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Irradiation test of Plutonium Rock-like Fuel Sample at JRR—SM

Tadanori YAMADA, Masao VAIZAWAJF, Noriko SHIRASU

Excess Plutonium Disposition Fuel Reseach and Development Team
Tokai Reseach Establishment
Japan Atomic Energy Reseach Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received December 11, 1997)

The Irradiation test of plutonium rock-like fuel sample for four reactor operation cycles(from
January to October 1995) has been performed in the irradiation hole of Japan Reseach Reactor
No.3(JRR-3M) beryllium reflector region. Plutonium rock-like fuef samples consists of two oxide
systems of PuQ:-ThO-ALOs-MgO and PuQe-stabilized ZrO-Al:QOs-MgO. They were fabricated by
making use of conventional MOX fuel facilities. The fuel pins were arranged respectively to 3
locations in the capsule. Target temperature of sample in each locations were designed to 600 i@
{Top), 800 °C{Bottom) and 1000 °C(Middle) respectively. In irradiation test, temperature of sample
on middle location in capsule was controled to 1000 °C at 20 MW reactor power.

In this paper, design and fabrication of irradiation capusule, result of irradiation tests for

temperature and neutron fluxes in capusule are descrived.

Keywords : Plutonium Rock-like Fuel, Irradiation Capsule, Mixed Gas Temperature Control,
JRR-3M, Thermal Neutron Flux, Fast Neutron Flux, Irradiation Hole
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Table 1.1 Qutline of ROX fuel pins

s eI B R F4RAOER | PuO2EE
No. | (g) (mg)

3 Th#% | 0.1602 | 31.689

L & 7 'Zr% | 0.1808 | 37.04
§ o |Thz |0 1535 | 30.37
B 6 |zr% |0.1538 | 35.43
1 |Thz |0.1793 |35 47

T& 4 |zrz |0 1474 | 33. 96

Table 1.2 Isotopic ratio of Plutonium in ROX fuel

R VA BAL R (at%)
Pu—-238 <0. 01
Pu—238 894. 33
Pu—240 5. 27
Pu—241 0. 40
Pu—242 <0. 01
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Table 1.3 Results of thermal design for BRF-24H capsule

1EBEH | 2B | 3EBYH
RUy MESEES (W) ur | 175 |16l
Fu TRNEES (W ) 045 | 346 | 286
mERE (C) | 686 | 1109 | 900
wHEE -
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NEEE C) | — | 87 | —
F | KEHE
;a AR CC) — 856 | ——
e MEERE (C) | —— | 700 | 681
Ju o REE
gi ATEE (C) | — | 698 | 679
o NEEE (CC) | 435 | 478 | 465
R
i ATEE . CC) | 427 | 468 | 455
1.
3 ANEERE (C) | 304 | 334 | 32
R
AmEE (o) | 283 | 310 | 301
NEEE (C) | 62 66 64
A ]
AERE (C) 9 | 52 ] 350

GTREMH

(1) JEFHEHT : 20M0

@) BREAZREE
«BeA 2 :100%
CEBEAZ 0%

Table 1.4 Results of strength design for BRF-24H capsule

VI R

i WP | B A

oo 5. 82 3.70

FEMERG I KEGSH (0. ) <HEBH (0. )
o 105.91 | 138.27
7‘.,—795&% 7U_7:E&j%§&{:gmjj (Uac> >UP TJac 105.91 -
) o 96.39 | 36.37

BOFE H gp +EULH (00 ) <3 -0,

og. toe 32.21 40. 07

773 | 414.81
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Photo. 1.1 Overview photograph of BRF-24H capsule parts

Photo. 1.2 Overview photograph of BRF-24H capsule assembly
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Table 2.1 Results of reactor operation time

F-REERth 1 7 L

2 0 MWEZHEF

£ i B B

2 0 MWHEL BT R]

R3-06-0T7

YRR T4E 1 H23B, 15:00
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601.5 B
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597. 87 B¥fH]

R3—-07-02 |FRTHFEZAITH, 15:00 | FEKTEIA 8H, 16:30 529.5 B
R3-0T7—-03 |FELTEIHIBH, 15:00 | EARTEICAI3H, 16:30 601.5 Hfs]

¥ BEFFRESMEL - HT.71L 18:22
TRy (20WTEEE) « HL7.7.11,22:00

&it 2330, 37 Wi
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