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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 -8.21 -2023  

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 a s  a n  A me r i c a n  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 al  p ro c e d u re  an d  th at 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 tan d a rd  h a s  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 ed  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 ar 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 an  N ati o n a l  

S tan d ard s  In s ti tu te ,  In c . ,  as  me e ti n g  th e  c ri te r i a  fo r A me ri c an  N a ti o n a l  S ta n d ard 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 ta n d ard  w as  b a l 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,  an d v a ri e d  i n te re s ts  h a v e  h a d  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 a rd  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 ra l  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 ry .  T h e  e x i s te n c e  o f a n 

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 ,  ma rke ti n g ,  p u rc h a s i n g ,  o r u s i n g  p ro d u c ts ,  p ro c e s s e s ,  o r p ro c e d u res  n o t 

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

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 an  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  an y o n e  

u ti l i z i n g  th e  s tan d ard  ag ain s t l i ab i l i t y  al l e g e d l y  ari s i n g  fr o m o r a fte 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 rac 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 ta te  o f th e  art ,  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 tan 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 .  I t ma y  b e  re a ffi r me d ,  re v i s e d ,  

o r w i th d ra w n  at an 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 tan d a rd 

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 tab l i s h  th a t 

th e y a re  o f th e  l ate 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 ac 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 ta ti o n s  o f th i s  s ta n d ard 

ma d e  b y  a n y i n d i v i d u al  o r b y  a n 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 n da ti o n s ,  a n d/o r p e rm i s s i v e  s t a te m e n t s  ( i . e . ,  “ s h a l l , ”  “ s h o u l d, ”  and 

“ m a y , ”  re s p e c t i v e l y )  s h o u l d b e  s e nt  to  t h e  S o c i e ty  h e adqu a rt e 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  ap 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 ra g e d  an 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 t y  

5 2 0 0  T h a t c h e r  Rd . ,  S u i t e  1 4 2

D o w n e r s  G r o v e ,  I l l i n o i s  6 0 515  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 .  A l l  r i g h t s  r e s e r v e d .  

N o  p o rt i o n  o f t h i s  do c u m e n t  m a y  b e  re p ro d u c e d m e c h a n i c a l l y ,  e l e c tro n i c a l l y ,  o r b y  

a n y  o th e r m e a n s ,  i n c l u d i n g  p h o t o c o p y i n g ,  w i t h o u t  t h e  w ri tt e n  p e rm i s s i o n  o f th e  p u b l i s h e r.  

I t i s  i l l e g a l  t o  c o p y  t h i s  do c u m e n t,  p o s t i t  to  a  w e b s i t e ,  o r di s tri b u t e  i t  b y  a n y  o t h e r 

m e a n s  w i t h o u t p e rm i s s i o n  fro m  t h e  p u b l i s h e r.    

C o p y r i g h t ©  2 0  23  b y  A m e ri c a n  N u c l e a r  S o c i e ty .  

P r i n te d  i n  th e  U n i te d  S tate s  o f A m e ri c a  
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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 . 0 2 1 - 2 0 2 3

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 m e ri c a n  N u c l e a r S o c i e ty  ( A N S )  S ta n d a rd 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 ut  re qu i re m e n ts ,  re c o m m e n da t i o n s ,  an d/o r p e rm i s s i v e  s t a te m e n t s  ( i . e . ,  

“ s h a l l , ”  “ s h o u l d, ”  a n d “ m ay , ”  re s p e c ti v e l y )  i n  A m e ri c a n  N a ti o n al  S ta n dards  th a t  a re  

de v e l o p e d a n d 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  a c c o rd i n g  to  th e  

P o l i c y  M an u al  fo r th e  A N S  S ta n d ard s  C o m mi 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  ap 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 as e  i n te rp re tati o n s  o f re q u i re m e n ts  i n  a  s ta n d ard  th a t are  

a p 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  ap 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 nda rds  are  p u b l i s h e d i n A N S ’ s  m a g a z i n e ,  Nu cle a r Ne ws ,  a n d  

a re  a v a i l a b 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 tac ti n g  s t a n dards @ a n s . o rg .  

I n qu i ry  re que s ts  s h al l  b e  s u b mi tte d o n th e  S tan dards  I n qu i ry  S u b m i tta l  F o rm  av ai l a b l e  a t 

h ttp s : //an s . o rg /s ta n dards /do c s /i n qu i ry - s u b m i t ta l - fo r m . p df.  Re que s ts  s h al l  i n c l ude  t h e  fo l l o w i n g :

( 1 ) th e  n ame ,  c o mp an y  n ame  i f a p p l i c a b l e ,  mai l i n g  ad d re s s ,  a n d  te l e p h o n e  n u mb e r o f th e

i n q u i re r;

( 2 ) re fere nc e to  th e ap p l ic ab l e s tan dard e di tio n,  s e c tio n,  p a rag rap h ,  fig u re ,  an d /o r tab l e;

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

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

( 5 ) a  p ro p o s ed  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 .

In 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 nda rds

5 2 0 0  T h a tc h e r Rd. ,  S u i te  1 4 2   

D o w n e rs  G ro v e ,  I L   6 0 5 1 5

o r s ta n d a rd s @ a n s . o rg  
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A m e ri c a n  N at i o n a l  S ta n da rd A N S I /A N S - 8 . 2 1 - 2 0 2 3  

i  

Foreword  

 

( T h i s  fo re w o rd do e s  n o t  c o n ta i n  an y  re qu i re me n t s  o f A m e ri c a n N a ti o n a l  S t a n da rd A N S I /A N S - 8 . 2 1 - 2 0 2 3 ,

Us e  o f Fi x e d Ne u tro n  A b s o rb e rs  i n  Nu c le a r Fa c ili ti e s  O u ts i de  R e a c to rs ,  b u t i s  i n c l u de d fo r i n fo rm a ti o na l  

p u rp o s e s . )  

N u c l e a r c ri t i c a l i ty  s a fe t y  i s  a n  e s s e n ti a l  p a rt  o f t h e  s afe t y  a s s e s s m e n t  o f a  fa c i l i ty  o r an  

o p e rat i o n  i n v o l v i ng  fi s s i l e  m a t e ri al .  D e s i g n e rs ,  o p e ra t o rs ,  s a fe t y  p ro fe s s i o n a l s ,  re g u l at o rs ,  

a n d  s t a n da rd w ri t i ng  g ro u p s  d e a l i n g  w i th  n o n re ac to r n u c l e a r fa c i l i ti e s  n e e d  t o  ad d re s s  

n u c l e a r c ri t i c a l i ty  s a fe t y .  T h i s  s ta n da rd p ro v i de s  g u i d a n c e  o n  t h e  u s e  o f fi x e d n e ut ro n  

a b s o rb e rs  a s  a n  i n t e g ra l  p art  o f n u c l e a r fa c i l i t i e s  e qu i p m e n t ,  fi s s i l e  m a t e ri al ,  o r p ro c e s s  

e qu i p m e n t o ut s i d e  re a c to rs ,  w h e re  c re di t i s  g i v e n  fo r s u c h  ne ut ro n ab s o rb e rs  to  p ro v i de  

c ri t i c a l i ty  s a fe t y  c o n t ro l .  T h i s  re v i s i o n  to  th e  s ta n da rd i n c l u de s  th e  i nt e n t  an d e s s e n t i a l  

c o n s t i tu e n t s  o f A N S - 8 . 5 - 1 9 9 6  ( R2 0 2 2 )  ( w i t h d ra w n ) ,  Us e  o f B o ro s ili c a te - Gla s s  R a s c h i g 

R i n gs  a s  a  Ne u tro n  A b s o rb e r i n  So lu ti o n s  o f Fi s s i le  Ma te ri a l.  F o r s o l u b l e  n e ut ro n  ab s o rb e rs ,  

s e e  A N S I /A N S - 8 . 1 4 - 2 0 0 4  ( R2 0 2 1 ) ,  Us e  o f So lu b le  Ne u tro n  A b s o rb e rs  i n  Nu c le a r Fa c i li ti e s  

O u ts i de  R e a c to rs .  T h i s  s t and a rd ,  A N S I /A N S - 8 . 2 1 - 2 0 2 3 ,  u t i l i z e s  t h e  te rm  “ fi s s i l e  m at e ri al ”  

t h ro u g h o u t ,  c o n s i s t e n t l y  w i t h  g l o s s a ri e s  e s t a b l i s h e d fo r A m e ri c a n  N uc l e a r S o c i e ty  ( A N S )  

c ri t i c a l i ty  s a fe t y  s ta nd a rds .  F o r t h e  p u rp o s e s  o f t h i s  s t an dard,  th e  te rm  “ fi s s i o n a b l e  m ate ri a l ”  

i s  n o t  a p p ro p ri a t e  s i n c e  t h e re  i s  n o  e x p e ri e n c e  fro m  o p e ra t i o n s  w i t h  fi s s i o na b l e  m a te ri a l s ,  

o u t s i de  o f re ac t o r c o re s  a n d w i t h  a  c re di b l e  c ri ti c al i ty  h a z a rd,  t h a t  a re  n o t  a l s o  fi s s i l e  

m a t e ri al s .  T h i s  s t a n da rd m ay  n o t  b e  ap p l i c a b l e  t o  o p e ra ti o n s  w i th  s uc h  fi s s i o na b l e  m at e ri al s .  

T h i s  s t an da rd  m i g h t  re fe re nc e  do c u me n t s  a n d  o th e r s t and a rds  th a t  h av e  b e e n  s u p e rs e de d  o r 

w i t h dra w n  a t t h e  ti m e  th e  s t a nd a rd  i s  a p p l i e d .  A  s ta t e m e n t  h a s  b e e n  i nc l u de d i n  th e  

re fe re n c e s  s e c t i o n  th at  p ro v i de s  g u i d an c e  o n  t h e  u s e  o f re fe re n c e s .  

T h i s  s ta nd a rd d o e s  n o t  i n c o rp o rat e  th e  c o nc e p t s  o f g e n e rat i ng  ri s k- i n fo rm e d i n s i g h t s ,  

p e rfo rm a nc e - b a s e d re qu i re m e n t s ,  o r a g ra de d  ap p ro a c h  to  qu al i t y  as s u ra n c e .  T h e  u s e r i s  

a dv i s e d t h a t  o n e  o r mo re  o f t h e s e  t e c h n i q ue s  c o u l d  e n h an c e  t h e  ap p l i c a t i o n  o f th i s  s ta n da rd .  

T h i s  s tandard was  p re p are d b y the  AN S - 8 . 2 1  Wo rki ng  G ro up  o f the  Ame ri c an N uc l e ar 

S o c i e ty.  T he  fo l l o wi ng  me mb e rs  c o ntri b ute d to  thi s  s tandard:  

D . G .  E ri c ks o n  ( C h a i r) ,  Sa va n n a h  R i v e r Nu c le a r So lu ti o n s

J . C .  B u n s e n ,  L o s  A la m o s  Na ti o n a l L a b o ra to ry

K. C a rro l l ,  L a w re n c e  L i ve rm o re  Na tio n a l L a b o ra to ry

S .  P .  C h o u ,  L a w re n c e  L i ve rm o re  Na ti o n a l L a b o ra to ry

A .  G a rc i a ,  U. S.  D e p a rtm e n t o f En e rgy  (re c o gn i z e d p o s th u m o u s ly )

J .  E .  H i c ks ,  In di v i du a l

D .  E .  M e n n e rda h l ,  In di vi du a l

K.  N o rt o n ,  C. S.  En gi n e e ri n g,  In c .

J .  A .  S m i t h ,  U. S.  Nu c le a r R e gu la to ry  Co m m i s s i o n

H .  T o ffe r,  In di v i du a l (re c o gn i ze d p o s th u m o u s ly )

R.  E .  W i l s o n ,  U. S.  D e p a rtm e n t o f En e rgy

E .  W o n g ,  Ele c tri c  Po w e r R e s e a rc h  In s ti tu te

T h e  F i s s i o na b l e  M a t e ri a l  O u t s i d e  Re a c to rs  S u b c o m m i tt e e  ( A N S - 8 )  h a d th e  fo l l o w i n g  

m e m b e rs h i p  at  th e  ti m e  o f i ts  a p p ro v a l  o f th i s  s ta n da rd ( 2 0 1 6 ) :  

B .  O .  Ki dd  ( T h e n  C h a i r) ,  Pa s c h a l So lu ti o n s ,  In c .  

D .  G .  B o w e n  ( T h e n  V i c e  C h a i r,  C u rre n t  C h a i r) ,  Oa k R i dge  Na ti o n a l L a b o ra to ry  

K.  H .  Re y n o l ds  ( C u rre n t  V i c e  C h a i r) ,  Co n s o li da te d Nu c le a r Se c u ri ty ,  L L C
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