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(Received August 4, 2000)

This report describes activities, in the fiscal year 1999, of the Reactor Fuel Examination
Facility (RFEF) the Waste Safety Testing Facility (WASTEF) and the Research Hot Laboratory
(RHL) which belong to the Department of Hot laboratories.

In the RFEF, reassembling of a PWR fuel irradiated in the Takahama Unit 3 has started after
Post Irradiation Examinations (PIEs). Also, PIEs of structual materials irradiated in the PWR (the
Takahama Unit 3) have been carried out. To support R&D works in JAERI, refabrications of
segmented fuel rods have been done using irradiated LWR fuel rods for pulse irradiation in the
NSRR. And PIEs have been continued for high burnup fuel rods from the Ohi Unit 1 and
Rock-like OXide fuel (ROX) samples irradiated in the JRR-3M.

In the WASTEF, development and characterization tests of advanced waste forms and
migration tests on the radioactive nuclides for terrestrial environment have been carried out. Also,
reliability tests on equipment materials used in reprocessing plants have been performed in order
to clarify the corrosion behavior in the simulated environment. In addition, as one project in its
technological pursuit for the transmutation of transuraniums (TRU), the examination of
converting TRU to its nitride using the Carbothermic Reduction method has been continuously
carried out. ‘

In the RHL, PIEs have been performed on segment fuels irradiated in the NSRR, standard
fuels for JRR-3M and materials for nuclear fusion reactor. Furtherfnore, all PIEs of fuels and

materials for HTTR have been completed.

Keywords: Hot Laboratory, Post Irradiation Examination, Hot Cell, Fuel Assembly,Waste Forms
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Table 3.3.4  WASTEF/ & BEZEMULHE 35~ % L 7= BUH R BR R EEY)
HH AR | &5 1 UE T | 25 2 DO | 55 3 Ul | 5 4 U £
A—1 6. 79 17. 20 9. 33 6. 04 39. 36
A—2 0.06 0 0.32 1.29 1. 67
B yRER
(m*) B-—1 0.15 0 0. 45 0.21 0. 81
B— 2 0 0 0 0 0
A—-1 0 0 0 0 0
OFEFER
(m*) B—2 0 1. 60 0 0 1. 60
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EhREBRE LTI, BMEHEONBRE, XERE, TERE, YA+ v CE0OEBERE
EH T IV R UMREIENFP A A4 - 47, AElogMm T, RBEBAELABOER GIRIOB
fig - AHO . RRAERAE. BERE. IR, REEEEERE. ETHEMBIRES OM
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4.2 fRT - Bfigki

4. 2.1 REREORS - Bl

AREMORTFEME L, ERIEEOERBEHGEIZK > TE MLz, T0D 5. BREHEH
MR RE IR DL 2EE,. ATt HEREZYE0CHE ERE DO IR A Table 4.
2. LWRT, FOMD IR - BHIREIZDWTEL MZE T,

(1) N HES DIRSF - B

r—"T7 - IV ONEBE ORT - BiFd, EHE EREORHIFICODOE TEBL 2. EHikH
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—EHEEBLE, Ry MEKEO -HEHICONWTIE, K1 24 3 A 2 3 BITRFEMT
OHBREESRL, KL, £, BREEXFHOFENLA BRI VBRSO R E
R 72,

423 MUHBRETRMORT - B

BEHRRIERE O B H SRIE, RIS HORRE R L R IC K> TSN, T, &
WK R, (REVHERGRERRICL> TEBSIN, TOHREILT TR Tholk. &Y
HIEmAOEMIKRE Table 4. 2. 51TmRT.

4.3 SHRETIRN
4.3.1 B M
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Table 4.3.1 Ry I RIIBITIMHBEEEORIBRENUE (FBFERHEDOERD)
WL U | B2 e | 3| 4 £
B ¥ # K 85 126 102 154 207
(N) ‘
EMEFRELE 0. 4 18. 7 0.0 10. 9 30.0
(A +mSV)
S EDBRERYE 0. 00 0.15 0. 00 0. 07 0. 14
(mSv)
BRRFENGRENE 0.4 1.7 - 1.6 1.1
(mSv)

Table 4.3.2 &y b T RICHB T DMHBEFEERZICIHEEIBLEARYDRELE (P D)

X N A TERER R & A EMEDHREYE | 8 5 ENE
(#) (%) (A - mSv) (%) (A= H)
=7 - BILRHE 87 64 7.325 25 661
BRoO®R OEE 9 7 13. 749 46 439
B o= R 8 6 0. 002 0 86
(7 VX EED)
H—EZTYTAEE 19 14 0. 038 0 167
G H BRFEEEZFD)
HF EL B RN R R 13 9 8. 671 29 500
& at 136 - 29. 785 - 1853
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Table 4.3.3 Ky hIRMSKRHEINHHTELSEREY (HR)

# A
AA AT Y
8K r YA T
q R HE igask = HY5iRE M
(Bq./cn’) (Ba) (Ba/cn’) (Ba)
4 | < 6.7x1077 2.8x10% | < 5.9x10°® 0
5 | <6.7x107° 3.1X10% | < 5.9%x107° 0
6 | < 6.7x107® LOX107 | < 5.9x10°® 0
7 | < 6.7X10°° 0 < 5.9x10°° 0
8 | < 6.7X107® 0 < 5.9x107° 0
9 | < 6.7x1077 0 < 5.9%X10°® 0
10 | < 6.7X10°° 0 < 5.9X107° 0
1| < 6.7x107° 0 < 5.9x1077 0
12 | < 6.7x107° 0 < 5.9X107° 0
< 6.7X107* 0 < 5.9X10°* 0
< 6.7X10 ° 3. TX10% | < 5.9X1077* 0
< 6.7Xx10°* 6. 5x10° < 5.9%x10°* 0
— 1. 1x10'? — 0
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Table 434 R b IEM SN ST HEECHBESEY) (BB
B2 ®
A A4 ¥ A F v U v 7T XY oy
28 7C s e ] £8 13TC s
AEHEE | A¥HRE [ & th AVHRE ﬁﬁz W OB VATEHEBE | ATLHEE | K L R
(B q/cn®) (Bq/cw?) (Ba) (B aq/cn®) (Ba) (B q/cn®) (Ba/cm®) (B a)
4 | <8.5x10°1 | <8 5x10 M 0 — — <8.5X107" | <8.5x10° 0
5 1 < 1x107tt | <2 3X107° 0 — — LIX10 "' | <7.Tx10 M 0
6 | <8 1x107"" | <2.0X107'° 0 — — Bix107" | <8 1x107 0
7 <9 2x10 't | <9210 0 — — €9.2X10 *' | <9.2X107" 0
8 | <1.6x107'" | <1.8x10 '° 0 S — <7.6X107 ! 2. 2%10°1° 0
9 | <8 3x10 " | <2.0X10'° 0 — — <8.3x107"" | <1.7X107'° 0
10 | €8.6Xx10 "' | <8.6x107"" 0 — — <8.6X10 *7 | <8.6x107"" 0
1| <8 9x107"! <1.5X 10 *° 0 — — <8.9x107'" <1.6x10 '° 0
12 ] <8 4x10 " | <8.4x107H! 0 — — <8.4X107 | 84X 107" 0
1| <8.5x10 ' | <8.5x10 " 0 — — 8.5x10 ' | <8.5X10 " 0
2 | 8 Oox107t | g.0x10 M 0 — — <B.0X107"" | <8.0x10 " 0
3 | <8 1x10 ! 8. 1x10 ! 0 G.oxao ' 9.5%10% | <8.1x10 '’ <8.1x10 " 0
B — — 0 —_ 9.5%10° — — 0
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Table 4.3.5 R b IHENSFEEDUEEES 8L L7 B RIEBEEY
-
BN | 20 | 3D | 54U F i
X 4
FERE () 3.2 14.0 3.5 6.5 27.2
A ..................................................................................
HETEER (Ba) 1. X108 4. 3% 107 1. 8x10° 1.0X107 5. 66X107
FERE (m®) 0 13.17 6.0 2.4 22. 1
SR B B i et B B s EEETTET T, S
B BER (Bg) 0 4. 4 X 10° 1.3%10° 1.0X10° 6. 7X10°
BEWE (n°) 0 0 0 0 0
B—2 |-mmmmmmmm b e ]
& EER (Bg) 0 0 0 0 0
Table 4.3.6 Ry M TR S EEMUE IS ~8% L 7= BN EARREEY
' (WE3REE, MEER TEMRE, KEESD)
M fE
IR | B2 U | BB T | SE 4O | F Eil
X 7
A—1] BEEEmM?®) 11.510 19. 490 13. 480 27. 990 72. 470
A—2| BEEER(?) 0. 150 0. 480 0.270 1. 350 2. 250
B— 1] FEE&E(m"’) 0. 420 0. 450 0. 840 0. 390 2. 100




JAERI-Review 2000-015

Sy EFRIFI B
MEE1.3
ZOMh 1.3 g 1.3

43 EF B I ¢ ]

Fig. 4. 1.1 H#Ed v b5 REZFARE CERITER)



JAERI-Review 2000-015
5. HBRENEAR
5.1 R HIkBREENHR

5. 1.1 B fRieE AR E T RMSE OB

(1) LI

A, BKIPREL OB EBRIZED S, BREORENEZIMMET 2 LT, Sk
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= RAEE B E T BB OBM L, TR 9 FEN SR 11 FED 3 4 EIZhizo> Tirbi/z,
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DTV EHEICH L TAIEICERTE S & L, 2, S S R 2 mEIC
LLBETHEMBARDBLRERIRT 272012, AKRETZT L —4 TRO KD \EICEY O R 2
MBAATZAT LV ZABOEE R L1 2KE L. (LY0RICIE, RASERGRRZEEHT S
HOT T UIIVOEPWOMTENT WS, 2. ibBHLD RO EIOEA VR v 7 ZBEFEIZIZ,
HRBREN RN LD/ SUS T4 =2 T &ML 7z,

AMELOREA - REZOBRMER. BEAWRYy 7 22N LEEREFEICIDTDNS, 20120,
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Table 5.1.1 JRR-3 R\ FSOA T SI4 B LEN EDERE D LLED

B ot F o Cdlt W Y L/D 0/t BT D
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(20MW) TNRF2 1.5%10" 130 255X 305 238 25%10° K
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Grenoble SILOE ({A) 8.5X10’ 24 120X 400 380 ? 7]
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Mol()BR1 1.1%x10° >50 300X 300 75 ° 2
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(3) HEssR
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LM, AREITBNTIE, BREEICHEIMAORERBETRESNEN >/, SHOBIEKEN S,
45GWd/t £ TOMBLITB W TRITHE RMBEEKFE IR NI EEZREL TWDHN, 5%
SICHET — Y 2EMTHLENEND B,

(2% Xi#k)

1) J.A. Christensen et, al. : Melting Point of Irradiated Uranium Dioxide ; Trans. ANS 7, 390
(1964)

2) J. Lmabert Bates : Melting Point of Irradiated Uranium Dioxide ; J. of Nucl. Materials 36
(1970)

3) S. Yamanouchi et, al. : Melting Temperature of Irradiated UO, and UQ,-2wt%Gd,0; Fuel
Pellets up to Burnup of about 30GWd/tU ; J. of Nucl. Sci. and Tech 25[6], pp.528-533 (Jun.
1988)

4 Ry FkBRE REOEEEBINMARE (ERS5EE) 5. 1.1 XLy MlSREEEOMTE.
JAERI-Rev 94-004,

5 M e, i [EREEEREI Ly MR RIE R E DO % ), JAERI-Tech2000-031

6) J. A. Christensen : Irradiation Effects on Uranium Dioxide Melting ; HW-69234 UC-25,
Metals, Ceramics and Materuaks, March 1962

7) R. E. Latta, R. E. Fryxell : Determination of The Melting Point of UQ,,x ; Trans. ANS, 8,
375 (1965)
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