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In-pile Loop OWL-2 and Irradiation Tests Done with It
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The OWL-2 which was built in the JMIR as the biggest water loop in
Japan has been operating for irradiation service since February 1972.
The desired objective of the OWL~Z, contributing to the development of
various nuclear fuels and materials for the light water power reactor
and to reactor engineering, has been sc fully achieved that the OWL-2
is planned to be dismantled,

After the dismantling, a loop, needed for the improvement of the
light water reactor as a part of the JMIR capability improvement program
and for the research and development of fusion reactors, is going to be
installed in place of the OWL-2 in the JMTR.

This paper deals with the history of the OWL-2 with an emphasis on
the technical affairs taken into consideration when designing the OWL-2,
the irradiation tests, development of the turbine flow meters, results :.
of the surveillance test of the material of the in-reactor tube, the
knowledge gained in the course of the investigation into the cause of
TGSCC which developed in the wall of the in-reactor tube, and the

countermeasures taken to prevent TGSCC from recurring.
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clwd s JMTR OFNEEBERNE Fig. 1.1, FLHEEA Photo. 1. 1 KFT,

2. OWL — 2 M5 1Im

2.1 OWL—20D8E

OWL-2{%, OWL—-0 (Kftzkv—70%, FARBES R bLr—7), OWL-1 (K
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CHEEABINE L. 197248 2 B R O BRERE A, FE6 Ad o RINEREMK L,
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Stress Corrosion Cracking ) T L7, BREPLEMELSFULHFERE LML,
19865611 5 70 & BE B AR L T B0

OWL — 212, BEFIFBRINEELRNC, RIOKEHRERZ SR « BEOKL—TTHY,
MORBAEFIBHE LT3, OWL — 2 Dik@fEE% Table 2.1z, TEMAE% Table
2. 2 1R T o
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WA DXL A DT IR,
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RENRE ; 300°C
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ASME Boiler and Vessel Code Section W, 1968
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Do, BREAD GRS L — S NHENBREAAL, FRES Y 7ORAMICE S5 #E &
1T B,

5, BBEAKEOBE TR, FRT AN Ve YEITRERRE (BXASEF  HAL0
%) &1 F IREEIRORE SN L — S ICHENT, ARk E BRI Hsn 5, DEES
NS, 2 v F Uy —RKKADER SNk, BURIKES - TERERE ¥ 7O%A
flic RBHEBE L LT B,

— S EROREF L, FEEE Y THHANE D M1 7 2 EERORTEET (£ ) 7 4 A
B, TaowaBls—evE) gk TiThhg, (7oxxfs— ARt OFMECD
Wi 3. 1 HIClin B, )

ORI VA e - TREOREE LT, —RISHIARD ISR R R
(LT 773w F] E0a.)mEiElL, KEDETAERECTH, GHKARDNLS%%
BRI SARALTA 4 vRBET B EICED, KEOHRER > TV 5,

A OFELAEELTIRR Y,

BEHEF; 11.4MPa ( 115ke/ G )
satiRE  320°C
BARKER ) 1100ke/ min
K H EBEEEE 0.36 s/l T, pH KT, BEMERE 50 ppb LT
BH » [5 1 EEHESREERE
FEHE; SUS 316
2 ~’&k % ‘
CREY, —RRORKBERETZ-HODOHLBERRTHD, EERE ENRER B
&k, BERIRLEPL OIS,
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HEANLCUCL RiITL - THREPITHR, 100 CeHElsNTN 5,

73_




JAERI— M 89-—-043

—HRHROFENR, TR —=U5 vy e—5 (AKX ) AON-OFF ¥ % 2 fTERIBGNiC K
o, BlY v RCRETARITLHHTLT, FH1L.9MPa (18ke/af G ) iICHHHIE 71T
B
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LB, YEFoe2hL0REEBLL-T—E04 ¥4 -0y 7BFH L. BEN
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DIERASHRER L & fthed 2 FIBAIER BB GIKE, RFEEELELETVE 2L TH 5,
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s A RT3 “Cr, ®Mn, ®Co, "Co7i& OWEHHMEIL L-T, FHEREF
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N—TEa2— 7 id, ABAAEUREEMERRNUH ST ICREREIC T AL E
bic, ZOHEAFEE4 8 X 10 Pa{ 5mH, 0 ) L EOAFICHRL T3,

2.3 OWL —20EHER

OWL — 2 ORGEEIZE, IMTROEETEREICSOE TTHILS, JMTR OFEegTRE,
ERE S A 2 WEBRIE LT V5B, 144 7 vOEENEE Y — YIEFig. 26 KRT EBD,
B« 44 20 8 HI2HE LT, Aoz 2 HEOBEZSHRO 72 Oh Rk 1 a5 1
LHT B,

MBI, FRERSH RUBHEEE, EAFELLOr GRIFEZH TRRT 5, L0
¥, BEFEEHOEE, OWL - 2 2 FHIEKEORERRELT 2T Lickb, —RIBENIK
DEGHEEIA, BTFEUTE~OEEBH T LI LTS, &7, EFPELEOER, R
FlRAEES B LE, OWL- 20KBE -BEAIT>HN%EE > T 5,

2.4 OWL—20BYHHE

FEEIEEIL, IMTRDHEISY 4 7 vBETOWHERREESH TINVIEL B ETIC, FNT A
Fky e YERTOE, FATFRA MY Ve YETRECEHEEBT 2 LWTIThbTh T E .
FLAERICH BN T A b2 v a YETR, BAFENSHEEEMORRELRAR, AT
R BmRSEESERRE L L 2K - MBENEBERL ESTToN Ta s, RELhamE R
FRREN SRR ~ — Z BT DTV B

FHRNEA LA OD—RFZEE LR T ONIFAF A b7 s YETIR, BTREENERBEEM
ELTHAEATY B SUS 304, SUS 316, RUBMAMELTEASATVAEA Y250
— 600 ~DY Ty FONBERBORE, BAEHRBLESTONTE L, T HRTFRA 2 v
3 YERTITHhN - BHHABROANSE Table. 2.4 iTRd,
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3. MSEUER O RR

OWL — 2 OREEE > LRLNECORROTHL, RENLKRDIFIO>LTEOEE
NS 5. BHRGEBOMR—EE Table 3. 1R d

3.1 FToEAHERY B ERES

1 #% =

OWL — 2 o icid, IEKE Sk Es L, —RigikinE (HERRE ) .
IS RIC L T 50 ~1100kg/ min CHETER I N A0, BERIE T O-R L
T 594 0@BVEESERINS,

OWL — 2 DIBE, 50 ~400ke/ min OEHEE R 7 0 = 2 3TEM 5 — © v BEFRET T,
400 ~ 1100 kg/ min OFHBEHEA Y 7 4+ AEFEEH TAIEL T 5, '

Tk AFTEAY — BRI, AIEEFAEO A, BEE, B0 T o0 TR
ETELREEL > TWBIZNETH LD, BAFREHEZLHETRICET 2HKNTER
ELTHERIzN T A,

@ FoeaiERAs - RRRHOBEEHE"

TowAFEAs - v RIBE (LT [T o RFERHERET] tvH.) ), BHE( 7o
Yyt b, YTHE—R), e T b, XTYVVS, u—sLOREHSE, REES
ERUTEE /Ty, Tr7amy PIERLEBRKEN B,

A—FEF LA T—REFKIE, 7orv bR - B THRNBEEL SNAE, o—-8%
EfS A5 ) 74— MllcEh 5,

o—& DEFEICE, A -V FF4EBTTE 2 + 47« A WBWONTONATED, o
— & OO A SV AROBELRES L LTRINL, A — 487 —%2 @AY 5—KIGHIKER
CREL TV 3,

7ok AT ERFEFOERAMNBIE, X7 v OEEMSERE L, COREE, Tox
ZEERARET O BB A —REHRKICERTEAHARTH -2l 77 o FI3EHERRH
CBEE-NELT, N7y /OBEREEBRLLODEFL LN S,

COXMEE LT, PETFHEEONBREERAMEDEH LT LA, HEHOF LWER
DEHSIC o - BB AL OMBERALE LD, RUEOEHIHAZS b LU -1,
7oA ERRRHORENAE Fig.3. 1ic, HEBIHOBEE Fig.3. 21007,

(3 FREERy — ¢ v EREHOR - 1"

OWL— 1FNETERY — o vy BREH (LT [FAFHERREE] SvHid, 7oex
SPERRETOERERASE KRG 8L 0T, BEERDICEFSES S RNSE—
WISHKFBAEECHE TS 2L5 LD TH B,

REHOSEEBER, FAFRA M7 vz YIROTENGEREEDR S, T 270/ LT

_6_



JAERI—M 89-043

BIAED S - T, FOH A, BERERE, FRESFHSOEIET (E>1MeV ) 2%
FBTEMPS, Byl -7 « 24 LESHITRRERWRHREICEN 6D ZHER L, 47
WIS R REI OIS Fig.3.31C, 7o« A EHAKUENTEER s — © v BB oR
L% Table-3. 2 WiR T,

11

3.2 OWL-2FAREBEDH-—-ZF/AFXL

(1) #—~3 27 A FOEE

TMTR CFENEEA T ZHE LA19TIESEE, £ —R 714 bR2AF VLAY
ZEBHARTOBBN T — 4 SRR L TR, YHOEEBEE L TFRABEOFERS®IER
HFHEEE(E>1MeV ) T1I X 10" n/cd & EDH LNT

Linl, COfE, @BFNFRRASEPORTFULEALELONOT, FRNEEAMT &
EEHC I HBFHRE DD —<7 Y27 2 P EE &R, y—~7 X7 X FOERRY
WA F— 21 EDPL, SSLEBRNRTOMESE/ LAV EVIRELENE S RIESIE,
FREOERFOGEHBNT A EITE >Tnk,
Q) H—~5vRARFRA+OHEE

=G 2B E, PNERBEM L~ ( SUS 316 TP )& # - € HRHARN,
SlsER B O MR A M L

BEBAE, FREEAMGERICHNTERMETFR(E> L MeV ) #5580 1 #7 &0 B FL
CEALT, IEREEHBREZERL I, '

FEt B Il TR E ( E> 1 MeV ) T3.4 X 10%n/ci 2 TiThh, ROERENED
i,

1. SIE#&S} Fig.3.4 KRTEE0, BHEOHEMT LA -THEA 5,

o. SIEMUOERIE Fig 3.5 RT &B0, kB3 OfR &AM icBREEOHEMITL

Fobio Tt 5,

BHEHCE, SREESZEEOBAEREMO0%, 85 COREGRBLHL LS
MmER o, ZOBEREPENEBEMEEHMETHSSUS 316 TP OFBEHO MU
BHIRFFLL, EHILTHCHET LD THE -7,

o EEER, SURMUOEA LERICREROBINI L s - TRDT %,
—F, wATBOTHEPHFHEAE (E> 1 MeV ) T34 X 109 n/cd 28 A RS
HEPIAPHREINT VWS, fo & A 1E, SUS 347 T3.0 % 10%n/cf (E> 1 MeV) BHL
B ASOREMNS R, BREZSTCTHE, BHEE IS CTB%HETH-7. ETRDN
—7HEAE (SUS 347 )i, 7.2 X 10" n/ef ( E> 1 MeV) B LB H0EREHD
p10.3%BTH- 7T,
@3 & M

H#—_F AT A RUBATORFEFALSZCEE, MU0 TR LICER
OWL - 2 FENBEOEAHHREFE-FrBHE (E> 1 MeV) T34 X 10 n/cd FTHEL
Th, ORI M INE LM L, Licd-T, OWL - 25 AECERASEMEE
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TSR (B> 1MeV) TLOX 10" n/chd 5 3.0 x 10% n/af ¥ TERET AT &T L,
3.3 OWL-2FFREOBREREL TGSCC RHIEXE

(1) FA»E
OWL — 25N& I3, 19834 3 A IERETAROMEEICBRRMEMAFEL L), BFEA
ERETHTEASHNPGIES. EHicBIRERROEHEEIT - 15
FAOEE, MEENACIT BT O AN LMY, TGSCCIERLALI LML
&S - T,
(2) EBREBHT
BEFHEEFIIFig 36 KRdEB0, VLl oy sEREE-A(HE SUsam)&
WS « (#E; SUS 316 TP ) L OERERADZDIFHETH » 7. ‘
OWL — 24, 19724F 6 HBatEB A Ba%E L Thisk, BRRMHAELEL-IBMEIAZTTH
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