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Development of Evaluation Method on Irradiation Temperature for JMTR Capsule

— Temperature Valuation of CT Specimen and Separated Specimen Holder by NISA FEM Code—

Kenji TOMITA, Jinsaku HOSOKAWA and Yoshinori MATSUI

Department of JMTR Operation
Neutron Irradiation and Testing Reactor Center
Oarai Research and Development Center
Japan Atomic Energy Agency

Oarai—machi, Higashiibaraki—gun, Ibaraki—ken

(Received April 1, 2008)

Irradiation temperature evaluation with high accuracy in materials irradiation capsules
installed in the JMTR (Japan Materials Testing Reactor) is a key investigation subject
aiming at the re—operation from 2011 F.Y. Sub—programs for 3D-FEM NISA code were developed
and employed so as to analyze easily the temperature profile within the capsules. However,
the former developed sub—programs hardly analyze the temperature for complicated structure.
Two kinds of sub—programs were, therefore, newly developed so that temperatures of CT
specimens, which will be expected to install in the capsule, and separated specimen holders
as heat medium are possible to analyze.

As a result of temperature analysis by the NISA code with newly developed sub—programs,
we can get the detail temperature distribution of the CT specimen, and it was found that
not so large thermal stress is produced by the temperature distribution within the specimen.
Moreover, from the other temperature analysis for separated specimen holders it was found
that the temperature of irradiated specimen hardly effected by types of specimen holders,
separated one or not separated one, although each specimen holder has different temperature

distribution in case of the separated specimen holders.

Keywords : 3D-FEM Analysis, Temperature Analysis, Irradiation Capsule, CT Specimen, JMTR
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1. XL OHIZ

JMTR (FJFE-FIF R 0O 5T B O 5 B O FE i 21TV, Rk 23 AR BE B AR T ) 1 C V(R
ZHEDH TN D, MEHRIFIC DWW CITRENEEERR G R ORIl O m ks B b A2 iy, #ED T b |
10 FERi HARE S INISA (Numerically Integrated Elements For Analysis) | =2—
RZEAN L TN Z21T> CX 72, JMTR TIiEF ¥ 7 BARGFHEDHETHESIZ 3 IRITTDOIRE
fEAT, RERHEA TX 5 X512 INISA] a— RZH 77 s I a vV ZBMLT, SHE M
BE BEEOF RSN A AT 27200 T, REFMETE 2 X 5 I ZED TWD, Pk 19
FETHO IO 2 HE O 2T 5 85077077 2&2B% L, INISA] =— K
(2B L 7,

1 SHIE, #He CT A 2 X ¥ 7LV AICHAIAL Y 770 7 I A ThDH, 4 FETIE
R A AR E U QRESMZFHME L TE7eh, #EERBRko CT A 1 1 FH
A X Compact Tension R % Figl-1 1277 7) TIREE DA b HEER & Bl EiEL 70
LAREMER D D, LIeio T, MBANORESHEZRBERIKRD LD, v 7 EAN
IZ CT B A Z2E7 /Wb LT, IRESMAFR TEDL LI L, £z, ROIRESA N
ORETHEUCTNIONWTHIT TEDL L H T 7n 77 A& LT,

2OBIX. F ¥ AL OWEM Th H8UARZ 2 3FI L T 507 7w 77 A Th D,
BE, Mt D TO D FIRHRBRIL, v 7' d —ERE L2k, BREECE 2B LT
SMBL, TIERAEL ., B v e /VISHIAZL, BERFZ#H0 KL TITHORBRTH D, lHE,
BRI D 1RO THL, 2O X5 FREF ¥ 7V OMSERITR Y b
NNTITO Teth, v~ =7 L —Z TEGIZIRHEFBIOIE LU, BLERS TE DMEICHETT 2
WENRDH D, ZOREKE LTEWNREZ 2 50EICT2 203\ EE2 D, BUEHAR—~KTH
DA, B OREYTEAR ) HAMEIT R U & v 7R VR E TR EFITRE S5 D3,
BUEIR A 2 3FIT 55613, £ ORMIC X2 BRI O8NS F v 72 VN OIREE 50
DAL =272 D ARetEn o b, Fiz. 2 HNC U7 2RO BRI AMAT & 2> JR K C RS iz
IR DAREME S H Y . ZHIC K DIREZE A ORI TE 20 E ) 0 R L T LELH
Do ZHNOOIRERNZ ATREE T 272, 2 BEIBAZ v SR T o T e
7 LD EAT T,

AWEEL, EfRICRLE (1) CTRBHOX ¥ 72V ERmY 77 a 774, (2) 2 55E
BUED X ¥ TR VR T 70 7T AOREROCINLDOY 7T 0 s T Ml LizF v
T VIBEHEE OFFERICOWTE LD LD TH D,
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2. CT RBr O x v 7t L3

Xy SRS CT &8 A (Fig2-1 121 4 »FH A XD CT B O x v 7wV
B A7) 1L, B ONnAEREZEEAORE NSV | HHERIBEASMIZRLBDEEZZH
N5, LovL, Bk INISA] 22— ROH 770 75 K TIREMARBEEIR ORBR A O LTl
T, CT RN O X 9 7 MR IR OIREE /3AT 1M B B < -T2 2 &L BSHIk R o T, 22
TARL Fx 7PN CTRBA 2 E M T L5 77 m s I aziBinLi,

2.1 FEIGE

CT R R OF ¥ 7R VIERY 77 1 7T 22id, CT RE T OFIR Z R 5 72 0 D 0B (2
i), ZENHO Lo S (L) Z/FEkLTnDd, 20 3EIMAXR—VEZ/EL, Z0O
AR—YOME, Xv v/ HEEEZRETE L)1 (Fig2-2 2l), Zo L&, fifiE CT &
B A TR ITERE D CT B AR (Figl-1) @ AO~HEAKIL L TW5, Z O L 7=k
F &4 F TIREMRIT L W77 a7 T AMZEANL, 5 F TLREORETMEZIT ),

2.2  FHESM
ARG E TR T,
o (EEMOE, M KON &1

CT & 62.5%60.0X25mm M'E A533B

CT & f JH A~=— F*¥+ > 7 0.lmm M'E A533B

X v 7w AME ©110%p103mm #E SUS316
BEARSME ©102.6~102.8mm ME7 VI = A
BULAGER R TE 62.7x60.2X25mm,  62.9%60.4X25mm

Xy v SRR U T LTTA

X v TN FREEMRER 0.0233W/mm? - K

B HIKIR 50 (C)

T~ FEER 0.76W/g (BFHY). 0.54W/g (T =7 L)

2.3 FrEMER

CT #Br DR E SN (Fig2-3 /) 13, BMiRMER & U CHHl L72IRE S (Fig2-4 )
EHEART, BT OB L X ZEE A B AREBER AR AT D b 00, FEARIIZ & ZEROFEM
ERO T HAMR IR & E N D, £7o, CTHREBRA DA N—4 % DF 1 REE
(Fig2-5 ) & A= R37220RE (Fig2-6 B2HR) & 7 fb e, IBENAMRIT o0 Aah, &4
A EEBICAILD A S—H DIED AT L - T L. CT BB O BB A3 I 2 T
% E G Tl BCRRIEZLT 5 Z E MR TE T,

RBRTIITRE DAL D BUS 3% AET D, OB N E B RETREE RS
72, BUS IO BT TE B LI L, ORGSR, A533B O X 9 e BURER O BV KT
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1Ay FH A RXORE7 CTRBS (M 2-7a, b S ([ZB L CIE, BRI ITBUS 135
AT BN ISTED T E LT 2kg/mm?2 F B THEIOTREE & RSP 723 C & 2 it 7R &
(18.8 kg/mm?2) D) 10%F2EE TREIOMIEEDMBITAE LN Z LR brole, AX—HDH
DA LI WEAIZ OV T HISIEO T 1% FEE CHREER 72 BBEIXA Ul 2 & A3 5278
-7z (Fig2-8a, b M), 7272, A T CEAERELZFD KL 5 REHARBRZ1T I RIZIX, 2
DEIET) DR ERT D20ERH D,

3. 2 S FIEBLAR D 25 v 7V AEff

2 SFIBMEAR T 1 RTR b O OBMERIT TR OB OB FEET 2 2 L2 h | AR
BtO T v~ FEBNT L 2 BT AR BMAE CRMi C & W ATREMED D D, L7223 > T, BMERDRR
[N 2 BURSUC & 0 AR OIRE A A ZE L L. FHEROREICH BT 5 LB 6N 5,
IO, 2 HERBEOREMN N TE L5777 7 h&MEL, EOREORELE
AL DA LT,

3.1 FHEFIE

B 2 4 ENC L, BRI OB 4 0.1mm & L 7= 3534 O BIEAAR O IREE K OB BRI
FEZTEBH DX v 7R VOREMRNTTIEERRICKRD S, v v 7FEAKIIKKRIEDONY 7 LT A
LT5,

Fio, BIAD 2 H5EICTH DT, BROBREI DR FHFORM L VAN > T LE ST HE
E L, HAREOREZ( b K OBBARREZ b 2T~ 5 & & biz, BHEHIZRR LD - 7285
HEMBEL, BEREOREZ(EORERIEEHN T 5008 9 D ERFHT 5, T Cid. $x
THNANELEBBEAARO R X v v 7~HEE 0.lmm O F FEF T, 2 BIEEIR ORI %
0.15mm ([ZEHE L=, § 70 b BUHAICER T 7238k A - HEE 22 4 71112 0.125mm
SOJRTF T, BHEREE KE OWEAEEARRNC 0.025mm B S ¥ CET ML, Zhicky, A
2 b BREEHT 8 H1AC 0.1mm  (FEFEOLLJTAIE 0.1256mm) T, /NS WEMER —J51A)
720, 0.lmm 75 0.15mm IZ/SiF bhi=Z & &7 b,

3.2 FHHAM
A2 FRICRT.
o HEMOTIE, HEKUFLE

RS A 10.0x1.6x50mm MENT =7 A
X ¥ S ASG ®30X@27mm & SUS316
BRI ©26.8mm MET LI =T A
2 oy BB R DB 0.1~0.15mm
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BEARERER R == 7 HE 10.2x1.8X50mm
10.25x1.85x50mm (7272 L, PSRN 0.025mm
BN EHED)

X v 7 ERER ~NY T LT A

X v SR EBnER 0.0233W/mm? - K

7 ENK IR 50 (C)

T~ FEER 7.42W/g ($FH%). 6.38W/g (T /LI = L),

17.14W/g ()'N7 =7 1)

3.3 FHEAER

¥ ¥ TR AHNOBIARD 2 5EI SN D56, BUHAR OFRH (0.1lmm) O~Y U LT RGO
L REREOBET 2 E N D OBMREORBIZ X -, BEFEE 3 mIChE T A GUR
3wl : Fig3-1 o Al (Fem 144°C)) &, 1O GUBE 1wl - Bl (& 136.5°C)) T
K SCOIRMEAENSL ZEBbhotz, LinL, BBUEDIRE 22k LT, BEARERREIZ OV
T2 pFEVEAR (Figd-2 2H) b 1 ROBUEE (Figd-3 2M) HIZIEF L 2200CTHD Z &2
B 572 o7,

2 Sy EIEER O BRI O BEBEA 0.15mm ([CAE L7254, 0.1mm ORFO FEUEHEEE 23 220°CIZ
xf LT, 233C (Fig3-4 2/) &4 10CIRE EH-3 52, BEREIORESME LTURIFL AL
DD DIRNZ ED B 10C T 5 2 & THRANEE IR CIZHIG TE D72, RS i 4 6
HNTHD Z L BNbnd,

4. ERaR:p

L EOBBMOEER, Bohfmizdl Tolsy Th o,

(1) CT&BF DF v AR 7 7 a5 Kk vkdi- AG33B D 1 A »F CT B
DA~ FEE 0.74W/g (BRHY) OMFHFERTIL, HROREHERTH CT RBAERTH
F & A CRENREIIZ M L, F2, FEEER & T CT RN, RmEEITIzE
Lo EFENRTRND . CT BBR T DDA, EZE N L OREIC A= 2 AT, T~
HgmzE—IZE S CTHIRENMEAE LD, EHIZ, AX—VDHF YL TAX—HE/50HE
ENETEAT D0, SEFHEEICITNE L A EEEE 52 RN ERNbhoT-, b, &%
Setn B R KBS ST 505, £ DISIHMEIEH) 2kg/mm? & +RFFATX 5% TH 5,
(2) 2 EBBARO X v TR NVIERY T 70 7T MO RDIANT =0 A ORREKFEI O T
~ FEENEHK) TW/g (BAH ) OFFNTRER Tlx. 2 9EIDZNZ N OBBERR T 8 C DR EZEHE
U2, 1 B OOBBURDOBEHRE L b THIZE A ERCIRE L7220 | AR E LT
RN E 2B BT LTz, £72., 2 S FIBER M) & 2> DO JEA TRRH 23 0.1mm 2> 5 0.15mm
IR o 72356 BEHREITA 10CRE EA-3 228, 2 OIREZEIEH0RERIEHEHN TH
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0 BRSBR IR W 2 E b o T,

UL EOMRTRHG2 D FREFREBRICARCRIE R W 2 AR SN0, IRERER R, M-
BEEORK SN R D255121%, 20 CT B OF v 72 2Em LN 2 5FIBEARD % v
TRNIER OV T T v 7T N LT 21T O LR D D,

SEL KRG EZELODITHI o T, AL %%ﬁﬁmﬁ/? R BRET T
EEIMENOABR RIS, B2 £ Lo, FEREHEEB O A ER K&K Ot
B3 AT ADKABIEL ﬁ@%ﬁ&Fm&n:~bmﬁﬁw£@ CFEE N UM e O I -
WP R & B B B R B R AR R (TR 8N e 72 X F Uie, 7o, TR ek i B e S s 2 0
MOBERRITIE, THAOTHE L Lz, ZZICBRAMICHEEZRLET,

>
~
Ny

/4]\
fiti %
7
it

Z % X W

DIRM  1Ei%, ffl : JAERI-Tech 2003-042, “H = v 72 VG RO 720 D 3 RITii LR
M7 7m 77 LORFE” (2003)

2) M. TOBITA, Y. MATSUI : “Development of 3 -dimensional Capsule Temperature
Calculation Program using FEM (NISA Code)”, Proceedings of 2002 KAERI-JAERI Joint
Seminar on Irradiation Technology, P.87-95, (2002)
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DISPLAY III - GEOMETRY MODELING SYSTEM ( 15.0.0 ) PRE/POST MODULE TEMPERATLURE
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DISPLAY III - GEOMETRY MODELING SYSTEM ( 45.0.0 ) PRE/POST MODULE TEMPERATURE
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DISPLAY III - GEOMETRY MODELING SYSTEM ( 15.0.0 ) PRE/POST MODULE TEMPERATURE
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DISPLAY III - GEOMETRY MODELIMG SYSTEM ( 15.0.0 ) PRE/FOST MODULE WON-MISES STRESS
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DISPLAY III - GEOMETRY MODELIMG SYSTEM ( 15.0.0 ) PRE/FOST MODULE WON-MISES STRESS
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DISPLAY III - GEOMETRY MODELING SYSTEM ( 15.0.0 ) PRE/POST MODULE
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DISPLAY III - GEOMETRY MODELIMG SYSTEM ( 15.0.0 ) PRE/POST MODULE
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