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Measurement Experiment of Oxygen Concentration
in Liquid Lead-Bismuth Eutectic

- Basic Tests and Estimation of Gamma-ray Irradiation Effect -
Takanori SUGAWARA, Satoshi KITA* !, Hidemitsu YOSHIMOTO™ ? and Nariaki OKUBO™

Nuclear Transmutation Division
J-PARC Center
Sector of Nuclear Science Research
Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken

(Received July 18, 2018)

The oxygen sensors to measure the oxygen concentration in liquid LBE (lead-bismuth eutectic)
were fabricated and tested for future use in LBE-cooled ADS (accelerator-driven system) or LBE
test loops. The following tests were performed; estimation of catalyst application range, freeze
seal structure and estimation of gamma-ray irradiation effect. For the estimation of the catalyst
application range, it was confirmed that the measurement accuracy became worse in low LBE
temperature as the application range became small. For the freeze seal structure, we realized
the structure to prevent the LBE leakage with 0.5 MPa pressure condition. For the estimation
of gamma-ray irradiation effect, the ex-situ test was carried out and it was observed that there
was little effect by 4MGy gamma-ray irradiation.

Keywords: Lead-Bismuth Eutectic (LBE), Oxygen Concentration, Oxygen Sensor, Accelerator-
Driven System (ADS), J-PARC, Transmutation Experimental Facility (TEF)
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WBZ Ll BH, MERROMER L v —HICE DX S BB R 5 X 20 Ma SNzl e n
Rinolz,

ZF ZTAMIE TR, EENRRERE LT, HHDIRXS D ITBRT % L& X 5N 5 il %Ay
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7o BT, BREL VY —2H BT L., BHEIER Ty —HOMRET 2085 ik
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2.1 MR ERE O EFH

JAEA TIXZNE T, Pt (FF7FF) Zfillite UK BEBIE L v —28/EL, BEE
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H, 2B ELRIICR S 720, HOEPH/Ar B R LR 5,

YUY — XA R ORNTEIEL 72,
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2.1.3 BIEHER

HERER%Z Fig. 2.1.4 256 Fig. 2.1.121ZR7, ZNENOKTIX, HilZ iG> 5 D
BmRFR, el 2 >~ Y —H ) (EMF: Electromotive Force ) 8 X O'LBE lHEZ/RL TW5,
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LU (Fig. 2.1.4-(b)). 2 [ HIX LBE A EH (Fig. 2.1.4~Fig. 2.1.8). 3 [H[H % LBE WAL
T (Fig. 2.1.9~Fig. 2.1.12) Zf7->7z, ZD7zo, B —HL TWRWEDRH B, X
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SR, AL FRERFIZ DWW TIE, BAHIFDO/NS Wi 3 — D H ) 2R AHIFH Sem O ) & 7%
AL BIRED 400 CREIC EF U7z, BICEGABRIZB W TIZ, BRREMET (B —H
HIMER) T2, BARPEOEWNMIED, o —HHITAEBRENTEI L 2R L, 2
DI, Bl ZISBAERPAD NS VIEE IR E L RS L Vo ZRIEWRMERIZR S NS, C ok
HEHBELVORDLRSRVER Lo T WS,

DL BHEIDIXSDENHLBHE LT, YSZHAD LBE ¥0EMEZ 51 5b, Fig.
2.1.14 12, LBE %2 E DAY EROMEEM % "9, LBE AL FRER:IZIE, LBE ZHU0 fR< 72
T, vV —ItfE LU LBE X ZT O & UTHIEZME L 72, Z DRI U7z LBE 121,
BRALERR E DARMPI DR E END 2D, ZNofllte 720, SHEFOMELRBERZ T —NIC
WOAATZEEZONS, £D72, LBE HOBREENGWEEITIEH £ D ENR S Wn
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Table 2.2.1 7! —XT—)LEERARDER (LBEEE 450 C)

Case A B C
HIIEEST [kPal 206.0 306.8 520.0
BNERER] [min] 8 13 10

MERTOREBRAES [¢)] 239 240 239
ME#ORBIARER [g] 243 273 268
LBE DR No No No

< LBEDHEN

Ek/ POFBC LD

JU—=X2—)UiE&

Fig. 2.2.1 7Y —XY—iE&EDHEX
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MRS EABRI 2 ARG L 72, 1B, NIV T EME Sz oS — 2 B U, SRR OHIE
B2 RS2 FETH -7z, ULALAENSZORERTIX, Fig. 3.1.3 1ZR7 L5112, W X-
TN YU TEICHEDRED, T Iy 7#El (HEaRFHT)2TsL 212, BNCI X2
AR L 72, BNC I X227 ZOWEHEIZE D, v —DHIERLELR>72, £ZT2[HHED
RERTIE, 21HTHRALENADY Y VMO Agt vy —2 M5 L, iABRZ217 -7z, Z DRER
Tl 1000 R (1 MGy) 3 X 174000 Rl (4 MGy) D& %175 72,
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R
O 2KGy/h
Bt — _ S 1kGy/h
Co-60488 e
BT
IEE TEH

Fig. 3.1.1 AV~ —RRHEFARKER

'BEE Y = RE TP RV EICRET S AT LTS, TDH, AU —HMOAZET 5,
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