
A n  A m e r i c a n  N a t i o n a l  S t a n d a r d

P u b l i s h e d  b y  t h e  

A m e r i c a n  N u c l e a r  S o c i e t y  

5 5 5  N .  Ke n s i n g t o n  Av e

L a  G r a n g e  P a r k ,  I L  6 0 5 2 6

ANSI/ANS-8 . 7-2022 

N u c l e a r C ri t i c a l i t y  S a fe t y  

i n  t h e  S t o ra g e  

o f F i s s i l e  M a t e ri a l s

A
N
S
I/
A
N
S
-8

.7
-2
0
2
2

Full document details: ANSI ANS 8.7-2022

http://www.avadocuments.com/doc/ansi-ans-8-7-2022
http://www.avadocuments.com/doc/ansi-ans-8-7-2022


A N S I / A N S - 8 . 7-2 022

A m e r i c a n  N a t i o n a l  S t a n d a r d  
N u c l e a r C ri t i c a l i t y  S a fe t y  

i n  t h e  S t o ra g e  
o f F i s s i l e  M a t e ri a l s  

S e c re ta ri at 

A m e r i c a n  N u c l e a r  S o c i e t y  

P re p are d  b y  th e  

A m e r i c a n  N u c l e a r  S o c i e t y  

S t a n d a r d s  C o m m i t t e e   

W o r ki n g  G r o u p  A N S -8.7

P u b l i s h e d  b y  th e  

A m e r i c a n  N u c l e a r  S o c i e t y  

5 5 5  N o r t h  K e n s i n g t o n  A v e n u e  

L a  G r a n g e  P a r k ,  I l l i n o i s  6 0 5 2 6  U S A  

A p p ro v e d  May  6,  2 022

b y  t h e   

A m e r i c a n  N a t i o n a l  S t a n d a r d s  I n s t i t u t e ,  I n c .

Full document details: ANSI ANS 8.7-2022

http://www.avadocuments.com/doc/ansi-ans-8-7-2022
http://www.avadocuments.com/doc/ansi-ans-8-7-2022


A m e r i c a n  N a t i o n a l  S t a n d a r d  A N S I / A N S -8.7-2022  

Am e r i c a n  

N a t i o n a l  

S t a n d a r d  

D e s i g n ati o n  o f th i s  d o c u me n t as  a n  A me ri c an  N ati o n al  S tan d ard  a tte s ts  th a t th e  p ri n c i p l e s  

o f o p e n n e s s  an d  du e  p ro c es s  h a v e  b e e n  fo l l o w e d  i n  t h e  a p p ro v a l  p ro c e d u re  a n d  th a t a  

c o n s e n s u s  o f th o s e  d i re c tl y a n d  ma te ri al l y  a ffe c te d  b y th e  s ta n d ard  h as  b e e n  ac h i e v e d .  

T h i s  s tan d ard  w a s  d e v e l o p e d  u n d e r th e  p ro c e d u re s  o f th e  S ta n d a rd s  C o mm i tte e  o f th e 

A me ri c a n  N u c l e a r S o c i e ty ;  th e s e  p ro c e d u re s  a re  a c c red i te d  b y  th e  A me ri c a n  N a ti o n a l  

S tan d a rd s  In s ti tu te ,  I n c . ,  a s  me e ti n g  th e  c ri te ri a  fo r A me ri c a n  N a ti o n al  S tan d a rd s .  T h e  

c o n s e n s u s  c o mmi tte e  th a t a p p ro v e d  th e  s tan d a rd  w a s  b al a n c e d  to  e n s u re  th a t c o mp e te n t,  

c o n c e rn e d,  a n d v a ri e d  i n te re s ts  h av e  h ad  a n  o p p o rtu n i ty t o  p a rti c i p a te .  

A n  A me ri c a n  N a ti o n al  S tan d ard  i s  i n te n d e d  to  a i d  i n d u s tr y,  c o n s u me rs ,  g o v e rn me n ta l  

a g e n c i e s ,  an d  g e n e ral  i n te re s t g ro u p s .  Its  u s e  i s  e n ti re l y  v o l u n ta r y.  T h e  e x i s te n c e  o f an  

A me ri c an  N a ti o n a l  S ta n d ard ,  i n  a n d  o f i ts e l f,  d o e s  n o t p re c l u d e  a n yo n e  fro m 

ma n u fa c tu ri n g ,  marke ti n g ,  p u rc h as i n g ,  o r u s i n g  p ro d uc ts ,  p ro c e s s e s ,  o r p ro c e d u re s  n o t 

c o n fo rmi n g  to  th e  s tan d a rd .  

B y  p u b l i c a ti o n  o f th i s  s tan d a rd ,  th e  A me ric a n  N u c l e a r S o c i e ty d o e s  n o t i n s u re  a n y o n e  

u ti l i z i n g  th e  s tan d ard  ag ai n s t l i ab i l i t y  al l e g e d l y  a ri s i n g  fr o m o r afte r i ts  u s e .  T h e  c o n te n t o f 

th i s  s ta n d a rd  re fl e c ts  a c c e p ta b l e  p ra c ti c e  a t th e  ti me  o f i ts  a p p ro v a l  a n d  p u b l i c ati o n .  

C h a n g e s ,  i f a n y,  o c c u rri n g  th ro u g h  d e v e l o p me n ts  i n  th e  s tate  o f th e  a rt ,  ma y  b e  c o n s i d e re d 

a t th e  ti me  th a t th e  s ta n d ard  i s  s u b j e c te d  to  p e ri o d i c  re v i e w .  It ma y  b e  re affi r me d ,  re v i s e d ,  

o r w i th d ra w n  a t a n y  ti me  i n  a c c o rd a n c e  w i th  e s tab l i s h e d  p ro c e d u re s .  U s e rs  o f th i s  s ta n d ard 

a re  c a u ti o n e d to  d e te rmi n e  th e  v a l i d i t y o f c o p i e s  i n  th e i r p o s s e s s i o n  an d  to  e s ta b l i s h  th at 

th e y  are  o f th e  l a te s t i s s u e .  

T h e  A me ri c a n  N u c l e a r S o c i et y a c c e p ts  n o  re s p o n s i b i l i t y  fo r i n te rp re tati o n s  o f th i s  s tan d a rd 

ma d e  b y  a n y i n d i v i d u a l  o r b y an y  a d  h o c  g ro u p  o f i n d i v i d u al s .  I n q u i ri e s  ab o u t 

re q u i re me n ts ,  re c o m m e nda t i o n s ,  an d/o r p e rm i s s i v e  s ta t e m e nt s  ( i . e . ,  “ s h al l , ”  “ s h o u l d, ”  a nd 

“ m a y , ”  re s p e c t i v e l y )  s h o u l d b e  s e n t t o  th e  S o c i e t y  h e a dqu arte rs ,  A T T N :  S ta n da rds  o r t o  

s t an da rds @ a n s . o rg .  A c ti o n  w i l l  b e  ta ke n  to  p ro v i d e  a p p ro p ri ate  re s p o n s e  i n  ac c o rd a n c e  

w i th  e s ta b l i s h e d  p ro c e d u re s  th a t e n s u re  c o n s e n s u s .  

C o mm e n ts  o n  th i s  s ta n d a rd  a re  e n c o u rag e d  a n d  s h o u l d  b e  s e n t to  S o c i e ty  h e a d q u arte rs .  

P u b l i s h e d  b y  

A m e r i c a n  N u c l e a r  S o c i e ty  

5 5 5  N o r t h  K e n s i n g t o n  A v e n u e  

L a  G r a n g e  P a r k ,  I l l i n o i s  6 0 5 2 6  U S A  

T h i s  d o c u m e n t  i s  c o p y r i g h t  p r o t e c t e d .  
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t h e  A m e ri c a n  N u c l e a r S o c i e ty .  
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A m e r i c a n  N a t i o n a l  S t a n d a r d  A N S I / A N S -8.7-2022  

I n q u i r y 
R e q u e s t s  

I n q u i r y 
F o r m a t  

T h e  A me ri c a n  N u c l e a r S o c i e ty ( A N S )  S ta n dard s  C o m mi tte e  w i l l  p ro v i d e  re s p o n s e s  to  

i n qu i ri e s  a b o u t re qu i re me n ts ,  re c o mme n da ti o n s ,  a n d/o r p e rmi s s i ve  s ta te me n ts  ( i . e . ,  “ s h a l l , ”  

“ s h o u l d, ”  an d “ ma y, ”  re s p e c ti ve l y)  i n A me ri c a n N ati o n al  S ta nda rds  th at a re  de ve l o p e d a nd 

a p p ro v e d  b y  A N S .  R e s p o n s e s  to  i n q u i ri e s  w i l l  b e  p ro v i d e d  ac c o rd i n g  to  th e  P o l i c y M a n u a l  

fo r th e  A N S  S ta n d a rd s  C o mmi tte e .  N o n re l e v a n t i n q u i ri e s  o r th o s e  c o n c e rn i n g  u n re l a te d  

s u b j e c ts  w i l l  b e  re tu rn e d  w i th  a p p ro p ri a te  e x p l a n ati o n .  A N S  d o e s  n o t d e v e l o p  c a s e  

i n te rp re tati o n s  o f re q u i re me n ts  i n  a s ta nd a rd  th a t a re  ap p l i c a b l e  to  a  s p e c i fi c  d e s i g n ,  

o p e rati o n ,  fac i l i ty ,  o r  o th e r u n i q u e  s i tu a ti o n  o n l y an d  th e re fo re  i s  n o t i n te n d e d  fo r g e n e ri c  

a p p l i c a ti o n .  

Re s p o ns e s  t o  i n qui ri e s  o n  s ta n dards  a re  p u b l i s h e d i n A N S ’ s  m a g az i n e ,  Nu cle a r Ne ws ,  a n d  

a re  a v a i l ab l e  p u b l i c l y  a t w w w . an s . o rg  o r b y  c o n ta c ti n g  s ta n da rds @ an s . o rg .  

I n q u i ry  re q u e s ts  s h al l   b e  s u b m i tt e d o n  th e  S t an dards  I n qu i ry  S u b m i t ta l  F o rm  a v ai l a b l e  a t 

h ttp s : //a ns . o rg /s tan dards /do c s /i n qu i ry - s u b mi tta l - fo rm . p df.  Re qu e s ts  s h al l  i n c l u d e  th e  

fo l l o w i n g :  

( 1 ) th e  n a me ,  c o m p a n y  n a me  i f ap p l i c ab l e ,  m ai l i n g  a d d re s s ,  an d  te l e p h o n e  n u m b e r o f 

th e  i n q u i re r;

( 2 ) re feren c e to  th e ap p l i c ab l e  s tandard e di ti o n,  s ec ti o n,  p arag rap h ,  fi g u re,  and/o r tab l e ;

( 3 ) th e  p u rp o s e ( s )  o f th e  i n q u i ry ;

( 4 ) th e  i n q u i ry  s tate d  i n  a c l e ar,  c o n c i s e  ma n n e r;

( 5 ) a  p ro p o s e d  re p l y ,  i f th e  i n q u i re r i s  i n  a  p o s i ti o n  to  o ffe r o n e .

I n q u i ri e s  s h o u l d  b e  a d d re s s ed  to  

A me ri c an  N u c l e a r S o c i e ty  

A T T N :  S ta n dards

5 5 5  N .  K e n s i n g to n  A v e n u e  

L a  G ra n g e  P a rk,  I L  6 0 5 2 6  

o r s ta n d ard s @ a n s . o rg  
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A m e r i c a n  N a ti o n a l  S ta n d a r d  A N S I /A N S - 8 . 7 - 2 0 2 2  

i 

F o re w o rd  
 

 

( T h i s  fo r e w o r d  d o e s  n o t c o n ta i n  a n y  r e q u i r e m e n ts  o f A m e r i c a n  N a ti o n a l  S ta n d a r d  “ N u c l e a r  C r i ti c a l i ty  S a fe ty  

i n  th e  S to r a ge  o f F i s s i l e  M a te r i a l s , ”  A N S I /A N S - 8 . 7 - 2 0 2 2 ,  b u t i s  i n c l u d e d  fo r  i n fo r m a ti o na l  p u r p o s e s . )  

 

As  is  t h e  c a s e  wit h  m a n y  s t a n da rd s  a n d gu id e s ,  t h e  d ire c t  s o lu t io n  t o  a  s p e c ific  p ro b lem  ma y  

n o t  b e  im m e d ia t e ly  e v id e n t  in  t h e s e  p a ge s .  Wh e n  d e a lin g wit h  fis s ile  m a t e ria l,  t h e  a p p lic a tion  

o f s o m e  o f t h e  m a s s  lim it s  a n d  a llo wa n c e s  p e rm it t e d  in  s t o ra ge  a rra n ge m e n t s  re q u ire s  gro u p s ,  

o r in d iv id u a ls ,  e x p e rie n c e d  in  n u c le a r c rit ic a lit y  s a fe t y  t o  e x a m in e  t h e  c o n t in ge n c ie s  a t tenda nt  

t o  h a n d lin g m a s s iv e  p ie c e s ,  t o  d e v ia t io n s  fro m e s t a blis h e d  p ro c e d ure s ,  o r t o  t h o s e  p e rt u rb a t ions  

o r m is h a p s  c o m m o nly  e n c o u n te re d  in  s t o ra ge  a re a s .  T h is  s t a n d a rd  s h o u ld  b e  c o n s id e re d  n ot  a s  

a  s u b s t it u t e  fo r d e t a ile d  s a fe t y  a na ly s e s ,  b u t  ra t h e r a s  a n  in t e gra l p a rt  o f t h e  a n a ly s is  fo r t he  

a t t a in me n t o f a  s o u n d n u c le a r c rit ic a lit y  s a fe t y  p ro gra m .  

 

T h is  s t a n d a rd  is  a n  e x t e n s io n  o f ANS I / ANS - 8 . 1 - 2 0 1 4  (R 2 0 1 8 ) ,  “ Nu c le a r C rit ic a lit y  S a fe t y  in  

O p e ra t io n s  wit h  F is s io n a b le  M a t e ria ls  O u t s id e  R e a c t o rs . ”  At t e n t io n  t o  d e t a ils  o f p o s s ib le  

s in gle - u n it  c rit ic a lit y  a c c id e n t s  is ,  t h e re fo re ,  p re s u m e d .  T h e  in fo rm a t io n  p re s e n t e d  in  t h is  

s t a n d a rd is  p rim a rily  d ire c t e d  t o  n u c le a r c rit ic a lit y  s a fe t y  a nd  is  b a s e d  o n  v a lid a t e d M o n te  C a rlo  

c a lc u la t io n s .  Wa t e r is  a d o p t e d a s  a  s t a n da rd  re fle c t o r fo r s t o ra ge  a rra y s ;  b e c a u s e  o f t h e  v a riety  

a n d  t h ic k n e s s e s  o f c o n c re t e s  t h a t  m a y  o c c u r in  t h e  m o re  u s u a l c o n d it io n s  o f s t o ra ge ,  a n  

u n a m b igu o u s  p re s e n t a tio n  o f in fo rm a t io n  is  d iffic u lt .  

 

T h is  s t a n d a rd  p ro v id e s  a n  o rie n t a t io n  a n d  d ire c t io n  t o  n u c le a r c rit ic a lit y  s a fe t y  p ra c t ic es.  

I n d iv id u a l s a fe t y gro u p s  c o n c e rn e d  wit h  s p e c ific  p ro b le m s  a re  e n c o u ra ge d  t o  p u b lis h  s o lu t io ns  

t o  t h e s e  p ro b le m s ,  d e t a ilin g t h e  b a s e s .  F u t u re  re v ie ws  a n d  re v is io n s  o f t h is  s t a n d a rd  ma y ma ke  

u s e  o f t h e  in fo rm a t io n  t o  e x p a nd  t h e  a re a s  o f a p p lic a bilit y .  

 

T h e  ANS - 8 . 7  Wo rk in g Gro u p  u n d e r t h e  F is s io n a b le  M a t e ria l O u t s id e  R e a c t o rs  S u b c o m mittee  

(ANS - 8 )  o f t h e  Am e ric a n  Nu c le a r S o c ie t y  (ANS )  wa s  e s t a b lis h e d  in  No v e m b e r 1 9 6 7  a n d  ha s  

p re p a re d  a  n u m b e r o f d ra ft s  o f t h is  s t a n d a rd .  O n e  d ra ft  u n d e rwe n t  a  o n e - y e a r t ria l u s e  a nd  

c o m m e n t  p e rio d  in  1 9 7 3 .  T h is  s t a n d a rd  wa s  a p p ro v e d b y  t h e  Am e ric a n  Na t io n a l S t a n d a rds  

I n s t it u t e  (ANS I )  in  1 9 7 5  a s  ANS I  N1 6 . 5 - 1 9 7 5  a n d  wa s  re a ffirm e d  in  1 9 8 7  a s  ANS I / ANS - 8 . 7 -

1 9 7 5  (R 1 9 8 7 ) .  I n  1 9 9 8 ,  a  re v is io n  wa s  m a d e  t o  in c lu d e  s e v e ra l t e x t u a l e n h a n c e m en ts  a nd  

t a b u la t e d c h a n ge s  re s u lt in g fro m  c o n firm a t ory  e v a lu a t io n s .  T h e  1 9 9 8  re v is io n  re m o v e d  t he  

t a b le  o f u n it  m a s s  lim it s  o f u ra n iu m - 2 3 3  p e r c e ll in  wa t e r- re fle c t e d  s t o ra ge  a rra y s  fo r o x ides  

wit h  H / U ≤  3 ,  1 0 ,  a n d  2 0  a n d  re m ov e d lim it e d  p o rt io n s  o f t a ble s  fo r u n it  m a s s  lim it s  o f u ra nium  

p e r c e ll in  wa t e r- re fle c t e d  s t o ra ge  a rra y s  fo r o x id e s  a t  9 3 . 2  wt % ,  5 0  wt % ,  a n d  3 0  wt % ,  b e c a use  

o f id e n t ifie d  u n c e rt a in t ie s  a s s o c ia t e d wit h  t h e  c a lc u la t e d  v a lu e s .  T h is  re v is io n  m a k e s  t e x tua l 

e n h a n c e me n ts  t o  b rin g c o n s is t e n c y  b e t we e n  t h is  s t a n d a rd  a n d  t h e  c u rre n t  s e rie s  o f ANS - 8  

s t a n d a rds .  No  c h a n ge s  t o  t h e  c a lc u la t io n  lim it s  h a v e  b e e n  m a d e.  

 

T h is  s t a n d a rd m igh t  re fe re n c e  d o c u m e n t s  a n d o t h e r s t a n da rd s  t h a t  h a ve  b e e n  s u p e rs e d e d  or 

wit h d ra wn  a t  t h e  t im e  t h e  s t a n d a rd  is  a p p lie d .  A s t a t e m e n t h a s  b e e n  in c lu d e d  in  t h e  re fe re n c es  

s e c t io n  t h a t  p ro v id e s  gu id a n c e  o n  t h e  u s e  o f re fe re n c e s .  

 

T h is  s t a n d a rd  d o e s  n o t  in c o rp o ra t e  t h e  c o n c e p t s  o f ge n e ra t in g ris k - in fo rm e d  in s igh t s ,  

p e rfo rm a n ce - b a s e d  re q u ire m e n t s ,  o r a  gra d e d  a p p ro a c h t o  q u a lit y  a s s u ra n c e .  T h e  u s e r is  

a d v is e d  t h a t  o n e  o r m o re  o f t h e s e  m e t h o d s  c o u ld  e n h a n c e  t h e  a p plic a t io n  o f t h is  s t a n d a rd .  

 

T h is  s t a n d a rd  wa s  p re p a re d b y  t h e  ANS - 8 . 7  Wo rk in g Gro u p  o f t h e  Am e ric a n  Nu c le a r S o c ie t y .  

T h e  fo llo win g m e m b e rs  c o n t rib u t e d  t o  t h is  s t a n d a rd :  

 
K.  D .  Kim b a ll (C h a ir) ,  In di v i du a l  

 
K.  A.  B u n d e ,  U. S.  De p a rt m e n t  o f En e rg y  
J.  C o le ,  Sa n di a  Na t i o n a l  L a b o ra to ri es  
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