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SPENT UNREPROCESSED FUEL FACILITY 

EVALUATION PLAN OF THE ALTERNATIVE STORAGE CONCEPTS 

1.0 INTRODUCTION 

Studies have been made o f  seven a l t e r n a t i v e  concepts f o r  t he  storage of 
unreprocessed spent nuc lear  f u e l  i n  a r e t r i e v a b l e  sur face storage f a c i l i t y .  
The r e s u l t s  o f  these s tud ies  a re  repo r ted  i n  Document RHO-LD-2, February 
1978, "Spent Unreprocessed Fuel F a c i l i t y  Engineering Studies o f  Storage 
Concepts." Engineering d e t a i l s  o f  each conczpt a r e  n o t  f u l l y  developed i n  
c e r t a i n  areas, and var ious  features o f  t h e  concepts w i l l  be improved by 
f u r t h e r  study and o p t i m i z a t i o n  as the  conceptual design i s  expanded. However, 
t he  Engineering Studi.es document conta ins  s u f f i c i e n t  i n fo rma t ion  t o  permi t  
an eva lua t i on  and s e l e c t i o n  o f  a p r e f e r r e d  concept and a recommendation f o r  
a second choice concept f o r  f u r t h e r  development. 

This  eva lua t i on  p lan  has been used by Rockwell Hanford Operat ions (Rockwell ) 
engineer ing personnel t o  a s s i s t  them i n  making t h e  s e l e c t i o n  o f  t he  Spent : 

Unreprocessed Fuels (SURF) storage concept t h a t  i s  t o  be recommended t o  the  
U. S. Department o f  Energy - Richland Operat ions (DOE-RL). Th is  document 
was f i r s t  issued w i t h i n  Rockwell as a working paper i n  d r a f t  form. Concept 
s e l e c t i o n  team members received and reviewed the  documentation on SURF 
storage concepts and then they  f i l l e d  o u t  t he  eva lua t i on  sheets according t o  
t h e i r  bes t  judgement. The numerical r a t i n g s  from the  i n d i v i d u a l  concept 
eva lua t i on  - summary sheets were averaged and are  incorpora ted  i n  t h i s  
document. The r e s u l t  o f  t h i s  eva lua t i on  was t h a t  t h e  roc dry well Concept was 
r a t e d  h ighes t  w i t h  the  Water Basin Concept and t h e  Sealed Storage Cask 
Concept w i t h  m u l t i p l e  can i s te rs  o f  SURF coming i n  a c lose  second and t h i r d  
i n  ra t i ng ,  

2.0 PURPOSE 

The purpose o f  t h i s  document i s  t o  p rov ide  a systemat ic  format  f o r  making a 
concept s e l e c t i o n  from the  seven a l t e r n a t i v e  concepts presented i n  t he  
RHO-LD-2 Document. Th is  document, i n  i t s  present  form, does n o t  make a 
recommendation as t o  a p re fe r red  concept, b u t  o n l y  prov ides a numerical  method 
f o r  eva lua t i on  o f  the  concepts t o  a i d  i n  a r r i v i n g  a t  a se lec t i on .  

3.0 EXPECTED RESULTS 

I d e a l l y ,  a1 1 persons eva lua t i ng  t h e  concepts f o r  the  ' f i r s t  t ime w i l l  choose 
the  same concept and w i l l  have a numerical  bas is  f o r  suppor t ing  t h e i r  s e l e c t i o n .  
However, t h i s  need n o t  always b e  the  case, and f a i l u r e  t o  o b t a i n  e a r l y  agree- 
ment i s  n o t  necessa r i l y  regarded as a bad r e s u l t .  This  r a t i n g  system i s  pro-  
v ided as a working t o o l  t o  be used by the  engineer ing personnel i nvo l ved  i n  
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t h e  SURF Program i n  reach ing  t h e i r  own dec i s i ons .  It i s  s t r u c t u r e d  so t h a t  
t h e  c r i t i c a l  f e a t u r e s  o f  a l l  concepts w i l l  be cons idered b.v t h e  eva lua to r s .  
Th is  w i l l  a l s o  p e r m i t  areas o f  disagreement t o  be i s o l a t e d  and reso l ved .  

4.0 RATING SYSTEM INSTRUCTIONS 
1 

The concept  e v a l u a t i o n  system proposed h e r e i n  i s  t o  be used i n  c o n j u n c t i o n  
w i t h  t h e  Engineer ing S tud ies  document (RHO-LD-2), a long  w i t h  an a d d i t i o n a l  
knowledge o r  op in i ons  t h a t  m igh t  be h e l d  b y ' t h e  person making t h e  e v a l u a t i o n .  
The s teps t o  be performed i n  us ing  t h e  SURF concept e v a l u a t i o n  system a r e  as . 

f o l l o w s :  

Step 1  

Ass ign a  we igh t  t o  t h e  p a r t i c u l a r  f ea tu re  covered by each e v a l u a t i o n  sheet .  
The assignment o f  g r e a t e r  we igh t  t o  a  g i v e n  f e a t u r e  w i l l  p e r m i t  i t  t o  have a  
g r e a t e r  p o t e n t i a l  e f f e c t  on t h e  o v e r a l l  r a t i n g  o f  t h e  concepts.  Suggested 
we igh ts  a r e  g i ven  on each sheet;  however, t h e  e v a l u a t o r  i s  f r e e  t o  ass ign  
d i f f e r e n t  weights  a t  h i s  own d i s c r e t i o n .  Be fo re  proceeding beyond Step 1, 
a  group o f  eva lua to r s  must agree i n i t i a l l y  on t h e  we igh ts  t o  be g i v e n  t o  
t h e  f e a t u r e  covered by each e v a l u a t i o n  sheet .  

Step 2 

Review t h e  e v a l u a t i o n  sheets  f o r  completeness. The eva lua to r  may add f e a t u r e s  
i f  he b e l i e v e s  they  a r e  needed; b l ank  e v a l u a t i o n  sheets a r e  p rov ided  f o r  t h i s  
purpose. Features t o  be d e l e t e d  shou ld  be a'ssigned a  we igh t  o f  zero.  

Step 3 

~ r a n s f e r  t h e  r a t i n g s  t o  t h e  summary shee t  and add t he  r a t i n g s  f o r  each concept 
t o  o b t a i n  t h e  r e J a t i v e  o v e r a l l  s tand ings ,  The concept w i t h  t h e  h i g h e s t  score 
should be t h e  one recommended f o r  f u r t h e r  s tudy.  The concept w i t h  t h e  second 
h i g h e s t  score should be recommended f o r  t h e  back-up p o s i t i o n .  

A l i s t i n g  o f  a l l  t h e  fea tu res  t o  be .eva lua ted  i s  shown on t h e  Eva lua t i on -  
Summary Sheet a t  t h e  end o f  t h i s  document. Space f o r  adding a d d i t i o n a l  
f e a t u r e s  i s  a l s o  p rov ided  on t h i s  summary sheet.  



METHOD OF SURF CONFINEMENT 

Sheet A 

Suggested Weight, 40; Assigned Weight 40. 

REQUIREMENTS 

Waste releases to  the environment a re  required to be "as low as reasonably 

achievable" which i s  defined by Appendix I of 10 CFR 50. 

COMPLIANCE 

A t  l eas t  two confinement barriers will be instal  led between the stored spent 

fuel assembly and the environment. 

Rating 

Sealed Storage Cask Concept (Ventilated) (SSCC-RSSF) 

Fi rs t  barr ier  - welded carbon s teel  canis ter  

Second barr ier  - welded carbon s teel  overpack 

Sealed Storage Cask Concept  o on ventilated and with Single 

Canister of SURF) (SSCC-1) 

F i rs t  barr ier  - welded carbon s teel  canis ter  

Second barr ier  - concrete cask (s tee l  l ined)  
1 

Sealed Storage Cask Concept (Nonventilated and with Multiple 

Canisters of SURF) (SSCC-2) 

F i rs t  barr ier  - welded carbon s teel  canis ter  

Second barrier - concrete cask (s tee l  1 ined) 

Ai r-Cool ed Vaul t Concept (ACVC) 

Fi rs t  barr ier  - welded carbon steel canis ter  

Second barr ier  = welded carbon st.eel overpack 

Drywell Concept (DWSC-1) 34 

Fi rs t  barr ier  - welded carbon steel canis ter  

Second barr ier  - carbon s teel  pipe with sealed cover and qrouted bottom 



. . 

Drywel l  Concept (Wi th Heat Pipes.) (DWSC-2) 

F i r s t  b a r r i e r  - welded carbon s tee l  c a n i s t e r  

Second b a r r i e r  - s tee l  1 ined concrete v a u l t ,  i n c l u d i n g  lower p o r t i o n  

o f  heat  pipe, w i t h  sealed b o l t e d  access p lugs 

Water Basin Concept (WBSC) 3 1 

' F i r s t  b a r r i e r  - c o o l i n g  pool water 

Second b a r r i e r  - surrounding b u i l d i n g  w i t h  associa.ted v e n t i l a t i o n  

and confinement systems 



RADIATION PROTECTION 

Sheet B 

Suggested. Weight, 40; Assigned Weigh,t 40 

REQUIREMENTS 

Evaluat ions on t h i s  sheet should be l i m i t e d  t o  cons idera t ion  o f  d i r e c t  r a d i a t i o n  

from fi:xed sources. Exposure due t o  poss ib le  r a d i o a c t i v e  e f f l u e n t s  i s  covered 

under "Confinement," Sheet A. 

Operat ing personnel s h a l l  n o t  rece i ve  t o t a l  r a d i a t i o n  exposure i n  excess o f  t h a t  

permi t ted  by U.S. Department o f  ~ n e r ~ ~  (DOE) Manual Chapter 0524. Members of 

the  general p u b l i c  s h a l l  n o t  rece i ve  t o t a l  r a d i a t i o n  exposure i n  excess o f  t h a t  

permi t ted  by 10 CFR 100. 

COMPLIANCE NOTES 

Operat ing personnel a re  pro tec ted  by sh ie ld ing ,  geometry, and appropr ia te  d is tances .  

Appropr iate warning devices and c l e a r l y  de f ined i s o l a t i o n  a re  prov ided fo r  

p o t e n t i a l  r a d i a t i o n  zones. The general p u b l i c  i s  excluded f rom s i g n i f i c a n t  

exposure t o  f i x e d  r a d i a t i o n  sources. 

Rat ing  

Sealed Storage Cask Concept %...,.,..-..-. (Ven t i l a ted )  (SSCC-RSSF) 3 3 

Operat ing Personnel - Pro tec t i on  du r ing  storage i s  prov ided by a  l a r g e  

mass o f  concrete and s t e e l  i n  t he  c a n i s t e r l c a s k  

w a l l s .  Lead b a f f l e s  w i l l  be prov ided over  t he  

v e n t i l a t i o n  openings t o  b lock  r a d i a t i o n  streaming. 

General Pub1 i c  - P ro tec t i on  f rom d i r e c t  sources i s  prov ided 

.. p r i m a r i l y  by exc lus ion  from the  f a c i l i t y .  The 

bul  k s h i e l d i n g  prov ided f o r  personnel i s  a second 

p ro tec t i on .  



Sealed Storage Cask Concept (Nonvent i la ted  and w i t h  S ing le  

Canister  of  SURF) (SSCC-1) 

Operat ing Personnel - P ro tec t i on  i s  prov ided by the  l a r g e  mass o f  

concrete i n  t h e  cask w a l l s  once t h e  cask i s  

loaded. During t h e  l oad ing  operat ion,  

p r o t e c t i o n  i s  prov ided by h o t  c e l l  s h i e l d i n g  

equipment. 

Genepal Pub1 i c  - P ro tec t i on  f rom d i r e c t  sources i s  prov ided 

p r i m a r i l y  by exc lus ion  from the  f a c i l  i t y .  

The bu l k  s h i e l d i n g  prov ided f o r  ope ra t i ng  

personnel i s  a  second p r o t e c t i o n .  

Sealed Storage Cask Concept (Nonvent i la ted  and w i t h  Mu1 t i p l e  

Canisters o f  SURF) (SSCC-2) 

Operat ing Personnel - Same as s i n g l e  c a n i s t e r  assembly (SSCC-1) 

General Pub1 i c  - Same as s i n g l e  c a n i s t e r  assembly. (SSCC-1) 

A i  r -coo l  ed- Vaul t Concept (ACVC) 

Operat ing Personnel - P ro tec t i on  du r ing  storage i s  prov ided by 

t h i c k  concrete w a l l s  around the  v a u l t .  

P ro tec t i on  du r ing  assembly, placement, 

and removal i s  prov ided by t r a n s p o r t e r  

s h i e l d  and a  movable s h i e l d  when the  a i r  

access p o r t  i n t o  t h e  v a u l t  i s  open.. , 

General Pub1 i c  - P ro tec t i on  i s  prov ided by the  remoteness 

o f  t hc  f a c i l i t y  and thc  bu l k  s h i e l d i n g  

which p r o t e c t s  t h e  ope ra t i ng  personnel. 

Drywel l  Concept (DWSC-1) 
( 

3 7 

Operat ing Personnel - P ro tec t i on  du r ing  storage i s  prov ided by t h i c k  

concrete l i d  and l a r g e  s l a n t  th ickness o f  

e a r t h  around bu r ied  p ipe.  P r o t e c t i o n  dur ing .  

placement i s  prov ided by the  sh ie lded t ranspor te r  

veh i c le  and a  movable s h i e l d  when t h e  1  i d  t o  t h e  

drywe l l  i s  open. 

General Pub1 i c  - Pro tec t i on  i s  prov ided by the  remoteness 

o f  t he  f a c i l i t y  and t h e  bu l k  s h i e l d i n g  

which p r o t e c t s  ope ra t i ng  personnel. 



Drywel l  Concept (Wi th  Heat Pipes) (DWSC-2) 

Operat ing Personnel - Same as preceding concept 

General Pub1 i c  - Same as preceding concept 

water Basin Concept (WBSC) 

Operat ing Personnel - P r o t e c t i o n  d u r i n g  storage, t r a n s f e r ,  and 

unloading opera t ions  i s  p rov ided by t h e  

depth o f  water  cover  over  bare f u e l  

assemblies and concre te  pool w a l l s .  

General Pu b l  i c - P r o t e c t i o n  i s  p rov ided by t h e  remoteness o f  

t h e  f a c i l i t y  and t h e  s h i e l d i n g  which i s  p rov ided 

t o  p r o t e c t  t h e  ope ra t i ng  personnel.  



RESISTANCE TO CREDIBLE EVENTS 

Sheet C 

Suggested Weight, 40; Assigned Weight 40 

REQUIREMENTS 

Maximum c r e d i b l e  events  o r  acc iden ts  must be i d e n t i f i e d  and t h e  f a c i l i t y  must 

be designed t o  r e s i s t  such events  and recove r  f rom t h e i r  a f t e r - e f f e c t s  w i t h o u t  

l o s s  o f  con ta inmen t ' o r  hea t  r e j e c t i o n  system. 

Natu ra l  Phenomenon: N a t u r a l l y  o c c u r r i n g  events  such as tornado,  earthquakes, 

f l oods ,  e tc . ,  which would p resen t  a hazard t o  s a f e  s i t e  

ope ra t i on .  

Remaining C red ib l e  Events:  Events, o t h e r  than  n a t u r a l  phenomenon, which 

p resen t  a hazard t o  sa fe  s i t e  o p e r a t i o n  and have 

a s u f f i c i e n t l y  h i g h  p r o b a b i l i t y  o f  occurrence t o  

war ran t  i n c l u d i n g  engineered s a f e t y  f e a t u r e s  t o  

m i t i g a t e  t h e  consequences o f  these events .  

Ra t i ng  

Sealed Storage Cask Concept ( V e n t i l a t e d )  (SSCC-RSSF) 30 

Natu ra l  Phenomenon - ' The heavy concre te  and s t e e l  cask p reven ts  

damage t o  t h e  assembly c a n i s t e r  d u r i n g  

any c r e d i b l e  n a t u r a l  o c c u r r i n g  event .  

Remaining C red ib l e  Events - The pass ive  n a t u r e  o f  t h e  heat  removal 

mechani sm p e r m i t s  con t i nued  coo l  i n g  o f  t h e  

f u e l  assembly f o l l o w i n g  any c r e d i b l e  event .  

S ince t h e  hea t  removal c a p a b i l i t y  f o r  t h e  

assembly can be mainta ined,  r e l ease  o f  

f i s s i o n  p roduc ts  f o l l o w i n g  any c r e d i b l e  

even t  i s  n o t  cons idered  f e a s i b l e ;  however, =. .. 

t he  n a t u r a l  d r a f t  mode o f  a i r  coo l . ing i s  

s u b j e c t  t o  v a r i a t i o n s  i n  f l o w  r a t e  due t o  

i n t e r r u p t i o n  by unusual 1 oca l  meteor01 o g i  c a l  

c o n d i t i o n s  o r  blockage o f  t h e  ven t  openings. 



Sealed Storage Cask Concept (Nonvent i la ted  and With S ing le  

Can is te r  of SURF) (SSCC-1) 

Natura l  Phenomenon - The heavy concrete and s t e e l  cask pre-  

vents damage t o  the  assembly c a n i s t e r  

du r ing  any conceivable n a t u r a l  

occurrence 

Remaining Cred ib le  Events - The passive na ture  o f  the  heat  removal 

mechanism permi ts  cont inued c o o l i n g  o f  

the  f u e l  assembly f o l l o w i n g  any c r e d i b l e  

event.  S i  nce the  heat removal capabi 1  i ty 

f o r  t he  assembly can be maintained, 

re lease o f  f i s s i o n  products f o l l o w i n g  any 

c r e d i b l e  event i s  n o t  considered f e a s i b l e  . 

Sealed Storage Cask Concept (Nonvent i la ted and With M u l t i p l e  

Cani s t e r s  o f  SURF) (SSCC-2) 33 

Natura l  Phenomenon - The same res i s tance  as prov ided by 

preceding concept (SSCC-1) . 
Remaining Cred ib le  Events - The same as preceding concept; however, 

t h i s  concept would need t o  consider  t he  

p o t e n t i a l  f o r  c r i t i c a l i t y  upon rearrange- 

ment and/or f l o o d i n g  o f  t he  enclosed. 

SURF. 

A i  r-Cool ed Vau l t  Concept (ACVC) 2 5 

Natura l  Phenomenon - The massive reinforced concr-ele w a l l s  

p rov ide  p r o t e c t i o n  from ex terna l  per-  

t u rba t i ons .  The na tu ra l  d r a f t  mode of 

a i r  c o o l i n g  i s  sub jec t  t o  v a r i a t i o n s  

i n  f l o w  r a t e  due t o  i n t e r r u p t i o n  by 

unusual l o c a l  meteoro logical  cond i t i ons .  

Because o f  these problems, l h i s  c o o l i n g  

mechanism needs f u r t h e r  d e t a i l e d  study 

t o  eva lua te  i t s  e f fec t i veness .  However, 

t he  l a r g e  heat capac i ty  o f  the  f u e l  

asselllbl i e s  and the v a u l t  a l l o w  i n t e r -  

r u p t i o n s  o f  several  hours w i  t h o u t  

damage t o  the  s to red fue.1 assemblies. 



Remaining Cred ib le  Events - Other events t h a t  may cause d i s r u p t i o n  

o f  some aspec.t o f  t h i s  s torage scheme 

would c rea te  a  formidable maintenance 

and/or r e p a i r  problem as a l l  work must 

be conducted behind heavy ' sh ie ld ing  

ma te r ia l s  us ing  remote hand l ing  

devices. However, no c r e d i b l e  event 

can cause l o s s  o f  confinement o f  the  

conta ined f i s s i o n  products. 

D r - y w e l l  C o n c e p t  (DWSC-1 ) 

Natura l  Phenomenon - The caisson i s  i n h e r e n t l y  q u i t e  immune 

t o  n a t u r a l  occurrences as the  top  o f  

, the  assembly i s  approximate ly  10 f e e t  

below ground 1  eve1 . No c r e d i b l e  

n a t u r a l  phenomenon cou ld  cause l o s s  

o f  confinement o f  the  conta ined f i s s i o n  

products . 
Remaining Cred ib le  Events - No c r e d i b l e  event can cause the re lease 

o f  conta ined f i s s i o n  products, -however, 

t h e  p o t e n t i a l  f o r  ground water l e a k i n g  

i n t o  the  caisson and causing a  co r ros ion  

problem must be addressed i n  the  

design. 

Drywel l  Concept (Wi th Heat Pipes) (DWSC-2) 2 5 

Natura l  Phenomenon - The same res i s tance  as prov ided by preceding 

d rywe l l  concept ( DWSC-1) , except a  

d e t a i l e d  s a f e t y  ana lys i s  i s  requ i red  t o  

determine how much hardening i s  requ i red  

t o  p r o t e c t  the  p o r t i o n  o f  t he  heat p ipe  

above ground. 

Remaining Cred ib le  Events - The same res i s tance  i s  prov ided by t h e  s i n g l e  

assembly caisson. However, t he  c r i t i c a l i t y  

p o t e n t i a l  must be addressed. Also, the  

f l u i d  i n  t he  t ieat p ipes used t o  cool  the 

f u e l  assemblies requ i res  f u r t h e r  ana lys i s  

and t e s t i n g  t o  determine e x t e n t  o f  t he  

r a d i a t i o n  damage t o  t h e  heat  t r a n s f e r  media. 



Water Bas in Concept (WBSC) 3 1  

Natu ra l  Phenomenon - The des ign o f  t h e  wate r  bas in  f o r  a l l  c r e d i b l e  

n a t u r a l  phenomenon p resen ts  no spec ia l  

problem as t h e  des ign  o f  spent  f u e l  poo l s  

has matured w i t h  t h e  commercial n u c l e a r  

power i n d u s t r y .  

Remaining C red ib l e  Events - The s a f e t y  hazards assoc ia ted  w i t h  water-  

f i l l e d  f u e l  pool  s  have a1 ready been 

t ho rough l y  eva lua ted  by t h e  commercial 

nuc lea r  power i n d u s t r y  and s u f f i c i e n t  

c r i t e r i a  p r e s e n t l y  e x i s t s  t o  assure an 

accep tab ly  s a f e  des ign.  



HEAT REJECTION SYSTEM 

Sheet D 

Suggested Weight, 40; Assigned, Weight 40 

REQUIREMENTS 

Fuel assembly c ladd ing  temperature s h a l l  be maintained below 705" F t o  assure 

c ladd ing  i n t e g r i t y  du r ing  the  storage o f  SURF. Continuous heat  removal . 

c a p a b i l i t y  must be maintained i n  o rde r  n o t  t o  exceed the  705" F temperature 

l i m i t a t i o n .  

COMPLIANCE 

A l l  s torage concepts prov ide  a dependable heat  removal mechanism w i t h  s u f f i c i e n t  

capac i ty  t o  assure t h a t  f u e l  assembly c ladd ing  temperatures do n o t  exceed 

. 705" F f o l l o w i n g  any c r e d i b l e  event. 

Rat ing  

Sealed Storage Cask Concept ( V e n t i l a t e d )  (SSCC-RSSF) 30 

Thi  s concept requ i res  bo th  conduct ive cool  i ng through the c a n i s t e r  

w a l l s  and convect ive c o o l i n g  by a i r  f l o w  through the  annular area 

v i a  vent  openings. Because the  heat  d e n s i t y  o f  SURF i s  much lower 

than t h a t  o f  h igh - leve l  waste, and because of the  poor basic  heat  

t r a n s f e r  o f  SURF i n  a i r ,  i t  may be d i f f i c u l t  t o  make economical 

use o f  t h i s  concept. I n  add i t i on ,  t he  p o t e n t i a l  e x i s t s  f o r  

blockage o f  t he  vent  openings which cou ld  pose a ser ious problem. 

Sealed storage Cask Concept (Nonventi 1 ated and With S ing le  

Canister  o f  SURF) (SSCC-1) 

This  concept depends s o l e l y  on passive heat t r a n s f e r  mechanisms o f  

r a d i a t i o n ,  convect ion, and conduct ion t o  r e j e c t  the  heat  o f  t he  

f u e l  assembly. lvllnlmum o f  mafntenance and rnoni t o r i  ng a r e  requ i red  

t o  v e r i f y  proper  func t ion  of the  heat r e j e c t i o n  system. 

Sealed Storage Cask Concept (Nonvent. i lated and With Mu1 t i p 1  e 

Canisters o f  SURF) (SSCC-2) 

The same as sing1 e c a n i s t e r  concept (SSCC-1) . 



Air-Cooled Vau l t  Concept (ACVC) 

This concept depends s o l e l y  on passive convect ive and r a d i a t i v e  

heat t r a n s f e r  mechanisms. No c r e d i b l e  long- term phenomenon can 

s u f f i c i e n t l y  i n h i b i t  these mechanisms f rom p r o v i d i n g  s u f f i c i e n t  

coo l i ng  t o  cause overheat ing o f  t he  f u e l  assemblies; however, more 

d e t a i l e d  i n v e s t i g a t i o n  o f  t h i s  heat  removal system i s  requ i red  t o  

determine i t s  s e n s i t i v i t y  t o  l o c a l  wind cond i t ions ,  as we l l  as 

p e r i o d i c  maintenance t o  remove deb r i s  t h a t  may accumulate i n  and 

around t h e  a i r  passages. 

Drywel l  Concept (DWSC-1) 

This  system r e l i e s  s o l e l y  on passive r a d i a t i v e  and conduct ive 

heat t r a n s f e r  mechanisms t o  cool  the  s to red  can is te rs .  No 

c r e d i b l e  event cou ld  i n t e r r u p t  t h i s  c o o l i n g  and cause damage t o  

the  s to red  assembly. 

Drywel l  Concept (Wi th Heat Pipes) (DWSC-2l 27 

This  concept uses a heat p ipe  as the  pr imary heat  t r a n s f e r  mechanism. 

The f l u i d  i n  t h e  heat pipes used t o  cool  t he  f u e l  assemblies requ i res  

f u r t h e r  ana lys is  and t e s t i n g  t o  determine the  e x t e n t  o f  r a d i a t i o n  

damage t o  the  heat t r a n s f e r  media. 

Water Basin Concept (WBSC) 35 

This i s  t he  o n l y  concept u t i l i z i n g  an a c t i v e  mechanical heat removal 

system. However, an a c t i v e  system should n o t  be constdered a s a f e t y  

1 i a b i l  i t y  as t h e  storage pool water prov ides approximate ly  f o u r  weeks 

supply of water f o r  b o i l - o f f ,  and susta ined emergency c o o l i n g  can be 

prov ided by s imply adding makeup water  w h i l e  t he  mechanical heat  

removal sys tem i s repa i  red. 
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OPERATING RELIABILITY 

Sheet E 

Suggested weight,  30; Assigned Weight 30 

REQUIREMENTS 

Safe s torage w i t h  minimum o f  at tendance and serv ices  i s  r e q u i r e d  t o  assure 

maximum r e l i a b i l i t y .  

COMPLIANCE 

A l l  s torage concepts r e q u i r e  some type  o f  s u r v e i l l a n c e  and mon i to r i ng  t o  assure 

4 cont inued sa fe  f unc t i on ing .  A1 1  s torage schemes u t i  1  i z i n g  , c a n i s t e r s  r e q u i r e  
p e r i o d i c  mon i to r i ng  t o  . loca te  and r e p a i r  l e a k i n g  c a n i s t e r s .  

Rat ing  

Sealed Storage Cask Concept ( V e n t i l a t e d )  (SSCC-RSSF) 20 

Su rve i l l ance  and mon i to r i ng  o f  t h e  a i r  l e a v i n g  the  cask i s  requ i red  

t o  determin-e i f  f i s s i o n  products a r e  l e a k i n g  f rom t h e  conta ined 

storage c a n i s t e r .  I n  a d d i t i o n ,  mon i to r i ng  o f ' t h e  annulus area 

between the  c a n i s t e r  and overpack a1 so requ i red .  A1 so, p e r i o d i c  

removal o f  d e b r i s  c o n s i s t i n g  o f  wind-blown s o i l  and vege ta t i on  

i s  requ i red  t o  keep a i r  passages open. 

It should be po in ted  o u t  t h a t  ac tua l  measurement o f  ven t  a i r  t o  

l o c a t e  l e a k i n g  f i s s i o n  products may prove t o  be q u i t e  d i f f i c u l t  o r  

expensive, and/or both. 

Sealed Storage Cask Concept (Nonvent i la ted  and With S ing le  Can is te r  

o f  SURF) ' (SSCC-I ) 28 

The p e r i o d i c  sampling o f  t h e  i n t e r i o r  annulus f o r  mon i to r i ng  the  s torage 

can i stet- ,is t he  u r ~ l y  upera ti ng requirement.  

Seal ed Storage Cask Concept (Nonvent i  1  a ted  and With Mu1 t i  p l  e  27 
Canis ters o f  SURF) (SSCC-2) 

The same requirements as f o r  t h e  s i n g l e  c a n i s t e r  concept (SSCC-1). 



A i  r-Cooled Vaul t Concept (ACVC) 

The a t t e n t i o n  requ i red  o f  t h i s  f a c i l i t y  i s  r a d i a t i o n  mon i to r i ng  o f  

t h e  v a u l t ,  annulus area between t h e  c a n i s t e r  and overpack, and vent  

s tack  a i r ;  and p e r i o d i c  inspec t ions  and maintenance o f  t h e  v a u l t  t o :  

1; Inspec t  a l l  a i r  passages and' remove any blockage 

.2. Inspec t  f o r  water  accumul.ation and remove accumulated deb r i s .  

Drywel l  Concept ( DWSC-1) 2 9 

The p e r i o d i c  sampling and measurement o f  t h e  atmosphere i n s i d e  the  

ca isson i s  requ i red  t o  determine i f  c a n i s t e r  i n t e g r i t y  has been 

breached. 

Drywel l  Concept (Wi th  Heat Pipes) (DWSC-2) 25 

The same as f o r  t h e  s i n g l e  assembly (DWSC-I), b u t  p e r i o d i c  maintenance 

and/or replacement o f  heat  p ipes  may a l s o  be requ i red .  

Water Basin Concept (WBSC) 2 0 

The mechanical heat  removal system and assoc ia ted  power supply  

(bo th  normal and emergency), t he  water clean-up system and the  

chemist ry  c o n t r o l  system a l l  r e q u i r e  t h e  a t t e n t i o n  o f  opera tors  

and maintenance personnel.  Also, t h e  hea t i ng  and v e n t i l a t i o n  

exhaust systems r e q u i r e  cont inuous mon i to r ing .  



RETRIEVABILITY 

Sheet F 

Suggested Weight, 30; Assigned Weight 30 

REQUIREMENTS 

The s tored f u e l  assemblies must be r e t r i e v a b l e  a f t e r  50 years storage. The 

storage concept should endeavor t o  make r e t r i e v a l  s imple w i t h , a  minimum o f  

hazard t o  ope ra t i ng  personnel, and a t  t he  same t ime n o t . c r e a t e  excessive 

secondary .waste. 

COMPLIANCE 

A l l  o f  the  storage concepts prov ide  f o r  r e t r i e v a l  o f  s to red  assemblies. However, 

each concept has a d i f f e r e n t  degree of complex i ty  invo lved w i t h  r e t r i e v a l  

operat ions and d isposal  o f  a c t i v a t e d  and/or contaminated ma te r ia l s .  

Rat ina 

Sealed Storage Cask Concept ( V e n t i l a t e d )  (SSCC-RSSF) 2 0 

Re t r i eva l  - Th is  requ i res  a h o t  c e l l  and associated hand l ing  equipment. 

Waste - The p o t e n t i a l  does e x i s t  f o r  contaminat ion o f  t he  can is te r ,  

overpack, and poss ib l y  t he  cask. 

Sealed Storage Cask Concept (Nonvent i la ted and With S ing le  22 
Canister  o f  SURF) (SSCC-1) 

Re t r i eva l  - Same p o t e n t i a l  as f o r  v e n t i l a t e d  cask concept (SSCC-RSSF) 

Waste - Same p o t e n t i a l  as f o r  v e n t i l a t e d  cask concept (SSCC-RSSF), except 

f o r  the  overpack. 

Sealed Storage Cask Concept (Nonvent i la ted and With M u l t i p l e  

Canisters o f  SURF) (SSCC-2) 2 4 

Re t r i eva l  - Same as preceding concept 

Waste - Essent ial ly t he  same p o t e n t i a l  as preceding concept; however,. i t  

should be noted t h a t  t h e  q u a n t i t y  o f  contaminated 

ma te r ia l  (concrete and s t e e l )  t h a t  cou ld  p o s s i b l y  be 

generated per  SURF assembly i s  1 e . s ~  f o r  t h e  mu1 t i p l e  

concept approach. 



A i  r-Cool ed Vau l t  Concept (ACVC) 

Re t r i eva l  - The same requirements as t h e  v e n t i l a t e d  stopage cask 

(sscc-RSSF) 

Waste - E s s e n t i a l l y  the  same problems as w i t h  the  v e n t i l a t e d  storage \ 

cask (SSCC-RSSF), b u t  t he  v a u l t  ma te r i a l s  may become 

contaminated and cou ld  r e q u i r e  i n  s i t u  decay o r  d isposa l .  

I n  s i t u  decay would r e q u i r e  s e a l i n g  t h e  v a u l t  aga ins t  

personnel. 

Drywel l  Concept (DWSC-1) 22 

Re t r i eva l  - The same requirements as t h e  v e n t i l a t e d  cask concept 

(SSCC-RSSF) 

Waste - Along w i t h  the  a c t i v a t i o n  o f ' t h e  p ipe  casing, the concrete 

and surrounding ambient s o i l  cou ld  become contaminated. 

Drywel l  Concept (With Heat Pipes) (DWSC-2) 19 

Re t r i eva l  - The same as w i t h  the  preceding d r y  we l l  concept (DWSC-1) 

Waste - The waste generat ion would be the  same as i n  preceding. 

concepts, i .e. , contaminat ion o f  the c a n i s t e r  and 

surrounding concrete. I n  add i t i on ,  - t he  heat p i p e ( s )  

and working f l u i d  cou ld  a1 so become contaminated. 
I 

Water Basin Concept (WBSC) 28 

Re t r i eva l  - The SURF assemblies are  v i s i b l e  f o r  d i r e c t  hand1 i n g  as we1 1 

as the  overpack can is te rs  f o r  leakers  t h a t  a r e  associated 

w i t h  these assembl i es .  

Waste - The f u e l  racks cou ld  become contaminated. The f u e l  pool 

wa l l s ,  water hand l ing  equipment and p i p i n g  could a l s o  

become contaminated. 



LEAKAGE MONITORING 

Sheet G 

Suggested Weight, 20; Assigned Weight 30 

REQUIREMENTS 

A technique i s  r e q u i r e d  t o  v e r i f y  t h a t  t h e  f i s s i o n  products conta ined i n  

t h e  s to red  f u e l  assembl i e s  do n o t  l eak  t o  t h e  envi rons.  

COMPLIANCE 

A l l  o f  t h e  s torage concepts i n c l u d e  a method o f  leakage mon i to r i ng  t o  p rov ide  

assurance t h a t  bo th  f i s s i o n  produc t  b a r r i e r s  a re  n o t  breached. 

Rat ing  

Seal ed Storage Cask Concept (Vent i  1 a ted)  (SSCC-RSSF) 20 

The annular  exhaust a i r  w i l l  p e r i o d c a l l y  sampled and measured t o  

determine i f  t h e  SURF c a n i s t e r  .w i th .overpack  i s  l eak ing .  However, 

because o f  t h e  very  low a i r  f l o w  r a t e s  through t h e  annulus, implementa- 

t i o n  o f  t h i s  type  o f  mon i to r i ng  scheme may prove t o  be q u i t e  d i f f i c u l t .  

Also, t h e  annular  area between t h e  c a n i s t e r  and overpack w i l l  b e ,  

monitored. 

Sealed Storage Cask Concept (Nonvent ia l ted  and With S ing le  Can is te r  26 , 

o f  SURF) (SSCC-1) 

The atmosphere i n s i d e  t h e  cask w i l l  be sampled p e r i o d i c a l l y  v i a  sampl ing 

tube atld exanlined .for rad ionuc l  i des .  

Sealed Storage Cask Concept  o on ventilated and With M u l t i p l e  Can is te rs  

o f  SURF (SSCC-2) 24 . 

The same procedure as i n  precedinq concept (SSCC-1). 

16 / 
A i  r;-Cool eJ Vaul t Cot~cept (ACVC) 

The c o o l i n g  a i r  i n  t he  v a u l t  which i s  discharged through the  s tack  w i l l  be 

cont inuous ly  monitored f o r  rad ionuc l  ides .  . Prec ise 1 o c a t i o n  o f  

l e a k i n g  assel~lbly w i l l  r e q u i r e  development o f  a system capable o f  

i d e n t i f y i n g  the  l o c a t i o n  o f  t he  l e a k i n g  f u e l  assembly c a n i s t e r .  

Also, t he  annulus between t h e  c a n i s t e r  and overpack w i l l  be monitored. 



Drywell Concept (DWSC-1) 27 

The atmosphere in the caisson will be pe,riodically sampled t o  

assure integri ty  of the canister.  

Drywell Concept (Mi t h  Heat Pipes) (DWSC-2) 24 

The same as with the preceding conceDt (DWSC-1). 

Water Basin Concept (WBSC) 24 

The H&V discharge will be co.ntinuously monitored to  assure tha t  release 

of gaseous radionuclides i s  maintained as low as reasonably achievable. 

The pool design also incorporates a leakage collection system to  
contain a l l  liquid leakage from the pool. The pool water will be 

1 continuously monitored to  detect increases in radioactivity.  Ion 
1 
i exchangers and f i l t e r s  will be provided to  remove radionuclides and 

impurities from the pool water. 



STATUS OF TECHNOLOGY 

Sheet H 

Suggested Weight, 20; Assigned Weight 20 

REQUIREMENTS 

Because o f  t he  l a r g e  amounts o f  f i s s i o n  products and f i s s i o n a b l e  m a t e r i a l s  

conta ined i n  t he  s to red  assemblies, t h e  f a c i l i t y  des ign should i nco rpo ra te  

s t a t e - o f - t h e - a r t  technology. 

COMPLIANCE 

. Each storage scheme uses s t a t e - o f - t h e - a r t  technology t o  t he  maximum e x t e n t  

poss ib le  f o r  t h a t  p a r t i c u l a r  concept. 

Rat ing  

Sealed Storage Cask Concept (Vent i  1 a ted)  (SSCC-RSSF) 14 

Heat removal i s  based on c u r r e n t  technology and l a rge -sca le  RSSF 

p ro to type. therma1 demonstrat ion t e s t i n g .  However, f u r t h e r  s tudy i s  

warranted f o r  t h e  r a d i a n t  heat t r a n s f e r  f rom the  spent f u e l  p i n  

assembly t o  t h e  c a n i s t e r  w a l l  due t o  t he  complex na tu re  caused by 

the  i n t r i c a t e  phys ica l  geometry. 

Sealed Storage Cask Concept (Nonvent i la ted  and With S ing le  

Can is te r  o f  SURF) (SSCC-1) 

Heat remaval i s  based on c u r r e n t  technology. Cask f a b r i c a t i o n  

u t i l i z e s  standard r e i n f o r c e d  concrete techniques. However, 

a d d i t i o n a l  t e s t i n g  o f  p ro to types  may be requ i red  t o  p rov ide  

c r i t e r i a  f o r  . the  f i n a l  design o f  t h e  s torage u n i t s .  

Sealed Storage Cask Concept (Nonvent l la ted  and w i t h  Mu1 t i p l e  

Cami s t e r s  o f  SURF) (SSCC-2) 

The same as w i t h  t he  preceding concept (SSCC-1) 



A i  r-Cool ed Vaul t Concept ( ACVC) 13 

Design and c o n s t r u c t i o n  o f  a l l  components and f a c i l i t i e s  a r e  

w i t h i n  c u r r e n t  eng ineer ing  p r a c t i c e .  'The e f f e c t s  o f  wind speed and 

d e t e c t i o n  o f  i n t e r n a l  a i r  f low,  and f l o w  d i s t r i b u t i o n  i n  a  p a r t i a l l y  

f i l l e d  v a u l t  w i l l  r e q u i r e  f u r t h e r  s tudy.  

Drywel l  Concept (DWSC-1) 16 

Design and c o n s t r u c t i o n  o f  a l l  components and f a c i l i t i e s  a re  w i t h i n  

c u r r e n t  eng ineer ing  p r a c t i c e  and technology. Add i t i ona l  t e s t i n g ,  as 

descr ibed f o r  t h e  nonvent i  l a t e d  concept (SSCC-1) would a1 so be r e q u i r e d  

f o r  t h i s  concept. 

Drywel l  Concept (Wi th  Heat Pipes)  (DWSC-2) 9 

De ta i l ed  ana l ys i s  o f  t he  heat  p ipe  heat  r e j e c t i o n  system w i l l  be r e q u i r e d  

t o  a s c e r t a i n  t h e  a d v i s a b i l i t y  o f  us ing  heat  p ipes  i n  t h i s  app l i ca -  

t i o n .  P o t e n t i a l  problems t h a t  a re  assoc ia ted  w i t h  t h e  heat  p ipe  

concept i nc lude  the  f o l l o w i n g :  

1.  Rad ia t ion  e f f e c t s  on t h e  heat  t r a n s f e r  media 

2. Performance degradat ion r e s u l t i n g  f rom bends i n  t he  heat  

p ipe  r e q u i r e d  t o  prevent  r a d i a t i o n  streaming 

3. Performance degradat ion as a  r e s u l t  o f  ambient vege ta t i on  

and d i r t  c l ogg ing  t h e  condenser 
4. Mechanical damage t o  heat  p ipe  condenser. 

Water Basin Concept (WBSC) 

The technology associated w i t h  t h i s  design i s  w e l l  understood 

and supported by many years o f  ope ra t i ona l  experience i n  t he  

commercial nuc lea r  power f i e l d .  



PRESENT VALUE OF INITIAL CAPITAL COST 

Sheet I 

Suggested Weight, 40; Assigned Weight 30 

REQUIREMENTS 

A minimum c o s t  f a c i l  i t y  i s  t o  be designed and cons t ruc ted  t o  s t o r e  a1 1 fue l  

f i v e  years o u t  o f  r eac to rs  through 1990. The c o s t  f o r  i nc reas inq  storz.ge 
capac i t y  beyond t h e  i n i  ti a1 a1 l o c a t i o n  w i  11 be de fe r red  u n t i  1  requ i red .  

COMPLIANCE 

The f o l l o w i n g  cos ts  i n  1977 do1 1 ars,  i n c l u d e  engineer ing-desi  gn, esca la t i on ,  , 
and cont ingency. They represent  t h e  i n i t i a l  c a p i t a l  expend i tu re  r e q u i r e d  t o  

p lace  t h e  f a c i l i t y  i n  ope ra t i on  by 1985. (Refer t o  RHO-LD-2, February 1978, 

"Engineer ing Studies Report," Table 10.2. ) 
Ra t i nd  

Sealed Storage Cask 'concept ( V e n t i l a t e d )  (SSCC-RSSF) 

$21 0,000,000 

Sealed Storage Cask Concept (Nonvent i la ted  and With S ing le  2 1 

Can is te r  o f  SURF) (SSCC-1) 

$210,000,000 

! 

Sealed Storage Cask Concept (Nonvent i la ted  and With M u l t i p l e  22 

Canis ters o f  SURF) (SSCC-2) 

$201,000,000 

A i  r-Cool ed Vaul t Concept (ACVC) 

$349,000,000 

Drywel l  Concept (DWSC-1) 

$1 73,000,000 



Drywel l  Concept (Wi th  Heat Pipes) (DWSC-2) 

$342,000,000 

Water Basin Concept (WBSC) 

$1 48,000,000 



PRESENT VALUE OF TOTAL CAPITAL COST 

Sheet J 

Suggested Weight, 40; Assigned Weight 30 

REQUIREMENTS 

Th is  i t e m  shows present  value o f  t he  t o t a l  c a p i t a l  investment f o r  each 

f a c i l i t y ,  i n c l u d i n g  i n i t i a l  c a p i t a l  and de fe r red  c a p i t a l  cos ts  and 

decommissioning cos ts .  

COMPLIANCE 

. The f o l l o w i n g  cos ts  a re  i n  terms o f  1977 d o l l a r s  w i t h o u t  esca la t i on .  (Refer  . 
t o  RHO-LD-2, February 1978, "Engineering Studies Report," Table 10.2. ) 

Sealed Storage Cask Concept (Vent i  1  a ted )  (SSCC-RSSF) 

$264,000,000 

sealed '  Storage Cask Concept  o on ventilated and With S ing le  

Can is te r  o f  SURF) (SSCC-1) 

$263,000,000 

Sealed Storage Cask Concept (Nonvent i la ted  and With Mu1 t i p l e  

Can is te rs  o f  SURF) 

$220,000,000 

A i  r-Cool ed Vaul t Concept (ACVC) 

$569,000,000 

Drywel l  Concept (DWSC-1) 

$1 94,000,000 

Rat ing  

20 



Dr.ywel1 Concept (Wi th Heat Pipes) (DWSC-2) 

$552,000,000 

Water Basin Concept (WBSC) 

$203,000,000 



PRESENT VALUE OF TOTAL PROGRAM COST 

Sheet K 

Suggested Weight, 40; Assigned Weight 30 

REQUIREMENTS 
The t o t a l  program c o s t  should be minimized t o  t h e  e x t e n t  poss ib le  w i t h o u t  
compromising t h e  bas ic  SURF F a c i l i t y  c r i t e r i a  as def ined i n  t h e  "Engineer ing 
Studies Report"  ( r e f e r  t o  RHO-LD-2, page 2 ) .  

COMPLIANCE 

Th is  data inc ludes  t o t a l  present  va lue o f  c a p i t a l  and ope ra t i ng  program 

cos ts  through the  design l i f e  o f  t h e  f a c i l i t y .  (Refer  t o  RHO-LD-2, February 

1978, "Engineering Studies Report," Table 10.2. ) 
I 

Rat ing  

Sealed Storage Cask Concept ( V e n t i l a t e d )  (SSCC-RSSF) 

$1,756,000,000 

Sealed Storage Cask Concept  o on ventilated and With S ing le  

Can is te r  o f  SURF) (SSCC-1) 

$1,610,000,000 

Sealed Storage Cask Concept (Nonvent i la ted  and With M u l t i p l e  20 

Can is te rs  o f  SURF) (SSCC-2) 

$938,000,000 

A i  r-Cool ed Vaul t Concept (ACVC) 

$1,187,000,000 

Dr.vwe11 Concept (DWSC-1) 

$033,000,000 

P Drywel l  Concept (Wi th Heat Pipes) (DWSC-2) 

$1,052,000,000 

Water Basin Concept (WBSC) 

$588,000,000 



RESOURCE COMMITMENT 

Sheet L 

Suggested Weight, 20; Assigned Weight 20 

REQUIREMENTS 

The use of n a t i o n a l  resources f o r  t he  storage o f  spent nuc lear  f u e l  should 

be minimized t o  the e x t e n t  poss ib le  f o r  each concept. 

COMPLIANCE 

The f o l l o w i n g  .resource commitments i n d i c a t e  the  approximate requirements f o r  

land, concrete, s tee l ,  and s t a i n l e s s  s t e e l  f o r  each SURF F a c i l i t y  concept. 

Rat ing  

Sealed Storage Cask Concept ( V e n t i l a t e d )  (SSCC-RSSF) 

Land (acres)  ' 1,170 

Concrete (cub ic  yards)  4,300,000 

Stee l  ( t ons )  100,000 

S ta in less  Steel  ( f t 2 )  , 145,000 

Sealed Storage Cask Concept (Nonvent i la ted  and With S ing le  

Can is te r  of ".--.. SURF) (SSCC-1) 

Land (acres)  1,170 

Concrete (cub ic  yards)  4,300,000 

Steel  ( t ons )  64,000 

S ta in less  Steel  ( f t 2 )  145,000 

, Sealed Storage Cask Concept (Nonvent i la ted  and With Mu1 t i p l e  

Canisters o f  SURF) (SSCC-2) 

Land. (acres)  500 

. Concrete (cub ic  yards)  1,390,000 

Steel  ( t ons )  . 64,100 

S ta in less  Stee l  ( f t 2 )  145,000 



Ai r-Cool ed Vaul t Concept ( A C V C )  

Land (ac res )  . , 225 

Concrete (cubic yards)  300,000 

Steel ( tons )  107,000 

S ta in less  Steel  ( f t 2 )  145,000 

Dr.ywel 1 Concept (DWSC-1) 
Land (ac res )  1,655 

Concrete (cubic yards)  84,000 

Steel  . ( t ons )  180,000 

s t a i n l e s s  Steel  ( f t 2 )  145,000 

1 Drywell Concept (With Heat Pipes) (DWSC-2) 

Land (ac res )  260 

Concrete (cubic yards)  630,000 

Steel  ( tons )  67,000 

S ta in less  Steel  ( f t 2 )  145,000 

Water Basin Concept (WBSC) 

Land (ac res )  100 

Concrete (cubic yards)  260,000 

Steel  ( tons )  7,800 
2 S ta in less  Steel  ( f t  ) 600,000 



DEGREE OF PASSIVENESS 

Sheet 1.1 

Suggested Weight, 40; Assigned Weight 40 

REQUIREMENTS 

Since the  heat r e j e c t i o n  system f o r  SURF must remain f u n c t i o n a l  f o r  a l l  

c r e d i b l e  events, a passive r a t h e r  than a c t i v e  system should be t h e  pr imary 

method o f  heat  removal. 

COMPLIANCE 

Each SURF storage concept, except f o r  t he  water bas in  concept, makes use 

of a passive type  heat  removal system. However, some o f  t he  concepts may 

be evaluated as having a g rea te r  degree of passiveness due t o  t he  i n h e r e n t  

aspects o f  t he  proposed storage system. 

Rat ing  

Sealed Storage Cask Concept (Vent i  1 a ted)  (SSCC-RSSF) 28 - 
The heat  r e j e c t i o n  system f o r  t h i s  concept i s  b a s i c a l l y  passive, 

b u t  does r e l y  on a i r  f l o w  through annular  area v i a  ven t  openings 

which have t h e  p o t e n t i a l  f o r  becoming blocked due t o  wind-blown 

d e b r i s  o r  f l o r a  and fauna. 

Sealed Storage Cask Concept (Nonvent i la ted  and With S ing le  

Can is te r  o f  SURF) (SSCC-1) 

Th is  concept u t i l i z e s  a t o t a l l y  pass ive heat  r e j e c t i n n  system. 

Sealed Storage Cask Concept (Nonventi l a t e d  and w i t h  Mu1 t i p l e  
. -  

Canis ters o f  SURF) (SSCC-2) 

This  concept u t i l i z e s  a passive heat  r e j e c t i o n  system i d e n t i c a l  

t o  t he  preceding concept. 

A i  r-Cool ed Vaul t Concept (ACVC) 

The heat  r e j e c t i o n  system i s  passive, i . c . ,  no fans, pumps, motors, 

e tc . ,  a re  requ i red ,  bu t  p o t e n t i a l  f o r  accumulat ion o f  deb r i s  and 

f l o r a  and fauna i n  t he  v a u l t  openings and around the  SURF c a n i s t e r s  

does e x i s t  - which cou ld  a f f e c t  t he  heat  t r a n s f e r  mechanism, The 

heat  r e j e c t i o n  system would a l s o  be s e n s i t i v e  t o  l o c a l  wind and 

atmospheric cond i t i ons .  



Drywel l  Concept (DWSC-1) 

This  concept u t i l i z e s  a  t o t a l l y  pass ive heat  r e j e c t i o n  system. 

Drywel l  Concept (Wi th Heat. Pipes) (DWSC-2) 2 9 

This  concept u t i l i z e s  a  passive hea t  r e j e c t i o n  system (hea t  p ipes) ,  

b u t  t h e  p o t e n t i a l  does e x i s t  f o r  poss ib le  ma l func t i on  o f  t he  condenser 

sec t i on  of t h e  heat  p ipe  due t o  accumulat ion o f  wind-blown deb r i s .  

Water Basin Concept (UBSC) 13 

This  concept does n o t  u t i l i z e  a  passive heat  r e j e c t i o n  system due t o  

the use of pumps, fans, and motors. 
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CONCEPT SELECTION RATING SHEET - EXTRA 

Feature:  

bleight:  

REQUIREMENTS 

COMPLIANCE NOTES 

Sealed Storage Cask Concept (Ven t i  1 a ted )  (SSCC-RSSF) 

Ra t i ng  

Sealed Storage Cask Concept ( ~ o n v e n t i  l a t e d  and W i th  S i n g l e  

Can i s te r  o f  SURF) (SSCC-1) 

Sealed Storage Cask Concept (Nonven t i l a t ed  a n d  Wi th  Mu1 t i p l e  

Can i s te r s  o f  SURF) (SSCC-2) 

A i r -Cooled V a u l t  Concept (ACVC.) 

Drywe l l  Concept (DWSC-1) 

Drywel l  Concept (Wi th  Heat P ipes)  (DWSC-2) 

Water Bas in  Concept (WBSC) 



CONCEPT EVALUATION - SUMMARY SHEET 

CONCEPT RATINGS 

Concept Rat ing+ 5 4 3 7 '  1 6 2 

I 

 FEATURE^ 
A 

B 

C 

D 

E 

F 

G 

H 

I 

NOTES : 

' S.e i n d i v i d u a l  r a t i n g  sheets.  

It i s  suggested t h a t  a weight from 0 t o  20 be p laced  on o r d i n a r y  f ea tu res ;  more. impo r tan t  f e a t u r e s  should be 
ass igned h ighe r  va lues.  These a re  t h e  agreed t o  maximum weights  by t h e  SURF Storage Concept S e l e c t i o n  Team. 

TITLE 

SURF Confinement Method 

Rad ia t i on  P r o t e c t i o n  

Resi stance t o  Credi b l  e 
Events 

Heat Re jec t i on  System 

Opera t ing  Re1 i a b i l i  t y  

R e t r i e v a b i l  i ty  

Leakage Mon i t o r i ng  

S ta tus  o f  Technology 

Present  Value o f  
I n i t i a l  Cap i t a l  Cost 

The r a t i n g s  f o r  each c o n c e ~ t  represen t  t h e  average we igh t  by t h e  SURF Storage Concept S e l e c t i o n  Team. 
- 

I 

 WEIGHT^ 

40 
4 0 

40 

40 

3 0 

3 0 

3 0 

20 

3 0 

J 

K 

L 

M 

N 

0 

Present  Value o f  
To ta l  Cap i t a l  Cost 

Present  Value o f  
To ta l  Program Cost 

Resource Commi tmen t 
Degree o f  
Passiveness 

E x t r a  

Ex t ra  

TOTALS 

30 

30 

20 

40 

420 

11 

16 

17 

27 

271 

' SSCC 
RSSF 

32 
33 

30 

30 

2 0 

2 0 

2 0 

14 

20 

SSCC-2 

33 

35 

33 

32 

27 

24 

24 

15 

2 2 

' 
SSCC-1 

36 

3 6 

34 

3 3 

28 

22 

2 6 

16 

2 1 

20 

10 

9 

2 8 

, 286 

ACVC 

3 1 
32 

25 

30 

2 0 

2 0 

16 

13 

13 

2 8 

29 

17 

13 

34 1 

30 

2 4 

13 

3 9 

362 

20 

10 

9 

39 

330 

12 

18 

15 

29 

279 

2 3 

20 

14 

37 

339 

WBSC 

3 1 
3 5 

3 1 

35 

2 0 

28 

24 

20 

3 0 

DWSC-1 

34 

3 7 

3 5 

3 0 

29 

22 

2 7 

16 

26 ----- 

1 

DWSC-2 

2 9 

33 

2 5 

27 

25 

19 

2 4 

9 

14 




