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~operating pumps is as follows:

-1~

; , Ry
What is the¥@erage rate of occurrence' impacting
for 1-,2-,3-, and 4-pump operation?

' The average rate of occurence of impacts based on

With one pump operating the average rate of impacts'

" was 1.4 impacfs per second during a sampling time

of 28 seconds.

With two pumps operating the average rate of

impacts was-0;7.impacts per second during a sampling

“+ time of 27 seconds.

With three pumps opérating the»éverage'rate of
impacts was 0.4 impacts per second during a sampling
timé'of 45 seéonds.

With'4 pumps_operating ﬁo impécts were noted at
any time.

Can you rule out flow—inducéd vibfation and impacting

of core internals. i.e., core barrel impacting of
keyways, loose thermal shield, etc.? Present

- evidence available to us would support such an

hypothesis.

Analysis of the data recorded from four accelerometers

mounted on the bottom of the Indian Point #2
Veésel, using triangulétidn techniques, iocated
the soutce in the bbttom of the vessel. Thus flow:
induced core barrel impacting on the vessel edge
can - be ruled out. The source of impacts waé élso
found to be moving‘in a random manher indicating

that it was a moving object.
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Have you .asured core barrel motlon‘ various

power levels using excore neutron noise? If so,
what scale factor was used and how. much motion was
indicated both before and after refueling?  What
is the nominal clearance between core barrel and

;»keyway at the bottom of the vessel°

Neutron noise from the excore power range

ﬂ_detectors was recorded durlng cycle 1 at varlous
.power levels and durlng cycle II at 70° and lOO9

aof full power to evaluate gross ‘core barrel s1gnature
.characteristics. This technique is notfa direct

' method to measure the isolated core barrel‘motion;

dregardless of the scale factor used. This is because

the neutron noise 1gna ture contains 1nd1catlons

- of many types of motion existing in the reactor

»coolant system (core barrel, thermal shield, pump
vibration; etc). All the neutron noise measurements

showed no unusual patterns in the amplitude;or

. signature from cycle 1 to cycle 2.

'Thetnominal as assembled clearance between the
core barrel and keyway'is'6 mils.

Have you attempted to time correlate large excursions

of excore neutron detector signals with the accelerometer
signals indicating impacting? If so, what was the result?

No abnormal or large excursions of excore

neutron detector signals were measured in cycle I or

cycle II neutron noise data recordings. 'Therefore,'no

attempsvhave been made to correlate neutron noise with

accelerometers located on the bottom of the vessel, since '

no impact signals were detected during normal power

operation with four pumps running.
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What is the reproducibility of the impact signal?
For example, after operating with four pumps and
no impacting, when the flow is reduced to 1-,2-, 3~
pump operations is the -location. and amplltude of

rglmpactlng the same7

The amplltude of the impact 51gnals are generally

reproduc1ble with pump startups. Locatlon of the

_1mpact1ng 1ndlcatlon moved as descrlbed in the answer

to question 2.
No data is available, for the sequence when the
£10w is reduced to 3-,2-,l- pump operation after

a four pump operation condition.

How does background noise change when 2, 3, 4 pumps.
are operated? Could the background noise mask the
impacting signal at 4~ ~pump operatlon°

The background noise levels change with dlfferent
pump conflguratlons in the following manner:

Wlth one pump operatlng the background noise

level is the hlghest Thls is probably due_to the

turbulence of reactor coolant.

U51ng one pump noise as a base, the effects

fof multiple pump operatlon are expressed as factors -

of the base background noise.
(1) - Two—pump'operation - the'background hoise
reduced to 0.8 of the base.
(2) 'Three pump . operatlon further reduces the
- background to O 7 of the base, S

(3) VFourvpump,operation reduces thegbackground"

noise level to'O 7 of the base.

Observed data indicates that for the 1mpacts to be

masked by background noise durlng 4 pump operatlon, the,

‘impacts would have to be very small.,
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What is tl’approximate impacting siqgl—to—
background'noise ratio?

The average 1mpact s1gnal to noise ratio

\

for 1,2, and 3 pump‘operat;on is:

1 pump 2 5 to 1
2pumps 4 5 to'l A
3 pumps 3 8 to 1

"Couldekhe filtefihg that is applied to the raw

accelerometer signals change the audible sound of ,
loose part impacting'> Is filtering done on audible

N 51gnal°. What is the pass band?

The accelerometer output is fed to a remote

charge pre- ampllfler that has a *+ 2% frequency

response from 0.2HZ to 50KHZ. The output of the
charge'pre—amplifier is;fed to a signal conditioner
amplifier whose ffequency response is + 2% from

10HZ to 20KHZ. Signals for all tape recordings

were taken from the output of the signal conditioners.

This.conditioned'signal is inputted toVan )
audio amplifier Qhoee total harmonic distortiohhié
less than 0.5% from 100HZ to 20KHZ. A filter'
vis provided for the audio ampiifier. This filter
has a nomihal band pass of 2KHZ, over a range of 1

to 20 KHZ. A switch is provided to use the filter

.or to by—paes it in the audio amplifierjcireuit.

If the filter were used, it could, depending uponh

-the filter setting and the predominaht frequency

‘of the impact, change the audible sound of loose‘h'

part impacting. However, this'filter was not used

while audibly monitoring the impacts, and thus had

no effect upon the audible signal.
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,Explain thher the last statement or.paragraph 4
. in your response to question 1 on November 29.

"The fact that at full temperature, impacts were.
noted during pump transients and none during
normal full flow operation indicated that the

~ _source was not wedged .anywhere and it remained
,stationary under normal operations."

As explained_in the answer to question 1 °

- the indications of impacting were noted only when

three or fewer pumps were operating., During these

operating conditions, movement of the impact

source was also detected When four pumps‘were
operating, no impacting was detected . The inpacting
would start again when the system was next operated
with one or more pumps removed from service. .

These results indicated that the normal flow patterns

~with all reactor coolant pumps operating was

suffiCient to maintain the "loose part" stationary,

Apparently, however, ‘the source was not wedged in

pPlace, because.impacting indications resumed when the system

was later operated with less than full four pump.Flow.

Prov1de axial power distributions for Map 1 through

8. These axial distributions should include traces
from locations B-3, D-3, and B- 13, plus at least two
traces from Regions 2,3, and 4. The same locations

_should be chosen for each of the eight maps.

‘Axial power distributions for Map 1 through 8 are

‘provided in Figures 1 through 8’respectively. They .

include nine core locations, namely: R-8 and N-2 from

, Region 4, L~ 13 and K-6 from Region 2, G-9 and F-7 from

Region 3 and the_speCifically requested core locations

D-3, B-13 and B-3. The distributions are in KW/FT and

are normalized to 100% rated power (2758 MWe) o
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Axial Power Distribution (KW/FT)
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Axial Power Diétribﬁfion (KW /FT)
'Figure 2
~Map 2:  35% of full power

(normalized to 2758 M)
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Ax:l.al Power Distribution (KW/FT)
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Figure 3
Map 3: 70% of full power _
(normalized to 2758 M)
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—5-=104- —4<098—~ 5269 —4- 409 —45860— 50 8- 62236~ 4,336~ —4R4n—
4 .593 3.89) 5.567 4,359 4 .851 4974 6.078. % 131 3,408
- 4,590 3.547 £.345 6.125 . 4.638 L 6.707 . 5.843 3.814 3.429
—3»923~ 3220 68O 4006 2 —4vhFi—  —4524  —5.016— 3. 240- —3,.285—
—3-w 945~ —3s15k~ —4:923- 4,168 — 4656~ —4-eT45- - —5.336-- ._3_342 —3.,123—
—3wt52—  —2.85B— —4.718- —4.000- —4=516- —&.588- 5,044 _13_.074- _3 .307—
w25 te— . w335 3069 —6w209— —4wdS0- 4 634— 0 2 703 2437
; “2a716 2.066 3.826 3,226 3.757 3.701 4.019. 2.278 | 1.967
:tom . 2094 1.515% . 3.145 2.583 ~3.062 3.038 3.207 1.704 - .1.309
- —3u 3R e— ~+sh36~  —ET2HE—  —3PF3 2522 —2 kR 29302 —3et30- 3293 —
3607 #947 3.1 1.738 1.993 - 2.080 F.TTS . 1.381 “35s
e «587 <389 1ok62 . 979 2.284 Al'.ow 985 " 306 -135
- - - .. L eem , - . . i - - - .
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Figure 4

‘Map 4: 70% of fu11 power

(normalized to 2758 MW.)

Core Locations

wer Distribution (KW/FT) -

1. 1a975

210

1.895  2.458°  -2.872- . 1.635

i
H

o 1.283

AR A R e D S CoE g e o
org U oNe T ke 11 69 7 b3 .« B3 g3
} -701 ! 950 1.959 © © 1.318 7 1.892 2-.580 L7607 L776 | .659
~ 2 7887, T2z TT.923 TS990 TTIIUY0T mzo79z— TYOSA9T T J9TYT TTUBEE
30 <991t 1.670 1.887 2.662 | 1 2.309 - 2.867 - 2.159 © | ¥.082 | 1.366
4] 1396 1.864 2.424 3.451 2.978 3.665 . 2.869 | 1.534 1.504
T3 TISTEY rT L 3088 %007 3,716 o321 T3.509T  TTIVIIIT, TTTLEee
CBTTRLI3TT U317 3559 0 TR U197 402007 T %5357 TU3.9487 72,237 7 TZUIB0T
“ T TZa2eET T2.814 T3W5A5 T TUU639T T4I05ET TTELEEET- | 4.0087 T 2.292 0 TT2:2437
T8 TTLEBGET TIIYI6 - T 4<220F TBIBYE T TG LT3 TSL3STT TTAUSIET TIURGTT TTZUIsET
g0, 3.211: . 3,405 | 4.555 5.033 . 5,019 .5 .556 5.148 3.152 | ¢ 3.079
101} 3.534¢ 3,602 ; 4.804 5S.¥15 5.163 5.655 5.376 | 3.420° 3.346
TI°| —3<8%8,;, — 3782 T 5.000 5oI7S 57209 —STESST TT5.598T T3ThG2T TTELSEDT
T TEL089 309317 T5.292° TSII06T TSUIYTT 59696 - T 5.806° 13,8267 TU3UILLT
T3 TELZITS 6010 5555 5008 T 5Ta07 S648— TS 95T TT3.9607 TTILETST
Te | 78433 T3B6 T 5641 TTLUERTT TT5L36Z°  TSE27IT TUSLYEST  TRTITE T TO3LYAG
I5'1 4.1564% 4,372 - 5.083 4,774 1 174,776 ¢ 5.308 5.736 3.582 3.607
16 4.892" 4,388 5.857 5.067 . 5.438 5 657 6.576 4,255 4,188
REE 5.I6T 3569 T 6076 TSI TRISI4 S%T09 5656 477526 TH.A0
(187 7503607 —4U657 T 6,207 TUSUIL3TT TSU59YT  USUTAGT LT 6.8077  Th.68647 T 45547
(Y9 TSISTTT GLTe T T 63197 SUIART Rl USTI36T CT6.927T  TAI795T G679
20U 1 T 52514 G783 T 6410 T5UT3S 5.ETU SITET 72017 5LESTT T &e1%
21.1 " 5.663 4.675 ©6.485. 5.029 5.505 . 5.618 | T7.047 6.869 4.759
R2'| 5.336-  4.477 6.196 64 .635 5.225 . .5.460 . . 6.376 6.519 4.554
23 5.685 429495 6311 —TSTUI0N T TTRUICTT —STeE2 T-1%8 TL.767T T G4.59%
& TTET008T T5U071T T6L178T 5719647 TTSUET&TT STEG2T i TVW.4887 0 85,9737 TTGLYTIT
25 —%TrsT T5U179 69037 SYZ607  TUSTIZZT  —S9951— T 7.629° TS, 175 T 5-089
42 ET26Z 5233 6,990 52257 STT66T TSI ST 5269~ TTSLTEGT
27 6.293 54215 7.035 5.24% 5.761 5 .27 7.739 5.305 5.223
28 6.217 4.675 6.963 4,867 - 5,659 . 5.532 7.458 5.217 5.3179
WY | T507660 T 5269 62235 —5TT2GT  TBTY3ZT STy 7T318C  TGTITIET. TRLETS
T3 TETR36T TSNG30T T IITET TTSU395T  —w o797 —ei006" T 7.8797  T5.6167 50268
Bl 7625707 7555207 T7.335° 50428 ~EET ' —6&.082— ~8.010° ~T5.518" ~T5I37ST
3¢ 6.547 5e556 To503° —5T429" —%g94—  —e-090— —IIT20- 53593 T STGIE
33 | -5.687°  5.538 7.435 5.42}% 5,886 6 0B2 8.150 5.5611 5.473
34| 6.653 5.323 7.399 5.237 5.853 5.526 8.130 5.602 5.473
= E<03T 57359 T 6.148 479728 ST23IGT TSTE99 TUIssT Sa1297  TUSIGSG T
36" 5655 57666477 TTL26Z TTSU3gET T 5757 —gi04Y— 31007 US.5557  TTBURI0T
3T e oeET TSUTI8T T 795097 —sU462T  — w941 —eT166— 8 2407 U741 USLERST
T3 TTELBIE TSSTIET T 153YT TTUSUREST TSGR —6T195— 5320 STTETT TTSUETY
139 6.897° 5.682 7.563 5.509 "5.995 . $.199 8.340 - 5.787 5.670
L 40 6857  5.628 7.539 5.485 5.991 “6.165 8.320 5.750 5.625
T 6-755 T3S T TNTST T —sT2Eh—- 5TGEST STy 95230 53557 536
DT TTET32TT TST251T T6LB34T 40988~ 50350, —5I846T 742387 TUS.1757 TUSI045T
T437 e CS66T  TU5uS56T T TG2IST 8471 —e g7~ 61871 T B.0B0T. TUS.481°  TTSU321
CPEETTELGTST TTSIS38T T3S STSeYT 55056 ‘T6w356~ T 8VI90T  TTSTIs48T TTSIAYIT
145:] - 8.595. : 5.448 7.420 - 5,609 " -6.093 6.389 7.990 5.517 5.464
46 6.453 5.287 7.356 S.637 | 6.322 - - 6.397 7.909 . 5.500 5.368
P | T E-2257 T5.033 Tees 5T672 52150 63366~ ~TTIT4YT  TST3IRAT  TTSIIGST
TE8TITTSU91TT THISETT [TTW058T T sTae L1267 TTET1807 T T.4B8 T 75L045T TTGLETST
49 [ TTST255T 6u264— T6I3ITT 570920 —STSI3T. TSL8B5T T 6.626° G425~ T 4L29S5T
5T ST097° ~G.T00T TTETRRYT TST424T 5957 S 57867 73331 RIS
151 4.736. 3.706 6.322 5.257 5.615 5.9%8 5.456 4.118 3.546
52 4.266 3.219 5.673 6.931 5.624 5.620 $.925 . 3.652 3.563
53| TTIL607 2-62% 5253 TTGU3TST 5 TIETT SLO0TT TTSVITIT TT3IT209T T 3T
Eoa=] —2TE08 T 18T TTaR465T TTUBIS94T 4430 4175 T si180T TZISEST T ZLHAET
55| TTEFSB05T  —rSSe4 T T3W425T . TT2IS30T 37622~ t—pigee— TU2IB8TTT TTLL6ST  TUYIETET
ELE 2307, 1057 ~ 2285 T2Ie8YT s3I ToGTE 2356 1836 1655
57 1 <265 .93%
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Map'Sﬁ

Flgure 5

70% of full power -

(normallzed to 2758 th)

Core Locations

Axial Power Distribution (KW/FT)

-Axial Position v

i

| RE N& | 113 Ké 'i 69 I g9 ? D32 B!3 B3
1 582 1.532 1 2,474 3526 1 5,713 | 5.962 | y.461 1.561 P 1.632
e T.6573% Ios1y TTKS?F_A'“3TFUST 4.357 0 FTRLTSUT ey ss T TTLTI8T FYLShZ
3 1.562 2.281 | 3,42} 4.669 ; %e334 1 4.627 - 3_048 2.370 .| 2.184
41 2.790 2-947 1 4.529 - 5.557 | s.585 . P 5.668 1 4 748 3.018 172,809 .
T3 TTES3YS T TINNIET TSISTE T —po2sy— -—3—73U“ 6929 TSUT46T T3ITSI9T TIT3I0
S| T39eT 30546 5,933 1314 —gga 'f~7izsc“ 75,258 73,5767 3,556
. G-ITT 780227~ 603507 60925 S T.4T6 —T 015 T626727 74,3597 T4TI08T
T TR TRUITE T TTIRS T TTI359T —poz3E Be4Z6 . T7IRIT T4 I820 gty
- 91 5,627 5.013 7.568 S 1849 18425 L 8,620 | 7.840 5.142 1 4,941
10 046 5,258 7.782 72436 1 8.450 | 8.637 1§ 3.792  5.372 ! 5.194
TI 375 5380 T TTI34E” ;‘s 358" TF.5LE 90738 —SUs5z9¢ 75366
12° -SIT— 750685 —TL93ITT L2270 goig9z— v Ba4227 g 335 f-g 633 75465
T3 | 778595 T TSUAETT TTTLU8I3T —7u022° —7"v5q"_7“5t19r‘ TT8.3547 TS .557° moge5
T3 TELATE T TETI08T TTUI3SE T TTELYSST  —7—290 CTUR95T EU03E R I9T6  M5IusEe
15 6.046 | 5.398 7,132 6515  7.024 7.223 7.811 | 5.554 5,375
16 L7340 5.537  7.642 6.564 7.385 7.562 Bo364 | 5.750 . 5_610°
T TB35 T T 5555 TUTIEA8T TBILSG 7265 V436" 37993 —5regs” —wToEG
U8 | 76U846 7505727 TIISIZT TETUIEE TIATI06T rriast 784345 |T5,815° 597"
T 6.8367 5502 TTTINT9T —TI2TC [T6:9407 [7I085" —8.257 F5.752°  —evede
S| ST T TSI TS i vl —iier o S TEEre
21 "be57b i 5.153 1 7.093 i 5.610 " 6.315 s 6.532  7.947 §.207 " 5.303.
22 2-187 | 4-841  6.711 | 5.113  ..5.909" | 'g.150 - 5.957  5.1671 4.850"
73 335 T5LI8E T TTELBSS T TST490T —pop35— TENE0T — 771 — TIEF L THIIES
24| TT6LARYE T T5LI88T U030 —s4Q2- C8.¥337 TTEL3YT 7821 503450 % oog3s
25 <4097 TEI10T TE,963T 50316 T 8.0200 618 —7.782° 5. 259- —5TE5T
26T | TTEC3ITS T YOI TEIESU— T5YIST —sT9T— 5 TIUs TTYEES ST "STT"T
27 6.232  4.97R 6,700  © 5.058  §_711 5.907 . 7,471 ' 5,559 | 5,
28 697 4.332 6.212 b4.678 5.221 | 5,429 5.870 | 4,469 4 qxo
29T 5.627 G169 TTEUISE T THTE2YT —soi9s— TSI 533 —495E- | 45T
307 J33 Cg-BUGT TL.GAST 608620 51473 5578 -7o122- 4 ene- s T
= 916 G-769 " TT6LW06T  TGTTETT 57345~  —5-gng TTTL.073 T4 8937 TGIR05
35| Z°BIET TEEITT eI LTI TSI TSI 1906 —4msi0- gree
33 5.795 4.612 6.196 4.580 ' 5 3124 5.276 6.918 | 4.709 ' 4_¢e69
P3¢ -616 4.332 5.845 6,257 4.797 4.943 © 6.705 ' 4.248 | 4.407
: =988 " TTRLI6Z TSISGAE T THLUGET  —gos3— T @IS SU899T 47497 —hozIE
~3a~x G977 TG4L83TT TEUB00T L340 —gLg25— 7762979 8,801 4,552 Hugsog
3T G9TT TEL80277 TTSLB24T G307 —42823— —igRO- 634727 7415157 —4T497"
3 5HT GI33T TSVTSET L2266 THLTET TRy 00T TE TG -';—-77;-5;~ . -—-—(,—_z.-zy-
39 523517 4.262 5.672 42204 4.684 . 4.629 | ¢.326 6,268 I 4.343
40 237 4.192 5.563 6131 4 6147 4.749 5.229 4.268 4.226
L SO0 TIBTET T5T269T  IIB66T —go357— TELERTT —47045" —3ogg6- ErCIra
G 5399 —3.808 TU5T043T 3706 TEIYTITT gI566 T 5288 TT3I.081C 3800
AT TEIESST 339487 —E201  —379g4— TAE3TT TEUS96T 5 851 4,064 —4-009—
T TTATT2T T3NYI3T 5733 —4o11- [ ASNEET T3 57754 —37999  —3ogea—
45 72% 3.825 5.165 S4.002 0 4,467 U7 4627 5.547 .. 3,889 L 3.8664
4% 548 . 3.668 | 5,056 3-985 1 64.619 ., 4.596 . S.521 | 3.732 i 3.716
5T - peac g ma I 927 —3o953— 4385 ‘ 425277 ~§0315 T3USTIT . r3osTI
L TABTTTEU065T T3i1627 T6L6264™ - —3.736- [ %e2007  4U3200 5,123 30507 35185
69T TA356 [2.847 4336 i—3us56- THIOTST 4174 4,425 T2.9867 TTZIBITT
-1 THSYT TTZITYS T THI30ET 37768 TUIIEZT TRL2STT =458 —ysgag— TZEEOST
5% 153 - 24533 4,108 3.609 4.056 Y4 .165 4,415 2.543 ©.2.543
52 2.600 2.218 -1 3.755 3.333 3.752 . 3.903° 4.027 72,186 . 2.226
TSI TTETIIST TIUEIGT TIUYEIT —oog39- TIUIVG L TEISIET —anes 6 TIT769 1o
54— — 8 TrIIAS— ‘}"“"[;b 527 720319 27783 §——~z';885“ —2 TS5 =1 207~ U294
5T IET3S T 03T 109097 —1osgs— TZE066T  TTZEYRY T 9Ly by L2350 smpengo—
RN ToU8sT . 83t J_XTSTU" CTISSEYT TTITIET 1B TA 5 1Y T56Z ~sTS53
57 4 AN 275 . 1.806 -890 : 2_.067 - ,’ '1.870 i .728 129
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‘Axial‘Power Distribution (XW/FT)

: Figure 6
Map 63 70% of full power _
| 1 (normalized to 2758 MW.)

‘Core  Locations

RS | NS
1 ‘933 i 1.268
. & T.225— l Ta357 e
S 317 1.620 | 10929
"4 ], 2.255 - 2.433
75|, EJBYG TZIB6T
TE I TT30E99 2957 T T
TYRTTITEYT T35
TE U LTRSS X963
9|l 4.700 ¢ 4.229
10 ]| 5.039 42627
ATV 5.8 4,552
T2 )7 50652 THU66G2T
Y37 SS565 464
T4 {7 5J48% TR
15 5.286 4.660
16 5.745 4.839
S TT | TSOETET TEISI0T
T8 TTSLGATT Y946 T
MG | 775967 49827
O T5CE53T TEL928
21 S.667 4.713
- 22 ] 5.330 4.516 |
P3| TT5UIBTT TELESTT T
R TSUSTT TEU96E
25160200 TU5.000 T
26| TELU3TT TSL050
27 6.000 4.928
28 5.7%2 . 4.355
29| TS5 583 T899
3071 T5C986 5000
B TTEIUSTT T5L036
BT TESUETT TTRI03E5
33 6.056 5.0i8
34 | 5.9517 4.731
351 T5U3S3T T4LTES T
36 { TSI9EET TT5L018
37 TELUTIT TUSU036
33 6 10T 50007
39 6.075 4.982
40 6.017 4.910
K2 1Y e Y Y4
B2 T5T229 &S5
BIT) TSUTES T 5821
TeT| TT5TTEYT T4LBOTT
45 ] 5,706 4,731
46 5.56b . 4.570
BT TST360T TRIIITT
48T} 5S040 TT3T961
49T} TTET26TT 3,584
-3 0 <361 X568
51 4.038 3.226-
52 3.600 2.832
ER 32017 203307 _
TSET] TTEe32Y TIL649 o i " : :
55T} TTSS08T TTL308 T TTR2ET247 04120 729985 oogeT- 29393 1436~ — 1265
33 IR L TSV TTTIIT TS —oyors T7I025T TS IIT TUSSTT T
57 «653 &F9T 1. 2,198 1y .49 7t 24508 iy l445 aB26 o '
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Figure 7
Map 7: 90% of full power . —
(normallzed to 2758 th)
X L N Core Locations
—RE - L N& T i 13 Kb 69 _F7 1 031 B3 83
11343 12399 L 1,617 zmmeean’ 42530 | 4.132) _1.029° ©1.185 0 1.279 .
| 32 =l.232— 1'1.%32 2028 . 2.762 . 3,867 _L“_L“MLE Dr.98s 1,260 - l.leb
—b.7664 1 530 12.856.  3.584 3.619 0 L 4.093 - 2.939 _l.521 d.els
4 | —2.631 | 5, 49 3684 - 4.556 4.663° 15,279 [ 3.%%3 _2.117 . 2.174
5| —2.986— [ z.iz4_ i4573  5.293 _5.635 0 _6.123  _4.139 2,520 —2«B430
—5—f. 3628 - Lawser is.y27 5.44)1_ _6.053_ | 6.316 5.331 3.032  —32.0035.
! P 2.68 "53..91 15,305 5.699 _6.2531 . 6.7:‘4 8367 3,048 3.1 740
T Ahe9- | 4,09 lg y45 - 6.277. __2.069 i1.%3 [ B.347 785 ~3.788_
9 f-4.872 1. 593 l6.489. _6.421 -7.236 1. 503~ i 6.725  _6.l3e. . .112
10 y-5.202 0 425 16,695 _u 443 0 1.287 __L;.,?.b L a.9th 6,606 (142069
T 5,633 [ c.657_ 14,826 _z.ale 7,227 _1.468 L T.lle. 4,415 0 —Ae3AS
271 5.586 2. 38 {6.877 6343 —1.114 . 7.373 _1.135_ 4.7k —DatG2
13 1 5.669 1 4..52 i6.856 5.213 —6.967  7.200 —had 33
T4 —S.542 L0574 IE 576 :)_"?1 Aah30 - 6.518% . 4. 625 .
150 5.338 [ L v31 16.201 15,601 6.227 _6.60L IEALES
86 3 5.86% i .87 '6.780 5. gao 6.600  _6.754_  4e896
77§ 5:966 " oo 14.815. _ 5.854 o £.537 6,704 —2-004-
e §_6.oza_' _S. 08 -b.836.0 T 731 b4k 6.607 -
»K‘q— f 6.035 P 5.008 6£.773 L B850 _L.368_ &.469
20 i 6.005 | 4 5oy, 6.726 . 5.551° £.232 - &£ .32
21 | ' 5,891 ‘4. .ca 6.634 . 5 335 - S5.941  __§.045.
22 5.280 { 4. 09 6.130 4 391 | 5.556 _2.623
23| _5.837 | 4.860 6,663 5,192 < 880 £.121
2671 5,976 | ..%27 6.660 5 o4 _ 5,936 6.129
2571 6.005° .o ..l 6.679 5.213 _.5.882_ 6.062
67| _8.976. . ..541  _6.648 5.174 —S.330. _ 46.030
27 1 .5.949.  4.460 -6.560- _ s 10% 5,728  __5.913_
28 1 _5.579. . 4.293 6264 4,519 5,296 . . 5.236.
2971 _s.611. - ,.r06 6076 _ 4.790 _5.365. _ 5.723_
307 5.509 L5713 - 6.546 5.056. - 5.6371. 5.817
3% 5,967 4,560 6.575 | 5,047 _5.625- - 5.795
3T _5.950.  4.987 —6.564 - 5,017 | _5.582. _S.l44
33 1 5.920. _a.geq —€.520_ 2,956 5,525 . 5.638_
36 1 5,780, 76, 16,258 __4.751.  5.227° . 5.341_
3571 5.2711. . _u. 576 5.B06 . o 4 482 5,014 _5.249
367 5.825 _4.519 , 6.345 - _4.296 _S5.403.  5.617
31 5.900 | 4.833 ! 6.4246 4,846 _S.457_ 5.640
BET| _s5.908. {4,219 L6180 4.849 _S.450 . _S.6l4
39 | . 5.882. 4.°62 _6.399. _4_8546 .5.430 5.57%1
40 ~5.8120 ., 25 " _6.345. _4. 836  5.399 - $.552
BT _5.b54. G410 -6.096. 4,665 _—S.141 3.267-
4271 5,061 . 1764 5.665 6204 . ._4.965_  =heled
43 . 5.593 . 530 6.144 4.769 _5.3064_ 5,585 °
TR 5501 L300 k2B 4,849 5,440 v 50644
45 1 _5.532. !, i3 _€.193° _4 gR4  5.454 | 5.674
86 ] ~5.383. [ 16 6.115. 4,606 . 5.470: i 5-666
AT —-5+181— Chail2. 0a006  _4.897. 85.476. 5631
68 4.858 "' 1 3. £34 | 5.684 L THR - §.227_ T 5,334
49 4:126 3.:7_3 5.173 4.415 _.5.019. 5.169
ST _aL266- 656 _S5.362. 908 s.311 5.439
53 3.940. ....32,_ Sel54. 4 e06 5,171 @ ~-5.256. 3.433_
52 34492 _ 2. 84 _.{t..?.:‘ﬁl_ _4..326_ ‘~‘1..8‘65 Lo QU2 ) )
- TSI _2.902. _2.:68. 4.151. " 3 583 4,313 4,304 : ol
D TS&T| . 2.207  La:oe 13,357 zio4e ) 3,538 P 3.439 33 40 2,103
S5 1,488 1.:96 0 i 2:463° 5 309 2.543 12,389 - 12,613 0 ) 3%
6] 1,785 §1.C12 o1.956_ 7 .:57 1.715 L1324 c1.982 f_j.sas  Dedw2o
- : G- . A : I i RO S - S
57“{ _2.082_ 2t ‘_a.zm_v Liloea  ~leasiy L6011 10091 | LeRa
P ; e 1 B ‘ o
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Figufe 8

Core Locations:

‘Map 8: 100% of full power -

Axial Position

T i B o
S . !
b ORE. MR L3 ®6 69 | F7 D3 .
1 4} 1.15% 1,532 1 1,641 2.894 3.689 .| 5.202 , 1,123
PR DS W 2 1,435 m77%%H 2.t03 4,230 TR IeT T TI0
31 2.054% 2.005 2.598 3.711 3.986 ¢ ! 4,057 - 3.141
A ¢.131 2.548B 3,751 4,662 5,115 § 5.217 . 4.14¢R
S 1 3.316 TPLGEE _C._ES—T 5.3?)L 6.0k . 179 T h.9iR
e T3 e53 T 73,079 7503137 T 5.527 Te.2737 TEUESST T S5.4%e )
LTV AUTIET T3.s59 T 6.523 T 676 | 5.520 TALTef TTi Lo
UETTETIRYT TRU05E T.264 TT.3TT T 6.559 T3.7596 3.9
9 1 s.oey  4.323 1.395 1 7.5364 | 6.835 v 178 6.200
10 5.380 4.529 7.415 1.528 ¢ T.052 ¢ 4.445 4,036
YL TS558 T 4.646 7.361 Tahg 7.150 4555 GUEEY
T1ZjTIe9 4 6.T22 7.87i TAEEA TV 359 & 807 4.eE9
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. Q. . What was"xe' numerial value of the e’al offset
when each Qf the eight maps was taken?

Al

“The vaiﬁes of axial offset for Maps #1 éhfougﬁ
. #8 aré}as follows: m T
| Map # B 'Ppﬁer‘LeVel:(%) 'Axiél‘Offset(%)‘
1 ~2 35,38
.2 35 ~0.77
3 70 9.36
4 70 .=10.28
5 70 16.65
6 70 2.81
7 90 - 4.27
S /100 4.99
12, Q. What was the .numerical value of the.core inlet
temperature when Maps 1 through 7 were taken?
A, Core Inlet temperéturé for Maps 1 through 7,

as measured by narrow range Resistance Temperature

Detectors (RTD's) are as follows:

*Estimated based upon using Tavg

6 was taken.

Map #1

1

2

3

6

7

C9r§‘IQl§F,TeWP¢?atPI§H(OF)~'
| 539 :
540
539
541
541
.

- 541% -

527

' 5599F at 2-3 hrs before Map
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Provide afhantitative estimate for 1'.‘ial power
distributl®n flattening due to xenon W®isoning and
due to depletion for maps 4 and 8.

Quantitative estimates of the effects of Xenon

<pOison1ng and depletion on core radial power

distribution at Map 4 and 8 condltions are not

available. Map 4 was taken in a trans1ent condition

- about two hours after a deep control rod insertion

(C/D at 180'steps) in order to produce ‘a large

negative axial offset for -the purpose of excore-

incore axial offset calibration. Map 8 represents .

the first normal, fuil power. operation, monthly
map after the startup tests. It was taken to

verify'that peaking factors are within Technical

- .Specification limits.’ These maps did ‘not require

detailed calculations to determine Xenon effects
on the radial power distribution. .The depletion

effect on the radial power distribution for these

maps is insignificant. Therefore we do not have

such Calculations on hand.

In lieu of guantitative estimates for radial
power distribution flattening for Mapsv4 and 8,
We have attached figure 9 Wthh gives the percentage
difference between the average assembly wise power
distributions for the Beginning of Life (BOL) , Hot‘
Full Power (HFP},YNO Xenon and the HFP Equilibrium .
Xenon, 150_MWD/MTU conditions. Figure 9, thereforeé

depicts the effect on radial power distribution

due to Xenon poisoning and due to depletion representative;.

of the beginning of life of Cycle 2.

T

R e~ ey P
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FIGURE 9

PERCENT DIFFERENCE BETWEEN BOL-HFP-NOT XENCN ‘
AND BOL-HFP-EQXE AVERAGE ASSEMBLYWISE POWER DISTRIBUTIONS

J 8 7 6 5 4 "3 2 1
- H_d-g.80.ll . o | 1o ~
! } :
; _.‘
¢ |-8.10 || -8.0
T |
~ F 1-7.50 |1-6.90 | |-6.40
E  -4.90 ||-5.0 !|-4.10 ||-2.90
D [~2.90 |!-1.90 {|-1.0 -..50 | |- .30
/ i '
C .30 ||+ .60 +2.30 | [+1.20 |1+2.20 |l+3.80
o B P50 | 143.90 | 42.80 | [+3.80 | [+3.80 |[+3.60
| :
. : ' |
; A H4.30 | [+4.50 | +4.10 | [+3.40
e )



-17-

(Confinued)

: Figure»é

. )

Figufe 9 presents the effects on the assembly average power

distribution of:

(1) Xenon poisoning
(2) depletion

The power distributions are calculated for O MWD/MTU, No Xenon,

~and 150 MWD/MTU, Equlllbrlum Xenor at HFP—ARO condltlons

The percent dlfFereﬂces were calculated as

-

"[:P NOXE (0 HWD/MTU) - T EQYE (150 HuD/M
PEQXE {150 MUD/MTU)

The 1n/OUL t11t calculation is based upon the summat1on

average powers as follows:

5 5 5 |

L here:
:
8 6 : j

AP, = © T AP * f..

B ._ . 1J 1J
d=6 J=1 . fij
5,5 8)6 _ _ AP, .
z fi5.= 10125, T fyy_ =140 N

T . B
3“63]

T i et e

S S S O S N

of the assembly

= yow
= column
= fraction of assembly

in 1/8th core geometry

= % Difference No Xenon/EQXE

s s S

v i« g Hmoe

s o]

T e T et

e vy
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Descrlbe..le methods that were used‘ verlfy

- (visually or otherwise) the placement of the fuel

assemblies and the placement of the burnable:
poison. clusters. Which methods were rechecked
after the flrst power map was taken?

The verlflcatlon of the placement of the fuelh.

assemblies and the placemeht of the,assembly :

‘inserts (i.e. burnable poison assembly,ietc) was

carried out at three levels.

(1) First Level Verification =
"The‘first‘leveltverifioation was carried
ogt according to IP—2 Cycle>2 Loedihg Procedurei
- SOP 17.2. This procedureﬁprovided the instructions
for the step by Steprﬁovement of each fuel
assembly ineluding‘the removal and insertiohr~
‘of burnable poison rod assemblies or-thihble
plugs. Specifically, the procedure SOP 17.2_
was used to control the following:
5) movement of fuel assemblies from the
~ core to specific locations in the spent
.fuel pit, |
b) the removal or.replacement of burnable
poison rod assemblies,thimble plugs,
and other inserts in the fuel assemblies.
c) relocation of the remaining fuel in the
core to the new locations,
'd)  Movement and final placement.in the .
core of used. fuel assemblies‘ehd.new,

' fuel assemblies.




(ii)

. S -l @

Procedure SOP 17.2 was followed in a

step by step manner and each step was checked

off when completed. Where changes 1n sequence

were required, these changes were covered by -

approved procedure changes. Other plant
procedures govern the review, approval ana
implementation of any changes to the Cycle 2
Loadlng Procedure. |

When fuel assemblles were transporteA
from the fuel storage building through the
transfer tube into the containment,-procedure
SOP 17.2 required visual confirmation of each
fuel assembly identificaticn number while

each fuel assembly passed through the'upender

"in the fuel storage building. Although it was

" not required by the procedure, this identification

was again verified when the fuel assembly reached
the_upender‘in the containment building.

SecondﬁLevel‘Veriflcatlon -

The second level verification .was carried out

according to IP-2 Cycle 2 Procedure SOP 17.20.

This procedure-provided - for a visual -
verification that each fuel'assembly and‘aSsembly

1nsert were correctly placed 1n the core in

~ accordance w1th the de51gn core loadlng patternc

given in 3S0OP.17.20.



(1ii) -

Third Level Verificaticn‘—

o | ~20- ) .

‘This procedure‘utilized video equinment
provided by Westinghouse. The verification
'was»conducted by moning the camera from one"
fuel assemblf to another to confirm the fuei

assembly identification number and orientation

"and the identification number and orientation

of the assembly insert._ The .core loading pattern

‘'sheet of SOP 17. 20 was checked off as each 1tem

was confirmed. A video and audio recording was

made of this inspection.

As a third level of verification, the video.
tape and audio recording were reviewed'immediately
after the 1ive video inspection. Tnis review
reveaied no discrepancies from the design icading

pattern.

oy

On September 22, 1976 an incore flux map‘was taken with

the reactor at HZP and BOL conditions. Subsequent to that flux

map, the third level verification was re rev1ewed

were observed.

No discrepancies

. vermieon b T e b mgpmagy A
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[,

- Were any low power maps taken since Map 1? If so,
-provide the low power map and high power, equilibrium

xenon map at approximately the same burnup. Also
give the  approximate value of the xenon poisoning
for the low power map. ' o

No low power ( £35%) méps_weré taken since Map 1.
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