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Examination of the used JRR-4 Fuel and Burn-up Measurement

by Gamma-ray Scanning

Mamoru ADACHI, Kenji MATSUNO, Junzo UCHIYAMA,
H,coshi SATO, Hiroshi TAKAYANAGI and Minoru MOROZUMI

Div. of Research Reactor Operation, Tokai, JAERI

( Received February 12,1973 )

" In JRR-4, a swimming-pool type reactor of power 2.5MW, the ETR-type fuel
e¢lement is made of 15 U-Al alloy plates with Al cladding.

The count by a fuel failure detector (FFD) had gradually increased from
July 1968 to March 1969. Investigation was therefore made by flux~tilting and
wet sipping methods, to find the failed fuel; and ome leaky fuel element was
detected.

This fuel element was disassembled in a hot laboratory, and the failured
portion was disclosed. Metallurgical examination showed that the plate concerned
had a large void in the fuel meat, with thinner cladding. Causes for this
failure are described.

| To evalute the average burn-up of this fuel element, gamma-ray scanning was
made on all the fuel plates. The absolute, average burn-up was found to be 3.92%,
by radiochemical analysis of Cs-137.

The difference between this and the calculated value based on the thermal-

neutron flux distribution is also described.
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Tablell—1 Ab2EAM BERSRAE (85 )
‘:;_1_) L b c d _ e ;C‘w_{ 4 _‘% B %jf
' E
i
- 1
| :
¥ fn Noll 2 3 |4 5 ‘a
§ - E Y - w ,vyh L - f
., m @ A = B e
&7 & o
Top BT I mm
1 2 3 4 5
a b B c C d D e E f F g
R4— 1123 943 l 406 19811415 | 990/ 377 | 9993871047 368971
R4— 811421009377 |990{368 | 97.1; 39611018 140611037 /3961999
R4—14|151| 999 '[37.7 8999| 368 101.8! 358 999 (368:1009 37.71990
; ; i
(X5 4757 4—1 0 )
Tabled—2 IR ERCE (mhhEm)
Top : AT AR
T ; ‘ TTE T, /
P/ o 15 L :
f ; ,'; \j 2 (‘i - —*A‘};‘*mu——“ Qq\
. 323“_____%”!4,*_?0; ,
T A
! !
; L
! e a
HAT L mm
platc No| WHIEH ) a B o D
R4—2 1 100 396 17.9 387 54.7
-2 4 318 34.9 17.9 41.5 575
" —7 1 100 349 189 396 585
# —7 4 319 3 4.9 132 40.6 61.3
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TableH—~3 METOV Cs B, &Y 5 ¥ B X RBE (F1EH)

Sampie No VT s (i) TUix10™ atoms) Burn—up (%)
R4— 1—1 0.398 | 209
r— 12 0.729 . 3.6 0
n—1-3 1109 5.48
v~ i—4 1235 | 632
#— 1—5 0.968 4.9 8
R4— 2—1— 0.412 247
o 2—1—2 0.4 20 1.576 230
= 2-1-3 0.381 203
R4— 2—4 _q 1410 1611 710
o 249 1179 6.31
= 2—4--3 1.006 1.517 5.4 6
R4~ 7—1—4 0.398 270
= 7-1-2 0.422 2.30
= T—1—g 0.347 204
Rd— 7—4— 1.285 1.4 46 7.19
N 1.145 1588 5.7 7
= 7d—3 0.960 1.583 502
R4 8—1 0.365 1620 _ 192
#— B=2 0.678 1.636 348
’»— 8—3 1.030 1.556 5.4 5
r — B—4 1.185 1.558 6.2 4
7= 875 0955 1596 4.96
R4—14—1 0.355 217
7 —14—=2 0.626 356
7 —14-—3 0.993 5.2 2
¥ —14—4 1.097 1.574 571
r —14-—5 0.894 4.68

137 s Activity iIs assayed on dJuly 1,1970
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Table [ —4 A Ov 7 v EE e & R ER SR
Uranium ILsotope{atom% ) Burn—up

Sample No.

234 235 236 238 (%)
R4—8—1 09126 36382 06603 904 50 1.7 4
# -8 —32 09247 88925 0.9678 31826 313
# —8—3 0.9419 88315 1.3801 93633 4.94
# —8—4 09368 §8091 1.5386 94336 561
# —8—5h 09392 38164 1.2882 9.3088 454
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Tabtell—5 BOEAR O ik BEE
BRE, Mﬁ g R B L)
Ra— 1 414
2 3.89
3 400
4 3.98
5 392
6 395
7 383
8 388
9 389
10 294
11 3.9 8
12 389
13 382
14 280
15 3.94

£ = 3.92°
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LEIL TR B, SEMOBEEOFEEE EHECOERE Figl—11 KRT, #1358 ER
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295 13,238 7 230 Py 241 Py A% S
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HEMETE | ) oRBETHECTROL Y 2 HETEHLTW 3, FORFEFEOR EL
L DBRFOLTLOTFlux weight #Ki , T b CFE L E#F EIC 1344 L, BEHO T
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