e r atu r e  wi th  m e an s  to  c o n tr o l  th e
te m p e r a tu r e ,  s u c h  as  wa te r  s p r ay,  c o o l i n g c o i l s ,  refective

p ai n ts ,  o ve rh e a d  c o ve r,  o r  i n s u l a ti o n .
( 3 ) C h e c ki n g th e  s tr e n g th  o f i n h i b i to r s  p e r i o d i c al l y to  m ake

c e r tai n  th e y ar e  a t a s afe  l e ve l ,  s i n c e  s o m e  i n h i b i to r s ,
( e . g . ,  h yd r o q u i n o n e  i n  s tyr e n e )  l o s e  th e i r  e ffe c ti ve n e s s
u n d e r  c e r ta i n  ti m e  an d  te m p e r atu r e  c o n d i ti o n s .

A. 8 . 2 . 2    N o r m a l l y,  s o l i d  m o n o m e r s  a r e  n o t s u b j e c t to  s e l f-
p o l ym e r i z a ti o n  u n l e s s  th e y ar e  liquefed  o r  ar e  s u b j e c te d  to

e l e vate d  te m p e r atu r e s .

A. 8 . 3    S o m e  o r g an i c  p e r o x i d e  fo r m u l ati o n s  ar e  u n s tab l e  an d
c a n  p r e s e n t a s e r i o u s  p r o b l e m  i n  s a fe  h an d l i n g .  A fe w a r e
p o we r fu l  o x i d i z i n g  a ge n ts  a n d  c an  r e ac t vi o l e n tl y wi th  r e d u c i n g

a ge n ts .  M o s t wi l l  r e a c t to  e x p o s u r e  to  h e at o r  s h o c k.  T h e  m a n u ‐
fa c tu r e r  o r  s u p p l i e r  s h o u l d  b e  c o n s u l te d  wh e r e ve r  th e s e  m a te r i ‐
al s  ar e  to  b e  u s e d .

I n  ge n e r a l ,  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  m u s t b e  s to r e d  i n
a c o o l  l o c ati o n .  I n  ve r y h o t we ath e r,  artifcial  c o o l i n g  m i g h t b e

n e c e s s ar y to  p r e ve n t d e c o m p o s i ti o n  o f th e  p e r o x i d e .  I n  c o l d
c l i m ate s ,  artifcial  h e a t m i g h t b e  n e c e s s ar y to  p r e ve n t th e
fo r m ati o n  o f s h o c k-s e n s i ti ve  c r ys tal s .

A. 9 . 3    H o t wo r k i n c l u d e s ,  b u t i s  n o t l i m i te d  to ,  we l d i n g ,
c u tti n g ,  gr i n d i n g ,  an d  th e  u s e  o f n o n r ate d  e l e c tr i c al  e q u i p m e n t
i n  h az ar d o u s  (classifed)  l o c ati o n s .  S e e  N F PA 5 1 B  fo r  ad d i ‐

ti o n a l  gu i d an c e .

A. 9 . 5    S e e  N F PA 7 7  fo r  i n fo r m a ti o n  o n  th i s  s u b j e c t.

Tab l e  A. 5 . 6 . 3   Continued

 NEC C l as s  I  

L o c ati o n D i vi s i o n Z o n e E x te n t o f Classifed  Are a

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s ;  al s o ,  
s p ac e  u p  to  3  ft ab o ve  foor  o r  g r ad e  l e ve l  wi th i n  
5  ft to  2 5  ft h o r i z o n ta l l y fr o m  an y e d g e  o f s u c h  
e q u i p m e n t

I n d o o r  r e s i n  p l ate  an d  fr am e  flter  p r e s s  
e q u i p m e n t i n s tal l e d  wi th  s u r r o u n d i n g  l o c al  
ve n ti l ati o n  wh e r e  fammable  va p o r –ai r  
m i x tu r e s  c an  e x i s t u n d e r  n o r m a l  o p e r a ti o n  
o n l y wi th i n  th e  ve n ti l ati o n  e n c l o s u r e

1 0 T h e  e n ti r e  ar e a  a s s o c i a te d  wi th  s u c h  e q u i p m e n t 
wh e r e  fammable  ga s e s  o r  va p o r s  a r e  p r e s e n t 
c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5  ft o f a n y e d ge  o f s u c h  e q u i p m e n t,  
e x te n d i n g i n  a l l  d i r e c ti o n s

2 2 Ar e a  b e twe e n  5  ft a n d  8  ft o f an y e d ge  o f s u c h  
e q u i p m e n t,  e x te n d i n g i n  a l l  d i r e c ti o n s ;  al s o ,  
s p ac e  u p  to  3  ft ab o ve  foor  o r  g r ad e  l e ve l  wi th i n  
5  ft to  1 5  ft h o r i z o n ta l l y fr o m  an y e d g e  o f s u c h  
e q u i p m e n t

F o r  S I  u n i ts ,  1  ft =  0 . 3  m .



AN N E X  A 35-23

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  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 ate r i a l . 2 0 2 1  E d i t i o n

Δ A.9.5.1    P e r s o n n e l  wh o  a d d  m ate r i a l s  to  o r  take  s am p l e s  fr o m  a
ve s s e l  th at c o n ta i n s  o r  m i gh t c o n ta i n  a n  i g n i ti b l e  atm o s p h e r e

o r  wh o  a p p r o a c h  a  l o c ati o n  th a t c o n ta i n s  an  i gn i ti b l e  atm o s ‐
p h e r e  s h o u l d  b e  gr o u n d e d .  S ki n -to -g r o u n d  r e s i s ta n c e  s h o u l d
n o t e x c e e d  1 0 8  o h m s  ( 1 0 0  m e g o h m s ) .  T h e  p r e fe r r e d  m e th o d
o f p r o vi d i n g  th i s  gr o u n d  i s  b y m e an s  o f c o n d u c ti ve  fo o twe ar

an d  c o n d u c ti ve  fooring.  As  an  al te r n a te  m e an s ,  p e r s o n n e l
gr o u n d i n g  d e vi c e s  c a n  b e  wo r n .

P o we r e d  i n d u s tr i a l  tr u c ks  th at ar e  m o ve d  i n to  an  a r e a d e s i g‐
n a te d  a s  a C l a s s  I ,  D i vi s i o n  1  h a z a r d o u s  (classifed)  l o c a ti o n

s h o u l d  h a ve  a  r e s i s tan c e  to  g r o u n d  th r o u g h  th e  foor  o f l e s s
th a n  1 0 8  o h m s .  P o we r e d  i n d u s tr i a l  tr u c ks  th a t h ave  c o n d u c ti ve
ti r e s  th at m e e t U L  5 8 3 ,  Standard for Electric -Battery-Powered

Industrial Trucks,  a n d  th at o p e r a te  o n  a c l e an ,  u n p ai n te d
c o n c r e te  foor  c an  m e e t th i s  specifcation.  Al te r n ati ve l y,  th e
tr u c ks  c an  b e  g r o u n d e d  b y m e a n s  o f gr o u n d i n g  c a b l e s .

A.9.5.1 .4    P o r ta b l e  p l as ti c  c o n tai n e r s  a n d  r i g i d  p l a s ti c
c o n tai n e r  l i n e r s  c a n  c r e ate  an  i gn i ti o n  h az ar d  b y s p ar ks  fr o m  a

c o n tai n e d  c o n d u c ti ve  fammable  l i q u i d  i f th e  c o n ta i n e r  h a s
b e e n  c h ar g e d  b y r u b b i n g.

A.9.5.1 .6    T h e  p h ys i c a l  c o n d i ti o n  o f b o n d i n g c ab l e s  an d
c l am p s  s h o u l d  b e  vi s u al l y c h e c ke d  b e fo r e  e a c h  u s e .  P o i n ts  o n
b o n d i n g c l a m p s  s h o u l d  b e  c a p a b l e  o f p e n e tr ati n g  th e  n o n c o n ‐

d u c ti ve  c o a ti n g o f e n a m e l e d  d r u m s  s o  th a t m e tal -to -m e tal
c o n tac t i s  e n s u r e d  a n d  s h o u l d  b e  r e p l a c e d  wh e n  th e y ar e  n o
l o n ge r  s h a r p .  B o n d i n g  c l a m p s  s h o u l d  b e  a ttac h e d  to  d e s i g n a‐

te d ,  u n p a i n te d ,  m e ta l l i c  s u r fac e s  th a t a r e  ke p t c l e an .  T h e s e
b o n d i n g l o c ati o n s  s h o u l d  b e  a t l e a s t 1  ft ( 0 . 3  m )  ab o ve  th e
foor  b u t n o t at th e  u p p e r  r i m  o f an  o p e n -to p  ve s s e l  th a t

c o n tai n s  o r  m i g h t c o n ta i n  a fammable  l i q u i d .

A.9.5.1 .7    O r d i n ar y r u b b e r  o r  l e a th e r  fat b e l ts  ge n e r a te  s tati c .

Δ A.9.5.1 .8    P o wd e r s  s h o u l d  n o t b e  ad d e d  to  a m i x i n g  ve s s e l  o r  a
h i g h -s p e e d  d i s p e r s e r  th at c o n tai n s  a C l a s s  I  l i q u i d  u n l e s s  e i th e r

th e  l i q u i d  h as  a c o n d u c ti vi ty gr e a te r  th an  1 0 0 0  p S / m  o r  th e
e n ti r e  vap o r  s p a c e  o f th e  ve s s e l  i s  i n e r te d .  I f n o  p o wd e r  o r

o th e r  s e c o n d  p h a s e  i s  p r e s e n t d u r i n g m i x i n g  a n d  th e  ve s s e l  i s
n o t i n e rte d ,  th e  c o n d u c ti vi ty s h o u l d  b e  a t l e as t 5 0  p S / m .
Re g ar d l e s s  o f th e  c o n d u c ti vi ty o f th e  l i q u i d ,  th e  e n ti r e  vap o r

s p ac e  o f th e  ve s s e l  s h o u l d  b e  i n e r te d  i f th e  m i x i n g  b l ad e s  b r e ak
th e  s u r fac e  o f th e  l i q u i d .  M an u al  d u m p i n g o f p o wd e r s  o r
p ar ti c u l ate  s o l i d s  d i r e c tl y i n to  a  ve s s e l  th a t c o n ta i n s  an  i g n i ti b l e

atm o s p h e r e  s h o u l d  b e  a vo i d e d .  (See NFPA 654. )

S o l i d  m a te r i al s  s h o u l d  n o t b e  a d d e d  d i r e c tl y to  a ve s s e l  th at
c o n tai n s  a C l as s  I  l i q u i d  e i th e r  fr o m  p l a s ti c  b ag s  th a t ar e  n o t

s tati c  d i s s i p a ti n g o r  fr o m  r i gi d  p l as ti c  c o n tai n e r s  th at ar e  n o t
s tati c  d i s s i p a ti n g.  As  defned  i n  th i s  s tan d ar d ,  s tati c  d i s s i p ati n g

m e a n s  “ h a vi n g a  s u r fac e  r e s i s ti vi ty l e s s  th a n  1 . 0  ×  1 0 1 1  o h m s  p e r
s q u ar e  wh e n  te s te d  a t 7 3 ° F  ( 2 3 ° C )  an d  3 0  p e r c e n t r e l ati ve

h u m i d i ty. ”  T h e  l atte r  c r i te r i a ar e  ta ke n  fr o m  M e th o d  4 0 4 6  o f
F e d e r a l  Te s t M e th o d  S tan d ar d  1 0 1 C .  L i ke wi s e ,  s o l i d  m ate r i al s
s h o u l d  n o t b e  ad d e d  d i r e c tl y to  a ve s s e l  th at c o n tai n s  a  C l as s  I

l i q u i d  fr o m  s tan d ar d  fexible  i n te r m e d i a te  b u l k c o n tai n e r s
( F I B C s ,  al s o  kn o wn  as  b u l k b a gs ,  o r  fr o m  F I B C s )  th at h ave  p l a s ‐
ti c  l i n e r s  th at ar e  n o t s ta ti c  d i s s i p ati n g .  S tati c  d i s s i p ati n g  p l as ti c

b a gs  s h o u l d  b e  m a r ke d  “ S TAT I C  D I S S I PAT I N G”  b y th e  ve n d o r,
wh o  s h o u l d  al s o  c e r ti fy th at th e  b ag s  m e e t th e  ab o ve - re fe r e n c e d
specifcations.

C e r tai n  typ e s  o f F I B C s  h ave  b e e n  d e m o n s tr a te d ,  i n  fu l l -s c al e
d u m p i n g te s ts ,  n o t to  c au s e  i n c e n d i ve  s tati c  e l e c tr i c  d i s c h ar g e s .
T h e s e  typ e s  i n c l u d e  th e  g r o u n d a b l e  typ e  ( i f g r o u n d e d )  an d  th e

s tati c  d i s s i p ati ve ,  n o n gr o u n d ab l e  typ e ,  wh i c h  i s  d e s i gn e d  to
d i s s i p ate  s ta ti c  c h a r ge s  fr o m  th e  b ag  to  a s afe  l e ve l  b y n o n i n ‐
c e n d i ve  c o r o n a d i s c h a r ge .  S tan d ar d  F I B C s  o r  F I B C s  wi th  a p l as ‐

ti c  l i n e r  s h o u l d  b e  d u m p e d  i n to  a h o p p e r / fe e d  s c r e w,  a
h o p p e r / r o tar y va l ve ,  o r  a n  e q u i val e n t s ys te m  th at i s o l ate s  th e

F I B C  fr o m  a n y i g n i ti b l e  va p o r  a n d  l i m i ts  th e  fow r ate  fr o m  th e
F I B C  to  l e s s  th an  0 . 5  ft3 / s e c  ( 0 . 0 1 4  m 3 / s e c ) .  A gr o u n d ab l e
F I B C  s h o u l d  h a ve  a r e s i s tan c e  to  i ts  g r o u n d i n g tab  o f l e s s  th an
1 0 8  o h m s ,  u s i n g  a  2  i n .  ( 5 0  m m )  d i am e te r  e l e c tr o d e ,  fr o m  an y
p o i n t o n  i ts  s u r fac e .

A.9.5.3    Wh e r e  fammable  an d  c o m b u s ti b l e  l i q u i d s  ar e  al l o we d
to  fa l l  a n  a p p r e c i ab l e  d i s ta n c e  th r o u g h  s p ac e ,  a  s tati c  c h ar g e

c a n  b e  ge n e r a te d  d u e  to  th e i r  b r e aki n g  u p  i n to  a s p r ay o r  d r o p ‐
l e ts .  A m e th o d  u s e d  to  r e d u c e  th i s  h az ar d  i s  to  e x te n d  th e  fll

p i p e  to  th e  b o tto m  o f th e  e q u i p m e n t o r  c o n tai n e r  o r  to  d i ve r t
th e  fow to  th e  s i d e  o f th e  e q u i p m e n t o r  c o n tai n e r.  T h i s  wi l l
h e l p  to  ke e p  th e  fow i n  a s o l i d  s tr e a m  a n d  r e d u c e  s p l as h i n g .

Gr o u n d e d  fll  p i p e s  c a n  b e  u s e d  to  gr o u n d  l i q u i d s  th at ar e
b e i n g tr a n s fe r r e d  i n to  a n o n c o n d u c ti ve  c o n tai n e r  o r  ve s s e l .  F o r

th i s  p u r p o s e ,  th e  fll  p i p e  s h o u l d  c o n tac t th e  b o tto m  o f th e
c o n tai n e r  o r  ve s s e l ;  fo r  e x am p l e ,  wi th  a 4 5  d e gr e e  c u t o r  wi th  a

“ te e ”  c o n n e c to r  at i ts  l o we r  e n d .

N A.10.3.1    Ad d i ti o n al  g u i d an c e  o n  h o w to  p e r fo r m  th i s  h az ar d
e val u a ti o n  c a n  b e  fo u n d  i n  th e  fo l l o wi n g :

( 1 ) SFPE Handbook of Fire Protection Engineering
( 2 ) S F P E  S . 0 1 ,  Engineering Standard on Calculating Fire Expo‐

sures to Structures
( 3 ) S F P E  S . 0 2 ,  Engineering Standard on Calculation Methods to

Predict the Thermal Performance of Structural and Fire Resistive
Assemblies

A.10.6    Al l  fres,  r e g ar d l e s s  o f s i z e ,  s h o u l d  b e  i n ve s ti ga te d  to
d e te r m i n e  c a u s e  an d  to  d e ve l o p  m e a n s  to  p r e ve n t fu tu r e  o c c u r ‐
r e n c e s .  N F PA 9 2 1  p r o vi d e s  g u i d an c e  o n  fre  i n ve s ti g ati o n s .

A.11.1    T h e  wi d e  r an g e  i n  s i z e ,  d e s i gn ,  an d  l o c ati o n  o f o r g an i c
c o ati n g s  m an u fa c tu r i n g fa c i l i ti e s  p r e c l u d e s  th e  i n c l u s i o n  o f

d e tai l e d  fre  p r e ve n ti o n  a n d  c o n tr o l  s ys te m s  an d  m e th o d s
a p p l i c a b l e  to  al l  s u c h  fa c i l i ti e s .  Qualifed  e n gi n e e r i n g  j u d g m e n t
s h o u l d  b e  e x e r c i s e d .

A.11.2.1    T h e  s p r i n kl e r  s ys te m  s h o u l d  b e  d e s i gn e d  to  p r o te c t
th e  m o s t s e ve r e  h az ar d  p r e s e n t i n  th e  ar e a.  Specifcs  o f th e
s ys te m  d e s i gn ,  i n c l u d i n g  d e s i g n  d e n s i ti e s  an d  ar e a s  o f ap p l i c a‐

ti o n ,  s h o u l d  b e  ta ke n  fr o m  th e  a p p r o p r i ate  c o d e  o r  s ta n d ar d .
Typ i c al  o c c u p an c i e s  fo u n d  i n  an  o r g an i c  c o ati n g s  m an u fac tu r ‐
i n g fac i l i ty an d  th e  ap p r o p r i ate  c o d e  o r  s tan d ar d  fo r  th e m  ar e

as  fo l l o ws :

( 1 ) Offces,  m an u fac tu r i n g ar e a s ,  fnished  p r o d u c t c o n tai n e r
flling,  s to r a ge  o f o r d i n ar y c o m m o d i ti e s  to  n o  m o r e  th a n

1 2  ft ( 3 . 6  m )  h i gh :  N F PA 1 3
( 2 ) L ab o r ato r i e s :  N F PA 4 5
( 3 ) S to r a ge  o f o r d i n ar y c o m m o d i ti e s  gr e a te r  th an  1 2  ft

( 3 . 6  m ) :  N F PA 1 3
( 4 ) S to r a ge  o f fammable  a n d  c o m b u s ti b l e  l i q u i d s :  N F PA 3 0
( 5 ) S to r a ge  o f a e r o s o l  p r o d u c ts :  N F PA 3 0 B

D u e  to  th e  p o te n ti al  fo r  fa s t-g r o wi n g  fres  i n  ar e a s  wh e r e
l ar ge  q u an ti ti e s  o f fammable  l i q u i d s  a r e  h an d l e d  o r  s to r e d ,  th e

u s e  o f we t p i p e  o r  d e l u g e  typ e  s p r i n kl e r  s ys te m s  i s  p r e fe r r e d .
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2 0 2 1  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 .

A. 1 1 . 2 . 3    Al th o u g h  fres  i n vo l vi n g s o m e  s o l ve n ts  m i g h t n o t b e
e x ti n g u i s h e d  b y wate r,  wa te r  fr o m  s p r i n kl e r s  c an  c o n tr o l  th e
fames  an d  h e l p  ke e p  th e  s tr u c tu r e ,  e q u i p m e n t,  a n d  th e
s u p p o r ts  c o o l ,  th e r e b y p r e ve n ti n g c o l l a p s e s .

A. 1 1 . 4    O n e  m e th o d  o f c o m p l yi n g  wi th  th i s  r e q u i r e m e n t c o u l d
b e  th r o u gh  th e  i n s ta l l a ti o n  o f an  au to m ati c  an d / o r  m a n u al  fre
al a r m  s ys te m  as  c o ve r e d  i n  NFPA 72.

A. 1 1 . 8    F o r  fu r th e r  i n fo r m ati o n ,  s e e  N F PA 1 1 ,  N F PA 1 2 ,
N F PA 1 6 ,  an d  N F PA 1 7 .

A. 1 3 . 3    T h e  p r o c e d u r e s  an d  s afe gu ar d s  r e q u i r e d  to  c l e a n  a
ta n k o r  ve s s e l  wi l l  d e p e n d  o n  th e  fo r m u l ati o n  o f th e  p r i o r
c o n te n ts ,  th e  confguration  o f th e  tan k o r  ve s s e l ,  a n d  a p p l i c a‐
b l e  e n vi r o n m e n tal  r e gu l ati o n s .  T h e y s h o u l d  b e  c h o s e n  to
p r o vi d e  fre  p r e ve n ti o n  fo r  th e  p e r s o n n e l  e n g ag e d  i n  th e  wo r k.
C l e a n i n g  a tan k o r  ve s s e l  m i g h t i n vo l ve  s i m p l y r i n s i n g wi th
s o m e  o f th e  r a w m ate r i al s  o f th e  p r i o r  c o n te n ts ,  th e n  s to r i n g
th e  r i n s e  l i q u i d  fo r  u s e  i n  a s u b s e q u e n t b a tc h .

T h e  p r e fe r r e d  m e th o d  o f c l e an i n g  p o r tab l e  p r o c e s s  tan ks ,
i n te r m e d i a te  b u l k c o n ta i n e r s ,  an d  s i m i l ar  ve s s e l s  o r  c o n tai n e r s
i s  b y m e an s  o f a m e c h a n i c al  wa s h e r  specifcally m a n u fac tu r e d
fo r  th e  p u r p o s e .  T h e  p r e fe r r e d  m e th o d  o f c l e an i n g  fxed  tan ks
o r  ve s s e l s  i s  b y m e an s  o f a c l o s e d - to p  c i r c u l ati n g  s ys te m  specif‐
cally m a n u fac tu r e d  fo r  th e  p u r p o s e .  Tan ks  a n d  ve s s e l s  s h o u l d
b e  g r o u n d e d  a n d  th e i r  i n te r i o r  s h o u l d  b e  i n e r te d  to  p r e ve n t
ac c u m u l ati o n  an d  s u b s e q u e n t d i s c h ar g e  o f s ta ti c  e l e c tr i c i ty.

Tan ks  an d  ve s s e l s  c an  b e  c l e an e d  b y r i n s i n g ,  an d  vap o r-
fr e e i n g  c an  b e  ac c o m p l i s h e d  b y p u r gi n g th e  tan k o r  ve s s e l  wi th
ai r.  A s a fe  atm o s p h e r e  s h o u l d  b e  m ai n tai n e d  b y c o n ti n u e d
ve n ti l ati o n .  Wh e r e  a  fxed  ve n ti l ati o n  s ys te m  i s  n o t p r o vi d e d ,  an
ai r  m o ve r  c an  b e  a ttac h e d  to  th e  ta n k o r  ve s s e l ,  s o  th at c l e an  ai r
i s  d r a wn  i n to  i t an d  d i s c h ar g e d  th r o u g h  th e  a i r  m o ve r  to  a s a fe
l o c ati o n .  T h e  a i r  m o ve r  s h o u l d  b e  a p p r o ve d  fo r  th e  l o c ati o n  i n
wh i c h  i t i s  to  b e  u s e d .

D u r i n g  th e  p u r ge  p r o c e s s ,  th e  c o n c e n tr ati o n  o f vap o r  i n  th e
tan k o r  ve s s e l  wi l l  u s u a l l y p a s s  th r o u gh  th e  fammable  r a n ge
b e fo r e  a s afe  atm o s p h e r e  i s  atta i n e d .  P r e c au ti o n s  s h o u l d  b e
take n  to  e n s u r e  th at th e  ai r  m o ve r  i s  b o n d e d  to  th e  tan k o r
ve s s e l  o r  to  o th e r  e q u i p m e n t to  m i n i m i z e  a c c u m u l a ti o n  o f
s tati c  e l e c tr i c i ty.  B y frst p u r g i n g  th e  s ys te m  wi th  a n  i n e r t ga s
an d  th e n  ve n ti l a ti n g wi th  ai r,  th e  h az ar d s  o f p a s s i n g th r o u gh
th e  fammable  r an g e  ar e  m i n i m i z e d .

A. 1 3 . 4    Wh e r e  p o s s i b l e ,  foor  c l e an i n g s h o u l d  b e  d o n e  wi th  th e
l e as t p r ac ti c al  am o u n ts  o f fammable  o r  c o m b u s ti b l e  l i q u i d s .

T h e  m a te r i al  to  b e  r e m o ve d  s h o u l d  b e  e val u ate d  to  d e te r m i n e
i ts  fre  an d  h e a l th  h a z a r d s  b e fo r e  c l e an i n g b e gi n s .  S u i ta b l e  fre
p r o te c ti o n  a n d  p e r s o n al  p r o te c ti ve  e q u i p m e n t s h o u l d  b e  p r o vi ‐

d e d  a n d  u s e d  d u r i n g  foor  c l e a n i n g .  Re s i d u e s  an d  c l e a n i n g
e q u i p m e n t ( m o p s ,  r ag s ,  e tc . )  s h o u l d  b e  d i s p o s e d  o f i n  a  s a fe
m a n n e r.

An n e x  B    O p e rati o n al  P rac ti c e s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B . 1  S afe ty Wo rk  P e r m i t.    Wh e r e  r e p a i r  wo r k i s  to  b e
p e r fo r m e d  i n  a  r e s tr i c te d  ar e a b y p l an t o r  o u ts i d e  p e r s o n n e l ,  a

wo r k p e r m i t au th o r i z e d  b y th e  i n d i vi d u al  i n  c h a r ge  s h o u l d  b e
i s s u e d  afte r  a n  i n s p e c ti o n  h as  b e e n  m ad e  to  e n s u r e  s afe  p r o c e ‐

d u r e s  fo r  th e  wo r k specifed.  T h i s  p e r m i t s h o u l d  b e  r e s tr i c te d
a s  to  d ate  a n d  ti m e  fo r  e ac h  specifed  j o b ,  wi th  a d d i ti o n al
c o p i e s  a s  n e e d e d .  (See Figure B. 1 . )

B . 2  Tan k  o r Confned  S p ac e  S afe ty P e r m i t.    B e fo r e  a n y
p e r s o n  i s  p e r m i tte d  to  e n te r  a  ta n k o r  o th e r  confned  s p a c e ,

s o m e o n e  wi th  r e s p o n s i b l e  au th o r i ty s h o u l d  r e vi e w i n  d e ta i l  wi th
th o s e  e n te r i n g  th e  e n c l o s u r e  th e  h a z a r d s  o f th e  p r o d u c t an d

th e  p r e c a u ti o n s  th a t s h o u l d  b e  ta ke n  b e fo r e  wo r k i s  s ta r te d .
T h e  p r o c e d u r e  s h o u l d  b e  c o m p l e te d  i n  d e tai l  b e fo r e  a n y

p e r s o n  e n te r s  th e  confned  s p ac e .  (See Figure B. 2. )

D u r i n g th e  ti m e  p e r s o n n e l  ar e  i n  a  tan k o r  confned  s p ac e ,
th e y s h o u l d  we ar  an  ap p r o ve d  s afe ty h ar n e s s  wi th  a l i n e  o u ts i d e
th e  ta n k th at i s  h e l d  b y a p e r s o n  o u ts i d e  th e  tan k.  T h e  p e r s o n s

i n vo l ve d  s h o u l d  b e  i n  vi s u a l  a n d  vo i c e  c o m m u n i c a ti o n .  At l e as t
o n e  o th e r  p e r s o n  s h o u l d  b e  wi th i n  c al l i n g  d i s tan c e .  P o r tab l e
c o m p r e s s e d  ga s  an d  m an u a l l y o p e r ate d  h o r n  u n i ts  to  as s i s t i n

attr a c ti n g  th e  atte n ti o n  o f p e r s o n n e l  c a n  b e  u s e d  fo r  r e s c u e
o p e r ati o n s .

Δ B . 3  P re ve n ti ve  M ai n te n an c e .    I n  m o s t p l a n ts ,  a  p l an  o f r e g u ‐
l ar l y s c h e d u l e d  s h u td o wn s  i s  fo l l o we d .  D u r i n g  th e s e  p e r i o d s ,
r e p ai r  wo r k i s  u n d e r take n  th a t c an n o t b e  d o n e  s afe l y o r  e ffe c ‐

ti ve l y wh i l e  th e  p l an t i s  o p e r ati n g .  T h i s  affo r d s  an  e x c e l l e n t
o p p o r tu n i ty fo r  d e tai l e d  i n s p e c ti o n  o f th e  e q u i p m e n t i n  o r d e r
to  d e te c t an d  c o r r e c t c o n d i ti o n s  th a t m i g h t b e  th e  c au s e  o f

u n n e c e s s a r y h a z a r d s  d e ve l o p i n g  a n d  u n ti m e l y an d  c o s tl y i n te r ‐
r u p ti o n s  i n  p l an t o p e r ati o n s .
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To :    D e p a r t m e n t :

Fo r :  ( a )  Al l  r e p a i r  w o r k  d o n e  b y  o u t s i d e  d e p a r t m e n t s

 ( b )  H o t  w o r k :  We l d i n g ( ga s  o r  e l e c t r i c ) ,  b u r n i n g,  o r  a n y  w o r k  r e q u i r i n g o r  p r o d u c i n g h e a t ,  fl a m e ,  s p a r k s ,  
  o r  e l e c t r i c  c u r r e n t

 ( c )  E n t e r i n g a  v e s s e l

Go o d  fo r :  D a t e  T i m e

 To :   D a t e  T i m e

Ar e a :

D e s c r i b e  w o r k  t o  b e  d o n e :

N O T E :  W r i t e  i n  “ y e s ” o r  “ n o . ” I f q u e s t i o n  d o e s  n o t  a p p l y,  c h e c k  i t  o ff,  i n d i c a t i n g t h a t  i t  h a s  b e e n  gi v e n  c o n s i d e r a t i o n .

 1 .  C a n  t h e  e q u i p m e n t  b e  r e m o v e d  fr o m  t h e  b u i l d i n g?  

 2 .  C a n  t h i s  w o r k  b e  d o n e  o t h e r  t h a n  b y  t h e  u s e  o f fl a m e ?

 3 .  H a v e  a l l  p r o c e s s  m a t e r i a l s  ( s o l i d s ,  l i q u i d s ,  ga s e s )  b e e n  r e m o v e d  fr o m  t h e  e q u i p m e n t ?

 4 .  C a n  s p a r k s  i gn i t e  m a t e r i a l  i n  v i c i n i t y  o r  o n  l o w e r  fl o o r s  o r  l e v e l s ?

 5 .  H a v e  c o n n e c t i o n s  b e e n  b l a n k e d  o ff?

 6 .  H a v e  v a l v e s  b e e n  t a gge d  a n d /o r  l o c ke d  c l o s e d ?

 7 .  H a v e  s w i t c h e s  b e e n  t a gge d  o p e n ?  ( S a fe t y  l o c k s  o n  p u s h  b u t t o n s  n o t  s u ffi c i e n t . )

 8 .  H a v e  e q u i p m e n t  a n d  a l l  a t t a c h e d  p i p i n g b e e n  c l e a n e d ?

  Wi t h :    ❏  Wa t e r            ❏  S t e a m            ❏  I n e r t  Ga s

 9 .  H a s  e q u i p m e n t  b e e n  v e n t i l a t e d ?

 1 0 .  H a v e  t r e n c h e s  a n d  s e w e r  o p e n i n gs  b e e n  c o v e r e d  a n d  s t e a m  t u r n e d  o n ?

 1 1 .  H a s  ga s  t e s t  b e e n  d o n e ?

 1 2 .  I s  a d j a c e n t  e q u i p m e n t  s a fe ?

 1 3 .  H a s  w o r ke r  b e e n  gi v e n  p r o p e r  i n s t r u c t i o n s ?

N O T E :  E q u i p m e n t  o r  m a t e r i a l  t o  b e  r e m o v e d  fo r  r e p a i r  o r  d i s p o s a l  m u s t  b e  a p p r o v e d  b y  D e p a r t m e n t  S u p e r v i s o r  
 a s  fr e e  fr o m  d a n ge r o u s  m a t e r i a l s .

Ar e  t h e r e  a n y  s p e c i a l  p r e c a u t i o n s  t o  b e  o b s e r v e d ?

O p e r a t i n g S u p e r i n t e n d e n t S a fe t y  F i r e  I n s p e c t o r

M a i n t e n a n c e  S u p e r v i s o r

A. M .

P. M .

A. M .

P. M .

Δ FI G U RE  B . 1   S am p l e  S afe ty Wo rk  P e r m i t.
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Ta n k  s t e a m e d  fo r  h o u r s

Ta n k  fl u s h e d  w i t h  w a t e r

At m o s p h e r e  t e s t e d  a n d  a p p r o v e d  b y  S a fe t y  D e p t .
R e p r e s e n t a t i v e  o r  S u p e r v i s o r

Al l  l i n e s  d i s c o n n e c t e d  o r  b l a n k e d  o ff c l o s e  t o  t a n k

Al l  l i n e s  v e n t i l a t e d  w i t h  b l o w e r

B l o w e r  c h e c k e d  b y  E l e c t r i c a l  D e p a r t m e n t

P r o p e r  t o o l s  p r o v i d e d

R e v o l v i n g t a n k s  o r  t a n k s  w i t h  s t i r r e r s  o r  a gi t a t o r s  
l o c k e d  o u t

F i r e  Pe r m i t  i s s u e d                            N o  F i r e  Pe r m i t  i s s u e d

L i fe l i n e  c h e c k e d  a n d  r e a d y  fo r  u s e

Ai r  m a s k  r e a d y  fo r  u s e

E x t r a  w o r k e r  t o  b e  o n  h a n d  e n t i r e  t i m e  w o r k e r
i s  i n  t a n k  o r  c o n fi n e d  a r e a

L a d d e r  fo r  c l i m b i n g o u t  o f t a n k  o r  a r e a  a v a i l a b l e

O t h e r  w o r k  i n  a r e a  t h a t  m i gh t  c r e a t e  h a z a r d  t o  w o r k e r
i n  t a n k  o r  a r e a  i n v e s t i ga t e d  a n d ,  i f n e c e s s a r y,  s t o p p e d

R e a s o n s  fo r  s a fe t y  m e a s u r e s  e x p l a i n e d  t o  w o r k e r  a b o u t
t o  e n t e r  t a n k

P r o p e r  fi r e  e q u i p m e n t  o n  s i t e

W h a t  p r o v i s i o n s  h a v e  b e e n  m a d e  t o  h a n d l e  t h e  r e s i d u e  o f  
t h e  t a n k ?

L o c a t i o n :                                  E q u i p m e n t :                               

M a t e ri a l  i n  Ta n k  o r  Are a :                                     D a t e

O p e r a t i n g D e p t .  S u p e r v i s o r E n gi n e e ri n g D e p t .  S u p e r v i s o r

S a fe t y  D e p t .  S u p e r v i s o r

C h e c k  (✓)P re p a ra t i o n  o f Ta n k  o r Ar e a E x p l a i n  i f N o t  C h e c k e d

Ad d i t i o n a l  R e m a r k s :

I u n d e rs t a n d  t h e  h a z a r d s  p r e s e n t  a n d  t h e  p r e c a u t i o n s  t o  b e  o b s e r v e d  a s  c h e c k e d  a b o v e .

Δ FI G U RE  B . 2   S am p l e  Ap p ro val  S h e e t fo r Wo rk  i n  Tan ks  o r Confned  S p ac e s .


