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Request No. 1 

"Is any kind of special fuel inspection planned because of the flux 
map anomalies? If so, describe this-inspection.", 

Response: 

Although irregularities were indicated in the first flux map of 
Cycle 2, 27 subsequents maps have shown no core power tilt outside 
technical specification limits and there is no evidence that a 
presumed loose part influences flux distribution. Six fuel assem
blies will be inspected during the 1978 refueling as required by 
the technical specifications but not because of flux map anomalies.  

Up to the present time, 28 full core moveable incore detector flux 
maps have been taken during Cycle 2. During the January 19, 1977 
meeting with the NRC, Maps 1 through 8 (which included maps of 35%, 
70%, 90% and 100% power taken during startup testing) were discussed 
and the results distributed. These results are included as Attachment 
A. At the June 2, 1977, meeting Maps 1 through 16 (taken at or near 
full power during steady state Cycle 2 operation) were discussed and 
the results of these maps were distributed. These results-are in
cluded as Attachment B. In response to an NRC request at that meeting, 
a second hot zero power (HZP) map (Map 19) was taken on August 6, 1977.  
The results of this map were transmitted to the NRC by our September 
29, 1977 letter. The results of this second HZP map were discussed 
with the NRC at our October 31, 1977 meeting. In addition, the re
sul ,ts of Map 17, 18, 20 and 24 were distributed. These results are 
included as Attachment C. Since that time, three additional maps 
were taken and the results are included as Attachment D.  

As was presented at the above meetings, except for the first hot 
zero power map, all full core maps taken during Cycle 2 from startup 
to a cycle burnup of 8662 MWD/T showed that hot channel factors were 
within Technical Specification limits and there was no evidence of 
any core power tilt. For the first HZP map, hot channel factors were 
within Technical Specification limits. There were, however, differ
ences between the reaction rates of 11 assemblies in 4 sets of symmet
ric thimbles near the core periphery resulting in an indicated core 
quadrant tilt of 3% at zero power. As was explained to the NRC during 
the meeting, problems were encountered during the taking of this map* 
(including steam dump and dilution during the record mode of some 
traces) that cast doubt on the accuracy of the recorded data. As was 
discussed during the October 31, 1977 meeting, these problems w ere 
avoided during the second HZP map and the results showed excellent 
agreement between the reaction rates of all of the symmetric thimbles.  
As a result of all maps taken, including the second hot zero power map, 
it is our conclusion that there is no core power tilt and no flux
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anomalies and that the loose part has no effect on core power 

distributions. A safety evaluation was also presented at the 
October 31, 1977 NRC meeting to demonstrate that there was no 

safety problem in operating the plant. Additionally, we have 
reviewed core loading documentation and videotapes and verified 
that there was no misloading. This was documented in our response 
to the NRC question dated March 9, 1977.  

With regard to fuel inspection, we are planning to perform a 

visual inspection of 6 assemblies during the next refueling outage 
of Indian Point 2 as required by Section 6.9.2.c of the Facility 
Technical Specifications. These assemblies will include the two 
lead burnup assemblies of regions 2, 3 and 4.
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ATTACHMENT A

INFORMATION SUPPLIED TO NRC AT JANUARY 19, 1977 MEETING
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-- 2B RIu .... I-- -- --.. .6923 
-'.6 L15 - - 2i --- 0- - 7053 

13 F I - 0 .8643 

15 R 6 I 0 .8473 

-16 N- - --N 0 - ..7516 
-1-N 2 .7696 

"-21-8 13 "7850 
45 8 3 6 0 0 .7592t 

---- I P-G -9 /0 -= .- 0 .9-3 04 

-- 27 J 7 -  0--- . 8922 

30 L13 0 .1135

E401- .9--1.212 -3 

ESO) .977 1.189 

L-900-bDf'---- -- 3-0 3 
k 400-0 e 1f---.935 1 .369 -

.. - -- ,.__ _ _ _ _. . ... .........__ _ _ _ 

.5 

.6

E-00 .- - .966 . . .1 717 - - - bf 6.. .........  

L 'PO0 1 .371 -6.0 
L.O0 .980 1.372 -6.4 

U .00 - - 1 .290 .3% -----

1:" UO 1-.004 @- -"-- 9 -. Z64 

k-00 1.010 1.294 1 .1 

[400 85-.485 ',.8 .. .  
E00 .991-- 1.196 3.3 P-1____ _ _ _ _ _ _ _ _ _ 

1,258 -Z-I 
E#0Ol 1.003 1.269 -3 .8

-2-1-L8 -- "--- -- .1008 :1- ----.979----1 .199--.. 5.~0 

2 "-~~14Z 0 - .1?65E401 I --___ 

50 P 9 & 0 .1324E*01 1.030 1.337 -4.8 

4-2 4-J--- "- - - 0--- -. 93-77100 -,"353- ,.7 
-49 A 9--I. ..9.7 13E+00---- ..1.036-- ---1. 369. 7 .......  
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E,.-5-1f-"A 4-PE R C-tN-T-f"-D-I-F.---.- - N- .... PP -CY-IMAP3 --3-7---MWD/P0l TUC/(-Z1 7 O?BPASE-IJEW -PDQO-vI-/EX--C-AL--.-q2R" 
R I 1 - .. ' - ' o o 

- .,. .854. .t22. .P5. .9;2" .8;5" .6.7.  

7 1 "'O4... 1. 5 14009. 1 .240... 1.008. 1.2k 3.. .979. 3.... .9... .6 76....  

* .7j3 T.33. .;-1I" " ;O'l .2. ;.0... "1.079. 1.033. 1.267. 1.020. 1.105. 1.165- .702.  

-003.- 1 .145- -. 953".. I.'b7..-1.077 1.156.-9..68- 1 .166. 1.102. 1.1B7. .. 91'.- 125. .08.--

.656. 1.119. 1.0013 1..17-1 - . .9-- 1.079. .943. .. . .1.-.- .095 .60 

-.---. 850.--.992. -. 26b.-1.-08. .975.--.8i84---.976 -. 663. -. 967. .832. .955. 1.093.-1.254.--.97".

.9;9 1.29.: 039 . .954. .9.C, .9Z5. .9;1 .9;8..94: 15. 1.031. 1.206. .898.  

--.- - ----782 .1.106- . -1.-- 83- 0I. 0.10-.85 @ 2. 1.070 .96'-"-).07----- . 9r'.-- 3--"- ----" 

.923. 1.241. 1.050.: 1.187 .974 .992..920: .9;2 .9;4 .961.9Z7. 1155. i.034. 1.204. .895.  

--.---. 8.---.985.-.2 6.---.1?0.---1.010.---.8.----.958.--.845.- -. 947. .836. .970. 1.077.-- 1.29.-.982.----.832.-

.663. 1.152. 1.O.: ;.19'. .923. .);1. .932. .4. .936. .963. .931 1.172. .996. 1.102. .643 
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. .17,. 61.075. 1.12. .919.-. .. 01.949 

3 _ -.. -- . 9 .w--- -.- . .--1 .6. 2.-. - -.- 2 . - . A 
..........................................................................  

.726. 1.224. 1.419. .995. 1.217. 1,023. 1.061. 1.021- 1.239. 1.003. 1.121. 1.194. .681.  

.--- 73 -1-041 -1-56 ,-1-00--t-.214----971. -.379.- .951. 1.93. ... 003.-.- ..-7.. . . .. .. ..  
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I&ALb0 NLPMALILEO REACT. RATIO- @1.  - T.4 '14 B t---f $ Sl T TUS - .... A - r E-. -, 1 s' ,r G R At I C-FI RS$T - ' O FFT

-- 1 -tlO- - 0 .96 74E *00-....... . . 1 .428 14 .9 
F 7...... .. E O O0 -.9-73- --415 15r-.5

2 HI5 0 19-R-- S -0--"---.  

-... 3 K 2 0
-t-0 -6- .  

36 FI4 . D

.896BE400 2.3?0 4.  

.1076 E0 .1. . . .291 . . 6, 
- .1974f'jl -998 1-.305 - " 6-.  
-1104E-%Ol 1.026 1.283 5.

-5-P-4 -0-- 123ft01 1;29 5, 
-- "-3 04 . . . ... 1058[ --0 -- . . .034-- -1.284 -- 5, 

-H-6 -6 - -- 0 9530Ev00 - 1.42L1 16
42 F 8 0 .9712L#U0 .967 1.416 15,

.8 1O~o Pewe'~

.4

.9 -. .- .. .. . .... ..... ... .. .. ... ... .. . . ... ... .. . . ... ...  

.4 

.9 

.0

--- 3 --

- 10 010
35 KIZ
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0

-46 -l5 ..... .0--

13 f 0 
15R6 0 

-- 16 N14---- 0-
-- 17 N 2 .... .- 0 
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- 1 - C-. ----, 9 - -

---- 27 J 7 - 0
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- 29-8 -
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-.129E.01 1"w249 8.1
.IJ32E.l 1.003 1.256 8.0 

..1O56E401 I-.371 " -13.8 
.1041EO- ... .985----- 1.366 .. 13.8 
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A
PERCENT. DIFF. OF EXPECT. AND -AS. FDHN I P2 Y-2.IMAP4,1O-3-76,0 l,,WD/MIUC/0=180v70 PCT P, 1N/E-CAL.,R3,NEW PDQ 

I 4.8 . . . 3.6 3.0.  

oo p- M ) I LR~~38 .3. . .I. ,qj 
. . . .8.-----.. .. . ............. ........ ... ... ......  

[•~K-~ .3 P .3.  
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7 0 - 7. -3 
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.. ............................ -- 0 ............. 3.  
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0
fEASURED AND PERCENT. DIFF. OF FPr1,J IPZ LY-2. AP4.10-3-76,0 HWD/MTUtC/D=80,1O PET P. lNIEX-CAL.wR3,NEW PDQ 

R 1 .1 
....................... ...... .9...............................646.  

R4 .4. 4.7. 3.8. 3.b. 3.1. 3.0. 2.9.

I .U7.  
4,.7.

I .I*i~J.  
1, .8

1 .~ "/.. ... 7*4 : 4,.... . -"... 4.6..

1 .0 ;6. 18.:

.97lb.  
5.u. 3.8.
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F.315... 1094.
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1.023.  -.. .2.
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-1.2. * .1. "-.1 ,- 2 .9 .

;1bS 1.107.

'2AP /

-- 79 ;/V_ 
- 8,7,

i.186. .926. 1 .153. 1.061.
m 4 4.2. 4.5 . I1.. -4.6. -4.6. -3.1., -1.3. -1 .3. -1 .1 -2.4. -2.4.  

.6~-3. -.. :-1.7~-.5 -. O -. 2 -- 2.6 . --- 3 .4.-- -5.7.' -2.4.  

* .828. .949. 13 .1b . j.......................................958. 1.101 
K *2.9. 1.9. 28. ... -0. -3.6. -3.6. -3.9. -4.3. -5.0-. -5.7. -1.0.

9 i 9.- .237 .- _o. --- 85.  
* 4.1;--40.~l9 4

9 b 7 - 5 - -. 91 .  
-5.

-.966.---.915 .960.  
-5.5.-- -4 . 8 -4.2.
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F .9. .8. .8. .7. .7. -4.2. -5.4. -5.3. -6.0. -4.1. -3.8. -1.. 1.6. 2.5. 3.0.  

[ - -. 6 5 " 1 . 1 4.-- I- I. _"- ;0 4, 5 ". Z 20 b -. --,: -9 9 7 7 ."- .92 4 . . : 03 9 . 9 15 ... 97 1 .. .9 2 8 .1". 21 4 . . 0 2 1 -IZ;I1]0. .64--- -- _ __6 -
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tifjl FUR 'Y4M! IRIC ?IIMBLFS

VALID. NJRq4ALIZFD RFACT.  
THIMBLE STATUS RATE.INTFGRAL 

I JIO 0 .96 b7E00 
14 F 7 0 .952BE.U0

2 H15: 
-- 19 R 8 ....

0
0-

RATIO
7O-FIRST

.984

0
AXIAL 

FZ OFFSET

1.168 
1.180

.B984E .. . ... 414 .807 E + O0 ..... . .. 980 .... 1 .41]8
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I . I .188.  
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15 6

21 813
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3 u3 

S G 9 0 20'1 CG 5 . . .. . . .
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.7707E40O .996 1.358 -1Z.1 
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_____ - " - .ItO0ETIO-  I . i 3-'--.395 '16.; 
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0 0
PEACENY. DJfF. OF EXPLCT. ND vi... 1'-UjH IP2 CY-2,MAPS,10-4-76,0 MWDIMHU,C/0-214.70 PCT P, IN/EX-CAL.,R2, NEW P0D

. 3.. f ,1.9. & -o2.

. 5-2 .. 
. . - V-. . . A 

.__ . . . .. ~ .. . . -.. . ___. . . . __ 

.- 
- . . .  

a Iq 

' - . .a- - -6 . .. 1 j 

l

-, .. . . . . .. . . . . .  

.. 9 

- . . .1. . . - 6. * -. 5. . -Z.o. . . -2. 8. . i! 

l's 8.: :: .' :70 Ii - -- ______________________ 

Si , ,-- -.. . . .; ..--- 0 3 .- -_ _ _ _ _. . . . ................_ _ - - . . . .



'4ESURED AND PERCEki. DFF. OF t IP 382 CY-2,NAP3,10-4-76,0 HWD/TU,CID214,7D PCT P, INiEX-CAL.,R2. NEW PD 
S I 1 .

0.o59. .654 .917. .U50. .907. .82b. .645.  
S* ~.1. 3. . 1.9. 1.9. .9. -. 2. .9.

- .. .... . " -'. .6: ; 7 :-1.I;. " ;.l 1.2;3 1.032: ;. " ',~ " .9;8:  ;.li'92 i.9;5-" .6i '-" 3 ... .....;3:.. ............. .....  
P . . .0. 2.9. 3.. 3.9. 1.9. 1.9. .7. .2. -. 3. -. 7. 1.3.  .6 .- 1 1.22?. 1.14Z1. 1.050. 1.2 *6. 1.0 19. 1.0 57.- 1.03 1. 1 .264. .;15. ;.0;6. .: .. 0.  

*i~; .2. .9.7 D~7.. -l9. -. 9-----.- -.7 V..-11 .3. 5.9.  

.996. i.1;9:.1 *.44. J.L!A ;.89 .164. .9;6. 1.365. i.10. 1.8..965. i.1;1. 1.030 b 
2 .- 7. 2.7. .,.. -1.8. -1. . -.4. -.4. -. 3. -.8. -1.7. -3.6. 1.2. 5.9.  

1.134. .995.7.171..912-. .-5 .7. 97 977. .922. 1.159. 1.009. -1.099*. .*6 l3jj2".. .  

-. .0. ..... -2. 5.-2.6.'-2.6. - .--. -. 3. .. -.2. -1.7 --. 2- -?.6. "-3.6. -1.1-?7 -. 2. .1...  

", . .839. .981. 1.254. I.U79- .9 1. . 9. .867. .975. .844. .974. 1.097. 3.2j8. .972. .82,5.  

* 34 6.-1.5. -2.7. -1.q. -1.0 . -.3. -. 4. -1.0. -2.4. -2.6. -1.1. -1 .1. -. 4. -.3.  

• t"- '9 L235 .02?6.1.16...*-%.*2 .*49. ; .-- 9,. -. 7 '. .955. 1.179. '.029 .. 17 .s 1j" 
-- 1 . .5. -;3..o . -. -. 3 . -. 2 .- .3. -. 3. .9.. -. 9.- .. .. .9..  

. .85. ;.3;5: L.oiS. ".T3 1.P. .7. 1.08." ".83. ;.0;4: .6;2 ;.1;9. .9;:,;.09. .973 .8;6: " 

.| . 1.6 1. 1. . 1... 1.. .3,. -.3. -.-. 2 -. 7. -.3. -. 7. -.8. -. 7. -. 6.  "~~~ ~ 'u -Z -- ; k ... I ." . . . . .-; ... . ,7. .... "] .: ... .To .-" o .... -,. ..... " ',1"' -: *9 7 i.. ' " ..--; ...--9 ; .. -, . .  

11*.823. .7. 1.21?. 1.121. 1.01n. .855 . .976. b. 97.82. 7 1.86 3.88 .97 837 
*F .. 5. .5.. .3.18. .2. -. 7. -.99. 1. .6 . 1 .5 -2.Z.-. 1-.2. 9.2. __.. '_ 

' [ '-- --'- .557.'-l~~~~le, .0755--~ 8 . " o~'"- 7 .'"9 9: .'T . g .96 .9;1 ." o.9;4. L.169:-.993. 1 ]04 --- 6 7.-'* ........  

... 2.7. 2.7. .- . -1.1. -2.0. -2.6. -.9. -.3. .4,. -.8. -?.3. -2.8. -2.7. -.7. .. .7. ..... .  

I: 3 1.327. J.13. .929. 1.118. 1.060. 1.157. .963. 1.165. 1.079. 1.114: .9;5. ;.078. .9Z6.  

OD . 5.6. 2.?. -1.1. -2.0. -2..6. -. 9. -. 8. -. 3. -Z.7. -?.4. -2.6. -2.6. -2.7.  

.710. 1.216 1.146. 1.000. 1.234.1.03. 1.070. 1.028: 1.2Z3. 1.00. 14:. .88 .7 .1 ____- 6 .9. 4."7 ... --. 0. -3.0. -. R.---.8. - I. -2 .3. -2.0. .57 .0. ..  

.72:3. 1.0 3. 1.1b4. 1.D2. T.205. .971. ;.1;5. .952. I.90. .995. .708.  

*88.4. 6.6- 4.7. 2.7. -.4. -1.4. -2.1. -2.4. -2.0. 2.3. 6.7.  

" t ;7 -'2;; T - - 3;--' .(-, -- I $ ;- -] 6 -'- . "- DI F"--.--1" 

66 .- 8 5 ;. 9.. ........... . 30 - N AS . * 
i 1. .... .....A.P 

q 4t



O N T reJR s ,Mi l RIC 1tI1MLI S

VALID. NRMALIZED RFACT.  
TIMBLE STATUS RAIE.INIGRAL

RATIO
10-F IRS T

AXIAL 
FZ OFFSET

I 10 0 
14 F 7 0 

_. 2 'H15- D 
---19 R 8- 0 

.9766E+0 

.9739E#00 .995
1 .555 
1.528

22.0 
22.0

.-972E*00- ... 411 14 .2 

.5327E#00 . .. 98 . 1.397 12.2

3 K 2 0 .105E*0l 1.385 1 

8 B 6 0 .1ObE*Ul .997 1.394 1 
36TT'.~.1" .93-EU 4.DT3i U 

'. P 4 ... . . 0-- .123E I .1.389 
3Z- 014 A 1 GETE 4 u 1 -. 3 6--11 "

1.9 __ ___

6 H 6 0 -9 
41 t B U - :9' 

9 E 9 -. . . .. 0 .1 
-- - -.- I

10 010 0 
- - -0.  

--- --A I1 1 

46 15 0

I5 -R 6

742E*00 
52 UT 41 U 

0451 +0 1 .  
l 4 5T1 4 O7

1.552 23.4
.97 i

--- 1 .506 20.6
------ .rr ~ I ,

.1113,U1 .416 18.2 
-- Tt7E ui .495ru1I ----- ;6 

.7 0 0 [ 1 .393 '--=-.I

.6818[
4 o 5 _ _ T_ 
400 .974 1.:3p1 12.9

.b'CULUU A .37 13.  .b53VEK3 .. . ....... 986~ ... . 387 ....... 13.4

5

I 

0

,U

17 N 2 0 ._14HL-LUJO .988 1.374 14.  
21 813 0 .752 LO 1.012 1.400 15.  

~5 3 ~ - 01.'0-.96-t-.393 i 74-.  

18 G 9 0 7 .97 f. #00 ' - 1.546-... 2 2 
-'2- 5 GrV L f 0U .9 l- -----GQ 23-.  

2C C 5 0 .11271-D1 1.356 15.  
-'--'0--L- --.-I3 T35 E * D1 1 o0 --31 3'.  

-. 22-.1. 0 .. 51.? 1.488 . .. 0.  
25-- 5- *:rE VUh .96-r48-

24 J 1 0 
49 -A 9 u---

.9360E.  

.-9T77E 4
00 12.01.396

-29 8 8. 0.116nC#[ 
- - Z" ""--0- . .157Eft
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l I 90----.-351I-- lT 3 .

31 N 4 0 
--- 37 -I 3 . "0--'
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38M 7 0 
- -- G-Z- ..... -
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PERCENT. DIFF. OF EXPECT. AND i'A. rUN IPZ CY-ZMAP6,1O-5-76,0 MWD/MTU,C/D,214,70 PCf Po IN/EX-CAL.,R2,NEW PDO 

3 .5.  
'L a R .° °. . . . • . .__ _ _ _- • . I l .
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KEASURED AND PERCENT. DIFF. OF FDII'J 1P2 CY-?,MAP610-5-'76,0 KWD/KTU,C/D=214,70 PCT Pt 1N/EX-CAL.,R2,NEW PDQ 
R 1 1.................... . . . . .  

R . 3.?. 2.1 1.3. -1.3. . .5. 1.6 6.  

.7US. 1.037 1 .1.47. . .0. 1.226. .997 1.225. .983. 1.117. .976. .680.  
p . 6.7. 3. 6 3.1. 2.2. 1.2. 1.2. 1.2. .5. ., .4. 2.5. i)0p ro.P 

-710.--1-.241 .1-"15 5 .' .t 5 V1.S 1 .04 6. 17.109. 1.248 1.022. 1.108. 1.193..31- -

x. . . . . ... ... . . . .... ..... . ..... .,2 -. 0. 2......  

1 .00 6. 1.152. .952. 1.173. 1.062. 1.151. .959. 1.153. 1.087. 1.173. .916. 1.134. 1.041.  

3.5. 4.0. 1.5. -2.4. -2.4. -1.4. -1.2. -3.2. -1.9. -2.4. -2.4. 2.4. 7.1.  

F 6 4 7  1 1 3 -- l0 01.1 A7 .9 92 79 75 .9 44 0 6 8 .941 .9 7 4. .918. 1 .17 3.1.003. --1 0 94 .6 29 
--1.7. -2.4 -2.9. -2.4. -1.7 -1.7 -1.7.  

lI ".842. .986. 1.264. 1.O6. .979.. .8.0. .973. .859. .966. .839. .969. 1.090. 1.251. .974. .826. .  

;IK * 1.6. .8. ;-.7. -2.1. -2.0. -1.6."-1.3. -1.3. -1.8. -2.9. -2.9. -1.6. -1.7. -.4. -.3.  

---- g25-1 243.-- 36.- "- 6 -  52 ;---9 7---6*.943.-V.003. .935. .964. . -9o1.173.-1.023.--I 194----.869 - i 

[-J - -- - . ... 2 .7 .- -- 3 ... .. " . - --- . - 3 . ...- o ...- o - - .8 ,, -2 .0 0 -. 8. .5 o -1 .6 o -i--- .4 1 - .2 . . . .  

,,*1 -''7 - ' -........... .. _.... -................. 7 .=-zo-,., , . ....... ,.....=...... ...-.  
S .858. 1.01. 1.10. .9S6. I.0,. .66. 1.009. .869. 1.008. .855. 1.072. .962. 1.02a. .971. ".825.  

7 * .8 . 2.7. 2.0. 1.7 - .. -. 2. -1.2. . -1.. -1.7. -. 7. -.. -1.5. 1.4. -1.2.  

104 1.716.. U- 41 b .0.-14 - .. .. .  

I 828. .976. 1.274. ".S47 1.1...................4..9i2. .093. ;.271 ;l:.986. .841.  
-. 1. -. 3. .0. -. 4- 1.7. -2.0. -1.4. -1.5. -1.2. -2.3. -2.5. -1.. --.2. .8. 1.5 

;60. .146-- 04 * 192-31 .7.T9 .067*--r.949. .96 927.-l-188 -1;.010. i..-.112 .- 650- _____________ 

E3. .30.19' .. ~.--T5. -26.-1.;4*.-.2 -..-..- 2.5. -- 1 .1 -1 .0 --- 1 5-

w9. i.138 .935. 1.133. 1.G79. 1.147. .9;3. 1.I151. 1.079. 1.172. .518. 1.007. .955.  
1 .9 2.7. -. 4. -1.5. -2.6.o -1.8. -1.7. -1.5. -2 .7. -7 .5. -2.2. -1.8. -1.8.  

-0 .. 12. .1T I5 4;1-0 4-.--Z37. 1C 23;1 0061. 1 .023. 1 .245. 1.001. 1.115. 1 .19 0 ~6 78 

.......................... ............................................. ... ............ ......  

.723. 1-043. 1.175. 1.010. 1.206. .972. 1.188. .957. 3.092. .992. .705
8* 9.0. 7.3. 5.6. 3.2. -.. 4. -1.3- -1.9. -2.2. -1.9. 2.1.. 6.3.  

.676- ;855'- 98....831- .. 888. .8 19. .533. -_ __A 

- -1.2. -1 Z. DI f
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I riIT r lP ', Y 4M I I C f 

VALID.. NUMAL I ZED 
iIrMFLE S1AT'JS RATE.INT! 

1 JID 0 .97UIE' 
14 F 7 0 .9561E 

" .2 H15 3 0 .42E 
1-9--R- 8 - o... .bqG6E4

kEACT ATIO- A A
GRAL I -FIRST FZ OFFSET 

00 1.304 8.0 
00 .986 1.305 9.2 (2AP p
uu ,.27i .4 /0o/0 
00 '- . 985 1.64 -1.5

3 K 2 D .1079 E01 . 1.229 
8 B 6 0 .IbE#OI 1.006 1.237 

__7 .1 . 4 I--96E4Uj j.0T- T-223C

5 P 4 - 0 .1029E*0-1 
-37-2DU ;--,,)6E*

6 H 6 0 .9615E*00 
"- -. 079E&GO

9--E 9 0 - .1039E*01 
-'---3"-C 5o10 -39 E UT

10 010 0 

11 5 11 

4611I5 I

I .U"31

1 .0U 1 

I .UD0

. 1 .232 . .5"
--2 3 5-. 5

1.306 8.9 
1 .2 5 8 6T 3 

I .257 - - 0

.1112E#01 1.200 4.8 

. I-7E I I .u o ---------18 3 5 

.7349E Y0 I525 - 1.5 

.6390t'0u . -7-- T -o I8 

.6753E+00 .958 1.268 -6

__15 R 6 0 .659TL400 . . 9 . . 1.248 

-7536N .7 E400 !24 2.  
17 N 2 0 .T74UE+00 .980 1.229 1.5 
21 613 0 .753B.E00 .997 1.231 -1.0 

--g -5B 3 .7153 uu .97ZT2£; -.4 

-- 8-G 9 -0 .95OE400 .310 - -a.6 
"-7'-7"" U7 .W9474Efv .----9--3 -3.8

20 C 5 0 .1123E*0l 
-0 3 0- .1037E401 

...22-HI! .. . .0 . . .1053E.0I 
---"7"r.'- 8 0 .' rJ103 - Ofl 

23 J14 0 .130] E.1 
50-P 9 0 . . 8 fT DI 

.24- .. or- .94U1E+O0 
9----r-V9--- ---..U .9T*h65[U 

29 B 8 0 .1965E,01 
"-'--- i- ----- .1"44E 4 UT 

- 31- N 4----- 0 - .1072C-01 
3 4-0-- 3 0---. 1 771 f 0V 

37 H 4 3 .1076E401 
,3 o u -MVE fuI

1.184 1..

JAlbU 6.1 
.919 Z5&5 b_."3 

1.23Z -. 0 
.98 7 -I

.2" .7

1 .222

.. ...... . ...- 1 .1 9 0 .. . . .. .3 -. ....................... _--_--- -
.0 5"-- f;19I .

1.210 I.21 D
'~- ~..T
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.9
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3 . .. . • •3 
________________ - - - - .....--. . . .... . . . ..___ 

_____ : .. ,- .-, . , -•3 , 1, . • 

-2.6.  

.-.2.. " 2 .. ..... "* , . ,.. . " 
*. .. ... • . .. . . ..• , . ., : . . . :. . . , 

... . .. .. - .1 . . .. .

1.7 

r ..~ ~~.4 ..
. . . . . .

8 

C .. * . .. . l l V . C, 

* --3.3, 

I II I. . . -. 3. . . . p 

tEASUR[D AND EXPECTED FDHN 1P2 CY-2,MAP7,10-11-769 0 BUCD-212,90 PCT P.RZ 

6 A Fk4- .- 909 A4-h - --906- 26 4 - 4 
- -.. 6 3_ 38.-825 9 8 .8 33 -,9 ... 8 - 5 o6 .. -8.

"" " :,: . ..__________ -S.....a... ~ . ... *. . .. 5..... . .t. *. ..... *..... .,. : . .L.. :...... .. . 9 " 

_______________________91- 1.221- .9 9 s - 1 .0,11, 1.1o;, 

.665. 972* 1.111. o972. 1.208. .983. 1.208. .972. 1.111. o9 72 . .665.



1 1 :EASURIWND PERCENT. DIFF. Of FDHN IP2 CY-2,MAP7,10-11-76, WUICD0-212,90 PCT P R2

il

4.3.  'I e

2849 
2.8.

.095.  ".3. .829. .671.  
-3.0.  

--- p

.794. .614.  
-3.8.

HEAS 
7 IDIFF .I 

7v . 1

- .6.9- ......9- 1 . ..24-. 1 .. .- 1 .. .. ,- ..5 .673 , 
" 5.1. 2.8. 3.0. 2.2. 1.2. 1.2. .'. • -. 2. -. 4. -. 9. 1.2. p .;3 01 09 7.---t - 70 2 I L '_ * . _. . . ._. b:*,*o o.* * _~. . .... . .... .. 7 

i ;i .. ... 1.. A....5 0. .. , ..... ,9 ........ 139 o 5o . ~ a .. ... .. LQ. ._-, ......... , .... -, ... I6..A, .. 01 ~.~. A ..... LL. . , i, __ __ _ .._. .... .... .. .... .. .. .. .... .. ...... ........ ..........I * * * .. ... ..... t. * * . 4 S ..P........ .......... / 
;-" 9 99 ,__L. 139,_____,94 2 __.,,17Z.o__..L.081.. _,, 151 t ..... 964... ,_ L ._L 1 02.,..J..1I ., ,_9 1 P_.,_. .L.L.... ,?LP 7 

M • 2.. 2.7. .3. -2.6. -2.6. -1.6. -. 8. -. ,. -. 7. -1.8. -3.1. 1.3. 5 .. v 
., . . ._ " ._;l '_'.9o L _ ~. . ..S * 7_ __ .  

S - 2, . 9 4........-9 . l ... 71...-Z, .......... ----... , .1 1 ., .... 22...... ,..5. . 1 .0.3.] . 6 , 
._ 9 _6... .- 0 ...2. 0 79 .__98 2 . ___1 5 6 . _. _e7. _.A 76 ,. 9i 9_-5 0_ ------ 2± -A5 2 Z8 0 3 1 

K . .4 .4, -1.7. -2.8. -1.9. -1.1 * .1. .5. -. 2. -1.8. -2.2. -1. . - .5. -. 7. -. 7.  
- 1 . 10 ... . , .9 ..... .8 .9 . 0 9 --.  

- .L_...,,9.._,.. _,09..A.. 158 . i. . 9 5 .... 9..,,__.7. L.O_. 3- L,_ ..__.7L,_i..L. 8 , . .. 07IZ -.f1.I "IL ,_______7,______._ 

1.7. 1.6. 1.0. 1.7. 1.3. .5. .9. -. 1. .7. -. 6. 3. .1. -. 2. -. 9? i.e. rr 
1. 5 - 9 1 .... 7. . .... 9 . 2 ..  

-. __.. .. I..5 ....... 9' .... l.O a .... 19I ....... OI........ ; ......... ...0 .... ..... "a ... ,L.......1!i...... -,I....W.... ... ..... . E, . . .. -Z .-E .. 97 1-__- 2 8 "1: l3 O, -1-0 19_ - - . 5 6. - A,,.7 9-,__ 8 6 5 -2,._ 8 0. . _., 5A,._ 9 8.1 . .10 B,. Z. ., - - 5-_7 .83l, 

2-6 . -6. 1.. -. . -1.0. -2. -1.. . -. 5. -. 1. -1.,. -1.',, -. .... _.  __ _._ , _, 0. .... 6 ... L. 135 2...... 4J.. .d 8-lO, .. Q et - ,5. J 1. .... 9 . 9.., ,1 , -..l ,'2....L". , ..... 1, ..... A -- ... ... .. 9_, ... ...... _ 
i : . z -Q_1.9 -_. ...13 .__ 934 - "_8.1-I... L .- 0._5 et. 5L9 . .. , 1.. I - 2__ 1 __ -_. L_ 74, -17 I--_L.2 .9'.9, ,.. ..  

4..8. 2.1. -. 6. -1.8. -2.6. -1.' -1.3. --J.2. -3.4. -2.4. -2.5s -2.4. -2.4.  

____-_____ -___5...J....2 1..4 4 [-.7. .- LJ.QD-----]-*-231 -tD. 3-...--L.QL I --J .01 .L .. i il Ia. _ ..L9S. .~.O 

6.1. 3.9. 3.4. -1.9. -3.2. -1.6. -1.6. -2.3. - .6. -3.9. 2.4.. 2 .4 2.4.  

7;s: o__ _: i.1;0: i "_)" I n" ...  . 1 t3 I .1 8 . 9 .E. .=,= f] .i, . .,, ,.8. ] OJ.- ,, I- L-.,, ,,, =,,=,=,=. o...,. ,=.4 , ,•



SZ~~~~DI ... F"~ OR

VALID.  
__._THKBLE. -5IATUS 

__ .10 0 

2 H15 0 
.. 9 R L__ 0 

3.K 2....- 0 

36 F14 0 

___32 D14.._ .. 0 

42 F 8 0

NORMALIZED REACT. RATIO- AXIAL /'4 
--RATE. INTE6 RAL_ .TO=E1,&T ". FZ OEES.E1 

.977 6 E 4 0 0 - - --------- 1.33 -- 10.._0 
___9b2E40O._ -.2 1.029 -10-0__________________________________ 

.80 11E4O0 • 1.259 2.5 
___8710E4 00, ._89 . 1.249 -4 

....1067E401l ...... __. ........... 237 .... . ... __ __ _ __ __ _ __ __ 

___1E01.. .9"/.L.2I1 -1.6 

.1084E+01 1.016" 1.227 1.,

...... ~. IOSE.0O________LZ3 2.  

.3043E*01 .... 1.035 1.223 . .. ..  

_ 9659.. E,0o 0. . - ..344 .... .9..6 
.9611E0O .995 1.336 11.2

_ 9_E.. 9 . . . 0 
_ 33 G :5 ... ......... 0 

_.. __I O _.O _ 0 

35 VI2. 0 

.__... A11 ..... ..___ 0 
.. . p1 tl . . .... 0 

4_ '6 L 15 - 0 

13_F .0 
15Rb 0 

___ b N14 . 0 
17 N 2 0 

.5 8 3 0 

_ 18 ..G, 9_ _ 0 
27 J 7 0 

_ 2... 2Z HI .. . .... 0 
25 L 8 0 

__ 214J' 0 
50 P 9 [

I I

_1039E401 1.297__ 8.  
.. 6E 1 . . ....1.006 . 1.300 8.4 

.l01E 4 _. _.221 

.1099t01. .998 1.216 5.5

_.,.697E400 _ _. _ _1.251_.  

.6751E400 .979___-1.249 

.8515FI0 1.254 

.8162E+00 .994 1.248 

.74 17E4o 1... 1.235 
.. 7? fE400 . .980 1.237 
.7395 E00.___ .997__l.248--__ 
.7374E#00 .994 1.238

.. ... .

2.6 
2.5 

2.5 .-.

I .Z

.... 964TE.O0 .. 1_318 ~ 9.4 ________________'_____________ 

.9 SbL4 0 .991 .1.337 8.2 . ... ... . ............ . . . . .. . .  

__ . 1046E401 1 .29 7.. . .. _ 

.I924E4OI .979 1.309 7.5 

.1 268E401_ - A .225. -.. 3 

.1?74E+01 1.004 1.233 1.4

- (~ ~ ~ F 4 An 1..2.

.. 93Z9LUU----

26 F 3 
47 N 0

_ Zo B__ " 0_ 
4 H 2 0 

340 D-  

4B D8 0

.138E 4 01
.999

I .222 
1.217

-... 1 4,gE .01 

.1055E*01 . 1.006 1.195 1.6 

... 1057E+01_.2. 6 

._ 1065E401 .. ...... .007_ 1 

.1079E-401 9 1.24 -6 .1075E401 .996 1.240 . : 6.8. " .... ,

~1*

L E S ... ....... .... ... .. ... .

71. 1 It ()7)'-zr-4nn

SY, ITRIC 1)HI LES

-- --------



PERCEtT. DIFF. OF EXPZ (.1A.U E0 .E HAS N I? P Y-?, MAP8, 0-iO-76, 0 MWDITU, C/.I=222, 100.2 PCT P, RI 

3 3.3 . . 6.  

PR _ ... . . . . . ... . - . .• _ _ _ _ 

?. -.9. a -1.?. *

.0. . . .

1-. 4 . -.  
L e .

-1.1. * .b* . . . . . . . L.  
3 . . S

* . . . . S

1< . .

.1 

H.° 

G. o o - e I

. . .. .. . . . . . --..3.

2.].

2.1.

1.0. " " " 7: -1.3. .

* 1.0..... -_

* . .d. 1.4.

F .

-. 6. . -. 3. F

-2.1.3.9. - -i.d~. *

. . . . . . . . . . .

-1.9. .. .. 3..  S . . . . .. - . . -; "• , " ' " .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ? . .. - - ,3 -; .- ...  

1 ig z 1,2 i/ Io 8 "7 5 i 3 . I

m-1hp&

/ olopiPi?

E . .

. . . . . .

P

. .o
.......



10-?3-76, 0 .4D/.MTU, 

.2 e2 .905. BZ4.

c/0-22, 10).2 PCI P, RI

P. IV~.n ~
>: R . . I. . . . .2. -1 -1 . l/' 

26 3 19J.. U.,(! b 2. 1 .221 1 .* . .214 . .9 P,0. . 1 0 6 . .962. .668. 

p . '. .o p.?. .5.5. .6. -.1 -.7 -.9. -1.0. /. 00 ro 

9 Z .~1 213 . 1.13 . ].053. 1 .27 . 1.7-. 1.065. 10 3 0. 1 .263 . IDl1 1 1.093. 1 .172. 64 I__ 
-1- .4.5. 4.? . 2.2 3.2. -.. -. 2. -. 9. -1 .0. . -.9. -1.2. .9'. 4.8.  

S.... .. . . . 1. .913. 1.119.1.019.  

I ' 2.3. 2.5. . . -. - 1--- .2. .4. .0. -1. 0. -1.5. -2.4. 1.2. 4.9.  

.837. .V87. 1.?. . U . .95 .60. .9 93. .L .. 991. .b57. .91. 1.079. 1.24,?. .972. .822.  
K * .4. .0. -... -I.9. -. ". -.0. 1.3. 2.0. 1.1. -.3. -1.4. -2.5. -7.6. -1.5. -1.4.  

.. .. . z 7. . .2- 1 15 .. " qbl 8Z.-. 5.-. 1.195. .889. jf __-_______-_________ ..... 3 - ... 1. - . . . " ., ... .3; ... 2.2 - .. 1.:--- . 5: .... . 7 .. 1.4.--1.. --1.7. -1.6. 1"i 

.19 .-. .7. * ." 2.1. 2.2. 2.0. 1.7. 1.9e. 1.0. 1.1. .7 . .4 .3. -12.  

*i ..... .... .. ...9. 37:b.~... ;118..3.1 3 .B3........_______ 
2 2 1 ~ .. 22~4 .0.~ 1.7. . . .- .0 .1.1. .2. -14 1.3.-1.2.  

ill ....c ... .: ..... ... i.? .' o d . 0 . ..' ........... .......... .. ..... - -.... ..... . .10 2 . . ; .. . .9-- . .0- 83- 1~. p 
.1_ F . -o8. -. 6. . . 1. . :.2. .1. .1'. .8. 1.4. o. -. 2. -. %. -. 6. -. 4. -. 3.  

- .653, 1,4. 1. 0. 1 5. . , /1. .2. 0.,7.. ' --0 0-s14V.- 2.. ---- _ _" 

1.6- 1 .6. 7 1? 2 -2 .4. -1. 9. 1.7. 5. -3. 1.-1..-13--..  --
* * ' .........................................................................................................................................-I'zO ---;-; ---

.0 9. 1.1' ." . 1. " 1.U9. 1.5 5 . ,9 i.1;7" 1.069. 1.162. .912. 1.063. .9 5 D 
:... .-. -1.?. -?.1. -2.. -. 9. -. 9. -. 8. -2.4. -3.. -2.b. -2.1. -2..  

- ~ ~ . .7 3~ .: 1 r 1:2:5.  

[, o 7. 1.. .3 7. .1 ,. 1.003. 1.2 .9o,. 1.1.-.-52. 1.07. - . ... .97.  
B .?. 5.b. 3.?. i.bo -1.0. -,.. -3.7s. - .. -3.7. 1.3. 5.3.  

"- . .... -.. .653. . . 7MA95 2 "-;79 5 -
... -.. 3.7 . 1.6. - -I.0.--. ;-3. -. DI FF-; 

133 12-
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VAL 1I.  

Ti!9 LE S1A, JU 

V JA L 

14F7 3 

2 H15 9 

.3 K 0 

36 F 1 0 

5 P 4 

9 f_ 9 9 

33 . 5 

512 

___11 l1 3 
219 -11 [0 

46115 

13. 1 
1 R 5 

16N1l4 0 
12 "! ? 9 
2 13 
20 F 3 n 

27-J 7 .  

20 C 5 0 

4 ? Hll 0 

23 Jlt 0 

-50 9 . ..  

. . . A.- 9 -. .

EF 3 ,fl 

. .. 7 5 .. . . .  

-- 34 D --3 

.. .. . t U I ' .. ?.

' NLL_ E.  
A L I c 0 k F.  

.10. 1E+, j 

. .l uE+3l 

V 9 3 4 00 
.1) i1J .1) 'E*01 

..13 u' 1- +0 1 
.j7,, r U.  

I C U 4I00 

S.1
n

' " DI 

.. i1t : 4U 

. 73 .'+ 00 

.... 4' J ((9 

* ' 7. 514 UO 

. 7, 5 E * UO 

.1 23 +. +01 

1 7 L + U I . 7 .+ DO 

.llE+'J1 

.I3b0t *91 

..31 1 .0 1

91'I. I 0 

ACT. RATIn- XItAL 
At. 1P-- I ST F? 1FF SF T 

1.334 1 D.1 

.9% .3 _.1 .6_ 

1,fl3 ,251 3.1 

.913 1.254 

1 .2 3 2 .9 
1.U36 1 .Z2? I .4 

1 .34? 1D.3 
U f) 4 3 .32o 10.3 

1.OJb 1 .39 3.8 

I .22) /.2 
1.004 i .225 5./3 

l.O i i.257 1.4 
.9 S 3 I .243 U 

£ 1. '. 3' .3 

2 .9 
.9 5 1 .2I .1 

1 .016 1 .247 1.5 
.9 P 9 " 1.4 i 3.  

a...- 1.33 1 .S 

1 .20 .3 
.021 1 -1T , ? .  

.. ......... ... 1 .291 - .B .b 

I .Z2U .6 

. 1 .2 1 v2 . .  

1.02 I-'2z, Z.3 

1.290 3.4 
3 T7J~ *

I..  
-II 

_________________________________ I 

-I 
I; 

____________ I 

-- 1 
S-- i. I 

ii 
.4 -___



CETT NOME' -DrIN IP2l-CY29,F-C~~ ,q-vk/P7~h 43 'T~pb + iDE

* 5.8. 2.4. * .7.  

2 .  

. . . . . . . . . .. . 96 

.5 . . . . . . . . . . . . . ... . . . . . . . . . . .. __ 

..9 

. .. .. . .... ..  

-- --- - --- 0 ~ 2 4 ~ - 1 3 _ _ _ ~ - _ _ _ _ _ _ _ 

S *.  

5.6. .. . -. 0. .. . -. 3.. .... . . . . . . -6 

. . . . . .. . . .. . .  

5.5 1...  

. . . . . .. . . . . . . . . . .  

-- -- ---.



9
- ;'3 -11 m -T 3 0 *0 8 -2 DELETED 

1 1 
R . .854 .• . 658.  

R . 5.8. 3.5. 2.3. 204. 2.1. 1.7. 2.3.  

........... . . ..--.. . ....... ..... ....-..- :.-.... ..-. . ... . .  

p . 5.4. 4.4. 5.6. .51.2. - 2.2. 1. . -. 4. -. 1 . .3 2.6.  

N1• • • . - - . . • . • • • • • • • • . T, 

.-........ ........ ... .................... ...... ...... ..................... . . ..  

-.999. 1.135. .947. 1.145. 1.059. 1.137. .955. 1.145. 1.080. 1.174. -918- 1.126- 1-032.  
. 3.5. 3.5. 1.3. -3.9. -3.9. -2.3. -1.7. -1.7. -2.0. -1.5. -1.8. 2.6. 6.

&P2AP ?

*~~~~~~~ Ub5112 1.00 4.).1.96.92l C .0. .970 .907-.- .11 1012. 1.111. .640. __ __ 

. *. 3.3. 1.5.-1.4 . -1.5. -3.3. -3.9. -2.3. -1.6. -2.5. -3.5. -- 4.2.- . . .3. -. 4. 4-.4, _ _ _ 
. . -. . . . . .-- ..- . . . .-... 849 977 -8 7.T972. .9 'T710 . l.2t ",j---d.  

K 1'.6. 1.2. -1.0. -1.6. -3.0. -3.2. -2.3. -2.3. -2.8. -4.1. -4.2. -. 2. -. 3. .8. 1.0. 4 
... ... -. .. 2 .-... ... . . . . .5. .. . . . . .... . . . . .9,8. 1.163. 1. 032. 1.21?. .'9D .  

........ .i. 1070. .9 3. 3 .0-.-1.013. 0b750 1.016 .065. 1.0752 .5. 1,077. 1.006. .861 

* 2.1.* 1.9 * -.. 3. -. 9. -1 .4. -2.0.* -2.8 . -3.5. -2.4. -2.4. -1.2. -1.2. -. 1. 2.4. 2.4. If11 

9 .. ... ... .'. ... ... ...... ...... .......  

. . 92 . 12Z.o1. ...-. 5b.-.o-..9b-_3..--94v- 8_ -.- 015. -. 94 -. 919: . *4 2 1 .15 . 1.032.- 1.220. __-,- . _ _ __ 
.9 2.7. -. 0. -1.0. -.. -1.8. -2.4. -2.1. -1.8. -. 2. -1.3.- 1.0 . 2. 1.3. 2.8. .  

. . . . . . . . . . . . . . . • . • -. . .  

.o40. .%;5.' 1.26' . 1.08. .9. .... b. .. .".865. .97l 0. .08b9 1.260. .006. .853.  

E . 1.3. 1.0. .0. -1.5. -1.5. -3.4. .-2.7. -2.7. -2.2. -2.8. -2.6. -1.5. -. 1. 1.3. 2.d.  
. .66. 1.15. I.Ib". .928. .972. .939. 1.01. . .9,4. . 97. ... ".9 1.156. 1.03. 1.23 .6 1_ _ __ 

3.6. 2.5. 2.1. -1.0. - -3.3. -2.7. -2.6. -2.2. -3.. -1.9. -. 5. -. 2. . 7. 2.8. _ 
:. 1 ~0. 1. 0. -. 5. 1.168. 3.6. 1.7 92 . 1. 2. 1.78 .. 1 5,2 3. 1. 3. 2.68.  

. . 5-,. 2.3. -1.0. -2.0. -3.3. .-. 3 .-3.0. -2. .. -1.9. -1.2. -. 6. -. 5. D 

... .. 7 1. 036. - .1 2. .9 8. 1.224. .- 15. .J . 1 40 4. 1. 745. 19290. _1.18 . 1..23. .6G1..  
S.. .. 7.4. 2.71. 4.0. -2.1. -3.1. -1.7. -1.5. -1.1 . -1.5 . -1.9. 1.5. 3.4. . .8. 2.8-..

t',' ~~ ~. . . . • . . . . . . . . . . . . . . . . . . . .. . . . . . .  

.7220 . 1.12. 392. 1.16. 1.016. 1.1220 .943. 1.192. 1.076. 1.169. .923 0j. .15.  

7.4. 9.7. 7.4. 5.5. 4.2 1.3. .0. -1.0. -1.5. -1.0. 3.4. 8.3. 38 
. . . . . . . . .. . . . . . . . . . . . . . . . .. . .O. .71 .  

• .676. .8h. .912. .8 2. .,96. .8290 .642. . MEAS .  
5.5. 4.3. 1.3. 1.3. -. 3. -. 1. -. 1. 01FF 

. . . . . . . . . . . . . . . . . . . .. ._

jq 1/* /6 -) 4 3I9 ji, /4 13 //4 .s. /

/00 % PO;V&k



H 8LE VAL [:1.  

1MBLE STA lU-'.  

14 .F 7 '2 

2 __i 2 -i 

36 FI 0 

'I .. ... 3 2__D14 .. ... .  

6 H f 0 
q 2 F il D 

. 9 E '.' 
I,} 33 G 5 ..  

-,. 0 1 " 0 

., 3:5 K12 

I U 
*2R R I 

4b Ll 1 0 

13 F 1 " _... . .. . 15 R _. . .  

J 11r7 -N u 
k 21 B1 .0 a 

,. _ \45 B ,i _ __ _ u 

* .\45 3- 18 

;.1 27 J 7 u 

,1 20 C 5 

30 L 1~ 5 

25L .  

23 JI 4 
50. P j L) 

24 J i 5 
, - 49 A 9 i 

26 F 3 0 
,__47 Nb i 

. . 31 N u 
34 0 3 

3B ~m I 
48i G I L

NORAL IZL) REACT.  
RATE. IJTEGRAL

.9611E+00 

.8668E+00

RATIO- 9 
TO-FIRST 

1.235 
.995 1.269 

.... " ... 1.2383

.8ei60l Ol.999 _1.226

.1096c+1 " 1.004 1.220 
.1109E 01 _ +. 1.017 1.19 

.1004E+01 1.220 
_ .1033E+01 I.02 1.200 

.9713E+00 1.285 

.9b79E+00 -997 1-275 

. 1032L +01 .. ..... 1.255 
... .. .10.3+01 1.010 1.261 

.1102E01 1.189 
_17.i+07 E01 1.004 1.186 

6970E4-00 __ .2 
.&991E+oC 1.003 1.229 

E 62 + 00 .980 1.226 

.9651E+00 1.231 

.8563.+00 .990 1224 

.7311E 00 1 3213 

.7246E+00 .991 1.211 

.7'413E+0U 1.014 1.225 

.7341E+00 1.004 1.223 

-.9599 +00 . . . . . .1.237 
. .522.+00 "_...... .992 1.280

.I 125e+01

AXIAL 
OFFSET

7.4 

7.2 

1.1 __ __ 

-.5 

1.4

-*I 
1.8

.6 

8.0 

7.9 

6.3 
5.7 

3.7 
4.2 

-.7 
.1 

1.4 

1.4 
2.3 

.1 
1.0 

6.2

1 . 10
.1142E+0 1.016 1.69.  

.10 3 5E.01 . 9 1.248 5.  

.1245E+0l 1.202 -.3 

.125 E01 1.008 1.202 -1.0 

.9 58E*00 1.221 

.9412C+00 I. . 1.006 . . 1.209 2-.5 ..........  

lIb0.3 +01 1.1!3 .9 
•12 E+0 1 .991 1. 18 11 

*106RE+01 1.181 1.1 
.I0o 0r+01 1.012 -. 179 1 .  

.•1098E.01 1.198 5.2 
I 11 2C 01 1.012 1.222 5.5

I " -. ':j . '.'- TP [ rC. THI*X:LE TEST FAILED

I 111 1 1 J),( !,YM!'.! 11M .l ftl]II L L ,!;

-. W i ! nt )Y 'ZTAT'!:



ATTACHMENT B 

INFORMATION SUPPLIED TO NRC AT JUNE 2, 1977 MEETING



A5 14 13 12.: II I0 9 .8 70 6. 5 4' 3 2 I

4 
0-46 

123 

3 
C-44 
103

0-35 -5 3 0 67 4 
40 GFP{ 41 42 35 1 "

0-0p6 '1 3O~s 

4 2 
0_ 40 0-27 

8-20 0-I5 
R-4400:4 iP2OIo

C-52 - C-25 03 C-4 , 

A 3 -445A), 5 RS- 4IPL) 72

0-15 

44

4 
D-52 

33 

--- 4 
0-12 

2 9 

A61 'R " 

* - 2 

nR C,ti 

Ii -C-2 

121Y ?(2(jl 

4 

C)II 

0-32 

wii', C111)

C-13 

G6 

U-31 
F) -(oi-$ DI 

C-60 
Io?

11-02 a-C-3? 8-5,.  
I-F4 71C.4 34 R,.411CC)

M 

K 

.. . J 

H 

F 

E

0-4. 4 

24 

. I.  
4 

I) 12.  

19 

4 - mO 

D. Z1 2 

0-2 " 

22
C-59 

98 

0-61 2 
Il-14 1I) I

118 16 

C-.211 C-12 
47 It SlllL)

0-I1 
0 -O#,dCA) 

0-66 
IoI~'0,o1 

0-34 
7

121'10(20) 

8-25" 2

0 -41 

C-40 
109 

C-06 
t0 

45 

C -01.  
106.

C-5I 
56

U-40(S 

C- 5o 
102 

-") 
Fl 20(St1

D-I, 4 
36 

o-?? 

R - 21(CC)

C-14 
55

0-44 

I2P33()l 

.2 
0-0) .  

R INSlF3 

3 C-57T 

77 

2 

8-50 

nl-2 its Ai

R -3IC 

0-61 

12P3712(I 

C-Il 

nfs-51PLU 

C-20 

1 29

4 
0-40 

R- I-26 
.-511 1

U-56 

-2'3S c2 9;: 

I PIOiM 

0 -32 

1n -3 IC 81 

C- 19 

126 

D0-59 

C- 31 

II.5 ?CO

C-54 

oil

0-29 

2-05
2 

n.- C-!)'C# 

3 
C-22 

54 

8-3G 

39 

c-o 
104

0- 62 
112

41-41
0
SI

C-40 

78 

0-40 
A-49',5 

C -3( 

49 

C-Of S-G{w

C-58 
114

.. .. .3 1 .... 31.. .. . . . .  
C-3i 0-O0 C-33 0-24 
113 IR-O5'.CCI 62 If-32(clm

3 

105

f) 45 C-45 
81-09{CCI 21

C-!?3: 

64 

fl-21 
II-04(CO 

3 
C -35 

116P19(7)

0-4f) 

611

0-SI 2 
c-55 

B.61 

fl. :.5(su)• 

C-17 

GI

C-43 C-0 
00 I RS-.IPL

0-04 

AR -11(5

D- 1 8-12 0-25
q'50- l Cji2Pi8 (P01 I1-40(1C)

0-I'l 
a

DO5 " 0-58 
A6P4(91)

127 351

0-20 
12' 2P' U

-2 

f0-3 J3 ~

.. ..7 . . . "4
4 

D- 01 
32 

.3e fCC1 

C'-39 
94 

C-33 

2 
a8-3: 

nl-l3( At 

4 , 
D- 3C

4 
0-37 

23 

0-42 
.16 

.0, 4 
0-28 

Io

EMAMPIC. A 5560tMay 0- if 

49 ASI. MULY 40 
pl ip IVICC 94

4 

D263 
25

8-5i4 I 0-38

P1120M F-ONO)" 27

...--i? 
039

8-13 
) -10(1411

_ 1.4 
0-11, 

1111;111201

0-07 
20

C - 4 6 P 3 0II(f)• -55.C) PIR M()

4 
0-23 

12r'l 71201

C-4 C-04 -'4 86 
r.? AS- IWOLl AP -I $14 3C )

01.351412 

40 

c-26 
50 

2 
[-34 

IA- 0211CAI

C- 34 

46

0-162 
AR- ItIA) 

C-53 
86

- P 4 
0 0- 4 0-4 

A2t AGP5(01

0... - 43 o 4 .  - "4. . . .

0. 2 

I,.O 

C-SOG 
120

0-04 
0- 4 31CC) 

4...

% ,4 

D-09 
13

0-az 
9

4

7/8/;~IrNr')!AN f I"IT 2 CYC., F 2 iOADIN.i PATTERN

2I 
C-42 ti43 

IR- 4211SO1

C-5 
96

2 

A-2 C" A)

3 
C-3G 

58

0-31 C-01 l C-1 
il IC- C! A]I ' S-NIPL) 65i

U-53 

fl-2CIsri

3 

101 

C,-07.f!:; -O:PI.I 

C-30 

0.12 
H-3.5(SA) 

.9

C-62 
130

0-49 
fir 

C if, 
63

0-36' 
Is

0.64 

I?

0 -02 

It - I Wf 

.- 41 

Ri' l(!-(l 

V' 29
9l.n'I(fcm

1 1 9

D-19 
14

4 

11 -- AC5Q 

0-26 6.  
t0

29 

D-49 

30 

4 
D-14 

06P5'a 1

_. ..... ..... ;

i
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* . . , . ._ . 7 * 6 . . . . /,. . - 4 "/ 

a_-_._, " . a 

.-..--- -.-.a - ... t...,. ?.- . ' _ *- .-- -' - -. " - .- ___________.- "_____________ 

a.- " - a" - - a " " a--.- -a a - . . .-a 
-.... ..... ... --- . .- e. ee I * ________ 

- ~a .. PL.. . . .........................................-...--. ......--.................. _ __________________ 

_ -_, a _,_.. .. .. __.. ... _ ._ __ , _ . .. ... . . . . . .  

... .... ...... . .... ... .... .............. ... .......... ............ ... . : - : 7a .  

-.. . . .....
. ....

a
.. 3 .* . ~ a - ? .1 

. ' .- . ~. a. . .q . .. . .* ... . . . -, . . .a a a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
......... . -. . ................ aI - - . . . .. ... . .. •........_ _ - _... ......... a _a_ _ _ _ 

'*..-.,,----a-.a- .-- a a a "" .G -- " ".- -a *....... -3 ,- : . .....a.. ' - - '; - . . . .-...... "-~ a . a a....a a 
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b' ' 6 f . .1 n .. - . .99 7 . '.- 5i . 9 
, -1.9. -3.6. -7.5 . -b.). -5.3. -1.3. -1.5.  

-- ... ... .. *.. - -. . 9 * , .. * . .. * 9 ... 9 * . ._ * * . ...__ _ _ -• 'w _.f lA...P I• * .134. . )? . I . .. I *:, . 2. 1.195;. .i4b5. i.23 . .. 1.304. 1.13 .3. .g69. .665./7 ;; l .'~ 

S ,. .. -?.1. -3.6. -7.6. -1.8. -5.0. -?.4. -I.5. -4.S. -. 5. P 

7 1.)79.5.?.7. . Y.). ?A.). .. ?4 1 .. do.s. 1.09S. 1.)59. . 9 .9. 1o.28. .4.  

- 6.3. .4. i. ?.. " 2 .2 -1.4. -4.7. -4.4. -*.3. -5.6. -7.! -1.4. '. . ) 

.13.....a z. . .... .... 9.. . " I5. " . -... 5 . -. s. , i?.a . _. . 1-7.. -1.1 . -1.3 . _-.3 b... . . ........... ....  

L.9. 1.9. .). I .1 . .11. .65o. .94. .761. .U 3. 10?.. .?59. -. 72. 1.31. .?73. .818.  
2... 1.9. 1. 3. . 4.0. 1.?. . . .2. . 3.5. ?.?. -Z.3. -r.9 . -5. .. -5.6. -,

. . . ..1_._ . .4 .. 3... 3.5... ...... .... 1... . -... ..... .  

t ; 1 1 5 11 ) .)7&. 1 .. .5133 .92 7. .77b - .917. .17S. 1. )31. 1i)7 . I .) '3. )1 ]. .7 9..  -I1 1 -g _. -.. _ l S . , .1 4.?. 4.7. 3 36. 13.. 3.3. -1o . "-4.5. -). 3. -.9 D.7 " __ 

.945. 1.Z37. 1.07 3..1.19... 3... 9l .... 5). . . ..... 555. .i) ...... 133... . _ 1 .31?... 1.A39. .91.1. )1 9 
-.7. -. 7. 1.? 4. I .1 5... 4.1 4.5 3.7._ 1.9. -. . -1,5.5-, .. -4.4.- 0-1. .1 
*3,c3•• , 1.)6 1... 1.............................. . t.). 1.2,. .35. .) 4 .918.  .3 . l.1 . I .-31 ..9 Is7.7 1 o D 71 . . 3 , 7 +-.  

-?.1. -1.2. 1.). . . 4.?. 2.2 . 2.9. 3.q 1.3. -3.6. -3.5t. 1.30 1.3 1.3. F 

.47% . 1.2 € .. V," 7l. A.?). .;3, .9;t4. .93?. 1.229. .925. .99 . .311. .113. .913. 1.14). .57.  
*. Z.--.--7 . 17... ....... . ... 7............ .. 1.  

.1.2s . 1.17. .54. 1.?,7. 1.112. r.176. .93. 1.15 ?. 1.351. 1.159. .85S. 1.363. .i4.  
7.1. 4,.. ,). ?.5. .,. 2. . .2. .6. -; -5.7. ;7.3. - .z. D 

_ .1 3z.1.33. 1.03. .3 1.0. 1 .91. 1.5.1 -.1 7. 1.333. 1 .1 4 ? .2. .1.623. 9 
-.. ." .5. - 7.1. _ b.).~ ?.1 3.4 .5. 9-. . -. 6, 2. '.8. _ .B. s __'

.7S). 1.137. 1. 15. 1.575. 1.3)3. 1 .)1Z. 1.?55. .G1. .15. 1.3S) .70.  
12.). .1.L 1?.1. 6.5. .5. -1. . -3.2. -4.7 - .! 4.. 12.9. 10 

____________ ... . . . , .. . . . . . . .  

. .... __.1.,9 . M . .957. .5s . .93.. 9.. .•3. 'IE -01F * 

. . 5 ..



rI4 fI I rtr fL)( T I I - K I L.  

T'i!t LE slirj$ %rr.1'l. L 1O-FIRS, F1 OFFSFI , i2 A I' - , -- .s- ..... ... .9 , I.. .  
1 J12 .Iv7 7. 1.9so 0.D 

-. 2.............. /) t).. .- iL613........____________________ 

-. 3. .. .- Z9 1.b33. . Z 3621 -..... .'0 .L.......... .. .~i....916 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 

?l +i S I + ) 113 1., 1 3'5 2. l #~ 

--. 2.- ' .. ,  . 3 . .. 1 3.... . 2 .3 1 . _ .0___ 1..._ _.__.___ _.,_ _.  _ i+ J L<>..i.-.].. ...- P1_.. £e 1 . 2.9 ...,... .. ................. ......... __ ___ ____ ___ __._ ___ ____......____ ___ ___

') I" 
11? 

~1 *1 

5 ~

3 .i7.3E.32 1.95~ 
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. ~o ~4 t;46. 1.15 1071 .12L. *JiO 1 16b. 1.0 12. 1.111 . .94ti. 1.161. 1-032.  
3. . 4.2. 1.4. -3.8. -3 .R. -2.2. -1.4. -1.3. -1.5. -.. 1.6. 5.2. I .B.  

.~i7Tr7T4,. .9b .1.12 . . . ... 3. . .. .. . . &i ... .1.20 . .3. .1.. .71 

I' L. .. 1 -4.5. -4.4. -4. 1. -3.8. -2.2. -1.3.-~'4 -3.3.. -4.4.- 2.0- .. 1.. 17 

.853. tf3 1.222- 1 -U 40 & .)b1. -84 7- til5 .8 . .'J76. .441. .9b7. 1.110. 1.272. .994. '36 4.  

1.. 1.0. -2.2. -4.4. -4.0. -3.7. -2.1. -1.6. -2.6. -4.4. -4.4. 2.0. 1.2. 2.2. 2.3.  

*~~~~~~~~~~ 'fu1.~0 3.02 115 95.8.431.3. .4 5. .912. .943. 1.155. 1.020. 1.206. .915. _ ____ 

J .. 1.7. -2.1. -2.2. -2.6. -1.9. -3.2. -2.b. -2.9. -.. -. ..-. .5.7 

*~~ ~~ ~~~~~~~~~~ .10. i5.105.b.1Oo j01.1..5. 1.. .961. . . . . 7. .957 

*~G 2.. 18 .. -2 -1.6. -2.5. -3.5. -1.5. -2.2 -1.6. -. 6. .4.-14 -4. ..  

.3.1.,'28.1 02 4. 1 141. 573. .92 -3.1005. .947 .7. . 95 .54 .1.1196..0.

ii .4~':. 2:4:. :0: 3.:-.8 -2.0o -. 5-2 -. 5.? -2o7. -2:.5: . -. . 0 . 8. 3 :: 
F !a .0 1. 1. 1071. 5) . .841. .567. .8J . -)b 1. tS 4 9. .965. 1.031. 1.254. .955 . .662.  

F 1.1 .7. -1. G16 -.. -3.7. -3.5o -3.5. -.. 3. - 5.o -3.5. .3. .3. 1.3. 2.1.  

.09 1.3 18' .8 0 -. 94 .-36. -2.95 - 2 . .-23. E -. .34 l. 1.1. 1.3. .17.  
2 7. -2... . .5. .... .. ... . .. a -.  

*975 1.-il.'~53 .15 1.49 .19. 1.133-3 1.072- 1.11.951f1.97 

- ~~. . . ........ . .... .. ...... . ... .  

I' . 125..9;.~;~**~~ .. 1.1. 1.247. 1.617. o26 12 2 .1 5.  

* .. .. 4.. 42.32 5. -. 4. -. 2. * .7. 2.b. 6.2. .37 3b. 1 - 8. 4. 1..---
. . .. .. . .. .. . . . . . . ..  

- -- I-

I A. ... . 4.1. 3. 3.2. 2.2.
.~?. *b(J.

2.2. 2.2.
MEALS _ _ _ _ __ _ _ __ _ _

C->



LUll Ut' I F T rti 1 I R I L I H I I.LL

VALID. NORMALIZED REACT.  

THiBLE" STATUS RATE.INTEGRAL

RATIO
TO-FIRST

,:.Fc_ 1 5 2-
AXIAL 

FZ OFFSET

ji PJT EPSILON FOR THE VALI3ITY CHECK ON SY1mETRIC THIMHLES .0360 

i
(7

I-
I Ji1 0 .3604E0I 1.211 -4.6 

14 F 7 0 .9610E*00 1.001 1.202 -4.7 

2 -115 0 .)i2._E+0U 1.336 -7.b 
19, 4 0 B942C+00 1.003 1.2935 .... ...-..  

, 3 6 0 .1130E401 1.007 1.300 -1L.o 

.56 F. 4 .1116E+01 . ' 4 1.303 -7.2 

,, .... .. H: 6a.. .. ... 0 ..... ... ... 2)S E O . ... .... " ,0 .... . .21 .. ..... .-3,?- .... . . .......... .. ..... .. .. .. .. . . . . .. __ 

4 4 F d 0 *Th'E*OU .9b6 1.224 -3.1 

:. 1 .) 0 .10 'V E 60 1 1.2'6 -!. 4 

3 K12 0 . 1L1 1r+-0-1 .913 1.225 -b.5 

11 A~ll 0 .t0+.Io'o 1.300 '. ___ .___ ________ 

4 6 Llb _.0 ----...6839E+00 .971 ..1.314 

13 F 1 0 -. 49E+ 00 1.316 -b.4 

1 R . 0 .1591E00" .993 1.215 b.  

41 '1 .3BE+00 .... 1.304 -B.0 

27 2 0 .7253E+00 981.304 

21 T .T 0 1.00-5 1.310 -1.5 

: 0 .72h0E.OGO .912 1.3O

.!- 2 dl, U .1035E 0D1 1.211 _ -5.1 

- 5 L 3 __ 0 +..- -,. 10 2 sE +01 ___ .993 __ 1224 - -4.3___________-

, 23 J14 0 -1226E 01 1.30n -b.5 

0 124 7z:+ 01 1.016 1.315 : 

24 J 1 0 .9)i31E00 1.321 -10.1 

4'~~ A-.0 4 .- 42E40 1 .001__ -1._32:4 ___ _________ 
*.iZ _- - --_ .-. -.-. -.---.- -~ .-. -L_----- -- _--.o__ _ ___-_____ ----- .----.-_.......  

26 3 0 .12h2E*01 1.27) -9.6 
497 ", 0 .12T0-1+Ol .990 1.2B1 -10.3 

*l ' 37 1 4 0 . E+("t-01 1.215 -6.1 0..... .... ..... .. - . . .. .986 1.43 4 - . .. . . .. . . .  

33 m u .014ECl 1.233 
4b 312 0 .1102E01 1.007 1.246 -1.1 

**VALIDITY STATUS 1 IEANS SYAIFTIC THIMBLE TEST FAILED



MEA JHLD AND PERCC N L) If. OF F0HN 2P2 CY-2,FC16,3-28-71f,)9. hP,2'l35O 0.5 MWD PER MTU, 
1 . .. .o .o .• 0 . . 0 .o .o *. .  

*665. .850. .921. .877. .935. *b63. .611.  

k . -.5. -.5. 1.2. 1.3. 2.0. 101. 1.3.  

S.703: .990 1.131• .979. 1.216. 995 1.215 .9830 1.143. .992• .698.  

p 4.0. 1.3 -. 6. -.4. 1.0. 1.1. 9 . .5 1.4. 3.2.  

.705 1.197 1.1;) ;.03: ;.20: ;00;5: 1.09 ;0;6: ;20: ;0;0: 1.110. 1.190. .711.  

S. 4.3. 3.9. 1.2. 1.3. -.6. -. -1.2. -1.5. -1.4. .1. 1.4. 3o3. 5.2.  

1.009. 1140 41. 1.139. 15050. 1.1290 .52 1133 1065. 1.150 .430 1.152. 1.029.  

S 0.20 4.0 1.2. -2.9 -2.9. -1.6. -.7. -.9. -1.5. -1.3. 1.4. 5.2. 5.2.  

.67b. 1.149 .974 1.132. .906. .67. 5. 1.070. .943. .1. ;911. 1.169. 1.00t. 1.131. .664.  

L * 1.1. 1.1. -3.5. -3.5. -3.2. -2.9. -13. -.5. -1.3. -2.2. -2.6. -.4. -.4. -.5. -.6.  

i .5 .9. 1.2;5. 10 4.. ... 1.. 1 ... .............. 66. ....... .........970. 1.077. 1.241. .990. .862.  

.6. .6. -1.8. -3.5. -2.7. -2.4. -1.2. -. 0. -. 9. -2.6. -2.6. -.4. -.5. .7. .9.  
*o o 0 o o o o -0 1 -0 - :. o0 ;0 o :0 %9o 0 0 0o;3 *o . 1 

. 926-: i.217. 1.003. 1.125. .94 0 .990. .60. 1.031. .960. .983. .94b0 1.154. 1.022. 1.211. .923.  

* .1-. 1.-. 1.0 1 . - 3. -1 .5. .. 1.b. -. 7. .09. 10. 1 60. 7.  

.10T,. .9;5. 10272.1.0Z61 .00;1 .875. .UP. .6900. 1.06L3 .P2. 167. .9073 10270 .991. .876 

H 1.. .32. -. 1. .2. -.4. -.5. -1.3. -1.0. -. b. -5. -2.. .9. .4. 1oO. 1.3.  

631. 1.22. 1.025. 1.145. .957. .993. .964. 1.026. .9b. 96l. .957. 1.1150. 1.025. 1.209. .922.  

S .. .. .3 .5. .2. -.5. -. V -1.4. -1.2. -1.7. -. 2. 60 3. .8. 16.  

•0.89 . ,o125 20 100Z10 .9;b.80;55 .42. .b 7V• .4 30 t 51 .9Z7:0: 030 105•091 8 

F 1.079. -1. -.0. .05. -1I1. -1.9. -1.6 -2. -2.9. o2. .2. .8. 13 

.L0;3.18. 1.1. 1.126 .9;4. .9.20: .0910 1.662o .049. .967 .090 1.175 .120 0.146. 77 

E 06. .7- -3.. -.3 -2.40 -3.3- -1.1. -..3 -. 6. -2.'. -1.. 2. 5.. 5..  
. . . .. . .. .." " , : ;.0 5 1; . . 947: ;.1;1: I.C 6:" •i"19; .9 9 . : . . . . . .  

.718. 1.121.7.316 .13.00 1.22 . .. - 1.1. -1-. 11 . 1.02. .2.7 14 

.7;8:~ 101 10 1.1;1:.09%:'. 1020 • 1010. 1.0:80 ;.019• ;.2;60 1.0;030 .1;0* .022 .71& 

c . . 2.b 2.0 -204. -.. -1.1. -3 2. -. 9. -. 6. 2: 5*.0 5.9.  

071D0~U;9 I*;.101-100•12;40 .9;10 ;.1;40 .9*0 111 1.002 70 

6.3. 5.0. 3. . 2.7. 1.7. -. 0. -. 8. -1.0. -. 6. 2.5. 5.9.  

6900. .917. .854. .66 * MEAS .  

A 3.6. 2.6. 1.7. 1.6. .0. -.0. .0. D 01FF .  
....



PERCENT. 01FF. OF EXPECT.  
R 

R

1 .  

G 1.1.  
F.  

C . S 

K. • 

. . . a a 

a 1.3 

ii.  

. S • • o 

o . 5 

* .  

F. •• 

E. • 
*o .  

n 

C

4.3. 3.9.  

. S 

. . . S • 

S • 

*1.1 

I . . a 

6.3.  

. a . S

AND M 

-3.5 

.1o 

-1.5

iFAS. FDHN 1P2 CY-2,FClbq5-28-7 

* o . 1.0. 3 

* . . .o o 

* . . .  

* .o.o .o 0 o 

* . . .  

* • -2.9. * • b 

S . .  

* . . . * S0 o *0 o oS * 

a . a .  

* * • * *o 

a . . .. . • 

a * • o 

. o -o o o o o .o 

S o S 1 9 

* . . - -1.9.  

• . 3o~o. -1.5.  

S .  

S o o* 0 o *~ o o oS 

. .34 * -12 
* . . .  

. . . . * o 0 0 o o S S * 

. . . . . lo* S S • 

3.6. * 1.15 
ao0 0 0 .0 e

799'J.LbeP92219354GO.b MWO PER F.TU, 
. S • S • • S •

. a 

-.2

le 

-1.4.  

-2.6.  

0 

'2o 

.  

S • • S 

-20

. 1.4.  

S a 

. S 

.o .9.  

.  

. .  

0 0 o . . .o 

S • 

. a 

-o.6. o 

. .  

. a

* .  

.  

. . .  

S 

.2.  

.  

o 

. . a 

5.9

. 0 5.2.  

o7.  
S S 

•. " , 

S •



LOI1 FOR SYMMETRIC THIMBLLS 

VALID. NOKMALIZE[ REACT* RATIO- AXIAL 

THIMBLE STATUS RATE.INTEGRAL TO-FIRST FZ OFFSET 

1JilO 0 .9733E+00 1.212 5.2 

14 F 7 C .9624L*00 .989 1.202 4.2 

2 H15 0 .b6bE+O0 1.211 -1.0 

15 R b 0 .h899E+cu 1.00b 1-204 -2.4 

3 K 2 0 .1112E*OI 1-173 -. 8 

b B 6 0 o1119E+C1 1.006 1.184 -2.2 

36 F14 0 .1124E+G1 1.011 1.185 -. 1 

6 H 6 0 .9795E*00 1.215 3.8 

42 F b 0 .984 3L*00 1.00b 1.208 1.0 

ic DIO 0 .1087E+01 1.154 1.5 
35 K12 0 .1084E+01 .997 1.147 1.4 

11 All 0 .7O1IF+00 1.197 .1 

4b L15 0 .6841+00 .976 1.210 -. 7 

13 F 1 0 .96391: 00 1.201 -. 5 

15 R 6 0 .8618E400 .998 1.190 -. 2 

16 :41. 0 .7324E+00 1.I8 -1.0 

17 J 2 0 .7201E+00 .983 1.196 -. 2 
21 B13 0 .7278EOO .994 1.20b -1.7 

45 9 3 0 .7249E*C0 .990 1.191 -2.3 

22 H11 u .1031F+01 1.190 2.3 

25 L 8 0 .1031E+01 1.000 1.184 2.2 

23 J14 0 .1223E+01 1.186 -3.6 

51) P 9 0 .1216E.01 .994 1.200 -3.1 

24 J 1 0 .9397E 00 1.201 -2.9 
49 A 9 0 .9328E+00 .993 1.202 -2.1 

2f, F 3 0 .1271E*01 1.163 -2.0 
47 N 6 0 .1253E01 .986 1.157 -3.0 

37 H 4 0 .1075F UI 1.11 2.0 

46 D b 0 o1077E401 1-002 1.166 1.2 

36 M 7 0 .1092E+01 1.151 1.9 

48 G12 0 .11IOE+01 1.017 1.168 2-0 

**VALIDITY STATUS = 1 MEANS SYMMFTRIC THIMBLE TEST FAILED

INPUT EPSILON FOR THE VALIUITY CHECK ON SYMMETRIC THIMBLES = .0350
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0

Symmetry Thimble 
Group Loc.  

I J-10 
F-7 

2' H-15 
R-8 

3 K-2 
B-6 
F-14 

4P-4 
D-14 

5 E-9 
G-5 

6 D-10 
K-12 

7 A-Il 
R-11 
L-15 

8 F-I 
R-6 

9. N-14 
N-2 
B-13 
B-3

G-9 
J-7

Ratio to* First (NoMx..R." Intgrj) -Symmetry Thimble Ratio' t. First (Norm.- R.R. Intgrel)
A B

1.000 
0.984 

1.000 
0.978 

1.000 
1.015 
1.019 

1.000 
1.043 

1.000 
0.977 

1.000 
0.978 

1.000 
0.986 
0.997 

1.000 
0.979 

1.000 
0.979 
1.004 
1.007 

1.000 
1.020

1.000 
0.984 

1.000 
0.979 

1.000 
1.016 
1.012 

1.000 
1.044 

19000 
0.978 

1.000 
0.976 

1.000 
0.985 
0.999 

1.000 
0.989 

1.000 
0.975 
1.001 

1.014

1.00 
1.019

1.000.  
1.003 

1.000 
0.892 

1.000 
0.986 

1.009 

1.000 
1.091 

1.000 

0.983 

1.000 
0.995 

1.000 
0.874 
.0.966 

1.000 
0.974 

1.000 
0.924 
0.987 
0.995

Group LOc

15 

16

17 

18 

19

C-5 
L-13 

H-I 
L-8 

J-14 
P-9 

J-i 
A-9 

F-3 
N-6 

B-8 
H-2 

N-4 
D-3 

11-4 
D-8 

M-7 
G-12

1.000 1.000 
1.031 1.039 

1.000 1.000 
0.987 0.992

1,000 
0.989

C '- Results ifaken from Map 1 (HZP, 9i2i;/6)-, .

0 
IP2 Cycle 2 
HZP Map, MOL 
2 Map 19, Table 1 

Ratio to First of Normalized Reaction Rate Integrals

A 
-

1.000 
0.998 

1.000 
0. 983 

1.000 
1.013

1.000 
0.995 

1.000 
0.983 

1.000 
1.021

1.000 
1.041 

1.000 
0.912 

1.000 
0.974 

1 .000 
1.095 

1.000 
N.A.  

1.000 
0.898 

1.000 
1.003 

1.000 
1.061 

1.000 
1.089

1.000 
0.971 

1.000 
1.033 

1.000 
1.029 

1.000 
1.037

1.000 
0.976 

1.000 
1.036 

1.000 
1.021 

1.000 
1.033

, . •

A' -I -NCORE Analysis' B - Vanid Calculationi



E411 FORl 6YPPI[14iC TeIPl LE§ 

VALIAD l ORMALIZEO REACTS RAZO AXIAL 

Iiso .ss5. oo 1.1.9 
T4 F-7 1V-i 1.V-T.CO2------ - guT r, -,-,- ....... . .. .  

2 h t 0 t o7 -C' 1.221 
119 R" T . .. .. [ r.c. . . -i;'UoT-- . 1 2 . -3;2 

. K 2 0 o1130E*01 1.194 -1.9 
---- -'-+ ... .. . -" 111NtIC ..... -"i1U-- - 1" 18 ~ 2--1 - - ...... -..  

3 F14 0 .1123E'01 .1594 1.191 -3.2 

I r .0 1-0-U. 
-.---D.0 

- 35 K12 . . 0 .. 105,1 . . .. 10132 o 

jl~~~~rT11 ~ --- -- - -OTU(ITF0 -11TT - -- -O

4 26 R11 1 .6,1,E*00 .S51 1.216 -2.7 

-0 .6919E+00 Se ..1.202 -1..  

-13 F~ a~ 0E&52E+00 1.212 -1.4 2 
15 + U o85GBE400 . .. o 0 9 . 1-192 . I 

16 toi 0 .1258C+00 1.198 ,1.5 

17 I. 2 0 o71-7E*00 .986 1.202 -1.0 

S--W5 9 - 0 .7222C'00 . . 995 1.206 .4.6 

- -- , ---- $;I - -- .  

7 17 1 0 .9191E[00 SOS 1.150 .9 

30 LIS' I --................. i. --1.-1 91 4 

25 L E 0 .1022E#01 .991 10158 1.0 " 

2- 3 aT---. .. .. . .. -~ 78E 4DZ ......... .... . - .- .wq-;--" *.- ... . .. ... ... -.. -. ... .......... -_ 

'"' 5. - -12C3T01 ........ TiC1! -. 19" i 

49 A - 0 o5257C.00 3.010 1.209 -2.1 

-- -26 V 3 . .. .. "V.. . . 127r +T ' ------... . ... ... . r? - .. . - Sm .. . . ... .. . . . . ..  

47 N - 0 o1234E*01 .1lo05 1Ile -1,9 .  

44 H 2 *1100E+01 1.005 l.18b -2 
.. . "+"3 N q ... .. .. O . . . . r.01t l . .. . . -... "" ' 8 .. . -I + . . .. . . . . .. . . . . . . . . ...  

- 0 . . . . ... o ........1 - ~ 
.. ....

3
?' 
"+

4 .1088[+01 . .. . ........---. A.----; . ... . - .. . . . .. . .  

430 0 0 D10E9401 1.001 1.146 -.1 

4F G12 a o110 0*O1 1.062 1.151 1.1



NEASUREC;~. PL4.CvI. E I i. CF F P,' 1 F2 C -?9 , l17 qt2'I I 95. irP 9L22-3422 b AbU P~LR M IU 
.• .668. .853. .527. .878. ..33. . 65. *678.  

-- . 6.u -. , .2. *8c. . 0 .5. C . 678 . -

* .a . . . . . Me . . . 525 . . * ~ 9 

-- . .101. .918. 1.132. .97,. 1.210. .,o0. 1.207. .S82. 1.1,1.. *9b2. .689.  I' -- . .. • . ... , ;-, .-s ,o-4i- -;3s=- .--, : _ ..T ,. - -t --- a~ - ,.- - . J. - s.-.- . ...• - .. ..- . . ... .. .  
.~~~~~~ 3 .9 ~ ~ 9 9 9 . 9 * 9 

-. .703. 1.188. 1.05. .998. 1.233. 1.80 . 1.063. 1.008. 1.231. .99C. 1.01. 1.168. .712.  I- " r- • .. .4.- 'It;o. . ~... ;-- TS 6- 1.1.- "Ial1-"18r--1o9. t5a- 4.og. - ... .:..  

SSE. 1.112 .522. 1.151. 1.160 1.1:2. .5 :-. 1.132. 1.06b. 1.1'46. .910. 1.110o 1.028.  

bf.k* I*I4. s5BE. 1.142. .513. .5978. .96.io1.072. .55ce .,989i .925.s 11 6. 1.016i* 1.162. e679; 

. .60. .9750 1.216. 1002, .975. .865. 05. .8B88 .557. .8.8 .588. 1.08 . 25*. .92. ... 5.  

o ..... . . ..-;1 !. 2. o ; -1 -.... -;7 - . .... 3;. . --" 8... q -- .8 • t. .. .. . . .- ..  

.1............ +.... :.. +.... ........... ,.... .,....+.....  - .1 1.155. .592. 1.12S. .9,7. IoO*. . otj5. l.01. .1;5: . 9:. .56; 1.171. 1.03. 1.211. .92106.  

,_.[ . •82 ° S 02.8-• .7 o •991 07.6..9. 32.b . J• 8q 15 2.9.l• 1.17 .8.- oS"/d --- 

.... . . . ... .... .. . 9 . .. 9 9 . 9 .: 9 .  " .872. SbZ. 10 . 6. .560. .070. 1.04". .o13. .. G7,. . 80. 1.079. . 5. 1.08. 0 9 1 . .875.  

i "r.~~ ~~~~~ ~~~~~~~~ .T. .'- -', -.. -.. -.; . ... .r- ... - , - .-,Z -- .- .,;-T.,;--r+r- . ... ..  
1.1565o *IS 1;08 1 44 092 o95. 1.060. 1.7o1 .4. . ilF 20 1i094o .51 1 29. 0 1 0 0 o IiV i 931o 

.8Z2. .568. 124t. 1.07!. .991. E32. 1..
0 7 E

.. . . ;
'

J
o  .8:. .563. 1.041. 16217i .984. .i74* 

-I . .1.30. 1.00 . 1.161, .21. .ST8 49t 1.080 . . -oi5 1. 5o7o .1 1 3. 084o 1.130* .Gi5.  

*r-.--• ! y * .1 ..3 - ...T .5 .T;- • .r-y4 . "t--- f- .... .. -- -
t~~ * o ~ e • o +t' 

.9:s. 1.084. .922o; 1.153. 1.060. 1.138. .568. 1.1100. 1.$ . 1546. .5110C. 1.06b. 19b4.  

9 5-6- 99965 9 99 6 999 19 999i 999 t99 999 .9 9 9 999 i 0 9.  
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RESULTS OF LATEST FULL CORE FLUX MAPS
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Request N~o. 2:

It was stated at the meeting that no impacting was detected 

at full flow conditions. Yet the summary of Tape 33 apparently

indicated 19 impacts under 4 pump subcritical conditions.  
Explain the discrepancy. Include a discussion of why loose

part impacting would be sensitive to core criticality and 
thermal power.  

Response: 

Our statement at the October 31st NRC meeting in Washington 
that no metal impacting was detected at full flow conditions 
was for the steady flow and not for the transient condition.  
Tape No. 33 contained pump startup transient data with reactor 
coolant temperature at 538 0 F and the reactor in a sub-critical 
condition. Metal impacting (19 impacts calculated from the 
rate of impacts equal to 0.4 impacts/sec over a period of 

49 seconds), with four pumps on, was inferred from the data 
taken after switching on the fourth pump. See attached tables 
1 and 2 presented at the October 31st NRC meeting. Thus 
it constituted a transient flow and not a steady flow 
condition data.  

In our opinion the sensitivity of loose-object impacting 
would be independent of core criticality and thermal power, 
as it depends upon the reactor coolant flow condition.

-3 -



TABLE I 

M4AGNETIC TAPE SUMMARY

Temperature OF Pumps

Col d - 105

Cold - 105

Start-Up 
1

Shutdown 
1

Not Critical 

Not Critical

Hot - 542 

Hot - 538

Hot - 515-550

Shutdown 

2 
3 
4 

Start-Up 
1 
2 
3 
4 

Four-Pump 
Operation

Not Critical 

Not Critical

1% Steady-State 
1% Increasing Power 
55% Increasing Power 
75% Increasing Power

Four-Pump 
Operation

92% Power 
Steady -State

Tape #3 Power

Hot



TABLE II (Rev. 1) 

SUMMARY OF RESULTS_

Tape # Tep.(*Fi- Pumps Power
Location 
of Source

Amplitude of 
Signal (gpp)

Rate: 
Impacts/Sec.

Observation 
Period (Sec.)

21 
21 ,22 
21,22,23

Vessel 
Vessel 
Vessel 
Vessel

.3- .8 

.4-1.6 

.3- .5 

.3- .5

1.3 
1 .0 
1.2 
.3

1.5 
81 
7.5 
81

Vessel 
Vessel 
Vessel 
Vessel

21,22,23.24 NC Vessel .3- .5 .5 60 LP in Vessel 

32 542 21,22,23,24 NC SG 24 .3-'.4 RV .3 16 
.8-1.5 SG 24 1.9 7.5 

22,23,24 NC SG 24 .3- .5 RV .3 60 
1.0-1.6 SG 24 2.2 45 

23,24 NC RV .3- .4 .25 60 LP in Vessel 
SG 24- .8-1.2 2.1 45 

24 NC SG 21 .3- .4 .3 60 
-SG 24 .9-1.3 2.5 45 

All Off NC Vessel .2- .6 1460 LP in Vessel 

33 538- 21 NC Vessel .2- .8 .98 60 LP in Vessel, 
21,22 NC Vessel .3-3.0 2.0 60 LP i'n Vessel 
21,22,23 NC Vessel .3- .9 1.5 48 LP in Vessel 
21,22,23,24 NC Vessel .3- .4 .4 48 LP in Vessel 

34 545 21,22,23,24 1% Vessel .5- .6 Rod Step and 
Inc. SG 24 1.4 Very Few Operation of 

External Equip 
550 21,22,23,24 55% Vessel .4 Rod Steps 

Inc.  
550 21,22,23,24 75% Vessel .3- .6 Rod Steps and 

Inc. SG 21 .9-1.7 Operations of 
SG 22 .5-1.7. Very Few External Equip 
SG 23 .5-1.3

21,22,23,24 92% No Impacts 
Detected

September 20, 1977 Rev. 1: 9/28/77

Probable 
Cause



0 

ADDENDUM TO 
TABLE II (Rev. 1) 
SUMMARY OF RESULTS

Tape # Temp. ( F) Pumps
Location 

Power of Source
Amplitude of 
Signal (gpp)

Rate: 
Impacts/Sec.

Observation 
Period (Sec.)

21,22,23,24 
22,23,24 
23,24 
24 
All Off

Vessel 
Vessel 
Vessel 
Vessel 
Vessel

.2 - .3 

.2 - .8 

.2 - .8 

.2 - .8 

.15- .9

.2 

.1 
.3 

1.0 
.9

18 
100 
80 
60 
50

LP in Vessel 
LP in Vessel 
LP in Vessel 
LP in Vessel 
LP in Vessel

September 29, 1977

105

Probable 
Cause
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Request No. 3: 

What is the cost, manpower, man-rem exposure and outage 
time necessary to remove and're-install the reactor in
ternals package? 

Response: 

Cost - approximately 10 million dollars.  

Manpower - 3700 man hours.  

Exposure - 3-15 man rem.  

Outage Time - 18 days.  

Note: Above estimates include time for search and 
retrieval in addition to'the incremental cost 
for the added outage time.

- 4. -



Request No. 4:

Con Ed stated at our 10/31/77 meeting that the reactor 

coolant might be too murky for a TV scan to be practical.  

What is the current value of coolant radioactivity? What 

is the current value of optical transmissibility for in

candescent light? Give the current percent of colloidially 

suspended solids and the chemical compositions of these 

solids. Discuss the degree of optical dispersion expected 

and its effect on image resolving power.  

Response: 

The current value of coolant radioactivity, as of 12-30-77, is 

2.0 uci/ml for unfiltered and undegassed reactor coolant water, 

and 0.60 uci/ml for degassed and evaporated reactor coolant water.  

Beth activities are for beta and gamma radiation.  

The current value of optical transmissibility for incandescent 

light is 4.0 nephlos or 1.5 Jackson candle units.  

The current value for total suspended solids (T.S.S.) is 0.63 ppm 

at current load conditions. This is equivalent to 6.3X10- 5 per

cent of the coolant water. Greater than 90 percent of the colloid

ially suspended solids are ferric oxides.  

The suspended solids are essentially opaque to light transmission.  

The current value of optical transmissibility for incandescent 

light has been measured to be 4.0 nephlos or 1.5 Jackson candle 

units. Our past experience has indicated that much debris and crud 

will be stired up by the filling of the reactor cavity, by the 

changing of coolant flow conditions and by the movement of fuel, 

thereby reducing the optical transmissibility.

- 5 -



Request No. 5:

Discuss quantitatively the probability of dropping loose 
objects into the reactor by doing a TV scan and by doing 
a boroscope scan. The experience of the industry to date 
must be considered.  

Response: 

The probability of dropping loose objects into the reactor 
vessel in the course of performing a TV or boroscope scan 
is a serious consideration. Records of industrial exper
ience in this area are not readily available; however, the 
head of a boroscope was dropped into the Unit No. 1 reactor 
vessel several years ago while making an inspection of the 
reactor internals. Considerable effort was required to re
trieve the boroscope head.

- 6 -



R equest No. 6:

Discuss the most probable location of the loose-part in 
the lower plenum considering the low spots and considering 
MIMS triangulation data.  

Response: 

Results from the analysis of MIMS data reported at the NRc 
meeting on October 3lpt, 1977 in Washington were based 
upon the signals from two accelerometers mounted at the 
bottom of the reactor vessel. Therefore, no triangulation 
analysis of this data (taken during August 1977) is avail
able for the discussion of the possible location of the.  
loose-object at the bottom of the reactor vessel.  

At the June 2nd.1977 NRC meeting held at Con Edison offices 
and in a letter from W. J. Cahill, Jr. to R. W. Reid dated 
November 29, 1976, we did provide the results of triangula
tion analysis of data taken during September 1976, using 
four accelerometers mounted at the bottom of the reactor 
vessel. The-source location technique is described in 
the attachment, which was handed to the NRC Staff at the 
June 2nd meeting. It was our conclusion that a loose 
obpject was moving in a random manner and there was no 
clear indication from the data that the source was 
confined to any particular quadrant at the bottom of the 
vessel. The fact that the impacts were observed during 
pump transients and not during normal full flow condition 
indicates that the source was not wedged anywhere and it 
remained relatively stationary under normal operations.  
Generally, the most likely place for the obj'ect to be is 
the bottom of the reactor vessel.  

of the four accelerometers mounted at the bottom of the 
reactor vessel, two are permanently installed and two are 
part of a temporary installation. Whenever practical, in 
taking future recordings of MIMS data, one or both of 
the temporary channels will be utilized to enable triangulation 
analysis.

-7 -



ATTACHMENT - SOURCE LOCATION BY TRIANGULATION ANALYSIS

INFORMATION SUPPLIED TO 14RC STAFF AT JUNE 2, 1977 MEETING



Source-Location Technique

It 1 mathematically possible.to calculate the source:of a 

"disturbance" on a structure such as a meta1 impact or an acoustic 

emission, if: 

1) 3 or more sensors detect.-the disturbance, and 

2) the signal arrival-time differences can be 

measured accurately enough.  

On. IPP-2, a total of 4 accelerometers were attached in a 

50"-square pattern. The velocity in thick-steel for the type of 

wave detected was about 100,000 in/sec, or equivalently, 1. ft/l0 .s.  

Arrival-time differences were therefore determined by tape play back 

at slow speed, with output signals recorded on a high-speed visicorier.



The sourcelocation process', known as "hyperbolic triangulation" 

when done on a plane surface, can be easily visualized graphically.  

A certain arrival-time difference between channel 1 and channel 2 

determines a set of possible source locations defined by the hyperbola 

at12 . The arrival-tive difference between channel 1 and channel 3 also 

defines a curve Atl3. The intersection of the two curves is the 

calculated source l ocation.  

A-tI
2.  

/ ,A 
.9 

.3 .
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Request No. 7:

Develop and describe a scanning program which will cover 
sufficient area to have a high probability of locating 
the loose object.  

Response: 

We have developed two alternative programs for locating the 
presumed loose part in the IP-2 pressure vessel. Both are imprac
ticable, one because of a low probability of finding the 
part and almost zero probability of retreiving it; the other 
because of its high cost and high risk of serious damage 
to the reactor, albeit higher probability of finding and re
trieving a loose part if it exists.  

The alternative programs are: 

I. Make a TV Search Without Removing the Reactor Lower Internals

If the reactor contains a loose object it probably is lodged 
within the space below the core support dome, the lowest of 
three perforated diaphragms below the core. This region 
contains a forest of 96 support columns, 25 instrumentation 
thimbles, and four energy absorbing devices. If the entire 
core were discharged to the fuel storage pool ( as was done 
at Turkey Point for their TV search) approximately 97 of the 
193 core lattice positions will grant passage to the bottom 
for minature TV cameras and lights which are about 1 1/4 in
ches diameter. At the expense of one to two weeks of very 
taxing effort, we should be able to observe about half of 
the bottom of the reactor vessel.  

Without removing the lower internals, we would assign a 
probability of finding a foreign object at about 40%. We 
suppose that the probability of identifying anything we find 
may be 30% so that the combined probability of finding and 
identifying an object may be 12%. The chances of retriev
ing any object through the 1 3/4 inch windows to the bottom 
are vanishingly small.  

This program will incur the expense of several millions of 
dollars in down time. In addition, the discharge and sub
sequent loading of the entire core, or even a substantial 
fraction of it, exposes the fuel to risk of damage in handling; 
it exposes the overall operation to added risk of delay from 
equipment failure, and it introduces a rather high risk of 
losing something inside the reactor vessel. Snaking lights 
and cameras through small openings while supported by their 
electric cables invites trouble.
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We look-olnthis alternative approach as having too small a 

probability of success at the expense of perhaps $5 million 
and some risk of accident.  

II. Remove the Reactor Lower Internals

If the entire core were discharged and the lower internals 
assembly removed, we could use our full size TV cameras 
and powerful lights to search the entire lower region of 
the reactor pressure vessel. This would give a greater 

probability of finding and retrieving a loose part if it 
exists.  

However, compared with the other alternative program, this 
would result in additional down time of perhaps several 
weeks at a minimum, costing perhaps $10 million, and would 
expose the lower internals to grave risk. W, might damage 
the internals or, more likely, we might find it very difficult 
to reinstall the assembly because of initial close tolerances 
and dimensional changes since startup. Lacking a support stand 
for the lower internals, it would be necessary to suspend the.  
assembly from the polar crane throughout the program, which 
represents a misuse of a crane, introduces some risk and denies 
use of the crane for other work.
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Request No. 8:.  

If the scanning program is not planned for the next 
refueling shutdown, provide the date which it would 
be done and justification for the delay.  

Response: 

It is our intention to identify and probably retrieve 
the loose object during the 10 year reactor vessel 
inspection. This is presently expected to occur during 
a refueling outage in about 1984. We feel this is a 
reasonable approach because of the following: 

a) Nuclear noise measurements have demonstrated that no 
abnormal core barrel motion exists.  

b) Incore flux maps continue to demonstrate that no 
core anomalies exist (see response to Request No. 1).  

c) MIMS data analysis has demonstrated that there are no 
significant differences in the behavior of the loose 
object from that noted after the last refueling outage.  

d) The MIMS provides continuous monitoring of conditions 
within the reactor coolant system and any significant 
changes observed will be evaluated.  

e) In the vessel bottom, there are four barriers that 
would hinder the object from reaching the core. These 
are the lower support casting, the flow distribution 
plate, the lower core plate and the lower nozzle 
plate. Each of these do have flow holes which provide 
partial access, however, the holes in the four plates 
do not all line directly up. Therefore, there is a 
very small projected area through which the object 
could flow directly from the vessel bottom to the core 
area; Considering these barriers, it is highly unlikely 
that the object will get to the core region. Should 
it get to this core region, however, it has been 
determined, based on conservatively large estimates of 
the size of the loose object, that the largest flow 
blockage that could occur would be less than 10 percent 
of the nominal flow to one fuel assembly. This will 
not affect core thermal performance. Tests performed 
by Westinghouse have shown that even in the case of 
100 percent blockage of flow to an assembly, the flow 
completely recovers 30 inches downstream of the blockage 
and there is no significant effect on the subchannel 
coolant flow and enthalpy rise. Since the blockage 
would occur at the bottom portion of the core where 
the local power is small, there is even less effect on 
the Minimum Departure from Nucleate Boiling Ratio 
(MDNBR). The MDNBR in the fuel usually occurs above 
the core midplane.  

Since the control rod thimbles are not opened at the 
bottom(there are only small side flow holes at the 
thimble wall), there cannot be any impairment of rod 
motion due to the loose object.
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