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Investigation on Cause of Malfunction of Wide Range Monitor (WRM)
in High Temperature engineering Test Reactor (HTTR)
—Sample Tests and Destructive Tests —

Masanori SHINOHARA, Toshihiro MOTEGI*!, Kenji SAITO,
Hiroyuki HAGA*, Shinji SASAKI*2, Kozo KATSUYAMA+2,
Kiyoshi TAKADA *1, Keisuke HIGASHIMURA *1, Junichi FUJIT*1,
Takayuki UKAI*! and Yusuke MORIGUCHI *!

Department of HT'TR
Oarai Research and Development Center
Japan Atomic Energy Agency

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken
(Received August 29, 2012)

An event, in which one of WRMs were disabled to detect the neutron flux in the reactor core,
occurred during the period of reactor shut down of HT'TR in March, 2010. The actual life time
of WRM was unexpectedly shorter than the past developed life time. Investigation of the
cause of the outage of WRM toward the recovery of the life time up to the past developed life
is one of the issues to develop the technology basis of High Temperature Gas cooled Reactor
(HTGR).

Then, two experimental investigations were carried out to reveal the cause of the
malfunction by specifying the damaged part causing the event in the WRM. One is an
experiment using a mock-up sample test which strength degradation at assembly process and
heat cycle to specify the damaged part in the WRM. The other is a destructive test in Fuels
Monitoring Facility (FMF) to specify the damaged part in the WRM.

This report summarized the results of the destructive test and the experimental

investigation using the mock-up to reveal the cause of malfunction of WRM.

Keywords: HTTR, FMF, Wide Range Monitor, Post Irradiation Examination, Destructive Test
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Table 1.1 HTTR O FEFH T

JRF-HAEA T 30MW
1 RS HIM ~NY T LT A
S CUNERGERIY % RiThE S 395C
o ‘ 850°C (EAKIEHLRF)
PRI A 950°C (/iR FBREERIT)
1 IRIGEME T 4MPa
JrA U A A Bgh
JAODA ZhE S 2.9m
SR DA AR 2.3m
HH ) 2.5MW/m3
PR Wb T - BRI RN S O
U T PR 3~10% (V¥ 6%)
BREHA A Ty s
I 45 #i#d (2.25Cr-1Mo #)
GEAE = 1 v—7" (PSR e OIME K ER)
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Table2.1  HTTR JARGEIEH 716 g AR
H H Ak
1. &
(1) #heE ¢ 38mm
(2) gk 387mm
(3)r—7 i I8m
2. aARIH— TRC-3SP-M
3. Bk
(1) EZHF B A Az
(2) EBEFR A TART®TIv7
(3) T H I E AR 7
(4) H AT A Ar+N,+He
4. R
(1) HVABC- 1 10°Q 2Lk
(2) SIGHRC- 1 mh=
(3) T- O(dkim@) 10°Q 2L 1
5. &M
(1) )& PR W R 450°C
HHh:550°C
(72720, a7 E1%80°C)
(2) B 13 110" em e
(3) v #H 1xX10°Gy/h
(4) el FHE 7 4.7TMPaG
6. BIEER
(1) BhEE T #1300V
(2) B PE AR EE (231LR) 0.1cps/(ecm?+s™) £20%
(3) B 7 JR (L) #91.6xX10 A/ (cm?+s™") £20%
(4) B/ SIVA 1.6 u A
(5) EEA /S ILA 6.5x10"C
(6) 75 fn7 X S FRF [ 150nsPA T

_15_




JAEA-Technology 2012-032

[LREE I F R

_UTHWM / 4R T TR 58
AR 7 HohMEE RS LA R F AR 28
{1 e
I
a é\ BFFEHES
Fig.2.1 ™EFRiH#ROBLE M
[GREEHMF  HASEEREF
102 ____________________________
10! —— IE@
00— | % &
. 10! —----ié ----- e
g q02 b— +
R
2100 —
N- )
104 —— "
105 ?_
106 —— g
107 —— h
10—8 —— e e e = 2 A
10° ——
10—10 e

Fig.2.2 HTTR tE+5HEORIE H i

_16_



JAEA-Technology 2012-032
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Table 3.1 V> 7 L&

1) BSHREROBEAH | 2) B8Y A 7 LA o (f#)
Sample®D A L
Sample® FHY HY
Sample® L HY

2) B A 7 VAL EiIE-450°C, 55 A 7L
Sample@® : 8EIE 5 > ZLEIHE Y 7L

Sample® : Sample®D & ik LT, BV A 7 LARIC L DBEIN T O EL KRGET 57200

VA%
Sample® : Sample@ & LLik LT, SHFEEOE XL OLE OMEIR T OF A2 MREET 5
2PN/ AT %
Table 3.2 U — RHEROIEEAL T ARFERER
ES FHmE A A 5 1% AP sk (fiE)
1| Vo7 ischy (U — | @SBl EDRI Y | | @ BALSZ B CHUMEIEIZE | 16 (Sample®D. @, @)
F#H A E T) R Ko D A 2 ® TR 16 (Sample®, @, ®)
® ESTIERIE (w4 271 | 16 (SampleD, @, ©)
A=)
2 | P T IVHSLTE T IR O NBLEDHY . | @ XHEEMRY 16 (Sample®, @, @)
UNRKEE @ T = v 16 (Sample®, @, @)
® [Tk o> A 1
3 | #1271 10,20, 30, | @SB LMY | | @ X HEEMREY 12 (Sample®@., @)
35, 45, 55[HH K Ba o> A 1 ® LT = v/ 12 (Sample®@., @)
® 7t o> A fiE
4 | B A 7 VAR D o SNl Loy . | e BHiNEIEISE 16 (Sample®, @, @)
fEpH Y Ltk R B o> A7 4 ® TR 16 (Sample®, @, ®)
® WL FOAME | @ RREME (A 271 | 16 (SampleD, @, @)
A—4)
® 5| iR 12 (Sample®. @)
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Table 8.3  #&fi @ AT £ FB0D5R ALK T R AER SR

eS| AT CE AR 7
UV TVAS oSl o | @Bk FT  HOBMEEEILE | 16 (Sample®. @, @)
BRI o> A 1 o SRR
16 (Sample®, @, @)
YU TNANIGE TR | @SBl E OB | @ X B ERE 16 (Sample®, @, ®)
P fi] o> A Je O LT = v 16 (Sample®, @, @)
® TR A M
B 7110, 20, | @4MEl EoB G | @ X MH EIRY 12 (Sample®@., ©@)
30, 35, 45, 55 [HH B[] oD A 2 O T = v 12 (Sample®., @)
® [T o> A 2
Bt 7 VARTERO | 0SBl LD LD | @ TERE 16 (Sample®. @. ®)
RIS L% i ® ;| iR 12 (Sample®. @)
® iR AN N DA i
Table 3.4 5|iEFERAS &
Yo TNES ONHROD B = B A 7 iR FIaEIRE (N) BT G T
Sample®—1 £ L 61.8 EE73 T
Sample@—1 Y 55.6 U — N
Sample® —2 - HY 12.7 Pl ih
Sample®—6 HY 8.8 Ee73 ganl
U — FHEAEO — — 61.3 —
U — FHREAEO — — 64.2 —
U — FHEAEG — — 64.1 —
U — MR EAE® — — 60.7 —
U — FHEAEG — — 63.9 —
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Fig.3.3 R Ui > TRHNP A=Y — M
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Fig.5.2 U— RROMMEEILZSHESE (ch.3,HV Il : 30k 2)
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