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

N F PA
®

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

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

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

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

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

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

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

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

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

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
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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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA®  S TAN D ARD S

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

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

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

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

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

P ate n ts

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

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

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

L aw an d  Re gu l ati o n s

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

C o p yri gh ts

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

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

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

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

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

C o p yr i gh t ©  2 0 2 1  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®  4 8 4

S tan d ard fo r

C o m b u s ti b l e  M e tal s

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 4 8 4 ,  Standard for Combustible Metals,  was  p r e p a r e d  b y th e  Te c h n i c a l
C o m m i tte e  o n  C o m b u s ti b l e  M e ta l s  an d  M e tal  D u s ts ,  r e l e as e d  b y th e  C o r r e l a ti n g C o m m i tte e  o n
C o m b u s ti b l e  D u s ts ,  an d  a c te d  o n  b y th e  N F PA m e m b e r s h i p  d u r i n g  th e  2 0 2 1  N F PA Te c h n i c al
M e e ti n g h e l d  J u n e  1 4 –J u l y 2 .  I t wa s  i s s u e d  b y th e  S tan d ar d s  C o u n c i l  o n  Au gu s t 2 6 ,  2 0 2 1 ,  wi th  an
e ffe c ti ve  d a te  o f S e p te m b e r  1 5 ,  2 0 2 1 ,  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  d o c u m e n t h as  b e e n  am e n d e d  b y o n e  o r  m o r e  Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As )  a n d / o r
E r r ata.  S e e  “ C o d e s  &  S tan d ar d s ”  at www. n fp a. o r g  fo r  m o r e  i n fo r m ati o n .

T h i s  e d i ti o n  o f N F PA 4 8 4  wa s  a p p r o ve d  a s  a n  Am e r i c a n  N a ti o n a l  S ta n d ar d  o n  S e p te m b e r  1 5 ,
2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 4 8 4

T h e  2 0 0 2  e d i ti o n  o f N F PA 4 8 4 ,  th e n  ti tl e d  Standard for Combustible Metals,  Metal Powders,  and Metal
Dusts,  was  a c o m p r e h e n s i ve  c o m b u s ti b l e  m e tal  fre  s a fe ty d o c u m e n t.  I t was  c r e ate d  b y taki n g  th e
r e q u i r e m e n ts  o f th e  m e tal s  s tan d ar d s  N F PA 4 8 0 ,  Standard for the Storage,  Handling,  and Processing of
Magnesium Solids and Powders;  N F PA 4 8 1 ,  Standard for the Production,  Processing,  Handling,  and Storage of
Titanium;  N F PA 4 8 2 ,  Standard for the Production,  Processing,  Handling,  and Storage of Zirconium;  N F PA
4 8 5 ,  Standard for the Storage,  Handling,  Processing,  and Use of Lithium Metal;  N F PA 6 5 ,  Standard for the
Processing and Finishing of Aluminum;  an d  N F PA 6 5 1 ,  Standard for the Machining and Finishing of
Aluminum and the Production and Handling of Aluminum Powders,  a n d  m aki n g  th e m  i n to  i n d i vi d u a l
c h a p te r s  i n  N F PA 4 8 4 .  C h ap te r  1 0  wa s  wr i tte n  to  ad d r e s s  c o m b u s ti b l e  m e ta l s  n o t c o ve r e d  b y o n e  o f
th e  metal-specifc  c h ap te r s .  Ad d i ti o n al l y,  a metal-specifc  c h a p te r  was  wr i tte n  fo r  tan tal u m  b e c a u s e  o f
i ts  i n c r e a s e d  u s e .  T h u s ,  th e  o r i gi n al  e d i ti o n  o f N F PA 4 8 4  p r o vi d e d  s afe ty r e q u i r e m e n ts  fo r  a l l
c o m b u s ti b l e  m e ta l s ,  i n c l u d i n g  fo r  p r o c e s s i n g,  s to r a ge ,  h an d l i n g ,  d u s t c o l l e c ti o n ,  h o u s e ke e p i n g,  an d
fre  p r o te c ti o n .

T h e  2 0 0 6  e d i ti o n  o f N F PA 4 8 4 ,  Standard for Combustible Metals,  c o n tai n e d  s e ve r al  m a j o r  c h an g e s ,
i n c l u d i n g  a n e w ti tl e .  A n e w c h ap te r,  C h a p te r  4 ,  i n c l u d e d  te s t r e q u i r e m e n ts  fo r  c l as s i fyi n g  a  m a te r i al
a s  a  c o m b u s ti b l e  m e ta l .  O th e r  n e w c h ap te r s  we r e  C h ap te r  5 ,  wh i c h  ad d r e s s e d  al kal i  m e ta l s ;  C h ap te r
8 ,  wh i c h  ad d r e s s e d  n i o b i u m ;  an d  C h ap te r  1 3 ,  wh i c h  c o n s o l i d ate d  th e  fre  p r o te c ti o n  r e q u i r e m e n ts
fr o m  C h ap te r s  5  th r o u g h  1 2 .

T h e  2 0 0 9  e d i ti o n  o f N F PA 4 8 4  c o n ta i n e d  th e  fo l l o wi n g  c h an g e s :

( 1 ) Ad d i ti o n  o f n e w C h ap te r  1 4 ,  C o m b u s ti b l e  M e tal  Re c yc l i n g  F ac i l i ti e s
( 2 ) Ad d i ti o n  o f th r e s h o l d s  i n  Tab l e  1 . 1 . 9  fo r  a p p l i c a b i l i ty o f th e  d o c u m e n t;  b e fo r e  th i s  c h an g e ,

th e  s ta n d ar d  ap p l i e d  to  an y am o u n t o f a c o m b u s ti b l e  m e tal
( 3 ) U p d ate s  to  th e  r e c o m m e n d e d  s u p p re s s i o n  m ate r i a l s  i n  Tab l e  A. 1 3 . 3 . 3

T h e  2 0 1 2  e d i ti o n  o f N F PA 4 8 4  c o n ta i n e d  th e  fo l l o wi n g  c h an g e s :

( 1 ) A unifed  fo r m a t wa s  a p p l i e d  fo r  c h ap te r- to -c h ap te r  c o n s i s te n c y fo r  th e  i n d i vi d u a l
c o m b u s ti b l e  m e ta l s  i n  th e  d o c u m e n t.

( 2 ) N e w defnitions  we r e  a d d e d  fo r  dust explosion an d  dust fash-fre hazard area a n d  a n u m b e r  o f
p ar ti c u l ar  te r m s ,  i n c l u d i n g metal dust,  fnes,  superfnes,  ultrafnes,  fakes,  paste,  an d  ribbon.  A
defnition  fo r  screening test was  al s o  ad d e d .  T h e  c o m m i tte e  clarifed  wh e n  th e  s ta n d ar d  wo u l d
a p p l y r a th e r  th an  wh e n  th e  s tan d ar d  wo u l d  n o t a p p l y.  N e w i n fo r m a ti o n  wa s  i n c l u d e d  i n
C h ap te r  1 6  to  c l a r i fy th e  r e q u i r e m e n ts  fo r  te s ti n g a n d  c l as s i fyi n g  p o te n ti a l l y c o m b u s ti b l e
m e tal s .
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( 3 ) M an a ge m e n t o f c h a n ge  r e q u i r e m e n ts  we r e  ad d e d  to  c h a p te r s  wh e r e  th e y h a d  n o t b e e n
p r e vi o u s l y identifed.

( 4 ) N e w i n fo r m ati o n  was  a d d e d  ab o u t we t d u s t c o l l e c ti o n  s ys te m s  an d  h o u s e ke e p i n g,  b o th  o f
wh i c h  ar e  i m p o r tan t i s s u e s  fo r  th e  p r e ve n ti o n  o f fres  an d  e x p l o s i o n s .  P e r s o n al  p r o te c ti ve
e q u i p m e n t ( P P E )  r e q u i r e m e n ts  we r e  al s o  identifed.

( 5 ) C h ap te r  1 5 ,  F i r e  P r e ve n ti o n ,  F i r e  P r o te c ti o n ,  a n d  E m e r g e n c y Re s p o n s e ,  r e m ai n e d
r e tr o ac ti ve  fo r  al l  o f th e  specifc  m e tal  c h a p te r s  a n d  fo r  th e  g e n e r al  m e tal  c h a p te r.

( 6 ) C h ap te r  1 6 ,  C o m b u s ti b l e  M e tal  Re c yc l i n g  F ac i l i ti e s ,  was  r e tr o a c ti ve .  I n  a d d i ti o n ,  i n fo r m ati o n
was  ad d e d  to  a d d r e s s  e m e r ge n c y r e s p o n s e  r e q u i r e m e n ts .

( 7 ) H az ar d  an al ys i s  r e q u i r e m e n ts  we r e  m ad e  a p p l i c a b l e  to  al l  m e ta l  c h a p te r s .
( 8 ) A n e w c h ap te r  o n  p e r fo r m an c e -b as e d  d e s i gn  wa s  a d d e d .

T h e  2 0 1 5  e d i ti o n  o f N F PA 4 8 4  r e vi s e d  a p r o vi s i o n  i n  C h ap te r  1  th at e s ta b l i s h e d  a  fr am e wo r k fo r  th e  p r o te c ti o n  o f m i x tu r e s
o f m e tal s  a n d  o th e r  c o m b u s ti b l e  d u s ts  a n d  i n c l u d e d  r e vi s e d  defnitions  i n  C h a p te r  3 .  C h a p te r  4  was  c h an g e d  to  i n c l u d e  r e vi s e d
p r o c e d u r e s  fo r  m ate r i a l  c h ar a c te r i z ati o n  an d  d e te r m i n i n g  c o m b u s ti b i l i ty an d  e x p l o s i b i l i ty o f m e ta l  d u s ts .  As  p a r t o f th o s e
re q u i r e m e n ts ,  te s t d ata  o r  h i s to r i c al  d ata we r e  p e r m i tte d  to  b e  u s e d .  C h a p te r  5  wa s  c h an g e d  to  i n c l u d e  r e q u i r e m e n ts  fo r
m a n ag e m e n t s ys te m  e l e m e n ts ,  s u c h  a s  m a n a g e m e n t o f c h an g e ,  h a z a r d  an a l ys i s ,  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.  As  p a r t o f
an  e ffo r t to  c o n s o l i d ate  th e  fu n d a m e n ta l  r e q u i r e m e n ts  wi th i n  d e d i c ate d  c h ap te r s ,  i gn i ti o n  c o n tr o l  s o u r c e s ,  s u c h  as  h o t wo r k
an d  s ta ti c  e l e c tr i c i ty,  we r e  m o ve d  fr o m  C h a p te r  6  to  C h a p te r  8  an d  r e ti tl e d  C o n tr o l  o f I gn i ti o n  S o u r c e s .  C h ap te r  6  wa s  r e vi s e d
to  i n c l u d e  n e w r e q u i r e m e n ts  fo r  e m e r ge n c y r e s p o n s e  an d  p r e p a r e d n e s s .  I n  C h a p te r  7 ,  th e  c o m m i tte e  e s tab l i s h e d  a th r e s h o l d
fo r  fu gi ti ve  d u s t ac c u m u l ati o n s ,  wh i c h  was  u s e d  to  tr i gg e r  specifc  r e q u i r e m e n ts  r e l ate d  to  d u s t h a z a r d  c o n tr o l .  C h a p te r  9  was
modifed  to  i n c l u d e  r e q u i r e m e n ts  fo r  p n e u m ati c  c o n ve yi n g  s ys te m s .  T h e  c o m m i tte e  al s o  modifed  C h ap te r s  1 1  th r o u gh  1 8  b y
m o vi n g  re q u i r e m e n ts  c o m m o n  to  al l  th e  m e tal  typ e s  ( s u c h  as  P P E ,  m a n ag e m e n t o f c h an g e ,  d u s t c o l l e c ti o n ,  i gn i ti o n  s o u r c e s ,
an d  h a z ar d  an al ys i s )  to  th e  fu n d a m e n ta l  c h ap te r s  ( C h a p te r s  4  th r o u gh  9 ) .  T h e  c o m m i tte e  a l s o  ad d e d  ac c e p ta n c e  c r i te r i a  to
C h ap te r  1 9  fo r  m e tal  r e c yc l i n g .

T h e  2 0 1 9  e d i ti o n  o f N F PA 4 8 4  wa s  a  c o m p l e te  r e o r ga n i z ati o n  o f th e  d o c u m e n t.  M a n y o f th e  c h a n ge s  we r e  m ad e  to  al i gn  th e
d o c u m e n t wi th  N F PA 6 5 2 ,  Standard on the Fundamentals of Combustible Dust.  A n e w C h ap te r  7  was  ad d e d  o n  D u s t H a z a r d  An al ys i s .

C h ap te r  4 ,  Ge n e r a l ,  was  r e vi s e d  to  i n c l u d e  m a te r i al  o n  o b j e c ti ve s  a n d  c o m p l i a n c e  o p ti o n s  to  a l i g n  wi th  N F PA 6 5 2 .  I t wa s  a l s o
modifed  to  i n c l u d e  r e q u i r e m e n ts  o n  M an a g e m e n t o f C h a n ge  an d  P e r s o n n e l  P r o te c ti ve  E q u i p m e n t.

N e w c h ap te r s  we r e  ad d e d  to  th e  d o c u m e n t o n  N an o m e tal s  ( C h ap te r  1 2 )  an d  Ad d i ti ve  M a n u fac tu r i n g  ( C h a p te r  1 3 )  to
refect e m e r g i n g  te c h n o l o gi e s  a n d  i s s u e s  i n  th e  m e ta l s  i n d u s tr y.  C h ap te r  1 1 ,  P o wd e r  a n d  D u s t C o l l e c ti o n  a n d  C e n tr al i z e d
Vac u u m  S ys te m s ,  wa s  c o m p l e te l y r e wr i tte n  to  p r o vi d e  c l a r i ty fo r  u s e r s .  C h a p te r  1 5 ,  L e ga c y M e tal s ,  c o n s o l i d ate d  th e  c o m m o n
re q u i r e m e n ts  fo r  a l u m i n u m ,  m a gn e s i u m ,  n i o b i u m ,  ta n ta l u m ,  ti ta n i u m ,  z i r c o n i u m ,  an d  h a fn i u m  i n to  a  s i n gl e  l o c a ti o n .  N o te
th at th e  m a te r i a l  specifc  to  th e s e  m e tal s  r e m a i n s  i n  th e  metal-specifc  c h a p te r s .

I n  ad d i ti o n  to  th e  ab o ve  c h an g e s ,  defnitions  i n  C h a p te r  3  we r e  r e vi e we d  a n d  u p d ate d  to  c o r r e l a te  wi th  th o s e  i n  N F PA 6 5 2 ,
th e  fu n d a m e n ta l s  d o c u m e n t.  Wh e r e  r e q u i r e m e n ts  i n  th e  c o d e  we r e  r e tr o a c ti ve ,  s tate m e n ts  we r e  i n c l u d e d  to  c l e ar l y i n d i c a te
th at to  th e  u s e r.  M ate r i al  was  ad d e d  to  th e  s c o p e  i n  C h ap te r  1  to  c l ar i fy th e  a p p l i c ati o n  o f th e  s tan d ar d  to  m i x tu r e s  o f m e tal s
an d  o th e r  c o m b u s ti b l e  n o n m e tal  d u s ts .  C h a n ge s  i n  C h ap te r  8  clarifed  an d  s tr e n gth e n e d  th e  r e q u i r e m e n ts  r e ga r d i n g s ta ti c
e l e c tr i c i ty.  C h an g e s  we r e  a l s o  m a d e  to  th e  r e q u i r e m e n ts  fo r  e l e c tr i c a l  ar e a  classifcation  fr o m  NFPA 70®,  National Electrical

Code®,  to  c l a r i fy th at th e  c o m m i tte e  d i d  n o t ag r e e  wi th  th e  defnition  o f c o m b u s ti b l e  d u s t fo u n d  i n  NFPA 70.  T h e  c o m m i tte e
al s o  clarifed  th at th e  z o n e  classifcation  s ys te m  m u s t n o t b e  u s e d  fo r  m e tal  d u s ts .

F o r  th e  2 0 2 2  e d i ti o n ,  th e  s tan d ar d  h a s  b e e n  r e o r ga n i z e d  s o  th at th e  frst n i n e  c h a p te r s  c o r r e l a te  wi th  th e  to p i c s  c o ve r e d  i n
N F PA 6 5 2 ,  a s  we l l  a s  to  o r g an i z e  th e  r e m a i n i n g  c h ap te r s  s o  th at th e  r e q u i r e m e n ts  i n  th e  frst n i n e  c h a p te r s  d o  n o t confict wi th
o th e r ar e a s  o f th e  s tan d ar d .  L an g u a ge  h a s  b e e n  ad d e d  to  th e  an n e x  to  ad d r e s s  h a z a r d s  th a t m i g h t e x i s t i n  q u an ti ti e s  u n d e r  th e
s tan d ar d ’ s  ap p l i c ab i l i ty th r e s h o l d s .

I n  ad d i ti o n ,  a r e q u i r e m e n t h as  b e e n  ad d e d  fo r  th e  Ks t va l u e  to  b e  d o u b l e d  fo r  c e r tai n  m e tal s  u n l e s s  th e i r  e x p l o s i b i l i ty
c h a r ac te r i s ti c s  ar e  d e te r m i n e d  i n  a 1  m 3  o r  l ar g e r  te s t ve s s e l ,  an d  a n n e x  m ate r i a l  h as  b e e n  ad d e d  to  e x p l ai n  th i s  r e q u i r e m e n t.
T h e  r e q u i r e m e n ts  fo r  fre  d e te c ti o n  fo r  d r y-typ e  a i r-m ate r i a l  s e p a r ato r s  h ave  al s o  b e e n  r e vi s e d  to  al l o w fo r  m e th o d s  o th e r  th an
s u r fac e -m o u n te d  d e vi c e s  an d  to  r e q u i r e  th a t a l l  flter  l o c ati o n s  ( i f p r e s e n t)  b e  m o n i to r e d .

T h e  L e ga c y M e tal s  c h ap te r  h a s  b e e n  r e o r ga n i z e d  to  c o n s o l i d a te  th e  r e q u i r e m e n ts  th at ap p l y to  al l  l e g ac y m e tal s ,  an d  th e
c h a p te r  o n  Ad d i ti ve  M an u fa c tu r i n g  h a s  b e e n  r e vi s e d  to  a d d r e s s  th e  g r o wi n g  u ti l i z a ti o n  o f m e tal  p o wd e r s  i n  ad d i ti ve
m a n u fac tu r i n g ,  a d d r e s s i n g d u s t h a z a r d  an a l ys i s ,  th e  l o c ati o n  o f e m e r ge n c y s h u td o wn  c o n tr o l s ,  h a r ve s ti n g  p r i n te d  o b j e c ts ,
p o wd e r  s to r a ge ,  an d  o p e r ato r  tr ai n i n g .
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8 . 2 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 0
8 . 3 O p e r ati n g  P r o c e d u r e s  a n d  P r a c ti c e s .  . . . . . . . . . . . . . . . . . 4 8 4 –  2 0
8 . 4 H o u s e ke e p i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 1
8 . 5 H o t Wo r k.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 1
8 . 6 P e r s o n al  P r o te c ti ve  E q u i p m e n t ( P P E ) .  . . . . . . . . . . . . . . 4 8 4 –  2 1
8 . 7 I n s p e c ti o n ,  Te s ti n g ,  an d  M ai n te n a n c e .  . . . . . . . . . . . . . . 4 8 4 –  2 1
8 . 8 Tr a i n i n g  a n d  H a z a r d  Awa r e n e s s .  . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 1
8 . 9 C o n tr a c to r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 1
8 . 1 0 E m e r g e n c y P l an n i n g  a n d  Re s p o n s e .  . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2
8 . 1 1 I n c i d e n t I n ve s ti g a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2
8 . 1 2 M a n a g e m e n t o f C h a n g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2
8 . 1 3 D o c u m e n ta ti o n  Re te n ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2
8 . 1 4 M a n a g e m e n t S ys te m s  Re vi e w.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2

8 . 1 5 E m p l o ye e  P a r ti c i p a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2

C h ap te r 9 H az ard  M an age m e n t:  M i ti gati o n  an d
P re ve n ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2

9 . 1 I n h e r e n tl y S a fe r  D e s i g n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2
9 . 2 B u i l d i n g  D e s i g n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 2
9 . 3 E q u i p m e n t D e s i g n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 5
9 . 4 I g n i ti o n  S o u r c e  C o n tr o l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  2 8
9 . 5 P yr o p h o r i c  D u s ts .  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 1
9 . 6 D u s t C o n tr o l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 1
9 . 7 E x p l o s i o n  P r e ve n ti o n / P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 2
9 . 8 F i r e  P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 2

C h ap te r 1 0 Fi re  P re ve n ti o n ,  Fi re  P ro te c ti o n ,  an d
E m e rge n c y Re s p o n s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 3

1 0 . 1 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 3
1 0 . 2 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 3
1 0 . 3 O p e r ati n g  P r o c e d u r e s  a n d  P r a c ti c e s .  . . . . . . . . . . . . . . . . . 4 8 4 –  3 3
1 0 . 4 F i r e  P r e ve n ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 3
1 0 . 5 F i r e  P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 4
1 0 . 6 Tr a i n i n g  a n d  H a z a r d  Awa r e n e s s .  . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 5
1 0 . 7 E m e r g e n c y P l a n n i n g / P r e p a r e d n e s s  a n d

Re s p o n s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 6
1 0 . 8 E m e r g e n c y Re s p o n s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 7
1 0 . 9 I n c i d e n t I n ve s ti g ati o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8

C h ap te r 1 1 H o u s e ke e p i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8
1 1 . 1 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8
1 1 . 2 Ap p l i c a b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8
1 1 . 3 H o u s e ke e p i n g  P l a n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8
1 1 . 4 C l e a n u p  P r o c e d u r e s  fo r  F u g i ti ve  D u s t

Ac c u m u l a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8
1 1 . 5 C l e a n u p  o f S p i l l e d  D u s t,  F i n e  o r  P o wd e r.  . . . . . . . . . . 4 8 4 –  3 8
1 1 . 6 Va c u u m  C l e a n i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 8
1 1 . 7 C o m p r e s s e d  Ai r  C l e an i n g  Re q u i r e m e n ts .  . . . . . . . . . . 4 8 4 –  3 8
1 1 . 8 Wa te r-C l e an i n g  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9
1 1 . 9 C l e a n i n g  F r e q u e n c y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9
1 1 . 1 0 Ge n e r a l  P r e c au ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9

C h ap te r 1 2 C o n tro l  o f I gn i ti o n  S o urc e s  . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9
1 2 . 1 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9
1 2 . 2 H o t Wo r k.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9
1 2 . 3 C o n tr o l  o f F r i c ti o n  H az ar d s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  3 9
1 2 . 4 E l e c tr i c al  Ar e a  Classifcation.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 0
1 2 . 5 P o r ta b l e  E l e c tr i c a l  a n d  E l e c tr o n i c  E q u i p m e n t.  . 4 8 4 –  4 0

C h ap te r 1 3 P n e u m ati c  C o n ve yi n g,  D us t C o l l e c ti o n ,
an d  C e n tral i z e d  Vac uu m  C l e an i n g
S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 0

1 3 . 1 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 0
1 3 . 2 D u s t C o l l e c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 0
1 3 . 3 C e n tr al i z e d  Va c u u m  C l e a n i n g  S ys te m .  . . . . . . . . . . . . . . 4 8 4 –  4 6
1 3 . 4 P o r ta b l e  Va c u u m  C l e a n e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 6
1 3 . 5 P n e u m a ti c  C o n ve yi n g  o f P o wd e r.  . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 6
1 3 . 6 P o wd e r  C o l l e c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 7

C h ap te r 1 4 N an o m e tal  P o wde rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 8
1 4 . 1 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 8
1 4 . 2 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 8
1 4 . 3 N a n o p a r ti c l e  P r o d u c ti o n  P r o c e s s e s .  . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 8
1 4 . 4 E q u i p m e n t D e s i g n  a n d  O p e r a ti o n .  . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 8
1 4 . 5 H o u s e ke e p i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 9

C h ap te r 1 5 Ad d i ti ve  M an ufac tu ri n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 9
1 5 . 1 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 9
1 5 . 2 Ge n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 9
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C O M B U S T I B L E  M E TAL S4 8 4 - 6

2 0 2 2  E d i t i o n

1 5 . 3 Ad d i ti ve  M a n u fa c tu r i n g  E q u i p m e n t an d
O p e r a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  4 9

1 5 . 4 E q u i p m e n t a n d  O b j e c t C l e a n i n g .  . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 1
1 5 . 5 Tr a i n i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 1
1 5 . 6 E m e r g e n c y Re s p o n s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 1

C h ap te r 1 6 Al kal i  M e tal s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 2
1 6 . 1 Ge n e r a l  P r o vi s i o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 2
1 6 . 2 F a c i l i ty D e s i g n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 2
1 6 . 3 P r i m ar y M e ta l  P ro d u c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 2
1 6 . 4 P o wd e r  P r o d u c ti o n .  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 3
1 6 . 5 E n d  U s e rs  o f P o wd e r.  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 3
1 6 . 6 P r o c e s s i n g  a n d  H an d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 3
1 6 . 7 M a c h i n i n g ,  F a b r i c a ti o n ,  F i n i s h i n g ,  a n d  M e d i a

B l a s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 3
1 6 . 8 S to r ag e  a n d  H an d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 3
1 6 . 9 F i r e  a n d  E x p l o s i o n  P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 4
1 6 . 1 0 O th e r.  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 4

C h ap te r 1 7 L e gac y M e tal s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 4
1 7 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 4
1 7 . 2 F a c i l i ty D e s i g n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 5
1 7 . 3 P r i m ar y M e ta l  P ro d u c ti o n  ( S m e l ti n g ) .  . . . . . . . . . . . . . . 4 8 4 –  5 5
1 7 . 4 P o wd e r  P r o d u c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 6
1 7 . 5 E n d  U s e rs  o f P o wd e r.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  5 9
1 7 . 6 P r o c e s s i n g  a n d  H an d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 0
1 7 . 7 M a c h i n i n g ,  F a b r i c a ti o n ,  F i n i s h i n g ,  a n d  M e d i a

B l a s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 1
1 7 . 8 S to r ag e  a n d  H an d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 3
1 7 . 9 F i r e  a n d  E x p l o s i o n  P r e ve n ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 5

C h ap te r 1 8 O th e r M e tal s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 6
1 8 . 1 Ge n e r a l  P r o vi s i o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 6
1 8 . 2 F a c i l i ty D e s i g n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 6
1 8 . 3 P r i m ar y M e ta l  P ro d u c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 6
1 8 . 4 P o wd e r  P r o d u c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 7
1 8 . 5 E n d  U s e rs  o f P o wd e r.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 7
1 8 . 6 P r o c e s s i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 8
1 8 . 7 M a c h i n i n g ,  F a b r i c a ti o n ,  F i n i s h i n g ,  a n d  M e d i a

B l a s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 9
1 8 . 8 S to r ag e  a n d  H an d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  6 9
1 8 . 9 F i r e  a n d  E x p l o s i o n  P r e ve n ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  7 0
1 8 . 1 0 O th e r.  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  7 0

C h ap te r 1 9 Re c yc l i n g an d  Was te  M an age m e n t
Fac i l i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  7 0

1 9 . 1 Ge n e r a l  P r o vi s i o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 4 –  7 0
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r

d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g  a s e c ti o n  o r  p a r ag r ap h
i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fro m  an o th e r  N F PA

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

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

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

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

1 . 1 *  S c o p e .    T h i s  s tan d ar d  p r o vi d e s  r e q u i r e m e n ts  fo r  th e
p r o d u c ti o n ,  p r o c e s s i n g ,  fnishing,  h an d l i n g ,  r e c yc l i n g ,  s to r ag e ,
a n d  u s e  o f al l  m e ta l s  a n d  a l l o ys  th a t ar e  i n  a fo r m  th at i s  c ap a‐

b l e  o f c o m b u s ti o n  o r  e x p l o s i o n .

1 . 1 . 1 *    T h e  p r o c e d u r e s  i n  C h ap te r  5  s h al l  b e  u s e d  to  d e te r ‐
m i n e  wh e th e r  a  m e tal  i s  i n  a n o n c o m b u s ti b l e  fo r m .

1 . 1 . 2  C o m b u s ti b l e  M e tal s .

1 . 1 . 2 . 1    T h i s  s tan d ar d  p r o vi d e s  r e q u i r e m e n ts  fo r  o p e r a ti o n s
wh e r e  m e ta l  o r  m e tal  al l o ys  ar e  s u b j e c te d  to  p r o c e s s i n g  o r
fnishing  o p e r a ti o n s  th at p r o d u c e  c o m b u s ti b l e  m e tal  i n  an y

fo r m .

1 . 1 . 2 . 2 *    T h i s  s ta n d ar d  s h al l  ap p l y to  th e  s to r a ge  o r  u s e  o f i g n i ‐
ti b l e  fbers/fyings,  specifcally wi th  r e ga r d  to  fre  h az ar d s .

1 . 1 . 2 . 3 *    O p e r ati o n s  wh e r e  m e ta l  o r  m e tal  al l o ys  ar e  s u b j e c te d
to  p r o c e s s i n g  o r  fnishing  o p e r a ti o n s  th at p ro d u c e  c o m b u s ti b l e

m e tal s  s h a l l  i n c l u d e ,  b u t s h a l l  n o t b e  l i m i te d  to ,  m a c h i n i n g ,

s a wi n g ,  g r i n d i n g ,  s an d i n g,  buffng,  p o l i s h i n g ,  a n d  th e r m al
s p r ayi n g .

1 . 1 . 3 *    M e tal s ,  m e tal  al l o y p a r ts ,  a n d  th o s e  m ate r i a l s ,  i n c l u d i n g
s c r ap  a n d  m i x tu r e s ,  s h al l  b e  s u b j e c t to  th e  r e q u i r e m e n ts  o f th e

m e tal  wh o s e  c o m b u s ti o n  c h ar ac te r i s ti c s  th e y m o s t c l o s e l y
m a tc h .

1 . 1 . 4    M e ta l s ,  m e ta l  a l l o y p a r ts ,  a n d  th o s e  m ate r i al s  an d
m i x tu r e s ,  i n c l u d i n g  s c r ap ,  n o t c o ve r e d  b y a specifc  m e tal  c h a p ‐

te r,  ar e  s u b j e c t to  th e  r e q u i r e m e n ts  o f C h ap te r  1 8 .

1 . 1 . 5    M a te r i al s  s u b m i tte d  fo r  r e c yc l i n g o r  was te  d i s p o s a l  s h a l l
b e  s u b j e c t to  th e  r e q u i r e m e n ts  o f C h ap te r  1 9 .

1 . 1 . 6 *    T h i s  s tan d ar d  p r o vi d e s  r e q u i r e m e n ts  fo r  m i x tu r e s  th a t
c o n tai n  m e tal s  e x h i b i ti n g  c o m b u s ti o n  c h a r ac te r i s ti c s  o f m e tal s

c o ve r e d  b y th i s  s ta n d a r d .  (See 5. 2. 4 for additional information on
testing and characterization. )

1 . 1 . 6 . 1    M e ta l  o n l y m i x tu r e s  s h al l  b e  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 .

Δ 1 . 1 . 6 . 2 *    M e tal -c o n tai n i n g  m i x tu r e s  th at a l s o  c o n tai n  c o m b u s ti ‐
b l e  n o n m e tal  d u s ts  s h a l l  b e  p e r m i tte d  to  b e  e x c l u d e d  fr o m  th i s
s tan d ar d  an d  p r o te c te d  a c c o r d i n g to  N F PA 6 5 2  a n d  N F PA 6 5 4

o r  an o th e r  N F PA i n d u s tr y-  o r  commodity-specifc  s tan d ar d ,  i f i t
i s  e s tab l i s h e d  b y te s ti n g th a t th e  m i x tu r e  m e e ts  a l l  o f th e  fo l l o w‐
i n g c r i te r i a :

( 1 ) I t h as  b e e n  d e m o n s tr a te d  th at m i x tu r e  fres  c a n  b e
c o n tr o l l e d  s a fe l y a n d  e ffe c ti ve l y wi th  C l a s s  AB C  fre-
extinguishing  a ge n ts .

( 2 ) I t h as  b e e n  d e m o n s tr a te d  th a t m i x tu r e  fres  c a n  b e
c o n tr o l l e d  s a fe l y a n d  e ffe c ti ve l y wi th  wa te r.

( 3 ) T h e  m ate r i a l  i s  n o t a U N  C l as s  4 . 3  s o l i d  a s  te s te d  u s i n g
U N  C l a s s  4 . 3  wate r  r e ac ti vi ty te s t m e th o d s .

( 4 ) I t h as  b e e n  d e m o n s tr ate d  th at th e  vo l u m e  r e s i s ti vi ty i s
g r e ate r  th a n  1  M  o h m -m .

( 5 ) I t i s  n o t a m i x tu r e  o f m e tal  an d  m e tal -o x i d e  th at c an
u n d e r g o  a n  e x o th e r m i c  o x i d ati o n -r e d u c ti o n ( th e r m i te )
r e ac ti o n .

1 . 1 . 7 *    T h i s  s ta n d ar d  s h al l  n o t ap p l y to  th e  tr an s p o r tati o n  o f
m e tal s  i n  a n y fo r m  o n  p u b l i c  h i g h wa ys  an d  wa te r ways  o r  b y ai r
o r  r a i l .

1 . 1 . 8    T h i s  s tan d ar d  s h al l  n o t ap p l y to  th e  p r i m ar y p r o d u c ti o n
o f al u m i n u m ,  m ag n e s i u m ,  an d  l i th i u m .

1 . 1 . 9    T h i s  s ta n d ar d  s h a l l  ap p l y to  l a b o r a to r i e s  th a t h an d l e  o r
u s e  m o r e  th an  0 . 2 3  kg  ( 1 ∕2  l b )  o f al ka l i  m e ta l s  o r  0 . 9 0 7  kg ( 2  l b )
a gg r e g ate  o f o th e r  c o m b u s ti b l e  m e tal s ,  e x c l u d i n g a l kal i  m e tal s .

1 . 1 . 9 . 1    Ap p l i c a b i l i ty th r e s h o l d s  fo r  s to r a ge  i n  l ab o r ato r i e s
s h a l l  fo l l o w th e  ap p r o p r i ate  o c c u p a n c y classifcation  a s  d e s i gn a ‐

te d  b y N F PA 4 5  an d  th r e s h o l d  q u an ti ti e s  p e r  Ta b l e  1 . 1 . 1 1 .

1 . 1 . 1 0    Al l  al ka l i  m e tal s  an d  m e tal s  th at a r e  i n  a  fo r m  th at i s
wate r  r e ac ti ve  s h al l  b e  s u b j e c t to  th i s  s tan d ar d .

1 . 1 . 1 1 *    I f th e  q u a n ti ty o f a  c o m b u s ti b l e  m e ta l  l i s te d  i n  Tab l e
1 . 1 . 1 1  i s  e x c e e d e d  i n  an  o c c u p an c y,  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  ap p l y.

1 . 2  P urp o s e .    T h e  o b j e c ti ve  o f th i s  s ta n d ar d  s h al l  b e  to  m i n i ‐
m i z e  th e  o c c u r r e n c e  o f,  a n d  r e s u l ti n g d am ag e  fr o m ,  fre  o r

e x p l o s i o n  i n  ar e as  wh e r e  c o m b u s ti b l e  m e tal s  o r  m e tal  d u s ts  a r e
p r o d u c e d ,  p r o c e s s e d ,  fnished,  h a n d l e d ,  s to r e d ,  an d  u s e d .
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2 0 2 2  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 .

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

1 . 3 . 1    T h e  p r o vi s i o n s  o f th i s  d o c u m e n t s h a l l  b e  c o n s i d e r e d
n e c e s s ar y to  p r o vi d e  a  r e a s o n a b l e  l e ve l  o f p r o te c ti o n  fr o m  l o s s
o f l i fe  an d  p r o p e r ty fr o m  fre  an d  e x p l o s i o n .

•
N 1 . 3 . 2    T h i s  s tan d ar d  s h a l l  b e  u s e d  to  s u p p l e m e n t th e  r e q u i r e ‐

m e n ts  e s tab l i s h e d  b y N F PA 6 5 2 .

1 . 4  Conficts.

1 . 4 . 1    Wh e r e  a confict e x i s ts  b e twe e n  a r e q u i r e m e n t o f
N F PA 6 5 2  an d  a r e q u i r e m e n t o f th i s  s tan d ar d ,  th e  r e q u i r e m e n t
o f th i s  s tan d ar d  s h al l  ap p l y.

1 . 4 . 2    Wh e r e  a r e q u i r e m e n t specifed  i n  th i s  s tan d ar d  specif‐
cally p r o h i b i ts  a r e q u i r e m e n t specifed  i n  N F PA 6 5 2 ,  th e

p r o h i b i ti o n  i n  th i s  s tan d ar d  s h a l l  a p p l y.

N 1 . 4 . 3    Wh e r e  th i s  s tan d a r d  n e i th e r  p r o h i b i ts  n o r  p r o vi d e s  a
r e q u i r e m e n t,  th e  r e q u i r e m e n t i n  N F PA 6 5 2  s h a l l  a p p l y.

N 1 . 4 . 4    Wh e r e  a confict b e twe e n  a  g e n e r al  r e q u i r e m e n t o f th i s
s tan d ar d  an d  a  specifc  r e q u i r e m e n t o f th i s  s ta n d ar d  e x i s ts ,  th e
specifc  r e q u i r e m e n t s h a l l  a p p l y.

1 . 5  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s tan d ar d  s h a l l  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  an  ac c e p tab l e
d e g r e e  o f p r o te c ti o n  fr o m  th e  h az ar d s  ad d r e s s e d  i n  th i s  s tan d ‐

a r d  at th e  ti m e  th e  s tan d a r d  wa s  i s s u e d .

1 . 5 . 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 tan d ‐
a r 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 ta l ‐

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 ati o n  p r i o r  to  th e  e ffe c ti ve  d a te  o f th e  s ta n d ar d .

1 . 5 . 2 *    Wh e r e  specifed,  th e  p r o vi s i o n s  o f th i s  s tan d ar d  s h al l  b e
r e tr o ac ti ve .

1 . 5 . 3    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‐

Tab l e  1 . 1 . 1 1  Ap p l i c ab i l i ty T h re s h o l d s  b y O c c u p an c y

O c c u p an c y C l as s
( as  defned  i n

NFPA 5000)

T h re s h o l d
Q u an ti ty

( kg)

T h re s h o l d
Q u an ti ty

( l b )

As s e m b l y 0 . 4 5 4 1
E d u c a ti o n a l 0 . 2 3  kg  o f a l ka l i  m e tal s  

o r  0 . 9 0 7  a g g r e g a te  o f 
o th e r  c o m b u s ti b l e  
m e tal s ,  e x c l u d i n g  
a l k al i  m e ta l s

1 ∕2  l b  o f a l ka l i  m e tal s  
o r  2  a g g r e g a te  o f 
o th e r  c o m b u s ti b l e  
m e ta l s ,  e x c l u d i n g  
a l ka l i  m e tal s

D a y c a r e N o t p e r m i tte d N o t p e r m i tte d
H e a l th  c a r e 0 . 9 0 7 2
Am b u l a to r y 

h e al th  c ar e
0 . 9 0 7 2

D e te n ti o n  a n d  
c o r r e c ti o n a l

N o t p e r m i tte d N o t p e r m i tte d

Re s i d e n ti a l 0 . 9 0 7 2
Re s i d e n ti a l  b o a r d  

an d  c a r e
N o t p e r m i tte d N o t p e r m i tte d

M e r c a n ti l e 0 . 9 0 7 2
B u s i n e s s 4 . 5 3 5 1 0  fo r  s to r a g e ;  0  fo r  

u s e  a n d  h a n d l i n g
I n d u s tr i a l 2 . 2 6 8 5
S to r ag e 2 2 . 6 7 5 5 0

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 . 5 . 4    T h e  r e tr o a c 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  a p p l i c a ti o n  c l e ar l y wo u l d  b e
i m p r a c ti c a l  i n  th e  j u d g m e n t o f th e  au 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 gr e e  o f s a fe ty i s  p r o vi d e d .

1 . 6  E q u i val e n c y.    N o th i n g  i n  th i s  s ta n d a r d  s h a l l  b e  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 tan c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐
i ty,  an d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  s tan d ar d ,  p r o vi d e d
te c h n i c al  d o c u m e n tati o n  i s  m a d e  a va i l ab 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  to  d e m o n s tr ate  e q u i va l e n c y,  an d  th e  s ys te m ,
m e th o d ,  o r  d e vi c e  i s  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 .

1 . 7  U n i ts  an d  Fo r m u l as .

1 . 7 . 1  S I  U n i ts .    M e tr i c  u n i ts  o f m e as u r e m e n t i n  th i s  s tan d ar d
s h a l l  b e  i n  ac c o r d a n c e  wi th  th e  m o d e r n i z e d  m e tr i c  s ys te m
kn o wn  as  th e  I n te r n ati o n al  S ys te m  o f U n i ts  ( S I ) .

1 . 7 . 2 *  P ri m ar y an d  E q ui val e n t Val u e s .    I f a val u e  fo r  a  m e as ‐
u r e m e n t a s  gi ve n  i n  th i s  s tan d a r d  i s  fo l l o we d  b y a n  e q u i val e n t
va l u e  i n  o th e r  u n i ts ,  th e  frst s tate d  val u e  s h al l  b e  r e ga r d e d  a s
th e  r e q u i r e m e n t.

1 . 7 . 3  C o n ve rs i o n  P ro c e d u re .    S I  u n i ts  s h a l l  b e  c o n ve r te d  b y
m u l ti p l yi n g th e  q u an ti ty b y th e  c o n ve r s i o n  fac to r  an d  th e n
ro u n d i n g  th e  r e s u l t to  th e  a p p r o p r i a te  n u m b e r  o f signifcant
d i g i ts .

N 1 . 7 . 4    Wh e r e  e x tr ac te d  te x t c o n tai 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  val u e s  i n  th e  e x tr ac te d  te x t h ave  b e e n
r e ta i 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  val 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.

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

N F PA 1 ,  Fire Code,  2 0 2 1  e d i ti o n .
N F PA 2 ,  Hydrogen Technologies Code,  2 0 2 0  e d i ti o n .
N F PA 1 0 ,  Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
N F PA 1 1 ,  Standard for Low-,  Medium-,  and High-Expansion

Foam,  2 0 2 1  e d i ti o n .
N F PA 1 2 ,  Standard on Carbon Dioxide Extinguishing Systems,

2 0 2 1  e d i ti o n .
N F PA 1 2 A,  Standard on Halon 1 301  Fire Extinguishing Systems,

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

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 2 2  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 1 7 ,  Standard for Dry Chemical Extinguishing Systems,  2 0 2 1

e d i ti o n .
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RE F E RE N C E D  P U B L I C AT I O N S 4 8 4 - 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

N F PA 2 0 ,  Standard for the Installation of Stationary Pumps for
Fire Protection,  2 0 2 2  e d i ti o n .

N F PA 2 2 ,  Standard for Water Tanks for Private Fire Protection,
2 0 1 8  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 2 2  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 .

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

N F PA 3 3 ,  Standard for Spray Application Using Flammable or
Combustible Materials,  2 0 2 1  e d i ti o n .

N F PA 3 4 ,  Standard for Dipping,  Coating,  and Printing Processes
Using Flammable or Combustible Liquids,  2 0 2 1  e d i ti o n .

N F PA 4 5 ,  Standard on Fire Protection for Laboratories Using Chem‐
icals,  2 0 1 9  e d i ti o n .

N F PA 5 1 B ,  Standard for Fire Prevention During Welding,  Cutting,
and Other Hot Work,  2 0 1 9  e d i ti o n .

N F PA 5 4 ,  National Fuel Gas Code,  2 0 2 1  e d i ti o n .
N F PA 6 8 ,  Standard on Explosion Protection by Defagration Vent‐

ing,  2 0 1 8  e d i ti o n .
N F PA 6 9 ,  Standard on Explosion Prevention Systems,  2 0 1 9

e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
N F PA 7 2 ® ,  National Fire Alarm and Signaling Code®,  2 0 2 2

e d i ti o n .
N F PA 7 7 ,  Recommended Practice on Static Electricity,  2 0 1 9

e d i ti o n .
N F PA 8 0 ,  Standard for Fire Doors and Other Opening Protectives,

2 0 2 2  e d i ti o n .
N F PA 8 5 ,  Boiler and Combustion Systems Hazards Code,  2 0 1 9

e d i ti o n .
N F PA 8 6 ,  Standard for Ovens and Furnaces,  2 0 1 9  e d i ti o n .
N F PA 9 1 ,  Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  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 0 ,  Standard on Types of Building Construction,  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 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 6 0 0 ,  Standard on Facility Fire Brigades,  2 0 2 0  e d i ti o n .
N F PA 6 5 2 ,  Standard on the Fundamentals of Combustible Dust,

2 0 2 2  e d i ti o n .
N F PA 6 5 4 ,  Standard for the Prevention of Fire and Dust Explosions

from the Manufacturing,  Processing,  and Handling of Combustible
Particulate Solids,  2 0 2 0  e d i ti o n .

N F PA 7 0 4 ,  Standard System for the Identifcation of the Hazards of
Materials for Emergency Response,  2 0 2 2  e d i ti o n .

N F PA 7 5 0 ,  Standard on Water Mist Fire Protection Systems,  2 0 1 9
e d i ti o n .

N F PA 1 0 8 1 ,  Standard for Facility Fire Brigade Member Professional
Qualifcations,  2 0 1 8  e d i ti o n .

N F PA 2 0 0 1 ,  Standard on Clean Agent Fire Extinguishing Systems,
2 0 2 1  e d i ti o n .

N F PA 2 1 1 2 ,  Standard on Flame-Resistant Clothing for Protection of
Industrial Personnel Against Short-Duration Thermal Exposures from
Fire,  2 0 1 8  e d i ti o n .

N F PA 2 1 1 3 ,  Standard on Selection,  Care,  Use,  and Maintenance of
Flame-Resistant Garments for Protection of Industrial Personnel
Against Short-Duration Thermal Exposures from Fire,  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 M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h a n i c al
E n g i n e e r s ,  Two  P ar k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  B 3 1 . 3 ,  Process Piping,  2 0 1 6 .

2 . 3 . 2  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  E 1 1 ,  Standard Specifcation for Woven Wire Test Sieve Cloth
and Test Sieves,  2 0 2 0 .

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

AS T M  E 1 2 2 6 ,  Standard Test Method for Explosibility of Dust
Clouds,  2 0 1 9 .

AS T M  E 1 5 1 5 ,  Standard Test Method for Minimum Explosible
Concentration of Combustible Dusts,  2 0 1 4 .

AS T M  E 2 0 1 9 ,  Standard Test Method for Minimum Ignition
Energy of a Dust Cloud in Air,  2 0 0 3 ,  r e a p p r o ve d  2 0 1 9 .

AS T M  E 2 9 3 1 ,  Standard Test Method for Limiting Oxygen
(Oxidant) Concentration of Combustible Dust Clouds,  2 0 1 3 ,  r e a p ‐
p r o ve d  2 0 1 9 .

AS T M  F 1 0 0 2 ,  Standard Performance Specifcation for Protective
Clothing and Materials for Use by Workers Exposed to Specifc Molten

Substances and Related Thermal Hazards,  2 0 1 5 .

I S O / AS T M  5 2 9 0 0 ,  Standard Terminology for Additive Manufac‐
turing — General Principles — Terminology,  2 0 1 5 .

N 2 . 3 . 3  I E C  P u b l i c ati o n s .    I n te r n a ti o n a l  E l e c tr o te c h n i c al
C o m m i s s i o n ,  3 ,  r u e  d e  Va r e m b é ,  P. O .  B o x  1 3 1 ,  C H -1 2 1 1
Ge n e va  2 0 ,  S wi tz e r l a n d .

I E C  6 1 3 4 0 -4 -4 ,  Electrostatics — Part 4-4: Standard Test Methods
for Specifc Applications — Electrostatic Classifcation of Flexible Inter‐

mediate Bulk Containers (FIBC),  2 0 0 5 .

2 . 3 . 4  I S A P u b l i c ati o n s .    I n te r n ati o n a l  S o c i e ty o f Au to m a ti o n ,
6 7  T.  W.  Al e x a n d e r  D r i ve ,  P O  B o x  1 2 2 7 7 ,  Re s e arc h  Tr i a n gl e

P ar k,  N C  2 7 7 0 9 .

I S A 8 4 . 0 0 . 0 1 ,  Functional Safety: Application of Safety Instrumen‐
ted Systems for the Process Industry Sector,  2 0 0 4 .

2 . 3 . 5  U N  P u b l i c ati o n s .    U n i te d  N a ti o n s  P u b l i c ati o n s ,  Ro o m
D C 2 -8 5 3 ,  2  U N  P l a z a ,  N e w Yo r k,  N Y 1 0 0 1 7 .

UN Recommendations on the Transport of Dangerous Goods:
Manual of Tests and Criteria,  5 th  e d i ti o n ,  2 0 0 9 .

2 . 3 . 6  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .
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C O M B U S T I B L E  M E TAL S4 8 4 - 1 0

2 0 2 2  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 . 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 5 1 B ,  Standard for Fire Prevention During Welding,  Cutting,
and Other Hot Work,  2 0 1 9  e d i ti o n .

N F PA 6 8 ,  Standard on Explosion Protection by Defagration Vent‐
ing,  2 0 1 8  e d i ti o n .

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

NFPA 70® ,  National Electrical Code®,  2 0 2 0  e d i ti o n .
N F PA 7 7 ,  Recommended Practice on Static Electricity,  2 0 1 9

e d i ti o n .
N F PA 9 1 ,  Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  2 0 2 0  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 4 9 9 ,  Recommended Practice for the Classifcation of Combus‐

tible Dusts and of Hazardous (Classifed) Locations for Electrical
Installations in Chemical Process Areas,  2 0 2 1  e d i ti o n .

N F PA 6 5 2 ,  Standard on the Fundamentals of Combustible Dust,
2 0 1 9  e d i ti o n .

N F PA 6 5 4 ,  Standard for the Prevention of Fire and Dust Explosions
from the Manufacturing,  Processing,  and Handling of Combustible
Particulate Solids,  2 0 2 0  e d i ti o n .

N F PA 9 2 1 ,  Guide for Fire and Explosion Investigations,  2 0 2 1
e d i ti o n .

N F PA 1 2 5 0 ,  Recommended Practice in Fire and Emergency Service
Organization Risk Management,  2 0 2 0  e d i ti o n .

N F PA 1 4 5 1 ,  Standard for a Fire and Emergency Service Vehicle
Operations Training Program,  2 0 1 8  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 a l l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

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

3 . 2  N FPA Offcial  Defnitions.

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

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

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

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i al s  to  wh i c h  h a s  b e e n
atta c h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m ar k o f an  o r g an ‐
i z ati o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

a n d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐
al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s

c o m p l i an c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 4 *  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 a te r i al s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐

m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i 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 .

3 . 2 . 5  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 6  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 7  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 r d  “ 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 r al l y s u i tab l e
fo r  m an d ato r y r e fe r e n c e  b y a n o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  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 ati o n al
n o te ,  o r  o th e r  m e an 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 ar 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  a l 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.

N 3 . 3 . 1  Ab o r t G ate / D am p e r.    A d e vi c e  fo r  th e  q u i c k d i ve r s i o n  o f
m a te r i al  o r  a i r  to  th e  e x te r i o r  o f a b u i l d i n g o r  o th e r  s a fe  l o c a‐
ti o n  i n  th e  e ve n t o f a fre.  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 2  Ad d i ti ve  M an u fac tu ri n g ( AM ) .    T h e  p r o c e s s  o f j o i n i n g
m a te r i al s  to  m ake  p ar ts  fr o m  3 D  m o d e l  d ata,  u s u a l l y l a ye r  u p o n

l aye r,  as  o p p o s e d  to  s u b tr ac ti ve  m a n u fac tu r i n g  a n d  fo r m ati ve
m a n u fac tu r i n g  m e th o d o l o g i e s .  [ I S O / AS T M  5 2 9 0 0 ,  2 0 1 5 ]

Δ 3 . 3 . 3 *  Ai r- M ate ri al  S e p arato r ( AM S ) .    A d e vi c e  d e s i g n e d  to
s e p ar ate  th e  c o n ve yi n g  ai r  fr o m  th e  m ate r i a l  b e i n g  c o n ve ye d .
[ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 3 . 1  Enclosureless AMS.    An  ai r-m a te r i al  s e p a r ato r
d e s i g n e d  to  s e p a r ate  th e  c o n ve yi n g  a i r  fr o m  th e  m a te r i al

b e i n g c o n ve ye d  wh e r e  th e  flter  m e d i a  ar e  n o t e n c l o s e d  o r
i n  a c o n tai n e r.  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 4 *  Ai r- M o vi n g D e vi c e  ( AM D ) .    A p o we r-d r i ve n  fa n ,  b l o we r,
o r  o th e r  d e vi c e  th at e s ta b l i s h e s  a n  airfow b y m o vi n g  a  gi ve n
vo l u m e  o f a i r  o r  ga s  p e r  u n i t ti m e .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 5  Al kal i  M e tal s .    S e e  3 . 3 . 5 2 . 1 .

3 . 3 . 6  Al um i n u m  P as te .    Al u m i n u m  fake  p i gm e n t h o m o ge n e ‐
o u s l y i n c o r p o r ate d  i n  a  s o l i d  o r  l i q u i d  c ar r i e r  i n  s u c h  a  way s o

as  to  h ave  a nonfowing  p r o d u c t wi th o u t a free-fowing  l i q u i d .

3 . 3 . 7  Al u m i n u m  P o wd e r.    S e e  3 . 3 . 6 3 . 3 .

3 . 3 . 8  B o n d i n g.    F o r  th e  p u r p o s e  o f c o n tr o l l i n g s ta ti c  e l e c tr i c
h az ar d s ,  th e  p r o c e s s  o f c o n n e c ti n g two  o r  m o r e  c o n d u c ti ve

o b j e c ts  b y m e a n s  o f a  c o n d u c to r  s o  th a t th e y ar e  at th e  s a m e
e l e c tr i c a l  p o te n ti al  b u t n o t n e c e s s ar i l y at th e  s a m e  p o te n ti al  a s

th e  e ar th .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 9  C as ti n gs .    An  o b j e c t o r  fnished  s h a p e  o b tai n e d  b y s o l i d i ‐
fcation  o f a s u b s ta n c e  i n  a  m o l d .

3 . 3 . 9 . 1 *  Heavy Casting.    C as ti n g s  gr e a te r  th an  1 1 . 3  kg
( 2 5  l b )  wi th  wal l s  o f l a r ge  c r o s s -s e c ti o n a l  d i m e n s i o n s  [ a t
l e as t 6 . 4  m m  ( 1 ∕4  i n . ) ] .

3 . 3 . 1 0 *  C e n tral i z e d  Vac u u m  C l e an i n g S ys te m .    A fxed-pipe
s ys te m  u ti l i z i n g  va r i ab l e -vo l u m e  n e ga ti ve -p r e s s u r e  ( i . e . ,

vac u u m )  ai r  fows  fr o m  r e m o te l y l o c ate d  h o s e  c o n n e c ti o n
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D E F I N I T I O N S 4 8 4 - 1 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

s tati o n s  to  al l o w th e  r e m o val  o f d u s t ac c u m u l ati o n s  fr o m  s u r fa‐
c e s  an d  c o n ve yi n g  th o s e  d u s ts  to  a n  ai r- m a te r i al  s e p a r ato r
( AM S ) .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 1 1 *  C h i p s .    P ar ti c l e s  p r o d u c e d  fr o m  a c u tti n g  o r  m ac h i n ‐
i n g o p e r a ti o n  th at ar e  n o t o x i d i z e d  a n d  th at a r e  n o t d i l u te d  b y
n o n c o m b u s ti b l e  m ate r i al s .

3 . 3 . 1 2 *  C o m b u s ti b l e  D u s t.    A fnely d i vi d e d  c o m b u s ti b l e
p ar ti c u l ate  s o l i d ,  i n c l u d i n g  c o m b u s ti b l e  fbers/fyings,  th at
p r e s e n ts  a fash-fre  h az ar d  o r  e x p l o s i o n  h az ar d  wh e n  s u s p e n ‐
d e d  i n  ai r  o r  th e  process-specifc  o x i d i z i n g m e d i u m  o ve r  a
r an g e  o f c o n c e n tr ati o n s .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 1 3 *  C o m b u s ti b l e  Fi b e rs / Fl yi n gs .    Fibers/fyings,  wh e r e
an y d i m e n s i o n  i s  g r e ate r  th an  5 0 0  μ m  i n  n o m i n al  s i z e ,  wh i c h
c a n  fo r m  an  e x p l o s i b l e  m i x tu r e  wh e n  s u s p e n d e d  i n  ai r  at s tan d ‐
ar d  a tm o s p h e r i c  p r e s s u r e  a n d  te m p e r atu r e .  [ 4 9 9 ,  2 0 2 1 ]

3 . 3 . 1 4  C o m b us ti b l e  M e tal .    S e e  3 . 3 . 5 2 . 2 .

3 . 3 . 1 4 . 1 *  Combustible Metal Dust.    A c o m b u s ti b l e  p a r ti c u l a te
m e tal ,  i n c l u d i n g  c o m b u s ti b l e  fbers/fyings,  th a t p r e s e n ts  a
fre  o r  e x p l o s i o n  h a z a r d  wh e n  s u s p e n d e d  i n  a i r  o r  th e  p r o c ‐

e s s -specifc  o x i d i z i n g  m e d i u m  o ve r  a  r an g e  o f c o n c e n tr a‐
ti o n s .

3 . 3 . 1 4 . 2  Combustible Metal Particulate.    S e e  3 . 3 . 1 4 . 1 ,
C o m b u s ti b l e  M e ta l  D u s t.

3 . 3 . 1 4 . 3 *  Metal Dust.    P ar ti c u l ate  m e tal  r e s u l ti n g fr o m  a
s o l i d  s tate  s e c o n d a r y p r o c e s s i n g o p e r a ti o n .

3 . 3 . 1 5 *  C o m b u s ti b l e  P ar ti c u l ate  S o l i d .    An y s o l i d  m a te r i al
c o m p o s e d  o f d i s ti n c t p ar ti c l e s  o r  p i e c e s ,  r e g ar d l e s s  o f s i z e ,
s h a p e ,  o r  c h e m i c a l  c o m p o s i ti o n ,  th at,  wh e n  p r o c e s s e d ,  s to r e d ,
o r  h an d l e d  i n  th e  fac i l i ty,  h as  th e  p o te n ti a l  to  p r o d u c e  a
c o m b u s ti b l e  d u s t.  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 1 6  C o m p ar tm e n t.    A s u b d i vi s i o n  o f an  e n c l o s u r e .  [ 6 5 2 ,
2 0 1 9 ]

N 3 . 3 . 1 7 *  C o n d u c ti ve .    P o s s e s s i n g  th e  a b i l i ty to  a l l o w th e  fow o f
an  e l e c tr i c  c h a r ge .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 1 7 . 1  Conductive Dusts.    D u s ts  wi th  a vo l u m e  r e s i s ti vi ty o f
l e s s  th an  1 0 6  o h m -m .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 1 8  C o n d u c to r.    A m ate r i a l  o r  o b j e c t th a t a l l o ws  an  e l e c tr i c
c h a r ge  to  fow e as i l y th r o u g h  i t.  [ 7 7 ,  2 0 1 9 ]

3 . 3 . 1 9 *  C ri ti c al  P ro c e s s .    A p r o c e s s  th at h as  th e  p o te n ti al  to
c a u s e  h ar m  to  p e r s o n n e l ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  p r o d u c t i n
th e  e ve n t o f a n  u n c o n tr o l l e d  fa i l u r e .

3 . 3 . 2 0  Defagration.    P r o p ag ati o n  o f a c o m b u s ti o n  z o n e  a t a
ve l o c i ty th a t i s  l e s s  th an  th e  s p e e d  o f s o u n d  i n  th e  u n r e a c te d

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

3 . 3 . 2 1  Defagration  H az ard  Are a.

3 . 3 . 2 1 . 1  Dust Explosion Hazard Area.    A r o o m  o r  b u i l d i n g
vo l u m e  wh e re  a n  u n ve n te d  defagration  o f th e  e n tr a i n ab l e
d u s t m a s s  c an  r e s u l t i n  a  p r e s s u r e  e x c e e d i n g th e  s tr e n g th  o f

th e  we ake s t s tr u c tu r al  e l e m e n t n o t i n te n d e d  to  fai l .

3 . 3 . 2 1 . 2  Dust Flash-Fire Hazard Area.    An  ar e a  wh e r e
c o m b u s ti b l e  d u s t ac c u m u l ati o n  o n  e x p o s e d  o r  c o n c e a l e d

s u r fac e s ,  o u ts i d e  o f e q u i p m e n t o r  c o n tai n e r s ,  c a n  r e s u l t i n
p e r s o n n e l  i n j u r y fr o m  th e r m a l  d o s e  d u r i n g a  d u s t defagra‐
tion,  a s  we l l  a s  an y a r e as  wh e r e  d u s t c l o u d s  o f a  h az ar d o u s

c o n c e n tr a ti o n  e x i s t d u r i n g  n o r m al  o p e r ati o n .  A p r o p a ga t‐
i n g  defagration  yi e l d  a fash-fre  th r o u gh  th e  h az ar d  a r e a.

3 . 3 . 2 2  D e tac h m e n t.    A h a z a r d  m an ag e m e n t s tr ate gy i n  wh i c h
th e  h az ar d  i s  l o c a te d  i n  a s e p ar a te  b u i l d i n g o r  an  o u ts i d e  ar e a ,
r e m o ve d  fr o m  o th e r  s tr u c tu r e s  to  b e  p r o te c te d  b y a  d i s tan c e  a s

r e q u i r e d  b y th i s  s ta n d a r d .  [ 6 5 4 ,  2 0 2 0 ]

N 3 . 3 . 2 3 *  D i s s i p ati ve .    A m a te r i al  o r  a c o n s tr u c ti o n  th at wi l l
r e d u c e  s ta ti c  c h ar g e  to  ac c e p tab l e  l e ve l s .  [ 7 7 ,  2 0 1 9 ]

3 . 3 . 2 4  D r ye r.    A p i e c e  o f p r o c e s s i n g e q u i p m e n t u s i n g  te m p e r ‐
a tu r e  o r  p r e s s u r e  c h a n ge  to  r e d u c e  th e  m o i s tu r e  o r  vo l ati l e

c o n te n t o f th e  m ate r i al  b e i n g h a n d l e d .  [ 6 5 4 ,  2 0 2 0 ]

3 . 3 . 2 5  D u c t.    P i p e s ,  tu b e s ,  o r  o th e r  e n c l o s u r e s  u s e d  fo r  th e
p u r p o s e  o f p n e u m ati c a l l y c o n ve yi n g  m a te r i al s .  [ 9 1 ,  2 0 2 0 ]

3 . 3 . 2 6  D u s t.    S e e  3 . 3 . 1 4 . 1 ,  C o m b u s ti b l e  M e tal  D u s t.

3 . 3 . 2 6 . 1 *  Dust Collection System.    A c o m b i n ati o n  o f e q u i p ‐
m e n t d e s i g n e d  to  c ap tu r e ,  c o n ta i n ,  an d  p n e u m a ti c al l y

c o n ve y fu gi ti ve  d u s t to  an  ai r-m a te r i al  s e p ar a to r  ( AM S )  i n
o r d e r  to  r e m o ve  th e  d u s t fr o m  th e  p r o c e s s  e q u i p m e n t o r

s u r r o u n d i n g ar e a .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 2 6 . 1 . 1  Dry-Type AMS.    A d e vi c e  th a t d o e s  n o t u s e  l i q u i d
to  s e p ar a te  th e  m ate r i al  b e i n g c o n ve ye d  fr o m  th e  c o n ve yi n g

m e d i u m ,  s u c h  as  c yc l o n e s  o r  m e d i a c o l l e c to r s .

3 . 3 . 2 6 . 1 . 2  Wet-Type AMS.    A d e vi c e  th at u s e s  l i q u i d  to  s e p a‐
r ate  th e  m ate r i a l  b e i n g  c o n ve ye d  fr o m  th e  c o n ve yi n g

m e d i u m .

3 . 3 . 2 6 . 2  Dust Defagration Hazard.    A c o n d i ti o n  th at
p r e s e n ts  th e  p o te n ti al  fo r  h ar m  o r  d am a ge  to  p e o p l e ,  p r o p ‐

e r ty,  o r  th e  e n vi r o n m e n t d u e  to  th e  c o m b u s ti o n  o f a  suff‐
cient q u an ti ty o f c o m b u s ti b l e  d u s t s u s p e n d e d  i n  ai r  o r
an o th e r  o x i d i z i n g m e d i u m .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 2 6 . 3  Dust Explosion Hazard.    A d u s t defagration  h az ar d
i n  a n  e n c l o s u r e  th at i s  c ap a b l e  o f b u r s ti n g o r  r u p tu r i n g  th e
e n c l o s u r e  d u e  to  th e  d e ve l o p m e n t o f i n te r n al  p r e s s u r e  fr o m

th e  defagration.  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 2 6 . 4 *  Dust Hazards Analysis (DHA) .    A s ys te m a ti c  r e vi e w
to  i d e n ti fy a n d  e val u ate  th e  p o te n ti a l  fre,  fash  fre,  o r

e x p l o s i o n  h az ar d s  a s s o c i a te d  wi th  th e  p r e s e n c e  o f o n e  o r
m o r e  c o m b u s ti b l e  p a r ti c u l a te  s o l i d s  i n  a  p r o c e s s  o r  fac i l i ty.
[ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 2 7  E u te c ti c  Re ac ti o n .  ( Re s e r ve d )

3 . 3 . 2 8 *  E x p l o s i b l e .    C a p ab l e  o f p r o p ag ati n g  a defagration
wh e n  d i s p e r s e d  i n  a i r  o r  th e  process-specifc  o x i d i z i n g  m e d i a .

[ 6 5 2 ,  2 0 1 9 ] .

3 . 3 . 2 9  E x p l o s i o n .    T h e  b u r s ti n g o r  r u p tu r e  o f an  e n c l o s u r e  o r
a c o n tai n e r  d u e  to  th e  d e ve l o p m e n t o f i n te r n al  p r e s s u r e  fr o m  a
defagration.  [ 6 9 ,  2 0 1 9 ]

3 . 3 . 3 0  Fi n e s .    T h e  p o r ti o n  o f a  p o wd e r  c o m p o s e d  o f p a r ti c l e s
th a t a r e  s m a l l e r  th a n  4 5  m i c r o n s  ( U . S .  S ta n d ar d  S i e ve

N o .  3 2 5 ) ;  a l s o  kn o wn  as  th e  s u b s i e ve  s i z e  fr ac ti o n .

3 . 3 . 3 0 . 1  Superfnes.    P a r ti c l e s  s m al l e r  th an  1 0  m i c r o n s  ( μ m ) .

3 . 3 . 3 0 . 2  Ultrafnes.    P a r ti c l e s  wi th  s i z e  ge n e r a l l y l e s s  th an
0 . 1  m i c r o n  ( μ m ) .

3 . 3 . 3 1  Fi re  H az ard .    An y s i tu ati o n ,  p r o c e s s ,  m ate r i a l ,  o r  c o n d i ‐
ti o n  th a t,  o n  th e  b as i s  o f ap p l i c ab l e  d ata,  c an  c a u s e  a  fre  o r
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C O M B U S T I B L E  M E TAL S4 8 4 - 1 2

2 0 2 2  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 .

p r o vi d e  a r e ad y fu e l  s u p p l y to  au gm e n t th e  s p r e ad  o r  i n te n s i ty
o f a fre  an d  p o s e s  a th r e at to  l i fe  o r  p r o p e r ty.  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 3 2 *  Fi re - Re s i s ti ve .    M e e ti n g  th e  r e q u i r e m e n ts  fo r  Typ e  I  o r
Typ e  I I  c o n s tr u c ti o n .

3 . 3 . 3 3  Fl ak e .    A fat o r  s c al e -l i ke  p a r ti c u l a te  m a te r i al  th at i s
r e l ati ve l y th i n  wi th  a l a r ge  as p e c t r ati o .

3 . 3 . 3 4 *  Fl as h  Fi re .    A defagration  th a t s p r e ad s  th r o u g h  a
c o m b u s ti b l e  d u s t,  ga s ,  o r  vap o r  c l o u d  wi th o u t th e  p r o d u c ti o n
o f d am a gi n g p r e s s u r e .

3 . 3 . 3 5  Fu e l  O b j e c t.    A c o m b u s ti b l e  o b j e c t o r  m as s  o f p ar ti c u ‐
l ate  th at c an  s e r ve  as  a s o u r c e  o f fu e l  fo r  a fre  o r  defagration;
s o m e ti m e s  r e fe r r e d  to  a s  a  fuel package.  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 3 6  Fugi ti ve  D us ts .    D u s t th at e s c ap e s  fr o m  e q u i p m e n t an d
c o n tai n e r s .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 3 7  Fugi ti ve  M ate ri al .    S e e  3 . 3 . 4 9 . 1 .

3 . 3 . 3 8  G ro u n d i n g.    T h e  p r o c e s s  o f b o n d i n g  o n e  o r  m o r e
c o n d u c ti ve  o b j e c ts  to  th e  gr o u n d  s o  th at a l l  o b j e c ts  a r e  a t z e r o
e l e c tr i c al  p o te n ti al ;  a l s o  r e fe r r e d  to  as  earthing.  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 3 9  H an d l i n g.    An y ac ti vi ty,  i n c l u d i n g  p r o c e s s i n g ,  th a t c a n
e x p o s e  th e  m e tal ’ s  s u r fa c e  to  a i r  o r  to  an y o th e r  s u b s ta n c e
c a p ab l e  o f r e a c ti n g wi th  th e  m e tal  u n d e r  th e  c o n d i ti o n s  o f th e
e x p o s u r e .

3 . 3 . 4 0  H az ard  An al ys i s .    A d o c u m e n te d  a s s e s s m e n t p e r fo r m e d
b y p e r s o n n e l  kn o wl e d g e ab l e  o f th e  specifc  h az ar d s  o f th e
m a te r i al  a n d  th a t i s  a c c e p ta b l e  to  th e  AH J .

3 . 3 . 4 1  H o t Wo rk.    Wo r k i n vo l vi n g b u r n i n g ,  we l d i n g ,  o r  a  s i m i ‐
l ar  o p e r ati o n  th at i s  c ap ab l e  o f i n i ti ati n g  fres  o r  e x p l o s i o n s .
[ 5 1 B ,  2 0 1 9 ]

3 . 3 . 4 2 *  H yb ri d  M i x tu re .    An  e x p l o s i b l e  h e te r o ge n e o u s
m i x tu r e ,  c o m p r i s i n g g as  wi th  s u s p e n d e d  s o l i d  o r  l i q u i d  p ar ti c u ‐
l ate s ,  i n  wh i c h  th e  to ta l  fammable  g as  c o n c e n tr ati o n  i s
≥ 1 0  p e r c e n t o f th e  l o we r  fammable  l i m i t ( L F L )  a n d  th e  to tal
s u s p e n d e d  p ar ti c u l ate  c o n c e n tr ati o n  i s  ≥ 1 0  p e r c e n t o f th e  m i n i ‐
m u m  e x p l o s i b l e  c o n c e n tr ati o n  ( M E C ) .  [ 6 8 ,  2 0 1 8 ]

N 3 . 3 . 4 3 *  Identifed  ( as  ap p l i e d  to  e q u i p m e n t) .    Re c o gn i z a b l e  a s
s u i tab l e  fo r  th e  specifc  p u r p o s e ,  fu n c ti o n ,  u s e ,  e n vi r o n m e n t,
ap p l i c a ti o n ,  an d  s o  fo r th ,  wh e r e  d e s c r i b e d  i n  a p a r ti c u l a r  C o d e
re q u i r e m e n t.  [ 7 0 : 1 0 0 ]

3 . 3 . 4 4 *  I gn i ti b l e  Fi b e rs / Fl yi n gs .    Fibers/fyings  wh e r e  an y
d i m e n s i o n  i s  g r e ate r  th an  5 0 0  μ m  i n  n o m i n al  s i z e ,  wh i c h  ar e
n o t l i ke l y to  b e  i n  s u s p e n s i o n  i n  q u a n ti ti e s  to  p r o d u c e  an
e x p l o s i b l e  m i x tu r e ,  b u t c o u l d  p r o d u c e  an  i g n i ti b l e  l aye r  fre
h a z a r d .  [ 4 9 9 ,  2 0 2 1 ]

3 . 3 . 4 5 *  I n c i p i e n t- S tage  Fi re .    A fre  th at i s  i n  th e  i n i ti a l  o r
b e g i n n i n g s ta ge  an d  th at c an  b e  c o n tr o l l e d  o r  e x ti n g u i s h e d  b y
p o r ta b l e  e x ti n gu i s h e r s  o r  s m al l  am o u n ts  o f d r y e x ti n g u i s h i n g
ag e n ts ,  wi th o u t th e  n e e d  fo r  p r o te c ti ve  c l o th i n g  o r  b r e ath i n g
ap p ar atu s .

3 . 3 . 4 6 *  I n d u s tr y-  o r Commodity-Specifc  S tan d ard .    An  N F PA
c o d e  o r  s tan d a r d  wh o s e  i n te n t as  d o c u m e n te d  wi th i n  i ts
p u r p o s e  o r  s c o p e  i s  to  ad d r e s s  fre  an d  e x p l o s i o n  h az ar d s  o f a
c o m b u s ti b l e  p a r ti c u l a te  s o l i d .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7  I n te r m e d i ate  B ul k C o n tai n e rs .    [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 1 *  Flexible Intermediate Bulk Container (FIBC) .    L a r ge
b a gs  typ i c al l y m a d e  fr o m  n o n c o n d u c ti ve  wo ve n  fab r i c  th at

a r e  u s e d  fo r  s to r a ge  a n d  h an d l i n g  o f b u l k s o l i d s .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 1 . 1  Type A FIBC.    An  F I B C  m ad e  fr o m  n o n c o n d u c ‐
ti ve  fa b r i c  wi th  n o  s p e c i al  d e s i gn  fe atu r e s  fo r  c o n tr o l  o f e l e c ‐

tr o s ta ti c  d i s c h ar g e  h a z a r d s .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 1 . 2  Type B FIBC.    An  F I B C  m ad e  fr o m  n o n c o n d u c ‐
ti ve  fab r i c  wh e r e  th e  fab r i c  o r  th e  c o m b i n ati o n  o f th e  fa b r i c

s h e l l ,  c o ati n g ,  a n d  a n y l o o s e  l i n e r  h as  a  b r e akd o wn  vo l ta ge
o f l e s s  th a n  6 0 0 0  vo l ts .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 1 . 3  Type C FIBC.    An  F I B C  m ad e  fr o m  c o n d u c ti ve
m a te r i al  o r  n o n c o n d u c ti ve  wo ve n  fa b r i c  i n c o r p o r ati n g  i n te r ‐

c o n n e c te d  c o n d u c ti ve  th r e ad s  o f specifed  s p a c i n g wi th  a l l
c o n d u c ti ve  c o m p o n e n ts  c o n n e c te d  to  a gr o u n d i n g  tab .

[ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 1 . 4  Type D FIBC.    An  F I B C  m a d e  fr o m  fab r i c  a n d / o r
th r e a d s  wi th  s p e c i a l  s tati c  p r o p e r ti e s  d e s i g n e d  to  c o n tr o l

e l e c tr o s ta ti c  d i s c h a r ge  e n e r gy wi th o u t a r e q u i r e m e n t fo r
gr o u n d i n g  th e  F I B C .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 2 *  Rigid Intermediate Bulk Container (RIBC) .    An
i n te r m e d i ate  b u l k c o n ta i n e r  ( I B C )  th a t c an  b e  e n c l o s e d  i n

o r  e n c a s e d  b y an  o u te r  s tr u c tu r e  c o n s i s ti n g  o f a s te e l  c ag e ,  a
s i n gl e -wa l l  m e tal  o r  p l a s ti c  e n c l o s u r e ,  o r  a  d o u b l e  wal l  o f

fo am e d  o r  s o l i d  p l a s ti c .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 4 7 . 2 . 1  Insulating RIBC.    An  RI B C  c o n s tr u c te d  e n ti r e l y o f
s o l i d  p l as ti c  o r  s o l i d  p l a s ti c  an d  fo am  c o m p o s i te  th a t c an n o t
b e  e l e c tr i c a l l y gr o u n d e d .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 4 8  L i m i ti n g O x i d an t C o n c e n trati o n  ( L O C ) .    T h e  c o n c e n ‐
tr ati o n  o f o x i d an t i n  a fu e l -o x i d a n t- d i l u e n t m i x tu r e  b e l o w

wh i c h  a defagration  c an n o t o c c u r  u n d e r  specifed  c o n d i ti o n s .
[ 6 9 ,  2 0 1 9 ]

3 . 3 . 4 9  M ate ri al .

3 . 3 . 4 9 . 1  Fugitive Material.    An y p ar ti c l e ,  r e g ar d l e s s  o f s i z e ,
th a t i s  l o s t fr o m  m a n u fac tu r i n g  o r  o th e r  p r o c e s s e s .

3 . 3 . 4 9 . 2 *  Pyrophoric Material.    A m ate r i al  th at i g n i te s  u p o n
e x p o s u r e  to  ai r  a t o r  b e l o w 5 4 . 4 ° C  ( 1 3 0 ° F ) .

3 . 3 . 4 9 . 3 *  Spark-Resistant Material.    A m a te r i al  th a t i s  n o t
p r o n e  to  ge n e r a te  i m p ac t s p a r ks  u n d e r  c o n d i ti o n s  o f u s e .

3 . 3 . 5 0  M e d i a C o l l e c to r.    An  ai r-m a te r i al  s e p ar a to r  ( AM S )  th at
u s e s  flter  b ag s  o r  c ar tr i d g e s  fo r  ai r / g as  fow an d  d u s t s e p a r a‐

ti o n .

3 . 3 . 5 1 *  M e s h  S i z e .    T h e  d i m e n s i o n s  o f a m e s h  th at ar e  s p e c i ‐
fed  i n  AS T M  E 1 1 ,  Standard Specifcation for Woven Wire Test Sieve

Cloth and Test Sieves.

3 . 3 . 5 2 *  M e tal .    P u r e  m e ta l  o r  al l o ys  h avi n g  th e  g e n e r al l y
r e c o g n i z e d  p r o p e r ti e s  o f th e  m e tal ,  i n c l u d i n g  th e  fre  o r  e x p l o ‐
s i o n  c h ar ac te r i s ti c s  o f th e  m e tal  i n  i ts  var i o u s  fo r m s .

3 . 3 . 5 2 . 1  Alkali Metals.    C e s i u m ,  fr a n c i u m ,  l i th i u m ,  p o tas ‐
s i u m ,  r u b i d i u m ,  s o d i u m ,  an d  al l o ys  o f th e s e  m e tal s ,  s u c h  a s

N a K.

3 . 3 . 5 2 . 2 *  Combustible Metal.    An y m e ta l  c o m p o s e d  o f
d i s ti n c t p ar ti c l e s  o r  p i e c e s ,  r e g ar d l e s s  o f s i z e ,  s h a p e ,  o r

c h e m i c a l  c o m p o s i ti o n ,  th at wi l l  b u r n .
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D E F I N I T I O N S 4 8 4 - 1 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

3 . 3 . 5 2 . 3 *  Legacy Metals.    T h e  m e tal s  a l u m i n u m ,  m a gn e ‐
s i u m ,  n i o b i u m ,  ta n ta l u m ,  ti ta n i u m ,  z i r c o n i u m ,  an d
h afn i u m .

3 . 3 . 5 2 . 4  Metal Alloy.    A m u l ti p h as e  s o l i d  th a t i s  fo r m e d  b y
m i x i n g i n  th e  m o l te n  s tate ,  i n  wh i c h  th e  p r i m a r y c o m p o ‐
n e n t o r  m atr i x  p h as e  i s  a m e tal  a n d  th e  o r i g i n a l  c o m p o s i ‐
ti o n  i s  r e tai n e d  d u r i n g  s i z e  r e d u c ti o n .

3 . 3 . 5 2 . 5 *  Metal-Containing Mixture.    A p h ys i c al  c o m b i n a ti o n
o f o n e  o r  m o r e  m e tal s  o r  m e ta l  a l l o ys  wi th  o n e  o r  m o r e
s o l i d ,  l i q u i d ,  o r  s e m i -s o l i d  c h e m i c a l  e l e m e n ts  o r
c o m p o u n d s .

Δ 3 . 3 . 5 3 *  M i n i m um  E x p l o s i b l e  C o n c e n trati o n  ( M E C ) .    T h e
m i n i m u m  c o n c e n tr ati o n  o f a c o m b u s ti b l e  d u s t s u s p e n d e d  i n

a i r,  m e as u r e d  i n  m as s  p e r  u n i t vo l u m e ,  th at wi l l  s u p p o r t a defa‐
gration.  [ 6 5 2 ,  2 0 1 9 ]

Δ 3 . 3 . 5 4 *  M i n i m um  I gn i ti o n  E n e rgy ( M I E ) .    T h e  l o we s t c ap ac i ‐
ti ve  s p ar k e n e r gy c a p ab l e  o f i gn i ti n g th e  m o s t i g n i ti o n -s e n s i ti ve
c o n c e n tr ati o n  o f a fammable  vap o r –ai r  m i x tu r e  o r  a c o m b u s ti ‐

b l e  d u s t–ai r  m i x tu r e  as  d e te r m i n e d  b y a  s ta n d a r d  te s t p r o c e ‐
d u re .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 5 5  M i x tu re s .  ( Re s e r ve d )

3 . 3 . 5 6 *  N an o m e tal  P o wd e r.    An y m e ta l  p o wd e r  p r o d u c e d  wi th
a  c h ar a c te r i s ti c  s i z e  s m al l e r  th an  5 0 0  n an o m e te r s  ( 0 . 5  μ m ) ,

wh i c h  c an  i n c l u d e  p o wd e r s  wh e r e  o n l y a  fr ac ti o n  o f th e  m a te ‐
r i al  p r o d u c e d  i s  l e s s  th an  5 0 0  n an o m e te r s  ( 0 . 5  μ m ) .  (See also

Section 1 4. 2. 2. )

3 . 3 . 5 7 *  N o n c o m b u s ti b l e .    I n  th e  fo r m  u s e d  an d  u n d e r  th e
c o n d i ti o n s  an ti c i p ate d ,  wi l l  n o t i gn i te ,  b u r n ,  s u p p o r t c o m b u s ‐

ti o n ,  o r  r e l e a s e  fammable  va p o r s  wh e n  s u b j e c te d  to  fre  o r
h e at.

3 . 3 . 5 8  P as s i vati o n .    A c o n tr o l l e d  p r o c e s s  b y wh i c h  a b ar r i e r
c o ati n g  i s  p l a c e d  o n  th e  s u r fa c e  o f th e  m e ta l  to  i n h i b i t r e ac ‐
ti o n .

3 . 3 . 5 8 . 1  Oxygen Passivation.    A c o n tr o l l e d  p r o c e s s  th at e x p o ‐
s e s  th e  m e tal  p o wd e r  to  o x yge n  wi th  th e  go al  o f fo r m i n g  an
o x i d e  o f th e  m e ta l  o n  th e  p a r ti c l e  s u r fac e .

3 . 3 . 5 9  P as te .    A m i x tu r e  c o n s i s ti n g  o f a l i q u i d  an d  s u s p e n d e d
p arti c l e s  o r  fakes.

3 . 3 . 5 9 . 1  Aluminum Paste.    Al u m i n u m  fake  p i g m e n t h o m o ‐
ge n e o u s l y i n c o r p o r ate d  i n  a s o l i d  o r  l i q u i d  c ar r i e r  i n  s u c h  a
way s o  a s  to  h ave  a  nonfowing  p r o d u c t wi th o u t a free-
fowing  l i q u i d .

3 . 3 . 6 0 *  P n e um ati c  C o n ve yi n g S ys te m .    An  e q u i p m e n t s ys te m
th at tr an s fe r s  a c o n tr o l l e d  fow o f s o l i d  p a r ti c u l a te  m a te r i al

fr o m  o n e  l o c a ti o n  to  an o th e r  u s i n g  a i r  o r  o th e r  g as e s  a s  th e
c o n ve yi n g m e d i u m ,  an d  th a t i s  c o m p r i s e d  o f th e  fo l l o wi n g
c o m p o n e n ts :  a m a te r i al  fe e d i n g  d e vi c e ;  a n  e n c l o s e d  d u c two r k,

p i p i n g ,  o r  tu b i n g  n e two r k;  an  a i r –m ate r i a l  s e p ar ato r ;  an d  a n
a i r-m o vi n g d e vi c e .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 6 1  P o r tab l e  AM S  ( D u s t C o l l e c to r) .    A p o r tab l e  m ac h i n e
d e s i g n e d  to  c o l l e c t ai r b o r n e  d u s t p r o d u c e d  fr o m  a  d u s t-
g e n e r ati n g  o p e r ati o n .

3 . 3 . 6 2  P o r tab l e  Vac u u m  C l e an e r.    A m o vab l e  a s s e m b l y c o n s i s t‐
i n g b a s i c al l y o f a  va c u u m  s o u r c e  [ ai r-m o vi n g  d e vi c e  ( AM D ) ] ,

an  ai r-m a te r i al  s e p a r ato r  ( AM S )  u s i n g  e i th e r  l i q u i d  o r  flter

m e d i a wi th i n  a n  e n c l o s u r e ,  an d  a vac u u m  h o s e ,  u s e d  to  r e m o ve
d u s ts  a n d  p a r ti c l e s  fr o m  s u r fac e s .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 6 3  P o wd e r.    P ar ti c l e s  o f m atte r  i n te n ti o n a l l y m an u fac tu r e d
to  a specifc  s i z e  a n d  s h ap e .  Typ i c al l y,  p o wd e r s  a r e  l e s s  th an

1  m i l l i m e te r  a n d  c a n  b e  e l e m e n tal  o r  al l o y i n  c o m p o s i ti o n  an d
r e gu l ar,  i r r e g u l ar,  s p h e r i c a l ,  s p o n ge ,  g r an u l ar,  d e n d r i ti c ,  o r

n o d u l a r  i n  s h ap e .

3 . 3 . 6 3 . 1 *  Aluminum Flake Powder.    S e e  3 . 3 . 6 3 . 3 ,  Al u m i n u m
P o wd e r.

3 . 3 . 6 3 . 2  Aluminum Granular Powder.    S e e  3 . 3 . 6 3 . 3 ,  Al u m i ‐
n u m  P o wd e r.

3 . 3 . 6 3 . 3 *  Aluminum Powder.    Al u m i n u m  p o wd e r  i s  d i vi d e d
i n to  th r e e  b r o ad  classifcations:  a to m i z e d ,  fake,  an d  g r an ‐

u l e s .

3 . 3 . 6 3 . 4 *  Combustible Metal Powder.    A c o m b u s ti b l e  p ar ti c u ‐
l ate  m e tal ,  r e g ar d l e s s  o f p a r ti c l e  s i z e  o r  s h a p e ,  th at i s  a n
i n te n ti o n a l  p r o d u c t an d  wi l l  b u r n  as  d e te r m i n e d  b y te s ti n g
c o n d u c te d  i n  ac c o r d an c e  wi th  C h a p te r  5 .

3 . 3 . 6 3 . 5  Tantalum Powder.    N o d u l ar  o r  fake-like  tan tal u m
p ar ti c l e s  th a t wi l l  p as s  th r o u g h  a 2 0  m e s h  s c r e e n  [ 8 5 0  μ m
( m i c r o n s ) ]  as  d i s c r e te  p a r ti c l e s  o r  as  ag gl o m e r a te s  o f
d i s c r e te  p ar ti c l e s .

3 . 3 . 6 3 . 5 . 1  Unrefned Tantalum Powder.    An y tan tal u m
p o wd e r  th a t c o n tai n s  i m p u r i ti e s ,  s u c h  th a t fu r th e r  refne‐
ment i s  r e q u i r e d  to  p r o d u c e  a tan tal u m  p r o d u c t s u i tab l e  fo r
c o m m e r c i al  u s e .

3 . 3 . 6 4 *  P o wd e r P ro d u c ti o n  P l an t.    F ac i l i ti e s  o r  b u i l d i n gs  i n
wh i c h  th e  p r i m ar y p r o d u c t i s  p o wd e r.

3 . 3 . 6 5  P yro p h o ri c  M ate ri al .    S e e  3 . 3 . 4 9 . 2 .

3 . 3 . 6 6  Qualifed  P e rs o n .    A p e r s o n  wh o ,  b y p o s s e s s i o n  o f a
r e c o g n i z e d  d e g r e e ,  certifcate,  p r o fe s s i o n al  s tan d i n g,  o r  s ki l l ,
an d  wh o ,  b y kn o wl e d g e ,  tr a i n i n g,  a n d  e x p e r i e n c e ,  h as  d e m o n ‐
s tr ate d  th e  ab i l i ty to  d e a l  wi th  p r o b l e m s  r e l a te d  to  th e  s u b j e c t
m a tte r,  th e  wo r k,  o r  th e  p r o j e c t.  [ 1 4 5 1 ,  2 0 1 8 ]

3 . 3 . 6 7 *  Re c yc l i n g.    P r o c e s s i n g ,  r e p r o c e s s i n g,  r e s i z i n g ,  s o r ti n g ,
s i fti n g ,  o r  s ta gi n g o f s c r a p  m a te r i al s  fo r m e r l y i n  th e  p r o c e s s
s tr e am  o r  i n  u s e ,  th a t n o  l o n ge r  s e r ve  th e i r  o r i gi n al  an d / o r
i n te n d e d  p u r p o s e ,  b u t c o n ti n u e  to  h a ve  r e s al e  val u e .

3 . 3 . 6 8  Re p l ac e m e n t- i n - Ki n d .    A r e p l ac e m e n t th a t satisfes  th e
d e s i g n  specifcations  o f th e  r e p l ac e d  i te m .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 6 9  Ri b b o n .    A m a n u fac tu r e d  p r o d u c t o r  a c o n ti n u o u s  c h i p
r e s u l ti n g  fr o m  s e c o n d a r y p r o c e s s i n g ( e . g . ,  b o r i n g ,  g r i n d i n g ,
m i l l i n g ,  tu r n i n g,  e tc . ) ,  o f a d u c ti l e  m ate r i a l .

3 . 3 . 6 9 . 1 *  Magnesium Ribbon.    M ag n e s i u m  m e tal  th at i s  l e s s
th a n  3 . 2  m m  ( 1 ∕8  i n . )  i n  two  d i m e n s i o n s  o r  l e s s  th an  1 . 3  m m

( 1 ∕2 0  i n . )  i n  s i n g l e  d i m e n s i o n ,  al s o  c o n s i d e r e d  a  p o wd e r  fo r
th e  p u r p o s e  o f th i s  s tan d ar d .

3 . 3 . 7 0 *  Ri s k As s e s s m e n t.    An  a s s e s s m e n t o f th e  l i ke l i h o o d ,
vu l n e r ab i l i ty,  an d  m ag n i tu d e  o f th e  i n c i d e n ts  th a t c o u l d  r e s u l t
fr o m  e x p o s u r e  to  h az ar d s .  [ 1 2 5 0 ,  2 0 2 0 ]

3 . 3 . 7 1  S c re e n i n g Te s t.    F o r  th e  p u r p o s e s  o f th i s  s tan d a r d ,  a
te s t p e r fo r m e d  to  d e te r m i n e  wh e th e r  a  m a te r i al  o r  m i x tu r e
e x h i b i ts  fre-,  e x p l o s i o n -,  o r  wate r- r e ac ti vi ty-r e l ate d  c h ar a c te r i s ‐

ti c s .
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C O M B U S T I B L E  M E TAL S4 8 4 - 1 4

2 0 2 2  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 .

Δ 3 . 3 . 7 2  S e gre gati o n .    A h az ar d  m an a ge m e n t s tr ate gy i n  wh i c h  a
p h ys i c al  b ar r i e r  i s  e s ta b l i s h e d  b e twe e n  th e  h a z a r d  a r e a an d  a n

a r e a to  b e  p r o te c te d .  [ 6 5 2 ,  2 0 1 9 ]

Δ 3 . 3 . 7 3  S e p arati o n .    A h az ar d  m a n ag e m e n t s tr a te g y a c h i e ve d  b y
th e  e s ta b l i s h m e n t o f a d i s ta n c e  as  r e q u i r e d  b y th e  s tan d ar d

b e twe e n  th e  c o m b u s ti b l e  p ar ti c u l ate  s o l i d  p r o c e s s  a n d  o th e r
o p e r ati o n s  th a t ar e  i n  th e  s a m e  r o o m .  [ 6 5 2 ,  2 0 1 9 ]

Δ 3 . 3 . 7 4 *  S p ark .    A l o c a l i z e d  s o u r c e  o f th e r m al  o r  e l e c tr i c al
e n e r gy c a p a b l e  o f i g n i ti n g  c o m b u s ti b l e  m ate r i a l .  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 7 4 . 1 *  Capacitive Spark.    A s h o r t-d u r ati o n  e l e c tr i c
d i s c h ar g e  d u e  to  a s u d d e n  b r e a kd o wn  o f ai r  o r  s o m e  o th e r

i n s u l a ti n g m ate r i a l  s e p a r ati n g  two  c o n d u c to r s  at d i ffe r e n t
e l e c tr i c  p o te n ti al s ,  a c c o m p a n i e d  b y a  m o m e n ta r y fash  o f
l i g h t;  a l s o  kn o wn  as  e l e c tr i c  s p ar k,  s p ar k d i s c h a r ge ,  an d

s p ar ko ve r.  [ 6 5 2 ,  2 0 1 9 ]

N 3 . 3 . 7 4 . 2 *  Thermal Spark.    A m o vi n g  p ar ti c l e  o f s o l i d  m a te ‐
r i al  th at e m i ts  r ad i an t e n e r g y suffcient to  a c t as  a n  i gn i ti o n

s o u r c e  d u e  to  e i th e r  i ts  te m p e r a tu r e  o r  th e  p r o c e s s  o f
c o m b u s ti o n  o n  i ts  s u r fac e .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 7 5  S p ark- Re s i s tan t M ate ri al .    S e e  3 . 3 . 4 9 . 3 .

3 . 3 . 7 6 *  S p o n ge .    A p o r o u s  m e tal  p r o d u c t o b ta i n e d  b y p r o c e s s ‐
i n g  m e tal  o r e  p r i o r  to  b e i n g m e l te d .

3 . 3 . 7 7  S p o n tan e o us  H e ati n g.    P r o c e s s  wh e r e b y a  m a te r i al
i n c r e as e s  i n  te m p e r a tu r e  wi th o u t d r a wi n g  h e a t fr o m  i ts
s u r r o u n d i n gs .  [ 9 2 1 ,  2 0 2 1 ]

N 3 . 3 . 7 8  S tati c  D i s s i p ati ve .    S e e  3 . 3 . 2 3 ,  D i s s i p ati ve .

3 . 3 . 7 9  S war f.    P ar ti c l e s  p r o d u c e d  fr o m  a c u tti n g ,  m a c h i n i n g ,
o r  g r i n d i n g  o p e r ati o n  th at c a u s e s  p ar ti a l  o x i d a ti o n  o f th e

p ar e n t m a te r i al  o r  d i l u ti o n  b y o th e r  i n e r t m a te r i al s .

3 . 3 . 8 0  Tan tal u m  P o wd e r.    S e e  3 . 3 . 6 3 . 5 .

3 . 3 . 8 1  Tan tal u m  Ultrafnes.  ( Re s e r ve d )

3 . 3 . 8 2 *  T h e r m i te  Re ac ti o n .    T h e  e x o th e r m i c  r e ac ti o n
b e twe e n  a  m e tal  an d  an y m e ta l  o x i d e  l o we r  i n  th e  e l e c tr o m o ‐

ti ve  s e r i e s .

3 . 3 . 8 3  T h re s h o l d  H o us e k e e p i n g D u s t Ac c u m u l ati o n .    T h e
m a x i m u m  q u an ti ty o f d u s t p e r m i tte d  to  b e  p r e s e n t b e fo r e
c l e an u p  i s  r e q u i r e d .  [ 6 5 2 ,  2 0 1 9 ]

3 . 3 . 8 4  T i tan i u m  Fi n e s .  ( Re s e r ve d )

3 . 3 . 8 5  Wal l .

3 . 3 . 8 5 . 1  Fire Barrier Wall.    A wa l l ,  o th e r  th an  a  fre  wa l l ,
h avi n g  a  fre  r e s i s tan c e  r ati n g .  [ 2 2 1 ,  2 0 2 1 ]

3 . 3 . 8 5 . 2  Fire Wall.    A wa l l  s e p ar ati n g  b u i l d i n g s  o r  s u b d i vi d ‐
i n g  a b u i l d i n g to  p r e ve n t th e  s p r e a d  o f fre  a n d  h a vi n g a  fre
r e s i s ta n c e  r a ti n g an d  s tr u c tu r a l  s ta b i l i ty.  [ 2 2 1 ,  2 0 2 1 ]

3 . 3 . 8 6  Z i rc o n i u m  Fi n e s .  ( Re s e r ve d )

C h ap te r 4    G e n e ral  Re q ui re m e n ts

N 4 . 1 *  G e n e ral .    T h e  o wn e r / o p e r ato r  o f a fac i l i ty wi th  p o te n ‐
ti a l l y c o m b u s ti b l e  d u s t s h a l l  b e  r e s p o n s i b l e  fo r  th e  fo l l o wi n g

ac ti vi ti e s :

( 1 ) D e te r m i n i n g  th e  c o m b u s ti b i l i ty an d  e x p l o s i b i l i ty h az ar d s
o f m a te r i al s  i n  a c c o r d an c e  wi th  C h ap te r  5

( 2 ) I d e n ti fyi n g  an d  as s e s s i n g  a n y fre,  fash  fre,  an d  e x p l o ‐
s i o n  h a z a r d s  i n  ac c o r d an c e  wi th  C h a p te r  7

( 3 ) M an a gi n g th e  identifed  fre,  fash  fre,  an d  e x p l o s i o n
h az ar d s  i n  a c c o r d a n c e  wi th  4 . 2 . 3

( 4 ) C o m m u n i c ati n g  th e  h a z a r d s  to  a ffe c te d  p e r s o n n e l  i n
ac c o r d an c e  wi th  S e c ti o n  8 . 8

[ 6 5 2 : 4 . 1 ]

4 . 2  O b j e c ti ve s .    T h e  o b j e c ti ve s  s tate d  i n  th i s  s e c ti o n  s h a l l  b e
i n te r p r e te d  a s  i n te n d e d  o u tc o m e s  o f th i s  s tan d a r d  a n d  n o t a s

p r e s c r i p ti ve  r e q u i r e m e n ts .  [ 6 5 2 : 4 . 2 ]

Δ 4 . 2 . 1  L i fe  S afe ty.

N 4 . 2 . 1 . 1 *    T h e  fa c i l i ty,  p r o c e s s e s ,  a n d  e q u i p m e n t s h al l  b e
d e s i g n e d ,  c o n s tr u c te d ,  e q u i p p e d ,  a n d  m a i n tai n e d  an d  m an a ge ‐
m e n t s ys te m s  s h al l  b e  i m p l e m e n te d  to  r e a s o n a b l y p r o te c t o c c u ‐

p an ts  n o t i n  th e  i m m e d i a te  p r o x i m i ty o f th e  i gn i ti o n  fr o m  th e
e ffe c ts  o f fre  fo r  th e  ti m e  n e e d e d  to  e va c u ate ,  r e l o c ate ,  o r  ta ke
r e fu g e .  [ 6 5 2 : 4 . 2 . 1 . 1 ]

N 4 . 2 . 1 . 2    T h e  fa c i l i ty,  p r o c e s s e s ,  an d  e q u i p m e n t s h al l  b e
d e s i g n e d ,  c o n s tr u c te d ,  e q u i p p e d ,  a n d  m a i n tai n e d  an d  m an a ge ‐

m e n t s ys te m s  s h a l l  b e  i m p l e m e n te d  to  r e a s o n a b l y p r e ve n t s e r i ‐
o u s  i n j u r y fr o m  fash  fres.  [ 6 5 2 : 4 . 2 . 1 . 2 ]

N 4 . 2 . 1 . 3    T h e  fa c i l i ty,  p r o c e s s e s ,  an d  e q u i p m e n t s h al l  b e
d e s i g n e d ,  c o n s tr u c te d ,  e q u i p p e d ,  a n d  m a i n tai n e d  an d  m an a ge ‐
m e n t s ys te m s  s h al l  b e  i m p l e m e n te d  to  r e a s o n a b l y p r e ve n t

i n j u r y fr o m  e x p l o s i o n s .  [ 6 5 2 : 4 . 2 . 1 . 3 ]

N 4 . 2 . 1 . 4    T h e  s tr u c tu r e  s h a l l  b e  l o c ate d ,  d e s i g n e d ,  c o n s tr u c te d ,
an d  m ai n tai n e d  to  r e as o n ab l y p r o te c t ad j ac e n t p r o p e r ti e s  an d

th e  p u b l i c  fr o m  th e  e ffe c ts  o f fre,  fash  fre,  o r  e x p l o s i o n .
[ 6 5 2 : 4 . 2 . 1 . 4 ]

•
Δ 4 . 2 . 2 *  M i s s i o n  C o n ti n u i ty.    T h e  fa c i l i ty,  p r o c e s s e s ,  an d  e q u i p ‐

m e n t s h al l  b e  d e s i gn e d ,  c o n s tr u c te d ,  e q u i p p e d ,  an d  m a i n ‐
ta i n e d  a n d  m an ag e m e n t s ys te m s  s h a l l  b e  i m p l e m e n te d  to  l i m i t
d am a ge  to  l e ve l s  th at e n s u r e  th e  o n g o i n g  m i s s i o n ,  p r o d u c ti o n ,

o r  o p e r a ti n g c ap ab i l i ty o f th e  fac i l i ty to  a  d e g r e e  ac c e p tab l e  to
th e  o wn e r / o p e r ato r.  [ 6 5 2 : 4 . 2 . 2 ]

Δ 4 . 2 . 3 *  M i ti gati o n  o f Fi re  S p re ad  an d  E x p l o s i o n s .    T h e  fac i l i ty
an d  p r o c e s s e s  s h al l  b e  d e s i gn e d  to  p r e ve n t o r  m i ti g ate  fres,
e x p l o s i o n s ,  o r  c o n s e q u e n ti al  r e l e as e s  o f h a z a r d o u s  m ate r i al s

th at c an  c au s e  fai l u r e  o f a d j ac e n t b u i l d i n g s  o r  b u i l d i n g
c o m p a r tm e n ts  o r  o th e r  e n c l o s u r e s ,  e m e r ge n c y l i fe  s a fe ty
s ys te m s ,  ad j ac e n t p r o p e r ti e s ,  ad j ac e n t s to r ag e ,  o r  th e  fa c i l i ty’ s

s tr u c tu r al  e l e m e n ts .  [ 6 5 2 : 4 . 2 . 3 ]

4 . 2 . 4 *  C o m p l i an c e  O p ti o n s .    T h e  o b j e c ti ve s  i n  S e c ti o n  4 . 2
s h a l l  b e  ac h i e ve d  b y e i th e r  o f th e  fo l l o wi n g  m e an s :

( 1 ) A p r e s c r i p ti ve  ap p r o ac h  i n  ac c o r d an c e  wi th  C h ap te r  5
an d  C h a p te r s  7  th r o u gh  1 9 ,  as  ap p l i c ab l e

( 2 ) A p e r fo r m an c e -b a s e d  a p p r o a c h  i n  a c c o r d a n c e  wi th  C h ap ‐
te r  6

•
4 . 2 . 5    Wh e r e  a d u s t fre,  defagration,  o r  e x p l o s i o n  h az ar d
e x i s ts  wi th i n  a p r o c e s s  s ys te m ,  th e  h az ar d s  s h al l  b e  m a n ag e d  i n
ac c o r d an c e  wi th  th i s  s tan d ar d .  [ 6 5 2 : 4 . 2 . 5 ]

4 . 2 . 6    Wh e r e  a d u s t fre,  defagration,  o r  e x p l o s i o n  h az ar d
e x i s ts  wi th i n  a  b u i l d i n g  o r  b u i l d i n g  c o m p a r tm e n t,  th e  e ffe c ts  o f
th e  fre,  defagration,  o r  e x p l o s i o n  s h a l l  b e  m an a ge d  i n  a c c o r d ‐
an c e  wi th  th i s  s ta n d a r d .  [ 6 5 2 : 4 . 2 . 6 ]

•
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H AZ ARD  I D  — D E T E RM I N AT I O N  O F  T H E  C O M B U S T I B I L I T Y O R E X P L O S I B I L I T Y O F  A M E TAL ,  M E TAL  P O WD E R,  O R M E TAL  D U S T 4 8 4 - 1 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

C h ap te r 5    H az ard  Identifcation  — D e te r m i n ati o n  o f th e
C o m b u s ti b i l i ty o r E x p l o s i b i l i ty o f a M e tal ,  M e tal  P o wd e r,  o r

M e tal  D u s t

N 5 . 1  Re s p o n s i b i l i ty.    T h e  o wn e r / o p e r ato r  o f a  fac i l i ty wi th
p o te n ti a l l y c o m b u s ti b l e  d u s ts  s h a l l  b e  r e s p o n s i b l e  fo r  d e te r m i n ‐
i n g wh e th e r  th e  m ate r i a l s  ar e  c o m b u s ti b l e  o r  e x p l o s i b l e ,  an d ,  i f

s o ,  fo r  c h ar a c te r i z i n g  th e i r  p r o p e r ti e s  a s  r e q u i r e d  to  s u p p o r t
th e  D H A.  [ 6 5 2 : 5 . 1 ]

N 5 . 1 . 1    Wh e r e  d u s ts  ar e  d e te r m i n e d  to  b e  c o m b u s ti b l e  o r  e x p l o ‐
s i b l e ,  th e  h az ar d s  as s o c i ate d  wi th  th e  d u s ts  s h a l l  b e  as s e s s e d  i n
ac c o r d an c e  wi th  C h a p te r  7 .  [ 6 5 2 : 5 . 1 . 1 ]

N 5 . 1 . 2    Wh e r e  d u s ts  ar e  d e te r m i n e d  to  b e  c o m b u s ti b l e  o r  e x p l o ‐
s i b l e ,  c o n tr o l s  to  a d d r e s s  th e  h a z a r d s  a s s o c i a te d  wi th  th e  d u s ts

s h al l  b e  identifed  an d  i m p l e m e n te d  i n  a c c o r d an c e  wi th  4 . 2 . 4 .
[ 6 5 2 : 5 . 1 . 2 ]

5 . 2 *  O ve r vi e w.    T h e  s c r e e n i n g te s t i n  S e c ti o n  5 . 4  an d  i n
S e c ti o n  5 . 5  s h a l l  b e  c o n d u c te d  to  d e te r m i n e  i f a m e tal  i s  i n
c o m b u s ti b l e  o r  e x p l o s i b l e  fo r m .

5 . 2 . 1    I f e i th e r  o f th e  te s ts  p r o d u c e s  a  p o s i ti ve  r e s u l t,  th e  m a te ‐
r i al  s h a l l  b e  c o n s i d e r e d  a  c o m b u s ti b l e  m e ta l .

5 . 2 . 2    Te s t r e s u l ts  s h a l l  b e  d o c u m e n te d ,  th e  AH J  s h a l l  b e  n o ti ‐
fed,  an d  th e  te s t r e s u l ts  s h al l  b e  p r o vi d e d  wh e n  r e q u e s te d .

5 . 2 . 3    D o c u m e n tati o n  o f n o n c o m b u s ti b i l i ty p r o ve n  th r o u g h
an al yti c a l  te s ti n g  o f c o m b u s ti b i l i ty a n d  e x p l o s i b i l i ty o f th e
specifc  fo r m s  o f th e s e  m ate r i a l s ,  as  d e s c r i b e d  i n  th i s  c h ap te r

an d  a c c e p ta b l e  to  th e  AH J ,  i s  r e q u i r e d  to  e l i m i n ate  ap p l i c a ti o n
o f th i s  s tan d ar d .

5 . 2 . 4  Ap p l i c ati o n  o f T h i s  D o c u m e n t.

Δ 5 . 2 . 4 . 1    O n l y th o s e  specifc  fo r m s  o f m e tal s ,  p o wd e r s ,  d u s ts ,
an d  a l l o ys  o f th o s e  m ate r i al s  th a t c a n  b e  d o c u m e n te d  th r o u g h

a c c e p te d  te s ti n g ,  an d  s h o wn  i n  th a t fo r m  n o t to  s ati s fy th e
c o n d i ti o n s  a n d  defnitions  o f c o m b u s ti b i l i ty an d  e x p l o s i b i l i ty,
s h al l  q u al i fy fo r  e x c l u s i o n  fr o m  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.  (See 1 . 1 . 6 for additional information. )

5 . 2 . 4 . 2    Wh e r e ve r  c o m b u s ti b i l i ty c an  b e  s h o wn  to  e x i s t i n  th e s e
m ate r i al s ,  th e  fu l l  s c o p e  an d  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  a p p l y.

5 . 2 . 4 . 3    Wh e r e ve r  th e  d o c u m e n tati o n  n e c e s s ar y fo r  c o m p l i ‐
an c e  wi th  5 . 2 . 2  an d  5 . 2 . 3  i s  l ac ki n g,  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  ap p l y.

5 . 2 . 5 *    Te s t s a m p l e s  fo r  th e  p r e l i m i n a r y s c r e e n i n g te s ts  s h al l  b e
te s te d  i n  fo r m s  th at refect a c tu a l  p r o c e s s  c o n d i ti o n s .  Var i ati o n s

i n  p r o c e s s  a n d  m ate r i a l  c o n d i ti o n s  s h al l  b e  a s s e s s e d  an d  d o c u ‐
m e n te d  i n  th e  s e l e c ti o n  o f te s t s a m p l e  m ate r i a l s .

5 . 2 . 5 . 1    Re p r e s e n tati ve  s am p l e s  s h al l  b e  c o l l e c te d  fr o m  th e
p r o c e s s  a n d  p r e s e r ve d  i n  s u i ta b l e  i n e r t g as  o r  va c u u m  p ac ka g‐
i n g u n ti l  te s te d .

5 . 2 . 6    F o r m s  o f c o m b u s ti b l e  m e ta l  d u s t ( C M D )  th a t h ave  b e e n
e val u a te d  a s  n o n c o m b u s ti b l e  s h al l  b e  r e q u i r e d  to  b e  r e -

e val u a te d  wh e n e ve r  a c h an g e  i n  m an u fa c tu r e ,  p r o c e s s i n g ,
h an d l i n g ,  o r  s to r ag e  c o n d i ti o n s  c r e ate s  a modifed  fo r m  th at
m i gh t e x h i b i t th e  c h ar ac te r i s ti c  o f c o m b u s ti b i l i ty.

5 . 3 *  B as i c  M ate ri al  C h arac te ri z ati o n .

5 . 3 . 1 *    Re p r e s e n ta ti ve  s am p l e s  an d  c o m p o n e n ts  o f m e tal -
c o n tai n i n g  m i x tu r e s  s h al l  b e  c o l l e c te d  a n d  identifed.

5 . 3 . 2 *    C o l l e c te d  s am p l e s ,  i n c l u d i n g  m e tal - c o n tai n i n g
m i x tu r e s ,  s h al l  b e  s u b j e c t to  b a s i c  m ate r i al s  c h ar ac te r i z ati o n  to

i n c l u d e  at a  m i n i m u m  c o m p o s i ti o n ,  fo r m ,  p ar ti c l e  s i z e  an d
d i s tr i b u ti o n ,  an d  m o i s tu r e  c o n te n t.

5 . 4  D e te r m i n ati o n  o f C o m b u s ti b i l i ty.

5 . 4 . 1 *    C o m b u s ti b i l i ty s h a l l  b e  d e te r m i n e d  fo r  m e tal s ,  m e tal
p o wd e r s ,  an d  m e tal  d u s ts  b y th e  p r e l i m i n ar y s c r e e n i n g  te s t s e t
fo r th  i n  P ar t I I I ,  S u b s e c ti o n  3 3 . 2 . 1  o f th e  UN Recommendations

on the Transport of Dangerous Goods: Model Regulations — Manual
of Tests and Criteria.

5 . 4 . 1 . 1    Re p r e s e n tati ve  s a m p l e s  s h al l  b e  m ai n ta i n e d  i n  s u i tab l e
i n e r t g as  o r  va c u u m  p a c kag i n g  u n ti l  te s te d .

5 . 4 . 2    F o r  p u r p o s e s  o f d e te r m i n i n g th e  c o m b u s ti b i l i ty o f m e tal
p o wd e r s ,  p a s te s ,  fnely d i vi d e d  m ate r i a l s ,  a n d  m e tal  d u s ts ,  th e
r e s u l ts  o f th e  s c r e e n i n g  te s t s h a l l  b e  c ate g o r i z e d  as  o n e  o f th e

fo l l o wi n g  th r e e  c ate go r i e s :

( 1 ) N o  r e ac ti o n
( 2 ) G l o wi n g  b u t n o  p r o p ag ati o n  al o n g  th e  p o wd e r  tr a i n
( 3 ) P r o p ag ati o n  al o n g th e  p o wd e r  tr ai n  p as t th e  h e ate d  z o n e

5 . 4 . 3    I f th e  r e s u l ts  o f th e  s c r e e n i n g  te s t p r o vi d e  e i th e r  n o  r e a c ‐
ti o n  o r  gl o wi n g  b u t n o  p r o p a ga ti o n  a l o n g th e  p o wd e r  tr ai n  p as t
th e  h e a te d  z o n e  b y b u r n i n g wi th  fame  o r  s m o l d e r i n g ,  th e  te s t

m a te r i al  s h a l l  b e  c o n s i d e r e d  to  b e  i n  a  n o n c o m b u s ti b l e  fo r m .

5 . 4 . 4 *    I f th e  m ate r i a l ,  i n  th e  fo r m  te s te d ,  i gn i te s  a n d  p r o p a‐
ga te s  c o m b u s ti o n ,  o r  e j e c ts  s p ar ks  fr o m  th e  h e ate d  z o n e  afte r
th e  h e at s o u r c e  i s  r e m o ve d ,  o r  i g n i te s  b e fo r e  th e  i gn i ti o n

s o u r c e  i s  a p p l i e d  to  th e  s a m p l e ,  th e  m a te r i al  s h a l l  b e  c o n s i d ‐
e r e d  c o m b u s ti b l e  a n d  th e  s tan d a r d  s h al l  b e  a p p l i c a b l e .

5 . 4 . 5 *    F o r  m ate r i a l s  o th e r  th an  d u s ts ,  p o wd e r s ,  p as te s ,  o r
o th e r  fnely d i vi d e d  m a te r i al ,  th e  fame  fr o m  a 1 0 0 0 ° C
( 1 8 3 2 ° F )  to r c h  s h a l l  b e  ap p l i e d  fo r  1 0  m i n u te s .

5 . 4 . 5 . 1 *    I f th e  m ate r i a l  d o e s  n o t s u s tai n  c o m b u s ti o n ,  i t s h a l l
b e  c o n s i d e r e d  to  b e  a  m e tal  i n  a n o n c o m b u s ti b l e  fo r m .

5 . 4 . 5 . 2    S afe ty m e as u r e s  s h al l  b e  take n  b as e d  o n  th e  as s u m p ‐
ti o n  th at th e  te s t wi l l  r e s u l t i n  c o m b u s ti o n .

5 . 5  D e te r m i n ati o n  o f E x p l o s i b i l i ty.

5 . 5 . 1 *    T h e  e x p l o s i b i l i ty o f m e tal s ,  m e tal  p o wd e r s ,  m e ta l  d u s ts ,
an d  al l o ys  o f th e s e  m ate r i al s  s h al l  b e  d e te r m i n e d  b y u s i n g th e
fow c h ar t i n  F i g u r e  5 . 5 . 1 .

N 5 . 5 . 1 . 1 *    F o r  l e ga c y m e tal s ,  i n c l u d i n g  n i o b i u m ,  a n d  s i m i l a r
a l l o ys  o r  m i x tu r e s  wi th  a d i ab ati c  fame  te m p e r atu r e  h i gh e r

th a n  3 3 0 0 ° C ,  u n l e s s  KS t an d  P m ax  ar e  d e te r m i n e d  i n  n o m i n al

1  m 3  o r  l a r ge r  c al i b r ate d  te s t ve s s e l s ,  th e  KS t va l u e  s h al l  b e
m u l ti p l i e d  b y a  fac to r  o f 2  fo r  a p p l i c ati o n  o f th e  d e s i gn  m e th ‐
o d s  i n  a c c o r d an c e  wi th  N F PA 6 8 .

Δ 5 . 5 . 1 . 2 *    I f th e  m ate r i a l  i s  d e te r m i n e d  to  b e  e x p l o s i b l e ,  s o m e
o r  al l  o f th e  s tan d a r d  te s t m e th o d s  m e n ti o n e d  i n  F i g u r e  5 . 5 . 1

s h a l l  b e  p e r fo r m e d  as  n e e d e d  fo r  th e  h a z a r d  a n al ys i s  a s  d e s c r i ‐
b e d  i n  C h ap te r  7 .  I f a s a m p l e  e i th e r  i gn i te s  d u r i n g  AS T M
E 1 2 2 6 ,  Standard Test Method for Explosibility of Dust Clouds,

s c r e e n i n g te s ti n g p r i o r  to  e n e r g i z i n g  th e  i gn i ti o n  s o u r c e  o r
r e s u l ts  i n  a  p o s i ti ve  classifcation,  i t s h a l l  b e  c o n s i d e r e d  to  b e
e x p l o s i b l e .

5 . 5 . 1 . 3    Ad d i ti o n al  te s ts  c h o s e n  s h al l  b e  th o s e  r e l e van t to
h a z a r d  an a l ys i s  o f th e  i n te n d e d  e x p l o s i o n  p r o te c ti o n  te c h n i ‐

q u e s  a n d  fash-fre  h az ar d s  a n ti c i p a te d  fo r  th e  p ro c e s s .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 5 . 2 *    T h e  e x p l o s i b i l i ty classifcation  s c r e e n i n g te s t s h a l l  s e r ve
as  th e  b a s i s  to  d e te r m i n e  wh e th e r  a  m e tal ,  m e tal  p o wd e r,  m e tal
d u s t,  o r  al l o y o f th e s e  m a te r i al s  i s  c ap ab l e  o f i n i ti a ti n g o r
s u s tai n i n g  an  e x p l o s i o n  wh e n  s u s p e n d e d  as  a d u s t c l o u d .

5 . 5 . 3 *    Te s t s am p l e s  fo r  th e  e x p l o s i b i l i ty classifcation  s c r e e n ‐
i n g te s ts  s h al l  b e  te s te d  i n  fo r m s  th a t refect ac tu a l  p r o c e s s
c o n d i ti o n s  an d  th e  n o r m al  c o m p o s i ti o n  o f th e  m a te r i al  wi th
r e s p e c t to  p a r ti c l e  s i z e  d i s tr i b u ti o n ,  m o i s tu r e  c o n te n t,  an d
c h e m i c a l  c o m p o s i ti o n .  Va r i a ti o n s  i n  p r o c e s s  an d  m a te r i al
c o n d i ti o n s  s h a l l  b e  as s e s s e d  an d  d o c u m e n te d  i n  th e  s e l e c ti o n
o f te s t s a m p l e  m ate r i a l s .

5 . 5 . 3 . 1    Re p r e s e n tati ve  s a m p l e s  s h al l  b e  m a i n tai n e d  i n  s u i tab l e
i n e r t g as  o r  va c u u m  p a c kag i n g  u n ti l  te s te d .

5 . 5 . 4 *    T h e  e x p l o s i b i l i ty classifcation  s c r e e n i n g te s ts  s h al l  b e
c o n d u c te d  i n  ac c o r d an c e  wi th  AS T M  E 1 2 2 6 ,  Standard Test
Method for Explosibility of Dust Clouds.

5 . 6  U s e  o f Te s t D ata fo r H az ard  An al ys i s .

5 . 6 . 1 *    T h e  h az ar d  an al ys i s  s h a l l  b e  b a s e d  o n  d a ta  fr o m  te s ts  o f
c o l l e c te d  s a m p l e s  o r  h i s to r i c a l  d a ta .

5 . 6 . 2 *    I f h i s to r i c al  d a ta  ar e  u s e d ,  a n  as s e s s m e n t o f th e  c o m p o ‐
s i ti o n ,  fo r m ,  a n d  p a r ti c l e  s i z e  d i s tr i b u ti o n ,  at a m i n i m u m ,  s h a l l
b e  c o m p a r e d  to  e n s u r e  th e  h i s to r i c al  d ata a r e  r e p r e s e n ta ti ve  o f
th e  c u r r e n t m a te r i al .

5 . 7 *  D e te r m i n ati o n  o f Fl as h - Fi re  P o te n ti al .  ( Re s e r ve d )
•
N 5 . 8 *  O rgan o m e tal l i c  M ate ri al s .  ( Re s e r ve d )

C h ap te r 6    P e r fo r m an c e - B as e d  D e s i gn  O p ti o n

6 . 1  G e n e ral  Re q u i re m e n ts .

6 . 1 . 1  Ap p ro ve d  Qualifcations.    T h e  p e r fo r m an c e -b as e d
d e s i g n  s h al l  b e  p r e p a r e d  b y a  p e r s o n  wi th  qualifcations  ac c e p t‐

a b l e  to  th e  o wn e r / o p e r ato r.

6 . 1 . 2 *  I n d e p e n d e n t Re vi e w.    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 a l l  b e  p e r m i tte d  to  o b tai n  an  i n d e p e n d e n t th i r d -p a r ty r e vi e w

o f th e  p r o p o s e d  d e s i g n .

6 . 1 . 3 *    P e r fo r m an c e -b as e d  d e s i g n s  s h al l  b e  d o c u m e n te d  wi th
al l  c al c u l a ti o n s ,  r e fe r e n c e s ,  a s s u m p ti o n s ,  an d  s o u r c e s  fr o m

wh i c h  m ate r i a l  c h ar ac te r i s ti c s  an d  o th e r  d a ta  h a ve  b e e n
o b tai n e d  o r  o n  wh i c h  th e  d e s i gn e r  h as  r e l i e d  fo r  s o m e  m a te r i al

as p e c t o f th e  d e s i gn  i n  a c c o r d a n c e  wi th  C h ap te r  5  o f N F PA 1 01 .

6 . 1 . 3 . 1    A s e n s i ti vi ty an a l ys i s  s h al l  b e  p e r fo r m e d  fo r  e a c h
as s u m p ti o n  th at i s  n o t p r o vi d e d  i n  an  a u th o r i tati ve  r e fe r e n c e

a c c e p ta b l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  to  s h o w th a t
var i ati o n  o f s ai d  as s u m p ti o n  d o e s  n o t r e s u l t i n  a  fa i l u r e  to  m e e t

d e s i g n  c r i te r i a.

6 . 1 . 3 . 2 *    T h e  s o u r c e  o f a l l  c al c u l a ti o n  m e th o d s  an d  m o d e l s
s h a l l  b e  d o c u m e n te d  wi th  th e i r  l i m i ts  o f a p p l i c ab i l i ty.

6 . 1 . 4 *    P e r fo r m an c e -b as e d  d e s i gn s  a n d  d o c u m e n tati o n  s h a l l
b e  u p d ate d  an d  s u b j e c t to  r e -ap p r o va l  i f an y o f th e  a s s u m p ti o n s

o n  wh i c h  th e  o r i gi n al  d e s i g n  was  b a s e d  ar e  c h an g e d .

6 . 1 . 5  S o u rc e s  o f D ata.

6 . 1 . 5 . 1    D a ta  s o u r c e s  s h a l l  b e  identifed  an d  d o c u m e n te d  fo r
e a c h  i n p u t d a ta  r e q u i r e m e n t th a t m u s t b e  m e t u s i n g  a s o u r c e
o th e r  th an  a  d e s i gn  fre  s c e n a r i o ,  an  as s u m p ti o n ,  o r  a  b u i l d i n g

d e s i g n  specifcation.

E x p l o s i b i l i t y  
c l a s s i f i c a t i o n  

s c re e n i n g  t e s t  
AS T M  E 1 2 2 6

G o  t o  S e c t i o n  5 . 4  t o  
d e t e r m i n e  i f  c o m b u s t i b l e

N oI s  t h e  d u s t  o r  
p o wd e r e x p l o s i b l e ?

U n d e t e r m i n e d

Ye s Ye s

M i n i m u m  i g n i t i o n  e n e rg y  ( M I E )  o f  a
d u s t  c l o u d  i n  a i r  ( AS T M  E 2 01 9 )

Te s t s  re l e va n t  t o  h a z a rd  a n a l ys i s ,  
C h a p t e r 7

E x p l o s i o n  s e ve r i t y  — 
M a x i m u m  e x p l o s i o n  p re s s u re  ( P     )  

M a x i m u m  ra t e  o f  p re s s u re  r i s e  
D e fl a g ra t i o n  i n d e x  ( K    )  ( AS T M  E 1 2 2 6 )

m a x

S t

L i m i t i n g  o x yg e n  c o n c e n t ra t i o n  ( LO C )
( AS T M  E 1 5 1 5  m o d i f i e d )

( A S T M  E 2 9 3 1 )

M i n i m u m  e x p l o s i b l e  c o n c e n t ra t i o n
( M E C )  ( A S T M  E 1 5 1 5 )

Δ FI G U RE  5 . 5 . 1   D e te r m i n ati o n  o f E x p l o s i b i l i ty.
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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 2  E d i t i o n

6 . 1 . 5 . 2    T h e  d e g r e e  o f c o n s e r va ti s m  refected  i n  s u c h  d ata s h al l
b e  specifed,  a n d  a  justifcation  fo r  th e  s o u r c e s  s h al l  b e  p r o vi ‐
d e d .

6 . 2  D e s i gn  O b j e c ti ve s .

6 . 2 . 1  L i fe  S afe ty.

6 . 2 . 1 . 1    T h e  fac i l i ty,  c o m b u s ti b l e  p ar ti c u l ate  p r o c e s s e s ,  an d
h u m an  e l e m e n t p r o g r am s  s h a l l  b e  d e s i g n e d ,  c o n s tr u c te d ,
e q u i p p e d ,  an d  m ai n ta i n e d  to  p r o te c t p e r s o n n e l  n o t i n  th e
i m m e d i a te  p r o x i m i ty o f th e  i gn i ti o n  fr o m  th e  e ffe c ts  o f fre,
defagration,  e x p l o s i o n ,  o r  th e  c o n s e q u e n ti al  r e l e as e  o f h az ar d ‐
o u s  m ate r i a l s  fo r  th e  ti m e  n e e d e d  to  e vac u ate ,  r e l o c ate ,  o r  ta ke
r e fu ge .

6 . 2 . 1 . 2    T h e  s tr u c tu r e  s h a l l  b e  l o c ate d ,  d e s i g n e d ,  c o n s tr u c te d ,
an d  m a i n tai n e d  to  m i n i m i z e  th e  p r o p a ga ti o n  o f fre,  e x p l o s i o n ,
o r  th e  c o n s e q u e n ti a l  r e l e as e  o f h az ar d o u s  m ate r i a l s  to  ad j ac e n t
p r o p e r ti e s  an d  to  avo i d  i n j u r y to  th e  p u b l i c .

6 . 2 . 2  S tr u c tu ral  I n te gri ty.    T h e  fac i l i ty s h al l  b e  d e s i gn e d ,
c o n s tr u c te d ,  an d  e q u i p p e d  to  m a i n tai n  i ts  s tr u c tu r a l  i n te g r i ty
i n  s p i te  o f th e  e ffe c ts  o f fre,  e x p l o s i o n ,  o r  th e  c o n s e q u e n ti al
re l e as e  o f h az ar d o u s  m ate r i al s  fo r  th e  ti m e  n e c e s s ar y to  e vac u ‐
ate ,  r e l o c ate ,  o r  d e fe n d  i n  p l ac e  o c c u p a n ts  n o t i n  th e  i m m e d i ‐
ate  p r o x i m i ty o f th e  i gn i ti o n .

6 . 2 . 3 *  M i s s i o n  C o n ti n u i ty.    T h e  fac i l i ty,  p r o c e s s e s  a n d  e q u i p ‐
m e n t,  a n d  h u m a n  e l e m e n t p r o g r am  s h al l  b e  d e s i gn e d ,
c o n s tr u c te d ,  e q u i p p e d ,  a n d  m ai n ta i n e d  to  l i m i t d am ag e  to
l e ve l s  th at e n s u r e  th e  o n g o i n g  m i s s i o n ,  p r o d u c ti o n ,  o r  o p e r a t‐
i n g  c ap ab i l i ty o f th e  fa c i l i ty to  a d e g r e e  a c c e p ta b l e  to  th e
o wn e r / o p e r ato r.

6 . 2 . 4  M i ti gati o n  o f Fi re  S p re ad ,  E x p l o s i o n s ,  o r Re l e as e s  o f
H az ard o us  M ate ri al s .    T h e  fac i l i ty a n d  p r o c e s s e s  s h al l  b e
d e s i g n e d  to  p r e ve n t fres,  e x p l o s i o n s ,  o r  r e l e a s e s  o f h az ar d o u s
m a te r i al s  th at c an  c au s e  fai l u r e  o f ad j a c e n t c o m p ar tm e n ts ,
e m e r g e n c y l i fe  s afe ty s ys te m s ,  a d j ac e n t p r o p e r ti e s ,  ad j ac e n t
s to r ag e ,  o r  th e  fac i l i ty’ s  s tr u c tu r al  e l e m e n ts .

6 . 2 . 4 . 1 *    T h e  s tr u c tu r e  s h al l  b e  d e s i g n e d ,  c o n s tr u c te d ,  an d
m a i n tai n e d  to  p r e ve n t fre  o r  e x p l o s i o n s  fr o m  c au s i n g fai l u r e
o f l o a d -b e ar i n g s tr u c tu r al  m e m b e r s ,  p r o p a ga ti n g i n to  a d j ac e n t
i n te r i o r  c o m p ar tm e n ts ,  an d  i n c ap ac i tati n g  fre-protective  an d
e m e r g e n c y l i fe  s a fe ty s ys te m s  i n  ad j a c e n t c o m p ar tm e n ts .

6 . 2 . 4 . 2    T h e  s tr u c tu r e  s h a l l  b e  l o c ate d ,  d e s i g n e d ,  c o n s tr u c te d ,
e q u i p p e d ,  a n d  m ai n ta i n e d  to  p r e ve n t th e  p r o p ag ati o n  o f fre
o r  e x p l o s i o n  to  o r  fr o m  ad j ac e n t s to r a ge  o r  s tr u c tu r e s .

6 . 3  P e r fo r m an c e  C ri te ri a.    A s ys te m  a n d  fa c i l i ty d e s i g n  s h a l l
b e  d e e m e d  to  m e e t th e  o b j e c ti ve s  specifed  i n  S e c ti o n  6 . 2  i f i ts
p e r fo r m a n c e  m e e ts  th e  c r i te r i a i n  6 . 3 . 1  th r o u g h  6 . 3 . 5 .

6 . 3 . 1  L i fe  S afe ty.

6 . 3 . 1 . 1    T h e  l i fe  s afe ty o b j e c ti ve s  o f 6 . 2 . 1  wi th  r e s p e c t to  a  fre
h a z a r d  s h al l  b e  a c h i e ve d  i f e i th e r  o f th e  fo l l o wi n g  c r i te r i a  i s
m e t:

( 1 ) I g n i ti o n  h as  b e e n  p r e ve n te d .
( 2 ) U n d e r  a l l  fre  s c e n ar i o s ,  n o  p e r s o n ,  o th e r  th an  th o s e  i n

th e  i m m e d i a te  p r o x i m i ty o f th e  i gn i ti o n ,  i s  e x p o s e d  to
u n te n a b l e  c o n d i ti o n s  d u e  to  th e  fre,  an d  n o  c r i ti c al  s tr u c ‐
tu r a l  e l e m e n t o f th e  b u i l d i n g i s  d am ag e d  to  th e  e x te n t

th a t i t c an  n o  l o n ge r  s u p p o r t i ts  d e s i gn  l o ad  d u r i n g  th e
p e r i o d  o f ti m e  n e c e s s ar y to  e ffe c t c o m p l e te  e vac u a ti o n .

6 . 3 . 1 . 2    T h e  l i fe  s afe ty o b j e c ti ve s  o f 6 . 2 . 1  wi th  r e s p e c t to  an
e x p l o s i o n  h az ar d  s h a l l  b e  a c h i e ve d  i f e i th e r  o f th e  fo l l o wi n g
c r i te r i a i s  m e t:

( 1 ) I g n i ti o n  h as  b e e n  p r e ve n te d .
( 2 ) U n d e r  al l  e x p l o s i o n  s c e n ar i o s ,  n o  p e r s o n ,  o th e r  th a n

th o s e  i n  th e  i m m e d i a te  p r o x i m i ty o f th e  i gn i ti o n ,  i s
e x p o s e d  to  u n te n ab l e  c o n d i ti o n s ,  i n c l u d i n g  m i s s i l e

i m p ac t o r  o ve r p r e s s u r e ,  d u e  to  th e  o c c u r r e n c e  o f an
e x p l o s i o n ,  an d  n o  c r i ti c al  s tr u c tu r al  e l e m e n t o f th e  b u i l d ‐

i n g  i s  d am ag e d  to  th e  e x te n t th at i t c a n  n o  l o n g e r  s u p p o r t
i ts  d e s i g n  l o ad  d u r i n g  th e  p e r i o d  o f ti m e  n e c e s s ar y to
e ffe c t c o m p l e te  e va c u ati o n .

6 . 3 . 1 . 3    T h e  l i fe  s afe ty o b j e c ti ve s  o f 6 . 2 . 1  wi th  r e s p e c t to  th e
c o n s e q u e n ti a l  r e l e as e  o f h az ar d o u s  m a te r i al s  th a t d o n ’ t r e s u l t
i n  a fre  o r  e x p l o s i o n  s h a l l  b e  a c h i e ve d  i f th e  fo l l o wi n g  c r i te r i a

a r e  m e t:

( 1 ) T h e  p h ys i c al  an d  h e a l th  h a z a r d s  identifed  ar e  m i ti g ate d .
( 2 ) Re l e as e s  o f al l  h az ar d o u s  m ate r i a l s  o ffs i te  a r e  m i n i m i z e d .

6 . 3 . 2  S tr u c tu ral  I n te gri ty.    T h e  s tr u c tu r al  i n te gr i ty o b j e c ti ve  o f
6 . 2 . 2  wi th  r e s p e c t to  fre  a n d  e x p l o s i o n  s h al l  b e  a c h i e ve d  wh e n

n o  c r i ti c a l  s tr u c tu r al  e l e m e n t o f th e  b u i l d i n g  i s  d am a ge d  to  th e
e x te n t th a t i t c a n  n o  l o n ge r  s u p p o r t i ts  d e s i g n  l o ad  u n d e r  a l l
fre  a n d  e x p l o s i o n  s c e n a r i o s .

6 . 3 . 3  M i s s i o n  C o n ti n u i ty.    T h e  m i s s i o n  c o n ti n u i ty o b j e c ti ve s  o f
6 . 2 . 3  s h al l  b e  ac h i e ve d  wh e n  d am ag e  to  e q u i p m e n t an d  th e

fa c i l i ty h a s  b e e n  l i m i te d  to  a l e ve l  o f d am ag e  a c c e p ta b l e  to  th e
o wn e r / o p e r a to r.

6 . 3 . 4  M i ti gati o n  o f Fi re  S p re ad ,  E x p l o s i o n s ,  o r th e  C o n s e q u e n ‐
ti al  Re l e as e  o f H az ard o u s  M ate ri al s .    Wh e n  l i m i ta ti o n  o f fre
s p r e ad  i s  to  b e  a c h i e ve d ,  a l l  o f th e  fo l l o wi n g  c r i te r i a  s h al l  b e

d e m o n s tr ate d :

( 1 ) Ad j ac e n t c o m b u s ti b l e s  s h a l l  n o t attai n  th e i r  i gn i ti o n
te m p e r a tu r e .

( 2 ) B u i l d i n g d e s i g n  an d  h o u s e ke e p i n g s h al l  p r e ve n t c o m b u s ‐
ti b l e s  fr o m  ac c u m u l ati n g  e x te r i o r  to  th e  e n c l o s e d  p r o c e s s

s ys te m  to  a c o n c e n tr ati o n  th at i s  c ap ab l e  o f s u p p o r ti n g
p r o p a ga ti o n .

( 3 ) P ar ti c u l ate  p r o c e s s i n g s ys te m s  s h al l  p r e ve n t fre  o r  e x p l o ‐
s i o n  fr o m  p r o p ag ati n g  fr o m  o n e  p r o c e s s  s ys te m  to  a n

a d j ac e n t p r o c e s s  s ys te m  o r  to  th e  b u i l d i n g  i n te r i o r.

6 . 3 . 5  E ffe c ts  o f E x p l o s i o n s .    Wh e r e  th e  p r e ve n ti o n  o f d a m ag e
d u e  to  e x p l o s i o n  i s  to  b e  ac h i e ve d ,  defagrations  s h al l  n o t

p r o d u c e  a n y o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) I n te r n al  p r e s s u r e s  i n  th e  r o o m  o r  e q u i p m e n t suffcient to
th r e a te n  i ts  s tr u c tu r a l  i n te gr i ty

( 2 ) E x te n s i o n  o f th e  fame  fr o n t o u ts i d e  th e  c o m p a r tm e n t o r
e q u i p m e n t o f o r i g i n  e x c e p t wh e r e  i n te n ti o n al l y ve n te d  to
a  s a fe  l o c a ti o n

( 3 ) * Ru p tu r e  o f th e  c o m p ar tm e n t o r  e q u i p m e n t o f o r i gi n  an d
th e  e j e c ti o n  o f fr ag m e n ts  th at c an  c o n s ti tu te  m i s s i l e

h az ar d s

6 . 4 *  D e s i gn  S c e n ari o s .

6 . 4 . 1  Fi re  S c e n ari o s .

6 . 4 . 1 . 1 *    E a c h  fu e l  o b j e c t i n  th e  c o m p ar tm e n t s h al l  b e  c o n s i d ‐
e r e d  fo r  i n c l u s i o n  as  a fre  s c e n a r i o .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 4 . 1 . 2    T h e  fu e l  o b j e c t th at p r o d u c e s  th e  m o s t r ap i d l y d e ve l ‐
o p i n g  fre  d u r i n g  s ta r tu p ,  n o r m al  o p e r ati n g  c o n d i ti o n s ,  o r
s h u td o wn  s h a l l  b e  i n c l u d e d  as  a fre  s c e n a r i o .

6 . 4 . 1 . 3    T h e  fu e l  o b j e c t th at p r o d u c e s  th e  m o s t r ap i d l y d e ve l ‐
o p i n g  fre  u n d e r  c o n d i ti o n s  o f a p r o d u c ti o n  u p s e t o r  s i n gl e
e q u i p m e n t fa i l u r e  s h a l l  b e  i n c l u d e d  as  a fre  s c e n a r i o .

6 . 4 . 1 . 4    T h e  fu e l  o b j e c t th a t p r o d u c e s  th e  g r e ate s t to tal  h e at
re l e as e  d u r i n g s tar tu p ,  n o r m a l  o p e r ati n g  c o n d i ti o n s ,  o r  s h u t‐
d o wn  s h al l  b e  i n c l u d e d  as  a fre  s c e n a r i o .

6 . 4 . 1 . 5    T h e  fu e l  o b j e c t th a t p r o d u c e s  th e  g r e ate s t to tal  h e a t
r e l e as e  u n d e r  c o n d i ti o n s  o f a p r o d u c ti o n  u p s e t o r  s i n gl e  e q u i p ‐
m e n t fa i l u r e  s h al l  b e  i n c l u d e d  as  a fre  s c e n a r i o .

6 . 4 . 1 . 6    T h e  fu e l  o b j e c t th at c a n  p r o d u c e  a  d e e p -s e ate d  fre
d u r i n g s ta r tu p ,  n o r m al  o p e r ati n g  c o n d i ti o n s ,  o r  s h u td o wn  s h a l l
b e  i n c l u d e d  as  a fre  s c e n a r i o .

6 . 4 . 1 . 7    T h e  fu e l  o b j e c t th at c a n  p r o d u c e  a  d e e p -s e ate d  fre
u n d e r  c o n d i ti o n s  o f a  p r o d u c ti o n  u p s e t o r  s i n g l e  e q u i p m e n t
fa i l u r e  s h a l l  b e  i n c l u d e d  as  a fre  s c e n a r i o .

6 . 4 . 2  E x p l o s i o n  S c e n ari o s .

6 . 4 . 2 . 1    E ac h  d u c t,  e n c l o s e d  c o n ve yo r,  s i l o ,  b u n ke r,  c yc l o n e ,
d u s t c o l l e c to r,  o r  o th e r  ve s s e l  c o n ta i n i n g  a c o m b u s ti b l e  m e tal
d u s t i n  suffcient q u a n ti ty o r  c o n d i ti o n s  to  s u p p o r t th e  p r o p a‐
gati o n  o f a  fame  fr o n t d u r i n g s ta r tu p ,  n o r m a l  o p e r a ti n g c o n d i ‐
ti o n s ,  o r  s h u td o wn  s h a l l  b e  i n c l u d e d  a s  a n  e x p l o s i o n  s c e n a r i o .

6 . 4 . 2 . 2    E ac h  d u c t,  e n c l o s e d  c o n ve yo r,  s i l o ,  b u n ke r,  c yc l o n e ,
d u s t c o l l e c to r,  o r  o th e r  ve s s e l  c o n ta i n i n g  a c o m b u s ti b l e  m e tal
d u s t i n  suffcient q u a n ti ty o r  c o n d i ti o n s  to  s u p p o r t th e  p r o p a‐
gati o n  o f a  fame  fr o n t u n d e r  c o n d i ti o n s  o f p r o d u c ti o n  u p s e t
o r  s i n g l e  e q u i p m e n t fai l u r e  s h a l l  b e  i n c l u d e d  a s  an  e x p l o s i o n
s c e n a r i o .

6 . 4 . 2 . 3    E ac h  b u i l d i n g  o r  b u i l d i n g  c o m p ar tm e n t c o n tai n i n g  a
c o m b u s ti b l e  m e tal  d u s t i n  suffcient q u an ti ty o r  c o n d i ti o n s  to
s u p p o r t th e  p r o p a ga ti o n  o f a fame  fr o n t d u r i n g  s tar tu p ,
n o r m a l  o p e r ati n g  c o n d i ti o n s ,  o r  s h u td o wn  s h al l  b e  i n c l u d e d  a s
an  e x p l o s i o n  s c e n a r i o .

6 . 4 . 2 . 4    E ac h  b u i l d i n g  o r  b u i l d i n g  c o m p ar tm e n t c o n tai n i n g  a
c o m b u s ti b l e  m e tal  d u s t i n  suffcient q u an ti ty o r  c o n d i ti o n s  to
s u p p o r t th e  p r o p ag ati o n  o f a  fame  fr o n t u n d e r  c o n d i ti o n s  o f
p r o d u c ti o n  u p s e t o r  s i n g l e  e q u i p m e n t fai l u r e  s h a l l  b e  i n c l u d e d
as  an  e x p l o s i o n  s c e n a r i o .

6 . 4 . 2 . 5  O th e r E x p l o s i o n s  S u c h  as  H yd ro ge n ,  S te am ,  C h e m i c al ,
o r H az ard o u s  M ate ri al s  Re ac ti o n s .  ( Re s e r ve d )

6 . 5  E val u ati o n  o f P ro p o s e d  D e s i gn .

6 . 5 . 1 *  G e n e ral .    A p r o p o s e d  d e s i gn ’ s  p e r fo r m an c e  s h a l l  b e
as s e s s e d  r e l a ti ve  to  e ac h  p e r fo r m a n c e  o b j e c ti ve  i n  S e c ti o n  6 . 2
an d  e a c h  a p p l i c a b l e  s c e n a r i o  i n  S e c ti o n  6 . 4 ,  wi th  th e  as s e s s ‐
m e n t c o n d u c te d  th r o u g h  th e  u s e  o f ap p r o p r i a te  c al c u l a ti o n
m e th o d s  ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

6 . 5 . 2    T h e  d e s i g n  p r o fe s s i o n al  s h al l  e s tab l i s h  n u m e r i c al
p e r fo r m a n c e  c r i te r i a fo r  e ac h  o f th e  o b j e c ti ve s  i n  S e c ti o n  6 . 2 .

6 . 5 . 3    T h e  d e s i g n  p r o fe s s i o n al  s h al l  u s e  th e  a s s e s s m e n t m e th ‐
o d s  to  d e m o n s tr ate  th at th e  p r o p o s e d  d e s i gn  wi l l  a c h i e ve  th e
go al s  a n d  o b j e c ti ve s ,  as  m e a s u r e d  b y th e  p e r fo r m a n c e  c r i te r i a
i n  l i g h t o f th e  s afe ty m a r gi n s  an d  u n c e r ta i n ty an a l ys i s ,  fo r  e a c h
s c e n ar i o ,  g i ve n  th e  as s u m p ti o n s .

6 . 6  Re tai n e d  P re s c ri p ti ve  Re q ui re m e n ts .    P o r ti o n s  o f a fac i l i ty
d e s i g n e d  i n  a c c o r d a n c e  wi th  th i s  c h a p te r  as  an  a l te r n ati ve  fo r

p ar ti c u l ar  p r e s c r i p ti ve  r e q u i r e m e n ts  s h al l  m e e t al l  o th e r  r e l e ‐
va n t p r e s c r i p ti ve  r e q u i r e m e n ts  i n  th i s  s tan d ar d .

C h ap te r 7    H az ard  An al ys i s

7 . 1 *  G e n e ral  Re q u i re m e n ts .

7 . 1 . 1 *  Re tro ac ti vi ty.    T h e  r e q u i r e m e n ts  o f C h a p te r  7  s h a l l
ap p l y r e tr o ac ti ve l y.

7 . 1 . 2    S o l i d  m e ta l  i n  a  c o m b u s ti b l e  fo r m  s h al 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  5 . 3 .

7 . 1 . 3    C o m b u s ti b l e  m e tal  d u s ts  s h al 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  7 . 2 .

7 . 1 . 4    M o l te n  c o m b u s ti b l e  m e tal s  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  7 . 3 .

7 . 1 . 5    T h e  d e s i g n  o f th e  fre  a n d  e x p l o s i o n  s afe ty p r o vi s i o n s
s h a l l  b e  b a s e d  o n  a h az ar d  a n al ys i s  o f th e  fa c i l i ty,  th e  p r o c e s s ,

a n d  th e  a s s o c i a te d  fre  a n d  e x p l o s i o n  h az ar d s .

7 . 2  D u s t H az ard  An al ys i s  ( D H A) .

7 . 2 . 1  Re s p o n s i b i l i ty.    T h e  o wn e r / o p e r ato r  o f a fac i l i ty wh e r e
m a te r i al s  th at h ave  b e e n  d e te r m i n e d  to  b e  c o m b u s ti b l e  o r

e x p l o s i b l e  i n  a c c o r d a n c e  wi th  C h ap te r  5  ar e  p r e s e n t i n  a n
e n c l o s u r e  s h a l l  b e  r e s p o n s i b l e  to  e n s u r e  a D H A i s  c o m p l e te d  i n

a c c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  c h a p te r.  [ 6 5 2 : 7 . 1 . 1 ]

7 . 2 . 1 . 1    F o r  e x i s ti n g  p r o c e s s e s  an d  fa c i l i ty c o m p ar tm e n ts  th at
a r e  u n d e r go i n g modifcation,  th e  o wn e r / o p e r ato r  s h a l l

c o m p l e te  a  D H A.

7 . 2 . 1 . 2    N e w o r  al te r e d  o p e r ati o n s ,  e q u i p m e n t,  o r  fa c i l i ti e s
s h a l l  b e  r e vi e we d  fo r  p o te n ti a l  h az ar d s  p r i o r  to  o p e r a ti o n .

7 . 2 . 1 . 3 *    T h e  d e s i g n  o f th e  fre  a n d  e x p l o s i o n  s a fe ty p r o vi s i o n s
s h a l l  b e  b a s e d  o n  a h az ar d  an al ys i s  o f th e  fa c i l i ty,  th e  p r o c e s s ,
an d  th e  as s o c i ate d  fre  an d  e x p l o s i o n  h a z a r d s .

7 . 2 . 1 . 4    T h e  D H A s h al l  b e  r e vi e we d  an d  u p d ate d  at l e a s t e ve r y
fve  ye ar s .

7 . 2 . 2  C ri te ri a.

7 . 2 . 2 . 1 *  O ve r vi e w.    T h e  D H A s h a l l  e val u a te  th e  fre,  defagra‐
tion,  r e ac ti vi ty,  a n d  e x p l o s i o n  h az ar d s  a n d  p r o vi d e  r e c o m m e n ‐

d ati o n s  to  m a n ag e  th e  h a z a r d s  i n  a c c o r d a n c e  wi th  S e c ti o n  4 . 2 .
[ 6 5 2 : 7 . 2 . 1 ]

7 . 2 . 2 . 2 *  Qualifcations.    T h e  D H A s h a l l  b e  p e r fo r m e d  o r  l e d
b y a qualifed  p e r s o n .  [ 6 5 2 : 7 . 2 . 2 ]

7 . 2 . 2 . 2 . 1    T h e  D H A s h al l  b e  s i gn e d  o ff,  p r i o r  to  o p e r ati o n ,  b y a
c o g n i z an t au th o r i ty a t th e  fac i l i ty.

7 . 2 . 2 . 3  D o c u m e n tati o n .    T h e  r e s u l ts  o f th e  D H A r e vi e w s h a l l
b e  d o c u m e n te d ,  i n c l u d i n g  a n y n e c e s s a r y a c ti o n  i te m s  r e q u i r i n g
c h a n ge  to  th e  p r o c e s s  m a te r i al s ,  p h ys i c a l  p r o c e s s ,  p r o c e s s  o p e r ‐

a ti o n s ,  o r  fa c i l i ti e s  a s s o c i a te d  wi th  th e  p r o c e s s .  [ 6 5 2 : 7 . 2 . 3 ]

7 . 2 . 2 . 3 . 1    T h e  r e s u l ts  o f th e  h a z a r d  an a l ys i s  s h al l  b e  m ai n ‐
tai n e d  fo r  th e  l i fe  o f th e  p r o c e s s .
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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 2  E d i t i o n

7 . 2 . 3  M e th o d o l o gy.

7 . 2 . 3 . 1  G e n e ral .    T h e  D H A s h a l l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) Identifcation  an d  e val u ati o n  o f th e  p r o c e s s  o r  fac i l i ty
a r e as  wh e r e  fre,  fash  fre,  an d  e x p l o s i o n  h a z a r d s  e x i s t

( 2 ) Wh e r e  s u c h  a h a z a r d  e x i s ts ,  identifcation  a n d  e val u a ti o n
o f specifc  fre  a n d  defagration  s c e n ar i o s  s h a l l  i n c l u d e

th e  fo l l o wi n g:

( a) Identifcation  o f s afe  o p e r ati n g  r a n ge s
( b ) * Identifcation  o f th e  s a fe g u a r d s  th at a r e  i n  p l ac e  to

m a n ag e  fre,  defagration,  an d  e x p l o s i o n  e ve n ts
( c ) Re c o m m e n d ati o n  o f ad d i ti o n a l  s afe gu ar d s  wh e r e

war r an te d ,  i n c l u d i n g a  p l a n  fo r  i m p l e m e n tati o n
[ 6 5 2 : 7 . 3 . 1 ]

7 . 2 . 3 . 1 . 1    Re c o m m e n d ati o n s  fr o m  th e  D H A s h a l l  b e  tr ac ke d  to
c o m p l e ti o n .

7 . 2 . 3 . 2  M ate ri al  E val uati o n .    T h e  D H A s h al l  b e  b as e d  o n  d ata
o b tai n e d  i n  ac c o r d a n c e  wi th  C h ap te r  5  fo r  m ate r i a l  th at i s
r e p r e s e n ta ti ve  o f th e  d u s t p r e s e n t.

7 . 2 . 3 . 3  P ro c e s s  S ys te m s .

7 . 2 . 3 . 3 . 1 *    E a c h  p ar t o f th e  p r o c e s s  s ys te m  wh e r e  c o m b u s ti b l e
m e tal  d u s t i s  p r e s e n t,  o r  wh e r e  c o m b u s ti b l e  m e tal  p ar ti c u l ate
s o l i d s  c o u l d  c au s e  c o m b u s ti b l e  m e tal  d u s t to  b e  p r e s e n t,  s h a l l
b e  e val u ate d ,  an d  th e  e va l u ati o n  s h a l l  a d d r e s s  th e  fo l l o wi n g :

( 1 ) P o te n ti a l  i n te n d e d  a n d  u n i n te n d e d  c o m b u s ti b l e  m e tal
d u s t tr an s p o r t b e twe e n  p ar ts  o f th e  p r o c e s s  s ys te m

( 2 ) P o te n ti a l  fu gi ti ve  c o m b u s ti b l e  m e ta l  d u s t e m i s s i o n s  i n to  a
b u i l d i n g  o r  b u i l d i n g  c o m p a r tm e n ts ,  i n c l u d i n g p o wd e r
an d  fu g i ti ve  m a te r i al  a s  defned  b y th i s  d o c u m e n t

( 3 ) P o te n ti a l  defagration  p r o p a ga ti o n  b e twe e n  p a r ts  o f th e
p r o c e s s  s ys te m

( 4 ) Re a c ti vi ty o f th e  c o m b u s ti b l e  m e tal

7 . 2 . 3 . 3 . 2    E ac h  p a r t o f th e  p r o c e s s  th a t c o n tai n s  a  c o m b u s ti b l e
m e tal  p ar ti c u l ate  s o l i d  an d  th at c an  p o te n ti al l y i n c l u d e  b o th  o f
th e  fo l l o wi n g  c o n d i ti o n s  s h al l  b e  c o n s i d e r e d  a fre  h a z a r d  an d
s h a l l  b e  d o c u m e n te d  as  s u c h :

( 1 ) O x i d i z i n g a tm o s p h e r e
( 2 ) C r e d i b l e  i g n i ti o n  s o u r c e

7 . 2 . 3 . 3 . 3 *    E a c h  p ar t o f th e  p r o c e s s  th at c o n tai n s  a suffcient
q u an ti ty o f c o m b u s ti b l e  m e tal  d u s t to  p r o p ag ate  a  defagration
an d  th a t c a n  p o te n ti al l y i n c l u d e  al l  th e  fo l l o wi n g c o n d i ti o n s
s h a l l  b e  c o n s i d e r e d  a d u s t defagration  h a z a r d  an d  s h al l  b e
d o c u m e n te d  a s  s u c h :

( 1 ) O x i d i z i n g a tm o s p h e r e
( 2 ) C r e d i b l e  i g n i ti o n  s o u r c e
( 3 ) C r e d i b l e  s u s p e n s i o n  m e c h a n i s m

7 . 2 . 3 . 4  B u i l d i n g o r B u i l d i n g C o m p ar tm e n ts .

7 . 2 . 3 . 4 . 1    E ac h  b u i l d i n g  o r  b u i l d i n g  c o m p ar tm e n t wh e r e
c o m b u s ti b l e  m e ta l  d u s t i s  p r e s e n t s h a l l  b e  e va l u ate d .

7 . 2 . 3 . 4 . 1 . 1    Wh e r e  m u l ti p l e  b u i l d i n g s  o r  b u i l d i n g  c o m p a r t‐
m e n ts  p r e s e n t e s s e n ti a l l y th e  s am e  h az ar d ,  a s i n g l e  e val u a ti o n
s h a l l  b e  p e r m i tte d  to  b e  c o n d u c te d  a s  r e p r e s e n tati ve  o f a l l  s i m i ‐
l ar  b u i l d i n g s  o r  b u i l d i n g c o m p ar tm e n ts .  [ 6 5 2 : 7 . 3 . 4 . 1 . 1 ]

7 . 2 . 3 . 4 . 1 . 2    T h e  e val u ati o n  s h a l l  ad d r e s s  p o te n ti al  c o m b u s ti b l e
m e tal  d u s t m i gr a ti o n  b e twe e n  b u i l d i n g s  o r  b u i l d i n g c o m p a r t‐
m e n ts .

7 . 2 . 3 . 4 . 1 . 3    T h e  e va l u a ti o n  s h al l  ad d r e s s  p o te n ti al  defagration
p r o p ag ati o n  b e twe e n  b u i l d i n gs  o r  b u i l d i n g  c o m p a r tm e n ts .
[ 6 5 2 : 7 . 3 . 4 . 1 . 3 ]

7 . 2 . 3 . 4 . 2 *    E a c h  b u i l d i n g  o r  b u i l d i n g c o m p ar tm e n t th a t
c o n tai n s  a c o m b u s ti b l e  m e tal  p a r ti c u l a te  s o l i d  an d  th at c an

p o te n ti a l l y i n c l u d e  b o th  o f th e  fo l l o wi n g c o n d i ti o n s  s h al l  b e
c o n s i d e r e d  a fre  h az ar d  a n d  s h al l  b e  d o c u m e n te d  a s  s u c h :

( 1 ) O x i d i z i n g a tm o s p h e r e
( 2 ) C r e d i b l e  i g n i ti o n  s o u r c e

7 . 2 . 3 . 4 . 2 . 1    T h e  e val u ati o n  o f d u s t defagration  h az ar d  i n  a
b u i l d i n g  o r  b u i l d i n g  c o m p a r tm e n t s h al l  i n c l u d e  a  c o m p ar i s o n
o f ac tu a l  o r  i n te n d e d  d u s t ac c u m u l ati o n  to  th e  th r e s h o l d

h o u s e ke e p i n g  d u s t a c c u m u l a ti o n  th a t wo u l d  p r e s e n t a p o te n ‐
ti a l  fo r  fash-fre  e x p o s u r e  to  p e r s o n n e l  o r  c o m p ar tm e n t fai l u r e
d u e  to  e x p l o s i ve  o ve r p r e s s u r e .  [ 6 5 2 : 7 . 3 . 4 . 2 . 1 ]

7 . 2 . 3 . 4 . 2 . 2    T h r e s h o l d  h o u s e ke e p i n g d u s t a c c u m u l a ti o n  l e ve l s
a n d  n o n r o u ti n e  d u s t ac c u m u l ati o n  l e ve l s  ( e . g. ,  fr o m  a  p r o c e s s

u p s e t)  s h al l  b e  i n  a c c o r d an c e  wi th  th i s  s tan d a r d .

7 . 2 . 3 . 4 . 3    E ac h  b u i l d i n g  o r  b u i l d i n g  c o m p ar tm e n t th a t
c o n tai n s  a suffcient q u a n ti ty o f c o m b u s ti b l e  m e tal  d u s t to

p r o p ag ate  a defagration  an d  th at c an  p o te n ti a l l y i n c l u d e  a l l  o f
th e  fo l l o wi n g  c o n d i ti o n s  s h a l l  b e  c o n s i d e r e d  a d u s t defagra‐
tion  h a z a r d  an d  s h a l l  b e  d o c u m e n te d  as  s u c h :

( 1 ) O x i d i z i n g  a tm o s p h e r e
( 2 ) C r e d i b l e  i g n i ti o n  s o u r c e
( 3 ) C r e d i b l e  s u s p e n s i o n  m e c h an i s m
[ 6 5 2 : 7 . 3 . 4 . 3 ]

7 . 3  M o l te n  M e tal  H az ard  An al ys i s .

7 . 3 . 1  Re s p o n s i b i l i ty.    T h e  o wn e r / o p e r a to r  o f a fac i l i ty wh e r e
c o m b u s ti b l e  m e ta l s  ar e  p r e s e n t i n  a  m o l te n  s ta te  s h al l  b e

r e s p o n s i b l e  to  e n s u r e  a h az ar d  a n al ys i s  i s  c o m p l e te d  i n  ac c o r d ‐
a n c e  wi th  th e  r e q u i r e m e n ts  o f th i s  s e c ti o n .

7 . 3 . 1 . 1    F o r  e x i s ti n g p r o c e s s e s  an d  fa c i l i ty c o m p ar tm e n ts  th a t
a r e  u n d e r go i n g  modifcation,  th e  o wn e r / o p e r ato r  s h a l l

c o m p l e te  a  h a z a r d  an a l ys i s .

7 . 3 . 1 . 2    N e w o r  al te r e d  o p e r ati o n s ,  e q u i p m e n t,  o r  fa c i l i ti e s
s h a l l  b e  r e vi e we d  p r i o r  to  o p e r a ti o n  fo r  p o te n ti a l  h az ar d s .

7 . 3 . 1 . 3    T h e  h a z a r d  a n al ys i s  s h a l l  b e  r e vi e we d  a n d  u p d ate d  a t
l e as t e ve r y fve  ye a r s .

7 . 3 . 2  C ri te ri a.

7 . 3 . 2 . 1  O ve r vi e w.    T h e  h az ar d  a n al ys i s  s h al l  e val u ate  th e  fre,
r e ac ti vi ty,  a n d  e x p l o s i o n  h az ar d s  a n d  p r o vi d e  r e c o m m e n d a‐

ti o n s  to  m an a ge  th e  h a z a r d s  i n  ac c o r d a n c e  wi th  S e c ti o n  4 . 2 .

7 . 3 . 2 . 1 . 1    Re ac ti vi ty h az ar d s  s h al l  i n c l u d e  p o te n ti al  m o l te n
m e tal / wa te r  i n te r ac ti o n s .

7 . 3 . 2 . 2 *  Qualifcations.    T h e  h az ar d  a n al ys i s  s h a l l  b e
p e r fo r m e d  o r  l e d  b y a qualifed  p e r s o n .

7 . 3 . 2 . 2 . 1    H az ar d  an a l ys e s  s h a l l  b e  s i g n e d  o ff,  p r i o r  to  o p e r a‐
ti o n ,  b y a c o gn i z a n t a u th o r i ty at th e  fac i l i ty.

7 . 3 . 2 . 3  D o c u m e n tati o n .    T h e  r e s u l ts  o f th e  h a z a r d  an a l ys i s
r e vi e w s h al l  b e  d o c u m e n te d ,  i n c l u d i n g  an y n e c e s s ar y a c ti o n
i te m s  r e q u i r i n g  c h an g e  to  th e  p r o c e s s  m a te r i al s ,  p h ys i c a l  p r o c ‐

e s s ,  p r o c e s s  o p e r a ti o n s ,  o r  fa c i l i ti e s  a s s o c i a te d  wi th  th e  p r o c e s s .
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7 . 3 . 2 . 3 . 1    T h e  r e s u l ts  o f th e  h az ar d  an a l ys i s  s h al l  b e  m a i n ‐
ta i n e d  fo r  th e  l i fe  o f th e  p r o c e s s .

7 . 3 . 3  M e th o d o l o gy.

7 . 3 . 3 . 1  G e n e ral .    T h e  h a z a r d  a n al ys i s  s h a l l  i n c l u d e  th e  fo l l o w‐
i n g :

( 1 ) Identifcation  an d  e val u ati o n  o f th e  p r o c e s s  o r  fac i l i ty
a r e as  wh e r e  fre,  r e a c ti vi ty,  a n d  e x p l o s i o n  h az ar d s  e x i s t

( 2 ) Wh e r e  s u c h  a h a z a r d  e x i s ts ,  identifcation  a n d  e val u a ti o n
o f specifc  fre,  r e a c ti vi ty,  an d  defagration  s c e n ar i o s  s h a l l

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

( a) Identifcation  o f s afe  o p e r ati n g  r a n ge s
( b ) * Identifcation  o f th e  s a fe g u a r d s  th at a r e  i n  p l ac e  to

m a n ag e  fre,  r e a c ti vi ty,  defagration,  an d  e x p l o s i o n
e ve n ts

( c ) Re c o m m e n d ati o n  o f ad d i ti o n a l  s afe gu ar d s  wh e r e
war r a n te d ,  i n c l u d i n g  a  p l a n  fo r  i m p l e m e n ta ti o n

7 . 3 . 3 . 1 . 1    Re c o m m e n d a ti o n s  fr o m  th e  h az ar d  a n al ys i s  s h al l  b e
tr a c ke d  to  c o m p l e ti o n .

7 . 3 . 3 . 1 . 2    H az ar d  an a l ys e s  s h a l l  b e  s i gn e d  o ff,  p r i o r  to  o p e r a‐
ti o n ,  b y a  c o g n i z an t a u th o r i ty at th e  fac i l i ty.

7 . 3 . 3 . 2  M ate ri al  E val u ati o n .

7 . 3 . 3 . 2 . 1    T h e  h a z a r d  an a l ys i s  s h al l  b e  b as e d  o n  d ata th at i s
r e p r e s e n ta ti ve  o f th e  m o l te n  m e tal  p r e s e n t.

7 . 3 . 3 . 3  P ro c e s s  S ys te m s .

7 . 3 . 3 . 3 . 1 *    E a c h  p ar t o f th e  p r o c e s s  s ys te m  wh e r e  c o m b u s ti b l e
m e tal  i n  a m o l te n  fo r m  i s  p r e s e n t s h a l l  b e  e va l u ate d ,  an d  th e
e va l u a ti o n  s h a l l  a d d r e s s  th e  fo l l o wi n g:

( 1 ) P o te n ti a l  i n te n d e d  an d  u n i n te n d e d  r u n o u t o f c o m b u s ti ‐
b l e  m o l te n  m e ta l  b e twe e n  p ar ts  o f th e  p r o c e s s  s ys te m

( 2 ) P o te n ti a l  r u n o u t o f c o m b u s ti b l e  m o l te n  m e tal  fr o m  th e
p r o c e s s  s ys te m  i n to  a b u i l d i n g o r  b u i l d i n g  c o m p a r tm e n ts ,
i n c l u d i n g  p o te n ti a l  i n te r ac ti o n  wi th  wa te r  i n  th e  b u i l d i n g

o r  b u i l d i n g  c o m p a r tm e n ts
( 3 ) P o te n ti a l  e x p l o s i o n  i m p a c ts  o n  o th e r  p ar ts  o f th e  p r o c e s s

s ys te m
( 4 ) Re a c ti vi ty o f th e  c o m b u s ti b l e  m o l te n  m e ta l

7 . 3 . 3 . 3 . 2    E ac h  p a r t o f th e  p r o c e s s  th a t c o n tai n s  a  c o m b u s ti b l e
m e tal  i n  m o l te n  fo r m  an d  th at c an  p o te n ti al l y i n c l u d e  b o th  o f
th e  fo l l o wi n g  c o n d i ti o n s  s h al l  b e  c o n s i d e r e d  a fre  h a z a r d  an d
s h a l l  b e  d o c u m e n te d  as  s u c h :

( 1 ) O x i d i z i n g a tm o s p h e r e
( 2 ) C o m b u s ti b l e  l o ad i n g i n  th e  m e l ti n g  a r e a

7 . 3 . 3 . 3 . 3 *    E a c h  p ar t o f th e  p r o c e s s  th at c o n ta i n s  a suffcient
q u an ti ty o f c o m b u s ti b l e  m o l te n  m e tal  to  p r o p ag ate  a fre  o r
e x p l o s i o n  a n d  th at c a n  p o te n ti al l y i n c l u d e  al l  th e  fo l l o wi n g
c o n d i ti o n s  s h al l  b e  c o n s i d e r e d  a fre  o r  e x p l o s i o n  h a z a r d  an d
s h a l l  b e  d o c u m e n te d  as  s u c h :

( 1 ) O x i d i z i n g a tm o s p h e r e
( 2 ) C o m b u s ti b l e  l o ad i n g i n  th e  m e l ti n g  a r e a
( 3 ) Wate r  o r  o th e r  r e a c ti ve  m ate r i al s  i n  th e  m e l ti n g  ar e a

7 . 3 . 3 . 4  B u i l d i n g o r B u i l d i n g C o m p ar tm e n ts .

7 . 3 . 3 . 4 . 1    E ac h  b u i l d i n g  o r  b u i l d i n g c o m p ar tm e n t wh e r e
c o m b u s ti b l e  m e ta l  i n  a  m o l te n  fo r m  i s  p r e s e n t s h al l  b e  e val u ‐
ate d .

7 . 3 . 3 . 4 . 1 . 1    Wh e r e  m u l ti p l e  b u i l d i n g s  o r  b u i l d i n g  c o m p a r t‐
m e n ts  p r e s e n t e s s e n ti a l l y th e  s am e  h az ar d ,  a s i n g l e  e va l u a ti o n

s h a l l  b e  p e r m i tte d  to  b e  c o n d u c te d  as  r e p r e s e n tati ve  o f a l l  s i m i ‐
l ar  b u i l d i n gs  o r  b u i l d i n g  c o m p ar tm e n ts .  [ 6 5 2 : 7 . 3 . 4 . 1 . 1 ]

7 . 3 . 3 . 4 . 1 . 2    T h e  e val u ati o n  s h a l l  ad d r e s s  p o te n ti al  c o m b u s ti b l e
m o l te n  m e tal  fow b e twe e n  b u i l d i n gs  o r  b u i l d i n g c o m p a r t‐

m e n ts .

7 . 3 . 3 . 4 . 1 . 3    T h e  e val u ati o n  s h a l l  ad d r e s s  p o te n ti al  fre  o r
e x p l o s i o n  p r o p a ga ti o n  b e twe e n  b u i l d i n g s  o r  b u i l d i n g  c o m p a r t‐

m e n ts .  [ 6 5 2 : 7 . 3 . 4 . 1 . 3 ]

7 . 3 . 3 . 4 . 2    E ac h  b u i l d i n g  o r  b u i l d i n g  c o m p a r tm e n t th at
c o n tai n s  a  c o m b u s ti b l e  m o l te n  m e tal  an d  th at c an  p o te n ti al l y
i n c l u d e  b o th  o f th e  fo l l o wi n g  c o n d i ti o n s  s h al l  b e  c o n s i d e r e d  a
fre  h a z a r d  an d  s h a l l  b e  d o c u m e n te d  as  s u c h :

( 1 ) O x i d i z i n g  a tm o s p h e r e
( 2 ) C o m b u s ti b l e  l o ad i n g  i n  th e  m e l ti n g  ar e a
( 3 ) Wate r  o r  o th e r  r e a c ti ve  m ate r i a l s  i n  th e  m e l ti n g  ar e a

N 7 . 4  Ri s k  E val u ati o n .    Wh e r e  a  r i s k e va l u a ti o n  ( see Annex I)  i s
r e q u i r e d  b y th e  AH J ,  m a te r i al  p r o p e r ty d a ta  a n d  m a te r i al
h a n d l i n g  an d  p r o c e s s i n g  c o n d i ti o n s  s h al l  b e  r e vi e we d  to  d e te r ‐

m i n e  th e  l i ke l i h o o d  a n d  c o n s e q u e n c e s  o f a m e ta l  p o wd e r  o r
d u s t i gn i ti o n .  I t s h a l l  b e  p e r m i tte d  to  m ake  q u al i tati ve  d e te r m i ‐
n a ti o n s  o f l i ke l i h o o d  an d  c o n s e q u e n c e s ,  p r o vi d i n g  at l e as t

s o m e  o f th e  fo l l o wi n g  p r o p e r ty d ata a r e  i n c l u d e d  i n  th e  d e te r ‐
m i n ati o n s :

( 1 ) M i n i m u m  i gn i ti o n  e n e r g y ( M I E )
( 2 ) M ax i m u m  p r e s s u r e  ( Pm ax )

( 3 ) M ax i m u m  r ate  o f p r e s s u re  r i s e  ( dP/ dtm ax )
( 4 ) Defagration  i n d e x  ( KSt)
( 5 ) L i m i ti n g o x yg e n  c o n c e n tr a ti o n  ( L O C )
( 6 ) M i n i m u m  e x p l o s i b l e  c o n c e n tr ati o n  ( M E C )
( 7 ) T h e r m al  s tab i l i ty
( 8 ) E l e c tr o s tati c  r i s k
( 9 ) Re a c ti vi ty

N 7 . 5  D u s t E x p l o s i o n  an d  Fl as h - Fi re  H az ard  Are as .

N 7 . 5 . 1    T h o s e  p o r ti o n s  o f th e  p r o c e s s  an d  fac i l i ty wh e r e  defa‐
gration  ve n ti n g  i s  n o t c u r r e n tl y r e q u i r e d  an d  a d u s t e x p l o s i o n
h a z a r d  o r  fash-fre  h az ar d  e x i s ts  s h al l  b e  e va l u a te d  to  d e te r ‐

m i n e  a p p r o p r i a te  p r o te c ti o n  l e ve l s  fr o m  th e  e ffe c ts  o f th e s e
h a z a r d s  i n  a c c o r d an c e  wi th  th i s  s e c ti o n  an d  th e  fre  p r o te c ti o n
a n d  b u i l d i n g  c o n s tr u c ti o n  s e c ti o n s  i n  e ac h  m e tal  c h ap te r  —

C h ap te r  1 6  th r o u g h  1 8  — a n d  C h a p te r  1 0 .

N 7 . 5 . 2    D u s t e x p l o s i o n  h az ar d  a r e as  a n d  d u s t fash-fre  h az ar d
ar e as  s h a l l  b e  d e e m e d  to  e x i s t i n  al l  o p e r a ti n g a r e as  o f fa c i l i ti e s
p r o c e s s i n g o r  h a n d l i n g  c o m b u s ti b l e  m e ta l  d u s ts  u n l e s s  a

h a z a r d  an a l ys i s  d e te r m i n e s  o th e r wi s e .

N C h ap te r 8    M an age m e n t S ys te m s

N 8 . 1  Re tro ac ti vi ty.    T h i s  c h a p te r  s h a l l  b e  ap p l i e d  r e tr o ac ti ve l y to
n e w a n d  e x i s ti n g fac i l i ti e s  an d  p r o c e s s e s .  [ 6 5 2 : 8 . 1 ]

N 8 . 2 *  G e n e ral .    T h e  p r o c e d u r e s  a n d  tr a i n i n g  i n  th i s  c h a p te r
s h a l l  b e  d e l i ve r e d  i n  a l a n gu ag e  th at th e  p ar ti c i p an ts  c an

u n d e r s tan d .  [ 6 5 2 : 8 . 2 ]

N 8 . 3  O p e rati n g P ro c e d u re s  an d  P rac ti c e s .    O p e r ati n g  p r o c e ‐
d u r e s  an d  p r ac ti c e s  s h a l l  c o m p l y wi th  S e c ti o n  1 0 . 3 .
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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 2  E d i t i o n

N 8 . 4  H o u s e k e e p i n g.    H o u s e ke e p i n g  s h a l l  c o m p l y wi th  C h ap ‐
te r  1 1 .

N 8 . 5 *  H o t Wo rk .

N 8 . 5 . 1 *    I n  a d d i ti o n  to  th e  r e q u i r e m e n ts  o f N F PA 5 1 B ,  a l l  h o t
wo r k ac ti vi ti e s  s h a l l  c o m p l y wi th  th e  r e q u i r e m e n ts  i n  8 . 5 . 2
th r o u g h  8 . 5 . 5 .  [ 6 5 2 : 8 . 5 . 1 ]

N 8 . 5 . 2 *    T h e  ar e a  affe c te d  b y h o t wo r k s h al l  b e  th o r o u g h l y
c l e an e d  o f c o m b u s ti b l e  d u s t p r i o r  to  c o m m e n c i n g  an y h o t

wo r k.  [ 6 5 2 : 8 . 5 . 2 ]

N 8 . 5 . 3    E q u i p m e n t th a t c o n ta i n s  c o m b u s ti b l e  d u s t a n d  i s  l o c ate d
wi th i n  th e  h o t wo r k a r e a s h al l  b e  s h u t d o wn ,  s h i e l d e d ,  o r  b o th .

[ 6 5 2 : 8 . 5 . 3 ]

N 8 . 5 . 4    Wh e n  th e  h o t wo r k p o s e s  an  i gn i ti o n  r i s k to  th e  c o m b u s ‐
ti b l e  d u s t wi th i n  e q u i p m e n t,  th e  e q u i p m e n t s h al l  b e  s h u t d o wn
a n d  c l e a n e d  p r i o r  to  c o m m e n c i n g s u c h  h o t wo r k.  [ 6 5 2 : 8 . 5 . 4 ]

N 8 . 5 . 5    F l o o r  a n d  wa l l  o p e n i n g s  wi th i n  th e  h o t wo r k ar e a  s h a l l
b e  c o ve r e d  o r  s e al e d .  [ 6 5 2 : 8 . 5 . 5 ]

N 8 . 5 . 6    U s e  o f p o r ta b l e  e l e c tr i c al  e q u i p m e n t th a t d o e s  n o t
c o m p l y wi th  th e  e l e c tr i c a l  classifcation  o f th e  ar e a  wh e r e  i t i s

to  b e  u s e d  s h a l l  b e  au th o r i z e d  an d  c o n tr o l l e d  i n  a c c o r d a n c e
wi th  th e  h o t wo r k p r o c e d u r e  as  o u tl i n e d  i n  S e c ti o n  8 . 5 .
[ 6 5 2 : 8 . 5 . 6 ]

N 8 . 6 *  P e rs o n al  P ro te c ti ve  E q ui p m e n t ( P P E ) .

N 8 . 6 . 1  P P E  H az ard  An al ys i s .

N 8 . 6 . 1 . 1    Re q u i r e m e n ts  fo r  P P E  s h al l  b e  b a s e d  o n  a  d o c u m e n te d
a n al ys i s  o f th e  p o te n ti a l  fo r  fac i l i ty p e r s o n n e l  to  b e  e x p o s e d  to

h az ar d s  fr o m  c o m b u s ti b l e  a n d  m o l te n  m e tal s  d u r i n g fac i l i ty
o p e r ati o n s  a n d  m ai n te n a n c e  a c ti vi ti e s .

N 8 . 6 . 1 . 2 *    T h e  P P E  h az ar d  a n al ys i s  s h al l  d e te r m i n e  wh i c h  o p e r a‐
ti o n s  an d  ac ti vi ti e s  war r a n t u s e  o f p r i m ar y P P E  fo r  m o l te n
m e tal s ,  p r i m ar y P P E  fo r  d u s t fash  fres,  a n d  s e c o n d ar y P P E  fo r

ge n e r a l  wo r k an d  m ai n te n a n c e  i n  fa c i l i ti e s  wi th  c o m b u s ti b l e
m e tal s .

N 8 . 6 . 2  P ri m ar y P P E  fo r M o l te n  M e tal s .

N 8 . 6 . 2 . 1    P r i m ar y P P E  fo r  m o l te n  m e ta l s  s h al l  i n c l u d e  al l  o f th e
i te m s  d e s c r i b e d  i n  p ar a gr a p h s  8 . 6 . 2 . 2  to  8 . 6 . 2 . 5 .

N 8 . 6 . 2 . 2    F a c e  s h i e l d s ,  n e c k p r o te c ti o n ,  a n d  s a fe ty g l a s s e s  s h a l l
b e  u s e d  as  p ar t o f th e  p r i m ar y P P E  fo r  m o l te n  m e tal  e x p o s u r e s .

N 8 . 6 . 2 . 3 *    E x te r n al  c l o th i n g ,  i n c l u d i n g b u t n o t l i m i te d  to  s h i r ts ,
tr o u s e r s ,  an d  c o ve r al l s ,  s h al l  m e e t th e  p e r fo r m a n c e  r e q u i r e ‐

m e n ts  fo r  p r i m ar y p r o te c ti ve  c l o th i n g i n  AS T M  F 1 0 0 2 ,  Standard
Performance Specifcation for Protective Clothing and Materials for Use
by Workers Exposed to Specifc Molten Substances and Related Thermal
Hazards.

N 8 . 6 . 2 . 4    Gl o ve s  o r  m i tte n s  s h al l  b e  wo r n  a n d  s h al l  b e  l o o s e
ftting,  e as i l y r e m o va b l e ,  a n d  c o m p ati b l e  wi th  th e  h az ar d s  o f
th e  p e r ti n e n t m o l te n  m e ta l s .

N 8 . 6 . 2 . 5    P r o te c ti ve  fo o twe ar  s h al l  b e  h i g h -to p  l e ath e r  s a fe ty
s h o e s ,  a t l e a s t 1 5 0  m m  ( 6  i n . )  h i gh ,  an d  a p p r o p r i ate  fo r  th e

h az ar d s  o f m o l te n  m e tal s  u s e d  i n  th e  a r e as  wh e r e  p e r s o n n e l  ar e
wo r ki n g.

N 8 . 6 . 3  P ri m ar y P P E  fo r D u s t Fl as h  Fi re s .

N 8 . 6 . 3 . 1 *    P r i m a r y P P E  fo r  d u s t fash  fres  s h al l  i n c l u d e  fame-
resistant g ar m e n ts  i n  a c c o r d a n c e  wi th  th e  wo r kp l a c e  h az ar d

a s s e s s m e n t r e q u i r e d  b y N F PA 2 1 1 3 .

N 8 . 6 . 3 . 2 *    P e r s o n n e l  we a r i n g  P P E  fo r  d u s t fash  fres  s h a l l  b e
i n fo r m e d  ab o u t th e  l i m i te d  p r o te c ti o n  p r o vi d e d  b y

N F PA 2 1 1 2 –c o m p l i an t ga r m e n ts  ag ai n s t th e  h i g h e r-
te m p e r a tu r e  fames  an d  h e a t fuxes  as s o c i ate d  wi th  c o m b u s ti ‐

b l e  m e tal  d u s t fash  fres.

N 8 . 6 . 3 . 3    P r i m ar y P P E  fo r  d u s t fash  fres  s h al l  b e  d e s i g n e d  to
p r e ve n t p o te n ti al  ac c u m u l ati o n s  o f c o m b u s ti b l e  m e tal  d u s t i n

p l a c e s  s u c h  as ,  b u t n o t l i m i te d  to ,  p an t c u ffs ,  s l e e ve  c u ffs ,  an d
o p e n  p o c ke ts ,  an d  s h al l  h ave  a  s m o o th  o u te r  s u r fa c e  th at al l o ws

d u s t to  b e  r e a d i l y b r u s h e d  o ff.

N 8 . 6 . 3 . 4    P r i m ar y P P E  fo r  d u s t fash  fres  s h al l  i n c l u d e  s h i r ts ,
tr o u s e r s ,  o r  c o ve r a l l s .

N 8 . 6 . 3 . 4 . 1    Tr o u s e r s  o r  c o ve r a l l s  s h al l  c o ve r  th e  to p s  o f fo o twe ar.

N 8 . 6 . 3 . 5    P r i m ar y P P E  fo r  d u s t fash  fres  s h a l l  i n c l u d e  s a fe ty
s h o e s  wi th o u t e x p o s e d  m e tal .

N 8 . 6 . 3 . 6 *    P r i m a r y P P E  fo r  d u s t fash  fres  s h a l l  i n c l u d e  g l o ve s
m a d e  o f h e at-r e s i s tan t fa b r i c s .

N 8 . 6 . 3 . 7 *    Wh e n  wo r n  i n  ar e a s  c o n tai n i n g  d u s ts  wi th  m i n i m u m
i gn i ti o n  e n e r g i e s  l e s s  th an  1 0 0  m J ,  p r i m a r y P P E  fo r  d u s t fash
fres  s h al l  b e  m a d e  o f s tati c -d i s s i p a ti ve  m ate r i a l s .

N 8 . 6 . 4  S e c o n d ar y P P E  fo r G e n e ral  Wo rk  Are as  N e ar o r C o n tai n ‐
i n g C o m b u s ti b l e  M e tal s .

N 8 . 6 . 4 . 1    S afe ty g l as s e s  wi th  s i d e  s h i e l d s  a n d  h a r d  h ats  s h al l  b e
r e q u i r e d  a s  p ar t o f th e  s e c o n d ar y P P E .  

N 8 . 6 . 4 . 2    O u te r  ga r m e n ts  wo r n  a s  s e c o n d a r y P P E  s h a l l  b e
d e s i g n e d  to  p r e ve n t p o te n ti a l  ac c u m u l ati o n s  o f c o m b u s ti b l e

m e tal  d u s t b y n o t h avi n g  e x p o s e d  p o c ke ts  o r  c u ffs ,  an d  s h a l l
h ave  a s m o o th  o u te r  s u r fac e  th a t a l l o ws  d u s t to  b e  r e a d i l y
b r u s h e d  o ff.

N 8 . 6 . 4 . 3    S e c o n d ar y P P E  s h al l  h a ve  s o m e  m e as u r e  o f fame
r e s i s ta n c e  d e te r m i n e d  as  p ar t o f th e  P P E  h az ar d  a n al ys i s .

N 8 . 6 . 4 . 4 *    Wh e n  wo r n  i n  ar e a s  c o n ta i n i n g  d u s ts  wi th  m i n i m u m
i g n i ti o n  e n e r g i e s  l e s s  th an  1 0 0  m J ,  s e c o n d a r y P P E  s h al l  b e

m a d e  o f s ta ti c -d i s s i p ati ve  m ate r i al s .

N 8 . 6 . 4 . 5    S e c o n d ar y P P E  wo r n  i n  a r e as  c o n ta i n i n g al kal i  m e tal s
s h a l l  h ave  a n  e x te r n a l  c l o th i n g l a ye r  th a t i s  i m p e r vi o u s  to  b o d y

m o i s tu r e .  

N 8 . 6 . 4 . 5 . 1 *    P r o p e r  p r o te c ti ve  c l o th i n g,  r e s p i r ato r y p r o te c ti o n ,
an d  ad e q u ate  e ye  p r o te c ti o n  s h a l l  b e  u s e d  b y a l l  r e s p o n d i n g
fre-fghting  p e r s o n n e l  as s i g n e d  to  a c o m b u s ti b l e  m e tal  fre

e q u i p p e d  to  th e  r e q u i r e m e n ts  o f N F PA 6 0 0  o r  N F PA 1 0 8 1 .

N 8 . 7  I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e .    I n s p e c ti o n ,  te s ti n g ,
a n d  m ai n te n a n c e  s h al l  c o m p l y wi th  S e c ti o n  1 0 . 4 .

N 8 . 8  Trai n i n g an d  H az ard  Aware n e s s .    Tr a i n i n g an d  h az ar d
a war e n e s s  s h al l  c o m p l y wi th  S e c ti o n  1 0 . 6 .

N 8 . 9  C o n trac to rs .

N 8 . 9 . 1    O wn e r / o p e r ato r s  s h a l l  e n s u r e  th e  r e q u i r e m e n ts  o f
S e c ti o n  8 . 9  a r e  m e t.  [ 6 5 2 : 8 . 9 . 1 ]
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2 0 2 2  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 8 . 9 . 2 *    O n l y qualifed  c o n tr a c to r s  s h al l  b e  e m p l o ye d  fo r  wo r k
i n vo l vi n g th e  i n s ta l l ati o n ,  r e p ai r,  o r  modifcation  o f b u i l d i n g s

( i n te r i o r  a n d  e x te r i o r ) ,  m a c h i n e r y,  a n d  fre  an d  e x p l o s i o n
p r o te c ti o n  e q u i p m e n t th at c o u l d  a d ve r s e l y affe c t th e  p r e ve n ‐
ti o n ,  c o n tr o l ,  o r  m i ti ga ti o n  o f fres  a n d  e x p l o s i o n s .  [ 6 5 2 : 8 . 9 . 2 ]

N 8 . 9 . 3 *  C o n trac to r Trai n i n g.

N 8 . 9 . 3 . 1    C o n tr ac to r s  o p e r ati n g  o wn e r / o p e r ato r  e q u i p m e n t
s h a l l  b e  tr ai n e d  an d  qualifed  to  o p e r ate  th e  e q u i p m e n t an d

p e r fo r m  th e  wo r k.  [ 6 5 2 : 8 . 9 . 3 . 1 ]

N 8 . 9 . 3 . 2    C o n tr ac to r  tr ai n i n g  s h a l l  b e  d o c u m e n te d .
[ 6 5 2 : 8 . 9 . 3 . 2 ]

N 8 . 9 . 3 . 3 *    C o n tr ac to r s  wo r ki n g  o n  o r  n e a r  a gi ve n  p r o c e s s  s h a l l
b e  m ad e  awa r e  o f th e  p o te n ti a l  h az ar d s  fr o m  an d  e x p o s u r e s  to
fres  a n d  e x p l o s i o n s .  [ 6 5 2 : 8 . 9 . 3 . 3 ]

N 8 . 9 . 3 . 3 . 1    C o n tr ac to r s  s h a l l  b e  tr ai n e d  o n  th e  h az ar d s  as  i d e n ti ‐
fed  i n  C h a p te r  1 0 .

N 8 . 9 . 3 . 4    C o n tr ac to r s  s h a l l  b e  tr a i n e d  an d  r e q u i r e d  to  c o m p l y
wi th  th e  fa c i l i ty’ s  s a fe  wo r k p r ac ti c e s  an d  p o l i c i e s  i n  a c c o r d a n c e
wi th  1 0 . 3 . 2 .  [ 6 5 2 : 8 . 9 . 3 . 4 ]

N 8 . 9 . 3 . 5    C o n tr ac to r s  s h al l  b e  tr a i n e d  o n  th e  fac i l i ty' s  e m e r ge n c y
re s p o n s e  a n d  e vac u a ti o n  p l a n ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,

e m e r g e n c y r e p o r ti n g  p r o c e d u r e s ,  s afe  e gr e s s  p o i n ts ,  an d  e vac u ‐
ati o n  ar e a.  [ 6 5 2 : 8 . 9 . 3 . 5 ]

N 8 . 1 0  E m e rge n c y P l an n i n g an d  Re s p o n s e .    E m e r ge n c y p l an ‐
n i n g  a n d  r e s p o n s e  s h a l l  c o m p l y wi th  S e c ti o n  1 0 . 7 .

N 8 . 1 1 *  I n c i d e n t I n ve s ti gati o n .

N 8 . 1 1 . 1 *    T h e  o wn e r / o p e r ato r  s h al l  h ave  a  s ys te m  to  e n s u r e
th a t i n c i d e n ts  th at r e s u l t i n  a  fre,  defagration,  o r  e x p l o s i o n
ar e  r e p o r te d  an d  i n ve s ti g ate d  i n  a  ti m e l y m an n e r.  [ 6 5 2 : 8 . 1 1 . 1 ]

N 8 . 1 1 . 2    T h e  i n ve s ti ga ti o n  s h a l l  b e  d o c u m e n te d  a n d  i n c l u d e
fndings  an d  r e c o m m e n d ati o n s .  [ 6 5 2 : 8 . 1 1 . 2 ]

N 8 . 1 1 . 3    A s ys te m  s h a l l  b e  e s ta b l i s h e d  to  a d d r e s s  a n d  r e s o l ve  th e
fndings  an d  r e c o m m e n d ati o n s .  [ 6 5 2 : 8 . 1 1 . 3 ]

N 8 . 1 1 . 4 *    T h e  i n ve s ti ga ti o n  fndings  a n d  r e c o m m e n d a ti o n s  s h al l
b e  r e vi e we d  wi th  affe c te d  p e r s o n n e l .  [ 6 5 2 : 8 . 1 1 . 4 ]

N 8 . 1 2  M an age m e n t o f C h an ge .

N 8 . 1 2 . 1 *    Wr i tte n  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  an d  i m p l e ‐
m e n te d  to  m an ag e  p r o p o s e d  c h a n ge s  to  p r o c e s s  m ate r i al s ,
staffng,  j o b  tas ks ,  te c h n o l o gy,  e q u i p m e n t,  p r o c e d u r e s ,  an d

fa c i l i ti e s .  [ 6 5 2 : 8 . 1 2 . 1 ]

N 8 . 1 2 . 2    T h e  p r o c e d u r e s  s h al l  e n s u r e  th a t th e  fo l l o wi n g ar e
ad d r e s s e d  p r i o r  to  a n y c h an g e :

( 1 ) * T h e  b as i s  fo r  th e  p r o p o s e d  c h an g e
( 2 ) * S a fe ty a n d  h e al th  i m p l i c a ti o n s
( 3 ) Wh e th e r  th e  c h a n ge  i s  p e r m a n e n t o r  te m p o r ar y,  i n c l u d ‐

i n g th e  au th o r i z e d  d u r ati o n  o f te m p o r ar y c h an g e s
( 4 ) Modifcations  to  o p e r a ti n g a n d  m ai n te n an c e  p r o c e d u r e s
( 5 ) E m p l o ye e  tr a i n i n g r e q u i r e m e n ts
( 6 ) Au th o r i z ati o n  r e q u i r e m e n ts  fo r  th e  p r o p o s e d  c h a n ge
( 7 ) Re s u l ts  o f c h a r ac te r i z ati o n  te s ts  u s e d  to  as s e s s  th e  h az ar d ,

i f c o n d u c te d
[ 6 5 2 : 8 . 1 2 . 2 ]

N 8 . 1 2 . 3 *    I m p l e m e n ta ti o n  o f th e  m an a ge m e n t o f c h a n ge  p r o c e ‐
d u r e  s h al l  n o t b e  r e q u i r e d  fo r  r e p l a c e m e n ts -i n -ki n d .

[ 6 5 2 : 8 . 1 2 . 3 ]

N 8 . 1 2 . 4    D e s i g n  a n d  p r o c e d u r e s  d o c u m e n ta ti o n  s h a l l  b e  u p d a‐
te d  to  i n c o r p o r ate  th e  c h an g e .  [ 6 5 2 : 8 . 1 2 . 4 ]

N 8 . 1 3 *  D o c u m e n tati o n  Re te n ti o n .

N 8 . 1 3 . 1    T h e  o wn e r / o p e r a to r  s h a l l  e s tab l i s h  a p r o gr a m  an d
i m p l e m e n t a  p r o c e s s  to  m an ag e  th e  r e te n ti o n  o f d o c u m e n ta‐

ti o n ,  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 ) Tr a i n i n g  r e c o r d s
( 2 ) E q u i p m e n t i n s p e c ti o n ,  te s ti n g,  an d  m a i n te n an c e  r e c o r d s
( 3 ) * I n c i d e n t i n ve s ti g ati o n  r e p o r ts
( 4 ) D u s t h a z a r d s  an a l ys e s
( 5 ) * P r o c e s s  an d  te c h n o l o g y i n fo r m ati o n
( 6 ) * M an a ge m e n t o f c h an g e  d o c u m e n ts
( 7 ) E m e r g e n c y r e s p o n s e  p l a n  d o c u m e n ts
( 8 ) * C o n tr a c to r  r e c o r d s
[ 6 5 2 : 8 . 1 3 . 1 ]

N 8 . 1 4  M an age m e n t S ys te m s  Re vi e w.

N 8 . 1 4 . 1    T h e  o wn e r / o p e r ato r  s h al l  e va l u a te  th e  e ffe c ti ve n e s s  o f
th e  m an a ge m e n t s ys te m s  p r e s e n te d  i n  th i s  s tan d ar d  b y
c o n d u c ti n g a  p e r i o d i c  r e vi e w o f e ac h  m a n ag e m e n t s ys te m .

[ 6 5 2 : 8 . 1 4 . 1 ]

N 8 . 1 4 . 2    T h e  o wn e r / o p e r ato r  s h a l l  b e  r e s p o n s i b l e  fo r  m a i n tai n ‐
i n g an d  e val u ati n g  th e  o n g o i n g  e ffe c ti ve n e s s  o f th e  m an a ge ‐

m e n t s ys te m s  p r e s e n te d  i n  th i s  s ta n d ar d .  [ 6 5 2 : 8 . 1 4 . 2 ]

N 8 . 1 5 *  E m p l o ye e  P ar ti c i p ati o n .    O wn e r / o p e r ato r s  s h a l l  e s tab ‐
l i s h  an d  i m p l e m e n t a  s ys te m  to  c o n s u l t wi th  an d  a c ti ve l y i n vo l ve
affe c te d  p e r s o n n e l  a n d  th e i r  r e p r e s e n tati ve s  i n  th e  i m p l e m e n ‐

tati o n  o f th i s  s ta n d ar d .  [ 6 5 2 : 8 . 1 5 ]

N C h ap te r 9    H az ard  M an age m e n t:  M i ti gati o n  an d  P re ve n ti o n

N 9 . 1 *  I n h e re n tl y S afe r D e s i gn s .

N 9 . 2  B u i l d i n g D e s i gn .

N 9 . 2 . 1  Ri s k  As s e s s m e n t.    A d o c u m e n te d  r i s k a s s e s s m e n t a c c e p t‐
a b l e  to  th e  AH J  s h al l  b e  p e r m i tte d  to  b e  c o n d u c te d  to  d e te r ‐

m i n e  th e  l e ve l  o f b u i l d i n g  d e s i g n  a n d  p r o te c ti o n  fe atu r e s  to  b e
p r o vi d e d ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e  m e as u r e s  a d d r e s s e d
i n  S e c ti o n  9 . 2 .  [ 6 5 2 : 9 . 2 . 1 ]

N 9 . 2 . 2 *  C o n s tr u c ti o n .    T h e  typ e  o f c o n s tr u c ti o n  s h al l  b e  i n
ac c o r d an c e  wi th  th e  b u i l d i n g  c o d e  a d o p te d  b y th e  AH J .

[ 6 5 2 : 9 . 2 . 2 ]

N 9 . 2 . 3  B u i l d i n g o r B u i l d i n g C o m p ar tm e n t P ro te c ti o n .

N 9 . 2 . 3 . 1 *    E a c h  b u i l d i n g o r  b u i l d i n g  c o m p ar tm e n t wh e r e  a  d u s t
defagration  h az ar d  e x i s ts  s h a l l  b e  p r o te c te d  fr o m  th e  c o n s e ‐

q u e n c e  o f defagration.  [ 6 5 2 : 9 . 2 . 3 . 1 ]

N 9 . 2 . 3 . 2 *    I f a  b u i l d i n g o r  b u i l d i n g c o m p a r tm e n t c o n ta i n s  a
d u s t e x p l o s i o n  h az ar d  o u ts i d e  o f e q u i p m e n t,  s u c h  ar e as  s h a l l
b e  p r o vi d e d  wi th  defagration  ve n ti n g  to  a s a fe  a r e a i n  a c c o r d ‐

a n c e  wi th  N F PA 6 8 .  [ 6 5 2 : 9 . 2 . 3 . 2 ]
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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 2  E d i t i o n

N 9 . 2 . 3 . 2 . 1    Ve n ti n g to  r e l i e ve  p r e s s u r e  s h a l l  b e  l o c ate d  th r o u g h
a n  o u ts i d e  wal l  o r  r o o f.  [ 6 5 2 : 9 . 2 . 3 . 2 . 1 ]

N 9 . 2 . 3 . 2 . 2    T h e  freball,  b l as t h a z a r d s ,  a n d  m i s s i l e  h az ar d s  th at
a r e  c r e ate d  b y defagration  ve n ti n g  s h a l l  n o t e x p o s e  a d d i ti o n al
p e r s o n n e l  o r  p r o p e r ty as s e ts .  [ 6 5 2 : 9 . 2 . 3 . 2 . 2 ]

N 9 . 2 . 4  L i fe  S afe ty.    B u i l d i n g  confguration  an d  a p p u r te n a n c e s
s h a l l  c o m p l y wi th  th e  l i fe  s afe ty r e q u i r e m e n ts  o f th e  b u i l d i n g

an d  fre  p r e ve n ti o n  c o d e s  a d o p te d  b y th e  AH J .  [ 6 5 2 : 9 . 2 . 4 ]

N 9 . 2 . 4 . 1    Wh e r e  a  d u s t defagration  h az ar d  e x i s ts  i n  a  b u i l d i n g
o r  b u i l d i n g  c o m p ar tm e n t o u ts i d e  o f e q u i p m e n t,  b u i l d i n g
confguration  a n d  ap p u r te n an c e s  s h al l  c o m p l y wi th  th e  l i fe

s a fe ty r e q u i r e m e n ts  o f th e  b u i l d i n g  a n d  fre  p r e ve n ti o n  c o d e s
fo r  a h az ar d o u s  o c c u p an c y a d o p te d  b y th e  AH J .  [ 6 5 2 : 9 . 2 . 4 . 1 ]

N 9 . 2 . 4 . 2    Wh e r e  a  d u s t e x p l o s i o n  h a z a r d  e x i s ts  i n  a b u i l d i n g o r
b u i l d i n g  c o m p a r tm e n t an d  a n  e n c l o s e d  m e a n s  o f e gr e s s  i s
p r o vi d e d ,  i t s h al l  b e  d e s i g n e d  to  wi th s tan d  p o te n ti a l  e x te r n al

o ve r p r e s s u r e  fr o m  b u i l d i n g defagration.  [ 6 5 2 : 9 . 2 . 4 . 2 ]

N 9 . 2 . 5  C o n s tr u c ti o n  Fe atu re s  to  L i m i t Ac c u m u l ati o n .

N 9 . 2 . 5 . 1 *    I n te r i o r  s u r fa c e s  wh e r e  d u s t ac c u m u l ati o n s  c an  o c c u r
s h a l l  b e  d e s i g n e d  a n d  c o n s tr u c te d  s o  a s  to  fac i l i tate  c l e an i n g

an d  to  m i n i m i z e  c o m b u s ti b l e  d u s t ac c u m u l ati o n s .  [ 6 5 2 : 9 . 2 . 5 . 1 ]

N 9 . 2 . 5 . 2    E n c l o s e d  b u i l d i n g s p a c e s  i n ac c e s s i b l e  to  r o u ti n e
h o u s e ke e p i n g  s h al l  b e  s e a l e d  to  p r e ve n t d u s t ac c u m u l ati o n .
[ 6 5 2 : 9 . 2 . 5 . 2 ]

N 9 . 2 . 5 . 3 *    E n c l o s e d  b u i l d i n g  s p ac e s  th at ar e  diffcult to  ac c e s s
fo r  r o u ti n e  h o u s e ke e p i n g s h a l l  b e  d e s i g n e d  to  fa c i l i ta te  r o u ti n e

i n s p e c ti o n  fo r  th e  p u r p o s e  o f d e te r m i n i n g  th e  n e e d  fo r  p e r i ‐
o d i c  c l e an i n g.  [ 6 5 2 : 9 . 2 . 5 . 3 ]

N 9 . 2 . 6  S e p arati o n  o f H az ard  Are as  fro m  O th e r H az ard  Are as
an d  fro m  O th e r O c c u p an c i e s .

N 9 . 2 . 6 . 1    Ar e as  wh e r e  a  d u s t defagration  h az ar d  e x i s ts  i n  a
b u i l d i n g  o r  b u i l d i n g c o m p ar tm e n t ( e x c l u d i n g h a z a r d  wi th i n

e q u i p m e n t)  s h al l  b e  s e gr e g ate d ,  s e p a r ate d ,  o r  d e tac h e d  fr o m
o th e r  o c c u p an c i e s  to  m i n i m i z e  d am ag e  fr o m  a fre  o r  a n  e x p l o ‐
s i o n .  [ 6 5 2 : 9 . 2 . 6 . 1 ]

N 9 . 2 . 6 . 2  U s e  o f S e gre gati o n .

N 9 . 2 . 6 . 2 . 1    P h ys i c a l  b ar r i e r s  e r e c te d  fo r  th e  p u r p o s e  o f l i m i ti n g
fre  s p r e a d  s h al l  b e  d e s i gn e d  i n  a c c o r d an c e  wi th  N F PA 2 2 1 .

[ 6 5 2 : 9 . 2 . 6 . 2 . 1 ]

N 9 . 2 . 6 . 2 . 2    P h ys i c a l  b ar r i e r s  e r e c te d  to  s e g r e ga te  fre  h az ar d
a r e as ,  i n c l u d i n g  a l l  p e n e tr ati o n s  a n d  o p e n i n g s  o f foors,  wal l s ,

c e i l i n gs ,  o r  p a r ti ti o n s ,  s h al l  h ave  a m i n i m u m  fre  r e s i s ta n c e
r ati n g  b a s e d  o n  th e  an ti c i p ate d  fre  d u r a ti o n .  [ 6 5 2 : 9 . 2 . 6 . 2 . 2 ]

N 9 . 2 . 6 . 2 . 3    P h ys i c a l  b ar r i e r s ,  i n c l u d i n g  a l l  p e n e tr ati o n s  an d
o p e n i n g s  o f foors,  wa l l s ,  c e i l i n gs ,  o r  p a r ti ti o n s ,  th a t ar e  e r e c te d
to  s e g r e ga te  d u s t e x p l o s i o n  h az ar d  ar e a s  s h al l  b e  d e s i gn e d  to
p r e c l u d e  fa i l u r e  o f th o s e  b a r r i e r s  d u r i n g  a d u s t e x p l o s i o n  i n

a c c o r d an c e  wi th  N F PA 6 8 .  [ 6 5 2 : 9 . 2 . 6 . 2 . 3 ]

N 9 . 2 . 6 . 3  U s e  o f S e p arati o n .

N 9 . 2 . 6 . 3 . 1 *    S e p ar a ti o n  s h al l  b e  p e r m i tte d  to  b e  u s e d  to  l i m i t
th e  d u s t e x p l o s i o n  h az ar d  o r  defagration  h az ar d  a r e a wi th i n  a

b u i l d i n g  wh e n  i t i s  s u p p o r te d  b y a d o c u m e n te d  e n gi n e e r i n g
e va l u a ti o n  a c c e p ta b l e  to  th e  AH J .  [ 6 5 2 : 9 . 2 . 6 . 3 . 1 ]

N 9 . 2 . 6 . 3 . 2 *    T h e  r e q u i r e d  s e p ar ati o n  d i s tan c e  b e twe e n  th e  d u s t
e x p l o s i o n  h az ar d  o r  defagration  h az ar d  ar e a an d  s u r r o u n d i n g

e x p o s u r e s  s h al l  b e  d e te r m i n e d  b y an  e n g i n e e r i n g e val u a ti o n
th a t ad d r e s s e s  th e  fo l l o wi n g :

( 1 ) P r o p e r ti e s  o f th e  m a te r i al s
( 2 ) Typ e  o f o p e r a ti o n
( 3 ) Am o u n t o f m ate r i a l  l i ke l y to  b e  p r e s e n t o u ts i d e  th e  p r o c ‐

e s s  e q u i p m e n t
( 4 ) B u i l d i n g an d  e q u i p m e n t d e s i g n
( 5 ) N a tu r e  o f s u r r o u n d i n g e x p o s u r e s
[ 6 5 2 : 9 . 2 . 6 . 3 . 2 ]

N 9 . 2 . 6 . 3 . 3    E i th e r  th e  s e p ar a ti o n  ar e a s h a l l  b e  fr e e  o f d u s t o r
wh e r e  d u s t ac c u m u l ati o n s  e x i s t o n  an y s u r fac e ,  th e  c o l o r  o f th e

s u r fac e  o n  wh i c h  th e  d u s t h a s  ac c u m u l ate d  s h a l l  b e  r e a d i l y
d i s c e r n i b l e .  [ 6 5 2 : 9 . 2 . 6 . 3 . 3 ]

N 9 . 2 . 6 . 3 . 4    Wh e r e  s e p ar a ti o n  i s  u s e d  to  l i m i t th e  d u s t fash-fre
h a z a r d  ar e a ,  i n  n o  c as e  s h al l  th e  r e q u i r e d  s e p ar a ti o n  d i s ta n c e
d e te r m i n e d  i n  9 . 2 . 6 . 3 . 2  b e  l e s s  th an  1 1  m  ( 3 5  ft) .

[ 6 5 2 : 9 . 2 . 6 . 3 . 4 ]

N 9 . 2 . 6 . 3 . 5 *    Wh e r e  s e p a r ati o n  i s  u s e d ,  h o u s e ke e p i n g  fxed-dust
c o l l e c ti o n  s ys te m s  e m p l o ye d  at p o i n ts  o f r e l e as e ,  a n d  c o m p a r t‐

m e n tati o n  s h a l l  b e  p e r m i tte d  to  b e  u s e d  to  l i m i t th e  e x te n t o f
th e  d u s t fash-fre  h az ar d  a r e a.  [ 6 5 2 : 9 . 2 . 6 . 3 . 5 ]

N 9 . 2 . 6 . 4  U s e  o f D e tac h m e n t.

N 9 . 2 . 6 . 4 . 1    D e tac h m e n t s h al l  b e  p e r m i tte d  to  b e  u s e d  to  l i m i t
th e  d u s t h az ar d  ar e a  to  a p h ys i c al l y s e p ar a te d  ad j ac e n t b u i l d ‐

i n g .  [ 6 5 2 : 9 . 2 . 6 . 4 . 1 ]

N 9 . 2 . 6 . 4 . 2 *    T h e  r e q u i r e d  d e ta c h m e n t d i s ta n c e  b e twe e n  th e
d u s t e x p l o s i o n  h az ar d  ar e a  o r  th e  defagration  h a z a r d  ar e a an d

s u r r o u n d i n g e x p o s u r e s  s h al l  b e  d e te r m i n e d  b y an  e n g i n e e r i n g
e val u a ti o n  th at ad d r e s s e s  th e  fo l l o wi n g :

( 1 ) P r o p e r ti e s  o f th e  m ate r i a l s
( 2 ) Typ e  o f o p e r ati o n
( 3 ) Am o u n t o f m ate r i a l  l i ke l y to  b e  p r e s e n t o u ts i d e  th e  p r o c ‐

e s s  e q u i p m e n t
( 4 ) B u i l d i n g an d  e q u i p m e n t d e s i g n
( 5 ) N a tu r e  o f s u r r o u n d i n g e x p o s u r e s
[ 6 5 2 : 9 . 2 . 6 . 4 . 2 ]

N 9 . 2 . 7 *  Ad d i ti o n al  Fac i l i ty D e s i gn  Re q u i re m e n ts  fo r Al l  M e tal s .

N 9 . 2 . 7 . 1  G e n e ral .

N 9 . 2 . 7 . 1 . 1    I n  ad d i ti o n  to  th e  r e q u i r e m e n ts  o f th i s  c h a p te r,
b u i l d i n g s  s h al l  c o m p l y wi th  th e  ap p l i c a b l e  p r o vi s i o n s  o f l o c al l y

ad o p te d  b u i l d i n g  an d  fre  s afe ty c o d e s .

N 9 . 2 . 7 . 1 . 2    Wh e r e  l o c al ,  s ta te ,  an d  n ati o n a l  b u i l d i n g  c o d e s
r e q u i r e  modifcations,  s u c h  modifcations  s h al l  b e  p e r m i tte d
fo r  c o n fo r m an c e  to  th e s e  c o d e s  i f a h az ar d  a n al ys i s  i s  c o n d u c ‐

te d  to  e n s u r e  th e  modifcations  d o  n o t c r e ate  a gr e a te r  r i s k.

N 9 . 2 . 7 . 1 . 3    I n s ta l l ati o n  o f a u to m a ti c  s p r i n kl e r  p r o te c ti o n ,  wh e r e
u s e d ,  s h a l l  c o m p l y wi th  C h a p te r  1 0 .

N 9 . 2 . 7 . 1 . 4    Al l  e n c l o s e d  p as s ag e ways  th a t c a n  b e  o c c u p i e d  an d
th at c o n n e c t wi th  o n e  o r  m o r e  p r o c e s s i n g  a r e as  s h al l  b e  p r o vi ‐

d e d  wi th  m e an s  o f e gr e s s  i n  a c c o r d an c e  wi th  l o c a l  b u i l d i n g
c o d e s .

N 9 . 2 . 7 . 1 . 5    F u e l  s u p p l y l i n e s  s h a l l  h ave  a n  e m e r g e n c y s h u to ff
va l ve  l o c a te d  wi th i n  e as y ac c e s s  o u ts i d e  o f th e  b u i l d i n g.
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2 0 2 2  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 9 . 2 . 7 . 1 . 6    E m e r ge n c y s h u to ff val ve s  s h a l l  b e  c l e a r l y identifed.

N 9 . 2 . 7 . 1 . 7    F i tti n g s  u s e d  o n  o u tl e ts  o f c o m p r e s s e d  a i r  an d  i n e r t
ga s  l i n e s  s h al l  n o t b e  i n te r c h a n ge a b l e ,  s o  a s  to  p r e ve n t p o te n ‐

ti a l  e x p l o s i o n s  c au s e d  b y i n a d ve r te n tl y u s i n g  c o m p r e s s e d  a i r  i n
p l a c e  o f l o w-p r e s s u r e  i n e r t g as .

N 9 . 2 . 7 . 1 . 8    O n e  o r  m o r e  r e m o te l y l o c a te d  c o n tr o l  s ta ti o n s  s h a l l
b e  p r o vi d e d  to  al l o w th e  s e l e c ti ve  s h u td o wn  o f p r o c e s s  e q u i p ‐
m e n t i n  an  e m e r g e n c y.

N 9 . 2 . 7 . 2  B u i l d i n g L o c ati o n ,  S e p arati o n ,  an d  S e gre gati o n .

N 9 . 2 . 7 . 2 . 1    A h a z a r d s  an al ys i s  s h al l  b e  c o n d u c te d  to  d e te r m i n e
th e  m i n i m u m  r e q u i r e d  s e p a r ati o n  d i s tan c e  fo r  i n d i vi d u a l  b u i l d ‐
i n g s  an d  o p e r ati o n s  wi th i n  p o wd e r,  p r i m a r y p r o d u c ti o n ,  m e l t‐

i n g,  r e c yc l i n g ,  a n d  was te  m a n ag e m e n t fac i l i ti e s .

N 9 . 2 . 7 . 2 . 2    Al l  b u i l d i n gs  u s e d  fo r  th e  p r o c e s s i n g ,  p ac ki n g ,  o r
l o ad i n g fo r  s h i p m e n t o f r e c yc l ab l e  m a te r i al s  s h al l  b e  c o n s tr u c ‐

te d  o f n o n c o m b u s ti b l e  m a te r i al s  th r o u g h o u t a n d  s h al l  h ave
n o n - l o ad -b e ar i n g  wal l s .

N 9 . 2 . 7 . 2 . 3    Al l  p e n e tr ati o n s  o f foors,  wal l s ,  c e i l i n g s ,  o r  p a r ti ti o n s
wh e r e  c o m b u s ti b l e  d u s t i s  p r e s e n t s h al l  b e  d u s tti gh t,  a n d  wh e r e

s tr u c tu r al  as s e m b l i e s  h a ve  a  fre  r e s i s tan c e  r ati n g ,  th e  s e al  s h a l l
m a i n tai n  th at r ati n g .

N 9 . 2 . 7 . 2 . 4    T h e  an n u l u s  o f al l  p i p e ,  c o n d u i t,  an d  ve n ti l a ti o n
p e n e tr ati o n s  s h a l l  b e  s e al e d .

N 9 . 2 . 7 . 2 . 5    Al l  d o o r s  i n  fre-rated  wal l s  a n d  p ar ti ti o n s  s h al l  b e
l i s te d ,  s e l f-c l o s i n g  fre  d o o r s  i n s ta l l e d  i n  ac c o r d an c e  wi th
N F PA 8 0 .

N 9 . 2 . 7 . 3  B u i l d i n g C o n s tr u c ti o n .

N 9 . 2 . 7 . 3 . 1  N o n c o m b u s ti b l e  C o n s tr u c ti o n .

N 9 . 2 . 7 . 3 . 1 . 1    P ar ag r ap h  9 . 2 . 7 . 3  s h a l l  ap p l y to  b u i l d i n g s  o r
p o r ti o n s  o f b u i l d i n gs  th at a r e  d e d i c ate d  to  th e  h an d l i n g ,

p r o c e s s i n g ,  o r  s to r a ge  o f m e tal  i n  c o m b u s ti b l e  o r  m o l te n  fo r m .

N 9 . 2 . 7 . 3 . 1 . 2    B u i l d i n g s  d e d i c ate d  to  th e  s to r ag e ,  h an d l i n g ,
p r o c e s s i n g ,  o r  u s e  o f c o m b u s ti b l e  m e tal s  s h al l  b e  c o n s tr u c te d

o f n o n c o m b u s ti b l e  m ate r i a l s ,  u n l e s s  a h az ar d  an a l ys i s  h a s  b e e n
p e r fo r m e d  th at s h o ws  th a t n o n c o m b u s ti b l e  c o n s tr u c ti o n  i s  n o t

r e q u i r e d .

N 9 . 2 . 7 . 3 . 1 . 3    B u i l d i n g s  h o u s i n g  fu r n ac e s ,  b o r i n g an d  c r u s h i n g
fac i l i ti e s ,  an d  refning  o p e r a ti o n s  s h al l  b e  c o n s tr u c te d  o f

n o n c o m b u s ti b l e  m ate r i al s .

N 9 . 2 . 7 . 3 . 1 . 4    C o n s tr u c ti o n  o f o th e r  th a n  n o n c o m b u s ti b l e  m a te ‐
r i al s  s h al l  b e  p e r m i tte d  i f e q u i va l e n t p r o te c ti o n  c an  b e  d e m o n ‐
s tr ate d .

N 9 . 2 . 7 . 3 . 2  Ro o fs ,  C e i l i n gs ,  an d  Wal l s .

N 9 . 2 . 7 . 3 . 2 . 1 *    Ro o f d e c ks  s h al l  b e  wate r ti gh t.

N 9 . 2 . 7 . 3 . 2 . 2    Ro o fs  o f b u i l d i n g s  th at h o u s e  c o m b u s ti b l e  m e tal
d u s t-p r o d u c i n g  o p e r a ti o n s  s h a l l  b e  s u p p o r te d  o n  g i r d e r s  o r

s tr u c tu r al  m e m b e r s  d e s i gn e d  to  m i n i m i z e  s u r fa c e s  o n  wh i c h
d u s t c a n  c o l l e c t.

N 9 . 2 . 7 . 3 . 2 . 3    Wa l l s  a n d  c e i l i n g s  s h al l  b e  c o n s tr u c te d  wi th
n o n c o m b u s ti b l e  i n s u l ati o n  th at h as  b e e n  te s te d  i n  a c c o r d a n c e
wi th  AS T M  E 1 3 6 ,  Standard Test Method for Behavior of Materials in

a Vertical Tube Furnace at 750°C.

N 9 . 2 . 7 . 3 . 2 . 4    Al l  wal l s  o f a r e as  wh e r e  fu gi ti ve  d u s t c an  b e
p r o d u c e d  s h al l  h ave  a s m o o th  fnish  a n d  s h al l  b e  s e al e d  to

l e ave  n o  i n te r i o r  o r  e x te r i o r  vo i d s  wh e r e  d u s t c an  infltrate  a n d
a c c u m u l a te .

N 9 . 2 . 7 . 3 . 2 . 5    T h e  r e q u i r e m e n ts  o f 9 . 2 . 7 . 3 . 2 . 4  s h al l  al s o  ap p l y to
e l e va te d  p l a tfo r m s ,  b al c o n i e s ,  foors,  an d  g r ati n g s .

N 9 . 2 . 7 . 3 . 3  Fl o o rs  an d  S u r fac e s .

N 9 . 2 . 7 . 3 . 3 . 1    I n  a r e as  wh e r e  c o m b u s ti b l e  m e ta l s  a r e  s to r e d ,
h a n d l e d ,  o r  p r o c e s s e d ,  foors  s h al l  b e  a s o l i d  s u r fa c e  an d  s h a l l

b e  c o n s tr u c te d  wi th  m a te r i al s  th at a r e  c o m p ati b l e  a n d  n o n r e a c ‐
ti ve  wi th  th e  m e tal s  i n  u s e .

N 9 . 2 . 7 . 3 . 3 . 2    T h e  foor  s h al l  b e  c ap a b l e  o f p r o vi d i n g  c o n tai n ‐
m e n t o f m o l te n  m e tal s  r e s u l ti n g fr o m  fre.

N 9 . 2 . 7 . 3 . 3 . 3    F l o o r s ,  e l e vate d  p l atfo r m s ,  b a l c o n i e s ,  an d  g r ati n g s
s h a l l  b e  m ad e  o f n o n c o m b u s ti b l e  h ar d  s u r fa c e s  an d  n o n s l i p

m a te r i al s ,  an d  s h al l  b e  i n s tal l e d  wi th  a  m i n i m u m  n u m b e r  o f
j o i n ts  i n  wh i c h  p o wd e r  c an  c o l l e c t.

N 9 . 2 . 7 . 3 . 3 . 4    F l o o r s  i n  r e d u c ti o n ,  b o r i n g ,  a n d  c r u s h i n g  b u i l d i n g s
s h a l l  b e  m ad e  o f n o n c o m b u s ti b l e  m ate r i a l s ,  s u c h  as  c o n c r e te ,
b r i c k,  o r  s te e l  p l ate .

N 9 . 2 . 7 . 3 . 3 . 5    Ai s l e s  s h al l  b e  p r o vi d e d  fo r  m a n e u ve r ab i l i ty o f
m a te r i al -h an d l i n g  e q u i p m e n t,  fo r  ac c e s s i b i l i ty,  an d  to  fac i l i tate
frefghting  o p e r ati o n s .

N 9 . 2 . 7 . 3 . 3 . 6    T h e  b u i l d i n g s  s h al l  b e  d e s i g n e d  s o  th at a l l  i n te r n al
s u r fac e s  a r e  r e ad i l y ac c e s s i b l e  to  fa c i l i ta te  c l e a n i n g .

N 9 . 2 . 7 . 3 . 3 . 7 *    I n te r i o r  s u r fac e s  wh e r e  d u s t ac c u m u l ati o n s  c a n
o c c u r  s h al l  b e  d e s i gn e d  an d  c o n s tr u c te d  ( a n d  an g l e d  gr e a te r

th a n  th e  an g l e  o f r e p o s e )  to  fa c i l i ta te  c l e a n i n g  an d  to  m i n i m i z e
c o m b u s ti b l e  d u s t ac c u m u l ati o n .

N 9 . 2 . 7 . 4 *  Ve n ti l ati o n ,  H e ati n g,  an d  C o o l i n g.

N 9 . 2 . 7 . 4 . 1    Wh e r e  h yd r o g e n  ge n e r a ti o n  o c c u r s  d u r i n g  th e  p r o c ‐
e s s ,  ve n ti l a ti o n  s h al l  b e  p r o vi d e d  fo r  th e  d i s s i p ati o n  o f h yd r o ‐

g e n  to  th e  a tm o s p h e r e .

N 9 . 2 . 7 . 4 . 2    M e c h a n i c al  ve n ti l ati o n  s ys te m s  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  ac c o r d an c e  wi th  th e  l o c al l y ad o p te d  b u i l d i n g an d
fre  c o d e .

N 9 . 2 . 7 . 4 . 3    Wh e r e  c o m p a ti b l e  wi th  m e tal  p r o c e s s i n g  o p e r ati o n s ,
b u i l d i n g s  s h al l  b e  p e r m i tte d  to  b e  h e a te d  b y i n d i r e c t h o t-ai r
h e ati n g  s ys te m s ,  b y b ar e - p i p e  h e a ti n g s ys te m s  u s i n g s te a m  o r

h o t wate r  a s  th e  h e at tr an s fe r  m e d i u m ,  o r  b y l i s te d  e l e c tr i c
h e ate r s .

N 9 . 2 . 7 . 4 . 3 . 1    I n d i r e c t h o t ai r  s h al l  b e  p e r m i tte d  i f th e  h e a ti n g
u n i t i s  l o c ate d  i n  a  c o m b u s ti b l e  m e ta l  d u s t-fr e e  l o c ati o n  a d j a‐
c e n t to  th e  r o o m  o r  a r e a wh e r e  h e ate d  ai r  i s  r e q u i r e d .

N 9 . 2 . 7 . 4 . 3 . 2    F a n s  o r  b l o we r s  u s e d  to  c o n ve y th e  h e ate d  o r
c o o l e d  ai r  s h al l  b e  l o c ate d  i n  a c o m b u s ti b l e  m e tal  d u s t-fr e e

l o c a ti o n .

N 9 . 2 . 7 . 4 . 3 . 3    T h e  a i r  s u p p l y s h a l l  b e  ta ke n  fr o m  o u ts i d e  o r  fr o m
a  l o c ati o n  th a t i s  fr e e  o f c o m b u s ti b l e  m e ta l  d u s t.

N 9 . 2 . 7 . 4 . 3 . 4    M ake -u p  ai r  fo r  b u i l d i n g h e ati n g  o r  c o o l i n g s h a l l
h a ve  a d e w p o i n t l o w e n o u g h  to  e n s u r e  th at n o  fr e e  m o i s tu r e

c a n  c o n d e n s e  at an y p o i n t wh e r e  th e  ai r  i s  i n  c o n tac t wi th
c o m b u s ti b l e  m e ta l  d u s t o r  p o wd e r.
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H AZ ARD  M AN AG E M E N T:  M I T I GAT I O N  AN D  P RE VE N T I O N 4 8 4 - 2 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

N 9 . 2 . 7 . 4 . 3 . 5    T h e  r e q u i r e m e n ts  o f 9 . 2 . 7 . 4 . 3 . 1  th r o u gh  9 . 2 . 7 . 4 . 3 . 4
s h a l l  n o t ap p l y to  ar e as  wh e r e  m e ta l  i s  m e l te d .

N 9 . 2 . 7 . 5  E x p l o s i o n  Mitigation/Defagration  Ve n ti n g.

N 9 . 2 . 7 . 5 . 1 *    E x p l o s i o n  ve n ti n g  i n  ac c o r d an c e  wi th  N F PA 6 8  s h a l l
b e  r e q u i r e d  fo r  a l l  b u i l d i n gs  o r  b u i l d i n g  ar e a s  wh e r e  c o m b u s ti ‐
b l e  m e tal  p o wd e r s  o r  d u s ts  ar e  p r e s e n t,  u n l e s s  a h az ar d  an al ys i s

h as  b e e n  p e r fo r m e d  th a t s h o ws  th a t e x p l o s i o n  ve n ti n g i s  n o t
r e q u i r e d .

N 9 . 2 . 7 . 5 . 2    I n  a c c o r d a n c e  wi th  N F PA 6 8 ,  defagration  ve n t
c l o s u r e s  s h al l  b e  d i r e c te d  to wa r d  a  p e r s o n n e l -r e s tr i c te d  ar e a ,
a n d  th e  ve n t c l o s u r e  s h al l  b e  r e s tr ai n e d  to  m i n i m i z e  th e  m i s s i l e

h az ar d  to  p e r s o n n e l  an d  e q u i p m e n t.

N 9 . 2 . 7 . 5 . 3 *    Defagration  ve n ts  s h al l  n o t b e  d i r e c te d  to  a n y
i n d o o r  ar e a  wh e r e  c o m b u s ti b l e  m e tal  p o wd e r s  o r  d u s ts  a r e

p r e s e n t i n  q u an ti ti e s  th at p r e s e n t a  p o te n ti al  fre  o r  e x p l o s i o n
h a z a r d .

N 9 . 2 . 7 . 5 . 4    E q u i p m e n t s h a l l  b e  l o c ate d  o r  a r r an g e d  i n  a m a n n e r
th at m i n i m i z e s  c o m b u s ti b l e  d u s t a c c u m u l a ti o n  o n  s u r fac e s .

N 9 . 2 . 7 . 5 . 5    Defagration  ve n ti n g s h al l  n o t b e  r e q u i r e d  fo r  ar e a s
wh e r e  c o m b u s ti b l e  m e tal  p o wd e r  i s  s to r e d  o r  m o ve d  o n l y i n

c o ve r e d  o r  s e a l e d  c o n tai n e r s .

N 9 . 2 . 7 . 5 . 6 *    Wh e r e  b u i l d i n g s  o r  p r o c e s s  ar e as  ar e  i n te r c o n n e c ‐
te d  b y e n c l o s e d  p as s ag e wa ys  an d  th e r e  i s  a  defagration  h az ar d ,
th e  p as s ag e ways  s h al l  b e  d e s i g n e d  to  p r e ve n t p r o p ag ati o n  o f a n
e x p l o s i o n  o r  fre  fr o m  o n e  u n i t to  an o th e r  i n  ac c o r d an c e  wi th

N F PA 6 8 .

N 9 . 2 . 7 . 6 *  G ro u n d i n g an d  B o n d i n g.    Al l  p r o c e s s  e q u i p m e n t an d
a l l  b u i l d i n g s te e l  s h al l  b e  b o n d e d  an d  gr o u n d e d  i n  ac c o r d a n c e

wi th  NFPA 70.

N 9 . 2 . 7 . 7  D r yi n g Ro o m s .    A h a z a r d s  a n al ys i s  s h al l  b e  p e r fo r m e d
to  d e te r m i n e  th e  p r o p e r  typ e  o f d r yi n g n e c e s s a r y fo r  th e
specifc  p o wd e r s  b e i n g  h a n d l e d ,  a s  we l l  as  th e  specifc  p ar am e ‐
te r s  u s e d  fo r  d r yi n g .

N 9 . 2 . 8  Ad d i ti o n al  Fac i l i ty D e s i gn  Re q u i re m e n ts  fo r L e gac y
M e tal s .

N 9 . 2 . 8 . 1  G e n e ral .

N 9 . 2 . 8 . 1 . 1    I n d i vi d u a l s  o r  frms  d e s i gn i n g fac i l i ti e s  a n d / o r
e q u i p m e n t fo r  th e  p r o c e s s i n g  o f specifc  c o m b u s ti b l e  m e tal
s h a l l  b e  b r i e fe d  b y i n d i vi d u a l ( s )  o r  frm(s)  kn o wl e d ge a b l e  i n

th e  specifc  h az ar d s  a s s o c i a te d  wi th  th e  m an u fa c tu r i n g ,
h an d l i n g ,  p r o c e s s i n g,  a n d  s to r ag e  o f th e  specifc  c o m b u s ti b l e
m e tal  an d  th i s  s ta n d ar d .

N 9 . 2 . 8 . 1 . 2    I n  ad d i ti o n  to  th e  r e q u i r e m e n ts  o f th i s  c h a p te r,
b u i l d i n g s  s h al l  c o m p l y wi th  th e  ap p l i c a b l e  p r o vi s i o n s  o f l o c al l y

a d o p te d  b u i l d i n g  a n d  fre  s afe ty c o d e s .

N 9 . 2 . 8 . 1 . 3    Wh e r e  l o c al ,  s ta te ,  an d  n a ti o n a l  b u i l d i n g c o d e s
r e q u i r e  modifcations,  s u c h  modifcations  s h al l  b e  p e r m i tte d

fo r  c o n fo r m an c e  to  th e s e  c o d e s  i f a h az ar d  a n al ys i s  i s  c o n d u c ‐
te d  to  e n s u r e  th e  modifcations  d o  n o t c r e ate  a g r e ate r  r i s k.

N 9 . 2 . 8 . 2  B u i l d i n g L o c ati o n ,  S e p arati o n ,  an d  S e gre gati o n .

N 9 . 2 . 8 . 2 . 1    S e p a r ate  b u i l d i n gs  s h al l  b e  r e q u i r e d  wh e r e  d i ffe r e n t
o p e r ati o n s ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  a to m i z ati o n ,  g r i n d ‐

i n g,  c r u s h i n g ,  s c r e e n i n g,  b l e n d i n g,  o r  p ac kag i n g ,  ar e
p e r fo r m e d .

N 9 . 2 . 8 . 2 . 2    M o r e  th an  o n e  o p e r ati o n  wi th i n  th e  s am e  b u i l d i n g
s h a l l  b e  p e r m i tte d  i f th e  d e s i gn  p r o vi d e s  e q u i va l e n t p r o te c ti o n .

N 9 . 2 . 8 . 2 . 3    D i ffe r e n t p r o d u c ti o n  o p e r ati o n s ,  i n c l u d i n g  d r yi n g
r o o m s ,  s h al l  b e  l o c ate d  i n  s e p ar a te  b u t n o t ad j o i n i n g  b u i l d i n g s

th at ar e  l o c ate d  a t l e a s t 1 5  m  ( 5 0  ft)  fr o m  e ac h  o th e r.

N 9 . 2 . 8 . 2 . 4    Two  b u i l d i n gs  l e s s  th an  1 5  m  ( 5 0  ft)  ap ar t s h al l  b e
p e r m i tte d  i f th e  wa l l  fac i n g  th e  e x p o s e d  b u i l d i n g  i s  c a p a b l e  o f

r e s i s ti n g a b l as t wi th  a  g au ge  p r e s s u r e  o f 1 3 . 8  kP a  ( 2 . 0  p s i )  an d
i s  n o n -l o ad - b e a r i n g ,  n o n c o m b u s ti b l e ,  a n d  wi th o u t o p e n i n g s .

N 9 . 2 . 8 . 2 . 5    A c o m b u s ti b l e  m e ta l  p o wd e r  p r o d u c ti o n  p l an t s h a l l
b e  l o c a te d  o n  a s i te  l a r ge  e n o u g h  th a t th e  b u i l d i n gs  i n  wh i c h

p o wd e r  i s  m a n u fac tu r e d  ar e  at l e as t 9 0 . 9  m  ( 3 0 0  ft)  fr o m
p u b l i c  r o a d s  an d  fr o m  an y o c c u p i e d  s tr u c tu r e ,  s u c h  a s  p u b l i c
b u i l d i n g s ,  d we l l i n gs ,  an d  b u s i n e s s  o r  m an u fa c tu r i n g e s ta b l i s h ‐

m e n ts ,  o th e r  th an  th o s e  b u i l d i n gs  th at a r e  a p ar t o f th e
c o m b u s ti b l e  m e ta l  p o wd e r  p r o d u c ti o n  p l an t.

N 9 . 2 . 8 . 2 . 6    I n te r i o r  wal l s  e r e c te d  fo r  th e  p u r p o s e  o f l i m i ti n g fre
s p r e ad  s h a l l  h a ve  a  m i n i m u m  1 -h o u r  fre  r e s i s tan c e  r ati n g  an d
s h a l l  b e  d e s i g n e d  i n  a c c o r d an c e  wi th  N F PA 2 2 1 .

N 9 . 2 . 8 . 2 . 7    S e al i n g  o f p e n e tr a ti o n s  s h al l  n o t b e  r e q u i r e d  wh e n
th e  p e n e tr a te d  b ar r i e r  i s  p r o vi d e d  fo r  r e as o n s  o th e r  th an  to

l i m i t th e  m i gr a ti o n  o f d u s ts  o r  to  c o n tr o l  th e  s p r e ad  o f fre  o r
e x p l o s i o n .

N 9 . 2 . 8 . 3  S e p arati o n  fro m  Wate r.

N 9 . 2 . 8 . 3 . 1    C o m b u s ti b l e  m e tal  wi n n i n g ,  refning,  an d  c as ti n g
o p e r ati o n s  s h al l  b e  p r o te c te d  fr o m  r a i n  a n d  o th e r  p o s s i b l e
s o u r c e s  o f i n ad ve r te n t c o n ta c t wi th  wate r.

N 9 . 2 . 8 . 3 . 2    Wa te r  l e a ka ge  i n s i d e  o r  i n to  an y b u i l d i n g  wh e r e  th e
wate r  c an  c o n ta c t wate r-r e a c ti ve  c o m b u s ti b l e  m e tal  s h a l l  b e

p r e ve n te d .

N 9 . 2 . 8 . 3 . 3 *    Wate r  p i p e s  o r  p i p e s  th at c an  c o n tai n  wate r  fo r  u s e s
o th e r  th an  p r o c e s s  o r  p r o d u c ti o n  s u p p o r t ( e . g . ,  s p r i n kl e r

p i p i n g ,  d o m e s ti c  wa te r  p i p e s ,  r o o f d r ai n s ,  a n d  was te  p i p e s )
s h a l l  n o t b e  p e r m i tte d  i n  ar e a s  c o n ta i n i n g  c o m b u s ti b l e  m e tal s

u n l e s s  a h az ar d s  a n al ys i s  i s  p e r fo r m e d .

N 9 . 2 . 8 . 3 . 4    P i p i n g p e r m i tte d  b y 9 . 2 . 8 . 3 . 3  s h al l  b e  e q u i p p e d  wi th
a n  e m e r g e n c y s h u to ff th at i s  identifed  an d  l o c ate d  o u ts i d e  th e

ar e a.

N 9 . 2 . 8 . 3 . 5    S p r i n kl e r  s ys te m s  i n s tal l e d  i n  a c c o r d an c e  wi th
N F PA 1 3  s h a l l  b e  p e r m i tte d  i n  a r e as  wh e r e  c o m b u s ti b l e s  o th e r
th a n  c o m b u s ti b l e  m e tal s  c r e ate  a m o r e  s e ve r e  h az ar d  th an  th e

c o m b u s ti b l e  m e ta l s  an d  wh e r e  a c c e p ta b l e  to  a n  au th o r i ty
h avi n g  j u r i s d i c ti o n  th a t i s  kn o wl e d ge a b l e  o f th e  h az ar d s  a s s o c i ‐
ate d  wi th  th e  c o m b u s ti b l e  m e tal .

N 9 . 3  E q ui p m e n t D e s i gn .

N 9 . 3 . 1 *  Ri s k  As s e s s m e n t.    A d o c u m e n te d  r i s k as s e s s m e n t
ac c e p tab l e  to  th e  AH J  s h a l l  b e  p e r m i tte d  to  b e  c o n d u c te d  to

d e te r m i n e  th e  l e ve l  o f p r o te c ti o n  to  b e  p r o vi d e d ,  i n c l u d i n g ,
b u t n o t l i m i te d  to ,  p r o te c ti o n  m e as u r e s  ad d r e s s e d  i n
S e c ti o n  9 . 3 .  [ 6 5 2 : 9 . 3 . 1 ]

N 9 . 3 . 2  D e s i gn  fo r D u s t C o n tai n m e n t.

N 9 . 3 . 2 . 1    Al l  c o m p o n e n ts  o f e n c l o s e d  s ys te m s  th a t h a n d l e
c o m b u s ti b l e  p ar ti c u l ate  s o l i d s  s h al l  b e  d e s i g n e d  to  p r e ve n t th e

e s c ap e  o f d u s t,  e x c e p t fo r  o p e n i n g s  i n te n d e d  fo r  i n take  an d
d i s c h ar g e  o f ai r  an d  m ate r i a l .  [ 6 5 2 : 9 . 3 . 2 . 1 ]
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2 0 2 2  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 9 . 3 . 2 . 2    Wh e r e  th e  e q u i p m e n t c an n o t b e  d e s i gn e d  fo r  d u s t
c o n tai n m e n t,  d u s t c o l l e c ti o n  s h a l l  b e  p r o vi d e d .  (See also 9. 3. 3. )

[ 6 5 2 : 9 . 3 . 2 . 2 ]

N 9 . 3 . 3  P n e u m ati c  C o n ve yi n g,  D u s t C o l l e c ti o n ,  an d  C e n tral i z e d
Vac u u m  C l e an i n g S ys te m s .    P n e u m a ti c  c o n ve yi n g ,  d u s t c o l l e c ‐
ti o n ,  an d  c e n tr al i z e d  vac u u m  c l e a n i n g  s ys te m s  s h al l  c o m p l y
wi th  C h ap te r  1 3 .

N 9 . 3 . 4  AM S .    AM S  s h al l  c o m p l y wi th  C h ap te r  1 3 .

N 9 . 3 . 5  Ai r- M o vi n g D e vi c e s  ( Fan s  an d  B l o we rs ) .    Ai r-m o vi n g
d e vi c e s  s h a l l  c o m p l y wi th  C h ap te r  1 3 .

N 9 . 3 . 6  D u c t S ys te m s .    D u c t s ys te m s  s h a l l  c o m p l y wi th  C h ap ‐
te r  1 3 .

N 9 . 3 . 7  S i gh t G l as s e s .    S i g h t gl as s e s  s h al l  n o t b e  p e r m i tte d  to  b e
u s e d  i n  p n e u m ati c  c o n ve yi n g  s ys te m s  fo r  c o m b u s ti b l e  m e tal s .

N 9 . 3 . 8  Ab o r t G ate s / D am p e rs .

N 9 . 3 . 8 . 1  C o n s tr u c ti o n .

N 9 . 3 . 8 . 1 . 1    Ab o r t g ate s  a n d  ab o r t d am p e r s  s h al l  b e  c o n s tr u c te d
o f n o n c o m b u s ti b l e  m ate r i a l s .  [ 6 5 2 : 9 . 3 . 8 . 1 . 1 ]

N 9 . 3 . 8 . 1 . 2    Ab o r t ga te s  an d  ab o r t d a m p e r s  s h al l  b e  ac tu a te d  b y
s p ar k d e te c ti o n  o r  e q u i val e n t a u to m a ti c  d e te c ti o n  i n  th e  d u c t

o r  p i p e  u p s tr e a m  o f th e  d e vi c e .  [ 6 5 2 : 9 . 3 . 8 . 1 . 2 ]

N 9 . 3 . 8 . 1 . 3    T h e  d e te c ti o n  s ys te m  an d  ab o r t g ate  s h al l  r e s p o n d  to
p r e ve n t s p ar ks ,  gl o wi n g  e m b e r s ,  o r  b u r n i n g m ate r i a l s  fr o m

p as s i n g  b e yo n d  th e  ab o r t g ate .  [ 6 5 2 : 9 . 3 . 8 . 1 . 3 ]

N 9 . 3 . 8 . 1 . 4    T h e  ab o r t g ate  o r  ab o r t d am p e r  s h al l  b e  i n s ta l l e d  s o
th a t i t d i ve r ts  airfow to  a r e s tr i c te d  ar e a  to  s afe l y d i s c h ar g e
c o m b u s ti o n  g as e s ,  fames,  b u r n i n g s o l i d s ,  o r  p r o c e s s  g as e s  o r

fu m e s .  [ 6 5 2 : 9 . 3 . 8 . 1 . 4 ]

N 9 . 3 . 8 . 2  M an ual  Re s e t.

N 9 . 3 . 8 . 2 . 1    An  ab o r t ga te  o r  ab o r t d am p e r  s h a l l  b e  p r o vi d e d
wi th  a  m an u al l y ac ti vate d  r e s e t l o c ate d  p r o x i m ate  to  th e  d e vi c e

s u c h  th at,  s u b s e q u e n t to  o p e r ati o n ,  i t c a n  b e  r e tu r n e d  to  th e
n o r m a l  o p e r ati n g  p o s i ti o n  at th e  d a m p e r / g ate .  [ 6 5 2 : 9 . 3 . 8 . 2 . 1 ]

N 9 . 3 . 8 . 2 . 2    Au to m ati c  o r  r e m o te  r e s e t p r o vi s i o n s  s h a l l  n o t b e
p e r m i tte d .  [ 6 5 2 : 9 . 3 . 8 . 2 . 2 ]

N 9 . 3 . 8 . 3  I n te gri ty o f Ac tu ati o n  C i rc u i ts .

N 9 . 3 . 8 . 3 . 1    Al l  fre  p r o te c ti o n  ab o r t g ate s  o r  ab o r t d a m p e r s  s h a l l
b e  c o n n e c te d  to  th e  fre  d e te c ti o n  c o n tr o l  p an e l  vi a  C l a s s  A o r

C l a s s  D  c i r c u i ts  a s  d e s c r i b e d  i n  NFPA 72.  [ 6 5 2 : 9 . 3 . 8 . 3 . 1 ]

N 9 . 3 . 8 . 3 . 2    Wh e n  th e  a b o r t g ate  i s  c o n n e c te d  vi a a C l a s s  A
c i r c u i t,  s u p e r vi s i o n  s h al l  i n c l u d e  th e  c o n ti n u i ty o f th e  ab o r t

g ate  o r  ab o r t d am p e r  r e l e as i n g  d e vi c e ,  wh e th e r  th at d e vi c e  i s  a
s o l e n o i d  c o i l ,  a  d e to n ato r  ( e x p l o s i ve  d e vi c e )  flament,  o r  o th e r

s u c h  d e vi c e .  [ 6 5 2 : 9 . 3 . 8 . 3 . 2 ]

N 9 . 3 . 9  B u l k  S to rage  E n c l o s u re s .

N 9 . 3 . 9 . 1  G e n e ral .

N 9 . 3 . 9 . 1 . 1    F o r  th e  p u r p o s e s  o f th i s  s e c ti o n ,  b u l k s to r a ge  e n c l o ‐
s u r e s  s h a l l  i n c l u d e  i te m s  s u c h  as  b i n s ,  ta n ks ,  h o p p e r s ,  an d  s i l o s .

[ 6 5 2 : 9 . 3 . 9 . 1 . 1 ]

N 9 . 3 . 9 . 1 . 2 *    T h e  r e q u i r e m e n ts  o f th i s  s e c ti o n  s h al l  n o t a p p l y to
c o n tai n e r s  th a t ar e  u s e d  fo r  tr a n s p o r ta ti o n  o f th e  m a te r i al .
[ 6 5 2 : 9 . 3 . 9 . 1 . 2 ]

N 9 . 3 . 9 . 2 *  C o n s tr u c ti o n .    B u l k s to r a ge  e n c l o s u r e s ,  wh e th e r  l o c a‐
te d  i n s i d e  o r  o u ts i d e  o f b u i l d i n gs ,  s h a l l  b e  c o n s tr u c te d  s o  a s  n o t

to  r e p r e s e n t a n  i n c r e as e  i n  th e  fre  l o a d  b e yo n d  th e  c a p a b i l i ti e s
o f th e  e x i s ti n g  fre  p r o te c ti o n .  [ 6 5 2 : 9 . 3 . 9 . 2 ]

N 9 . 3 . 9 . 3  Fi x e d  B ul k S to rage  L o c ati o n .

N 9 . 3 . 9 . 3 . 1    Wh e r e  an  e x p l o s i o n  h a z a r d  e x i s ts ,  fxed  b u l k s to r a ge
e n c l o s u r e s  s h a l l  b e  l o c ate d  o u ts i d e  o f b u i l d i n g s .  [ 6 5 2 : 9 . 3 . 9 . 3 . 1 ]

N 9 . 3 . 9 . 3 . 2    F i x e d  b u l k s to r ag e  e n c l o s u r e s  s h al l  b e  p e r m i tte d  to
b e  l o c a te d  i n s i d e  b u i l d i n g s  wh e r e  o n e  o f th e  fo l l o wi n g  a p p l i e s :

( 1 ) F i x e d  b u l k s to r ag e  e n c l o s u r e s  ar e  p r o te c te d  i n  a c c o r d ‐
a n c e  wi th  9 . 7 . 3 .

( 2 ) * F i x e d  b u l k s to r ag e  e n c l o s u r e s  ar e  l e s s  th a n  0 . 2  m 3  ( 8  ft3 )
[ 6 5 2 : 9 . 3 . 9 . 3 . 2 ]

N 9 . 3 . 9 . 4 *  I n te ri o r S ur fac e s .    I n te r i o r  s u r fac e s  s h a l l  b e  d e s i g n e d
an d  c o n s tr u c te d  to  fa c i l i ta te  c l e a n i n g  an d  to  m i n i m i z e  c o m b u s ‐

ti b l e  d u s t a c c u m u l a ti o n .  [ 6 5 2 : 9 . 3 . 9 . 4 ]

N 9 . 3 . 9 . 5  Ac c e s s  D o o rs  an d  Ac c e s s  O p e n i n gs .    Wh e r e  p r o vi d e d
to  p e r m i t i n s p e c ti o n ,  c l e a n i n g ,  an d  m ai n te n a n c e ,  ac c e s s  d o o r s
a n d  ac c e s s  o p e n i n g s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  d e s i gn e d  to  p r e ve n t d u s t l e a ks .
( 2 ) T h e y s h a l l  b e  p e r m i tte d  to  b e  u s e d  a s  defagration  ve n ts  i f

th e y ar e  specifcally d e s i g n e d  fo r  b o th  p u r p o s e s .
( 3 ) T h e y s h al l  b e  b o n d e d  a n d  g r o u n d e d .
( 4 ) I f n o t d e s i g n e d  to  b e  u s e d  as  defagration  ve n ts ,  th e y s h al l

b e  d e s i gn e d  to  th e  s am e  s tr e n g th  a s  th e  AM S
[ 6 5 2 : 9 . 3 . 9 . 5 ]

N 9 . 3 . 1 0 *  S i z e  Re d u c ti o n .

N 9 . 3 . 1 0 . 1    B e fo r e  m ate r i a l  i s  p r o c e s s e d  b y s i z e  r e d u c ti o n  e q u i p ‐
m e n t,  fo r e i gn  m ate r i al s  s h al l  b e  e x c l u d e d  o r  r e m o ve d  a s
r e q u i r e d  b y 9 . 4 . 1 2 .  [ 6 5 2 : 9 . 3 . 1 0 ]

N 9 . 3 . 1 0 . 2    S i z e  r e d u c ti o n  s h a l l  al s o  m e e t th e  r e q u i r e m e n ts  o f
a p p l i c a b l e  c h a p te r s  o f th i s  s tan d a r d .

N 9 . 3 . 1 1 *  P ar ti c l e  S i z e  S e p arati o n .

N 9 . 3 . 1 1 . 1    P ar ti c l e  s e p ar a ti o n  d e vi c e s  s h al l  b e  d e s i gn e d  to
c o n tr o l  fu gi ti ve  d u s t e m i s s i o n s  p e r  S e c ti o n  9 . 6 .  [ 6 5 2 : 9 . 3 . 1 1 . 1 ]

N 9 . 3 . 1 1 . 2    F l e x i b l e  c o n n e c to r s  s h al l  b e  i n  c o n fo r m an c e  wi th
9 . 3 . 6 .  [ 6 5 2 : 9 . 3 . 1 1 . 2 ]

N 9 . 3 . 1 2  P re s s ure  P ro te c ti o n  S ys te m s .

N 9 . 3 . 1 2 . 1  Vac u u m  B re ake rs .    Vac u u m  b r e a ke r s  s h al l  b e  i n s tal l e d
o n  n e ga ti ve -p r e s s u r e  s ys te m s  i f th e  e n c l o s u r e  i s  n o t d e s i g n e d

fo r  th e  m ax i m u m  vac u u m  a ttai n ab l e .  [ 6 5 2 : 9 . 3 . 1 2 . 1 ]

N 9 . 3 . 1 2 . 2  P re s s u re  Re l i e f D e vi c e s .

N 9 . 3 . 1 2 . 2 . 1    P r e s s u r e  r e l i e f d e vi c e s  fo r  r e l i e f o f p n e u m a ti c  o ve r ‐
p r e s s u r e  s h al l  b e  i n s tal l e d  o n  p o s i ti ve -p r e s s u r e  s ys te m s .

[ 6 5 2 : 9 . 3 . 1 2 . 2 . 1 ]

N 9 . 3 . 1 2 . 2 . 2    T h e  r e q u i r e m e n t o f 9 . 3 . 1 2 . 2 . 1  s h al l  n o t ap p l y to
s ys te m s  th a t a r e  d e s i g n e d  fo r  a g au ge  p r e s s u r e  o f l e s s  th an
1 0 3  kP a ( 1 5  p s i )  an d  a r e  p r o vi d e d  wi th  s a fe ty i n te r l o c ks

d e s i g n e d  to  p r e ve n t o ve r p r e s s u r e  i n  ac c o r d an c e  wi th  I S A
8 4 . 0 0 . 0 1 ,  Functional Safety: Application of Safety Instrumented
Systems for the Process Industry Sector.  [ 6 5 2 : 9 . 3 . 1 2 . 2 . 2 ]

N 9 . 3 . 1 2 . 2 . 3    T h e  r e q u i r e m e n t o f 9 . 3 . 1 2 . 2 . 1  s h al l  n o t ap p l y to
s ys te m s  th a t ar e  d e s i g n e d  fo r  a g au ge  p r e s s u r e  o f l e s s  th an
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H AZ ARD  M AN AG E M E N T:  M I T I GAT I O N  AN D  P RE VE N T I O N 4 8 4 - 2 7

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 2  E d i t i o n

1 0 3  kP a ( 1 5  p s i )  an d  ar e  c a p ab l e  o f c o n tai n i n g th e  m a x i m u m
p r e s s u r e  atta i n a b l e .  [ 6 5 2 : 9 . 3 . 1 2 . 2 . 3 ]

N 9 . 3 . 1 2 . 2 . 4 *    P r e s s u r e  r e l i e f d e vi c e s  s h al l  n o t b e  ve n te d  to  a n
ar e a wh e r e  a d u s t e x p l o s i o n  h az ar d  o r  d u s t fash-fre  h az ar d
e x i s ts  i n  ac c o r d an c e  wi th  7 . 3 . 3 . 4 .  [ 6 5 2 : 9 . 3 . 1 2 . 2 . 4 ]

N 9 . 3 . 1 2 . 3  Airfow C o n tro l  Val ve s .

N 9 . 3 . 1 2 . 3 . 1    Airfow c o n tr o l  val ve s  th at ar e  i n s ta l l e d  i n  p n e u ‐
m a ti c  c o n ve yi n g,  d u s t c o l l e c ti o n ,  o r  c e n tr a l i z e d  vac u u m  c l e an ‐
i n g  s ys te m s  s h a l l  p r o vi d e  a ti g h t s h u to ff.  [ 6 5 2 : 9 . 3 . 1 2 . 3 . 1 ]

N 9 . 3 . 1 2 . 3 . 2    Airfow c o n tr o l  va l ve s  s h al l  b e  s i z e d  to  al l o w p a s s a ge
o f th e  d e s i gn  airfow wh e n  th e  val ve  i s  fu l l y o p e n .
[ 6 5 2 : 9 . 3 . 1 2 . 3 . 2 ]

N 9 . 3 . 1 2 . 3 . 3    T h e  p o s i ti o n  o f airfow c o n tr o l  val ve s  s h al l  b e  vi s u ‐
al l y i n d i c a te d .  [ 6 5 2 : 9 . 3 . 1 2 . 3 . 3 ]

N 9 . 3 . 1 2 . 3 . 4    M a n u al l y a d j u s te d  airfow c o n tr o l  va l ve s ,  d a m p e r s ,
o r  g ate s ,  s h al l  h a ve  a m e an s  o f b e i n g s e c u r e d  s o  a s  to  p r e ve n t
s u b s e q u e n t a d j u s tm e n t o r  m an i p u l ati o n  o n c e  th e  s ys te m  i s  s e t.
[ 6 5 2 : 9 . 3 . 1 2 . 3 . 4 ]

N 9 . 3 . 1 2 . 3 . 5    D i ve r te r  val ve s  s h a l l  e ffe c t a  p o s i ti ve  d i ve r s i o n  o f th e
m a te r i al  a n d  s h al l  m e c h an i c al l y s e al  a l l  o th e r  d i r e c ti o n s  fr o m
ai r  o r  m ate r i al  l e akag e .  [ 6 5 2 : 9 . 3 . 1 2 . 3 . 5 ]

N 9 . 3 . 1 3  M ate ri al  Fe e d i n g D e vi c e s .

N 9 . 3 . 1 3 . 1  M ate ri al  Fe e d i n g D e vi c e s .

N 9 . 3 . 1 3 . 1 . 1    M e c h an i c al  fe e d i n g  d e vi c e s  s h a l l  b e  e q u i p p e d  wi th
a s h e a r  p i n  o r  o ve r l o a d  d e te c ti o n  d e vi c e  a n d  al ar m .
[ 6 5 2 : 9 . 3 . 1 3 . 1 . 1 ]

N 9 . 3 . 1 3 . 1 . 2    T h e  al ar m  s h al l  s o u n d  at th e  o p e r ato r  c o n tr o l
s tati o n .  [ 6 5 2 : 9 . 3 . 1 3 . 1 . 2 ]

N 9 . 3 . 1 3 . 2  D ri ve s .

N 9 . 3 . 1 3 . 2 . 1    Al l  d r i ve s  u s e d  i n  c o n j u n c ti o n  wi th  fe e d e r s ,  ai r
l o c ks ,  an d  o th e r  m ate r i al  fe e d i n g  d e vi c e s  s h a l l  b e  d i r e c tl y
c o n n e c te d .  [ 6 5 2 : 9 . 3 . 1 3 . 2 . 1 ]

N 9 . 3 . 1 3 . 2 . 2    B e l t,  c h ai n  an d  s p r o c ke t,  o r  o th e r  i n d i r e c t d r i ve s
th a t ar e  d e s i gn e d  to  s ta l l  th e  d r i vi n g fo r c e s  wi th o u t s l i p p i n g
an d  to  p r o vi d e  fo r  th e  r e m o val  o f s ta ti c  e l e c tr i c  c h a r ge s  s h al l  b e
p e r m i tte d  to  b e  u s e d .  [ 6 5 2 : 9 . 3 . 1 3 . 2 . 2 ]

N 9 . 3 . 1 4 *  B u c ke t E l e vato rs .

N 9 . 3 . 1 4 . 1    E l e va to r  c a s i n g s ,  h e ad  an d  b o o t s e c ti o n s ,  an d
c o n n e c ti n g d u c ts  s h al l  b e  d e s i gn e d  to  c o n tr o l  fu g i ti ve  d u s t
e m i s s i o n s  a n d  s h al l  b e  c o n s tr u c te d  o f n o n c o m b u s ti b l e  m ate r i ‐
al s .  [ 6 5 2 : 9 . 3 . 1 4 . 1 ]

N 9 . 3 . 1 4 . 2    Wh e r e  p r o vi d e d ,  i n l e t an d  d i s c h ar g e  h o p p e r s  s h al l  b e
d e s i g n e d  to  b e  a c c e s s i b l e  fo r  c l e a n i n g  an d  i n s p e c ti o n .
[ 6 5 2 : 9 . 3 . 1 4 . 2 ]

N 9 . 3 . 1 4 . 3  P o we r C uto ff.

N 9 . 3 . 1 4 . 3 . 1    E a c h  l e g s h a l l  b e  p r o vi d e d  wi th  a  s p e e d  s e n s o r
d e vi c e  th a t wi l l  c u t o ff th e  p o we r  to  th e  d r i ve  m o to r  an d
ac tu ate  a n  al ar m  i n  th e  e ve n t th e  l e g  b e l t s l o ws  to  8 0  p e r c e n t o f
n o r m a l  o p e r ati n g  s p e e d .  [ 6 5 2 : 9 . 3 . 1 4 . 3 . 1 ]

N 9 . 3 . 1 4 . 3 . 2    F e e d  to  th e  e l e vato r  l e g b y m e c h an i c a l  m e an s  s h a l l
b e  s to p p e d  o r  d i ve r te d .  [ 6 5 2 : 9 . 3 . 1 4 . 3 . 2 ]

N 9 . 3 . 1 4 . 4  B e l ts .

N 9 . 3 . 1 4 . 4 . 1 *    B e l t-d r i ve n  b u c ke t e l e va to r s  s h al l  h ave  n o n s l i p
m a te r i al  ( l a gg i n g )  i n s ta l l e d  o n  th e  h e ad  p u l l e y to  m i n i m i z e

s l i p p ag e .  [ 6 5 2 : 9 . 3 . 1 4 . 4 . 1 ]

N 9 . 3 . 1 4 . 4 . 2 *    B e l ts  an d  l ag g i n g  s h a l l  b e  s tati c  d i s s i p a ti ve  an d  fre
r e s i s tan t.  [ 6 5 2 : 9 . 3 . 1 4 . 4 . 2 ]

N 9 . 3 . 1 4 . 4 . 3    N o  b e ar i n gs  s h al l  b e  l o c a te d  i n  th e  b u c ke t e l e vato r
c a s i n g.  [ 6 5 2 : 9 . 3 . 1 4 . 4 . 3 ]

N 9 . 3 . 1 4 . 4 . 4 *    H e ad  an d  b o o t s e c ti o n s  s h al l  b e  p r o vi d e d  wi th
o p e n i n g s  to  al l o w fo r  c l e an o u t,  i n s p e c ti o n ,  an d  a l i g n m e n t o f

th e  p u l l e y an d  b e l t.  [ 6 5 2 : 9 . 3 . 1 4 . 4 . 4 ]

N 9 . 3 . 1 4 . 5  D ri ve .

N 9 . 3 . 1 4 . 5 . 1 *    T h e  b u c ke t e l e va to r  s h a l l  b e  d r i ve n  b y a  m o to r
an d  d r i ve  tr a i n  th a t i s  c a p a b l e  o f h a n d l i n g th e  fu l l -r a te d
c a p a c i ty o f th e  e l e va to r  wi th o u t o ve r l o a d i n g.  [ 6 5 2 : 9 . 3 . 1 4 . 5 . 1 ]

N 9 . 3 . 1 4 . 5 . 2    T h e  d r i ve  s h al l  b e  c a p ab l e  o f s tar ti n g  th e  u n c h o ke d
e l e vato r  u n d e r  fu l l  ( 1 0 0  p e r c e n t)  l o a d .  [ 6 5 2 : 9 . 3 . 1 4 . 5 . 2 ]

N 9 . 3 . 1 4 . 6  M o n i to rs .

N 9 . 3 . 1 4 . 6 . 1    E l e va to r s  s h a l l  h ave  m o n i to r s  at h e a d  an d  ta i l
p u l l e ys  th at i n d i c a te  h i g h  b e a r i n g  te m p e r atu r e ,  p u l l e y al i gn ‐

m e n t,  a n d  b e l t al i gn m e n t.  [ 6 5 2 : 9 . 3 . 1 4 . 6 . 1 ]

N 9 . 3 . 1 4 . 6 . 2    Ab n o r m al  c o n d i ti o n s  s h a l l  ac tu a te  an  a l a r m  r e q u i r ‐
i n g c o r r e c ti ve  ac ti o n .  [ 6 5 2 : 9 . 3 . 1 4 . 6 . 2 ]

N 9 . 3 . 1 4 . 6 . 3    T h e  al ar m  specifed  i n  9 . 3 . 1 4 . 6 . 2  s h al l  s o u n d  a t th e
o p e r ato r  c o n tr o l  s tati o n .  [ 6 5 2 : 9 . 3 . 1 4 . 6 . 3 ]

N 9 . 3 . 1 4 . 7  E m e rge n c y C o n tro l s .

N 9 . 3 . 1 4 . 7 . 1    Al l  b i n s  i n to  wh i c h  m ate r i a l  i s  d i r e c tl y d i s c h a r ge d
fr o m  th e  b u c ke t e l e vato r  a n d  th at ar e  n o t d e s i gn e d  wi th  au to ‐

m a ti c  overfow s ys te m s  s h al l  b e  e q u i p p e d  wi th  d e vi c e s  to  s h u t
d o wn  e q u i p m e n t o r  wi th  h i g h -l e ve l  i n d i c ati n g  d e vi c e s  wi th

vi s u al  o r  au d i b l e  a l a r m s .  [ 6 5 2 : 9 . 3 . 1 4 . 7 . 1 ]

N 9 . 3 . 1 4 . 7 . 2    T h e  au d i b l e  al ar m  specifed  i n  9 . 3 . 1 4 . 7 . 1  s h a l l
s o u n d  at th e  o p e r ato r  c o n tr o l  s ta ti o n .  [ 6 5 2 : 9 . 3 . 1 4 . 7 . 2 ]

N 9 . 3 . 1 5 *  E n c l o s e d  C o n ve yo rs .

N 9 . 3 . 1 5 . 1  H o u s i n g an d  C o ve ri n gs .

N 9 . 3 . 1 5 . 1 . 1    H o u s i n gs  fo r  e n c l o s e d  c o n ve yo r s  ( e . g. ,  s c r e w
c o n ve yo r s  an d  d r ag  c o n ve yo r s )  s h al l  b e  o f m e tal  c o n s tr u c ti o n

an d  d e s i g n e d  to  p r e ve n t e s c a p e  o f c o m b u s ti b l e  d u s ts .
[ 6 5 2 : 9 . 3 . 1 5 . 1 . 1 ]

N 9 . 3 . 1 5 . 1 . 1 . 1    F l e x i b l e  s c r e w c o n ve yo r s  s h al l  n o t b e  p e r m i tte d  to
b e  u s e d  wi th  m e tal  d u s ts  o r  p o wd e r s .

N 9 . 3 . 1 5 . 1 . 2    C o ve r i n g s  o n  c l e an o u t,  i n s p e c ti o n ,  an d  o th e r  o p e n ‐
i n g s  s h al l  b e  fas te n e d  to  p r e ve n t th e  e s c a p e  o f c o m b u s ti b l e

d u s ts .  [ 6 5 2 : 9 . 3 . 1 5 . 1 . 2 ]

N 9 . 3 . 1 5 . 2  P o we r S h uto ff.

N 9 . 3 . 1 5 . 2 . 1 *    Al l  c o n ve yo r s  s h al l  b e  e q u i p p e d  wi th  a d e vi c e  th at
s h u ts  o ff th e  p o we r  to  th e  d r i ve  m o to r  a n d  s o u n d s  a n  al ar m  i n

th e  e ve n t th e  c o n ve yo r  p l u g s .  [ 6 5 2 : 9 . 3 . 1 5 . 2 . 1 ]

N 9 . 3 . 1 5 . 2 . 2    T h e  a l a r m  specifed  i n  9 . 3 . 1 5 . 2 . 1  s h a l l  a l e r t o p e r a‐
to r s ,  a n d  fe e d  to  th e  c o n ve yo r  s h al l  b e  s to p p e d  o r  d i ve r te d .
[ 6 5 2 : 9 . 3 . 1 5 . 2 . 2 ]

Full document details: NFPA 484 2022

http://www.avadocuments.com/doc/nfpa-484-2022
http://www.avadocuments.com/doc/nfpa-484-2022


C O M B U S T I B L E  M E TAL S4 8 4 - 2 8

2 0 2 2  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 9 . 3 . 1 6  M i x e rs  an d  B l e n d e rs .

N 9 . 3 . 1 6 . 1    M i x e r s  an d  b l e n d e r s  s h a l l  b e  d e s i gn e d  to  c o n tr o l  fu gi ‐
ti ve  d u s t e m i s s i o n s .  [ 6 5 2 : 9 . 3 . 1 6 . 1 ]

N 9 . 3 . 1 6 . 2    F o r e i g n  m ate r i al s  s h a l l  b e  e x c l u d e d  o r  r e m o ve d  a s
re q u i r e d  b y 9 . 4 . 1 2 .  [ 6 5 2 : 9 . 3 . 1 6 . 2 ]

N 9 . 3 . 1 6 . 3    M i x e r s  an d  b l e n d e r s  s h al l  b e  m a d e  o f m e tal ,  o th e r
n o n c o m b u s ti b l e  m ate r i a l ,  o r  m ate r i a l  th at d o e s  n o t r e p r e s e n t

a n  i n c r e as e d  fre  l o ad  b e yo n d  th e  c a p ab i l i ti e s  o f th e  e x i s ti n g
fre  p r o te c ti o n .  [ 6 5 2 : 9 . 3 . 1 6 . 3 ]

N 9 . 3 . 1 7 *  D r ye rs .    D r yi n g  o f l e ga c y m e ta l s  s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  i n  C h ap te r  1 7 .

N 9 . 3 . 1 7 . 1  D r yi n g M e d i a.

N 9 . 3 . 1 7 . 1 . 1    D r yi n g  m e d i a  th a t c o m e  i n to  c o n tac t wi th  m a te r i al
b e i n g p r o c e s s e d  s h al l  n o t b e  r e c yc l e d  to  r o o m s  o r  b u i l d i n g s .
[ 6 5 2 : 9 . 3 . 1 7 . 1 . 1 ]

N 9 . 3 . 1 7 . 1 . 2    D r yi n g m e d i a s h a l l  b e  p e r m i tte d  to  b e  r e c yc l e d  to
th e  d r yi n g  p r o c e s s  p r o vi d e d  th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  m e d i a  p as s e s  th r o u gh  a flter,  d u s t s e p a r ato r,  o r
e q u i val e n t m e an s  o f d u s t r e m o va l .

( 2 ) T h e  vap o r  fammability o f th e  d r yi n g  m e d i a i n  th e  d r ye r
i s  c o n tr o l l e d  b y e i th e r  o x i d an t c o n c e n tr ati o n  r e d u c ti o n

o r  c o m b u s ti b l e  c o n c e n tr ati o n  r e d u c ti o n  i n  ac c o r d a n c e
wi th  N F PA 6 9 .

[ 6 5 2 : 9 . 3 . 1 7 . 1 . 2 ]

N 9 . 3 . 1 7 . 1 . 3    D r ye r s  s h al l  b e  c o n s tr u c te d  o f n o n c o m b u s ti b l e
m a te r i al s .  [ 6 5 2 : 9 . 3 . 1 7 . 1 . 3 ]

N 9 . 3 . 1 7 . 1 . 4    I n te r i o r  s u r fa c e s  o f d r ye r s  s h a l l  b e  d e s i g n e d  s o  th at
a c c u m u l a ti o n s  o f m ate r i al  ar e  m i n i m i z e d  an d  c l e an i n g i s  fac i l i ‐
tate d .  [ 6 5 2 : 9 . 3 . 1 7 . 1 . 4 ]

N 9 . 3 . 1 7 . 1 . 5    Ac c e s s  d o o r s  o r  o p e n i n g s  s h a l l  b e  p r o vi d e d  i n  a l l
p ar ts  o f th e  d r ye r  a n d  c o n n e c ti n g  c o n ve yo r s  to  p e r m i t i n s p e c ‐

ti o n ,  c l e a n i n g ,  m ai n te n an c e ,  an d  th e  e ffe c ti ve  u s e  o f p o r tab l e
e x ti n g u i s h e r s  o r  h o s e  s tr e a m s .  [ 6 5 2 : 9 . 3 . 1 7 . 1 . 5 ]

N 9 . 3 . 1 7 . 1 . 6    H e a te d  d r ye r s  s h al l  c o m p l y wi th  N F PA 8 6 .
[ 6 5 2 : 9 . 3 . 1 7 . 1 . 6 ]

N 9 . 3 . 1 7 . 1 . 7 *    H e ate d  d r ye r s  s h a l l  h ave  o p e r ati n g  c o n tr o l s
a r r an g e d  to  m a i n tai n  th e  te m p e r atu r e  o f th e  d r yi n g c h a m b e r
wi th i n  th e  p r e s c r i b e d  l i m i ts .  [ 6 5 2 : 9 . 3 . 1 7 . 1 . 7 ]

N 9 . 3 . 1 7 . 1 . 8    H e a te d  d r ye r s  an d  th e i r  au x i l i a r y e q u i p m e n t s h a l l
b e  e q u i p p e d  wi th  s e p a r ate  e x c e s s -te m p e r atu r e -l i m i t c o n tr o l s ,

i n d e p e n d e n t o f th e  o p e r a ti n g c o n tr o l s ,  a r r an g e d  to  s u p e r vi s e
th e  fo l l o wi n g :

( 1 ) H e ate d  a i r  s u p p l y to  th e  d r yi n g  c h a m b e r
( 2 ) Ai r s tr e am  at th e  d i s c h ar g e  o f th e  d r yi n g  c h a m b e r
[ 6 5 2 : 9 . 3 . 1 7 . 1 . 8 ]

N 9 . 3 . 1 8  Tran s fe r P o i n ts .  ( Re s e r ve d )

N 9 . 4  I gn i ti o n  S o u rc e  C o n tro l .

N 9 . 4 . 1 *  Re tro ac ti vi ty.    U n l e s s  o th e r wi s e  specifed,  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n  9 . 4  s h a l l  b e  ap p l i e d  r e tr o a c ti ve l y.  [ 6 5 2 : 9 . 4 . 1 ]

N 9 . 4 . 2 *  Ri s k  As s e s s m e n t.    A d o c u m e n te d  r i s k as s e s s m e n t
a c c e p ta b l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  s h a l l  b e  p e r m i t‐
te d  to  b e  c o n d u c te d  to  d e te r m i n e  th e  l e ve l  o f i g n i ti o n  s o u r c e

c o n tr o l  to  b e  p r o vi d e d  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e
c o n tr o l s  a d d r e s s e d  i n  S e c ti o n  9 . 4 .  [ 6 5 2 : 9 . 4 . 2 ]

N 9 . 4 . 3  H o t Wo rk.    S e e  S e c ti o n  8 . 5 .

N 9 . 4 . 4  H o t S u r fac e s .

N 9 . 4 . 4 . 1  Re tro ac ti vi ty.    T h i s  s e c ti o n  s h al l  n o t b e  r e q u i r e d  to  b e
ap p l i e d  r e tr o a c ti ve l y.  [ 6 5 2 : 9 . 4 . 4 ]

N 9 . 4 . 4 . 2 *    H e a te d  e x te r n al  s u r fac e s  o f p r o c e s s  e q u i p m e n t an d
p i p i n g  i n  d u s t defagration  h a z a r d  ar e a s  s h a l l  b e  m ai n ta i n e d  at

a  te m p e r atu r e  at l e as t 5 0 ° C  ( 1 1 2 ° F )  b e l o w th e  d u s t l a ye r  an d
d u s t c l o u d  i g n i ti o n  te m p e r a tu r e s  m e as u r e d  i n  a s tan d a r d i z e d
te s t a c c e p ta b l e  to  th e  AH J .  [ 6 5 2 : 9 . 4 . 4 . 2 ]

N 9 . 4 . 5  B e ari n gs .

N 9 . 4 . 5 . 1  Re tro ac ti vi ty.    T h i s  s e c ti o n  s h al l  n o t b e  r e q u i r e d  to  b e
ap p l i e d  r e tr o a c ti ve l y.  [ 6 5 2 : 9 . 4 . 5 . 1 ]

N 9 . 4 . 5 . 2    B e a r i n g s  s h a l l  a l s o  c o m p l y wi th  1 2 . 3 . 1 .

N 9 . 4 . 5 . 3 *    B e ar i n gs  th a t a r e  d i r e c tl y e x p o s e d  to  a c o m b u s ti b l e
d u s t a tm o s p h e r e  o r  th at a r e  s u b j e c t to  d u s t ac c u m u l ati o n ,

e i th e r  o f wh i c h  p o s e s  a d u s t i g n i ti o n  h az ar d ,  s h a l l  b e  m o n i ‐
to r e d  fo r  o ve rh e ati n g .  [ 6 5 2 : 9 . 4 . 5 . 2 ]

N 9 . 4 . 5 . 4    T h e  o wn e r / o p e r ato r  s h a l l  e s ta b l i s h  fr e q u e n c i e s  fo r
m o n i to r i n g  b e ar i n g s  i n  9 . 4 . 5 . 3 .  [ 6 5 2 : 9 . 4 . 5 . 3 ]

N 9 . 4 . 5 . 5 *    I t s h a l l  b e  p e r m i tte d  to  e l i m i n ate  b e a r i n g  m o n i to r i n g
b a s e d  o n  a  r i s k a s s e s s m e n t ac c e p tab l e  to  th e  AH J .  [ 6 5 2 : 9 . 4 . 5 . 4 ]

N 9 . 4 . 6  H az ard o u s  (Classifed)  L o c ati o n s  fo r E l e c tri c al  I n s tal l a‐
ti o n s .    S e e  S e c ti o n  1 2 . 4  fo r  H az ar d o u s  (classifed)  l o c ati o n s  fo r
e l e c tr i c al  i n s tal l a ti o n s .

N 9 . 4 . 7 *  E l e c tro s tati c  D i s c h arge s .

N 9 . 4 . 7 . 1 *  G e n e ral  Re q u i re m e n ts .

N 9 . 4 . 7 . 1 . 1 *    Al l  p e r m an e n tl y i n s tal l e d  p r o c e s s  e q u i p m e n t an d
al l  b u i l d i n g s tr u c tu r al  s te e l  s h al l  b e  g r o u n d e d  an d  b o n d e d  b y

p e r m an e n t gr o u n d  wi r e s  to  p r e ve n t 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.

N 9 . 4 . 7 . 1 . 1 . 1    Gr o u n d i n g  an d  b o n d i n g  o f e q u i p m e n t s h a l l  b e
i n d e p e n d e n t o f th e  fac i l i ty e l e c tr i c al  s ys te m .

N 9 . 4 . 7 . 1 . 1 . 2 *    Wh e r e  n o n c o n d u c ti ve  c o m p o n e n ts  p r e s e n t a
d i s c o n ti n u i ty i n  th e  e l e c tr i c a l  p ath ,  i s o l ate d  c o n d u c ti ve  c o m p o ‐

n e n ts  s h al l  b e  b o n d e d .

N 9 . 4 . 7 . 1 . 2 *    M o va b l e  o r  m o b i l e  p r o c e s s  e q u i p m e n t o r  to o l s  o f
m e tal  c o n s tr u c ti o n  s h al l  b e  b o n d e d  o r  g r o u n d e d  o r  b o th ,  p r i o r

to  u s e .

N 9 . 4 . 7 . 1 . 3 *    A m o n i to r i n g a n d  te s ti n g s c h e d u l e  s h a l l  b e  e s ta b ‐
l i s h e d  b as e d  o n  th e  r e q u i r e m e n ts  o f S e c ti o n  6 . 2  to  e n s u r e  th a t
th e  e ffe c ti ve n e s s  o f gr o u n d i n g  an d  b o n d i n g o f fxed  an d

m o b i l e  e q u i p m e n t h a s  n o t fai l e d  o r  d e te r i o r ate d  o ve r  ti m e  an d
u s e .

N 9 . 4 . 7 . 1 . 4    S ta ti c  d i s s i p ati ve  b e l ts  s h al l  b e  u s e d  o n  b e l t-d r i ve n
e q u i p m e n t.

N 9 . 4 . 7 . 1 . 5    B o n d i n g  a n d  gr o u n d i n g  fo r  d u s t c o l l e c ti o n  an d
p n e u m ati c  c o n ve yi n g  s h a l l  b e  i n  a c c o r d a n c e  wi th  C h ap te r  1 3 .

N 9 . 4 . 7 . 1 . 6 *  G ro u n d i n g o f P e rs o n n e l .

N 9 . 4 . 7 . 1 . 6 . 1    P e r s o n n e l  i n vo l ve d  i n  m an u al l y flling  o r  e m p tyi n g
c o n tai n e r s  o r  ve s s e l s ,  o r  h an d l i n g  o p e n  c o n ta i n e r s  o f m e tal s  i n
a  c o m b u s ti b l e  fo r m ,  s h al l  b e  g r o u n d e d  d u r i n g s u c h  o p e r a ti o n s .
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H AZ ARD  M AN AG E M E N T:  M I T I GAT I O N  AN D  P RE VE N T I O N 4 8 4 - 2 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

N 9 . 4 . 7 . 1 . 6 . 2    P e r s o n n e l  g r o u n d i n g s h a l l  n o t b e  r e q u i r e d  wh e r e
b o th  o f th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( 1 ) * F l am m ab l e  ga s e s ,  vap o r s ,  a n d  h yb r i d  m i x tu r e s  ar e  n o t
p r e s e n t.

( 2 ) * T h e  m i n i m u m  i gn i ti o n  e n e r g y ( M I E )  o f th e  d u s t c l o u d  i s
gr e a te r  th an  3 0  m J .

N 9 . 4 . 7 . 2  S p ark - Re s i s tan t To o l s .

N 9 . 4 . 7 . 2 . 1 *    Wh e r e  to o l s  an d  u te n s i l s  a r e  u s e d  i n  ar e a s  h a n d l i n g
m e tal s  i n  a c o m b u s ti b l e  fo r m  wi th  m i n i m u m  i gn i ti o n  e n e r g y
l e s s  th an  3 0  m J  o r  i n  a  h yb r i d  m i x tu r e ,  c o n s i d e r a ti o n  s h al l  b e

gi ve n  to  th e  r i s ks  a s s o c i a te d  wi th  g e n e r ati n g  i m p ac t s p ar ks  an d
s tati c  e l e c tr i c i ty.

N 9 . 4 . 7 . 2 . 2 *    To o l s  i n c l u d i n g b u t n o t l i m i te d  to  s c o o p s ,  s h o ve l s ,
a n d  s c r a p e r s ,  u s e d  i n  th e  h an d l i n g  o f m e tal s  i n  a c o m b u s ti b l e
fo r m  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 ,  b o n d e d ,  a n d  g r o u n d e d ,

an d  s h al l  b e  m a d e  o f s p a r k- r e s i s ta n t m ate r i a l s .

N 9 . 4 . 7 . 2 . 3    S p ar k-r e s i s tan t to o l s  s h al l  b e  u s e d  wh e n  r e p ai r s  o r
ad j u s tm e n ts  a r e  m ad e  o n  o r  a r o u n d  an y m a c h i n e r y o r  a p p ar a‐

tu s  wh e r e  m e tal s  i n  a  c o m b u s ti b l e  fo r m  a r e  p r e s e n t a n d  c an n o t
b e  r e m o ve d .

N 9 . 4 . 7 . 3  C o n d u c ti ve  E q ui p m e n t.

N 9 . 4 . 7 . 3 . 1    P a r ti c u l a te  h an d l i n g e q u i p m e n t s h al l  b e  c o n d u c ti ve
u n l e s s  th e  p r o vi s i o n s  o f 9 . 4 . 7 . 3 . 2  ar e  a p p l i c ab l e .  [ 6 5 2 : 9 . 4 . 7 . 1 . 1 ]

N 9 . 4 . 7 . 3 . 2    N o n c o n d u c ti ve  s ys te m  c o m p o n e n ts  s h a l l  b e  p e r m i t‐
te d  wh e r e  a l l  o f th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) * H yb r i d  m i x tu r e s  an d  fammable  g as / va p o r  atm o s p h e r e s
a r e  n o t p r e s e n t.

( 2 ) * C o n d u c ti ve  p ar ti c u l ate  s o l i d s  a r e  n o t h an d l e d .
( 3 ) * T h e  n o n c o n d u c ti ve  c o m p o n e n ts  d o  n o t r e s u l t i n  i s o l a ti o n

o f c o n d u c ti ve  c o m p o n e n ts  fr o m  g r o u n d .
( 4 ) * T h e  b r e akd o wn  s tr e n g th  ac r o s s  n o n c o n d u c ti ve  s h e e ts ,

c o a ti n gs ,  o r  m e m b r a n e s  d o e s  n o t e x c e e d  4  kV,  an d  th e
b r e a kd o wn  s tr e n gth  ac r o s s  n o n c o n d u c ti ve  wo ve n  o b j e c ts
d o e s  n o t e x c e e d  6  kV,  wh e n  u s e d  i n  h i g h  s u r fac e  c h a r g‐

i n g p r o c e s s e s .
[ 6 5 2 : 9 . 4 . 7 . 1 . 2 ]

N 9 . 4 . 7 . 3 . 3 *    B o n d i n g a n d  g r o u n d i n g wi th  a r e s i s tan c e  o f l e s s
th a n  1 . 0  ×  1 0 6  o h m s  to  g r o u n d  s h al l  b e  p r o vi d e d  fo r  c o n d u c ti ve

c o m p o n e n ts .  [ 6 5 2 : 9 . 4 . 7 . 1 . 3 ]

N 9 . 4 . 7 . 3 . 4 *  Fl e x i b l e  C o n n e c to rs .

N 9 . 4 . 7 . 3 . 4 . 1 *  Re tro ac ti vi ty.    T h i s  s e c ti o n  s h al l  n o t b e  r e q u i r e d
to  b e  a p p l i e d  re tr o ac ti ve l y.  [ 6 5 2 : 9 . 4 . 7 . 1 . 4 . 1 ]

N 9 . 4 . 7 . 3 . 4 . 2    F l e x i b l e  c o n n e c to r s  s h al l  c o m p l y wi th  9 . 4 . 7 . 1 . 1 . 2 .

N 9 . 4 . 7 . 3 . 4 . 3 *    Wh e r e  fammable  va p o r s  a r e  n o t p r e s e n t,  fexible
c o n n e c to r s  wi th  a r e s i s ta n c e  e q u a l  to  o r  gr e a te r  th a n  1 . 0  ×  1 0 8

o h m s  s h al l  b e  p e r m i tte d  u n d e r  e i th e r  o f th e  fo l l o wi n g  c o n d i ‐
ti o n s :

( 1 ) T h e  d u s t h a s  a n  M I E  g r e ate r  th an  2 0 0 0  m J .
( 2 ) T h e  m ax i m u m  p o wd e r  tr an s fe r  ve l o c i ty i s  l e s s  th a n

1 0  m / s e c  ( 2 0 0  fp m ) .
[ 6 5 2 : 9 . 4 . 7 . 1 . 4 . 3 ]

N 9 . 4 . 7 . 4  M ax i m um  P ar ti c u l ate  Tran s p o r t Rate s .

N 9 . 4 . 7 . 4 . 1 *    T h e  m ax i m u m  p a r ti c u l a te  tr a n s p o r t r ate s  i n
9 . 4 . 7 . 4 . 3  s h al l  ap p l y wh e n  th e  vo l u m e  o f th e  ve s s e l  b e i n g  flled

i s  gr e a te r  th an  1  m 3  ( 3 5  ft3 )  a n d  a  s i n gl e  fe e d  s tr e a m  to  th e
ve s s e l  m e e ts  b o th  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) * T h e  s u s p e n d a b l e  fr ac ti o n  o f th e  tr an s p o r te d  m ate r i a l  h a s
an  M I E  o f l e s s  th an  o r  e q u al  to  2 0  m J .

( 2 ) * T h e  tr a n s p o r te d  m ate r i a l  h as  a n  e l e c tr i c al  vo l u m e  r e s i s ti v‐
i ty g r e ate r  th an  1 . 0  ×  1 0 1 0  o h m -m .

[ 6 5 2 : 9 . 4 . 7 . 2 . 1 ]

N 9 . 4 . 7 . 4 . 2 *    T h e  m ax i m u m  p ar ti c u l ate  tr a n s p o r t r ate  i n
9 . 4 . 7 . 4 . 3  s h al l  ap p l y wh e n  th e  vo l u m e  o f th e  ve s s e l  b e i n g  flled

i s  g r e ate r  th an  1  m 3  ( 3 5  ft3 )  an d  e i th e r  o f th e  fo l l o wi n g c o n d i ‐
ti o n s  i s  m e t:

( 1 ) * T h e  tr an s p o r te d  m ate r i al  h a vi n g an  e l e c tr i c a l  vo l u m e
r e s i s ti vi ty g r e ate r  th an  1 . 0  ×  1 0 1 0  o h m -m  i s  l o ad e d  i n to  a
ve s s e l  c o n tai n i n g a p o wd e r  o r  d u s t h avi n g  a n  M I E  l e s s
th an  o r  e q u al  to  2 0  m J .

( 2 ) * T h e  tr an s p o r te d  m a te r i al  h a vi n g an  e l e c tr i c al  vo l u m e
r e s i s ti vi ty g r e ate r  th a n  1 . 0  ×  1 0 1 0  o h m -m  i s  l o ad e d  i n to  a

ve s s e l  c o n tai n i n g  a p o wd e r  o r  d u s t h avi n g  a n  M I E  l e s s
th a n  o r  e q u a l  to  2 0  m J ,  fo l l o we d  b y a p o wd e r  o r  d u s t

h a vi n g a n  M I E  l e s s  th a n  o r  e q u a l  to  2 0  m J .
[ 6 5 2 : 9 . 4 . 7 . 2 . 2 ]

N 9 . 4 . 7 . 4 . 3 *    Wh e r e  th e  c o n d i ti o n s  o f 9 . 4 . 7 . 4 . 1  o r  9 . 4 . 7 . 4 . 2  ar e
m e t,  th e  m a x i m u m  p e r m i tte d  m ate r i al  tr an s p o r t r ate  o f p ar ti ‐

c l e s  s h a l l  b e  l i m i te d  b y th e  fo l l o wi n g:

( 1 ) 1 . 4  kg/ s e c  ( 3 . 1  l b / s e c )  fo r  p a r ti c u l a te s  l ar g e r  th an  2  m m
( 0 . 0 8  i n . ) .

( 2 ) 5 . 6  kg/ s e c  ( 1 2 . 3  l b )  fo r  p ar ti c u l ate s  b e twe e n  0 . 4  m m
( 0 . 0 1 6  i n . )  an d  2  m m  ( 0 . 0 8  i n . )  i n  s i z e .

( 3 ) 8 . 3  kg/ s e c  ( 1 8 . 3  l b / s e c )  fo r  p ar ti c u l ate s  s m al l e r  th an
0 . 4  m m  ( 0 . 0 1 6  i n . ) .

[ 6 5 2 : 9 . 4 . 7 . 2 . 3 ]

N 9 . 4 . 7 . 5 *  G ro u n d i n g o f P e rs o n n e l .

N 9 . 4 . 7 . 5 . 1 *    Wh e r e  an  e x p l o s i ve  atm o s p h e r e  e x i s ts  a n d  i s  s u b j e c t
to  i gn i ti o n  fr o m  a n  e l e c tr o s tati c  s p ar k d i s c h a r ge  fr o m  u n g r o u n ‐
d e d  p e r s o n n e l ,  p e r s o n n e l  i n vo l ve d  i n  m an u al l y flling  o r

e m p tyi n g  p a r ti c u l a te  c o n tai n e r s  o r  ve s s e l s  s h al l  b e  g r o u n d e d
d u r i n g s u c h  o p e r ati o n s .  [ 6 5 2 : 9 . 4 . 7 . 3 . 1 ]

N 9 . 4 . 7 . 5 . 2    P e r s o n n e l  g r o u n d i n g s h a l l  n o t b e  r e q u i r e d  wh e r e
b o th  o f th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( 1 ) F l am m ab l e  ga s e s ,  vap o r s ,  a n d  h yb r i d  m i x tu r e s  ar e  n o t
p r e s e n t.

( 2 ) * T h e  m i n i m u m  i g n i ti o n  e n e r g y o f th e  d u s t c l o u d  i s  g r e ate r
th a n  3 0  m J .

[ 6 5 2 : 9 . 4 . 7 . 3 . 2 ]

N 9 . 4 . 7 . 6 *  Fl e x i b l e  I n te r m e d i ate  B u l k C o n tai n e rs  ( FI B C s ) .
F I B C s  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  th e  h an d l i n g a n d  s to r ‐

a ge  o f c o m b u s ti b l e  p ar ti c u l ate  s o l i d s  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  i n  9 . 4 . 7 . 6 . 2  th r o u g h  9 . 4 . 7 . 6 . 8 .  [ 6 5 2 : 9 . 4 . 7 . 4 ]

N 9 . 4 . 7 . 6 . 1    F I B C s  s h a l l  n o t b e  p e r m i tte d  to  b e  u s e d  fo r  th e
h an d l i n g  an d  s to r a ge  o f l e ga c y m e ta l s  e x c e p t fo r  a l u m i n u m .

N 9 . 4 . 7 . 6 . 2 *    E l e c tr o s ta ti c  i g n i ti o n  h a z ar d s  a s s o c i a te d  wi th  th e
p ar ti c u l ate  an d  o b j e c ts  s u r r o u n d i n g o r i n s i d e  th e  F I B C  s h al l  b e
i n c l u d e d  i n  th e  D H A r e q u i r e d  i n  C h ap te r  7 .  [ 6 5 2 : 9 . 4 . 7 . 4 . 1 ]

N 9 . 4 . 7 . 6 . 3 *    Typ e  A F I B C s  s h al l  b e  l i m i te d  to  u s e  wi th  n o n c o m ‐
b u s ti b l e  p ar ti c u l ate  s o l i d s  o r  c o m b u s ti b l e  p ar ti c u l ate  s o l i d s

h a vi n g a n  M I E  g r e ate r  th an  1 0 0 0  m J .  [ 6 5 2 : 9 . 4 . 7 . 4 . 2 ]

Full document details: NFPA 484 2022

http://www.avadocuments.com/doc/nfpa-484-2022
http://www.avadocuments.com/doc/nfpa-484-2022


C O M B U S T I B L E  M E TAL S4 8 4 - 3 0

2 0 2 2  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 9 . 4 . 7 . 6 . 3 . 1    Typ e  A F I B C s  s h a l l  n o t b e  u s e d  i n  l o c ati o n s  wh e r e
fammable  va p o r s  a r e  p r e s e n t.  [ 6 5 2 : 9 . 4 . 7 . 4 . 2 . 1 ]

N 9 . 4 . 7 . 6 . 3 . 2 *    Typ e  A F I B C s  s h a l l  n o t b e  u s e d  wi th  c o n d u c ti ve
d u s ts .  [ 6 5 2 : 9 . 4 . 7 . 4 . 2 . 2 ]

N 9 . 4 . 7 . 6 . 4 *    Typ e  B  F I B C s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  wh e r e
c o m b u s ti b l e  d u s ts  h avi n g  a n  M I E  g r e ate r  th an  3  m J  a r e

p r e s e n t.  [ 6 5 2 : 9 . 4 . 7 . 4 . 3 ]

N 9 . 4 . 7 . 6 . 4 . 1    Typ e  B  F I B C s  s h al l  n o t b e  u s e d  i n  l o c a ti o n s  wh e r e
fammable  vap o r s  a r e  p r e s e n t.  [ 6 5 2 : 9 . 4 . 7 . 4 . 3 . 1 ]

N 9 . 4 . 7 . 6 . 4 . 2    Typ e  B  F I B C s  s h a l l  n o t b e  u s e d  fo r  c o n d u c ti ve
d u s ts .  (See A. 9. 4. 7. 6. 3. 2. ) [ 6 5 2 : 9 . 4 . 7 . 4 . 3 . 2 ]

N 9 . 4 . 7 . 6 . 5 *    Typ e  C  F I B C s  s h al l  b e  p e r m i tte d  to  b e  u s e d  wi th
c o m b u s ti b l e  p a r ti c u l a te  s o l i d s  a n d  i n  l o c a ti o n s  wh e r e  C l as s  I

D i vi s i o n  Gr o u p  C / D  o r  Z o n e  Gr o u p  I I A/ I I B  fammable  va p o r s
o r  g as e s ,  a s  defned  b y NFPA 70,  ar e  p r e s e n t.  [ 6 5 2 : 9 . 4 . 7 . 4 . 4 ]

N 9 . 4 . 7 . 6 . 5 . 1    C o n d u c ti ve  F I B C  e l e m e n ts  s h a l l  te r m i n a te  i n  a
gr o u n d i n g  tab ,  an d  r e s i s tan c e  fr o m  th e s e  e l e m e n ts  to  th e  ta b

s h a l l  b e  o r  l e s s  th an  o r  e q u al  to  1 0 7  o h m s .  [ 6 5 2 : 9 . 4 . 7 . 4 . 4 . 1 ]

N 9 . 4 . 7 . 6 . 5 . 2    Typ e  C  F I B C s  s h al l  b e  g r o u n d e d  d u r i n g flling  an d
e m p tyi n g  o p e r a ti o n s  wi th  a  r e s i s tan c e  to  gr o u n d  o f l e s s  th an

2 5  o h m s .  [ 6 5 2 : 9 . 4 . 7 . 4 . 4 . 2 ]

N 9 . 4 . 7 . 6 . 5 . 3    Typ e  C  F I B C s  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r
c o n d u c ti ve  d u s ts  wh e r e  a m e an s  fo r  g r o u n d i n g th e  c o n d u c ti ve
d u s ts  i s  p r e s e n t.  [ 6 5 2 : 9 . 4 . 7 . 4 . 4 . 3 ]

N 9 . 4 . 7 . 6 . 6 *    Typ e  D  F I B C s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  wi th
c o m b u s ti b l e  p ar ti c u l ate  s o l i d s  a n d  i n  l o c ati o n s  wh e r e  C l as s  I

D i vi s i o n  Gr o u p  C / D  o r  Z o n e  Gr o u p  I I A / I I B  fammable  vap o r
o r  ga s e s ,  as  defned  b y NFPA 70,  h avi n g  a n  M I E  g r e ate r  th a n
0 . 1 4  m J  ar e  p r e s e n t.  [ 6 5 2 : 9 . 4 . 7 . 4 . 5 ]

N 9 . 4 . 7 . 6 . 6 . 1 *    Typ e  D  F I B C s  s h al l  n o t b e  p e r m i tte d  to  b e  u s e d
fo r  c o n d u c ti ve  p ar ti c u l ate  s o l i d s .  [ 6 5 2 : 9 . 4 . 7 . 4 . 5 . 1 ]

N 9 . 4 . 7 . 6 . 7 *    Typ e  B ,  Typ e  C ,  an d  Typ e  D  F I B C s  s h al l  b e  te s te d
an d  verifed  as  s afe  fo r  th e i r  i n te n d e d  u s e  b y a  r e c o g n i z e d  te s t‐

i n g o r g an i z a ti o n  i n  a c c o r d a n c e  wi th  th e  r e q u i r e m e n ts  an d  te s t
p r o c e d u r e s  specifed  i n  I E C  6 1 3 4 0 - 4 -4 ,  Electrostatics — Part 4-4:
Standard Test Methods for Specifc Applications — Electrostatic Classi‐
fcation of Flexible Intermediate Bulk Containers (FIBC),  b e fo r e

b e i n g u s e d  i n  h az ar d o u s  e n vi r o n m e n ts .  [ 6 5 2 : 9 . 4 . 7 . 4 . 6 ]

N 9 . 4 . 7 . 6 . 7 . 1    I n te n d e d  u s e  s h a l l  i n c l u d e  b o th  th e  p r o d u c t b e i n g
h an d l e d  a n d  th e  e n vi r o n m e n t i n  wh i c h  th e  F I B C  wi l l  b e  u s e d .
[ 6 5 2 : 9 . 4 . 7 . 4 . 6 . 1 ]

N 9 . 4 . 7 . 6 . 7 . 2    M ate r i al s  u s e d  to  c o n s tr u c t i n n e r  baffes,  o th e r
th a n  m e s h  o r  n e t baffes,  s h al l  m e e t th e  r e q u i r e m e n ts  fo r  th e

b a g typ e  i n  wh i c h  th e y ar e  to  b e  u s e d .  [ 6 5 2 : 9 . 4 . 7 . 4 . 6 . 2 ]

N 9 . 4 . 7 . 6 . 7 . 3    D o c u m e n tati o n  o f te s t r e s u l ts  s h a l l  b e  m a d e  avai l a‐
b l e  to  th e  AH J .  [ 6 5 2 : 9 . 4 . 7 . 4 . 6 . 3 ]

N 9 . 4 . 7 . 6 . 7 . 4    F I B C s  th at h ave  n o t b e e n  te s te d  a n d  verifed  fo r
typ e  i n  a c c o r d a n c e  wi th  I E C  6 1 3 4 0 -4 -4 ,  Electrostatics — Part 4-4:

Standard Test Methods for Specifc Applications — Electrostatic Classi‐
fcation of Flexible Intermediate Bulk Containers (FIBC),  s h al l  n o t b e

u s e d  fo r  c o m b u s ti b l e  d u s ts  o r  i n  fammable  vap o r  atm o s p h e r e s .
[ 6 5 2 : 9 . 4 . 7 . 4 . 6 . 4 ]

N 9 . 4 . 7 . 6 . 8 *    D e vi ati o n s  fr o m  th e  r e q u i r e m e n ts  i n  9 . 4 . 7 . 6 . 2
th r o u g h  9 . 4 . 7 . 6 . 7  fo r  s afe  u s e  o f F I B C s  s h al l  b e  p e r m i tte d  b as e d

o n  a d o c u m e n te d  r i s k a s s e s s m e n t ac c e p tab l e  to  th e  AH J .
[ 6 5 2 : 9 . 4 . 7 . 4 . 7 ]

N 9 . 4 . 7 . 7  Ri gi d  I n te r m e d i ate  B u l k  C o n tai n e rs  ( RI B C s ) .

N 9 . 4 . 7 . 7 . 1 *    C o n d u c ti ve  RI B C s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r
d i s p e n s i n g i n to  an y fammable  va p o r,  g as ,  d u s t,  o r  h yb r i d

atm o s p h e r e s  p r o vi d e d  th at th e  RI B C s  ar e  e l e c tr i c al l y gr o u n ‐
d e d .  [ 6 5 2 : 9 . 4 . 7 . 5 . 1 ]

N 9 . 4 . 7 . 7 . 2 *    N o n c o n d u c ti ve  RI B C s  s h a l l  n o t b e  p e r m i tte d  to  b e
u s e d  fo r  a p p l i c a ti o n s ,  p r o c e s s e s ,  o r  o p e r a ti o n s  i n vo l vi n g

c o m b u s ti b l e  p ar ti c u l ate  s o l i d s  o r  wh e r e  fammable  vap o r s  o r
ga s e s  ar e  p r e s e n t u n l e s s  a d o c u m e n te d  r i s k as s e s s m e n t as s e s s ‐
i n g  th e  e l e c tr o s ta ti c  h az ar d s  i s  ac c e p tab l e  to  th e  AH J .

[ 6 5 2 : 9 . 4 . 7 . 5 . 2 ]

N 9 . 4 . 8  O p e n  Fl am e s  an d  Fu e l - Fi re d  E q ui p m e n t.

N 9 . 4 . 8 . 1 *    P r o d u c ti o n ,  m a i n te n an c e ,  o r  r e p ai r  ac ti vi ti e s  th at c a n
r e l e as e  o r  l i ft c o m b u s ti b l e  d u s t s h a l l  n o t b e  c o n d u c te d  wi th i n

1 1  m  ( 3 5  ft)  o f an  o p e n  fame  o r  p i l o t fame.  [ 6 5 2 : 9 . 4 . 8 . 1 ]

N 9 . 4 . 8 . 2    Fuel-fred  s p ac e  h e ate r s  d r awi n g l o c a l  am b i e n t ai r  s h a l l
n o t b e  l o c ate d  wi th i n  a  C l as s  I I  h az ar d o u s  (classifed)  ar e a .
[ 6 5 2 : 9 . 4 . 8 . 2 ]

N 9 . 4 . 8 . 3    Fuel-fred  p r o c e s s  e q u i p m e n t s h a l l  b e  o p e r ate d  an d
m a i n tai n e d  i n  ac c o r d a n c e  wi th  th e  p e r ti n e n t N F PA s tan d ar d

fo r  th e  e q u i p m e n t,  i n c l u d i n g th e  fo l l o wi n g  s tan d ar d s :

( 1 ) N F PA 3 1
( 2 ) N F PA 5 4
( 3 ) N F PA 8 5
( 4 ) N F PA 8 6
[ 6 5 2 : 9 . 4 . 8 . 3 ]

N 9 . 4 . 8 . 4    I n s p e c ti o n s  an d  p r e ve n ti ve  m ai n te n a n c e  fo r  fu e l  fred
p r o c e s s  e q u i p m e n t s h al l  i n c l u d e  verifcation  th a t th e r e  ar e  n o
signifcant c o m b u s ti b l e  d u s t ac c u m u l ati o n s  wi th i n  o r  ar o u n d
th e  e q u i p m e n t.  [ 6 5 2 : 9 . 4 . 8 . 4 ]

N 9 . 4 . 8 . 5    U n l e s s  th e  e q u i p m e n t i s  o p e r ate d  wi th i n  th e  l i m i ts  o f
9 . 4 . 4 . 2 ,  p r o vi s i o n s  s h al l  b e  m a d e  to  p r e ve n t th e  a c c u m u l a ti o n

o f c o m b u s ti b l e  d u s t o n  h e ate d  s u r fa c e s  o f h e ati n g  u n i ts .
[ 6 5 2 : 9 . 4 . 8 . 5 ]

N 9 . 4 . 8 . 6    I n  fac i l i ty l o c ati o n s  wh e r e  a i r b o r n e  d u s t o r  d u s t ac c u ‐
m u l a ti o n s  o n  h o r i z o n tal  s u r fa c e s  ar e  ap t to  o c c u r,  h e ati n g  u n i ts
s h a l l  b e  p r o vi d e d  wi th  a s o u r c e  o f c o m b u s ti o n  ai r  d u c te d

d i r e c tl y fr o m  th e  b u i l d i n g e x te r i o r  o r  fr o m  an  unclassifed  l o c a ‐
ti o n .  [ 6 5 2 : 9 . 4 . 8 . 6 ]

N 9 . 4 . 9  I n d us tri al  Tr u c ks .

N 9 . 4 . 9 . 1    I n d u s tr i al  tr u c ks  s h al l  b e  l i s te d  o r  a p p r o ve d  fo r  th e
e l e c tr i c a l  classifcation  o f th e  ar e a ,  a s  d e te r m i n e d  b y 9 . 4 . 6 ,  an d

s h a l l  b e  u s e d  i n  ac c o r d an c e  wi th  N F PA 5 0 5 .  [ 6 5 2 : 9 . 4 . 9 . 1 ]

N 9 . 4 . 9 . 2 *    Wh e r e  i n d u s tr i al  tr u c ks  i n  ac c o r d an c e  wi th  N F PA 5 0 5
ar e  n o t c o m m e r c i al l y a va i l a b l e ,  a  d o c u m e n te d  r i s k as s e s s m e n t
s h a l l  b e  p e r m i tte d  to  b e  u s e d  to  s p e c i fy th e  fre  a n d  e x p l o s i o n

p r e ve n ti o n  fe atu r e s  fo r  th e  e q u i p m e n t b e i n g u s e d .
[ 6 5 2 : 9 . 4 . 9 . 2 ]

N 9 . 4 . 1 0  P ro c e s s  Ai r an d  M e d i a Te m p e rature s .

N 9 . 4 . 1 0 . 1 *    H e ate d  p r o c e s s  e q u i p m e n t c o n tai n i n g c o m b u s ti b l e
d u s t s h al l  h ave  o p e r a ti n g c o n tr o l s  a r r an g e d  to  m a i n tai n  th e
te m p e r a tu r e  o f e q u i p m e n t i n te r i o r s  wi th i n  th e  p r e s c r i b e d

l i m i ts .  [ 6 5 2 : 9 . 4 . 1 0 . 1 ]
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H AZ ARD  M AN AG E M E N T:  M I T I GAT I O N  AN D  P RE VE N T I O N 4 8 4 - 3 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

N 9 . 4 . 1 1  S e l f- H e ati n g.

N 9 . 4 . 1 1 . 1 *    M ate r i a l  i n  s i l o s  an d  o th e r  l ar g e  s to r ag e  p i l e s  o f
p ar ti c u l ate s  p r o n e  to  s e l f- h e ati n g  s h al l  b e  m a n ag e d  to  c o n tr o l
s e l f-h e a ti n g o r  h ave  s e l f-h e a ti n g d e te c ti o n  p r o vi s i o n s .

[ 6 5 2 : 9 . 4 . 1 1 . 1 ]

N 9 . 4 . 1 1 . 2    Wh e r e  a s e l f-h e ati n g  h a z a r d  i s  identifed,  p r o vi s i o n s
s h a l l  b e  i n  p l ac e  fo r  m an ag i n g  th e  c o n s e q u e n c e s  o f s e l f- h e ati n g

i n  s to r ag e  s i l o s  o r  b i n s .  [ 6 5 2 : 9 . 4 . 1 1 . 2 ]

N 9 . 4 . 1 2  Fri c ti o n  an d  I m p ac t S p ark s .

N 9 . 4 . 1 2 . 1    M e a n s  s h al l  b e  p r o vi d e d  to  p r e ve n t fo r e i gn  m a te r i al
fr o m  e n te r i n g  th e  s ys te m  wh e n  s u c h  fo r e i g n  m ate r i a l  p r e s e n ts
a n  i g n i ti o n  h az ar d .  [ 6 5 2 : 9 . 4 . 1 2 . 1 ]

N 9 . 4 . 1 2 . 2 *    F o r e i gn  m ate r i a l s ,  s u c h  as  tr a m p  m e ta l ,  th a t a r e
c a p ab l e  o f i g n i ti n g  c o m b u s ti b l e  m ate r i a l  b e i n g  p r o c e s s e d  s h a l l

b e  r e m o ve d  fr o m  th e  p r o c e s s  s tr e am .  [ 6 5 2 : 9 . 4 . 1 2 . 2 ]

N 9 . 4 . 1 2 . 3    Tr a m p  m a te r i al s  th at p r e s e n t an  i g n i ti o n  p o te n ti al
s h a l l  b e  p e r m i tte d  to  b e  i n  th e  m a te r i al  i n l e t s tr e am  i f th e

e q u i p m e n t i s  p r o vi d e d  wi th  e x p l o s i o n  p r o te c ti o n .
[ 6 5 2 : 9 . 4 . 1 2 . 3 ]

N 9 . 4 . 1 2 . 4 *    C l e a ra n c e s  a n d  a l i g n m e n t o f h i g h -s p e e d  m o vi n g
p ar ts  i n  e q u i p m e n t th at i s  p r o c e s s i n g  c o m b u s ti b l e  p ar ti c u l ate s

s h a l l  b e  c h e c ke d  at i n te r val s  e s tab l i s h e d  b y th e  o wn e r / o p e r ato r
b a s e d  o n  we ar  e x p e r i e n c e  u n l e s s  th e  e q u i p m e n t i s  e q u i p p e d
wi th  vi b r a ti o n  m o n i to r s  an d  al a r m s  o r  r o u ti n e  m a n u a l  m o n i to r ‐

i n g  i s  p e r fo r m e d .  [ 6 5 2 : 9 . 4 . 1 2 . 4 ]

N 9 . 4 . 1 2 . 5    T h e  a l i g n m e n t a n d  c l e a r an c e  o f b u c ke ts  i n  e l e vato r s
th a t a r e  tr an s p o r ti n g  c o m b u s ti b l e  p ar ti c u l ate s  s h al l  b e  c h e c ke d

a t i n te r val s  e s tab l i s h e d  b y th e  o wn e r / o p e r ato r  b as e d  o n  fac i l i ty
we ar  e x p e r i e n c e  u n l e s s  th e  e l e va to r s  ar e  e q u i p p e d  wi th  b e l t

al i gn m e n t m o n i to r i n g  d e vi c e s .  [ 6 5 2 : 9 . 4 . 1 2 . 5 ]

N 9 . 4 . 1 3  P ro p e l l an t- Ac tu ate d  To o l s .

N 9 . 4 . 1 3 . 1 *    P r o p e l l an t-ac tu ate d  to o l s  s h a l l  n o t b e  u s e d  i n  ar e a s
wh e r e  a d u s t e x p l o s i o n  c an  o c c u r  u n l e s s  a l l  m ac h i n e r y i n  th e
ar e a i s  s h u t d o wn  a n d  th e  ar e a a n d  m ac h i n e r y ar e  p r o p e r l y

c l e an e d .

N 9 . 4 . 1 3 . 2    P r o p e l l an t-a c tu ate d  to o l s  s h a l l  b e  u s e d  i n  a c c o r d a n c e
wi th  S e c ti o n  1 2 . 2 .

N 9 . 4 . 1 4  E l e c tri c al  P o we r an d  C o n tro l .

N 9 . 4 . 1 4 . 1    Al l  e l e c tr i c al  e q u i p m e n t a n d  wi r i n g  s h al l  b e  i n s tal l e d
i n  ac c o r d an c e  wi th  NFPA 70.

N 9 . 4 . 1 4 . 2    Al l  p r o c e s s  e q u i p m e n t an d  al l  b u i l d i n g s te e l  s h al l  b e
b o n d e d  an d  g r o u n d e d  i n  ac c o r d an c e  wi th  NFPA 70.

N 9 . 4 . 1 4 . 3    Al l  m an u fa c tu r i n g b u i l d i n gs  s h al l  b e  p r o vi d e d  wi th
e m e r g e n c y l i gh ti n g  s ys te m s  i n  a c c o r d a n c e  wi th  N F PA 1 01 .

N 9 . 4 . 1 4 . 4    C o n tr o l  e q u i p m e n t,  c o n tr o l  r o o m s ,  an d  offces  m e e t‐
i n g th e  r e q u i r e m e n ts  o f N F PA 4 9 6  s h a l l  b e  p e r m i tte d .

N 9 . 4 . 1 4 . 5    P r e ve n ti ve  m ai n te n a n c e  fo r  e l e c tr i c al  e q u i p m e n t
s h a l l  b e  e s tab l i s h e d  c o m m e n s u r a te  wi th  th e  e n vi r o n m e n t an d

c o n d i ti o n s .

N 9 . 4 . 1 4 . 6    O n e  o r  m o r e  r e m o te l y l o c ate d  c o n tr o l  s tati o n s  s h a l l
b e  p r o vi d e d  to  al l o w th e  s a fe  a n d  s e l e c ti ve  s h u td o wn  o f p r o c e s s
e q u i p m e n t i n  an  e m e r g e n c y.

N 9 . 4 . 1 4 . 7    Wh e r e  p r o c e s s  e q u i p m e n t p r e s e n ts  a defagration
h a z ar d  to  a  n o r m al l y u n o c c u p i e d  r o o m  o r  b u i l d i n g ,  a n  i n te r ‐

l o c k s h al l  p r e ve n t p r o c e s s  o p e r a ti o n  u n l e s s  a s s o c i a te d  r o o m
d o o r s  a r e  fu l l y c l o s e d .

N 9 . 4 . 1 4 . 8    Wh e r e  p r o c e s s  e q u i p m e n t p r e s e n ts  an  i n te r n al  defa‐
gration  h a z a r d ,  an  i n te r l o c k s h al l  p r e ve n t e q u i p m e n t o p e r a ti o n
u n l e s s  as s o c i ate d  ac c e s s  p an e l s  ar e  fu l l y c l o s e d .

N 9 . 4 . 1 5  S m o ki n g.

N 9 . 4 . 1 5 . 1 *    S m o ki n g s h al l  n o t b e  p e r m i tte d  i n  ar e a s  wh e r e
m e tal s  i n  a  c o m b u s ti b l e  fo r m  ar e  p r e s e n t.

N 9 . 4 . 1 5 . 2    S m o ki n g  m ate r i a l s ,  m atc h e s ,  an d  l i g h te r s  s h a l l  n o t b e
c a r r i e d  o r  u s e d  b y e m p l o ye e s  o r  vi s i to r s  i n  a r e as  wh e r e  m e tal s

i n  a c o m b u s ti b l e  fo r m  a r e  p r e s e n t.

N 9 . 4 . 1 5 . 3    T h e  u s e  o f e l e c tr o n i c  c i g ar e tte s  ( vap i n g)  s h al l  b e  i n
a c c o r d an c e  wi th  S e c ti o n  1 2 . 5 .

N 9 . 4 . 1 5 . 4    S m o ki n g s h al l  b e  p e r m i tte d  o n l y i n  d e s i g n ate d  ar e a s .

N 9 . 4 . 1 5 . 5    N o -s m o ki n g ar e a s  s h al l  b e  p o s te d  wi th  “ N o  S m o ki n g ”
s i gn s .

N 9 . 4 . 1 5 . 6    Wh e r e  s m o ki n g  i s  p r o h i b i te d  th r o u g h o u t an  e n ti r e
p l a n t,  th e  u s e  o f s i gn a ge  s h al l  b e  a t th e  d i s c r e ti o n  o f th e  fac i l i ty

m a n ag e m e n t.

N 9 . 4 . 1 6  Ad d i ti o n al  Re q u i re m e n ts .    I n  ad d i ti o n  to  th e  r e q u i r e ‐
m e n ts  i n  S e c ti o n  9 . 4 ,  th e  r e q u i r e m e n ts  i n  C h ap te r  1 2  s h al l  al s o

a p p l y.

N 9 . 5  P yro p h o ri c  D u s ts .  ( Re s e r ve d )

N 9 . 6  D u s t C o n tro l .

N 9 . 6 . 1 *    C o n ti n u o u s  s u c ti o n  o r  s o m e  o th e r  m e an s  to  c o n tr o l
fu g i ti ve  d u s t e m i s s i o n s  s h a l l  b e  p r o vi d e d  fo r  p r o c e s s e s  wh e r e

c o m b u s ti b l e  d u s t i s  l i b e r ate d  i n  n o r m al  o p e r a ti o n .  [ 6 5 2 : 9 . 6 . 1 ]

N 9 . 6 . 1 . 1    Wh e r e  c o n ti n u o u s  s u c ti o n  i s  u s e d ,  th e  d u s t s h a l l  b e
c o n ve ye d  to  a i r –m ate r i a l  s e p a r ato r s  d e s i gn e d  i n  a c c o r d a n c e
wi th  9 . 3 . 2 .  [ 6 5 2 : 9 . 6 . 1 . 1 ]

N 9 . 6 . 2  L i q u i d  D u s t S up p re s s i o n  M e th o d s  fo r D u s t C o n tro l .
L i q u i d  d u s t s u p p r e s s i o n  m e th o d s  s h a l l  n o t b e  u s e d  wi th

c o m b u s ti b l e  m e ta l s  u n l e s s  ac c e p tab l e  th r o u g h  th e  D H A.

N 9 . 6 . 3 *  Fan s  fo r C o n ti n uo u s  D u s t C o n tro l .    I t s h a l l  b e  p e r m i t‐
te d  to  i n s tal l  an d  u s e  fa n s  to  l i m i t d u s t a c c u m u l a ti o n  i n  e l e va‐
te d  a r e as  th a t a r e  o th e r wi s e  diffcult to  r e a c h  fo r  h o u s e ke e p i n g.
[ 6 5 2 : 9 . 6 . 3 ]

N 9 . 6 . 3 . 1    F a n s  s h al l  b e  ap p r o p r i ate  fo r  th e  e l e c tr i c al  classifca‐
tion  i n  th e  ar e a s  wh e r e  th e y a r e  u s e d .  [ 6 5 2 : 9 . 6 . 3 . 1 ]

N 9 . 6 . 3 . 2    F a n s  s h al l  b e  p r o vi d e d  i n  suffcient n u m b e r s  an d  l o c a‐
ti o n s  as  r e q u i r e d  to  ke e p  th e  tar g e t a r e as  fr e e  o f d u s t a c c u m u l a ‐
ti o n s .  [ 6 5 2 : 9 . 6 . 3 . 2 ]

N 9 . 6 . 3 . 3    F a n s  s h a l l  b e  i n  o p e r ati o n  wh e n e ve r  th e  e q u i p m e n t
ge n e r a ti n g th e  d u s ts  i s  i n  o p e r ati o n .  [ 6 5 2 : 9 . 6 . 3 . 3 ]

N 9 . 6 . 3 . 4    F a n s  s h al l  b e  i n te r l o c ke d  to  au to m ati c al l y s h u t d o wn  i n
th e  e ve n t o f s p r i n kl e r  s ys te m  o p e r a ti o n .  [ 6 5 2 : 9 . 6 . 3 . 4 ]

N 9 . 6 . 3 . 5    D u s t d i s p e r s e d  b y th e  fa n s  s h al l  n o t c r e ate  an  e x p l o s i ‐
b l e  d u s t c l o u d .  [ 6 5 2 : 9 . 6 . 3 . 5 ]
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C O M B U S T I B L E  M E TAL S4 8 4 - 3 2

2 0 2 2  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 9 . 6 . 3 . 6    T h e  l o c ati o n  a n d  r a n ge  o f m o ti o n  o f th e  fa n s  s h a l l  b e
d e s i g n e d  to  p r e ve n t fow i m p i n ge m e n t o n  foors  o r  o p e n

e q u i p m e n t c o n tai n i n g  e n tr ai n ab l e  d u s t.  [ 6 5 2 : 9 . 6 . 3 . 6 ]

N 9 . 6 . 3 . 7    Ar e as  th at wi l l  b e  s we p t b y th e  fan s  s h al l  b e  fr e e  o f d u s t
a c c u m u l a ti o n s  p r i o r  to  p l ac i n g th e  fa n s  i n  o p e r ati o n  a n d  afte r

e ve r y s h u td o wn .  [ 6 5 2 : 9 . 6 . 3 . 7 ]

N 9 . 6 . 3 . 8 *    T h e s e  fan s  s h al l  b e  u s e d  i n  c o n j u n c ti o n  wi th  th e
h o u s e ke e p i n g  p r o gr a m  to  r e m o ve  d u s t fr o m  th e  fac i l i ty.
[ 6 5 2 : 9 . 6 . 3 . 8 ]

N 9 . 6 . 3 . 9 *    C o n c e al e d  s p ac e s ,  s u c h  a s  a r e as  ab o ve  s u s p e n d e d  c e i l ‐
i n g s ,  s h al l  b e  s e al e d  to  p r e ve n t d u s t a c c u m u l a ti o n .

[ 6 5 2 : 9 . 6 . 3 . 9 ]

N 9 . 6 . 3 . 1 0    T h e s e  s ys te m s  s h al l  n o t b e  u s e d  wh e r e  ar e as  ab o ve
s u s p e n d e d  c e i l i n gs  ar e  u s e d  as  r e tu r n  ai r  p l e n u m s  fo r  H VAC

s ys te m s .  [ 6 5 2 : 9 . 6 . 3 . 1 0 ]

N 9 . 6 . 3 . 1 1    P e r i o d i c  i n s p e c ti o n s  s h al l  b e  p e r fo r m e d  to  e n s u r e
th a t d u s t a c c u m u l a ti o n s  ar e  m ai n tai n e d  b e l o w th e  th r e s h o l d
d u s t l aye r  th i c kn e s s e s  d e te r m i n e d  i n  1 1 . 4 .  [ 6 5 2 : 9 . 6 . 3 . 1 1 ]

N 9 . 6 . 4  Ad d i ti o n al  Re q u i re m e n ts .    I n  ad d i ti o n  to  th e  r e q u i r e ‐
m e n ts  i n  S e c ti o n  9 . 6 ,  th e  r e q u i r e m e n ts  i n  C h ap te r  1 3  s h al l  al s o
ap p l y.

N 9 . 7  E x p l o s i o n  P re ve n ti o n / P ro te c ti o n .

N 9 . 7 . 1  G e n e ral .    Wh e r e  a  d u s t e x p l o s i o n  h az ar d  e x i s ts  wi th i n  an
e n c l o s u r e ,  m e a s u r e s  s h a l l  b e  ta ke n  a s  specifed  i n  S e c ti o n  9 . 7  to
p r o te c t p e r s o n n e l  fr o m  th e  c o n s e q u e n c e s  o f a defagration  i n
th a t e n c l o s u r e .  [ 6 5 2 : 9 . 7 . 1 ]

N 9 . 7 . 2  Ri s k As s e s s m e n t.    A d o c u m e n te d  r i s k a s s e s s m e n t a c c e p t‐
ab l e  to  th e  AH J  s h al l  b e  p e r m i tte d  to  b e  c o n d u c te d  to  d e te r ‐

m i n e  th e  l e ve l  o f p r o te c ti o n  to  b e  p r o vi d e d ,  i n c l u d i n g,  b u t n o t
l i m i te d  to ,  th e  m e as u r e s  ad d r e s s e d  i n  S e c ti o n  9 . 7 .  [ 6 5 2 : 9 . 7 . 2 ]

N 9 . 7 . 3  E q ui p m e n t P ro te c ti o n .

N 9 . 7 . 3 . 1 *  G e n e ral .    Wh e r e  an  e x p l o s i o n  h a z a r d  e x i s ts  wi th i n
an y o p e r ati n g  e q u i p m e n t gr e a te r  th an  0 . 2  m 3  ( 8  ft 3 )  o f c o n tai n ‐
i n g vo l u m e ,  th e  e q u i p m e n t s h al l  b e  p r o te c te d  fr o m  th e  e ffe c ts

o f a defagration.  [ 6 5 2 : 9 . 7 . 3 . 1 ]

N 9 . 7 . 3 . 2    E x p l o s i o n  p r o te c ti o n  s ys te m s  s h a l l  i n c o r p o r ate  o n e  o r
m o r e  o f th e  fo l l o wi n g  m e th o d s  o f p r o te c ti o n :

( 1 ) O x i d an t c o n c e n tr ati o n  r e d u c ti o n  i n  ac c o rd an c e  wi th
N F PA 6 9

( 2 ) Defagration  ve n ti n g i n  a c c o r d an c e  wi th  N F PA 6 8
( 3 ) Defagration  ve n ti n g  th r o u gh  l i s te d  fame-arresting  d e vi ‐

c e s  i n  ac c o r d a n c e  wi th  N F PA 6 8
( 4 ) Defagration  p r e s s u r e  c o n tai n m e n t i n  a c c o rd an c e  wi th

N F PA 6 9
( 5 ) Defagration  s u p p r e s s i o n  s ys te m  i n  a c c o rd an c e  wi th

N F PA 6 9
( 6 ) D i l u ti o n  wi th  a  n o n c o m b u s ti b l e  d u s t to  r e n d e r  th e

m i x tu r e  n o n c o m b u s ti b l e
[ 6 5 2 : 9 . 7 . 3 . 2 ]

N 9 . 7 . 3 . 3 *    F o r  l e g ac y m e tal s ,  i n c l u d i n g  n i o b i u m ,  an d  s i m i l ar
a l l o ys  o r  m i x tu r e s  wi th  a d i ab ati c  fame  te m p e r atu r e s  h i gh e r

th a n  3 3 0 0 ° C ,  e x p l o s i o n  p r o te c ti o n  s ys te m s  s u c h  as  ve n ti n g ,
fameless  ve n ti n g ,  s u p p r e s s i o n ,  a n d  i s o l ati o n  s ys te m s  s h al l  b e
te s te d  an d  certifed  u n d e r  r e al i s ti c  defagration  c o n d i ti o n s  wi th

a r e p r e s e n tati ve  m e tal  d u s t a n d  at a te s t ve s s e l  vo l u m e  r e p r e s e n ‐
ta ti ve  o f th e  ac tu al  a p p l i c a ti o n .

N 9 . 7 . 3 . 4    E n c l o s u r e s  an d  al l  i n te r c o n n e c ti o n s  p r o te c te d  i n
a c c o r d an c e  wi th  9 . 7 . 3 . 2  s h a l l  b e  d e s i gn e d  to  wi th s ta n d  th e
r e s u l tan t p r e s s u r e s  p r o d u c e d  d u r i n g th e  defagration  e ve n t.

[ 6 5 2 : 9 . 7 . 3 . 3 ]

N 9 . 7 . 4 *  E q u i p m e n t I s o l ati o n .

N 9 . 7 . 4 . 1    Wh e r e  a d u s t e x p l o s i o n  h az ar d  e x i s ts ,  i s o l a ti o n  d e vi c e s
s h a l l  b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  N F PA 6 9  to  p r e ve n t defa‐
gration  p r o p ag ati o n  b e twe e n  c o n n e c te d  e q u i p m e n t.
[ 6 5 2 : 9 . 7 . 4 . 1 ]

N 9 . 7 . 4 . 2    I s o l ati o n  d e vi c e s  s h al l  n o t b e  r e q u i r e d  wh e r e  o x i d an t
c o n c e n tr a ti o n  h a s  b e e n  r e d u c e d  i n  a c c o r d an c e  wi th  9 . 7 . 3 . 2 ( 1 )

o r  wh e r e  th e  d u s t h a s  b e e n  r e n d e r e d  n o n c o m b u s ti b l e  i n
a c c o r d an c e  wi th  9 . 7 . 3 . 2 ( 6 ) .  [ 6 5 2 : 9 . 7 . 4 . 2 ]

N 9 . 7 . 4 . 3    Wh e r e  a  d u s t e x p l o s i o n  h az ar d  e x i s ts ,  i s o l a ti o n  d e vi c e s
s h a l l  b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  N F PA 6 9  to  p r e ve n t defa‐
gration  p r o p ag ati o n  fr o m  e q u i p m e n t th r o u gh  d u c two r k to  th e

wo r k ar e a s .  [ 6 5 2 : 9 . 7 . 4 . 3 ]

N 9 . 8  Fi re  P ro te c ti o n .

N 9 . 8 . 1  G e n e ral .    I n  a d d i ti o n  to  th e  r e q u i r e m e n ts  i n  S e c ti o n  9 . 8 ,
th e  r e q u i r e m e n ts  i n  C h a p te r  1 0  s h a l l  a l s o  a p p l y.

N 9 . 8 . 2  Fi re  E x ti n gu i s h e rs .

N 9 . 8 . 2 . 1    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  th r o u gh ‐
o u t al l  b u i l d i n g s  i n  a c c o r d a n c e  wi th  th e  r e q u i r e m e n ts  o f
N F PA 1 0 .  [ 6 5 2 : 9 . 8 . 3 . 1 ]

N 9 . 8 . 2 . 2 *    P e r s o n n e l  d e s i gn a te d  to  u s e  p o r ta b l e  fre  e x ti n g u i s h ‐
e r s  s h a l l  b e  tr ai n e d  to  u s e  th e m  i n  a  m a n n e r  th at m i n i m i z e s  th e

g e n e r ati o n  o f d u s t c l o u d s  d u r i n g d i s c h ar g e .  [ 6 5 2 : 9 . 8 . 3 . 2 ]

N 9 . 8 . 3  H o s e ,  S tan d p i p e s ,  H yd ran ts ,  an d  Wate r S up p l y.    T h e
r e q u i r e m e n ts  i n  9 . 8 . 3  s h a l l  ap p l y wh e r e  wa te r  h as  b e e n  d e e m e d

an  ac c e p tab l e  e x ti n gu i s h i n g  ag e n t.

N 9 . 8 . 3 . 1    S ta n d p i p e s  a n d  h o s e ,  wh e r e  p r o vi d e d ,  s h al l  c o m p l y
wi th  N F PA 1 4 .  [ 6 5 2 : 9 . 8 . 4 . 1 ]

N 9 . 8 . 3 . 2  N o z z l e s .

N 9 . 8 . 3 . 2 . 1 *    P o r ta b l e  s p r ay h o s e  n o z z l e s  th a t a r e  l i s te d  o r
ap p r o ve d  fo r  u s e  o n  C l a s s  C  fres  s h a l l  b e  p r o vi d e d  i n  a r e as  th at
c o n tai n  d u s t,  to  l i m i t th e  p o te n ti al  fo r  ge n e r a ti n g u n n e c e s s ar y

a i r b o r n e  d u s t d u r i n g fre-fghting  o p e r ati o n s .  [ 6 5 2 : 9 . 8 . 4 . 2 . 1 ]

N 9 . 8 . 3 . 2 . 2 *    S tr ai gh t-s tr e am  n o z z l e s  an d  c o m b i n ati o n  n o z z l e s  o n
th e  s tr ai g h t-s tr e a m  s e tti n g s h a l l  n o t b e  u s e d  o n  fres  i n  ar e a s

wh e r e  d u s t c l o u d s  c an  b e  ge n e r a te d .  [ 6 5 2 : 9 . 8 . 4 . 2 . 2 ]

N 9 . 8 . 3 . 2 . 3    I t s h al l  b e  p e r m i tte d  to  u s e  s tr ai gh t s tr e am  n o z z l e s  o r
c o m b i n a ti o n  n o z z l e s  to  r e a c h  fres  i n  l o c ati o n s  th at ar e  o th e r ‐
wi s e  i n ac c e s s i b l e  wi th  n o z z l e s  specifed  i n  9 . 8 . 3 . 2 . 1 .

[ 6 5 2 : 9 . 8 . 4 . 2 . 3 ]

N 9 . 8 . 3 . 3  Wate r S up p l y.

N 9 . 8 . 3 . 3 . 1    P r i vate  h yd r an ts  a n d  u n d e r g r o u n d  m ai n s ,  wh e r e
p r o vi d e d ,  s h al l  c o m p l y wi th  N F PA 2 4 .  [ 6 5 2 : 9 . 8 . 4 . 3 . 1 ]

N 9 . 8 . 3 . 3 . 2    F i r e  p u m p s ,  wh e r e  p r o vi d e d ,  s h al l  c o m p l y wi th
N F PA 2 0 .  [ 6 5 2 : 9 . 8 . 4 . 3 . 2 ]

N 9 . 8 . 3 . 3 . 3    F i r e  p r o te c ti o n  wa te r  tan ks ,  wh e r e  p r o vi d e d ,  s h a l l
c o m p l y wi th  N F PA 2 2 .  [ 6 5 2 : 9 . 8 . 4 . 3 . 3 ]

N 9 . 8 . 4  S p ark / E m b e r D e te c ti o n  an d  E x ti n gu i s h i n g S ys te m s .
Wh e r e  p r o vi d e d ,  s p ar k/ e m b e r  d e te c ti o n  a n d  e x ti n g u i s h i n g
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F I RE  P RE VE N T I O N ,  F I RE  P RO T E C T I O N ,  AN D  E M E RGE N C Y RE S P O N S E 4 8 4 - 3 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

s ys te m s  s h a l l  b e  d e s i g n e d ,  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  N F PA 1 5 ,  N F PA 6 9 ,  a n d  NFPA 72.  [ 6 5 2 : 9 . 8 . 6 ]

N 9 . 8 . 5  S p e c i al  Fi re  P ro te c ti o n  S ys te m s .

N 9 . 8 . 5 . 1    Au to m ati c  e x ti n g u i s h i n g s ys te m s  o r  s p e c i a l  h az ar d
e x ti n g u i s h i n g s ys te m s ,  wh e r e  p r o vi d e d ,  s h al l  b e  d e s i gn e d ,
i n s ta l l e d ,  an d  m a i n tai n e d  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g
s tan d ar d s ,  as  ap p l i c ab l e :

( 1 ) N F PA 1 1
( 2 ) N F PA 1 2
( 3 ) N F PA 1 2 A
( 4 ) N F PA 1 5
( 5 ) N F PA 1 6
( 6 ) N F PA 1 7
( 7 ) N F PA 2 5
( 8 ) N F PA 7 5 0
( 9 ) N F PA 2 0 0 1
[ 6 5 2 : 9 . 8 . 7 . 1 ]

N 9 . 8 . 5 . 2    T h e  e x ti n gu i s h i n g  s ys te m s  s h al l  b e  d e s i gn e d  an d  u s e d
i n  a m an 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 d u s t c l o u d s
d u r i n g th e i r  d i s c h a r ge .  [ 6 5 2 : 9 . 8 . 7 . 2 ]

C h ap te r 1 0    Fi re  P re ve n ti o n ,  Fi re  P ro te c ti o n ,  an d  E m e rge n c y
Re s p o n s e

1 0 . 1  Re tro ac ti vi ty.    T h e  r e q u i r e m e n ts  o f th i s  c h a p te r  s h a l l
ap p l y r e tr o ac ti ve l y.

N 1 0 . 2  G e n e ral .    T h e  p r o c e d u r e s  a n d  tr a i n i n g  i n  th i s  c h a p te r
s h a l l  b e  d e l i ve r e d  i n  a l a n gu ag e  th at th e  p ar ti c i p an ts  c a n
u n d e r s tan d .  [ 6 5 2 : 8 . 2 ]

N 1 0 . 2 . 1    D o c u m e n ta ti o n  s h a l l  b e  m ai n tai n e d  i n  c o m p l i an c e  wi th
S e c ti o n  8 . 1 3 .

N 1 0 . 3  O p e rati n g P ro c e d u re s  an d  P rac ti c e s .

N 1 0 . 3 . 1 *    T h e  o wn e r / o p e r ato r  s h a l l  e s tab l i s h  wr i tte n  p r o c e ‐
d u r e s  fo r  o p e r ati n g  i ts  fa c i l i ty a n d  e q u i p m e n t to  p r e ve n t o r
m i ti ga te  fres,  defagrations,  a n d  e x p l o s i o n s  fr o m  c o m b u s ti b l e
p ar ti c u l ate  s o l i d s .  [ 6 5 2 : 8 . 3 . 1 ]

N 1 0 . 3 . 2 *    T h e  o wn e r / o p e r a to r  s h al l  e s tab l i s h  s afe  wo r k p r a c ti ‐
c e s  to  a d d r e s s  h az ar d s  as s o c i ate d  wi th  m ai n te n a n c e  an d  s e r vi c ‐
i n g o p e r a ti o n s .  [ 6 5 2 : 8 . 3 . 2 ]

N 1 0 . 3 . 2 . 1    T h e  s afe  wo r k p r ac ti c e s  s h al l  a p p l y to  e m p l o ye e s  an d
c o n tr ac to r s .  [ 6 5 2 : 8 . 3 . 2 . 1 ]

1 0 . 4  Fi re  P re ve n ti o n .

1 0 . 4 . 1  I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e .

1 0 . 4 . 1 . 1    An  i n s p e c ti o n ,  te s ti n g ,  a n d  m a i n te n an c e  p r o gr a m  fo r
e q u i p m e n t affe c ti n g  th e  p r e ve n ti o n ,  c o n tr o l ,  an d  m i ti ga ti o n  o f
fres,  c o m b u s ti b l e  d u s t fres,  defagrations,  a n d  e x p l o s i o n s  s h a l l
b e  i m p l e m e n te d  th at e n s u r e s  th a t p r o c e s s  c o n tr o l s  a n d  e q u i p ‐
m e n t p e r fo r m  as  d e s i gn e d  an d  th at a c h an g e  i n  p r o c e s s  o r
e q u i p m e n t d o e s  n o t i n c r e as e  th e  h a z a r d .

1 0 . 4 . 1 . 2    T h e  i n s p e c ti o n ,  te s ti n g ,  a n d  m a i n te n an c e  p r o gr a m
s h a l l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) F i r e  an d  e x p l o s i o n  p r o te c ti o n  a n d  p r e ve n ti o n  e q u i p m e n t
i n  ac c o r d an c e  wi th  th e  ap p l i c ab l e  N F PA c o d e s  a n d  s tan d ‐

a r d s
( 2 ) D u s t c o n tr o l  e q u i p m e n t

( 3 ) H o u s e ke e p i n g
( 4 ) P o te n ti a l  i g n i ti o n  s o u r c e s
( 5 ) E l e c tr i c al ,  p r o c e s s ,  an d  m e c h an i c a l  e q u i p m e n t,  i n c l u d i n g

p r o c e s s  i n te r l o c ks
( 6 ) P r o c e s s  c h an g e s
( 7 ) C o n ti n u i ty c h e c k o n  g r o u n d i n g an d  b o n d i n g  s ys te m s
( 8 ) Re s i s ti vi ty te s ti n g  o f s tati c -d i s s i p a ti ve  fo o twe ar  an d

c o n d u c ti ve  foors  wh e r e  r e q u i r e d
( 9 ) P i p i n g  s ys te m s  th at c a r r y o r  tr an s p o r t combustible/fam‐

mable  ga s e s ,  l i q u i d s ,  an d / o r  h a z a r d o u s  c h e m i c al s ,  o r
m a te r i al s  th at c a n  i n te r ac t a n d  p r e s e n t a h az ar d  s h o u l d  a

r e l e as e  o c c u r,  ( i . e . ,  wa te r  l i n e s  i n  th e  vi c i n i ty o f m o l te n
m e tal ) .

N 1 0 . 4 . 1 . 3    T h e  o wn e r / o p e r ato r  s h a l l  e s tab l i s h  p r o c e d u r e s  an d
s c h e d u l e s  fo r  m ai n tai n i n g  s afe  o p e r ati n g  c o n d i ti o n s  fo r  i ts

fac i l i ty an d  e q u i p m e n t i n  r e g ar d  to  th e  p r e ve n ti o n ,  c o n tr o l ,
an d  m i ti g ati o n  o f c o m b u s ti b l e  d u s t fres  a n d  e x p l o s i o n s .
[ 6 5 2 : 8 . 7 . 3 ]

1 0 . 4 . 1 . 4    A th o r o u gh  i n s p e c ti o n  o f th e  o p e r a ti n g a r e a s h a l l
ta ke  p l a c e  o n  a n  a s - n e e d e d  b as i s  to  h e l p  e n s u r e  th at th e  e q u i p ‐

m e n t i s  i n  g o o d  c o n d i ti o n  a n d  th at p r o p e r  wo r k p r a c ti c e s  ar e
b e i n g fo l l o we d .

1 0 . 4 . 1 . 4 . 1    T h e  i n s p e c ti o n  s h al l  b e  c o n d u c te d  a t l e as t q u ar ‐
te r l y.

1 0 . 4 . 1 . 4 . 2    T h e  i n s p e c ti o n  a n d  te s ti n g  s h al l  b e  c o n d u c te d  b y a
p e r s o n ( s )  kn o wl e d ge a b l e  i n  th e  p r o p e r  p r ac ti c e s  wh o  s h a l l
d o c u m e n t th e  fndings  a n d  r e c o m m e n d ati o n s .

N 1 0 . 4 . 1 . 4 . 3 *    Wh e r e  e q u i p m e n t defciencies  th a t a ffe c t th e
p r e ve n ti o n ,  c o n tr o l ,  an d  m i ti ga ti o n  o f d u s t fres,  defagrations,

a n d  e x p l o s i o n s  ar e  identifed  o r  b e c o m e  kn o wn ,  th e  o wn e r /
o p e r ato r  s h a l l  e s tab l i s h  an d  i m p l e m e n t a c o r r e c ti ve  a c ti o n  p l a n
wi th  an  e x p l i c i t d e ad l i n e .  [ 6 5 2 : 8 . 7 . 4 ]

1 0 . 4 . 1 . 5    O p e r ati n g  an d  m a i n te n an c e  p r o c e d u r e s  s h al l  b e
r e vi e we d  an n u al l y a n d  as  r e q u i r e d  b y p r o c e s s  c h a n ge s .

N 1 0 . 4 . 1 . 6    D o c u m e n t r e te n ti o n  s h al l  b e  i n  c o m p l i an c e  wi th
S e c ti o n  8 . 1 3 .

1 0 . 4 . 2  C o n tro l  o f C o m b us ti b l e  M ate ri al s .

1 0 . 4 . 2 . 1    Ar e as  i n  wh i c h  fammable  an d  c o m b u s ti b l e  l i q u i d s
ar e  u s e d  s h a l l  b e  i n  a c c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f

N F PA 3 0 .

1 0 . 4 . 2 . 1 . 1    F o r ge  p r e s s e s ,  h e avy g r i n d e r s ,  an d  o th e r  m i l l i n g
e q u i p m e n t o p e r a te d  b y h yd r a u l i c  s ys te m s  o f 1 8 9  L  ( 5 0  g al )  o r

gr e a te r  s h al l  u s e  a  l e s s  h az ar d o u s  h yd r a u l i c  fuid  wi th  a fash
p o i n t gr e a te r  th an  9 3 ° C  ( 2 0 0 ° F ) .

1 0 . 4 . 2 . 1 . 2    D i p p i n g an d  c o a ti n g ap p l i c ati o n s  o f fammable  o r
c o m b u s ti b l e  l i q u i d s  s h a l l  b e  d o n e  i n  ac c o r d a n c e  wi th  N F PA 3 4 .

1 0 . 4 . 2 . 1 . 3    S p r ay ap p l i c ati o n  o f fammable  o r  c o m b u s ti b l e
l i q u i d s  s h al l  b e  d o n e  i n  ac c o r d an c e  wi th  N F PA 3 3 .

1 0 . 4 . 2 . 2  O rd i n ar y C o m b u s ti b l e  S to rage .

1 0 . 4 . 2 . 2 . 1    O r d i n a r y c o m b u s ti b l e  m ate r i a l s ,  s u c h  a s  p ap e r,
wo o d ,  c a r to n s ,  an d  p ac ki n g  m a te r i al ,  s h al l  n o t b e  s to r e d  o r

a l l o we d  to  a c c u m u l a te  i n  p r o c e s s i n g ar e as  u n l e s s  n e c e s s ar y fo r
th e  p r o c e s s ,  a n d  th e n  o n l y i n  d e s i gn a te d  a r e as .

1 0 . 4 . 2 . 2 . 2    O r d i n ar y c o m b u s ti b l e  m a te r i al s  s h a l l  n o t b e  d i s c ar ‐
d e d  i n  c o n ta i n e r s  u s e d  fo r  th e  c o l l e c ti o n  o f c o m b u s ti b l e  m e tal
was te .
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C O M B U S T I B L E  M E TAL S4 8 4 - 3 4

2 0 2 2  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 .

1 0 . 4 . 2 . 3  Re m o val  o f C o m b us ti b l e  M e tal  C h i p s ,  Fi n e s ,  S war f,
P as te ,  P o wd e r,  D us t,  an d  S we e p i n gs .

1 0 . 4 . 2 . 3 . 1    Al l  c o m b u s ti b l e  m e ta l  c h i p s ,  l a th e  tu r n i n g s ,  an d
s war f s h al l  b e  c o l l e c te d  i n  c l o s e d -to p  m e tal  c o n tai n e r s  an d
re m o ve d  d a i l y,  a s  a  m i n i m u m ,  to  a s afe  s to r ag e  o r  d i s p o s al  ar e a.

1 0 . 4 . 2 . 3 . 2    O p e n  s to r a ge  o f s p o n g e ,  c h i p s ,  fnes,  a n d  d u s t th at
ar e  r e ad i l y i g n i ti b l e  s h a l l  b e  i s o l ate d  an d  s e g r e g ate d  fr o m  o th e r
c o m b u s ti b l e  m ate r i a l s  an d  m e tal  s c r a p  to  p r e ve n t p r o p a ga ti o n
o f a fre.

1 0 . 4 . 3 *  M o l te n  M e tal .

1 0 . 4 . 3 . 1    Al l  c o n tai n e r s  u s e d  to  r e c e i ve  m o l te n  m e tal ,  m o l te n
ti ta n i u m ,  m o l te n  ti tan i u m  c h l o r i d e ,  o r  l i q u i d  al ka l i  m e ta l s  s h a l l
b e  c l e a n e d  an d  d r i e d  th o r o u g h l y b e fo r e  u s e .

1 0 . 4 . 3 . 2    Al l  p i e c e s  o f m e tal  s h a l l  b e  c l e a n  a n d  d r y wh e n
c h a r ge d  to  r e ac to r s .

1 0 . 5  Fi re  P ro te c ti o n .

1 0 . 5 . 1  Au to m ati c  S p ri n k l e r P ro te c ti o n  fo r C o m b u s ti b l e  M e tal s
O th e r T h an  Al kal i  M e tal s .

1 0 . 5 . 1 . 1 *    Au to m ati c  s p r i n kl e r  p r o te c ti o n  s h al l  n o t b e  p e r m i t‐
te d  i n  a r e as  wh e r e  c o m b u s ti b l e  m e ta l s  ar e  p r o d u c e d  o r
h an d l e d  u n l e s s  a l l o we d  b y 1 0 . 5 . 1 . 2 ,  1 0 . 5 . 1 . 3 ,  an d  1 0 . 5 . 1 . 4 .

1 0 . 5 . 1 . 2 *    S p r i n kl e r  s ys te m s  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  s h al l  b e  p e r m i tte d  i n  a r e as  wh e r e  c o m b u s ti b l e s  o th e r
th an  c o m b u s ti b l e  m e ta l s  i n  m o l te n  fo r m  o r  i n  a s ta te  th at c o u l d
c a u s e  an  i m m e d i a te  e x p l o s i ve  r e ac ti o n  wi th  wa te r  c r e ate  a
m o r e  s e ve r e  h az ar d ,  a s  d e te r m i n e d  b y a h az ar d s  a n al ys i s ,  th a n
th e  m e ta l s  an d  wh e r e  ac c e p tab l e  to  a n  au th o r i ty h a vi n g j u r i s ‐
d i c ti o n  kn o wl e d g e ab l e  o f th e  h az ar d s  a s s o c i a te d  wi th  c o m b u s ti ‐
b l e  m e tal s .

1 0 . 5 . 1 . 3    T h e  h az ar d s  a n al ys i s  s h al l  c o n s i d e r  th e  p o s s i b i l i ty o f
fres  a n d  e x p l o s i o n s  i n vo l vi n g b o th  c o m b u s ti b l e  m e tal s  a n d  th e
o th e r  c o m b u s ti b l e s .

1 0 . 5 . 1 . 4    T h e  s p e c i al  h az ar d s  as s o c i ate d  wi th  m e tal s  i n  a
c o m b u s ti b l e  fo r m  an d  i n  c o n ta c t wi th  wate r  s h al l  b e  c o n s i d e r e d
i n  th e  s e l e c ti o n ,  d e s i g n ,  an d  i n s tal l ati o n  o f a u to m a ti c  s p r i n kl e r
s ys te m s .

1 0 . 5 . 1 . 5    E m p l o ye e  tr ai n i n g  a n d  o r ga n i z ati o n al  p l a n n i n g  s h a l l
b e  p r o vi d e d  to  e n s u r e  s a fe  e vac u ati o n  o f th e  ar e a s  th a t c o n tai n
c o m b u s ti b l e  m e tal  h a z a r d s  i n  c a s e  o f fre  i n  a c c o r d an c e  wi th
1 0 . 5 . 4 .

1 0 . 5 . 1 . 6 *    L i g h t c as ti n g  s to r ag e  ar e a s  s h al l  b e  p r o te c te d  b y
au to m ati c  s p r i n kl e r s  i n  an y o f th e  fo l l o wi n g  s i tu ati o n s :

( 1 ) Wh e r e  s to r ag e  i n  q u an ti ti e s  gr e a te r  th an  2 8  m 3  ( 9 8 9  ft3 )  i s
c o n tai n e d  i n  a b u i l d i n g  o f c o m b u s ti b l e  c o n s tr u c ti o n

( 2 ) Wh e r e  m ag n e s i u m  p r o d u c ts  ar e  p ac ke d  i n  c o m b u s ti b l e
c r a te s  o r  c a r to n s

( 3 ) Wh e r e  o th e r  c o m b u s ti b l e  s to r ag e  i s  wi th i n  9  m  ( 3 0  ft)  o f
th e  m ag n e s i u m

1 0 . 5 . 2  S p ri n k l e r P ro te c ti o n  fo r Al k al i  M e tal s .

1 0 . 5 . 2 . 1 *    B u i l d i n gs  o r  p o r ti o n s  o f b u i l d i n g s  i n  wh i c h  th e  o n l y
c o m b u s ti b l e  h az ar d  p r e s e n t i s  al kal i  m e tal s  s h al l  n o t b e  p e r m i t‐

te d  to  b e  e q u i p p e d  wi th  s p r i n kl e r  p r o te c ti o n .

1 0 . 5 . 2 . 2    B u i l d i n gs  o r  p o r ti o n s  o f b u i l d i n g s  th a t h ave  c o m b u s ti ‐
b l e  h a z a r d s  i n  ad d i ti o n  to  al kal i  m e tal s  s h al l  b e  e va l u a te d  fo r

fre  p r o te c ti o n  r e q u i r e m e n ts  wi th  a h az ar d s  an a l ys i s  th at i s
a c c e p ta b l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

1 0 . 5 . 2 . 3    S p r i n kl e r  s ys te m s  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 3  s h al l  b e  p e r m i tte d  i n  a r e as  wh e r e  c o m b u s ti b l e s  o th e r

th a n  al ka l i  m e tal s  c r e a te  a m o r e  s e ve r e  fre  h a z a r d  th a n  th e
al kal i  m e ta l s  an d  wh e r e  ac c e p tab l e  to  an  au th o r i ty h a vi n g j u r i s ‐

d i c ti o n  kn o wl e d ge a b l e  o f th e  h a z a r d s  a s s o c i a te d  wi th  al ka l i
m e tal s .

1 0 . 5 . 2 . 4    As  an  al te r n a ti ve ,  a  s p e c i al l y e n g i n e e r e d  fre  p r o te c ‐
ti o n  s ys te m  specifcally d e s i gn e d  to  b e  c o m p ati b l e  wi th  th e
h az ar d s  p r e s e n t i n  th e  a l kal i  m e tal s  o p e r ati o n  a r e a s h a l l  b e

p e r m i tte d  to  b e  i n s tal l e d  i n  a r e as  wh e r e  c o m b u s ti b l e  l o a d i n g i s
e s s e n ti a l  to  th e  p r o c e s s  o p e r ati o n .

1 0 . 5 . 2 . 5    F i r e -e x ti n g u i s h i n g a ge n ts  c o m p a ti b l e  fo r  th e  h az ar d s
p r e s e n t s h al l  b e  r e a d i l y avai l a b l e  i n  c o m b u s ti b l e  m e ta l s -s c r ap
s to r ag e  ar e as .

1 0 . 5 . 2 . 6 *    F i r e -e x ti n gu i s h i n g  a ge n ts  c o m p ati b l e  fo r  th e  h az ar d s
p r e s e n t s h a l l  b e  r e ad i l y a va i l a b l e  i n  c o m b u s ti b l e - m e tal s -p o wd e r

s to r ag e  a r e as .

1 0 . 5 . 3 *  E x ti n gu i s h i n g Age n ts  an d  Ap p l i c ati o n  Te c h n i q u e s .

1 0 . 5 . 3 . 1 *    C l a s s  D  e x ti n g u i s h i n g  ag e n ts  o r  th o s e  ag e n ts  s h o wn
to  b e  e ffe c ti ve  fo r  c o n tr o l l i n g  c o m b u s ti b l e -m e ta l  fres  s h al l  b e

p r o vi d e d  i n  ar e a s  wh e r e  m e ta l s  i n  a  c o m b u s ti b l e  fo r m  a r e
p r e s e n t.

1 0 . 5 . 3 . 1 . 1    T h e  e ffe c ti ve n e s s  o f th e  fre  s u p p r e s s i n g  ag e n t fo r
c o n tr o l l i n g,  s u p p r e s s i n g,  o r  e x ti n g u i s h i n g a fre  i n vo l vi n g  a
specifc  c o m b u s ti b l e  m e ta l  s h a l l  b e  d e m o n s tr a te d  to  th e  AH J  o r

s u p p o r te d  b y th i r d -p a r ty te s ti n g .

1 0 . 5 . 3 . 1 . 2    An y ag e n t th at wh e n  ap p l i e d  a t th e  r e c o m m e n d e d
r a te  r e s u l ts  i n  a n  i n c r e as e  i n  fre  i n te n s i ty s h al l  b e  p r o h i b i te d .

1 0 . 5 . 3 . 2    A s u p p l y o f e x ti n g u i s h i n g  ag e n t fo r  m a n u a l  ap p l i c a‐
ti o n  s h al l  b e  ke p t wi th i n  e as y r e ac h  o f p e r s o n n e l  wo r ki n g wi th

c o m b u s ti b l e  m e ta l  p o wd e r.

1 0 . 5 . 3 . 3    C o n ta i n e r  l i d s  s h a l l  b e  ke p t i n  p l ac e  to  p r e ve n t ag e n t
c o n tam i n a ti o n  a n d  to  ke e p  ag e n ts  m o i s tu r e  fr e e .

1 0 . 5 . 3 . 4    P o r ta b l e  o r  wh e e l e d  e x ti n g u i s h e r s  l i s te d  fo r  u s e  o n
c o m b u s ti b l e -m e tal  fres  s h al l  b e  p r o vi d e d  an d  s h a l l  b e  d i s tr i b ‐

u te d  i n  ac c o r d an c e  wi th  N F PA 1 0 .

1 0 . 5 . 3 . 5    T h e  fo l l o wi n g  a ge n ts  s h al l  n o t b e  u s e d  as  e x ti n g u i s h ‐
i n g a ge n ts  o n  a c o m b u s ti b l e -m e ta l  fres  b e c au s e  o f ad ve r s e  r e ac ‐
ti o n s  o r  i n e ffe c ti ve n e s s  u n l e s s  th e y ar e  c o m p ati b l e  wi th  th e
m e tal  a n d  ar e  a n  e ffe c ti ve  e x ti n g u i s h i n g  a ge n t (see 1 0. 5. 3):

( 1 ) Wate r
( 2 ) F o a m s
( 3 ) H al o n
( 4 ) C ar b o n  d i o x i d e
( 5 ) * N i tr o g e n  ( I G -1 0 0 )
( 6 ) H al o c a r b o n  C l e an  Ag e n ts

1 0 . 5 . 3 . 6    A: B : C  d r y-c h e m i c al  an d  B : C  d r y- c h e m i c a l  e x ti n g u i s h ‐
e r s  s h a l l  n o t b e  u s e d  as  a n  e x ti n g u i s h i n g  ag e n t o n  a

c o m b u s ti b l e -m e tal  fre  b u t s h a l l  b e  p e r m i tte d  to  b e  u s e d  o n
o th e r  c l a s s e s  o f fres  i n  th e  a r e a wh e r e  c o m b u s ti b l e  m e ta l s  ar e
p r e s e n t.

1 0 . 5 . 3 . 7    F i r e -e x ti n g u i s h i n g a ge n t e x p e l l an t g as e s  s h a l l  b e
c o m p a ti b l e  wi th  th e  c o m b u s ti b l e  m e tal .
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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 2  E d i t i o n

1 0 . 5 . 3 . 8    Wh e r e  C l a s s  A,  C l as s  B ,  o r  C l as s  C  fre  h a z a r d s  ar e  i n
th e  c o m b u s ti b l e -m e ta l  ar e a ,  e x ti n g u i s h e r s  s u i tab l e  fo r  u s e  o n
s u c h  fres  s h al l  b e  p e r m i tte d ,  p r o vi d e d  th e y ar e  m ar ke d  “ N o t
fo r  U s e  o n  C o m b u s ti b l e - M e tal  F i r e s . ”

1 0 . 5 . 3 . 9 *  S o l ve n t- We tte d  P o wd e rs .    I n c i p i e n t fres  i n  s o l ve n t-
we tte d  p o wd e r s  s h a l l  b e  h an d l e d  ac c o r d i n g to  1 0 . 5 . 3 . 9 . 1  o r
1 0 . 5 . 3 . 9 . 2 .

1 0 . 5 . 3 . 9 . 1    An  i n c i p i e n t fre  o c c u r r i n g wh i l e  th e  m e ta l  p o wd e r
i s  i n  s l u r r y fo r m  s h a l l  b e  p e r m i tte d  to  b e  fo u gh t u s i n g  l i s te d
C l a s s  B  e x ti n g u i s h i n g ag e n ts ,  e x c e p t th at h al o ge n a te d  e x ti n ‐
gu i s h i n g  a ge n ts  s h a l l  n o t b e  u s e d .

1 0 . 5 . 3 . 9 . 2    An  i n c i p i e n t fre  o c c u r r i n g  i n  s e m i -we t m ate r i al  o r
flter  c ake  s h al l  b e  fo u gh t u s i n g a l i s te d  C l as s  B  e x ti n g u i s h i n g
ag e n t.

1 0 . 5 . 3 . 9 . 2 . 1 *    Wh e r e  C l a s s  B  e x ti n g u i s h i n g ag e n ts  a r e  u s e d  to
e x ti n g u i s h  fres  i n vo l vi n g s o l ve n t-we tte d  al u m i n u m ,  th e  r e s i d ‐
u al  m ate r i al  s h al l  b e  i m m e d i ate l y c o ve r e d  wi th  d r y s an d ,  wi th
d r y i n e r t gr a n u l a r  m a te r i al ,  o r  wi th  an o th e r  l i s te d  C l as s  D  e x ti n ‐
gu i s h i n g  ag e n t,  an d  th e  e n ti r e  m as s  s h al l  b e  al l o we d  to  c o o l
u n ti l  i t r e ac h e s  am b i e n t te m p e r a tu r e .

1 0 . 5 . 3 . 9 . 2 . 2 *    Wh e n  th e  m a te r i al  h as  c o o l e d  an d  i t h a s  b e e n
d e te r m i n e d  th at th e r e  ar e  n o  h o t s p o ts ,  th e  c o ve r e d  m a te r i al
s h a l l  b e  c ar e fu l l y r e m o ve d  fo r  d i s p o s al .

1 0 . 5 . 3 . 9 . 2 . 3    T h e  m a te r i al  s h a l l  b e  h an d l e d  i n  c o ve r e d  c o n tai n ‐
e r s .

1 0 . 5 . 3 . 1 0  Ap p l i c ati o n s  o f E x ti n gui s h i n g Age n ts .    Ap p l i c ati o n s
o f e x ti n gu i s h i n g  ag e n ts  s h al l  b e  h a n d l e d  ac c o r d i n g  to
1 0 . 5 . 3 . 1 0 . 1  th r o u g h  1 0 . 5 . 3 . 1 0 . 4 .

1 0 . 5 . 3 . 1 0 . 1 *    An  i n c i p i e n t fre  s h al l  b e  r i n g e d  wi th  a  d am  o f
d r y s an d ,  wi th  d r y m ate r i a l  th at wi l l  n o t r e a c t wi th  th e  m e tal
b e i n g e x ti n g u i s h e d ,  o r  wi th  a l i s te d  o r  a p p r o ve d  C l a s s  D  e x ti n ‐
gu i s h i n g  p o wd e r  i n  a c c o r d a n c e  wi th  th e  m a n u fac tu r e r ’ s
i n s tr u c ti o n s .

1 0 . 5 . 3 . 1 0 . 2    Ap p l i c ati o n  o f d r y e x ti n g u i s h i n g ag e n t s h al l  b e
c o n d u c te d  i n  s u c h  a  m an n e r  as  to  a vo i d  a n y d i s tu r b a n c e  o f th e
c o m b u s ti b l e -m e tal  d u s t,  wh i c h  c o u l d  c au s e  a  d u s t c l o u d .

1 0 . 5 . 3 . 1 0 . 3 *    T h e  u s e  o f p r e s s u r i z e d  e x ti n g u i s h i n g  ag e n ts  s h a l l
n o t b e  p e r m i tte d  o n  a  c o m b u s ti b l e - m e tal  p o wd e r  fre  o r  c h i p
fre,  u n l e s s  a p p l i e d  c ar e fu l l y s o  as  n o t to  d i s tu r b  o r  s p r e ad  th e
c o m b u s ti b l e -m e tal  p o wd e r  o r  c h i p  fre.

1 0 . 5 . 3 . 1 0 . 4    O n l y l i s te d  o r  ap p r o ve d  C l as s  D  e x ti n g u i s h i n g
age n ts  o r  th o s e  te s te d  a n d  s h o wn  to  b e  e ffe c ti ve  fo r  e x ti n g u i s h ‐
i n g  c o m b u s ti b l e - m e tal  fres  s h al l  b e  p e r m i tte d  i n  c o m b u s ti b l e
m e tal  p r o c e s s i n g l o c ati o n s  at r i s k fo r  c o m b u s ti b l e  m e ta l  fres.

1 0 . 5 . 3 . 1 1    F i r e -e x ti n gu i s h i n g  a ge n ts  c o m p ati b l e  fo r  th e  h az ar d s
p r e s e n t s h al l  b e  avai l ab l e  i n  m e tal -s c r a p  s to r a ge  ar e a s .

1 0 . 5 . 3 . 1 2    F i r e -e x ti n gu i s h i n g  a ge n ts  c o m p ati b l e  fo r  th e  h az ar d s
p r e s e n t s h al l  b e  avai l ab l e  i n  m e tal -p o wd e r  s to r ag e  a r e as .

1 0 . 5 . 4  Fi re - Fi gh ti n g Ac ti vi ti e s .

1 0 . 5 . 4 . 1 *    Tr ai n e d  e m p l o ye e s  s h al l  b e  p e r m i tte d  to  fght
i n c i p i e n t-s ta ge  fres,  p r o vi d e d  th e  fre  c an  b e  c o n tr o l l e d  wi th
p o r ta b l e  e x ti n g u i s h e r s  o r  o th e r  d r y e x ti n gu i s h i n g  ag e n t.

1 0 . 5 . 4 . 2    I n  c a s e  o f fre  i n  th e  c h i p s ,  tu r n i n g s ,  o r  p o wd e r
c o m p a c t,  th e  p an  o r  tr a y s h a l l  n o t b e  d i s tu r b e d  o r  m o ve d ,
e x c e p t b y an  i n d i vi d u a l  kn o wl e d ge a b l e  i n  th e  fre  a s p e c ts  o f

c o m b u s ti b l e  m e ta l s ,  u n ti l  th e  fre  h as  b e e n  e x ti n g u i s h e d  an d
th e  m ate r i al  h as  c o o l e d  to  am b i e n t te m p e r a tu r e .

1 0 . 5 . 4 . 3    C o m b u s ti b l e -m e tal  fres  b e yo n d  th e  i n c i p i e n t s tag e
s h a l l  b e  fo u g h t b y p r o fe s s i o n al  fre  fghters,  s p e c i a l l y tr a i n e d
fre  b r i ga d e  p e r s o n n e l ,  o r  b o th .

1 0 . 5 . 4 . 4    O n c e  th e  fre  i s  e x ti n g u i s h e d  an d  a c r u s t i s  fo r m e d ,
th e  c r u s t s h al l  n o t b e  d i s tu r b e d  u n ti l  th e  r e s i d u e  h as  c o o l e d  to
r o o m  te m p e r atu r e .

1 0 . 5 . 4 . 5    F i r e  r e s i d u e s  s h al l  b e  p r o te c te d  to  p r e ve n t a d ve r s e
r e ac ti o n s  an d  to  p r e ve n t th e  fo r m ati o n  o f r e ac ti ve  o r  u n s tab l e

c o m p o u n d s .

1 0 . 5 . 4 . 6    F i r e  r e s i d u e s  s h a l l  b e  d i s p o s e d  o f i n  a c c o r d a n c e  wi th
fe d e r a l ,  s ta te ,  an d  l o c a l  r e g u l a ti o n s .

1 0 . 5 . 4 . 7    Wh e n  d r u m s  o r  to te  b i n s  o f b u r n i n g m ate r i a l s  c an  b e
m o ve d  s afe l y,  th e y s h al l  b e  m o ve d  a way fr o m  p r o c e s s i n g  e q u i p ‐

m e n t an d  o u t o f b u i l d i n g s  a s  r a p i d l y as  p o s s i b l e .

1 0 . 5 . 4 . 8  P ro c e s s i n g E q ui p m e n t.

1 0 . 5 . 4 . 8 . 1 *    Wh e n  a  fre  o c c u r s  i n  p r o c e s s i n g e q u i p m e n t,
m a te r i al  fe e d  to  th e  e q u i p m e n t s h al l  b e  s to p p e d .

1 0 . 5 . 4 . 8 . 2    T h e  e q u i p m e n t s h al l  b e  ke p t i n  o p e r ati o n ,  u n l e s s
c o n ti n u e d  o p e r ati o n  wi l l  s p r e a d  th e  fre.

1 0 . 5 . 4 . 9  Al k al i  M e tal s  Fi re - Fi gh ti n g P ro c e d u re s .

1 0 . 5 . 4 . 9 . 1 *    Wh i l e  an  a l kal i -m e tal  fre  i s  b e i n g  fo u g h t,  e ve r y
e ffo r t s h al l  b e  m ad e  to  avo i d  s p l atte r i n g th e  b u r n i n g  al ka l i
m e tal s .

1 0 . 5 . 4 . 9 . 2 *    O n c e  th e  fre  i s  e x ti n gu i s h e d  an d  a c r u s t i s
fo r m e d ,  th e  c r u s t s h al l  n o t b e  d i s tu r b e d  u n ti l  th e  r e s i d u e s  h ave

c o o l e d  to  r o o m  te m p e r atu r e .

1 0 . 5 . 5  Fi re - Fi gh ti n g O rgan i z ati o n .

1 0 . 5 . 5 . 1    O n l y tr ai n e d  p e r s o n n e l  s h a l l  b e  p e r m i tte d  to  e n g ag e
i n  fre  c o n tr o l  ac ti vi ty.

1 0 . 5 . 5 . 1 . 1    P e r s o n n e l  o th e r  th a n  tr a i n e d  p e r s o n n e l  s h al l  b e
e vac u ate d  fr o m  th e  a r e a.

1 0 . 5 . 5 . 1 . 2    Tr a i n i n g s h a l l  e m p h as i z e  th e  d i ffe r e n t typ e s  o f fres
a n ti c i p a te d  an d  th e  a p p r o p r i ate  ag e n ts  an d  te c h n i q u e s  to  b e

u s e d .

1 0 . 5 . 5 . 2    Fire-fghting  p e r s o n n e l  s h a l l  b e  g i ve n  tr ai n i n g  i n  th e
e x ti n g u i s h m e n t o f te s t fres  s e t i n  a s afe  l o c ati o n  a way fr o m
m a n u fac tu r i n g  b u i l d i n gs .

1 0 . 5 . 5 . 2 . 1    Tr a i n i n g s h al l  i n c l u d e  al l  p o s s i b l e  c o n ti n ge n c i e s .

1 0 . 5 . 5 . 2 . 2 *    I f p r o fe s s i o n al  o r  vo l u n te e r  fre  fghters  ar e  ad m i t‐
te d  o n to  th e  p r o p e r ty i n  th e  e ve n t o f a fre  e m e r g e n c y,  th e i r

a c ti vi ty s h al l  b e  d i r e c te d  b y a  unifed  i n c i d e n t c o m m an d  th a t
i n c l u d e s  kn o wl e d g e ab l e  p l an t p e r s o n n e l .

N 1 0 . 6  Trai n i n g an d  H az ard  Aware n e s s .

N 1 0 . 6 . 1 *    E m p l o ye e s ,  c o n tr ac to r s ,  te m p o r ar y wo r ke r s ,  an d  vi s i ‐
to r s  s h a l l  b e  i n c l u d e d  i n  a  tr ai n i n g  p r o g r am  ac c o r d i n g  to  th e
p o te n ti a l  e x p o s u r e  to  c o m b u s ti b l e  d u s t h a z a r d s  a n d  th e  p o te n ‐

ti a l  r i s ks  to  wh i c h  th e y m i gh t b e  e x p o s e d  o r  c o u l d  c au s e .
[ 6 5 2 : 8 . 8 . 1 ]

N 1 0 . 6 . 1 . 1    C o n tr a c to r s  s h al l  al s o  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  8 . 9 .
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2 0 2 2  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 1 0 . 6 . 2 *    G e n e r al  s a fe ty tr a i n i n g a n d  h a z a r d  a war e n e s s  tr ai n i n g
fo r  c o m b u s ti b l e  m e ta l  fre  h a z a r d s  s h a l l  b e  p r o vi d e d  to  al l  affe c ‐
te d  e m p l o ye e s .

N 1 0 . 6 . 2 . 1 *    Job-specifc  tr ai n i n g  s h al l  e n s u r e  th a t e m p l o ye e s  a r e
kn o wl e d g e ab l e  ab o u t fre  a n d  e x p l o s i o n  h az ar d s  o f c o m b u s ti ‐

b l e  m e tal s ,  d u s ts ,  an d  p a r ti c u l a te  s o l i d s  i n  th e i r  wo r k e n vi r o n ‐
m e n t.

N 1 0 . 6 . 2 . 2    E m p l o ye e s  s h al l  b e  tr a i n e d  b e fo r e  ta ki n g r e s p o n s i b i l ‐
i ty fo r  a  tas k.  [ 6 5 2 : 8 . 8 . 2 . 2 ]

N 1 0 . 6 . 2 . 3 *    Wh e r e  e x p l o s i o n  p r o te c ti o n  s ys te m s  o r  e m e r g e n c y
s h u td o wn  s ys te m s  a r e  i n s ta l l e d ,  tr ai n i n g  o f a ffe c te d  p e r s o n n e l
s h a l l  i n c l u d e  th e  o p e r ati o n s  an d  p o te n ti a l  h az ar d s  p r e s e n te d  b y
s u c h  s ys te m s .

1 0 . 6 . 3 *    Al l  e m p l o ye e s  i n  ar e as  h a n d l i n g  m e ta l s  i n  a  c o m b u s ti ‐
b l e  fo r m  s h al l  b e  tr a i n e d  i n i ti al l y an d  a n n u al l y i n  th e  fo l l o wi n g

p r o c e d u r e s :

( 1 ) Al l  e m p l o ye e s  s h al l  b e  c a r e fu l l y an d  th o r o u g h l y i n s tr u c ‐
te d  b y th e i r  s u p e r vi s o r s  r e g ar d i n g th e  h a z a r d s  o f th e i r
wo r ki n g e n vi r o n m e n t an d  th e i r  b e h avi o r  an d  p r o c e ‐
d u r e s  i n  c as e  o f fre  o r  e x p l o s i o n .

( 2 ) Al l  e m p l o ye e s  s h al l  b e  tr ai n e d  i n  th e  m e an s  o f s a fe  an d
p r o p e r  e va c u ati o n  o f wo r k ar e as .

( 3 ) Al l  e m p l o ye e s  s h al l  b e  s h o wn  th e  l o c ati o n  o f e l e c tr i c al
s wi tc h e s  a n d  al ar m s ,  frst-aid  e q u i p m e n t,  s afe ty e q u i p ‐

m e n t,  an d  fre-extinguishing  e q u i p m e n t.
( 4 ) E m p l o ye e s  e x p e c te d  to  u ti l i z e  fre-extinguishing  e q u i p ‐

m e n t o n  i n c i p i e n t fres  s h al l  r e c e i ve  tr ai n i n g  o n  p r o p e r
u ti l i z a ti o n  o f e q u i p m e n t.

( 5 ) Al l  e m p l o ye e s  s h al l  b e  tau g h t th e  p e r m i s s i b l e  m e th o d s
fo r  fghting  i n c i p i e n t fres  an d  fo r  i s o l ati n g  fres  an d

i n i ti a ti n g a n  e m e r g e n c y notifcation.
( 6 ) T h e  h az ar d s  i n vo l ve d  i n  c au s i n g d u s t c l o u d s  an d  th e

d an g e r  o f a p p l yi n g  l i q u i d s  o n to  a n  i n c i p i e n t fre  s h al l  b e
r e vi e we d  an d  e x p l ai n e d .

( 7 ) E q u i p m e n t o p e r a ti o n ,  s ta r t-u p  an d  s h u td o wn ,  an d
r e s p o n s e  to  u p s e t c o n d i ti o n s  s h a l l  b e  r e vi e we d  an d
e x p l ai n e d .

( 8 ) T h e  n e c e s s i ty an d  fu n c ti o n i n g o f fre  an d  e x p l o s i o n
p r o te c ti o n  s ys te m s  s h al l  b e  r e vi e we d  an d  e x p l ai n e d .

( 9 ) E m e r g e n c y r e s p o n s e  p l a n s  s h a l l  b e  r e vi e we d  an d
e x p l ai n e d .

( 1 0 ) T h e  i m p o r ta n c e  o f h o u s e ke e p i n g i n  m i n i m i z i n g  fre  an d
e x p l o s i o n  h az ar d s  s h al l  b e  r e vi e we d  wi th  a n d  e x p l a i n e d
to  e m p l o ye e s .

( 1 1 ) T h e  ap p r o p r i ate  c l e a n i n g  an d  d u s t r e m o val  m e th o d s  fo r
th e  m e tal ( s )  p r e s e n t s h al l  b e  r e vi e we d  wi th  an d
e x p l ai n e d  to  e m p l o ye e s .

N 1 0 . 6 . 4    P e r s o n n e l  as s i g n e d  to  fre  c o n tr o l  a c ti vi ti e s  s h al l  b e
tr ai n e d  i n  a c c o r d a n c e  wi th  1 0 . 5 . 5 .

N 1 0 . 6 . 5    Re fr e s h e r  tr ai n i n g  s h a l l  b e  p r o vi d e d  as  r e q u i r e d  b y th e
AH J  an d  a s  r e q u i r e d  b y o th e r  r e l e va n t i n d u s tr y- o r  commodity-
specifc  N F PA s ta n d a r d s .  [ 6 5 2 : 8 . 8 . 3 ]

N 1 0 . 6 . 6    T h e  tr ai n i n g  s h a l l  b e  d o c u m e n te d .  [ 6 5 2 : 8 . 8 . 4 ]

1 0 . 7  E m e rge n c y P l an n i n g/ P re p are d n e s s  an d  Re s p o n s e .

1 0 . 7 . 1    L o c al  e m e r ge n c y r e s p o n s e  ag e n c y notifcation  s h a l l  b e
r e q u i r e d  fo r  an y o p e r ati o n  s to r i n g  o r  p r o c e s s i n g 2 . 2 7  kg ( 5  l b )

o r  m o r e  o f p o wd e r,  d u s ts ,  fnes,  o r  al kal i  m e tal  i n  an y fo r m  o r
2 2 7  kg ( 5 0 0  l b )  o r  m o r e  o f c h i p s  o r  tu r n i n g s .

1 0 . 7 . 2 *    B e c a u s e  o f th e  u n i q u e  n a tu r e  o f c o m b u s ti b l e -m e tal
fres,  a wr i tte n  e m e r ge n c y p r e p a r e d n e s s / r e s p o n s e  p l a n  s h al l  b e

p r e p a r e d  an d  m a i n tai n e d  b y th e  fa c i l i ty o wn e r  o r  o p e r ato r
wh e r e  c o m b u s ti b l e  m e tal s  a r e  p r o c e s s e d ,  h a n d l e d ,  u s e d ,  o r
s to r e d .

N 1 0 . 7 . 2 . 1 *    T h e  p l a n  s h al l  b e  d e ve l o p e d  to  p r e p ar e  fo r  an d
r e s p o n d  to  wo r k-r e l a te d  e m e r g e n c i e s  i n c l u d i n g ,  b u t n o t l i m i te d
to ,  fre  a n d  e x p l o s i o n .

1 0 . 7 . 2 . 2    T h i s  p l an  s h al l  b e  a va i l ab l e  o n  s i te  to  e m e r ge n c y
r e s p o n d e r s .

N 1 0 . 7 . 2 . 3    T h e  e m e r g e n c y r e s p o n s e  p l an  s h al l  b e  r e vi e we d  an d
va l i d ate d  at l e as t an n u a l l y,  h i gh l i g h ti n g specifc  a c ti o n s  i n  th e

e ve n t o f a c o m b u s ti b l e  m e tal  fre.

Δ 1 0 . 7 . 2 . 4    T h e  p l an  s h al l  b e  c o o r d i n ate d  wi th  th e  fac i l i ty
m a n ag e m e n t an d  e m e r g e n c y r e s p o n d e r s .

1 0 . 7 . 2 . 5 *  C l o th i n g Fi re s .

1 0 . 7 . 2 . 5 . 1    E m e r g e n c y p r o c e d u r e s  fo r  h a n d l i n g  c l o th i n g  fres
s h a l l  b e  e s ta b l i s h e d  a s  p ar t o f th e  p l an .

1 0 . 7 . 2 . 5 . 2    I f d e l u ge  s h o we r s  ar e  i n s tal l e d ,  th e y s h a l l  b e  l o c a te d
a way fr o m  d r y m e tal  p o wd e r –p r o c e s s i n g  a n d  m e ta l  p o wd e r –

h an d l i n g  ar e as .

1 0 . 7 . 2 . 6    T h e  p l an  s h a l l  ad d r e s s  l o c ati o n s  fo r  r e m o te  s h u to ff o f
s u p p l y s ys te m s  wh e n  an y o f th e  fo l l o wi n g ar e  p r e s e n t:

( 1 ) Wate r  ( wate r  fr o m  al l  typ e s  o f s o u r c e s )
( 2 ) E l e c tr i c a l  m ate r i al s
( 3 ) F l a m m a b l e  ga s e s
( 4 ) F l a m m a b l e  l i q u i d s
( 5 ) To x i c  m a te r i al s
( 6 ) O th e r  h az ar d o u s  m ate r i a l s

1 0 . 7 . 2 . 7    T h e  fo l l o wi n g  i n fo r m ati o n  o n  th e  s afe  h an d l i n g o f
c o m b u s ti b l e  m e ta l  fres  s h a l l  b e  p r o vi d e d  fo r  e m e r ge n c y
p r e p a r e d n e s s  p l a n n i n g :

( 1 ) Wate r,  wh e n  a p p l i e d  to  m o s t b u r n i n g  c o m b u s ti b l e
m e tal s ,  r e s u l ts  i n  an  i n c r e as e  i n  b u r n i n g i n te n s i ty an d
p o s s i b l e  e x p l o s i o n .

( 2 ) Wate r  ap p l i e d  to  a l kal i  m e tal s  n o t i n vo l ve d  i n  th e  fre
wi l l  r e s u l t i n  h a z a r d o u s  d e c o m p o s i ti o n ,  i g n i ti o n ,  o r
e x p l o s i o n .

( 3 ) Ap p l i c ati o n  o f c ar b o n  d i o x i d e  o n  c o m b u s ti b l e -m e tal  fre
ad d s  to  th e  i n te n s i ty o f th e  b u r n i n g .  M o s t c o m b u s ti b l e

m e tal s  i g n i te  an d  b u r n  i n  1 0 0  p e r c e n t c a r b o n  d i o x i d e
a tm o s p h e r e s .  (See 1 0. 5. 3. )

( 4 ) D r y c h e m i c a l  e x ti n gu i s h e r s  r e ac t wi th  a l kal i  m e ta l s  an d
i n te n s i fy th e  fre.

( 5 ) D r y c h e m i c al  e x ti n g u i s h e r s  u ti l i z e d  o n  n o n -al ka l i  m e tal
fres  ar e  i n e ffe c ti ve  i n  c o n tr o l l i n g  th e  m e ta l  fre  b u t

m i gh t b e  e ffe c ti ve  wh e r e  fammable  o r  c o m b u s ti b l e
l i q u i d s  ar e  u s e d  an d  th e  m e ta l  i s  n o t ye t i n vo l ve d  i n  th e
fre.  (See 1 0. 5. 3. )

( 6 ) H a l o ge n a te d  e x ti n g u i s h i n g  a ge n ts  u s e d  o n  al ka l i  m e tal s
c a n  r e s u l t i n  an  e x p l o s i o n .

( 7 ) H a l o ge n a te d  e x ti n g u i s h i n g ag e n ts  wi l l  h a ve  a d e tr i m e n ‐
ta l  e ffe c t o n  o th e r  c o m b u s ti b l e  m e tal  fres,  wi th  th e

d e c o m p o s i ti o n  p r o d u c i n g  h az ar d o u s  b y-p r o d u c ts .
( 8 ) A p r i m a r y m e tal  fre  d i s p l a ys  i n te n s e  o r a n ge - to -wh i te

fame  a n d  c an  b e  as s o c i ate d  wi th  a  h e avy o r  l a r ge
p r o d u c ti o n  o f wh i te  o r  gr a y s m o ke .
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F I RE  P RE VE N T I O N ,  F I RE  P RO T E C T I O N ,  AN D  E M E RGE N C Y RE S P O N S E 4 8 4 - 3 7

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 2  E d i t i o n

( 9 ) Wh e n  wate r  i s  a p p l i e d  to  n o n -al ka l i  c o m b u s ti b l e  m e tal ,  i t
c a n  d i s as s o c i ate  to  th e  b a s i c  c o m p o u n d s ,  o x yge n  an d
h yd r o g e n .  S i m i l a r  r e s u l ts  o c c u r  wi th  c ar b o n  d i o x i d e .

( 1 0 ) Wh e n  wate r  i s  ap p l i e d  to  a l kal i  m e ta l s ,  h yd r o x i d e s  an d
h yd r o g e n  ar e  ge n e r a te d  i m m e d i ate l y.

( 1 1 ) F i r e s  i n vo l vi n g  c o m b u s ti b l e  m e ta l s  th a t c o n tai n  m o i s tu r e
e x h i b i t m o r e  i n te n s e  b u r n i n g c h ar a c te r i s ti c s  th an  d r y
p r o d u c t.

( 1 2 ) E x tr e m e  h e a t c an  b e  p r o d u c e d .  F o r  e x a m p l e ,  b u r n i n g
ti ta n i u m  a n d  z i r c o n i u m  h ave  th e  p o te n ti a l  to  p r o d u c e
te m p e r a tu r e s  i n  e x c e s s  o f 3 8 5 7 ° C  ( 7 0 0 0 ° F )  an d  4 6 9 0 ° C

( 8 5 0 0 ° F ) ,  r e s p e c ti ve l y.
( 1 3 ) D u s ts ,  fnes,  an d  p o wd e r s  o f c o m b u s ti b l e  m e tal s  p r e s e n t

a n  e x p l o s i o n  h az ar d ,  e s p e c i a l l y i n  confned  s p a c e s .
( 1 4 ) D u s ts ,  fnes,  an d  p o wd e r s  o f ti tan i u m  a n d  z i r c o n i u m

p r e s e n t e x tr e m e  h az ar d s ;  z i r c o n i u m  p o wd e r s  h a ve  i g n i ‐
ti o n  te m p e r atu r e s  as  l o w a s  2 0 ° C  ( 6 8 ° F ) .  S ta ti c  e l e c tr i c
c h a r ge s  c an  i g n i te  s o m e  d u s ts  an d  p o wd e r s  o f ti tan i u m

a n d  z i r c o n i u m .
( 1 5 ) Z i r c o n i u m  a n d  ti ta n i u m  p o wd e r  c a n  e x h i b i t p yr o p h o r i c

c h a r ac te r i s ti c s .
( 1 6 ) Tu r n i n gs  a n d  c h i p s  o f c o m b u s ti b l e  m e ta l s  c an  i gn i te  an d

b u r n  wi th  i n te n s i ty,  e s p e c i a l l y i f c o ate d  wi th  a  p e tr o l e u m -
b a s e d  o i l ,  wi th  s o m e  s p o n ta n e o u s  c o m b u s ti o n  h avi n g
b e e n  o b s e r ve d .

( 1 7 ) Wi th  th e  e x c e p ti o n  o f al ka l i  m e tal s ,  th e  l a r ge r  th e  p r o d ‐
u c t,  th e  s m al l e r  th e  l i ke l i h o o d  o f i g n i ti o n .  B ar s ,  i n go ts ,

h e avy c a s ti n gs ,  a n d  th i c k p l ate s  a n d  s h e e ts  ar e  vi r tu al l y
i m p o s s i b l e  to  i g n i te  a n d ,  i n  m o s t c as e s ,  s e l f-e x ti n g u i s h
wh e n  th e  h e at s o u r c e  i s  r e m o ve d .

( 1 8 ) T h e  s p o n ge  p r o d u c t o f m o s t c o m b u s ti b l e  m e ta l s  b u r n s
a t a  s l o we r  r a te  b u t s ti l l  p r o d u c e s  tr e m e n d o u s  h e a t.

( 1 9 ) B u r n i n g  c o m b u s ti b l e  m e tal s  c a n  e x tr ac t m o i s tu r e  fr o m
c o n c r e te  a n d  s i m i l ar  p r o d u c ts  th at c an  i n te n s i fy b u r n i n g

an d  c a u s e  s p al l i n g  an d  e x p l o s i o n  o f th e  p r o d u c ts  an d
s p e wi n g  o f c h u n ks  o f c o n c r e te .

( 2 0 ) B u r n i n g m e tal  d e s tr o ys  as p h a l t an d  e x tr ac ts  m o i s tu r e
fr o m  r o c k.

( 2 1 ) M o s t fres  i n vo l vi n g n o n - al kal i  c o m b u s ti b l e  m e tal s
u s u al l y c a n n o t b e  e x ti n g u i s h e d ,  a n d  u n l e s s  th e y ar e

p l a c e d  i n  an  i n e r t atm o s p h e r e  o f a r go n  o r  h e l i u m ,  th e y
c a n  o n l y b e  c o n tr o l l e d .

( 2 2 ) F i r e s  i n vo l vi n g l ar g e  q u an ti ti e s  o f m e tal s  s h o u l d  b e
al l o we d  to  c o o l  fo r  at l e as t 2 4  h o u r s  p r i o r  to  b e i n g

d i s tu r b e d  to  p r e ve n t r e -i g n i ti o n .
( 2 3 ) F i r e s  wi l l  o x i d i z e  m o s t m e tal s  a n d  p r o vi d e  a p r o te c ti ve

c o ve r i n g  l i m i ti n g  o p e n  b u r n i n g .
( 2 4 ) Al ka l i  m e tal  fres  c an  b e  e x ti n gu i s h e d  wi th  th e  s u i tab l e

e x ti n g u i s h i n g a ge n ts  c o r r e c tl y a p p l i e d .  (See 1 0. 5. 3. )
( 2 5 ) C o m b u s ti b l e  m e tal  fnes  a n d  p o wd e r s  th a t ar e  s to r e d

an d  c o n ta i n  m o i s tu r e  c a n  p r o d u c e  h yd r o g e n  g as .
( 2 6 ) C o m b u s ti b l e  m e tal  fnes  a n d  d u s ts  th a t ar e  r e d u c e d  ( n o t

o x i d i z e d )  a n d  th a t c o m e  i n to  c o n ta c t wi th  o th e r  m e tal
o x i d e s  c an  r e s u l t i n  th e r m i te  r e ac ti o n s .

•
1 0 . 7 . 3    P r i o r  to  th e  a r r i val  o f al ka l i  m e ta l s  o n  s i te ,  th e  l o c a l  fre
d e p a r tm e n t s h al l  b e  notifed  o f th e  p r e s e n c e  o f wate r- r e ac ti ve
m a te r i al s  o n  s i te  a n d  s h al l  b e  notifed  o f th e  h a z a r d s  o f u s i n g

wate r  o n  a l kal i -m e ta l  fres.

1 0 . 7 . 4    Wh e r e  c o m b u s ti b l e  m e tal  i s  c o l l e c te d  o r  s to r e d  i n
c o n tai n e r s ,  m ate r i al -h an d l i n g e q u i p m e n t wi th  suffcient c a p a‐

b i l i ty to  r e m o ve  an y c o n tai n e r  fr o m  th e  i m m e d i ate  ar e a  i n  th e
c a s e  o f a n  e m e r g e n c y s h al l  b e  r e ad i l y avai l ab l e .

1 0 . 8 *  E m e rge n c y Re s p o n s e .

1 0 . 8 . 1    T h e  fo l l o wi n g  l i s t o f ac ti o n s  to  b e  p e r fo r m e d  a s  we l l  a s
i n fo r m ati o n  r e ga r d i n g  th e  h a z a r d s  o f c o m b u s ti b l e  m e ta l s  s h a l l

b e  p r o vi d e d  to  e m e r g e n c y r e s p o n d e r s  fo r  th e  s afe  h an d l i n g o f
c o m b u s ti b l e  m e ta l  fres:

( 1 ) * P e r fo r m  a  s i z e -u p ,  e va l u a ti o n ,  an d  identifcation  o f
m e tal s  i n vo l ve d  i n  th e  fre.

( 2 ) E n s u r e  c o n tr o l  o f u ti l i ti e s  ( e . g. ,  wate r,  g as e s ,  p o we r,  e tc . )
to  affe c te d  ar e a s .

( 3 ) Re vi e w s a fe ty d ata s h e e ts  ( S D S s )  fo r  th e  i n vo l ve d  p r o d ‐
u c ts ,  an d  i f avai l ab l e ,  c o n tac t th o s e  fam i l i a r  wi th  th e
p r o d u c t an d  h a z a r d s .

( 4 ) E val u ate  wh e th e r  th e  fre  c an  b e  i s o l ate d  s a fe l y an d
a l l o we d  to  b u r n  o u t.

( 5 ) D e te r m i n e  wh e th e r  u n i n vo l ve d  p r o d u c t an d  e x p o s u r e s
— o th e r  th an  al kal i  m e tal s  — c an  b e  p r o te c te d  b y h o s e

s tr e am s ,  afte r  an  ad e q u ate  r e vi e w h a s  b e e n  c o m p l e te d  to
e n s u r e  an y r u n o ff fr o m  h o s e  s tr e a m s  d o e s  n o t c o m e  i n to

c o n tac t wi th  b u r n i n g o r  m o l te n  c o m b u s ti b l e  m e tal .
( 6 ) D o  n o t a p p l y wate r  to  a l kal i  m e tal s  i n  e i th e r  a fre  o r

nonfre  s i tu a ti o n .
( 7 ) U s e  an  i n e r t b l a n ke t,  s u c h  a s  ar g o n ,  h e l i u m ,  o r  n i tr o g e n ,

i f th e  fre  i s  b u r n i n g  i n  a c l o s e d  c o n tai n e r,  s u c h  as  a  d u s t
c o l l e c ti o n  s ys te m ,  to  c o n tr o l  th e  fre  wh e r e  a n  ad e q u ate
d e l i ve r y s ys te m  i s  avai l a b l e  a n d  p e r s o n n e l  s afe ty i s

c o n s i d e r e d .
( 8 ) E val u ate  th e  p o te n ti al  fo r  e x p l o s i o n .
( 9 ) U s e  e x tr e m e  c au ti o n  wi th  fres  i n vo l vi n g  c o m b u s ti b l e -

m e tal  p o wd e r s ,  d u s ts ,  a n d  fnes  b e c au s e  o f th e  p o s s i b i l i ty
o f e x p l o s i o n s ,  e s p e c i al l y i f th e  p r o d u c t b e c o m e s
ai r b o r n e  an d  th e r e  i s  an  avai l a b l e  i g n i ti o n  s o u r c e .

( 1 0 ) E val u ate  th e  c o n tr o l  a n d  s h u td o wn  o f b o th  d o m e s ti c  an d
fre  p r o te c ti o n  wa te r  s ys te m s  to  p r e ve n t u n i n te n d e d

c o n tac t o f wate r  wi th  b u r n i n g o r  m o l te n  c o m b u s ti b l e
m e tal .

( 1 1 ) U s e  e x ti n g u i s h i n g  ag e n ts  th at a r e  c o m p ati b l e  wi th  th e
h az ar d s  p r e s e n t.  (See 1 0. 5. 3. )

( 1 2 ) U s e  e x ti n gu i s h i n g  a ge n ts  fo r  c o n ta i n m e n t o f s m a l l  an d
i n c i p i e n t fres.  (See 1 0. 5. 3. )

( 1 3 ) * U s e  e x tr e m e  c a u ti o n  wi th  fres  i n vo l vi n g  l a r ge  q u a n ti ti e s
o f p r o d u c t wi th i n  s tr u c tu r e s .

( 1 4 ) M o s t fres  i n vo l vi n g  c o m b u s ti b l e  m e tal s  c an n o t b e  e x ti n ‐
g u i s h e d  i n  a  m an n e r  o th e r  th an  b y p r o vi d i n g a n  i n e r t
a tm o s p h e r e  o f ar g o n  o r  h e l i u m  — an d  n i tr o g e n  fo r

al kal i  m e ta l s  o r  i r o n  — i f th e  p r o d u c t i s  d r y.
( 1 5 ) M o s t fres  c an  b e  c o n tr o l l e d  b y ap p l i c ati o n  o f a r go n  o r

h e l i u m  — o r  n i tr o g e n  fo r  al ka l i  m e ta l s  o r  i r o n — o r  b y
th e  d e ve l o p m e n t o f an  o x i d e  c r u s t.

( 1 6 ) T h e  te m p e r atu r e  o f th e  m e tal s  i n vo l ve d  i n  th e  fre  c an
r e m a i n  e x tr e m e l y h i gh  a n d  th e  fre  c an  fare  u p  ag ai n  i f
th e  p r o d u c t i s  d i s tu r b e d  p r i o r  to  c o m p l e te  o x i d ati o n  o f

th e  p r o d u c t o r  s e l f-e x ti n g u i s h m e n t.
( 1 7 ) Wate r  i n  c o n ta c t wi th  m o l te n  c o m b u s ti b l e  m e tal s  wi l l

r e s u l t i n  vi o l e n t s te am  e x p l o s i o n s ,  a n d  c a n  c a u s e  h yd r o ‐
g e n  e x p l o s i o n s  an d  r e a c ti o n s .

( 1 8 ) I s o l a te  th e  m e tal  a s  m u c h  as  p o s s i b l e ;  l ar g e  fres  m i g h t
b e  i m p o s s i b l e  to  e x ti n g u i s h .

( 1 9 ) E val u ate  wh e th e r  th e r e  i s  a d e q u a te  d r a i n ag e  to  p r e ve n t
th e  c o n tac t o f wa te r  wi th  b u r n i n g  m e tal  th at i s  n o t
c o m p a ti b l e  fo r  p r o te c ti n g e x p o s u r e s .
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2 0 2 2  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 0 ) E val u ate  th e  fre  to  d e te r m i n e  wh e th e r  th e  fre  c an  b u r n
i ts e l f o u t n atu r a l l y to  m i n i m i z e  h az ar d s  to  p e r s o n n e l  an d

l o s s e s  to  e x p o s u r e s .

N 1 0 . 9  I n c i d e n t I n ve s ti gati o n .    I n c i d e n t i n ve s ti ga ti o n  s h a l l
c o m p l y wi th  S e c ti o n  8 . 1 1 .

C h ap te r 1 1    H o u s e k e e p i n g

1 1 . 1  Re tro ac ti vi ty.    T h e  r e q u i r e m e n ts  th i s  c h ap te r  s h al l  a p p l y
to  n e w an d  e x i s ti n g  fa c i l i ti e s .

1 1 . 2  Ap p l i c ab i l i ty.    T h e  r e q u i r e m e n ts  o f th i s  c h a p te r  s h al l  n o t
ap p l y to  n an o m e ta l s  (see Chapter 1 4).

1 1 . 3 *  H o u s e ke e p i n g P l an .

1 1 . 3 . 1    A d o c u m e n te d  h o u s e ke e p i n g p r o gr a m  s h a l l  b e  e s ta b ‐
l i s h e d .

1 1 . 3 . 2    C o r r e c ti ve  ac ti o n s  s h a l l  b e  tr a c ke d  fo r  identifed  i s s u e s
fr o m  th e  h o u s e ke e p i n g  p r o g r am  to  e n s u r e  c o m p l e ti o n .

1 1 . 3 . 3 *    P r o c e d u r e s  fo r  u n s c h e d u l e d  h o u s e ke e p i n g o f u n ‐
p l a n n e d  o r  ac c i d e n ta l  s p i l l ag e  o f c o m b u s ti b l e  m e ta l  d u s ts  i n
o p e r ati n g  a r e as  s h al l  b e  e s tab l i s h e d  as  a p a r t o f a  h o u s e ke e p i n g

p l a n .

1 1 . 4  C l e an u p  P ro c e d u re s  fo r Fugi ti ve  D us t Ac c um ul ati o n s .

1 1 . 4 . 1 *    F u gi ti ve  d u s t s h al l  n o t b e  al l o we d  to  a c c u m u l a te  to  a
l e ve l  th a t o b s c u r e s  th e  c o l o r  o f th e  s u r fa c e  b e n e ath  i t.

1 1 . 4 . 2 *    I t s h al l  b e  p e r m i s s i b l e  to  e s tab l i s h ,  i n  a  b u i l d i n g o r
ro o m ,  a n  a l te r n ate  h o u s e ke e p i n g d u s t ac c u m u l ati o n  th r e s h o l d

b a s e d  o n  a d o c u m e n te d  h az ar d  as s e s s m e n t ac c e p tab l e  to  th e
AH J .

1 1 . 4 . 3    P e r i o d i c  c l e a n u p  o f fu gi ti ve  d u s ts  s h al l  b e  ac c o m ‐
p l i s h e d  b y u s i n g  o n e  o f th e  fo l l o wi n g:

( 1 ) C o n d u c ti ve ,  n o n s p a r ki n g s c o o p s  a n d  s o ft b r o o m s
( 2 ) B r u s h e s  th at h ave  n atu r al  fber  b r i s tl e s
( 3 ) D e d i c a te d  va c u u m  c l e an i n g s ys te m s  d e s i g n e d  fo r

h a n d l i n g  c o m b u s ti b l e  m e tal  p o wd e r s  i n  ac c o r d an c e  wi th
S e c ti o n  1 1 . 6

1 1 . 4 . 4    S p e c i al  atte n ti o n  s h al l  b e  p ai d  to  ar e a s  u ti l i z i n g p o wd e r
fo r  a c c u m u l a ti o n s  i n  c r e vi c e s  a n d  j o i n ts  b e twe e n  wa l l s ,  c e i l i n g s ,

an d  foors.

1 1 . 4 . 5    S ys te m a ti c  c l e a n i n g  o f ar e a s  c o n tai n i n g d u s t-p r o d u c i n g
e q u i p m e n t,  i n c l u d i n g  r o o f m e m b e r s ,  p i p e s ,  c o n d u i ts ,  an d

o th e r  c o m p o n e n ts ,  s h al l  b e  c o n d u c te d  as  fr e q u e n tl y a s  c o n d i ‐
ti o n s  wa r r an t.

1 1 . 4 . 5 . 1    T h e  c l e an i n g  s h al l  i n c l u d e  m ac h i n e r y.

1 1 . 4 . 5 . 2    C l e an i n g  m e th o d s  s h al l  b e  l i m i te d  to  th o s e  m e th o d s
th a t m i n i m i z e  th e  p r o b ab i l i ty o f fre  o r  e x p l o s i o n ,  as  d e te r ‐

m i n e d  b y a p e r s o n  kn o wl e d ge a b l e  i n  th e  p r o p e r ti e s  o f
c o m b u s ti b l e -m e tal  d u s ts .

1 1 . 4 . 5 . 3    C h i p s  o r  p o wd e r  s we e p i n gs  s h al l  b e  r e m o ve d  to  a
d e s i g n ate d  s to r a ge  o r  d i s p o s a l  ar e a .

1 1 . 4 . 5 . 4    P o te n ti a l  i g n i ti o n  s o u r c e s  a s s o c i a te d  wi th  th e  o p e r a‐
ti o n  o f e q u i p m e n t d u r i n g th e  c l e an i n g  o p e r a ti o n  s h a l l  b e
re vi e we d ,  an d  ap p r o p r i ate  a c ti o n s  to  i s o l a te ,  e l i m i n ate ,  o r  m i n i ‐

m i z e  th e  p o te n ti a l  h az ar d s  s h al l  b e  ta ke n .

1 1 . 4 . 5 . 5    C o l l e c te d  d u s t a n d  fnes  s h a l l  b e  r e m o ve d  to  a s afe
s to r ag e  o r  d i s p o s al  a r e a.

1 1 . 5  C l e an u p  o f S p i l l e d  D u s t,  Fi n e  o r P o wd e r.

1 1 . 5 . 1    P r e l i m i n a r y c l e an u p  o f th e  b u l k o f th e  s p i l l e d  p o wd e r
s h a l l  b e  a c c o m p l i s h e d  b y u s i n g  c o n d u c ti ve ,  n o n s p ar ki n g  s c o o p s

an d  s o ft b r o o m s  a s  we l l  as  b r u s h e s  th at h a ve  n atu r a l  fber  b r i s ‐
tl e s .

1 1 . 5 . 2    Vac u u m  c l e an e r s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  o n l y fo r
r e s i d u al  a m o u n ts  o f m ate r i a l  r e m ai n i n g a fte r  p r e l i m i n ar y

c l e an u p .

1 1 . 5 . 3    C o m p r e s s e d -a i r  b l o wd o wn  s h al l  b e  p e r m i tte d  as  a
m e th o d  fo r  c l e a n i n g  o n l y wh e n  d o n e  i n  ac c o r d a n c e  wi th

S e c ti o n  1 1 . 7 .

1 1 . 6 *  Vac u u m  C l e an i n g.

1 1 . 6 . 1    Vac u u m  c l e an i n g s ys te m s  s h a l l  b e  u s e d  o n l y fo r  th e
r e m o val  o f d u s t ac c u m u l ati o n s  to o  s m al l ,  to o  d i s p e r s e d ,  o r  to o
i n ac c e s s i b l e  to  b e  th o r o u g h l y r e m o ve d  wi th  h a n d  b r u s h i n g .

Δ 1 1 . 6 . 2 *    Wh e n  b e i n g  u s e d  fo r  c o m b u s ti b l e  m e ta l  p o wd e r,  p o r t‐
ab l e  vac u u m  c l e a n e r s  s h al l  b e  u s e d  o n l y i f identifed  fo r  th e

m a te r i al  b e i n g  va c u u m e d  wi th  th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e y s h a l l  b e  p e r m i tte d  o n l y fo r  th e  s m al l  am o u n ts  o f
r e s i d u al  m ate r i a l  r e m ai n i n g  a fte r  p r e l i m i n a r y c l e an u p

( 2 ) T h e y s h al l  b e  e m p ti e d  a t th e  e n d  o f e ac h  o p e r ati o n al
p e r i o d  o r  s h i ft

( 3 ) T h e y s h al l  n o t b e  u s e d  as  p r i m a r y d u s t c o l l e c to r s

1 1 . 6 . 3 *    Va c u u m  c l e a n i n g  s ys te m s  s h a l l  b e  e ffe c ti ve l y b o n d e d
an d  g r o u n d e d  d u r i n g  u s e  to  m i n i m i z e  th e  ac c u m u l ati o n  o f

s tati c  e l e c tr i c  c h a r ge .

1 1 . 6 . 3 . 1 *    I f th e  s ys te m  i s  m o ve d ,  g r o u n d i n g an d  b o n d i n g  s h a l l
b e  verifed.

N 1 1 . 6 . 3 . 2    F o r  c o m p r e s s e d  ai r- o p e r ate d  s ys te m s ,  th e  ai r  s u p p l y
h o s e  s h al l  c o m p l y wi th  th e  m a n u fac tu r e r ’ s  specifcations.

•
1 1 . 6 . 4    Vac u u m  c l e a n e r  h o s e  s h al l  b e  c o n d u c ti ve  o r  s tati c  d i s s i ‐
p ati ve  an d  n o z z l e s  o r  fttings  s h a l l  b e  m ad e  o f c o n d u c ti ve ,
n o n s p a r ki n g m ate r i a l .

1 1 . 6 . 5    As s e m b l e d  c o m p o n e n ts  s h a l l  b e  c o n d u c ti ve  o r  s ta ti c
d i s s i p ati ve  a n d  b o n d e d  wh e r e  n e c e s s ar y.

1 1 . 6 . 6 *    Wh e n  a vac u u m  c l e an e r  i s  u s e d  fo r  o th e r  m ate r i a l s ,
th e  e q u i p m e n t s h al l  b e  th o r o u g h l y c l e a n e d  p r i o r  to  i ts  u s e  an d
identifed  ac c o r d i n g l y.

Δ 1 1 . 6 . 7    C o m b u s ti b l e  m e ta l  d u s t p i c ke d  u p  b y a c e n tr a l i z e d
va c u u m  c l e an i n g  s ys te m  s h a l l  b e  d i s c h ar g e d  i n to  a c o n tai n e r
l o c ate d  o u ts i d e  th e  b u i l d i n g .

1 1 . 6 . 8    S l u d ge  fr o m  d u s t c o l l e c to r s  a n d  va c u u m  c l e a n i n g
s ys te m  p r e c i p i ta to r s  s h al l  b e  r e m o ve d  we e kl y,  a s  a m i n i m u m ,
an d  wh e n  e q u i p m e n t i s  s h u t d o wn  afte r  u s e .

1 1 . 7  C o m p re s s e d  Ai r C l e an i n g Re q u i re m e n ts .

1 1 . 7 . 1    C o m p r e s s e d  a i r  b l o wd o wn  s h a l l  b e  p e r m i tte d  i n  ar e a s
th at a r e  o th e r wi s e  i m p o s s i b l e  to  c l e a n  b y vac u u m i n g  o r  o th e r
m e a n s  an d  s h al l  b e  p e r fo r m e d  u n d e r  c a r e fu l l y c o n tr o l l e d
c o n d i ti o n s  wi th  al l  p o te n ti a l  i gn i ti o n  s o u r c e s  p r o h i b i te d  i n  o r
n e a r  th e  ar e a  an d  wi th  a l l  e q u i p m e n t s h u t d o wn .
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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 2  E d i t i o n

Δ 1 1 . 7 . 1 . 1    Vi g o r o u s  s we e p i n g o r  b l o wi n g d o wn  wi th  c o m p r e s s e d
ai r  p r o d u c e s  d u s t c l o u d s  an d  s h a l l  b e  p e r m i tte d  o n l y wh e r e  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 ) E l e c tr i c al  e q u i p m e n t n o t s u i ta b l e  fo r  C l a s s  I I ,  D i vi s i o n
G r o u p  E  o r  Z o n e  Gr o u p  I I I C  l o c a ti o n s  an d  o th e r  s o u r c e s

o f i g n i ti o n  s h al l  b e  s h u t d o wn  o r  r e m o ve d  fr o m  th e  a r e a.
( 2 ) C o m p r e s s e d  a i r  s h a l l  n o t e x c e e d  a  g au ge  p r e s s u r e  o f

2 0 6  kP a ( 3 0  p s i )  u n l e s s  o th e r wi s e  d e te r m i n e d  to  b e  s afe
b y a d o c u m e n te d  h az ar d  a n al ys i s .

1 1 . 7 . 2    To  p r e ve n t p o te n ti a l  e x p l o s i o n s  c au s e d  b y th e  i n ad ve r ‐
te n t u s e  o f h i gh - p r e s s u r e  c o m p r e s s e d  a i r  i n  p l ac e  o f l o w-

p r e s s u r e  i n e r t ga s ,  fttings  u s e d  o n  o u tl e ts  o f c o m p r e s s e d -ai r
a n d  i n e r t-g as  l i n e s  s h al l  n o t b e  i n te r c h an g e ab l e .

1 1 . 8  Wate r- C l e an i n g Re q u i re m e n ts .

1 1 . 8 . 1    T h e  u s e  o f wate r  fo r  c l e a n i n g  s h al l  n o t b e  p e r m i tte d  i n
m a n u fac tu r i n g  a r e as  u n l e s s  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 ) C o m p e te n t te c h n i c al  p e r s o n n e l  h a ve  d e te r m i n e d  th a t th e
u s e  o f wa te r  wi l l  b e  th e  s afe s t m e th o d  o f c l e an i n g i n  th e

s h o r te s t e x p o s u r e  ti m e .
( 2 ) O p e r ati n g  m a n ag e m e n t h a s  fu l l  kn o wl e d ge  o f an d  h a s

gr a n te d  a p p r o val  o f i ts  u s e .
( 3 ) Ve n ti l a ti o n ,  e i th e r  n a tu r al  o r  fo r c e d ,  i s  avai l ab l e  to  m ai n ‐

ta i n  th e  h yd r o g e n  c o n c e n tr a ti o n  s afe l y b e l o w th e  l o we r
fammable  l i m i t ( L F L )

( 4 ) C o m p l e te  d r ai n ag e  o f al l  wate r  effuent to  a s afe ,
c o n tai n e d  ar e a i s  a va i l a b l e

1 1 . 8 . 2    Wate r-c l e an i n g s h al l  n o t b e  p e r m i tte d  i n  ar e a s  th at
h a ve  e x p o s e d  al ka l i  o r  wa te r  r e ac ti ve  m a te r i al s .

1 1 . 8 . 3    H o s e  u s e d  fo r  c l e an i n g an d  was h  d o wn  p u r p o s e s  s h a l l
b e  p r e s s u r i z e d  o n l y wh i l e  i n  a c ti ve  u s e  fo r  c l e an i n g an d  wa s h
d o wn  p u r p o s e s .

1 1 . 9  C l e an i n g Fre q u e n c y.

1 1 . 9 . 1 *    T h e  ac c u m u l ati o n  o f e x c e s s i ve  d u s t o n  a n y p o r ti o n s  o f
b u i l d i n g s  o r  m a c h i n e r y n o t r e gu l a r l y c l e a n e d  i n  d a i l y o p e r a‐

ti o n s  s h al l  b e  m i n i m i z e d .

1 1 . 9 . 2    Re g u l ar,  p e r i o d i c  c l e an i n g o f c o m b u s ti b l e  m e tal  d u s t
an d  fnes  fr o m  b u i l d i n gs  an d  m ac h i n e r y i n c l u d i n g  r o o f

m e m b e r s ,  p i p e s ,  c o n d u i ts ,  an d  s o  o n ,  s h al l  b e  c ar r i e d  o u t a s
fr e q u e n tl y as  c o n d i ti o n s  war r an t,  b a s e d  o n  vi s u al  i n s p e c ti o n s .

1 1 . 9 . 3 *    T h e  h o u s e ke e p i n g fr e q u e n c y s h a l l  b e  e s ta b l i s h e d  to
e n s u r e  th a t th e  ac c u m u l ate d  d u s t l e ve l s  o n  wa l l s ,  foors,  an d

h o r i z o n tal  s u r fac e s ,  s u c h  a s  e q u i p m e n t,  d u c ts ,  p i p e s ,  c o n d u i ts ,
h o o d s ,  l e d ge s ,  b e am s ,  r o o f m e m b e r s ,  a n d  ab o ve  s u s p e n d e d
c e i l i n g s  an d  o th e r  c o n c e al e d  ar e as ,  s u c h  as  th e  i n te r i o r  o f e l e c ‐

tr i c a l  e n c l o s u r e s ,  d o e s  n o t e x c e e d  th e  th r e s h o l d  a c c u m u l a ti o n .

1 1 . 9 . 4    C o l l e c te d  fu gi ti ve  m e tal  d u s t s h al l  b e  r e m o ve d  to  a
d e s i g n ate d  s to r a ge  o r  d i s p o s a l  ar e a .

1 1 . 1 0  G e n e ral  P re c au ti o n s .

1 1 . 1 0 . 1    S u p p l i e s  o f p r o d u c ti o n  m ate r i al s  i n  p r o c e s s i n g ar e a s
s h a l l  b e  l i m i te d  to  th e  am o u n ts  n e c e s s ar y fo r  n o r m a l  o p e r a‐

ti o n s .

1 1 . 1 0 . 2    O r d i n ar y c o m b u s ti b l e  m a te r i al s ,  s u c h  as  p ap e r,  wo o d ,
c a r to n s ,  an d  p a c ki n g m a te r i al ,  s h a l l  n o t b e  s to r e d  o r  a l l o we d  to
a c c u m u l a te  i n  c o m b u s ti b l e  m e tal s  p r o c e s s i n g  ar e a s  u n l e s s

n e c e s s ar y fo r  th e  p r o c e s s  a n d  th e n  o n l y i n  d e s i gn a te d  ar e as .

1 1 . 1 0 . 3    O i l  s p i l l s  s h a l l  b e  c l e an e d  u p  p r o m p tl y.

1 1 . 1 0 . 4    S u p p l i e s  s h a l l  b e  s to r e d  i n  a n  o r d e r l y m an n e r  wi th
p r o p e r l y m ai n tai n e d  ai s l e s  to  a l l o w r o u ti n e  i n s p e c ti o n  an d

s e g r e ga ti o n  o f i n c o m p ati b l e  m ate r i a l s .

1 1 . 1 0 . 5    E x c e p t fo r  a l kal i  m e ta l s ,  foor  s we e p i n g s  fr o m
c o m b u s ti b l e -m e tal - d u s t o p e r ati o n s  s h al l  b e  p e r m i tte d  to
c o n tai n  s m al l  am o u n ts  o f o r d i n a r y c o m b u s ti b l e  m ate r i a l s .

1 1 . 1 0 . 6    T h e  r e vi e w o f th e  h az ar d s  as s o c i ate d  wi th  c l e an i n g
o p e r ati o n s  s h al l  i n c l u d e  i s o l ati o n ,  m i n i m i z ati o n ,  an d  e l i m i n a‐

ti o n  o f th e  h az ar d s .

1 1 . 1 0 . 7    I n  a l u m i n u m  p o wd e r –h a n d l i n g o r  m an u fa c tu r i n g
b u i l d i n g s  an d  i n  th e  o p e r ati o n  o f p o wd e r-c o n ve yi n g s ys te m s ,

p r e c au ti o n s  s h al l  b e  ta ke n  to  avo i d  th e  p r o d u c ti o n  o f s p ar ks
fr o m  s tati c  e l e c tr i c i ty;  e l e c tr i c al  fau l ts ;  i m p ac t,  s u c h  as  i r o n  o r

s te e l  ar ti c l e s  o n  e ac h  o th e r,  o n  s to n e s ,  o r  o n  c o n c r e te ;  fr i c ‐
ti o n a l  h e ati n g ;  o r  o th e r  e n e r g y s o u r c e s .

C h ap te r 1 2    C o n tro l  o f I gn i ti o n  S o u rc e s

1 2 . 1 *  Re tro ac ti vi ty.    U n l e s s  o th e r wi s e  specifed,  th e  r e q u i r e ‐
m e n ts  o f th i s  c h ap te r  s h al l  b e  ap p l i e d  r e tr o a c ti ve l y.

1 2 . 2  H o t Wo rk .    S e e  S e c ti o n  8 . 5 .
•

1 2 . 3  C o n tro l  o f Fri c ti o n  H az ard s .    Al l  m a c h i n e r y s h a l l  b e
i n s ta l l e d  a n d  m ai n tai n e d  i n  s u c h  a  m an n e r  th a t th e  p o s s i b i l i ty
o f fr i c ti o n  s p a r ks  i s  m i n i m i z e d .

1 2 . 3 . 1  B e ari n gs .

1 2 . 3 . 1 . 1    B al l  o r  r o l l e r  b e ar i n g s  s h a l l  b e  s e al e d  ag ai n s t d u s t.

1 2 . 3 . 1 . 2    Wh e r e  e x p o s e d  b e ar i n gs  ar e  u s e d ,  th e  b e ar i n g s  s h a l l
b e  p r o te c te d  to  p r e ve n t i n g r e s s  o f c o m b u s ti b l e  m e tal  d u s t an d

s h a l l  h a ve  a  l u b r i c a ti o n  p r o g r am .

1 2 . 3 . 1 . 3    C l e a r an c e s  b e twe e n  m o vi n g s u r fa c e s  th a t a r e  e x p o s e d
to  p as te ,  p o wd e r,  o r  d u s t s h a l l  b e  m ai n tai n e d  to  p r e ve n t

r u b b i n g o r  j am m i n g .

1 2 . 3 . 1 . 4    L o c al i z e d  fr i c ti o n al  h e ati n g  o f b e ar i n g s  i n  an y
m a c h i n e  s h a l l  b e  m i n i m i z e d .

1 2 . 3 . 1 . 5    Gr o u n d e d  an d  b o n d e d  b e a r i n g s  s h a l l  b e  u s e d .

1 2 . 3 . 1 . 6    B e ar i n gs  o f we t m i l l s  s h a l l  b e  g r o u n d e d  a c r o s s  th e
l u b r i c a ti n g flm  b y u s e  o f c u r r e n t c o l l e c to r  b r u s h e s ,  a c o n d u c ‐
ti ve  l u b r i c an t,  o r  o th e r  ap p l i c ab l e  m e an s .

1 2 . 3 . 2  Fan  an d  B l o we r C o n s tr uc ti o n .

1 2 . 3 . 2 . 1    T h i s  s e c ti o n  s h al l  n o t b e  r e q u i r e d  to  b e  a p p l i e d  r e tr o ‐
a c ti ve l y.

1 2 . 3 . 2 . 2 *    F a n s  an d  b l o we r s  u s e d  to  m o ve  ai r  o r  i n e r t ga s  i n
c o n ve yi n g d u c ts  s h a l l  b e  o f s p ar k-r e s i s ta n t d e s i g n  an d  c o m p ati ‐

b l e  wi th  th e  m ate r i a l  to  b e  c o n ve ye d .

1 2 . 3 . 2 . 3    T h e  d e s i g n  o f th e  fan  o r  b l o we r  s h al l  n o t a l l o w th e
tr a n s p o r te d  c o m b u s ti b l e  m e ta l  p o wd e r  to  p as s  th r o u g h  th e  fa n

b e fo r e  e n te r i n g th e  fnal  c o l l e c to r,  u n l e s s  th e  c o m b u s ti b l e
m e tal  p o wd e r-c o n ve yi n g  s ys te m  i s  i n e r te d .

1 2 . 3 . 2 . 4 *    F a n s  o r  b l o we r s  s h al l  b e  e q u i p p e d  wi th  b a l l  o r  r o l l e r
b e a r i n g s .

1 2 . 3 . 2 . 4 . 1    B e ar i n gs  s h al l  b e  e q u i p p e d  wi th  te m p e r atu r e  i n d i ‐
c a ti n g d e vi c e s .

Full document details: NFPA 484 2022

http://www.avadocuments.com/doc/nfpa-484-2022
http://www.avadocuments.com/doc/nfpa-484-2022


C O M B U S T I B L E  M E TAL S4 8 4 - 4 0

2 0 2 2  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 .

1 2 . 3 . 2 . 4 . 2    B e ar i n gs  s h a l l  b e  ar r a n ge d  to  s o u n d  an  al a r m  i n
c a s e  o f o ve rh e a ti n g.

1 2 . 3 . 2 . 5    F an s  a n d  b l o we r s  s h al l  b e  e l e c tr i c al l y i n te r l o c ke d  wi th
p o wd e r-p r o d u c i n g  m ac h i n e r y s o  th a t th e  m a c h i n e s  c a n  o p e r ate
o n l y i f th e  fan s  ar e  o p e r a ti n g.

1 2 . 3 . 3 *  G ri n d i n g Wh e e l s .

1 2 . 3 . 3 . 1    Wh e e l s  u s e d  fo r  g r i n d i n g c o m b u s ti b l e  m e ta l  c as ti n g s
s h a l l  b e  r e l o c ate d  fo r  d r e s s i n g.

1 2 . 3 . 3 . 2    I f i t i s  n o t fe as i b l e  to  m o ve  th e  gr i n d i n g wh e e l s  to  a
s a fe r  l o c ati o n  fo r  d r e s s i n g ,  th e  h o o d s  s h al l  b e  th o r o u g h l y
c l e an e d  o r  r e m o ve d  e n ti r e l y b e fo r e  d r e s s i n g o p e r a ti o n s  ar e
s tar te d ,  an d  a l l  d e p o s i ts  o f d u s t o n  an d  a r o u n d  th e  wh e e l  s h a l l
b e  r e m o ve d  b e fo r e ,  d u r i n g,  an d  a fte r  d r e s s i n g .

•
1 2 . 4  E l e c tri c al  Are a Classifcation.

1 2 . 4 . 1 *    T h e  identifcation  o f th e  p o s s i b l e  p r e s e n c e  an d  e x te n t
o f c o m b u s ti b l e  d u s t h az ar d o u s  (classifed)  l o c a ti o n s  s h a l l  b e
m a d e  b as e d  o n  th e  c r i te r i a  i n  Ar ti c l e  5 0 0  o r  5 0 6  o f NFPA 70.

1 2 . 4 . 2    Al l  ar e a s  d e s i gn a te d  a s  h az ar d o u s  (classifed)  l o c a ti o n s
s h a l l  b e  d o c u m e n te d ,  an d  s u c h  d o c u m e n ta ti o n  s h al l  b e  m ai n ‐
ta i n e d  a n d  p r e s e r ve d  fo r  a c c e s s  at th e  fac i l i ty.

1 2 . 4 . 3    E l e c tr i c a l  e q u i p m e n t a n d  wi r i n g  wi th i n  c o m b u s ti b l e
d u s t l o c ati o n s  s h a l l  c o m p l y wi th  NFPA 70.

1 2 . 4 . 4 *    P r e ve n ti ve  m a i n te n an c e  p r o g r am s  fo r  e l e c tr i c a l  e q u i p ‐
m e n t a n d  wi r i n g  i n  c o m b u s ti b l e  d u s t l o c ati o n s  s h al l  i n c l u d e
p r o vi s i o n s  to  ve r i fy th at d u s tti g h t e l e c tr i c al  e n c l o s u r e s  ar e  n o t
e x p e r i e n c i n g  signifcant d u s t i n gr e s s .

•
N 1 2 . 5 *  P o r tab l e  E l e c tri c al  an d  E l e c tro n i c  E q u i p m e n t.    P o r tab l e

e l e c tr i c a l  a n d  e l e c tr o n i c  e q u i p m e n t u s e d  i n  h az ar d o u s  ( c l as s i ‐
fed)  l o c ati o n s  s h al l  b e  identifed  fo r  u s e  i n  s u c h  l o c a ti o n s .  (See
NFPA 70. )

Δ C h ap te r 1 3    P n e u m ati c  C o n ve yi n g,  D u s t C o l l e c ti o n ,  an d
C e n tral i z e d  Vac u u m  C l e an i n g S ys te m s

1 3 . 1  Re tro ac ti vi ty.    P ar a gr a p h s  1 3 . 2 . 4 . 2 . 2 ,  1 3 . 2 . 4 . 4 . 6 ,
1 3 . 2 . 4 . 4 . 1 2 ,  1 3 . 2 . 4 . 4 . 1 5 . 3 ,  1 3 . 2 . 4 . 5 . 9 ,  a n d  S e c ti o n  1 3 . 4  s h a l l  b e

a p p l i e d  r e tr o ac ti ve l y.

1 3 . 2 *  D u s t C o l l e c ti o n .

1 3 . 2 . 1 *    D u s t c o l l e c ti o n  s ys te m s  fo r  m ac h i n i n g,  fab r i c a ti o n ,
fnishing,  m e c h an i c a l  c o n ve yi n g ,  ad d i ti ve  m a n u fac tu r i n g ,  an d

o th e r  d u s t g e n e r ati o n  o p e r ati o n s  fo r  m e tal s  i n  a c o m b u s ti b l e
fo r m  s h a l l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f th i s  c h a p te r.

1 3 . 2 . 2    P o wd e r  c o n ve yi n g  an d  c o l l e c ti o n  fo r  c o m b u s ti b l e  m e tal
p o wd e r  p r o d u c ti o n  o p e r a ti o n s  s h al l  fo l l o w th e  r e q u i r e m e n ts  o f
S e c ti o n  1 3 . 5 ,  1 3 . 2 . 4 . 4 ,  an d  1 3 . 2 . 4 . 5  fo r  we t a n d  d r y AM S .

1 3 . 2 . 3  G e n e ral  Re q u i re m e n ts .

1 3 . 2 . 3 . 1    Al l  d u s t c o l l e c ti o n  s ys te m s  s h a l 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 9 1 .

1 3 . 2 . 3 . 2 *    Wh e r e  u s e d  to  h an d l e  c o m b u s ti b l e  p a r ti c u l a te
s o l i d s ,  s ys te m s  s h a l l  b e  d e s i gn e d  b y a n d  i n s ta l l e d  u n d e r  th e

s u p e r vi s i o n  o f qualifed  p e r s o n s  wh o  ar e  kn o wl e d g e ab l e  ab o u t
th e s e  s ys te m s  an d  th e i r  a s s o c i a te d  h az ar d s .  [ 6 5 2 : 8 . 3 . 3 . 1 . 1 ]

1 3 . 2 . 3 . 3 *    Wh e r e  i t i s  n e c e s s ar y to  m ake  c h an g e s  to  an  e x i s ti n g
s ys te m ,  a l l  c h an g e s  s h a l l  b e  m an a ge d  i n  a c c o r d a n c e  wi th  th e

m a n ag e m e n t o f c h an g e  ( M O C )  r e q u i r e m e n ts  i n  S e c ti o n  8 . 1 2 .

1 3 . 2 . 3 . 4 *    T h e  d u s t c o l l e c ti o n  s ys te m  s h al l  b e  d e s i gn e d  an d
m a i n tai n e d  to  e n s u r e  th at th e  a i r / ga s  ve l o c i ty u s e d  m e e ts  o r

e x c e e d s  th e  m i n i m u m  r e q u i r e d  to  ke e p  th e  i n te r i o r  s u r fa c e s  o f
al l  p i p i n g  o r  d u c ti n g fr e e  o f ac c u m u l ati o n s  u n d e r  al l  n o r m al

o p e r ati n g  m o d e s .

1 3 . 2 . 3 . 5  Re s tri c ti o n s  o n  C o l l e c te d  M ate ri al s .

1 3 . 2 . 3 . 5 . 1    D u s t c o l l e c ti o n  s ys te m s  s h a l l  n o t b e  u s e d  to  c o l l e c t
i n c o m p ati b l e  m ate r i a l s  o r  o th e r  m a te r i al s  th at m i gh t r e ac t wi th

th e  c o n ve ye d  m e ta l  d u s ts  o r  p ar ti c l e s .

1 3 . 2 . 3 . 5 . 1 . 1    T h e  c o l l e c ti o n  o f an y m e tal  o th e r  th an  th e  m e tal
th e  s ys te m  was  d e s i g n e d  to  c o l l e c t s h al l  b e  p r o h i b i te d .

1 3 . 2 . 3 . 5 . 1 . 2    I f o th e r  m a te r i al s  a r e  to  b e  c o l l e c te d ,  th e  m o d i ‐
fed  p r o c e s s  s h al l  frst b e  r e vi e we d  u n d e r  m an a ge m e n t o f
c h a n ge  ( M O C )  to  e n s u r e  th at th e  r e q u i r e m e n ts  o f th i s  c h a p te r

a r e  m a i n tai n e d .

1 3 . 2 . 3 . 6  O p e rati o n s .

1 3 . 2 . 3 . 6 . 1  S e q ue n c e  o f O p e rati o n .    D u s t c o l l e c ti o n  s ys te m s
s h a l l  b e  d e s i g n e d  wi th  th e  o p e r ati n g  l o gi c ,  s e q u e n c i n g ,  an d

ti m i n g o u tl i n e d  i n  1 3 . 2 . 3 . 6 . 1 . 1  a n d  1 3 . 2 . 3 . 6 . 1 . 2 .

1 3 . 2 . 3 . 6 . 1 . 1  S tar tu p .    D u s t c o l l e c ti o n  s ys te m s  s h a l l  b e  d e s i g n e d
s u c h  th at,  o n  s tar tu p ,  th e  s ys te m  a c h i e ve s  an d  m ai n ta i n s  d e s i g n
ai r  ve l o c i ty p r i o r  to  th e  a d m i s s i o n  o f m ate r i a l  i n to  th e  s ys te m .

1 3 . 2 . 3 . 6 . 1 . 2  S h u td o wn .

( A)    D u s t c o l l e c ti o n  s ys te m s  s h al l  b e  d e s i g n e d  s u c h  th a t,  o n
n o r m a l  s h u td o wn ,  th e  s ys te m  m ai n ta i n s  d e s i gn  a i r  ve l o c i ty u n ti l

m a te r i al  i s  p u r g e d  fr o m  th e  d u c ti n g.

( B )    T h e  r e q u i r e m e n ts  o f 1 3 . 2 . 3 . 6 . 1 . 2 ( A)  s h al l  n o t a p p l y
d u r i n g e m e r ge n c y s h u td o wn  o f th e  s ys te m ,  s u c h  a s  b y ac ti va‐

ti o n  o f a n  e m e r ge n c y s to p  b u tto n  o r  b y ac ti vati o n  o f an  a u to ‐
m a ti c  s a fe ty i n te r l o c ki n g  d e vi c e .

1 3 . 2 . 3 . 6 . 2 *    At e a c h  c o l l e c ti o n  p o i n t,  th e  s ys te m  s h al l  b e
d e s i g n e d  to  ac h i e ve  th e  m i n i m u m  ve l o c i ty r e q u i r e d  fo r

c a p tu r e ,  c o n tr o l ,  a n d  c o n ta i n m e n t o f th e  d u s t s o u r c e .
[ 6 5 2 : 8 . 3 . 3 . 3 . 1 ]

1 3 . 2 . 3 . 6 . 3 *    T h e  h o o d  o r  p i c ku p  p o i n t fo r  e ac h  d u s t s o u r c e
s h a l l  h a ve  a  d o c u m e n te d  m i n i m u m  ai r  vo l u m e  fow b a s e d  u p o n
th e  s ys te m  d e s i g n .  [ 6 5 2 : 8 . 3 . 3 . 3 . 2 ]

1 3 . 2 . 3 . 6 . 4 *    B r a n c h  l i n e s  s h al l  n o t b e  d i s c o n n e c te d ,  an d
u n u s e d  p o r ti o n s  o f th e  s ys te m  s h a l l  n o t b e  b l an ke d  o ff wi th o u t
p r o vi d i n g a  m e an s  to  m ai n tai n  r e q u i r e d  a n d  b al an c e d  airfow.

[ 6 5 2 : 8 . 3 . 3 . 3 . 3 ]

1 3 . 2 . 3 . 6 . 5 *    T h e  a d d i ti o n  o f b r a n c h  l i n e s  s h a l l  n o t b e  m a d e  to
a n  e x i s ti n g  s ys te m  wi th o u t frst confrming  th a t th e  e n ti r e

s ys te m  wi l l  m ai n tai n  th e  r e q u i r e d  a n d  b al a n c e d  airfow.
[ 6 5 2 : 8 . 3 . 3 . 3 . 4 ]

1 3 . 2 . 3 . 6 . 6 *    Al l  d u s t s o u r c e s  ( i . e . ,  h o o d s )  s h al l  b e  c o n n e c te d
u s i n g  o n l y a  tap e r e d  m ai n  d e s i g n .

1 3 . 2 . 3 . 6 . 7 *    D u s t c o l l e c ti o n  s ys te m s  th at r e m o ve  m a te r i al  fr o m
o p e r ati o n s  th at ge n e r a te  s p a r ks ,  h o t m ate r i al ,  o r  s i m i l ar  i g n i ‐

ti o n  s o u r c e s  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  s h al l  u ti l i z e  a
we t- typ e  AM S  u n l e s s  p r o te c te d  fr o m  e x p l o s i o n ,  fre,  a n d  s p ar ks
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P N E U M AT I C  C O N VE YI N G,  D U S T  C O L L E C T I O N ,  AN D  C E N T RAL I Z E D  VAC U U M  C L E AN I N G  S YS T E M S 4 8 4 - 4 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

an d  i s o l a te d  to  p r e ve n t th e  p r o p ag ati o n  o f fame  an d  p r e s s u r e
b e twe e n  i n te r c o n n e c te d  e q u i p m e n t a n d  u p s tr e am  wo r k ar e a s
i n  ac c o r d an c e  wi th  9 . 7 . 3 . 3 ,  N F PA 6 8 ,  an d  N F PA 6 9 .

1 3 . 2 . 3 . 6 . 8 *    T h e  ai r-m a te r i al  s e p a r ato r  ( AM S )  s e l e c te d  fo r  th e
s ys te m  s h al l  b e  d e s i g n e d  to  al l o w fo r  th e  c h a r ac te r i s ti c s  o f th e
c o m b u s ti b l e  d u s t b e i n g  s e p ar ate d  fr o m  th e  ai r  o r  ga s  fow.
[ 6 5 2 : 8 . 3 . 3 . 3 . 6 ]

1 3 . 2 . 3 . 6 . 9 *    Ai r-m o vi n g  d e vi c e s  ( AM D s )  s h al l  b e  o f ap p r o p r i ate
typ e  a n d  suffcient c ap a c i ty to  m ai n ta i n  th e  r e q u i r e d  r ate  o f
ai r / ga s  fow i n  al l  p a r ts  o f th e  s ys te m .

1 3 . 2 . 3 . 6 . 1 0 *    Al l  d u s t c o l l e c ti o n  s ys te m s  fo r  c o m b u s ti b l e  m e tal
d u s ts  s h a l l  h a ve  th e  AM D  l o c ate d  o n  th e  c l e an  s i d e  o f th e  AM S .

1 3 . 2 . 3 . 6 . 1 1 *    C o n tr o l  p a n e l s  an d  r e l a te d  e q u i p m e n t fo r
c o n tr o l l i n g th e  o p e r a ti o n  o f th e  AM S ,  AM D ,  m o n i to r i n g e q u i p ‐
m e n t,  o r  a c o m b i n ati o n  th e r e o f s h a l l  b e  i n s ta l l e d  i n  a l o c a ti o n
th at i s  s afe  fr o m  th e  e ffe c ts  o f a  defagration  i n  th e  AM S .

1 3 . 2 . 3 . 6 . 1 2 *    T h e  d u s t l o a d i n g ( i . e . ,  g r ai n  l o a d i n g)  i n  d u c t‐
wo r k d u r i n g n o r m al  o p e r a ti n g c o n d i ti o n s  s h a l l  b e  h e l d  b e l o w
th e  m i n i m u m  e x p l o s i b l e  c o n c e n tr ati o n  ( M E C )  i n  a c c o r d a n c e
wi th  th e  defagration  p r e ve n ti o n  b y c o m b u s ti b l e  c o n c e n tr a ti o n
re d u c ti o n  m e th o d s  i n  N F PA 6 9 .

1 3 . 2 . 3 . 7 *    T h e  d r y-typ e  AM S  a n d  u p s tr e a m  wo r k s ta ti o n s  s h a l l
i n c l u d e  a  d ata p l a te  l i s ti n g  th e  typ e  o f c o m b u s ti b l e  m e tal  d u s t
th a t th e  s ys te m  i s  d e s i g n e d  to  c o l l e c t a n d  a vi s i b l e  war n i n g  l ab e l
th a t s tate s  c o l l e c ti n g  o th e r  m ate r i a l s  c an  c r e a te  a fre  o r  e x p l o ‐
s i o n  h a z a r d .

1 3 . 2 . 3 . 7 . 1    T h e  d a ta  p l ate  o n  th e  d r y-typ e  AM S  s h al l  i n c l u d e
th e  fo l l o wi n g  i n fo r m a ti o n :

( 1 ) T h e  m e ta l  c o l l e c te d  b y th e  AM S
( 2 ) T h e  m a x i m u m  P m ax  a n d  Ks t o f d u s t th at c an  b e  c o l l e c te d

b y th e  AM S
( 3 ) T h e  l o we s t va l u e  o f m i n i m u m  i g n i ti o n  e n e r gy o f th e  d u s t

th at c an  b e  c o l l e c te d  b y th e  AM S
( 4 ) Wh e r e  flter  m e d i a  i s  u s e d ,  th e  specifcations  o f th e  flters

th at m u s t b e  u s e d

1 3 . 2 . 4  Specifc  Re q u i re m e n ts .

1 3 . 2 . 4 . 1 *    A m e a n s  s h a l l  b e  p r o vi d e d  to  p r e ve n t c o n d e n s a ti o n
i n  th e  d u c two r k.

1 3 . 2 . 4 . 2 *  P re ve n ti o n  o f S tati c  D i s c h arge .

1 3 . 2 . 4 . 2 . 1    P r e ve n ti o n  o f i g n i ti o n  d u e  to  s ta ti c  d i s c h ar g e  s h a l l
b e  i n  ac c o r d a n c e  wi th  s u b s e c ti o n  9 . 4 . 7 . 1  i n  ad d i ti o n  to  th e

r e q u i r e m e n ts  o f th i s  c h ap te r .

1 3 . 2 . 4 . 2 . 2  B o n d i n g an d  G ro u n d i n g.

1 3 . 2 . 4 . 2 . 2 . 1 *    Al l  c o m p o n e n ts  o f d u s t c o l l e c ti o n  s ys te m s  s h a l l
b e  b o n d e d  an d  g r o u n d e d  i n d e p e n d e n tl y o f th e  e l e c tr i c al

gr o u n d i n g  s ys te m  to  m i n i m i z e  ac c u m u l a ti o n  o f s tati c  e l e c tr i c
c h a r ge .

1 3 . 2 . 4 . 2 . 2 . 2    Wh e n  c o n ti n u o u s  c o n ta c t i s  i n te r r u p te d ,  m e ta l l i c
j u m p e r s  s h a l l  b e  i n s tal l e d  fo r  e ffe c ti ve  b o n d i n g .

1 3 . 2 . 4 . 2 . 2 . 3 *    T h e  o wn e r / o p e r a to r  s h a l l  ve r i fy an d  d o c u m e n t
th e  c o n ti n u i ty o f th e  b o n d i n g  an d  g r o u n d i n g  o f th e  d u s t c o l l e c ‐
ti o n  s ys te m  o n  a t l e a s t an  a n n u al  b a s i s .

1 3 . 2 . 4 . 3  D u c ts ,  D uc two rk ,  an d  Fl e x  C o n n e c ti o n s .

1 3 . 2 . 4 . 3 . 1    Al l  d u c ts  an d  d u c two r k s h a l l  b e  c o n s tr u c te d  o f
m e tal  o r  n o n c o m b u s ti b l e  c o n d u c ti ve  m ate r i a l .

1 3 . 2 . 4 . 3 . 2 *    D u c ti n g r u n s  s h al l  b e  as  s h o r t as  p r a c ti c a l  wi th
m i n i m al  tu r n s .

1 3 . 2 . 4 . 3 . 3 *    Wh e r e  th e  c o n ve yi n g  d u c t i s  e x p o s e d  to  we ath e r
o r  m o i s tu r e ,  i t s h a l l  b e  m o i s tu r e - an d  we a th e r ti g h t.

1 3 . 2 . 4 . 3 . 4 *    H o s e  an d  fexible  c o n n e c ti o n  l e n gth  s h al l  b e  th e
m i n i m u m  r e q u i r e d  to  ac c o m p l i s h  th e  r e as o n  fo r  th e i r  u s e .

1 3 . 2 . 4 . 3 . 5 *    Al l  h o s e s  an d  fex  c o n n e c ti o n s  s h a l l  b e  c o n d u c ti ve ,
s tati c  d i s s i p ati ve ,  o r  o th e r wi s e  p r o p e r l y b o n d e d / gr o u n d e d  to

p r e ve n t ac c u m u l ati o n  o f e l e c tr o s tati c  c h ar g e s .

1 3 . 2 . 4 . 3 . 6    Gr i n d i n g  o p e r ati o n s  s h a l l  n o t b e  s e r ve d  b y th e  s am e
d u s t c o l l e c ti o n  s ys te m  as  buffng  an d  p o l i s h i n g o p e r a ti o n s .

1 3 . 2 . 4 . 4 *  D r y- Typ e  Ai r- M ate ri al  S e p arato r ( AM S )  Re q ui re ‐
m e n ts .

1 3 . 2 . 4 . 4 . 1 *    D r y-typ e  flter  m e d i a AM S  s h al l  n o t b e  u s e d  fo r
m e tal  d u s ts  b e i n g c o l l e c te d  i n  ai r  wi th  a Ks t g r e ate r  th a n  1 5 0

b a r- m / s  o r  fo r  n i o b i u m ,  ta n ta l u m ,  ti ta n i u m ,  z i r c o n i u m ,  an d
h afn i u m  u n l e s s  th e i r  u s e  i s  s u p p o r te d  b y a d u s t h az ar d  an a l ys i s

( D H A)  th at i s  ac c e p tab l e  to  th e  AH J .

Δ 1 3 . 2 . 4 . 4 . 2    M e d i a d u s t c o l l e c to r s  s h a l l  b e  p r o vi d e d  wi th  al l  th e
fo l l o wi n g  i gn i ti o n  p r e ve n ti o n  m e as u r e s :

( 1 ) * Wh e r e  c o n d u c ti ve  c o m b u s ti b l e  d u s ts  h avi n g  a n  M I E  l e s s
th a n  3 0  m J  ar e  h an d l e d ,  th e  flter  m e d i a  s h a l l  b e  s ta ti c -
d i s s i p ati ve  an d  s h al l  b e  e ffe c ti ve l y b o n d e d  to  th e  c o n d u c ‐

ti ve  flter  fr a m e  u n l e s s  s u p p o r te d  b y a r i s k as s e s s m e n t th at
i n c l u d e s  an  e val u ati o n  o f flter  e l e c tr o s ta ti c  c h ar g e  ac c u ‐

m u l ati o n  an d  th e  e l e c tr o s ta ti c  d i s c h ar ge  i g n i ti o n  p r o p e r ‐
ti e s  o f th e  c o l l e c te d  d u s t.

( 2 ) * Ac c u m u l ati o n  l e ve l s  d u r i n g  th e  o p e r a ti o n  s h al l  b e  m o n i ‐
to r e d  ac r o s s  th e  m e d i a u s i n g a p r e s s u re  d r o p  o r  e q u i va‐

l e n t s e n s o r.  I f th e  ac c u m u l ati o n  e x c e e d s  th e
p r e d e te r m i n e d  l i m i ts ,  a  c o n tr o l l e d  s h u td o wn  o f th e

c o l l e c to r  an d  d u s t ge n e r a ti o n  e q u i p m e n t s h a l l  b e  i m p l e ‐
m e n te d .

( 3 ) P e r i o d i c  i n s p e c ti o n s  a n d  th e  r e p l a c e m e n t o f m e d i a s h a l l
b e  b as e d  o n  i n te r va l s  d e te r m i n e d  b y th e  p r e s s u r e  d r o p
ac r o s s  th e  flter  m e d i a  o r  vi a i n d i c a ti o n  o f s e l f- h e ati n g

d e te c ti o n  e q u i p m e n t b a s e d  o n  o x i d ati ve  s e l f-h e a ti n g an d
m o i s tu r e  r e ac ti vi ty.

1 3 . 2 . 4 . 4 . 3 *    T h e  i n g r e s s ,  ac c u m u l ati o n ,  o r  c o n d e n s a ti o n  o f
wate r  i n  a d r y- typ e  AM S  s h a l l  b e  p r e ve n te d .

1 3 . 2 . 4 . 4 . 4  D r y- Typ e  AM S  L i m i tati o n s .

1 3 . 2 . 4 . 4 . 4 . 1 *    E l e c tr o s tati c  c o l l e c to r s  s h al l  b e  p r o h i b i te d .

1 3 . 2 . 4 . 4 . 4 . 2    E n c l o s u r e l e s s  d r y-typ e  AM S  s h al l  b e  p r o h i b i te d .

Δ 1 3 . 2 . 4 . 4 . 4 . 3 *    S e l f-c o n ta i n e d ,  d r y-typ e  AM S ,  d o wn d r aft
b e n c h e s ,  an d  e n vi r o n m e n ta l  c o n tr o l  b o o th s  wi th  i n te gr a l  flter

m e d i a  i n  th e  wal l  s h al l  b e  p r o h i b i te d  u n l e s s  c o m p l yi n g  wi th
1 3 . 2 . 4 . 4 . 4 . 4 .

Δ 1 3 . 2 . 4 . 4 . 4 . 4 *    S e l f-c o n ta i n e d ,  d r y-typ e  AM S ,  d o wn d r aft
b e n c h e s ,  an d  e n vi r o n m e n ta l  c o n tr o l  b o o th s  wi th  i n te gr a l  flter

m e d i a i n  th e  wal l  s h al l  b e  p e r m i tte d  wh e r e  a  D H A h a s  b e e n
p e r fo r m e d  an d  l e s s  th a n  0 . 2 2  kg ( 0 . 5  l b )  o f d u s t l e s s  th a n
5 0 0  m i c r o n s  i s  c o n tai n e d  i n  th e  c o l l e c to r  at an y g i ve n  ti m e .

•
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C O M B U S T I B L E  M E TAL S4 8 4 - 4 2

2 0 2 2  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 .

1 3 . 2 . 4 . 4 . 5 *    T h e  a c c u m u l a ti o n  o f m a te r i al  i n s i d e  an y ar e a  o f
th e  d r y- typ e  AM S  o th e r  th an  th e  d i s c h ar g e  c o n tai n e r s  d e s i gn e d
fo r  th a t p u r p o s e  an d  fo r  n o r m a l  o p e r ati o n  o f th e  AM S  s h al l  n o t
b e  p e r m i tte d .

1 3 . 2 . 4 . 4 . 6  Re p ai rs .

1 3 . 2 . 4 . 4 . 6 . 1    Wh e r e  r e p ai r s  o n  d r y-typ e  AM S  a r e  n e c e s s ar y,  th e
AM S  s h a l l  b e  e m p ti e d  an d  r e s i d u a l  a c c u m u l a ti o n s  o f d u s t th o r ‐
o u gh l y r e m o ve d  b e fo r e  th e  r e p a i r s  ar e  m ad e .

1 3 . 2 . 4 . 4 . 6 . 2    D u c two r k l e a d i n g i n to  th e  AM S  s h al l  b e  d i s c o n ‐
n e c te d  an d  b l a n ke d  o ff b e fo r e  r e p ai r  wo r k s h a l l  b e  p e r m i tte d
to  b e  s tar te d .

1 3 . 2 . 4 . 4 . 7  C yc l o n e  C o n s tr u c ti o n .

1 3 . 2 . 4 . 4 . 7 . 1    C yc l o n e  d r y-typ e  AM S  s h a l l  b e  o f c o n d u c ti ve
n o n s p ar ki n g  c o n s tr u c ti o n  s u i ta b l e  fo r  th e  s e r vi c e  i n te n d e d .

1 3 . 2 . 4 . 4 . 7 . 2 *    C yc l o n e  d r y-typ e  AM S  s h al l  b e  c o n s tr u c te d  wi th
s m o o th  i n te r n a l  s e am s  to  m i n i m i z e  m ate r i al  ac c u m u l ati o n .

1 3 . 2 . 4 . 4 . 8  Te m p e ratu re  M o n i to ri n g Re q ui re m e n ts .

1 3 . 2 . 4 . 4 . 8 . 1 *    D r y-typ e  AM S  s h al l  b e  e q u i p p e d  wi th  fre  d e te c ‐
ti o n  a n d  al ar m  d e vi c e s .

•
1 3 . 2 . 4 . 4 . 8 . 2    T h e  d e te c ti o n  d e vi c e  s h al l  i n te r l o c k an d  d e e n e r ‐
g i z e  th e  s ys te m  an d  p r o vi d e  an  au d i b l e  a n d  vi s u al  al ar m  a t

n o r m a l l y atte n d e d  s ta ti o n s .

N 1 3 . 2 . 4 . 4 . 8 . 3    Wh e r e  th e  AM S  c o n tai n s  flter  m e d i a ,  d e te c ti o n
s h a l l  b e  d e s i gn e d  s o  th a t a l l  flter  l o c ati o n s  ar e  m o n i to r e d .

1 3 . 2 . 4 . 4 . 9 *    Re m o va l  an d  r e p l ac e m e n t o f flter  m e d i a  c o n ta i n ‐
i n g  c o m b u s ti b l e  d u s t s h al l  b e  p e r fo r m e d  b a s e d  o n  a s ta n d ar ‐
d i z e d  p r o c e d u r e  th at ad d r e s s e s  th e  h az ar d  o f th e  c o m b u s ti b l e

d u s t,  wo r k m e th o d s ,  an d  p e r s o n a l  p r o te c ti ve  e q u i p m e n t.

1 3 . 2 . 4 . 4 . 1 0  Fi l te r M e d i a P ro p e r ti e s .

1 3 . 2 . 4 . 4 . 1 0 . 1 *    C a r tr i d g e  flters  s h a l l  n o t b e  u s e d  wi th  p yr o ‐
p h o r i c  m e tal  d u s ts .

1 3 . 2 . 4 . 4 . 1 0 . 2    F i l te r  m e d i a s h al l  n o t b e  c h e m i c al l y r e a c ti ve  wi th
th e  c o l l e c te d  d u s t,  i n c l u d i n g  a n y c o n tam i n a n ts  c ar r i e d  i n  th e

d u s t s tr e am  wi th  th e  c o m b u s ti b l e  m e ta l .

1 3 . 2 . 4 . 4 . 1 1  E x p l o s i o n  P ro te c ti o n .

1 3 . 2 . 4 . 4 . 1 1 . 1    Wh e r e  p r o vi d e d ,  e x p l o s i o n  p r o te c ti o n  s h al l  b e
d i r e c te d  to  a s afe  l o c ati o n  awa y fr o m  ar e a s  wh e r e  p e r s o n n e l  a r e
n o r m a l l y p r e s e n t.

Δ 1 3 . 2 . 4 . 4 . 1 1 . 2 *    C o l l e c to r s  s h al l  b e  p r o te c te d  b y a m i n i m u m  o f
o n e  o f th e  fo l l o wi n g  e x p l o s i o n  p r o te c ti o n  m e th o d s :

( 1 ) * Defagration  ve n ti n g  i n  ac c o r d an c e  wi th  N F PA 6 8 ,  wh i c h
i n c l u d e s  th e  fo l l o wi n g r e q u i r e m e n ts :

( a) Wh e r e  defagration  ve n ti n g  i s  u s e d  o n  i n d o o r  d u s t
c o l l e c to r s ,  th e  ve n ts  s h a l l  b e  d u c te d  to  th e  o u ts i d e

a n d  th e  fow r e s i s tan c e  s h al l  b e  i n c l u d e d  i n  th e  ve n t
d e s i g n .

( b ) * Ve n t d u c ts  s h a l l  b e  d e s i gn e d  to  p r e ve n t ac c u m u l a‐
ti o n  o f m o i s tu r e .

( 2 ) * O x i d an t c o n c e n tr ati o n  r e d u c ti o n  i n  ac c o r d an c e  wi th
N F PA 6 9 ,  wh i c h  i n c l u d e s  th e  r e q u i r e m e n t to  m a i n tai n  a
m i n i m u m  c o n c e n tr ati o n  o f o x yge n  to  c o n tr o l  p yr o p h o r i c ‐
i ty d e p e n d i n g o n  th e  c h e m i c al  p r o p e r ti e s  o f th e  m a te r i al

b e i n g c o n ve ye d

( 3 ) Defagration  p r e s s u r e  c o n tai n m e n t i n  a c c o r d an c e  wi th
N F PA 6 9

( 4 ) * Defagration  s u p p r e s s i o n  i n  ac c o r d a n c e  wi th  N F PA 6 9 ,
wh e r e  th e  s u p p r e s s a n t h as  b e e n  s h o wn  to  b e  c h e m i c al l y
c o m p a ti b l e  an d  e ffe c ti ve  wi th  th e  m ate r i a l  c o l l e c te d

( 5 ) * D i l u ti o n  wi th  a c o m p ati b l e ,  n o n c o m b u s ti b l e  m ate r i a l  to
r e n d e r  th e  m i x tu r e  n o n c o m b u s ti b l e

( 6 ) * Defagration  ve n ti n g  th r o u g h  a l i s te d  d u s t r e te n ti o n  an d
fame-arresting  d e vi c e  th at h a s  b e e n  s h o wn  to  b e  e ffe c ti ve

wi th  th e  m e tal  b e i n g c o l l e c te d  th r o u gh  i n d e p e n d e n t
th i r d -p a r ty te s ti n g

1 3 . 2 . 4 . 4 . 1 1 . 3    I f th e  m e th o d  i n  1 3 . 2 . 4 . 4 . 1 1 . 2 ( 5 )  i s  u s e d ,  te s t
d ata fo r  specifc  d u s t an d  d i l u e n t c o m b i n ati o n s  s h al l  b e  p r o vi ‐

d e d  an d  s h al l  b e  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 .

1 3 . 2 . 4 . 4 . 1 1 . 4    Wh e r e  a n  e x p l o s i o n  h az ar d  e x i s ts  a n d  i s  n o t
p r o te c te d  b y 1 3 . 2 . 4 . 4 . 1 1 . 2 ( 2 )  o r  1 3 . 2 . 4 . 4 . 1 1 . 2 ( 5 ) ,  i s o l a ti o n  d e vi ‐

c e s  th a t h a ve  b e e n  s h o wn  to  b e  c o m p ati b l e  a n d  e ffe c ti ve  wi th
th e  m ate r i al  c o l l e c te d  s h a l l  b e  p r o vi d e d  to  p r e ve n t defagration
p r o p a ga ti o n  b e twe e n  c o n n e c te d  e q u i p m e n t i n  a c c o r d a n c e  wi th

N F PA 6 9 .

( A) *    E x p l o s i o n  i s o l ati o n  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
N F PA 6 9  b e twe e n  th e  d u s t c o l l e c to r  a n d  u p s tr e am  p r o c e s s .

( B )    Wh e r e  e x p l o s i o n  i s o l ati o n  i s  n o t p r o vi d e d ,  a  d o c u m e n te d
r i s k as s e s s m e n t 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

s h a l l  b e  p e r m i tte d  to  b e  c o n d u c te d  to  d e te r m i n e  a l te r n ate
p r o te c ti o n  m e th o d s .

1 3 . 2 . 4 . 4 . 1 1 . 5    T h e  s e l e c ti o n  o f th e  typ e  an d  l o c a ti o n  o f ve n ts  o r
we ak s e c ti o n s  o f th e  c o l l e c to r  s h al l  b e  d e s i gn e d  to  m i n i m i z e

i n j u r y to  p e r s o n n e l  a n d  to  m i n i m i z e  b l as t a n d  fre  d am a ge  to
n e ar b y e q u i p m e n t o r  s tr u c tu r e s .

1 3 . 2 . 4 . 4 . 1 1 . 6    Wh e r e  c o l l e c to r s  a r e  p r o vi d e d  wi th  defagration
ve n ts ,  th e  a r e a wi th i n  th e  defagration  ve n t' s  d i s c h ar g e  ar e a
s h a l l  b e  m ar ke d .

Δ 1 3 . 2 . 4 . 4 . 1 1 . 7    S i g n ag e  s h a l l  b e  p o s te d  n e ar  th e  d u s t c o l l e c to r
th a t r e ad s ,  a t a m i n i m u m ,  th e  fo l l o wi n g ,

C AU T I O N :

T H I S  D U S T  C O L L E C T O R C AN  C O N TAI N  E XP L O S I B L E
D U S T.

KE E P  O U T S I D E  T H E  M ARKE D  ARE A WH I L E  E Q U I P ‐
M E N T  I S  O P E RAT I N G .

Δ 1 3 . 2 . 4 . 4 . 1 1 . 8    Wh e r e  c o l l e c to r s  a r e  p r o vi d e d  wi th  defagration
ve n ts ,  ve n t c l o s u r e s  s h a l l  b e  c l e a r l y m ar ke d  wi th ,  at a  m i n i m u m ,

th e  fo l l o wi n g  te x t:

WARN I N G :

E XP L O S I O N  RE L I E F D E VI C E

1 3 . 2 . 4 . 4 . 1 2  C o l l e c te d  M ate ri al .

1 3 . 2 . 4 . 4 . 1 2 . 1 *    D i s c h a r ge  c o n tai n e r s  fo r  c o l l e c to r s  s h a l l  b e
e m p ti e d  b e fo r e  o r  wh e n  1 0 0  p e r c e n t o f th e  s to r ag e  c a p ac i ty o f
th e  c o n tai n e r  i s  a ttai n e d ,  o r  m o r e  fr e q u e n tl y as  d e te r m i n e d  b y

th e  D H A.
•

1 3 . 2 . 4 . 4 . 1 2 . 2    M ate r i al  r e m o ve d  fr o m  th e  c o l l e c to r  s h al l  b e
p e r m i tte d  to  b e  r e c yc l e d  i n to  a p r o c e s s  o r  m i x e d  wi th  a n  i n e r t
m a te r i al  i n  a  vo l u m e  r ati o  o f fve  p ar ts  i n e r t m ate r i a l  to  o n e
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P N E U M AT I C  C O N VE YI N G,  D U S T  C O L L E C T I O N ,  AN D  C E N T RAL I Z E D  VAC U U M  C L E AN I N G  S YS T E M S 4 8 4 - 4 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

p ar t m e tal  d u s t a n d ,  o n c e  m i x e d ,  s h a l l  b e  r e c yc l e d  o r  d i s p o s e d
o f i n  ac c o r d a n c e  wi th  l o c a l ,  s tate ,  an d  fe d e r a l  r e gu l a ti o n s .

1 3 . 2 . 4 . 4 . 1 2 . 3    P r e c au ti o n s  s h al l  b e  ta ke n  to  avo i d  c r e a ti n g d u s t
c l o u d s  wh e n  r e m o vi n g d u s t fr o m  th e  c o l l e c to r s .

1 3 . 2 . 4 . 4 . 1 2 . 4    T h e  d u s t r e m o ve d  s h al l  b e  r e c yc l e d  o r  d i s p o s e d
o f i n  ac c o r d a n c e  wi th  l o c a l ,  s tate ,  an d  fe d e r a l  r e gu l a ti o n s .

1 3 . 2 . 4 . 4 . 1 2 . 5    T h e  d u s t s h a l l  b e  d i s c h ar g e d  i n to  m e tal  c o n tai n ‐
e r s  th at s h a l l  b e  p r o m p tl y an d  ti gh tl y c o ve r e d  to  a vo i d  th e  c r e a‐
ti o n  o f a i r b o r n e  fu g i ti ve  d u s t.

1 3 . 2 . 4 . 4 . 1 3 *  Re q ui re m e n ts  fo r th e  C l e an  Ai r E x h au s t.

1 3 . 2 . 4 . 4 . 1 3 . 1    Re c yc l i n g  o f e x h au s t ai r  fr o m  fxed  d r y-typ e  d u s t
c o l l e c to r s  i n to  b u i l d i n gs  s h a l l  n o t b e  p e r m i tte d  u n l e s s  al l  o f th e
fo l l o wi n g  r e q u i r e m e n ts  a r e  m e t:

( 1 ) * T h e  m ate r i a l  b e i n g  c o l l e c te d  h as  a  c a l c u l ate d  ad i a b a ti c
fame  te m p e r atu r e  b e l o w 2 3 0 0 ° C  ( 4 1 7 2 ° F ) .

( 2 ) Wate r  h as  b e e n  s h o wn  to  b e  a n  e ffe c ti ve  e x ti n g u i s h i n g
ag e n t fo r  th e  m a te r i al  b e i n g c o l l e c te d .

( 3 ) C o m b u s ti b l e  o r  fammable  ga s e s  o r  vap o r s  a r e  n o t
p r e s e n t e i th e r  i n  th e  i n take  o r  i n  th e  r e c yc l e d  ai r  i n
c o n c e n tr a ti o n s  ab o ve  ap p l i c ab l e  i n d u s tr i al  h yg i e n e

e x p o s u r e  l i m i ts  o r  1  p e r c e n t o f th e  L F L ,  wh i c h e ve r  i s
l o we r.

( 4 ) * C o m b u s ti b l e  p ar ti c u l ate  s o l i d s  ar e  n o t p r e s e n t i n  th e
r e c yc l e d  a i r  i n  c o n c e n tr a ti o n s  a b o ve  ap p l i c ab l e  i n d u s ‐
tr i a l  h yg i e n e  e x p o s u r e  l i m i ts  o r  1 5  m g/ m 3 ,  wh i c h e ve r  i s

l o we r.
( 5 ) * T h e  o x yg e n  c o n c e n tr a ti o n  o f th e  r e c yc l e d  ai r  s tr e am  i s

b e twe e n  1 9 . 5  p e r c e n t an d  2 3 . 5  p e r c e n t b y vo l u m e .
( 6 ) P r o vi s i o n s  ar e  i n c o r p o r a te d  to  p r e ve n t tr an s m i s s i o n  o f

fame  an d  p r e s s u r e  e ffe c ts  fr o m  a  defagration  i n  a n
AM S  b ac k to  th e  fa c i l i ty u n l e s s  a  D H A i n d i c a te s  th a t
th o s e  e ffe c ts  d o  n o t p o s e  a th r e a t to  th e  fac i l i ty o r  th e

o c c u p an ts .
( 7 ) P r o vi s i o n s  ar e  i n c o r p o r a te d  to  p r e ve n t tr an s m i s s i o n  o f

s m o ke  an d  fame  fr o m  a fre  i n  a n  AM S  b ac k to  th e
fac i l i ty u n l e s s  a D H A i n d i c a te s  th a t th o s e  e ffe c ts  d o  n o t
p o s e  a  th r e at to  th e  fac i l i ty o r  th e  o c c u p an ts .

( 8 ) T h e  s ys te m  i n c l u d e s  a  m e th o d  fo r  d e te c ti n g  AM S
m a l fu n c ti o n s  th at wo u l d  r e d u c e  c o l l e c ti o n  effciency an d
al l o w i n c r e as e s  i n  th e  am o u n t o f c o m b u s ti b l e  p ar ti c u l ate
s o l i d s  r e tu r n e d  to  th e  b u i l d i n g.

( 9 ) T h e  b u i l d i n g  o r  r o o m  to  wh i c h  th e  r e c yc l e d  a i r  i s
r e tu r n e d  m e e ts  th e  h o u s e ke e p i n g r e q u i r e m e n ts  o f

C h ap te r  1 1 .
( 1 0 ) Re c yc l e d -a i r  d u c ts  ar e  i n s p e c te d  an d  c l e an e d  at l e as t

a n n u a l l y.

Δ 1 3 . 2 . 4 . 4 . 1 3 . 2    Ai r  s h al l  b e  p e r m i tte d  to  b e  r e c i r c u l a te d  fo r
m a te r i al s  n o t m e e ti n g i te m s  1 3 . 2 . 4 . 4 . 1 3 . 1 ( 1 )  an d
1 3 . 2 . 4 . 4 . 1 3 . 1 ( 2 )  i f th e  AM S  h as  a c o l l e c ti o n  c ap ac i ty m e e ti n g

th e  r e q u i r e m e n ts  o f 1 3 . 2 . 4 . 4 . 1 5 . 8 .

1 3 . 2 . 4 . 4 . 1 4    D r y-typ e  d u s t c o l l e c to r s  s h al l  b e  l o c a te d  o u ts i d e  o f
b u i l d i n g s  u n l e s s  p e r m i tte d  b y 1 3 . 2 . 4 . 4 . 1 5 .

1 3 . 2 . 4 . 4 . 1 5 *  I n d o o r D r y- Typ e  Ai r- M ate ri al  S e p arato r ( AM S ) .
Al l  p o r ti o n s  o f 1 3 . 2 . 4 . 4  o n  d r y- typ e  AM S  r e q u i re m e n ts  s h a l l

a p p l y to  i n d o o r  d r y- typ e  AM S  i n  ad d i ti o n  to  th i s  s e c ti o n .

1 3 . 2 . 4 . 4 . 1 5 . 1    A h a z a r d s  an a l ys i s  s h al l  b e  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  5 . 3  a n d  C h a p te r  7  to  e n s u r e  th at th e  r i s k to

p e r s o n n e l  an d  o p e r ati o n s  i s  m i n i m i z e d  fo r  b o th  n e w a n d  e x i s t‐
i n g s ys te m s .

1 3 . 2 . 4 . 4 . 1 5 . 2    T h e  c o l l e c to r  s h al l  b e  d e s i g n e d  to  c o m p l y wi th
al l  ap p l i c a b l e  r e q u i r e m e n ts  i n  th i s  c h ap te r.

1 3 . 2 . 4 . 4 . 1 5 . 3    T h e  r e q u i r e m e n ts  fo r  fre  p r o te c ti o n  fo r  i n d o o r
d r y-typ e  d u s t c o l l e c ti o n  s ys te m s  s h al l  ap p l y r e tr o ac ti ve l y.

( A)    An  au to m ati c  fxed  fre  s u p p r e s s i o n  s ys te m  s h al l  b e  p r o vi ‐
d e d  wi th  a  fre  e x ti n g u i s h i n g  ag e n t th at h as  b e e n  s h o wn  to  b e

e ffe c ti ve  wi th  th e  m ate r i a l  c o l l e c te d  fo r  i n d o o r  c o l l e c to r s .

( B )    An  a u to m a ti c  fxed  fre  s u p p r e s s i o n  s ys te m  s h a l l  n o t b e
r e q u i r e d  wh e r e  th e  am o u n t o f m a te r i al  c o l l e c te d  i s  l e s s  th an

0 . 4 5  kg  ( 1  l b )  c o m b u s ti b l e  m e tal  a n d  th e  d u s t c o l l e c to r  i s
e m p ti e d  afte r  e a c h  d ay o f o p e r ati o n .

( C )    C o l l e c te d  m a te r i al  s h al l  n o t b e  s to r e d  i n  th e  c o l l e c to r,  b u t
s h a l l  b e  c o n ti n u al l y e m p ti e d  fr o m  th e  c o l l e c to r  i n to  a s e a l e d

m e tal  c o n ta i n e r  th r o u gh  an  i s o l a ti o n  d e vi c e  i n  a c c o r d a n c e  wi th
N F PA 6 9 .

( D )    T h e  c o l l e c ti o n  o f m ate r i al s  o th e r  th a n  i r o n  o r  s te e l  d u s t
s h a l l  b e  p r o h i b i te d  i n  c o l l e c to r s  wi th  a d i r ty vo l u m e  g r e ate r
th a n  0 . 5 7  m 3  ( 2 0  ft3 )  o r  an  airfow g r e ate r  th a n  2 5 4 9  m 3 / h r
( 1 5 0 0  ft3 / m i n ) .

( E ) *    M e d i a c o l l e c to r s  s h a l l  c o n ta i n  a flter  b r e ak ( i . e . ,  b r o ke n -
b a g)  d e te c ti o n  s ys te m  th at au to m ati c al l y s h u ts  d o wn  th e  c o l l e c ‐

to r  an d  c o n n e c te d  e q u i p m e n t i f a flter  b r e a k i s  d e te c te d .

Δ 1 3 . 2 . 4 . 4 . 1 5 . 4 *    E x h au s t d u c ts  fr o m  th e  fa n  d i s c h a r ge  e x i ti n g
th e  b u i l d i n g s h al l  b e  as  s tr ai gh t an d  s h o r t a s  i s  p r ac ti c ab l e .

1 3 . 2 . 4 . 4 . 1 5 . 5 *    T h e  c o l l e c to r  i n l e t d u c t,  e x h au s t d u c t,  an d
b l o we r  s h al l  b e  i n s p e c te d  at l e a s t e ve r y 6  m o n th s  to  e n s u r e  th at
m a te r i al  i s  n o t ac c u m u l ati n g .

Δ 1 3 . 2 . 4 . 4 . 1 5 . 6    T h e  e x h au s t d u c t fr o m  an  AM S  l o c a te d  i n s i d e
th e  b u i l d i n g  th a t tr ave r s e s  th e  b u i l d i n g  an d  d i s c h a r ge s  o u ts i d e
s h a l l  b e  p r o te c te d  b y o n e  o f th e  fo l l o wi n g defagration  p r o te c ‐

ti o n  m e th o d s :

( 1 ) Defagration  p r e s s u r e  c o n tai n m e n t i n  ac c o r d an c e  wi th
N F PA 6 9

( 2 ) * Defagration  i s o l ati o n  i n  ac c o r d an c e  wi th  N F PA 6 9

1 3 . 2 . 4 . 4 . 1 5 . 7 *    I f th e  m ate r i a l  m e e ts  e i th e r  o f th e  fo l l o wi n g
c r i te r i a,  th e  a d d i ti o n al  r e q u i r e m e n ts  i n  1 3 . 2 . 4 . 4 . 1 5 . 7 ( A) ,

1 3 . 2 . 4 . 4 . 1 5 . 7 ( B ) ,  an d  1 3 . 2 . 4 . 4 . 1 5 . 7 ( C )  ap p l y:

( 1 ) T h e  m ate r i a l  i s  a U N  C l a s s  4 . 3  s o l i d  a s  te s te d  u s i n g  U N
4 . 3  wate r  r e a c ti vi ty te s t m e th o d s .

( 2 ) * Wate r  h a s  n o t b e e n  s h o wn  to  b e  a n  e ffe c ti ve  e x ti n g u i s h ‐
i n g a ge n t ( see Table A. 1 0. 5. 3) .

( A) *    M e d i a  c o l l e c to r s  s h al l  i n c l u d e  au to m ati c  c l e an i n g o f
flters,  a n d  th e  p r e s s u r e  d r o p  ac r o s s  th e  flter  s h al l  b e  c o n ti n u ‐

o u s l y m o n i to r e d  a n d  al ar m s  ac ti vate d  i f th e  p r e s s u r e  i s  o u ts i d e
o f e s ta b l i s h e d  o p e r a ti n g r a n ge s .

Δ ( B )    T h e  c o l l e c to r  s h al l  c o n ta i n  a  war n i n g s i gn  s tati n g  th e
fo l l o wi n g:

T H I S  C O L L E C T O R C O N TAI N S  C O M B U S T I B L E  M E TAL
D U S T.

D O  N O T  E XT I N G U I S H  WI T H  WAT E R.

( C )    T h e  e m e r ge n c y r e s p o n s e  p l a n  r e q u i r e d  i n  S e c ti o n  1 0 . 8
s h a l l  i n c l u d e  th e  fo l l o wi n g  i n fo r m a ti o n  to  e m e r g e n c y r e s p o n d ‐
e r s :

( 1 ) L o c ati o n  o f i n d o o r  d r y-typ e  d u s t c o l l e c to r s
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C O M B U S T I B L E  M E TAL S4 8 4 - 4 4

2 0 2 2  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 ) D i r e c ti o n  th at th e  c o l l e c to r  i s  n o t to  b e  o p e n e d  to  e x ti n ‐
g u i s h  a  fre

( 3 ) * D i r e c ti o n  th at a  fre  i n  th e  c o l l e c to r  i s  n o t to  b e  e x ti n ‐
g u i s h e d  wi th  wate r

( 4 ) A d e s c r i p ti o n  o f th e  au to m ati c  fre  e x ti n gu i s h i n g  s ys te m
o n  th e  c o l l e c to r

( 5 ) A l i s t o f e ffe c ti ve  e x ti n gu i s h i n g  ag e n ts  fo r  th e  m a te r i al
b e i n g c o l l e c te d  i n  th e  c o l l e c to r

Δ 1 3 . 2 . 4 . 4 . 1 5 . 8    I n d o o r  d r y-typ e  d u s t c o l l e c to r s  s h al l  b e  p e r m i t‐
te d  fo r  l e ga c y m e ta l s  c o ve r e d  b y C h ap te r  1 7 ,  p r o vi d e d  th at o n e
o f fo l l o wi n g  p r o vi s i o n s  a r e  m e t:

( 1 ) T h e  m a x i m u m  a m o u n t o f m e tal  i n  a c o m b u s ti b l e  fo r m
a c c u m u l a ti n g i n  th e  c o l l e c to r  r e c e p ta c l e  s h al l  n o t e x c e e d

a m ax i m u m  a c c u m u l a ti o n  o f 4 . 5  kg ( 1 0  l b )  o f m a te r i al
gr e a te r  th a n  5 0 0  m i c r o n s  wi th  a m ax i m u m  o f 0 . 4 5  kg

( 1  l b )  o f m a te r i al  l e s s  th an  5 0 0  m i c r o n s  fo r  an  a gg r e ga te
o f 5  kg ( 1 1  l b )  to ta l .

( 2 ) T h e  AM S  h a s  a d i r ty vo l u m e  l e s s  th an  0 . 2  m 3  ( 8  ft3 )  o r  an
airfow l e s s  th a n  8 5 0  m 3 / h r  ( 5 0 0  ft3 / m i n ) ,  a n d  th e

d i s c h ar g e  c o n tai n e r  i s  e m p ti e d  i n  ac c o r d an c e  wi th
1 3 . 2 . 4 . 4 . 1 2 .

1 3 . 2 . 4 . 4 . 1 5 . 9    I n d o o r  d r y-typ e  d u s t c o l l e c to r s  s h al l  b e  p e r m i t‐
te d  fo r  m e tal s  c o ve r e d  b y C h ap te r  1 8 ,  m e e ti n g th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e  P m ax  i s  l e s s  th an  8  b a r-g a s  m e as u r e d  u s i n g th e  te s t
m e th o d  i n  AS T M  E 1 2 2 6 ,  Standard Test Method for Explosibil‐
ity of Dust Clouds.

( 2 ) T h e  Ks t i s  l e s s  th a n  1 5 0  b ar-m / s  as  m e as u r e d  u s i n g  th e  te s t
m e th o d  i n  AS T M  E 1 2 2 6 .

( 3 ) T h e  m i n i m u m  i gn i ti o n  e n e r g y ( M I E )  i s  g r e ate r  th a n
1 0 0  m J  as  m e a s u r e d  u s i n g th e  te s t m e th o d  i n  AS T M

E 2 0 1 9 ,  Standard Test Method for Minimum Ignition Energy of
a Dust Cloud in Air.

( 4 ) T h e  m ate r i a l  i s  n o t a U N  C l a s s  4 . 2  s o l i d  a s  te s te d  u s i n g
U N  4 . 2  s e l f-h e a ti n g te s t m e th o d s .

( 5 ) T h e  c o l l e c ti o n  o f m a te r i al s  o th e r  th an  i r o n  o r  s te e l  d u s t i s
p r o h i b i te d  i n  c o l l e c to r s  wi th  a d i r ty vo l u m e  gr e a te r  th a n
0 . 5 7  m 3  ( 2 0  ft3 )  o r  an  airfow gr e a te r  th an  2 5 4 9  m 3 / h r
( 1 5 0 0  ft3 / m i n ) .

N 1 3 . 2 . 4 . 4 . 1 5 . 1 0    Wh e r e  a n  e n ti r e  d u s t c o l l e c ti o n  an d  AM S
s ys te m ,  i n c l u d i n g th e  m a te r i al  c o l l e c ti o n  c o n ta i n e r,  i s  p r o te c te d
fr o m  fre  an d  e x p l o s i o n  i n  a c c o r d a n c e  wi th  1 3 . 2 . 4 . 4 . 1 1 . 2 ( 2 ) ,
th e  q u an ti ty o f c o l l e c te d  m a te r i al  s h al l  b e  p e r m i tte d  to  b e

i n c r e as e d  to  2 2 7  kg ( 5 0 0  l b ) ,  o r  a  va l u e  d e te r m i n e d  b y a D H A.

1 3 . 2 . 4 . 4 . 1 6 *  P o r tab l e  I n d o o r D r y- Typ e  Ai r- M ate ri al  S e p arato rs
( AM S )  ( D us t C o l l e c to rs ) .

1 3 . 2 . 4 . 4 . 1 6 . 1    I n d i vi d u al  m ac h i n e s  wi th  p o r tab l e  d r y d u s t-
c o l l e c ti o n  c ap ab i l i ti e s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  i n d o o r s
wh e n  th e  o b j e c t b e i n g  p r o c e s s e d  o r  fnished  i s  i n c a p a b l e  o f

b e i n g m o ve d  to  a  p r o p e r l y ar r a n ge d  fxed  h o o d  o r  e n c l o s u r e
a n d  s h al l  i n c o rp o r ate  th e  s afe g u a r d s  i n  1 3 . 2 . 4 . 4 . 1 6 .

1 3 . 2 . 4 . 4 . 1 6 . 2    P o r ta b l e  i n d o o r  d r y-typ e  d u s t c o l l e c to r s  s h al l  n o t
b e  c o n n e c te d  to  a  p e r m an e n t fxed  p i p i n g  s ys te m .

1 3 . 2 . 4 . 4 . 1 6 . 3    T h e  o p e r a ti o n  o f p o r ta b l e  d r y d u s t- c o l l e c ti o n
d e vi c e s  s h al l  b e  s u b j e c t to  a  D H A to  e n s u r e  th at th e  r i s k to
p e r s o n n e l  a n d  o p e r ati o n s  fr o m  fash  fre  an d  s h r a p n e l  i s  m i n i ‐

m i z e d .

( A) *    T h e  p o rtab l e  d u s t c o l l e c to r  s h a l l  n o t b e  u s e d  i n  a n  i d e n ‐
tifed  defagration  h az ar d  ar e a u n ti l  ap p r o p r i a te  h o u s e ke e p i n g

m e th o d s  i n  C h ap te r  1 1  h ave  b e e n  u s e d  to  r e m o ve  h az ar d o u s
q u an ti ti e s  o f d u s t.

( B ) *    P o r tab l e  d r y AM S  wi th  a d i r ty s i d e  vo l u m e  l e s s  th an  o r
e q u al  to  0 . 2  m 3  ( 8  ft3 )  s h a l l  n o t b e  r e q u i r e d  to  b e  p r o te c te d

ag ai n s t e x p l o s i o n  i n  ac c o r d an c e  wi th  N F PA 6 9 .

1 3 . 2 . 4 . 4 . 1 6 . 4    P e r s o n al  p r o te c ti ve  c l o th i n g s h al l  c o m p l y wi th
S e c ti o n  8 . 6 .

1 3 . 2 . 4 . 4 . 1 6 . 5    P r i o r  to  a c h an g e  i n  th e  c o l l e c te d  m ate r i a l s ,  th e
p o r ta b l e  d r y-typ e  AM S  a n d  al l  a s s o c i a te d  c o m p o n e n ts  s h a l l  b e
th o r o u g h l y c l e an e d .

1 3 . 2 . 4 . 4 . 1 6 . 6    G r o u n d i n g o f p e r s o n n e l  o p e r ati n g  p o r tab l e
i n d o o r  d u s t c o l l e c to r s  s h al l  c o m p l y wi th  9 . 4 . 7 . 1 . 6 .

1 3 . 2 . 4 . 4 . 1 6 . 7    T h e  AM S  an d  an y a s s o c i a te d  c o m p o n e n ts  s h a l l
b e  b o n d e d  a n d  g r o u n d e d  to  an  e ar th  gr o u n d .

1 3 . 2 . 4 . 4 . 1 6 . 8    H az ar d s  a s s o c i a te d  wi th  s ta ti c  d i s c h ar g e  s h al l  b e
m i ti ga te d  i n  ac c o r d an c e  wi th  s u b s e c ti o n  9 . 4 . 7 . 1 .

1 3 . 2 . 4 . 4 . 1 6 . 9    H o s e s  s h al l  b e  a p p r o p r i ate  fo r  u s e  an d  b e  s ta ti c
d i s s i p ati ve  o r  c o n d u c ti ve .

1 3 . 2 . 4 . 4 . 1 6 . 1 0 *    H o s e s  a n d  n o z z l e s  s h al l  b e  b o n d e d  an d  gr o u n ‐
d e d ,  a n d  a  p ath  to  gr o u n d  s h al l  b e  verifed  p r i o r  to  u s e  afte r

e a c h  m o ve m e n t,  e ac h  n e w c o n n e c ti o n ,  o r  b o th .

1 3 . 2 . 4 . 4 . 1 6 . 1 1    T h e  r e s i s ta n c e  o f th e  p ath  to  g r o u n d  s h a l l  b e
d o c u m e n te d  a n d  m ai n ta i n e d .

1 3 . 2 . 4 . 4 . 1 6 . 1 2 *    T h e  m ate r i a l  c o l l e c te d  s h al l  b e  l i m i te d  to
2 . 2  kg ( 5  l b )  an d ,  a t a  m i n i m u m ,  e m p ti e d  d a i l y.

1 3 . 2 . 4 . 4 . 1 6 . 1 3    T h e  c o l l e c to r  s h al l  n o t b e  u s e d  o n  p r o c e s s e s
g e n e r ati n g  h o t e m b e r s  o r  s p ar ks .

•
1 3 . 2 . 4 . 4 . 1 7  O p e rati o n s  G e n e rati n g H o t P ar ti c l e s .

1 3 . 2 . 4 . 4 . 1 7 . 1 *    Gr i n d i n g ,  s a n d i n g ,  p o l i s h i n g,  c u tti n g / s a wi n g ,
p l a s m a  s p r ay,  o r  o th e r  o p e r ati o n s  ge n e r a ti n g h o t m e tal  p ar ti ‐
c l e s  s h al l  h ave  a s p a r k ar r e s te r  s ys te m  u p s tr e a m  o f th e  AM S .

1 3 . 2 . 4 . 4 . 1 7 . 2 *    D u s t c o l l e c ti o n  s ys te m s  fo r  h o t m e ta l l i c  n an o ‐
p ar ti c l e s  s h al l  b e  i n e r te d  u n l e s s  c o m b u s ti b i l i ty te s ti n g  o f n an o ‐

p ar ti c l e  d u s t s am p l e s  d e m o n s tr a te  th a t th e  p ar ti c l e s  a r e  n o t
p yr o p h o r i c .

1 3 . 2 . 4 . 4 . 1 7 . 3 *    O r d i n a r y c o m b u s ti b l e s  s h a l l  n o t b e  al l o we d  to
e n te r  d u s t c o l l e c ti o n  s ys te m s  u s i n g d r y-typ e  AM S  c o l l e c ti n g  h o t
m e tal  p ar ti c l e s .

1 3 . 2 . 4 . 4 . 1 7 . 4    M e ta l  te m p e r atu r e s  a t th e  d u s t c o l l e c to r  s h a l l  b e
c o m p a ti b l e  wi th  th e  l i m i ti n g  te m p e r a tu r e  o f th e  flter  m e d i a .

1 3 . 2 . 4 . 5 *  We t- Typ e  Ai r- M ate ri al  S e p arato r ( AM S )  Re q ui re ‐
m e n ts .

1 3 . 2 . 4 . 5 . 1    T h e  e x h au s t ve n t s h al l  te r m i n a te  to  a  s a fe  l o c a ti o n
o u ts i d e  th e  b u i l d i n g a n d  s h a l l  b e  s e c u r e l y fa s te n e d  e x c e p t a s

p r o vi d e d  i n  1 3 . 2 . 4 . 5 . 3 .

1 3 . 2 . 4 . 5 . 2    T h e  c l e a n  ai r  s h al l  n o t b e  p e r m i tte d  to  b e  r e tu r n e d
to  an  identifed  defagration  h az ar d  a r e a.

1 3 . 2 . 4 . 5 . 3    T h e  c l e an e d  ai r  s h al l  b e  p e r m i tte d  to  b e  r e tu r n e d
to  th e  i n d o o r  wo r k ar e a  wh e n  te s ts  c o n d u c te d  p r o ve  th a t th e
c o l l e c to r ' s  effciency i s  gr e a t e n o u g h  to  p r o vi d e ,  to  b o th

p e r s o n n e l  an d  p r o p e r ty,  s a fe ty i n  th e  p a r ti c u l a r  i n s ta l l a ti o n
wi th  r e g ar d  to  p a r ti c u l a te  m atte r  i n  th e  c l e an e d  ai r  a n d  ac c u ‐
m u l ati o n s  o f p a r ti c u l a te  m atte r  a n d  h yd r o ge n  i n  th e  wo r k a r e a.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  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 2  E d i t i o n

1 3 . 2 . 4 . 5 . 4    T h e  e x h au s t d u c t s h a l l  b e  as  s h o r t an d  s tr ai g h t a s  i s
p r ac ti c al  an d  s h al l  b e  d e s i g n e d  to  wi th s tan d  th e  s am e  e x p l o s i o n
p r e s s u r e  as  th e  we t-typ e  d u s t c o l l e c to r.

1 3 . 2 . 4 . 5 . 5 *    T h e  o u tl e t p o r ti o n  o f th e  AM S  an d  th e  e x h a u s t
ve n t d u c t s h al l  b e  i n s p e c te d  a n d  c l e an e d  as  r e q u i r e d  to  p r e ve n t
b u i l d u p  o f d e p o s i ts  o f c o m b u s ti b l e  m e ta l  d u s ts  o n  th e  i n te r i o r
s u r fac e s .

1 3 . 2 . 4 . 5 . 6 *    T h e  we t-typ e  AM S  s h a l l  m e e t o r  e x c e e d  th e  d e s i g n
effciency o f c o m b u s ti b l e  d u s t c o l l e c ti o n  a t al l  ti m e s  d u r i n g
n o r m a l  o p e r ati o n .

1 3 . 2 . 4 . 5 . 7    T h e  u s e  o f a d d i ti o n al  d r y flter  m e d i a e i th e r  d o wn ‐
s tr e am  o r  c o m b i n e d  wi th  a  we t c o l l e c to r  s h a l l  n o t b e  p e r m i tte d .

1 3 . 2 . 4 . 5 . 7 . 1    Wh e r e  r e q u i r e d  to  m e e t i n d u s tr i al  h ygi e n e  e x p o ‐
s u r e ,  d r y flter  m e d i a s h al l  b e  p e r m i tte d  to  b e  l o c ate d  d o wn ‐
s tr e am  o f th e  we t-typ e  c o l l e c to r  wh e n  e q u i p p e d  wi th  al l  o f th e
fo l l o wi n g :

( 1 ) S i g n s  p o s te d  i n  th e  ar e a  war n i n g o f th e  h az ar d s  as s o c i ate d
wi th  th e  u s e  o f d r y flter  m e d i a

( 2 ) A d i ffe r e n ti al  p r e s s u r e  al ar m
( 3 ) S tati c  d i s s i p ati ve  o r  c o n d u c ti ve  flter  m e d i a
( 4 ) A m e an s  to  l i m i t h yd r o ge n  ac c u m u l ati o n  to  1 0  p e r c e n t o f

th e  L F L
( 5 ) A h i gh -te m p e r a tu r e  a l a r m  a t th e  flter  m e d i a l i m i t

1 3 . 2 . 4 . 5 . 8  O p e rati o n al  S afe guard s .

1 3 . 2 . 4 . 5 . 8 . 1 *    T h e  p o we r  s u p p l y to  th e  d u s t-p r o d u c i n g  e q u i p ‐
m e n t s h a l l  b e  i n te r l o c ke d  wi th  th e  d r i ve  m o to r  o f th e  e x h a u s t
b l o we r  a n d  th e  l i q u i d - l e ve l ,  l i q u i d -s u p p l y r ate  c o n tr o l l e r  o f th e
we t- typ e  AM S ,  o r  b o th ,  to  e n s u r e  th at th e  s ys te m  wi l l  s h u t d o wn
th e  e q u i p m e n t i t s e r ve s  i f i m p r o p e r  s ys te m  fu n c ti o n  i s  d e te c te d .

1 3 . 2 . 4 . 5 . 8 . 2    A ti m e  d e l ay s wi tc h  o r  e q u i val e n t d e vi c e  s h a l l  b e
p r o vi d e d  o n  th e  d u s t-p r o d u c i n g e q u i p m e n t to  p r e ve n t th e  s tar t
o f th e  d u s t-p r o d u c i n g  p r o c e s s  u n ti l  th e  we t-typ e  AM S  a n d  AM D
ar e  fu l l y o p e r a ti o n a l .

1 3 . 2 . 4 . 5 . 8 . 3    An  i n te r l o c k s h al l  b e  p r o vi d e d  to  p r e ve n t o p e r a‐
ti o n  o f th e  we t-typ e  AM S  u n l e s s  wate r  ta n k c a p ac i ty an d  wate r
s u p p l y i s  m a i n tai n e d .

1 3 . 2 . 4 . 5 . 8 . 4    T h e  AM S  s h a l l  b e  c o n s tr u c te d  o f c o n d u c ti ve
m a te r i al s  o r  b e  s tati c  d i s s i p ati ve .

1 3 . 2 . 4 . 5 . 9 *  D i s p o s al  o f S l u d ge  fro m  Wate r- B as e d  We t- Typ e  Ai r-
M ate ri al  S e p arato rs .

1 3 . 2 . 4 . 5 . 9 . 1 *    Al l  s l u d g e  r e m o ve d  fr o m  we t-typ e  AM S  s h al l  b e
c o l l e c te d  an d  tr an s p o r te d  i n  c o ve r e d ,  ve n te d  m e tal  c o n tai n e r s
an d  r e m o ve d  d a i l y,  at a m i n i m u m ,  to  a s afe  o u td o o r  s to r ag e  o r
ve n ti l ate d  d i s p o s a l  ar e a .

1 3 . 2 . 4 . 5 . 9 . 2    S l u d ge  fr o m  we t-typ e  AM S  s h al l  b e  m a n ag e d  p r i o r
to  d i s p o s al  an d  r e c yc l e d  o r  d i s p o s e d  o f i n  ac c o r d an c e  wi th
ap p l i c a b l e  fe d e r al ,  s ta te ,  an d  l o c al  r e g u l ati o n s .

1 3 . 2 . 4 . 5 . 9 . 3    M a te r i al  r e m o ve d  fr o m  we t-typ e  AM S  s h a l l  b e
p e r m i tte d  to  b e  m i x e d  wi th  an  i n e r t m ate r i a l  ( e . g. ,  s a n d  o r
m a te r i al  th a t i s  n o n r e a c ti ve  wi th  th e  c o m b u s ti b l e  m e tal )  i n  a
vo l u m e  r a ti o  o f at l e as t fve  p ar ts  i n e r t m ate r i a l  to  o n e  p a r t
m e tal  d u s t.

1 3 . 2 . 4 . 5 . 9 . 4    S m o ki n g  o r  o p e n  fames  s h al l  b e  p r o h i b i te d  i n
th e  d i s p o s a l  ar e a  an d  th r o u g h o u t th e  d i s p o s a l  p r o c e s s .

1 3 . 2 . 4 . 5 . 9 . 5    O p e n  s to r ag e  o f s l u d g e  fr o m  we t-typ e  AM S  s h a l l
b e  i s o l ate d  an d  s e g r e g ate d  fr o m  o th e r  c o m b u s ti b l e  m a te r i al s

an d  m e tal  s c r ap  to  p r e ve n t p r o p ag ati o n  o f a fre.

1 3 . 2 . 4 . 5 . 9 . 6    S l u d g e  l e ve l  b u i l d u p  i n  th e  s l u d ge  ta n k o f th e  we t-
typ e  AM S  s h a l l  n o t e x c e e d  5  p e r c e n t o f th e  tan k l i q u i d  c ap ac i ty
as  m e a s u r e d  b y vo l u m e .

1 3 . 2 . 4 . 5 . 1 0 *  Re q u i re m e n ts  to  P re ve n t th e  B u i l d u p  o f H yd ro ‐
ge n  i n  Wate r- B as e d  We t- Typ e  Ai r- M ate ri al  S e p arato rs .

1 3 . 2 . 4 . 5 . 1 0 . 1    We t-typ e  AM S  s h a l l  b e  d e s i g n e d  s o  th at h yd r o ‐
g e n  ge n e r a te d  fr o m  th e  m e tal  c o n tac ti n g th e  wate r  i s  ve n te d  a t

al l  ti m e s .

1 3 . 2 . 4 . 5 . 1 0 . 2    Ve n ts  s h al l  r e m ai n  o p e n  an d  u n o b s tr u c te d  wh e n
th e  m ac h i n e  i s  s h u t d o wn .

1 3 . 2 . 4 . 5 . 1 0 . 3    Wh e n  th e  AM S  i s  n o t i n  o p e r ati o n ,  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  p r o vi d e d  b y a n  i n d e p e n d e n t b l o we r  o r
b y an  u n i m p e d e d  ve n t.

1 3 . 2 . 4 . 5 . 1 0 . 4    E ac h  c h a m b e r  o f th e  AM S  s h al l  b e  ve n te d  to
d i s s i p ate  th e  h yd r o ge n .

1 3 . 2 . 4 . 5 . 1 0 . 5    S l u d g e  s h al l  b e  r e m o ve d  fr o m  th e  AM S  wh e n ‐
e ve r  th e  AM S  i s  to  r e m a i n  i n o p e r ati ve  fo r  a p e r i o d  o f 2 4  h o u r s

o r  m o r e .

1 3 . 2 . 4 . 5 . 1 1  Ad d i ti o n al  Re q ui re m e n ts  fo r Wate r- B as e d  We t-
Typ e  AM S .

1 3 . 2 . 4 . 5 . 1 1 . 1    Wh e r e  ap p r o ve d ,  th e  b u i l d u p  o f h yd r o g e n  i n
p o r ta b l e  c o l l e c to r s  s h al l  b e  p e r m i tte d  to  b e  m i ti g ate d  th r o u g h
th e  u s e  o f a n  u n i m p e d e d  ve n t i n  l i e u  o f a n  au x i l i a r y b l o we r.

1 3 . 2 . 4 . 5 . 1 1 . 2    H yd r o ge n  ve n ts  s h al l  r e m a i n  o p e n  a n d  u n o b ‐
s tr u c te d  wh e n  th e  m a c h i n e  i s  s h u t d o wn .

1 3 . 2 . 4 . 5 . 1 1 . 3    Wh e n  th e  d u s t c o l l e c to r  i s  n o t i n  o p e r ati o n ,
ve n ti l ati o n  s h a l l  b e  p e r m i tte d  to  b e  p r o vi d e d  b y an  i n d e p e n ‐

d e n t b l o we r  o r  b y an  u n i m p e d e d  ve n t.

1 3 . 2 . 4 . 5 . 1 1 . 4    H yd r o ge n  s h al l  b e  p e r m i tte d  to  b e  ve n te d
i n d o o r s  wh e r e  th e  D H A d o c u m e n ts  th at th i s  ac ti vi ty i s  ac c e p ta‐

b l e  a n d  c o n s i d e r s  th e  e ffe c ts  o f h yd r o g e n  b u i l d u p  wi th i n  th e
b u i l d i n g .

1 3 . 2 . 4 . 5 . 1 1 . 5    E ac h  c h am b e r  o f th e  c o l l e c to r  s h al l  b e  ve n te d  to
d i s s i p ate  th e  h yd r o ge n .

1 3 . 2 . 4 . 5 . 1 2  Ad d i ti o n al  Re q u i re m e n ts  fo r N o n - Wate r- B as e d
We t- Typ e  AM S .

1 3 . 2 . 4 . 5 . 1 2 . 1    T h e  l i q u i d  u s e d  s h a l l  b e  l i m i te d  to  n o n aq u e o u s
C l a s s  I I I B  o r  n o n c o m b u s ti b l e  l i q u i d s .

1 3 . 2 . 4 . 5 . 1 2 . 2    P o s s i b l e  vap o r  ge n e r a ti o n  d u e  to  m e ta l  r e ac ti o n
wi th  th e  l i q u i d  s h al l  b e  e va l u ate d  an d  ad d r e s s e d  as  p a r t o f th e

D H A r e q u i r e d  i n  C h a p te r  7 .

1 3 . 2 . 4 . 5 . 1 2 . 3    C l as s  I I I B  l i q u i d s  s h a l l  b e  h a n d l e d  i n  ac c o r d a n c e
wi th  N F PA 3 0 .

1 3 . 2 . 4 . 5 . 1 2 . 4    P r e s s u r i z e d  tr a n s fe r  o f l i q u i d  s h al l  b e  p r o h i b i te d .

1 3 . 2 . 4 . 5 . 1 2 . 5    F o r m ati o n  o f l i q u i d  r e s i d u e  i n  th e  vi c i n i ty o f th e
o p e r ati n g  u n i t s h al l  b e  m i n i m i z e d .
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C O M B U S T I B L E  M E TAL S4 8 4 - 4 6

2 0 2 2  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 .

1 3 . 2 . 4 . 5 . 1 3  P o r tab l e  I n d o o r We t- Typ e  I m m e rs i o n  Ai r- M ate ri al
S e p arato rs  ( AM S ) .

1 3 . 2 . 4 . 5 . 1 3 . 1    P o r ta b l e  i n d o o r  we t-typ e  i m m e r s i o n  AM S  s h a l l
c o m p l y wi th  1 3 . 2 . 3 . 5  a n d  1 3 . 2 . 4 . 5 . 1 0 . 1  th r o u gh  1 3 . 2 . 4 . 5 . 1 0 . 5 ,  i n
ad d i ti o n  to  th i s  s e c ti o n .

1 3 . 2 . 4 . 5 . 1 3 . 2    P e r s o n a l  p r o te c ti ve  c l o th i n g  s h al l  c o m p l y wi th
S e c ti o n  8 . 6 .

1 3 . 2 . 4 . 5 . 1 3 . 3    Wh e n  th e  c o l l e c to r  i s  to  r e m a i n  i n o p e r ati ve  fo r  a
p e r i o d  o f 2 4  h o u r s  o r  m o r e ,  s l u d g e  s h al l  b e  r e m o ve d  fr o m  th e
c o l l e c to r  o r  th e  c o l l e c to r  s h a l l  b e  p e r m i tte d  to  b e  m o ve d  to  a n
ap p r o ve d  s afe  l o c ati o n  wh e r e  h yd r o g e n  ve n ti n g  an d  o th e r
h a z a r d s  ar e  suffciently m i ti ga te d .

1 3 . 2 . 4 . 5 . 1 3 . 4    H o s e s  s h a l l  b e  a p p r o p r i ate  fo r  u s e  an d  b e  s ta ti c
d i s s i p ati ve  o r  c o n d u c ti ve .

1 3 . 2 . 4 . 5 . 1 3 . 5    H o s e s  an d  n o z z l e s  s h al l  b e  b o n d e d  an d
gr o u n d e d  an d  s h a l l  i n c l u d e  a  m o n i to r i n g  s ys te m  to  confrm
ap p r o p r i a te  b o n d i n g  a n d  gr o u n d i n g .  A p ath  to  gr o u n d  s h al l  b e
verifed  p r i o r  to  e ac h  m o ve m e n t,  p r i o r  to  e ac h  n e w c o n n e c ‐
ti o n ,  o r  p r i o r  to  b o th  at l e a s t d a i l y.

1 3 . 2 . 4 . 5 . 1 3 . 6    T h e  m a x i m u m  c ap ac i ty s h a l l  n o t e x c e e d  2 0  l b
( 9  kg)  o f s l u d g e .

1 3 . 3 *  C e n tral i z e d  Vac u u m  C l e an i n g S ys te m .

1 3 . 3 . 1  G e n e ral  Re q u i re m e n ts .

1 3 . 3 . 1 . 1 *    Wh e r e  u s e d  to  h an d l e  c o m b u s ti b l e  m e tal  d u s ts ,  th e
s ys te m  s h a l l  b e  d e s i gn e d  b y an d  i n s tal l e d  u n d e r  th e  s u p e r vi s i o n
o f qualifed  p e r s o n s  wh o  a r e  kn o wl e d g e ab l e  a b o u t th i s  typ e  o f
s ys te m  an d  th e  as s o c i ate d  h a z a r d s .

1 3 . 3 . 1 . 2 *    Wh e r e  i t i s  n e c e s s ar y to  m ake  c h an g e s  to  an  e x i s ti n g
s ys te m ,  a l l  c h an g e s  s h a l l  b e  m an a ge d  i n  a c c o r d a n c e  wi th  th e
m a n ag e m e n t o f c h an g e  ( M O C )  p o l i c y.

1 3 . 3 . 1 . 3 *    T h e  s ys te m  s h al l  b e  d e s i g n e d  a n d  m a i n tai n e d  to
e n s u r e  th at th e  ai r- an d - m a te r i al  ve l o c i ty i n  th e  tu b i n g ,  p i p i n g
n e two r k,  o r  b o th  m e e ts  o r  e x c e e d s  th e  m i n i m u m  r e q u i r e d  to
ke e p  th e  i n te r i o r  s u r fa c e s  fr e e  o f ac c u m u l ati o n s  u n d e r  a l l
n o r m al  o p e r ati o n al  m o d e s .

1 3 . 3 . 2 *  Specifc  Re q u i re m e n ts  fo r C e n tral i z e d  Vac u u m  C l e an ‐
i n g S ys te m s .

1 3 . 3 . 2 . 1 *    T h e  s ys te m  s h a l l  b e  d e s i g n e d  to  a s s u r e  m i n i m u m
c o n ve yi n g ve l o c i ti e s  at al l  ti m e s  wh e th e r  th e  s ys te m  i s  u s e d  wi th
a s i n g l e  o r  m u l ti p l e  s i m u l tan e o u s  o p e r a to r s .

1 3 . 3 . 2 . 2 *    T h e  h o s e  l e n gth  an d  d i am e te r  s h al l  b e  s i z e d  fo r  th e
ap p l i c a ti o n  a n d  o p e r a ti o n .

1 3 . 3 . 2 . 3 *    Va c u u m  c l e an i n g to o l s  s h a l l  b e  c o n s tr u c te d  o f m e tal
o r  s h al l  b e  s tati c  d i s s i p ati ve  an d  p r o vi d e  p r o p e r  gr o u n d i n g  an d
b o n d i n g to  th e  h o s e .

1 3 . 3 . 2 . 4 *    Va c u u m  c l e an i n g h o s e  s h al l  b e  s ta ti c  d i s s i p a ti ve  o r
c o n d u c ti ve  an d  s h a l l  b e  g r o u n d e d .

1 3 . 3 . 2 . 5    C e n tr al i z e d  va c u u m  c l e a n i n g  s ys te m s  s h a l l  b e  u s e d
o n l y fo r  r e m o va l  o f d u s t ac c u m u l ati o n s  to o  s m al l ,  to o
d i s p e r s e d ,  o r  to o  i n ac c e s s i b l e  to  b e  th o r o u g h l y c l e a n e d  b y
h an d  b r u s h i n g.

1 3 . 3 . 2 . 6 *    T h e  e n ti r e  c e n tr al i z e d  vac u u m  c l e a n i n g  s ys te m  s h a l l
b e  e ffe c ti ve l y b o n d e d  an d  gr o u n d e d  to  m i n i m i z e  th e  ac c u m u l a‐
ti o n  o f s tati c  e l e c tr i c al  c h ar g e .

1 3 . 3 . 2 . 7 *    T h e  tu b i n g,  p i p i n g ,  o r  b o th  u s e d  i n  th e  s ys te m  s h a l l
b e  m e ta l  an d  p r o p e r l y g r o u n d e d  a n d  b o n d e d .

1 3 . 3 . 2 . 8 *    T h e  d r y o r  we t AM S  u s e d  i n  th e  s ys te m  m u s t c o m p l y
wi th  th e  r e q u i r e m e n ts  fo r  d u s t c o l l e c to r s  fo u n d  i n  1 3 . 2 . 4 . 4  fo r

d r y-typ e  AM S  a n d  1 3 . 2 . 4 . 5  fo r  we t-typ e  AM S .

1 3 . 3 . 2 . 9 *    T h e  m e th o d  o f c o l l e c te d  m a te r i al  d i s c h a r ge  fr o m  a
d r y-typ e  AM S  s h al l  b e  d e s i g n e d  specifcally fo r  c o n ti n u o u s
d i s c h ar g e  a n d  fo r  th e  c h a r ac te r i s ti c s  o f th e  c o m b u s ti b l e  m e tal

d u s t vac u u m e d  i n to  th e  s ys te m .

1 3 . 4  P o r tab l e  Vac u u m  C l e an e rs .

1 3 . 4 . 1    T h e  u s e  o f p o r ta b l e  vac u u m  c l e an e r s  s h al l  c o m p l y wi th
S e c ti o n  1 1 . 6 .

N 1 3 . 4 . 2 *    D u e  to  th e  i n h e r e n t h a z a r d s  as s o c i ate d  wi th  th e  u s e  o f
p o r ta b l e  e l e c tr i c a l  va c u u m  c l e an i n g s ys te m s ,  th e  e q u i p m e n t

u s e d  fo r  c l e an i n g s h al l  b e  identifed  fo r  u s e  i n  a  C l a s s  I I ,  Gr o u p
E  atm o s p h e r e .  (See also Section 1 3. 3. )

N 1 3 . 4 . 3    P o r tab l e  va c u u m  c l e an i n g s ys te m s  s h al l  b e  e ffe c ti ve l y
b o n d e d  an d  gr o u n d e d  to  m i n i m i z e  th e  a c c u m u l a ti o n  o f s ta ti c

e l e c tr i c  c h ar g e .

N 1 3 . 4 . 4    Vac u u m  c l e a n e r  h o s e  s h al l  b e  c o n d u c ti ve  o r  s tati c  d i s s i ‐
p ati ve  an d  n o z z l e s  o r  fttings  s h a l l  b e  m ad e  o f c o n d u c ti ve ,

n o n s p ar ki n g  m a te r i al .

N 1 3 . 4 . 5    As s e m b l e d  c o m p o n e n ts  s h a l l  b e  c o n d u c ti ve  o r  s ta ti c
d i s s i p ati ve  an d  b o n d e d  wh e r e  n e c e s s ar y.

•
1 3 . 5  P n e u m ati c  C o n ve yi n g o f P o wd e r.

1 3 . 5 . 1  D u c two rk fo r P n e u m ati c  C o n ve yi n g S ys te m s .

1 3 . 5 . 1 . 1    C o n ve yo r  d u c ts  s h al l  b e  fa b r i c ate d  o f s p ar k-r e s i s ta n t
m e tal s  th at ar e  c o m p ati b l e  wi th  th e  m e tal  b e i n g tr an s p o r te d .

1 3 . 5 . 1 . 2    P l a s ti c s  o r  o th e r  n o n c o n d u c ti ve  d u c ts  o r  d u c t l i n e r s
s h a l l  n o t b e  u s e d .

1 3 . 5 . 1 . 3 *    D u c ts  s h al l  b e  e l e c tr i c a l l y b o n d e d  an d  gr o u n d e d  to
m i n i m i z e  ac c u m u l ati o n  o f s ta ti c  e l e c tr i c  c h ar g e .

1 3 . 5 . 1 . 4 *    Wh e r e  th e  c o n ve yi n g  d u c t i s  e x p o s e d  to  we ath e r  o r
m o i s tu r e ,  i t s h a l l  b e  m o i s tu r e -ti g h t.

1 3 . 5 . 1 . 5 *    A m i n i m u m  c o n ve yi n g  ve l o c i ty s h al l  b e  m ai n ta i n e d
th r o u g h o u t th e  c o n ve yi n g  s ys te m  to  p r e ve n t th e  a c c u m u l a ti o n

o f d u s t at a n y p o i n t an d  to  p i c k u p  a n y d u s t o r  p o wd e r  th at c a n
d r o p  o u t d u r i n g u n s c h e d u l e d  s ys te m  s to p p ag e s .

1 3 . 5 . 1 . 6 *    Wh e r e  a defagration  h a z a r d  e x i s ts ,  defagration
p r o te c ti o n  s u c h  as  r u p tu r e  d i ap h r ag m s  s h al l  b e  p r o vi d e d  o n
d u c two r k.

1 3 . 5 . 1 . 6 . 1    Defagration  ve n ts  s h al l  r e l i e ve  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.

1 3 . 5 . 1 . 6 . 1 . 1    Wh e r e  p r o vi d e d  wi th  defagration  ve n ts ,  th e  ar e a
wi th i n  th e  defagration  ve n t’ s  d i s c h a r ge  ar e a  s h a l l  b e  m ar ke d .

1 3 . 5 . 1 . 6 . 1 . 2    I t s h a l l  b e  p e r m i s s i b l e  to  d e te r m i n e  th e  defagra‐
tion  ve n t d i s c h a r ge  a r e a u s i n g  N F PA 6 8 .

Δ 1 3 . 5 . 1 . 6 . 1 . 3    Wh e r e  d u c ts  ar e  p r o vi d e d  wi th  defagration  ve n ts ,
ve n t c l o s u r e s  s h al l  b e  c l e ar l y m ar ke d  as  fo l l o ws :
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