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N O T  I C E - - - - - -  

This report summarizes as of the date of the study 

the status of this phase of the design of the Experimental 

Gas Cooled Reactor under construction in the Oak Ridge 

Area, 

of all design, fabrication and construction, the information 

is subject to modification during the evolution of the 

complete design of the entire facility and no attempt 

has been made to revise, rewrite, edit or otherwise 

Since the data was developed prior to completion 

urrent with related 

grams>or subsequent design 

cautioned to avoid interpretations 

and conclusions based on the incomplete data contained 

herein e 
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I. OBJECTIVE 

The p u r p o s e , o f  t h i s  s tudy  i s  t o  determine r e v i s e d  moderator 
x, coo lan t  f low requi rements  i n  t h e  EGCR c o r e  f o r  t h e  l a t e s t  d e s i g n  

u s i n g  t h e  h e a t  g e n e r a t i o n  d i s t r i b u t i o n s  g i v e n  i n  Reference 2. 
The tempera ture  d i s t r i b u t i o n  i n  t h e  g r a p h i t e  columns i s  a l s o  
determined. 

11. CONCLUSIONS 

t i o n  

Zone 

1 

2 

3 

- 

Zone 

1 

2 

3 

- 

A. The moderator i s  p r i m a r i l y  cooled by coo lan t  f lowing  
i n  t h e  1/8 i n c h  annulus  formed by t h e  f u e l  assembly s l e e v e s  and 
t h e  f u e l  channel  h o l e s  i n  t h e  g r a p h i t e  moderator  core  columns. 
With t h e  e x c e p t i o n  o f  the smal l  exper imenta l  t ubes ,  o t h e r  com- 
ponents ,  (e .g .  f l u x  scanner  tubes ,  c o n t r o l  rods ,  e t c . )  do n o t  
r e q u i r e  c o o l a n t  f l o w  f r o m  t h e  r e a c t o r  lower plenum. 
coolan t  f lows  r e q u i r e d  f o r  each o f  t h e  t h r e e  zones i n  t h e  
r e a c t o r  c o r e  a t  f u l l  power and maximum a n t i c i p a t e d  power opera- 

The 

for any column ( d e f i n e d  i n  Reference 2 )  a r e  as fo l lows :  

T A B U  1, FULL POWER 
(See  F igure  1 for Zone Conf igu ra t ion )  

Coolant Flow Number of T o t a l  Flow 
Per  Channel Moderator Each Zone 

Lb/hr Channels Lb/hr 

131 

103 

-8 0 

88 

10,480 

9,064 

70 64 4,480 

The t o t a l  moderator annulus coo lan t  f low i s  24,024 lb /hr .  

TABLJ3 2, MAXIMUM ANTICIPATED POWER 
(See  F igure  2 for ,Zone Conf igu ra t ion )  

Coolant Flow Number of T o t a l  Flow 
Per Channel Moderator Each Zone 

Lb/hr Channel Lb/hr 

150 28 4,200 

135 124 16,740 

126 80 10,080 

The t o t a l  rnoderator annulus  coo lan t  f l ow i s  31,020 lb /hr .  

1 
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13. The maximum moderator  tempera ture  (1220 F average  o v e r  
t h e  c r o s s  s e c t i o n )  a t  f u l l  power o p e r a t i o n ,  occu r s  nea r  t h e  peak 
h e a t  f l u x ,  a t  a l o c a t i o n  6.25 t o  7.25 f e e t  f r o m  the  bot tom of t h e  
a c t i v e  co re .  The temperature  i n  most of  t h e  g r a p h i t e  columns 
v a r i e s  f r o m  55s F t o  1150 F ove r  t h e  lower  h a l f  o f  t he  column 
and 1150 F t o  990 F ove r  t h e  t o p  h a l f  o f  t he  column. The maximum 
g r a p h i t e  s u r f a c e  tempera ture  (exposed t o t h e  co 'o lan t )  i s  l e s s  
than 1110 F. 

Moderator c o o l a n t ,  ma l l  exper imenta l  t ube  c o o l a n t ,  
g r a p h i t e  s u r f a c e  an3 g r a p h i t e  tempera ture  d i s t r i b u t i o n  o v e r  t he  
e n t i r e  co re  for f u l l  power and maximum a n t i c i p a t e d  power o p e r a t i o n  
a r e  p r e s e n t e d  i n  Table  1 t o  1 2  and Table  1-A t o  1 0 - A  r e s p e c t i v e l y .  

I I I . RE COMMENDATI ONS 

A .  The modera tor  annulus  o r i f i c e s  a t  the bottom dummy f u e l  
a s sembl i e s  (Ref .  5) should be  s i z e d  t o  g i v e  f low r e q u i r e d  for 
m a x i m u m  a n t i c i p a t e d  power i n  any  c o r e  column. The f l o w  r e q u i r e -  
ments  for t he maximum a n t i c i p a t e d  power condi t ior i s  a r e  g iven  
under  S e c t i o n  11-A. Thus, i t  w i l l  no t  be  n e c e s s a r y  t o  change 
t h e s e  o r i f i c e s  for any a n t i c i p a t e d  c o n t r o l  r o d  and f u e l  programs. 
The f l o w s  g i v e n  i n  Table  2 i n c l u d e  t h a t  p o r t i o n  of the  t o t a l  
t h a t  permeates  through t h e  g r a p h i t e  column. Th i s  procedure  i s  i n  
accordance w i t h  t h e  recommendations g i v e n  i n  Reference  6. 

B. ?or the purpose of e s t i m a t i n g  t o t a l  c o o l a n t  f l o w  by- 
p a s s  around f u e l  channels  (Ref .  4) i t  i s  recommended t h a t  the  
d e s i g n  t o t a l  f l ow t o  moderator  a n n u l i  be i n c r e a s e d  by 9% t o  
a l low for i n a c c u r a c i e s  i n  s i z i n g  and f a b r i c a t i n g  t h e  clncon- 
v e n t i o n a l  o r i f i c e s .  Thus t o t a l  coo lan t  by-pass i s  a m a x i m u m  
of 32,600 lb /hr .  

IV. G I V m  DATA 

A .  Core  Component Dimensions and r e a c t o r  o p e r a t i n g  
c o n d i t i o n s  a s  g iven  i n  Reference 4. 

B. Graph i t e  h e a t  g e n e r a t i o n  from Reference  2. 

C.  Coolant  f l o w  f o r  s m a l l  expe r imen ta l  t u b e s  f r o m  
Reference  4. 

D. Method of  A n a l y s i s  f rom Reference  3. 

V, ASSUMPTIONS 

A .  Heat i s  t r a n s f e r r e d  f rom f u l l y  i n s e r t e d  c o n t r o l  r o d  
and g r a p h i t e  p l u g s  i n  l a r g e  l o o p  f a c i l i t y  t o  a d j a c e n t  g r a p h i t e  
columns,  where it i s  removed b y  moderator  annulus  c o o l a n t .  The 
hea t  i s  assumed t o  be  uni formly  d i s t r i b u t e d  o v e r  a column c r o s s  
s e c t i o n .  

2 
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B. I n  c a l c u l a t i n g  maximum a n t i c i p a t e d  h e a t i n g  i n  any 
column, t h e  h e a t i n g  va lves  for a quadrant o f  a column and f o r  
t h e  s l e e v e s  were assumed t o  be p r o p o r t i o n a l  t o  t h e  f u e l  channel  
power o f  t h a t  quadrant .  

VI. METHOD OF ANALYSIS 

The method o f  a n a l y s i s  i s  the  same a s  i n  Ref. 3. The 
e f f e c t  on t h e  g r a p h i t e  temperature  o f  i r r e g u l a r  block and 
coo lan t  channel  geometr ies ,  d i f f e r e n t  coolan t  temperature  
i n  experimental  tube and moderator a n n u l i ,  v a r i a t i o n  o f  r a d i a l  
and a x i a l  vo lumetr ic  hea t  gene ra t ion ,  v a r i a t i o n  o f  h e a t  t r a n s f e r  
c o e f f i c i e n t s  ( F i g u r e  3 )  and method o f  c o n t r o l  r o d  programming 
a r e  inc luded  i n  the  a n a l y s i s .  

A comparison was made f o r  g r a p h i t e  column no. 1 o f  the  
a x i a l  t empera ture  d i s t r i b u t i o n  f o r  t h r e e  p o s i t i o n s  o f  c o n t r o l  
r o d s  ( s e e  F igure  ,4>: 

( a )  62-inch bank i n s e r t i o n  

( b )  47-inch bank i n s e r t i o n  

( c )  Zero bank i n s e r t i o n  (Chopped cos ine  d i s t r i b u t i o n )  

The cos ine  f l u x  d i s t r i b u t i o n  g i v e s  Lhe h i g h e s t  c a l c u l a t e d  
g r a p h i t e  s u r f a c e  temperature  f o r  Column 1. However, t h e  f l u x  
d i s t r i b u t i o n  f o r  62-inch bank i n s e r t i o n  was s e l e c t e d  foe a l l  
t empera ture  d i s t r i b u t i o n  ana lyses .  T h i s  s e l e c t i o n  was made for 
t h e  fo l lowing  reasons.  The h i g h e s t  c a l c u l a t e d  s u r f a c e  tempera- 
t u r e  f o r  the  cos ine  d i s t r i b u t i o n  occurs  a t  t h e  t o p  of  t h e  
a c t i v e  column where a x i a l  heat  conduct ion  i n  t h e  column w i l l  
r educe  a c t u a l  temperatures  somewhat. Furthermore f o r  t h e  62- 
i nch  i n s e r t i o n ,  t h e  average g r a p h i t e  surf ace t e m p e r a t u r e  ove r  
t h e  e n t i r e  column i s  g r e a t e r  t han  t h a t  , o f  t h e  cos ine  d i s t r i -  
bu t ion .  P r e l i m i n a r y  comparison o f  maximum s u r f a c e  temperature  s 
i n  g r a p h i t e  columns o t h e r  than i n  Column 1 shows t h a t  t h e  62- 
i n c h  c o n t r o l  r o d  i n s e r t i o n  r e s u l t s  i n  h ighe r  g r a p h i t e  s u r f a c e  
temperature  t h a n  for t h e  chopped cos ine .  

The a n a l y s i s  i s  based on ma in ta in ing  f u e l  channel  exposed 
g r a p h i t e  s u r f a c e  temperature  below 1100 F, t o  prevent  r a p i d  
o x i d a t i o n  o f  t h e  g r a p h i t e  i n  t h e  event  o f  a r e a c t o r  coolant 
system r u p t u r e .  Some o f  t he  o t h e r  column s u r f a c e  temperatures  
( s u c h  as l a r g e  exper imenta l  channel and c o n t r o l  r o d  channels )  
will exceed 1100 F. However, t empera tures  h igher  than 1100 F 
on t h e s e  s u r f a c e s  a r e  a c c e p t a b l e  s i n c e  i t  would r e q u i r e  a much 
longe r  t ime for oxygen t o  come i n  c o n t a c t  with t h e s e  s u r f a c e s  
and the  t o t a l  amount o f  s u r f a c e  a r e a  i s  smal le r .  

@ 
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and Ana lys i s  It . 

6. Study 11-179-2, Approved, "Permeation of Coolant Through 
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VIII. NOMENCLATURE USED IN TABLES 1 TO 1 2  AND 1 - A  TO 1 0 - A  

A, t Moderator Moderator annulus  c o o l a n t  tempera- 
t u r e  above coolant  i n l e t  t e m p e r a t u e ,  
Oi" 

t Experimental  Experimental  Tube coolan t  tempera- 
Tube t u r e  above c o o l a n t  i n l e t  t empera ture ,  

O F  

A t  G r a p h i t e  Average g r a p h i t e  t empera tu re  over 
c r o s s  s e c t i o n  above c o o l a n t  i n l e t  
t empera tu re  , OF 

All t a b l e s  a r e  for 62-inch bank i n s e r t i o n  of c o n t r o l  rods, 
excep ted  a s  noted.  

4 
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t FULL POWER 
Table I MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 0 7one 2 

Moderator Annulus Flow Rate = 603 lb/hr 
Coolant Inlet Temperature = 510 F 
Small Experimental-tube Flow Rate = 103 lb/hr 

G r a p h i t e  - 
Position A ‘Moderator 4 t  Experimental Tube Surface A &Graphite 
Axial 

Ft. F F F F 

0.25 
1. 25 
2.25 

3. 25 
4.25 
5.25 
6.25 

7.25 

8.25 

9.25 

10.25 
11. 25 
12.25 
13.25 

14.25 

14.50 

~~ 

2 

24 
67 

12 3 

18 6 
249 

307 

357 

39 3 

416 

42 6 
431 
438 
44 7 
461 

465 

2 

29 

79 
145 

2 74 
30 7 

387 

45 7 

510 

5 42 
553 
552 
545 
534 
528 

525 

44 
148 

256 
363 

459 
533 

580 
598 

581 

538 

485 
478 

45 7 
468 

471 

478 

47 

159 
2 73 
385 

48 7 

566 

618 
638 

621 

5 76 

521 
506 

486 
48 6 
48 7 

489 



FULL POWER 
MODERATOR TEMPERATURE DISTRIBUTION 

Table 2 
Graphite Column No. 1 

Moderator Annulus Flow Rate = '031 lb/hr 
Coolant Inlet Temperature = 510 F 

Zone 1 

Axial a t  A t  Et 
Position moderator graphite surface graphite 
Ft. F F F 

0,25 2 45 58 
1.25 
2.25 

24 

67 

153 

2 62 

190 

318 

3.25 12 3 369 439 
4.25 

5.25 
6.25 
7,25 

18 6 

251 
310 
360 

465 

5 38 
584 
598 

545 

620 
662 
66 6 

8.25 398 577 629 
9.25 

10.25 

419 

42 8 

5 31 

476 

563 

490 
11.25 430 461 470 

12.25 433 443 446 
13.25 
14.25 

439 
448 

446 
451 

448 
452 

14,50 451 454 455 



FULL POWER 
MODERATOR TEMPERATURE DISTRIBUTUQN Table 3 

Graphite Column No. 2 Zone I 

Moderator Annulus Flow Rate = &31 lb/hr 
Coolant Inlet Temperature = 510 F 

Axial A t  -. 

Posit  ion Moderator At graphite surface A graphite 
Ft. F F F 

0.25 

1.25 
2.25 

5.25 

4.25 

5.25 
6.25 

7.25 
8.25 

9.25 

10.25 
11.25 
12.25 
13.25 

14.25 

14.50 

2 
22 

62 

114 

174 

2 34 
291 

339 
375 

39 7 

40 7 

412 
417 
42 5 

436 

440 

42 
140 

241 
340 

430 

49 8 

542 

557 
5 40 

500 

451 

440 
427 
432 

439 

442 

53 
173 

290 
40 2 

500 

5 70 
610 

617 

585 
528 

463 
448 

429 
433 

440 

443 



FULL POWER 
Table 4 MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 3 Zone 2 
Moderator Annulus Flow Rate = 103 lb/hr 
Coolant Inlet Temperature = 510°F 

graphit e 
At A t  

Axial At  Moderator Graphite Surface 

Ft. 
Position F F F 

0.25 
1.25 

2.25 

3.25 
4.25 
5.25 
6.25 

7.25 

8,25 
9.25 

10.25 
11.25 
12.25 
13.25 

14.25 
14.50 

2 
21 

61 

112 

169 
227 
280 

32 5 

359 
380 

390 

39 7 
40 5 
41 7 

432 
437 

40 
133 

2 30 
32 6 

411 
477 

517 
532 

515 
477 

432 

424 
414 
423 
435 

440 

47 
154 

262 

366 

457 

523 
562 

570 

544 
49 5 

440 

429 
416 
424 
435 

440 



Table 5 
FULL POWER 

MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 4 Zone 3 

Moderator Annulus Flow Rate = 80 lb/hr 
Coolant Inlet Temperature = 510 F 

Axial 
Pos it ion Moderator Lit at 

Graphite Surface 
d 

Graphite 
At 

Ft. F F F 

0.25 
1.25 
2.25 

3.25 

4.25 

5.25 

6.25 

7.25 

8.25 
9.25 

10.25 

11.25 
12.25 

13,25 
18.25 

14.50 

2 
29 
82 

144 

214 

2 79 

336 

380 

409 
422 
42 3 

42 3 
42 7 

438 
455 

460 

42 
146 
258 

3 69 

467 

5 41 

585 

597 

5 73 
524 

46 7 

4 51 
437 

444 

457 
463 

73 

237 
396 

543 

664 

743 

777 
764 

699 
60 3 
501 

473 
443 

449 
459 

465 



FULL POWER 
Table 6 MODERATOR TEMPERATURE DISTRIBUTION 

n 

Graphite Column No. 5 Zone 1 

Moderator Annulus Flow Rate =A31 lb/hr 
Coolant Inlet Temperature = 510 F 

A t  Axial ., 
Position Moderator 

L 

A t  
At  Graphite Surface Graphite 

Ft. F F F 

0.25 

1.25 
2.25 

3.25 

4.25 

5.25 

6.25 
7.25 

8.25 

9.25 
10.25 
11.25 
12.25 

13.25 

14.25 
14.50 

2 

23 
64 

119 

180 

242 

301 

350 

387 
40 9 

418 
422 
426 

432 

443 
446 

44 

147 
252 

356 

448 

519 

564 
5 79 

560 

516 

464 
452 
435 

439 

445 
449 

61 

19 8 
329 
452 
558 

632 

6 71 
6 72 

630 

5 60 

483 
464 
439 

442 

446 
450 



FULL POWER 
Table 7 MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 6 Zone 2 

Moderator Annulus Flow Rate =A03 lb/hr 
Coolant Inlet Temperature = 510 F 

Graphit e 
Axial A t  A t  zt 
Posit  ion Moderator Graphite Surface 
Ft. F F F 

0,25 
1.25 
2,25 

3,25 

4.25 
5.25 

6,25 
7.25 

8.25 

9,25 

10.25 
11.25 

12.25 

13,25 

14.25 
14.50 

2 
25 

69 

126 

19 0 
253 

311 
359 
393 

41 3 

419 
422 
426 

434 

446 
451 

46 
155 
266 

375 

4 71 

543 
587 

59q 
575 

52 6 

468 

453 
436 

441 

449 
453 

55 

180 
305 

424 

527 

610 

642 
647 
611 

548 

478 
460 
438 

443 

450 

454 



FULL POWER 
Table 8 MODERATOR TEMPERATURE DISTRIBUTION 

A 

Graphite Column No. 7 Zone 3 

Moderator Annulus Flow Rate = 070 
Coolant Inlet Temperature = 510 F 

lb/hr 

- 
A t  

Graphite A t  A t  Axial 
Position Moderator Graphite Surface 
Ft. F F F 

0.25 

1,25 

2,25 

3,25 

4.25 

5.25 

6.25 

7.25 

8.25 

9,25 

10,25 

11.25 

12 25 

13,25 

14,25 

14.50 

2 

26 

73 

132 

19 6 

257 

311 

354 

383 

399 

40 4 

408 

416 

429 

448 

454 

37 

128 

228 

328 

417 

48 5 
528 

543 

526 

488 

442 

432 

424 

435 

450 

456 

44 

149 

2 59 

367 

462 

5 31 

572 

581 

555 

505 

458 

437 

425 

436 

451 

457 



FULL POWER 
Table 9 MODERATOR TEMPERATURE DISTRIBUTION 

Q Graphite Column No. 8 Zone 2 

Moderator Annulus Flow Rate = 1.3 lb/hr 
Coolant Inlet Temperature = 510 F 

L 

A t  A t  
Position Moderator Hraphite Surface Graphite 
Axial 

Ft. F F F 

A t  

0.25 

1. 25 

2.25 

3.25 

4.25 

5,25 

6.25 

7.25 

8.25 

9,25 

10.25 

11.25 
12.25 

13 ,25  

14,25 

14.50 

2 

22 

63 

116 

176 

235 

290 

336 

370 

390 

399 

40 5 
41 2 

42 2 

437 

441 

42 

141 

2 44 

3 44 

433 

501 

543 

555 

536 

494 

444 

434 
421 

42 9 

439 

444 

53 

173 

291 

404 

501 

5 71 

609 

614 

580 

521 

456 

441 

424 

430 

440 

445 



FULL POWER 
Table 10 MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 9 

Moderator Annulus Flow Rate = 70 lb/hr 
Coolant Inlet Temperature  = 51OoF 

Zone 3 

- 
Moderator At  Graphite Surface - A t  Graphite Axial A t  

9 0 s  i t  ion 
Ft. F F F 

0.25 
1.25 
2.25 

3.25 

4.25 

5.25 
6.25 

7. 25 

8.25 
9 . 2 5  

10.25 
11.25 
12.25 

1'3.25 
14.25 

14.50 

I 
I 
f 

2 

27 

76 
136 

202 

265 

320 
363 

392 
40 7 

410 
413 

420 

432 
451 

. 456 

39 

136 
2 41 

346 

438 
509 

551 
565 

544 
502 

451 
439 

428 

438 

453 

459 

64 
2 10 

352 

48 6 

597 

672 

70 7 
700 

647 
565 

4 79 
457 

434 

442 

455 
460 



Table 11 FULL POWER 
MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 1 Zone 1 

Moderator Annulus Flow Rate =A31 Ib/hr 
Coolant Inlet Temperature = 510 F 
47-inch bank insertion of Control Rods 

c 

Position A t  Moderator A t  Graphite Surface A tGraphite 
Axial 

Ft. F F F 

0.25 

1.25 
2.25 

3.25 

4.25 

5.25 
6.25 

7.25 

9.25 

10,25 
11.25 

12.25 
13.25 
14.25 

14.50 

2 

21 

57 

10 6 

162 
222 

280 

333 

411 

433 
444 

449 
455 
462 

465 

42 

126 

220 
313 

40 2 
476 
534 

573 

5 71 

538 
49 2 

477 

46 3 
470 

470 

54 

156 

266 
373 

470 

549 

60 7 
642 
61 7 

568 
506 

48 5 

466 
472 
471 



Table 12 FULL POWER 
MODERATOR TEMPIR ATURE DISTRIBUTION 

Gaphite Column No, 1 Zone 1 

Moderator Annulus Flow Rate = 631 lb/hr 
Coolant Inlet Temperature  = 510 F 
Chopped Cosine Axial Flux Distribution (Max. to Avg. = 1.28) 

, 

+ 

Graphit e A t  
Moderator A tCraphite Surface 

A t  Axial 
Posit ion 
Ft. F F F 

I 

- ~- 

0.25 

1.25 
2.25 

3,25 

4.25 
5.25 

6.25 
7. 25 

8,25 
9.25 

10.25 

11.25 
12.25 

13-25 
14.25 

14.50 

~~~ 

5 

28 
58 

94 

135 

178 
223 
268 
312 

354 

392 

427 

458 

485 
508 
514 

87 

129. 

181 
236 

29 3 

349 

402 
449 

491 

525 

551 
570 

581 

586 

590 
608 

110 

158 

216 

277 

339 

398 

45 3 
501 

541 

5 73 

596 
610 
616 

615 
613 
635 



MAXIMUM ANTICIPATED PvWER 
Table 1-A MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No, 0 Zone 2 

Moderator Annulus Flow Rate = 135 lb/hr 
Coolant Inlet Temperature = 510°F 
Small Experimental Tube Flow Rate = 135 lb/hr 

- 
At Graphite 

At 
Experimental Tube Graphite b t  A t  Axial 

Position Moderator 
Ft. F F Surface 

F 

0.25 

1.25 

2.25 

3.25 

4.25 

5.25 

6,25 

7.25 

8.25 

9.25 

10.25 

11,25 

12,25 

13.25 

14.25 

14.50 

2 

22 

62 

115 

176 

238 

29 7 

347 

389 

410 

422 

428 

435 

443 

454 

45 7 

2 

28 

76 

141 

217 

298 

377 

447 

500 

535 

5 48 

549 

545 

538 

532 

530 

41 

136 

236 

335 

425 

49 7 

545 

565 

554 

519 

47 3 

468 

450 

460 

463 

469 

48 

158 

2 69 

379 

478 

554 

60 3 

622 

60 5 

561 

508 

49 5 

477 

478 

479 

481 



MAXIMUM ANTICIPATED POWER 

Table 2-A MODERATOR TEMPERATURE DZSTRIBUTION 

@ Graphite Column No. 1 Zone 2 

Moderator Annulus Flow Rate = b35 lb/hr 
Coolant Met Temperature = 510 F 

Axial 
Posit ion 
Ft. 

Moderator 
F 

At tGraphite Surface 
F 

At 
Graphite 
F 

0.25 

1.25 
2.25 

3.25 
4.25 
5.25 
6.25 

7.25 
8.25 
9.25 

10.25 
11.25 

12.25 

13.25 

14.25 
14.50 

2 

24 

67 

120 
188 

254 

314 
365 
402 

424 
432 
435 
437 

442 

451 
454 

45 

150 

258 

364 
460 
533 
580 

596 
577 
533 

479 
465 

447 

449 
454 

457 

58 
189 

318 

440 
546 
622 
664 

670 
633 

5 68 

494 
475 

450 

451 

455 
458 



Table 3-A MAXIMUM ANTICIPATED POWER 
MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 2 Zone2 

Moderator Annulus Flow Rate =A35 lb/hr 
Coolant Inlet Temperature = 510 F 

Axial 
Position 
Ft. 

Moderat o r  
A t  

F 

J 

AtGraphite Surface 
F 

Graphite At 

F 

0.25 
1. 25 
2.25 

3.25 

4.25 
5.25 

6.25 

7,25 
8.25 
9.25 

10.25 
11.25 

12,25 

13.25 

14.25 
14,50 

2 

23 

65 

120 
18 2 

245 

304 
353 

390 
413' 

421 
42 5 
429 

435 
444 
448 

43 

143 

247 

349 
441 
513 

558 

575 

558 

517 

466 
454 

438 

441 
447 
450 

55 

180 

302 
419 
521 

594 

636 

642 

609 
549 

480 
463 

441 

443 
448 
451 



MAXIMUM ANTICIPATEDPOWER 
MODERATOR TEMPERATURE -DISTRIBUTION Table 4-A 

Graphite Column No. 3 Zone 3 

Moderator Annulus Flow Rate =J26 lb/hr 
Coolant Inlet Temperature = 510 F 

/ 

Axial A t  At A t  
Posit ion Moderator Graphite Surface Graphite 
Ft. F F F 

0.25 
1.25 
2.25 

3.25 

4.25 
5.25 

6.25 

7.25 

8.25 

9,25 
10.25 

11.25 

12.25 
13.25 

14.25 
14.50 

2 

22 

63 

116 

176 

237 
293 

3 41 

3 77 

399 
408 

413 

418 
426 
438 
442 

J 

45 

150 
2 56 

359 

451 
520 

563 

576 

555 

509 
456 

444 

428 
433 
441 
444 

55 

178 

298 

413 
512 

583 

623 

628 

594 

534 
467 

451 
431 
435 

441 
445 



MAXIMUM ANTICIPATED POWER 
MODERATOR TEMPERATURE DISTRIBUTION Table 5-A 

Gzaphite Column No. 4 Zone 3 

Moderator Annulus Flow Rate = '026 lb/hr 
Coolant Inlet Temperature = 510 F 

Axial 
Position 
Ft. 

At  
Moder at0 r 
F 

--- 
At At 

Graphite Surface Graphite 
F F 

0.25 

1.25 
2.25 

3.25 
4.25 

5,25 
6.25 
7.25 
8.25 

9 -25  

10.25 

11.25 
12.25 

13.25 

14.25 
14.50 

2 

23 

65 

120 
182 

2 44 
303 
3 51 

388 

409 
418 
422 
42 6 

433 
443 
448 

48 

157 
268 

375 

4 72 

543 
587 
599 

575 

526 

468 
454 

436 

440 
446 
450 

85 

267 

435 
58 7 

710 

789 
820 

802 

729 

621 

510 
480 

445 

446 
449 
452 

A 



MAXMUM ANTICIPATED POWER 
-. 

MODERATOR TEMPERATURE DISTRIBUTION 
A Table 6'-A 

Graphite Column No. 5 
w 

Moderator Annulus Flow Rate = A35 lb/hr 
Coolant Met Temperature  = 510 F 

Zone 2 

-- 
Graphite 

at 
GRAPHITE Surface 

Axial a t  A t  
Posit ion Moderator 
Ft. F F F 

~~ 

0.25 

1.25 
2.25 

3.25 

4.25 

5.25 
6.25 

7.25 
8.25 

9.25 

10.25 
11.25 

12.25 
13.25 

14.25 

14.50 

2 

24 

66 

122 

185 

249 
309 

359 

39 6 

418 

42 7 
430 

433 
438 
447 

451 

44 

146 
252 

356 

450 

522 
568 
585 

567 

524 

473 

459 
442 
445 
450 
453 

62 

200 
334 

460 

567 

643 
683 

685 

643 
5 '72 

49 3 
472 
447 
448 

451 
455 



Table 7-A MAXIMUM ANTICIPATED POWER 
MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 6 Zone 2 

Moderator Annulus Flow Rate = '035 lb/hr 
Coolant Inlet Temperature = 510 F 

- 
4 

Graphite At Moderator Graphite Surface A t  Fxial 
Position 
Ft. F F F 

0.25 
1.25 
2.25 

3.25 

4.25 
5.25 
6.25 

7.25 
8.25 

9.25 

10.25 
11.25 

12.25 
13.25 

14.25 

14.50 

2 
24 
67 

12 3 

186 
251 

310 

3 61 
398 

420 

428 
431 
434 
438 

448 
452 

44 
14 7 
254 

3 59 
453 
526 
5 72 

589 
570 

527 

474 

461 
444 

446 

451 

454 

57 
18 7 

313 
434 

538 
61 3 
655 

661 
625 

5 62 

489 

470 
447 

448 

452 

455 



Table 8-A MAXIMUM ANTICIPATED POWER 

MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No. 7 Zone 3 

Moderator Annulus Flow Rate =J26 lb/hr 
Coolant Inlet Temperature = 510 F 

Axial 
Position 

A t  
Moderator 

_- 

Graphit e i t  Graphite Surface 
At 

Ft. F F F 

0.25 

1,25 

2.25 

3.25 
4.25 
5.25 

6.25 
7.25 
8.25 

9.25 
10.25 

11.25 

12.25 

13.25 
14.25 

14.50 

2 

21 

60 
111 
169 
228 

283 
3 30 
365 

387 
398 

404 

410 

419 
432 

436 

43 

142 

243 
3 42 
430 

49 7 
539 

553 
534 

492 
443 

433 
420 

42 6 
435 

439 

52 

170 

286 
39 6 
491 

560 

598 
604 
573 
517 
454 

440 
422 

427 

435 

439 



Table 9-A MAXIMUM ANTICIPATED POWER 
MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No, 8 Zone 1 

Moderator Annulus Flow Rate =A50 lb/hr 
Coolant Inlet Temperature  = 510 F 

- 
Graphite A t  Moderator At  Graphite Surface A t  Axial 

Posit  ion 
Ft. F F F 

0.25 
1.25 
2.25 

3.25 

4.25 
5.25 

6.25 

7.25 

8.25 

9.25 

10.25 
11.25 
12.25 

13.25 , 

14.25 

14.50 

2 

25 

69 

12 7 

19 3 
262 

326 

380 

421 

445 

454 
456 
457 

459 
464 

466 

42 

141 
245 

349 

445 
521 

572 

595 

583 

546 

49 8 
404 
466 

465 

467 

469 

59 

191 
321 

445 

553 

632 
6 78 

687 
653 

589 

516 
49 6 

470 
468 
468 

470 



Table 10-A MAXIMUM ANTICIPATED POWER 
MODERATOR TEMPERATURE DISTRIBUTION 

Graphite Column No, 9 Zone 1 

Moderator Annulus Flow Rate =J50 lb/hr 
Coolant Inlet Temperature = 510 F 

4 

A t  
Graphite Surface Graphite A t  Moderator 

A t  Axial 
Position 
Ft. F F F 

0.25 

1.25 

2.25 

3.25 
4.25 

5.25 
6.25 

7.25 

8,25 

9.25 

10.25 

11.25 
12.25 

13.25 

14.25 
14,50 

2 

24 

66 

122 
185 

2 51 
312 

363 

402 

42 5 
434 

436 
439 

443 
451 
454 

40 

134 

234 

333 
42 5 

49 7 
546 

567 

556 

520 

475 
46 3 
447 

449 
453 
456 

73 

2 31 
381 

519 
635 

714 
75 2 
747 

691 

605 

511 
487 
45 5 

455 
456 
458 
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