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At Oarai Research and Development Center, Japan Atomic Energy Agency (JAEA) ,
the plan of repairing and refurbishing Japan Materials Testing Reactor (JMTR) has
progressed in order to restart JMTR operation in the fiscal 2011. As a part of effective
use of JMTR, the neutron irradiation tests of LWR fuels and materials has been
planned in order to study their soundness.

By using Oarari Shroud Facility (OSF-1) and Fuel Irradiation Facility with the He-3
gas control system for power lamping test using Boiling Water Capsules (BOCA
Irradiation Facility), the irradiation tests with power ramping will be carried out to
study the soundness of fuel under LWR Transient condition. OSF-1 is the irradiation
facility of shroud type that can insert and eject the capsule under reactor operation, and
is composed of “In-pile Tube”, "Cooling system” and “Capsule exchange system”. BOCA
Irradiation Facility is the facility which simulates irradiation environment of LWR, and
1s composed of “Boiling water Capsule”,”Capsule control system” and ” Power control
system by He-3".

By using Saturated temperature Capsules and the water environment control system,
the material irradiation tests under the water chemistry condition of LWR will be
carried out to clarify the mechanism of IASCC.

In JMTR, these facilities are in service at the present. However, the detailed design
for renewal or remodeling was carried out based on the new design condition in order to
be correspondent to the irradiation test plan after restart JMTR operation.

In this seismic analysis of the detailed design, each equipment classification and
operating state were arranged with “Japanese technical standards of the structure on
nuclear facility for test research “and “Technical guidelines for seismic design of nuclear
power plants on current, and then, stress calculation and evaluation were carried out by
FEM piping analysis code “SAP” and structure analysis code “ABAQUS”. About the
stress of the seismic force, it was proven that these facilities have the soundness.

It was proven by the analysis that these facilities maintain the structural integrity
under earthquake condition.

Keywords : In-pile Tube, Saturated Temperature Capsule, Seismic Analysis, FEM,
OSF-1, JMTR

This study was conducted under a contract with the Nuclear and Industrial safety

Agency of the Ministry of Economy, Trade and Industry.
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A8 | 34~35 | 690 35 7r-2 665 75
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&
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T 4 1.76MPa (J£/1%) 1.936MPa (£ /%) 1.936MPa (£ /%)
0.29MPa (Jit#A-89)4) | 0.29MPa (81 ) | 0.29MPa (&A% )
o . 90°C (FEH%) 90°C (FEH%) 90°C (FENHH)
e 90,95°C (i B& A1 6% 1)
*1 HRARAYZ 1) —

VERD F 95°C

90,95°C (it A1 % 1)

90,95°C (it A1 B0 *1)




JAEA-Technology 2009-033

Table8  H ARV U —2 OFfEDOHAY & AR EE
EAINVALING S ARE M Ia aS
. e IR
JUILTR /N (2 o 1,1 I,1I,S
e 55 8 L FE !
FR U] % -
(ED) 10539 L&A R J394 70 200)
A 4.41MPa 3.92MPa©-0.10MPa 3.92MPa
£ 751 |B 0 MPa 0.29 MPa 0.29 MPa
C 0 MPa 0.29 MPa 0.29 MPa
kR B
=] i3 95°C AR
i B 100% 0% TERRTE
|
|
|
|
|
i Bl Al [C
|
|
|
|
!
W———




JAEA-Technology 2009-033

Table 9 faFMRELEE S v 7B /L OIREE K O 15404
4 ” EERRE | mEERES HARIR L (C) HEHAE S zwiq o
(C) (MPa) 7w | Rty (MPa) 7 =7
IASCCA =% — K6 200. 0 10.0 200. 0 55.0 10 I
IASCCA =2 = G6 200. 0 10.0 200. 0 55.0 10 I
TASCC fs - 06 80. 0 1. 76 (4+E) 80. 0 55.0 | 1.76 (4ME) I
TASCC Jft - 011 80.0 1. 76 (4ME) 80.0 55.0 | 1.76 (4ME) it
IASCC MU - M13 80.0 1. 76 UHE) 80.0 55.0 | 1.76(4ME) it
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Hf-He f 45— M6 200. 0 10.0 200. 0 55.0 10 1
(M10) 200. 0 10.0 200. 0 55.0 10 Il
Hf-He it %4 G10 80. 0 1. 76 (4ME) 80. 0 55.0 | 1.76 (4ME) \Y
RAEGABR T -GH34 80. 0 1. 76 (4+)E) 80. 0 55.0 | 1.76 (4ME) v
WE ¥ v 7 -4 80.0 1. 76 (FME) 80.0 55.0 | 1.76 (4ME) A AINRIERER A
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