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A Development of Burnable Poison Fuel for the JMTR
Rokuro OYAMADA and Fusao NAKAYAMA

Division of JMTR Project, Oarai Research Establishment, JAERT
(Received March 3, 1981)

This paper describes the results of fabrication tests of
fuel plate and side plate containing natural boron and their
irradiation tests and post-irradiation examinations for the
JMTR (50 MWt). TIn order to increase uranium loading density in
fuel meat from present 22 wt% to 30 wt%, powder metallurgy tech-
niques were used for fabricating the fuel plates. And fabrica-
tion procedure of the side plates with natural boron was nearly
the same as that of fuel plates.

Irradiation tests and post-irradiation experiments on the
fuel plates and the mini-side plates showed satisfiable results.
However, oxide film spallation was observed on one of four
plates irradiated under the same conditions. Tt is unable to
clear the reason why such a phenomenon was observed on only one
plate.

In the first program, fuel elements with burnable poison
and full core irradiation tests were planned as well. However,
in the application of safety approval for the core conversion
with burnable poison fuel, by the competent authority in Japan,
difficulties were felt with a problem of hypothetical accident
analysis which were not directly related to the core conversion.
The program was therefore stopped from the viewpoint of man power

and cost needed for obtaining the safety approval.

Keywords : JMTR, Burnable Poison Fuel, Powder Metallurgy
Technique, Irradiation Test, Post-Irradiation

Examination, Oxide Film Spallation
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EEBEADOI DX vy TEEA . L LIBEE, SHRHTELEL L b0EWET LIl
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M—1 | 2489 4.99 122.46 221 95.4 16.2 A
MAPI | M—2 | 2497 4992 12260 21.3 95 0 146 | B
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24915 ©4910 ¢34610| 4625 ©464 €34655
©4910 @4.910 S©4905 | ©4635 D465 466
(34910 ©4610 @495 | E4630 @466 DPH465
W, W, W, Wi W, Wi
25025 25005 2499 25.04 24,985 24965
64. 0 63.65
t IwATOA—H W, w4 7044 L. /F=%
N[ M1
L 40.01 36.95
2501 26.01
t 4,95 4.85
LW, t: /%2
Nz N3 I\As Mﬁ
L 80.0 80.0 80.0 80.0
W 3915 376 4.03 4035
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= T ® e | "B#MEE | He BB | WHEE
&5 #32Cy | #33Cy (%) | <10M%atms/em® | (C)
N, | E & #®] 120 115 63 6.02 111
Ny |5lok 5| 152 1.45 72 6.88 128
N; [BlRaA B | 152 1. 45 72 6.88 128
N, | &| 1.6 ; 161 75 717 134
Ne | T @ E| LT7 1.70 77 7.38 133
M, |&E & & @ L87 1.77 79 522 148
My |~ EHIE| L78 171 77 5.09 140
M; | &4 K8&| 170 163 76 503 133

M, (2 MK 170 163 76 503 133
M: |Gl R 88 155 149 72 4,76 127
Mg |55k & 8| 155 1.48 72 4.76 127

NI (i=1~5)

NFI #Hhsiste

M (i=1~86) MAPI #EIEE
#38  HAEMHEEHRRE
#EWES | AEE S | REHRCC) fil fE (C)
1 Ny 107~114 111
2 N 73~84 79
3 Nz, N; 85~93 89
4 N, g0~100 95
5 Ns 88~ 100 94
6 M, 95~107 101
7 M 145~ 150 148
8 M, 97~ 108 103
9 M;, M, 90~97 54
10 Ms, Ms 82~93 88
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g ERR | RBEE S| B E S [E O =
. A =7 (mm) BinE (mm) (%)
NFI 4410 0.037 075
E 3
MAPI 4642 0.033 0.71
NFI 25007 0.093 037
]
MAPI 24997 0.083 0.33
NFI 64.00 0.20 0.31
f£ X '
MAPI 63.65 0.20 0.31

2310 EHOESERRY ) IR

Et%ﬁﬁ# FEFENERE | He £RE | BHEAIES | B3 EINE | ESHI0E | He AREYMY
A—5 ¢y |(amsem®)| (mm) ( mm) (%) %ﬁ’if‘i/cma
NF1 133 7.36 x10° 0.44 0.037 8.4 114 %1057
MAPI 140 500 10| 056 0033 5.9 116 x10™"

#3111 MEEICL AREBHEEOEL

SRERE R L BOH &

A RREE | BRI |FIREE | O | HBREE | BRIRIET | Sl | O
(c) | Gg/And)| kg/mnf) (%) (C) | (kg/mnt) | (kg Anrrf)) (%)

NFI | £ & — 16.8 20.5 160 16.5 18.7 12.4

MAPI | £ B 21.7 25.2 15.4 100 19.9 219 5.2

g1 F-rsiaengh 2\mEELMEDEE 4R T
i) ZEhETBRAR (E>1MeV) 51 x10°n/cnf
iy 7o X~y FO#EE 0 2mm,/min
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