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A. Curren t  FFTF S tud ie s  

Seve ra l  of t h e  DOT c a l c u l a t i o n s  f o r  t h e  c a v i t y  s h i e l d  deck and v e s s e l  

suppor t  system were performed dur ing  A p r i l  bu t  r epor t ed  i n  t h e  March 

monthly p rogres s  r e p o r t  f o r  t h e  sake  of completeness.  The remaining 

e f f o r t  dur ing  A p r i l  w a s  devoted t o  s e v e r a l  new c a l c u l a t i o n s  which should 

be completed du r ing  May. 

1. Stored  Fuel  Power 

The head compartment neu t ron  dose l e v e l  is  a t  p r e s e n t  d i r e c t l y  propor- 

t i o n a l  t o  t h e  s t o r e d  f u e l  f i s s i o n  power, and t h e  u n c e r t a i n t y  f a c t o r  of 

f i v e  which has  been a s s o c i a t e d  w i t h  t h e  two-dimensional approximation 

i n  t h e  s t o r e d  f u e l  power c a l c u l a t i o n  i s  t h e  l a r g e s t  s i n g l e  u n c e r t a i n t y  

i n  t h i s  problem. A series of c a l c u l a t i o n s  w a s  i n i t i a t e d  i n  o r d e r  t o  

o b t a i n  a three-dimensional s o l u t i o n  which would e l i m i n a t e  any ambiguity 

wi th  t h e  buckl ing  approximation. The primary three-dimensional c a l c u l a -  

t i o n  i s  t o  be  obta ined  w i t h  t h e  DOT-DOMINO-MORSE coupled technique .  A 

DOT 50-group S6, P1 f u l l  r e a c t o r  r-z c a l c u l a t i o n  i s  t o  be used t o  o b t a i n  

an i n t e r n a l  angu la r  f l u x  d i s t r i b u t i o n  on a ver t ical  s u r f a c e  j u s t  o u t s i d e  

t h e  co re  b a r r e l .  A three-dimensional MORSE a d j o i n t  Monte Car lo  c a l c u l a -  

t i o n  w i l l  be performed f o r  t h e  zone from t h e  c o r e  b a r r e l  t o  t h e  v e s s e l  

i nc lud ing  t h e  t h r e e  s t o r e d  f u e l  a r r a y s .  Each f u e l  subassembly i n  t h e  

s t o r e d  f u e l  i s  r ep resen ted  by a homogenized c y l i n d e r .  

program i s  t o  be used t o  couple  t h e  a d j o i n t  MORSE c a l c u l a t i o n  wi th  t h e  

The DOMINO coupl ing  

DOT angular  f l u x e s ,  t h u s  g i v i n g  t h e  s t o r e d  f u e l  power. A s  a backup c a l -  

c u l a t i o n ,  DOT forward and a d j o i n t  c a l c u l a t i o n s  w i l l  be  performed f o r  a 

c y l i n d r i c a l  r e p r e s e n t a t i o n  of a s i n g l e  s t o r e d  f u e l  a r r a y  con ta in ing  

22 f u e l  subassemblies.  These c a l c u l a t i o n s  w i l l  be coupled i n  va r ious  
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f a s h i o n s  w i t h  t h e  f u l l  r-z r e a c t o r  c a l c u l a t i o n  t o  approximate t h e  

three-dimensional c a l c u l a t i o n .  The r e s u l t s  from t h e  advanced scored  

f u e l  c a l c u l a t i o n s  should be a v a i l a b l e  du r ing  May. 

2 .  Analys is  of Head Compartment S h i e l d  Concept 

During t h e  l a t te r  p a r t  of A p r i l ,  ORNL was advised  by ARD that  c a l c u l a -  

t i o n s  of a head compartment s h i e l d  concept w e r e  d e s i r a b l e  t o  a i d  i n  t h e  

d e c i s i o n  of whether t o  pursue t h e  c a v i t y  s h i e l d  concept.  ? r e p a r a t i o n s  

were begun f o r  a sequence of DOT c a l c u l a t i o n s  f o r  a r e a c t o r  c o n f i g u r a t i o n  

having no c a v i t y  s h i e l d  o r  v e s s e l  suppor t  system s h i e l d  and having a head 

compartment s h i e l d  c o n s i s t i n g  of 9 i n .  of SA-508 s t ee l  above 6 i n .  of 

po lye thylene  shaped as a c y l i n d r i c a l  box e l e v a t e d  21. i n .  over  t h e  r e a c t o r  

cover.  The o b j e c t i v e  of t h e  c a l c u l a t i o n s  is t o  determine t h e  neu t ron  and 

secondary gamma-ray dose d i s t r i b u t i o n s  above t h e  head compartment s h i e l d  

and t o  de te rmine  t h e  maximum a c t i v a t i o n  ra te  f o r  Mn and Co i n  t h e  cover.  

These c a l c u l a t i o n s  w i l l  be completed i n  May. 

b 
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B. Analys is  of P ipe  Chase Experiment 

A d r a f t  r e p o r t  has been prepared on t h e  c a l c u l a t i o n s  of t h e  f i r s t  

phase of t h i s  experiment as r e p o r t e d  i n  t h e  p rev ious  monthly, pages 25-29, 

and work i s  proceeding on t h e  nex t  phase which i s  t h e  c a l c u l a t i o n  of t he  

c u r r e n t  TSF s e t u p  which is  t h e  I H X  i s o l a t i o n  va lve  c a v i t y  s imula t ion  ( see  

December 1971  monthly, ORNL-TM-3695, Fig. 15). I n  t h i s  series of expe r i -  

ments t h e  TSF beam s t r i k e s  t h e  w a l l  of a s t e e l - l i n e d  conc re t e  room which 

c o n t a i n s  t h e  p i p e  assembly used i n  t h e  f i r s t  p a r t  of t h e  experiment.  

Measurements w i l l  be performed w i t h i n  t h e  c a v i t y  and a t  t h e  e x i t  f a c e  of 

t h e  p i p e  assembly p e n e t r a t i o n .  

The c a l c u l a t i o n s  w i l l  be performed i n  two s t a g e s .  The f i r s t  s t a g e  w i l l  

be t h e  c a l c u l a t i o n  of t h e  t r a n s p o r t  i n  t h e  c a v i t y  which d e f i n e s  t h e  angu la r  

f l u x  a t  t h e  p i p e  p e n e t r a t i o n  l o c a t i o n .  

c u l a t i o n  of t r a n s p o r t  through and beyond t h e  p ipe  assembly. 

The second s t a g e  w i l l  be t h e  c a l -  

The e f f e c t s  of geometry are be ing  checked by comparison between DOT 

and AMC, a three-dimensional albedo Monte Car lo  code, f o r  a s i m i l a r  

conc re t e  c a v i t y  wi thout  t h e  s teel  l i n i n g .  

made i n  t h e  c a v i t y  wi th  a symmetric S-12 (96 a n g l e s )  quadra tu re  set .  

Pre l iminary  i n d i c a t i o n s  are t h a t  t h i s  quadra tu re  set adequate ly  d e f i n e s  

t h e  angular  f l u x  source  term a t  t h e  p i p e  e n t r a n c e  b u t  spu r ious  peaks 

and v a l l e y s  are ev iden t  i n  t h e  scalar f l u x  i n  t h e  plenum due t o  r a y  

e f f e c t s .  A o n e - i t e r a t i o n  restart w i t h  t h e  S-380 quadra tu re  adequate ly  

smoothed o u t  t h e  r a y  e f f e c t s .  I n  g e n e r a l ,  t h e  DOT and AMC r e s u l t s  are 

i n  good agreement. 

A number of f i v e  energy group c ross - sec t ion  sets and a 14-energy- 

DOT c a l c u l a t i o n s  have been 

These comparisons are cont inuing .  

group set have been prepared  i n  o r d e r  t o  experiment w i t h  few-group DOT 
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c a l c u l a t i o n s  of s t reaming i n  t h e  c a v i t y  and p i p e  chase .  The code t o  

change an angu la r  f l u x  t ape  genera ted  over  a l a r g e  c i r c u l a r  s u r f a c e  

t o  one over  a smaller o f f - cen te r  c i r c u l a r  s u r f a c e  and a d i f f e r e n t  q u a d r a t u r e  

set  is  i n  t h e  t e s t i n g  s t a g e .  

c 

\J 
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The TSR-I1 r e a c t o r  h a s  been i n o p e r a t i v e  from A p r i l  14 through May 1 6 ,  

which was beyond t h e  end of t h i s  r e p o r t i n g  per iod ,due  t o  a mal func t ion  

i n  a c o n t r o l  rod d r i v e  mechanism i n  t h e  c e n t e r  of t h e  co re .  P r i o r  t o  

t h e  shutdown, p r o t o n  r e c o i l  neut ron  s p e c t r a  measurements were made f o r  

t h e  5 - f t  sodium tank  s e t u p  us ing  t h e  new hydrogen counter  system w i t h  

p u l s e  shape d i s c r i m i n a t i o n .  A f t e r  t h e  TSR-I1 shutdown, t h e  new hydrogen 

counter  system w a s  f u r t h e r  t e s t e d  by measuring t ransmiss ion  from i r o n  

s l a b s  under t h e  TSF-SNAP r e a c t o r .  Both of t h e s e  c o n f i g u r a t i o n s  have 

p r e v i o u s l y  been s t u d i e d  w i t h  t h e  o l d e r  hydrogen counter  system and t h e  

o b j e c t i v e  of t h e  new measurements i s  t o  check by comparisons w i t h  t h e  

, 

n 

W 

o l d e r  d a t a .  



b 

E- 

& 



7 

INTERNAL DISTRIBUTION 

1-3. L. S. Abbott  
4. J.  L. Anderson 
5 .  A. R. Buhl 
6.  G. T .  Chapman 

7-11. C .  E.  C l i f f o r d  
12.  M. L. G r i t z n e r  
13.  W. 0. H a r m s  
14.  L. B. Holland 
15.  W. E.  Kinney 
16.  R. E. Maerker 

25. R. T .  Santoro  
26. H. E.  Seagren 
27. A. H .  S n e l l  
28. D .  B. Trauger  
29. D.  K .  Trubey 
30. G. E. Whi tes ides  
31. H. Feshbach ( c o n s u l t a n t )  
32. H. G o l d s t e i n  ( c o n s u l t a n t )  
33. C .  R. Mehl ( c o n s u l t a n t )  
34. H. T. Motz ( c o n s u l t a n t )  

1 7 .  F. C .  Maienschein 35-36. C e n t r a l  Research L i b r a r y  
18-19. B. J.  McGregor 37. ORNL Y-12 Technica l  L i b r a r y  

20. F. J. Muckenthaler Document Reference Sec t ion  
21. F. R. Mynatt 38-40. Labora tory  Records 
22. E. M. Oblow 41. Labora tory  Records ORNL RC 
23. F. G.  Perey 42. ORNL P a t e n t  O f f i c e  
24. W. A. Rhoades 

EXTERNAL DISTRIBUTION 

43. 

44. 

45. 

46-47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

R. Avery, D i r e c t o r ,  Applied Phys ics  D i v i s i o n ,  Argonne N a t i o n a l  
Labora tory ,  9700 S. Cass. Ave., Argonne, Ill .  60439 
R. B a l e n t ,  Vice P r e s i d e n t ,  Power Systems Programs, Atomics I n t e r -  
n a t i o n a l ,  P. 0. Box 309, Canoga Park ,  C a l i f .  91304 
W. L. Bunch, R a d i a t i o n  & S h i e l d  A n a l y s i s ,  WADCO, P. 0. Box 1970,  
Richland ,  Wash. 99352 
E.  G. Case, D i r e c t o r ,  D i v i s i o n  of Reac tor  S tandards ,  U .  S .  Atomic 
Energy Commission, Washington, D.  C.  20545 
R. J.  Creagan, Manager, LMFBR P r o j e c t ,  Advanced Reac tor  D i v i s i o n ,  
Westinghouse Electr ic  Corp. ,  Waltz M i l l  S i t e ,  P. 0. Box 158,  
Madison, Pa. 15663 
J .  B. Dee, Head, GCFBRReactor Engineer ing ,  Gulf General  Atomic, 
P. 0. Box 608,  San Diego, C a l i f .  92112 
M. W. Dyos, Westinghouse Electr ic  Corp.,  Waltz M i l l  S i t e ,  P. 0. 
Box 158,  Madison, Pa. 15663 
R. E h r l i c h ,  Manager, Advanced Development A c t i v i t y ,  Knol l s  Atomic 
Power Labora tory ,  General  E lec t r ic ,  P. 0. Box 1072, Schenectady, 
N. Y .  12301 
L. F. F idrych ,  Manager, Design Engineer ing ,  Breeder Reac tor  Devel- 
opment Opera t ion ,  General  Electr ic ,  310 DeGuigne Drive, Sunnyvale,  
C a l i f .  94086 
P. F. Fox, Westinghouse Elec t r ic  Corp.,  Advanced Reac tor  D i v i s i o n ,  
Waltz M i l l  S i t e ,  P .  0. Box 158,  Madison, Pa. 15663 
J. G. G a l l a g h e r ,  Deputy Manager, Engineer ing ,  WADCO, P. 0. Box 1970, 
Richland ,  Wash. 99352 
S. A. W. Gerstl,  Argonne N a t i o n a l  Labora tory ,  9700 S. Cass Ave., 
Argonne, Ill. 60439 
P. G r e e b l e r ,  General  E lec t r ic  Co., Breeder  Reac tor  Development 
Opera t ion ,  310 DeGuigne Drive, Sunnyvale,  C a l i f .  94086 



8 

5 7 .  

5 8 .  

5 9 .  

6 0 .  

61. 

6 2 .  

63 .  
6 4 .  

6 5 .  

6 6 .  

67-69. 

7 0 .  

7 1  

7 2 .  

7 3 .  

7 4 .  

7 5 .  

7 6 .  

7 7 .  

7 8 .  

7 9 .  

80. 

81-82. 
83-84. 

W. H. Hannum, Division of Reactor Development and Technology, 
U. S. Atomic Energy Commission, Washington, D. C. 20545 
P. B. Hemmig, Division of Reactor Development and Technology, 
U. S. Atomic Energy Commission, Washington, D. C. 20545 
P. L. Havenstein, Chief, Instrumentation and Control Branch, U. S. 
Atomic Energy Commission, Washington, D. C. 20545 
P. L. Hofmann, Manager, Systems Analysis, WADCO, P. 0. Box 1 9 7 0 ,  
Richland , Wash. 99352 
E. E. Kintner, Division of Reactor Development and Technology, 
U. S.  Atomic Energy Commission, Washington, D. C. 20545 
H. T. Knight, Manager, Engineering Development Laboratory, WADCO, 
P. 0 .  Box 1 9 7 0 ,  Richland, Wash. 99352 
K. 0 .  Laughon, USAEC Site Representative, ORNL 
J. W. Lewellen, Division of Reactor Development and Technology, 
U. S. Atomic Energy Commission, Washington, D. C. 20545 
W. B. Loewenstein, Argonne National Laboratory, 9700 S. Cass Ave., 
Argonne, Ill. 60440 
C. P. McCallum, Division of Space Nuclear Systems, U. S. Atomic 
Energy Commission, Washington, D. C. 20545 
P. A. Morris, Director, Division of Reactor Licensing, U. S. Atomic 
Energy Commission, Washington, D. C. 20545 
T. E. Murley, Division of Reactor Development and Technology, U. S. 
Atomic Energy Commission, Washington, D. C. 20545 
R. C. Paquette, Westinghouse Electric, Advanced Reactor Division, 
Waltz Mill Site, P. 0 .  Box 1 5 8 ,  Madison, Pa. 15663 
T. A. Pitterle, Westinghouse Electric Corp., Advanced Reactor Division, 
Waltz Mill Site, P. 0.  Box 1 5 8 ,  Madison, Pa. 15663 
D. R. Riley, Chief, Core Design Branch, Division of Reactor Develop- 
ment and Technology, U. s. Atomic Energy Commission, Washington, 
D. C. 20545 
T. Rockwell, MPR Associates, Inc., 1 1 4 0  Connecticut Ave. NW, 
Washington, D. C. 20036 
W. J. Rowan, Westinghouse Electric Corp., Advanced Reactor Division, 
Waltz Mill Site, P. 0 .  Box 1 5 8 ,  Madison, Pa. 15663 
E. E. Sinclair, Division of Reactor Development and Technology, U. S. 
Atomic Energy Commission, Washington, D. C. 20545 
E. R. Specht, Atomics International, P. 0 .  Box 3 0 9 ,  Canoga Park, 
Calif. 91304 
D. C. Spencer, Westinghouse Electric Corp., Advanced Reactor Division, 
Waltz Mill Site, P. 0 .  Box 1 5 8 ,  Madison, Pa. 15663 
D. G. Stenstrom, Argonne National Laboratory, 9700 S .  Cass Ave., 
Argonne, Ill. 60440 
M. L. Weiss, General Electric Co., Breeder Reactor Development 
Operation, 310 DeGuigne Drive, Sunnyvale, Calif. 94086 
Technical Information Center (TIC) 
Research and Technical Support Division 




