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Cause Investigation and Repair of Breakage of Catalyst Dust Filter on
Mock-up Model Test Facility with a Full-scale Reaction Tube for HTTR
Hydrogen Production System

(Contract Research)

Norihiro MORISAKI, Koji HAYASHI, Yoshiyuki INAGAKI, Michio KATO,
Katsuo FUJISAKI, Yukimasa MAEDA and Sadao MIZUNO*

Department of Advanced Nuclear Heat Technology
Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken
(Received January 19, 2005)

This report is summaries the cause investigation and the repair of breakage of the
catalyst dust filter of the mock-up model test facility with a full-scale reaction tube.

The breakage of the catalyst dust filter was found at the nozzle flange, which was
welded onto the end plate of the filter, by the bubbling test using nitrogen gas at the
inspection carried out after the fifth operation.

The safety review committee was constituted to investigate the cause of breakage
and to devise a repairing method.

The cause of the breakage was the stress corrosion cracking (SCC) generated from
the inside of the filter.

The filter was repaired based on the following countermeasures such as reduction
of condensed water in the filter, tensile stress and sensitization at welding joints.
Furthermore, the inspection was carried out to investigate the structural integrity of
the welding joints in the test facility of which structure, material and operating
condition were similar to the filter. As the results, it was confirmed that the structural

integrity was maintained.

Keywords: Mock-up Model Test Facility with a Full-scale Reaction Tube, Catalyst Dust

Filter, Stress Corrosion Cracking, Tensile Stress, Sensitization at Welding

Present study is entrusted from Ministry of Education, Culture, Sport, Science and
Technology.
* Hitachi, Ltd.
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F3MEAER 259.4 253.4 159 3,816
EXIEEN 634.0 541.6 114 2,736
E5EER 212.6 21.4 - -
&t 1,167.4 870.2 543 13,032
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7525 No. No.1 No.2 No.3 SERE
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EEREALR (SI) S BRER

F£1 SIEABALXOWMENEA %2 SIEfrHESNZBA x5 SIZEEHESE
534 EA ol % W i 5 | BEE | 2 5
& Elx - b m %, ¥, B | min, h, d 10 = 7 ¥ E
‘| B|l+os35 4 kg B, 5, B ., LU T 4 I3
B il ® s y oy b oL L 0% 5 3 T
B w7 v~ T A b vt 0y ¥ #) G
MALEE | F v £ v K oI 100 x A M
R B v mol RFERE | u ol I
S Elh v F S5 cd 100 ~ 7 ¢ h
Y ®m m|5 v 7 v | rad 16V=1.60218x 107'°J 0| 5 #] da
Ik AIRFIIT Y sr 1u=1.66054% 107" kg )T d
i 107 & v F c
107 | 3 ) m
%3 BEEOLHE SO ST BN 10| =420 u
F4  SIEILICEEMIC I
oo | {0 STBfL 10 + n
& %z W % |t rrxm M an s B w0l e o= o
A i #l~ v v| Hz| s % I 2 = 107 7=t f
il =a-=bFv| N m-kg/s* *VFR O — LA A 107" 7 N a
EF 4B ., B hl 2 # | Pa N/m? S — v b )
TR BBV 2 — | J | Nm A = | bar ()
I®, egHER|7 v +| W | Js 5 r| Gal L #&1—53 (EREMR] H5 K EE
ES&E, BR|7 - o | C| As * .0y = Ci EEHR 1985 FETITic L 3, 7720, 1eV
Bh, BE, ©BH | K v r v | W/A A N R BELU 1 uDfEiz CODATA O 1986 et
: = - % L rem N
avsssvalv-avz|l s | AV 2 RLWCIBE, /o b, T-n, ~75
W #wiY = — ~| Wb| V.s 1 A=0.10m=10""m —VEEEN TV EHNEEDRMNEDTT
W O®R ® E|¥r 2 3| T | Wum 1 b=100 fm?=10-2* m? CTIREB LT,
N . 5 . 1 — e =]
1 vy ; o ) H Wb/A  bar=0.1 MPa=10°Pa 3. barid, JISTREFKOEN%2EHLTIE
vy o ZRE | vy 2B C | Gal=1 cm/s?=10-2m/s? BIBOE2OHF T —KHEEATH
* wlv — A4 v| Im | cdost’ al=lcem/s =1V m/s 2
2 1Ci=3.Tx10'°B °
‘H"E‘ v 7 2k lm/m i 4 4. ECHMIEEDIES TIL bar, barnkk
t& g_j, AR B gt 1 R=2.58x10 C/kg .
: A a 2 U [MEDEE] mmHg #&20H 53
l& I @ 8 |s v 1| Gy J/kg lrad=1cGy=10"Gy —ARTVS
@ B % B|lv-~wtb| S| Jkg 1rem=1cSv=10"?Sv °
" " &
71| N(=10°dyn) kgf 1bf £ {MPa(=10bar) kgf/cm? atm mmHg(Torr)| 1bf/in*(psi)
1 0.101972 0.224809 1 | 101972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 51| 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
i B 1Pas(N-s/m»)=10P(#7 X)(g/(cm-s)) 1.33322 x 107* | 1.35951 x 107 | 1.31679 x 1072 1 1.93368 x 1072
FHE 1m¥/s=10°St(R F — 2 2) (cm?/s) 6.89476 x 107 | 7.03070 x 10% | 6.80460 x 1072 51.7149 1
x| J(=10"erg) kgf-m kW= h cal (Bt&#) Btu ft - Ibf eV 1 cal = 4.18605 J (18 )
Es
n 1 0.101972 | 277778 x 107" 0.238883 | 9.47813 x 107* 0.737562 | 6.24150 x 10'® =4.184J (Bfb3)
&
! 9.80665 1 2.72407 x 107° 2.34270 9.29487 x 107 7.23301 6.12082x 10" =4.1855J (15°C) .
% 3.6x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10%° =4.1868 J (BIBESR)
. 4.18605 0.426858 | 1.16279 x 10°° 1 3.96759 x 1073 3.08747 26127210 pt@#ZE 1 ps (LEH)
B 1055.06 107.586 2.93072 x 107 252.042 1 778.172 6.58515 x 10! =75 kef-m/s
1.35582 0.138255 | 3.76616 x 107" 0.323830 | 1.28506 x 1073 1 8.46233x 10'® = 735.499 W
1.60218 x 107" | 1.63377 x 1072 4.45050 x 1072¢| 3.82743 x 1072 | 151857 x 107%%| 1.18171 x 10™** 1
114 Bg Ci % Gy rad iz} Clkg R 5 Sv rem
B iy & &
1 2.70270 x 107! & 1 100 ) 1 3876 N 1 100
e B & g
3.7 x 109 1 0.01 1 2.58 x 107 1 0.01 1

(86 £F 12 A 26 BHE)






