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Disassemble Examination of Low Enriched UAlx-Al
Plate Fuel Element in JAERI

Technical Management Group'>:é
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Tokai-mura, Naka-gun, Ibaraki-ken

(Received April 3, 1995)

In the Department of Research Reactor, reduced enrichment works for research
reactor of JRR-2 and JRR-4 have been carried out based on the RERTR program in
JAFRI. Two medium enriched uranium {MEU) test fuels were made for JRR-2 and two
low enriched uranium (LEU) test fuels were made for JRR-4 to move from high
enriched uranium (HEU) fuel to MEU fuels and to LEU fuels, respectivity.
Irradiation tests of these fuels were carried out each reactor. This report
describes the results of disassemble examination for the irradiated JRR-4 LEU
test fuel in JRR-2 core. The disassemble examination of this fuel was carried
out from 1986 to 1989.

The post-irradiation examination including visual inspection, dimension
measurements and metal lography and so on were carried out at Hot Laboratory in
JAERI and burn-up measurement of the sample taken from fuel plates was carried
out at Anmalytical Chemistry Laboratory in JAERI.

The results of each examinations showed no indication of detrimental effects
and confirmed satisfactory to use this kind of fuels as research reactors fuels.
Furthermore, burn-up of examination fuel element was measured to be 39% as

compared with calculated burn-up of 41.6%.
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Table 4 7Y A #REIZH T 5 BBHRIRIEHE SR

(B4 : mm)
BRI T 28 -hgt m # B BE (C) B #
& = BOE{ 350 450 475 500 525 550 | Z{L&
D 1.67 | .71y .71 | .76 | 1.76 | 1.76 | 1.76 | 1.75 | +0.04
® Le7 | L7z L7 75 | LT3 | 173§ 1.80 | 1.75 | +0.03
® 1.68 | L.72 | 1.73 | 1.84 | 1.77 | 1.86 | 1.83 | 1.74 | +0.02
o 3 @ .68 | .73 | 1.72 | 1.82 | L.72 | 1.76 | (2.000 | (1.8T) | +¢C.14
® 1.69 | 1.73 — — — - — — —
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@ .68 | .71 | 172 | 1.86 { 1.8 | 1.85 | 1.82 | L1.88 | +0.17
@ 1.68 | 72 | 172 | 1.8l | L.74 | 1.83 | L79 | L.79 | +0.07
to. 7 ® |1t i1l = | = =1 — 1 —T1T°=
® — L0 b o1es | 173 | L4 7T | LT3} L.74 | +0.04
@ — .72 1 168 | L72 | 173y .75 | L72 | L.75 | +0.03
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4, WESAGR. MBI L2EROLHPRAEATETHD . AEMEHY 1 v+ U~
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Table 5 SBikABER
. o | BlEEEE 025 A | B O
ABAES | REE | g/mt) | Gg/m) | 9 el |
1 0 12. 46 9. 50 1.1 C BRI T
2 0 11.59 8.58 1.2 C o
3 0 11. 68 9.12 1.2 B ”
H 65— 4 0 11. 54 10. 04 0.9 C THRmMT
5t 6—5 0 11. 44 10. 08 0.9 C o
6 — 6 0 11.35 9. 60 0.9 C ”
Al 34.1 9. 72 — 0.4 C "
BB | kN4 | B | 43.4 9.52 - 0.3 C "
c| 40.2 10. 73 - 0.2 C "
At Al 29.3 9. 27 — 0.4 C ”
% | BEHRN10 | B | 37.3 9.69 — 0.3 C ”
c| 34.9 12.99 e 0.4 B "
Al 32.6 10. 60 —— 0.4 C o
BEHEN14 | B | 39.5 11. 49 — 0.3 B ”
cl 328 1%. 84 — 0.4 C i
Do 3 KRR EBEMNBRREETD S,
DM AT, JIS 1 224100 & B,
Table 6 v » 7ZAIERER
] _ b | BE R 7 = YU
ABIES f?ﬂ%? {mm?) (kg/mm?) (kg/mm?) W=
i 0 20. 625 1.2 0.000164 | 7.317.1 |##mT
5 0 ” 1.9 0.000264 | 7,197.0 ~
- 6 0 ” 1.9 0.000264 | 7.197.0 ,,
51 0 ” 2.1 0.000271 | 7.749.1 |HT#imT
5 5—2 0 o 1.8 0.000257 | 7.003.9 ”
5— 3 0 o 2.2 0.000294 | 7,483.0 ”
Al 31.6 21.500 2.1 0.000279 | 7,526.9
| N 6 | B | 40.5 21. 625 3.5 0.000500 | 7,000.0
C| 371.2 21.500 3.0 0.000414 | 7,246.4
# Al 30.1 21, 250 2.9 0.000421 | 6,888.4
% | e L [ B | 37.2 21.250 2.8 0.000400 | 7.000.0
Cl 351 21. 250 1.4 0.000193 | 7.253.9

UomiR R, AR FEEABBEETS 5.
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Table 7 #&H (AGINE) OmEE&E (H.)

BRI EE BRBERE | ORLE A AL HERE
(%) | ®~QFE | O~OFH | O~OF | Fi
- 0 94. 4 51.1 50.8 51.0
S 371.7 171.0 62.4 60. 8 61.6
S 39.9 156. 6 62.3 63.0 62.7
No.2 | Sa 49,3 189.5 65. 7 66. 8 66. 3
Ss 45.0 255. 2 64. 5 62.4 63.5
Ss 47.2 173.3 66.7 65.5 66. 1
S 36,7 253. 8 62.7 62.2 62. 5
Sqe 32.7 241.2 63. 1 62.9 63.0
No.5 | S 41.6 226. 3 64.8 64. 9 64.9
S 39.0 218.1 62. 8 62. 9 62. 9
Ss 42.6 141.5 64.0 64.0 64.0
Sy 32.2 181.9 61.3 60.5 60. 9
S: 28.4 212.1 62. 1 61.1 61.6
No.9 | S 37.5 159.6 64. 2 63.4 63. 8
S 35.7 233.9 62. 8 61.4 62. 1
Ss 39. 8 270.3 65. 3 64. 2 64,8
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Table 8 FAMSBREICL S THERUAA FRIERER

 ow SR | HTEML O, WETE (mm) | BYUESRE (um) | AEREH
mpr| BBM . e | M EHMFIRE

o [ ki@ | Co [ @ [ @ | (i@ | @ | @
FIAEEN 0 0.42 .39 |os LT |

S1 317 0.36 36 0.9 | 1.68 8.2 9.4 35

5 S2 39.9 0.3% 0.3 0.9 | 1.68 L7 4.7 45

53 48.3 0.31 0. 36 0.92 1.65 12.0 6.2* 54

54 45.0 0.3 (.38 0.2 | 1.65 11.6 11.2 4.1

S5 47.2 0. 31 0.37 0.9 | 1.68 13.1 12,7 2.6

51 36.7 0.3 0.41 0.92 | 1.68 9.3 1.5 33

5 52 327 039 0.38 0.91 1.68 12.7 11.4 4.6

S3 £1.6 0. 40 0.3 | 0.89 | 1.68 12.5 2.0 3.7

S4 39.0 0.39 0.3 0.90 | L.68 11.6 12.2 4.5

S5 2.6 0. 39 0. 35 0.89 1.67 11.1 12.4 39

S1 32.2 0.38 0. 42 0.8 1.65 11. 3 9.9 2.7

g S2 29.4 0.3 03 0.90 1.67 92 11. 4 2.5

S3 3.5 0.39 0.37 0.92 | 1.68 10.6 13.4 3.3

54 57 0.40 0.37 0.90 | L&7 12.6 8.5 2.6

S5 9.8 0.3 0.3 0.93 | L67 12.3 5.8 4.5
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Table 9 #EHROFHETBE (Ha)

T x#gyﬁﬁ z#tyﬁé ﬂ%$” Ta/T, ﬁﬂﬁ%?%ﬁ%
Cenf) (em) (cps (cps)
1 312.1 60. 10 1063. 7 1. 0084 1072. 6(3416.2) %
2 880. 3 B8, 75 2946. 6 1. 0146 2989. 0
3 810.1 59. 80 2774. 9 1. 0236 2840, 4
1 770. 5 60. 15 2623. 8 1. 0310 2705.1
5 738. 9 60. 30 2529. 7 1. 0376 2624. 8
6 711.5 59. 60 2464. 7 1. 0465 2579. 3
7 692. 3 60. 00 2382. 1 1. 0492 2499. 3
8 672.9 60. 05 2331.4 1. 0562 2462. 4
9 661.0 60. 20 2284.6 1. 0627 2427. 8
10 652. 8 59.95 2283. 2 1. 0615 2423.6
It 653.0 59. 70 2293. 4 1. 0637 2439. 5
12 657.9 60. 15 2293. 3 1. 0634 2438. T
13 671.1 60. 35 2349. 6 1. 0533 2474. 8
14 689. 4 59.70 2439. 8 1. 0485 2560. 5
15 718.9 59. 85 2538. 1 1. 0400 2639. 6
16 249. 4 60. 15 882. 8 1. 0389 917.1(2934. 3) ¥

D AERICLAREAMELCHE
D s URICEDMIEL Al




w8 R M
2 3 4 S5 6 7T 8 9 10 il 12 13 14 15 |6
5000 T I T T T T f 1 ] T T T T T
: 8
\
45001~ )
\
AN
AN
k
: 7
40004

(EEEA)

T &£  Ha

B MR E 1

JAERI-Tech 95-030

CDE Ol (35.0%a)

3500

MB—47&

(32.73%
o © /e
3000 |- 2 e \9\_,@,/@
®
\e -
2500 |-
L ]
o
2000 — No —80(Burn—up:16.37%)
q o o o
\ o] o] o e} O
o] ' o
1500 e 8 G F-201C1120%) . e
[~x . EBP-FI (19.83%
. x
\xw—zos(m B4 x /
1000 |- N A B BUSR
x x
*
.
500¢- (Quler plate) {(Outer plale).l
1
4 0
»
0 1 I 1 | L i 1 ! 1 1 ' ! ; [
1 2 3 4 5 6 9 10 1 12 13 14 15 16 17

' ]

7 B

o K N
Fig. 41 BEiZ B A7 BB EEO T 0



JAERI-Tech G5-030

Table 10 [EHREAABIR O LR BT &5

I D. No B7TE0]1|87E02 | 87TEQ03|87TE04]|8TECH|BTEDS
Sample No 2—A 2—B 2—C 9—C 9-—D 9—E
U-234 0, 108 0. 105 0. 101 0,108 0. 109 0. 108
Isotopic Composition | U-235 12. 328 11.578 11.521 13.919 14. 530 15. 361
(atom %)
-236 1.615 1.782 1.79%6 1.3% 1.218 1. 062

11-238 8. 948 86. 534 86. 583 84. 615 84. 143 83. 468

Pe-238 % | 0.411 0558 0.577 0. 386 0.312 0.217

Pu-239 81. 667 78. 948 78.676 84. 032 85. 792 88.278

Isotepic Composition

(atcm %) Pu-240 13.931 15.052 15.137 12,006 10. 863 9,541
Pu-241 3.608 4.837 4.976 3.301 2.7 L
Pu-242 0.383 ) 0.605 0.634 0.276 0197 0.110
Atomic Ratio Pw/U (x107%) 4.959 5.991 6. 180 4,279 3.874 3.030
FIMA (% 7.35 8.02 8. 14 5.92 5. 34 4.64
Burp up **
U-235 G = 43.1 46.9 47.3 U7 31.3 26.8
As of 4/25/1986 _
- © @R hOA MY —RUMass AT POt Y —ilk b
e . 3 T B, 'PT0s ORESRIDEER:D. 06186 (RiderndD235T{EAHEA L72:B. F. Rider,

NEDO-12154-1(CH (19843 D &
e EchU-235 AVHRLAAEE OO o
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Table 11 #Tk S DA MBI & GH B

EEHH ORISR (cps)

Fig 42 BSEERIEZ 57

HEEE | EuREE (%) | HrveXFv o v 7ick 3508 E#E (ops)
2—A 44, 3 2, 880
2 —B 47. 9 '3, 160
2—C 18. 3 3, 220
§—-C 36. 1 2, 445
g-D 32. 5 2, 2005
9—-E 28. 0 1, 904
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Table 13 JRR— 2 fEHFBRB O —F o7 7 7 8 O

P EE HEmEE | BEROFY-F L7708 | BEEROE-F T T 5
(%) (fp) (Fp)
Ne.1 3 0, 498 1. 06~1. 57 1. 57
Ne.3 1 15, 8 1. 17~1. 36 1. 53
Ne.8 ¢ 16. 0 1. 20~1. 59 1. 76
F—201 10. 42 1. 23~1. 55 1. 62
M—203 6. 68 1. 15~1. 55 1. 75
F—222 26. L5 1, 34~1. 63 1. 80
EBP-F1 18. 94 1. 13~1. 59 1. 56
MB—-479 35. 471 1. 13~1. 590 1. 59
CDEO I 41. 57 1. 18~1., 30 1. 35




