Japan Atomic Energy Research Institute

JAERITech HllllflIlillﬁl{ﬂ!l)ﬂlllsﬂltnjl(lﬂlﬂ@lllﬂlm!Ill 2

2001-083

3
A
i 'Q

mm LZ BRI AR O =iE R R Bk
(ERARAREE (1)) DFFE

_ 2002&# 1A

¥ M- fEH B -HK E-RE AR OME

BERFHHAARFR




AL F—- M, BRRFIFERSITERICAT LTV ERSETT,

AFORELEE. BARRFANEFRMAIERBOIFIEHRE (T319-1195 KRIEIE
HEEH) 5T BELBLILSV, 28, ZOEPCHHAEARFILESSHEY & —
(T319-1195 FRBHIERIEN HAREFHIHEMA) THEEICLZERBEAE B %o
TBYET,

This report is issued irregularly.

Inquiries about availability of the reports should be addressed to Research
Information Division, Department of Intellectual Resources, Japan Atomic Energy
Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195, Japan.

© Japan Atomic Energy Research Institute, 2002
WERFRT BREFIHHER




JAERI-Tech 2001-083
BB TH RSP O GREM SRR (ERERERES (D) ORE

B AR T It 78T RS JE A i 5. L5 BRI SR AR B 36 50
¥oE— - fEE HF -8k #-RE @Y R FEA

(2001 £ 11 B 6 HH)

AT, SERESRADIRRE (FHEREREEZ D) ORFEERURIHERE
INLOEBELBEBEICE L DL DOTH b, HEESREIEREMIE. F BRI
& % HTTR TS 217 o 7oA ERE . RIS SE 2 15 & L THRE R U RS2 3R
D—EEATHINEDXNVTH B, KRFIIEROBRLERBRIEE (HTTR) EF4A
ERAOBONIAR—RITBERTI0D0TH) . MELBEEZRB L TRONIZAR—
REEDICHIETE S &) B Lz KB 3 D0OXLCHRSh, TERREE L
THRAFREED O OREFRETT > <R ERRT 2720 0MERE, BAZHEE,
R OBHRICH B NEHBRSEND B, S5, KBRBROKEFEFOF v b 5 K%
F LT HTTR %%} - RO BFERABRTEE L, BT RAIFERER TR T2 L L b

» REIBYICIE HTTR 12817 % FRATRAER - BRI ABRE B L ¢, ERBN ORISR, %k
HEBFEEZITo TV I EE LTV S,

REEWTZERT © T311-1394 SRR B HINER A LERT 5% H T 2138 3607
¥ BEFHToo=7) v rgtiatt



JAERI-Tech 2001-083

Design of High Temperature Irradiation Materials Inspection Cells
(Spent Fuel Inspection Cells) in the High Temperature Engineering Test Reactor

Hiroichi INO, Shouhei UETA, Hiroshi SUZUKI, Tsutomu TOBITA* and Kazuhiro SAWA

Department of HTTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute
Oarai-machi, Higashiibaraki-gun, Iharaki-ken

(Received November 6, 2001)

This report summarizes design requirements and design results for shields, ventilation system
and fuel handling devices for the high temperature irradiation materials inspection cells (spent
fuel inspection cells). These cells are small cells to carry out few post-irradiation examinations
of spent fuels, specimen, etc., which are irradiated in the High Temperature Engineering Test
Reactor, since the cells should be built in limited space in the HTTR reactor building, the cells
are designed considering relationship between the cells and the reactor building to utilize the
limited space effectively. The cells consist of three partitioned hot cells with wall for neutron
and gamma-ray shields, ventilation system including filtering units and fuel handling devices.
The post-irradiation examinations of the fuels and materials are planed by using the cells and
the Hot Laboratory of the Japan Materials Testing Reactor to establish the technology basis on
high temperature gas-cooled reactors (HTGRs). In future, irradiation tests and post-irradiation
examinations will be carried out with the cells to upgrade present HTGR technologies and to

make the innovative basic research on high-temperature engineering.

Keywords: Hot Cells, HTTR, Post-irradiation Examinations, Spent Fuels, Shields,

Ventilation System, Fuel Handling Devices, Design Requirements
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Table 3-1 Major specifications of shielding doors.
Major Major sizes
Name . ] . . )
materials | Opening wXh (mm) | Minimum door thickness (mm)
Shielding door D-2 | SS400 650< 1800 450
D-3 | SS400 1000 X 2000 175
Table 3-2  Design of glasses of shielding window.
Glass No. | Glass specific gravity (g/cm®) | Sizes wX h X t (mm)
©) 2.4 1300X 1000 X 25
@ 2.4 1120 X900 X 260
©) 2.4 975 X 650 X265
@ 4.1 800X 530X 350
® 5.1 800X 500X 350
® 2.4 910X580X 8
Table 3-3  Neutron and gamma-ray intensities of a spent fuel.
Neutron Gamma-ray
Number of source Number of source
Energy range (MeV) neutrons (n/s) Energy range (MeV) gamma-rays (photon/s)
5.8X10%~3.4%x10% 3.7X10% 0.00~0.15 | 6.5X 10"
3.4X10°~0.11 7.3 %10 0.15~0.30 6.5X10"
0.11~0.55 6.0X10° 0.30~0.45 53%X10"
0.55~1.1 8.9X10° 0.46~0.70 1.6 X107
1.1~1.8 9.9X10° 0.7~1.0 22X10"%
1.8~2.4 5.6X10° 1.0~1.5 1.5X 10"
24~2.5 1.0X10° 1.5~2.0 62X 10"
2.5~3.0 44X%10° . 2.0~2.5 3.5X 10"
3.0~4.1 5.6X10° 2.5~3.0 2.3X%10"°
4.1~5.0 2.8%X10° 3.0~4.0 2.0x 10"
5.0~6.4 22X10° 4.0~6.0 2.0X10°
6.4~82 1.1X10° 6.0~8.0 2.3X10*
82~10 3.6x10* 8.0~14.0 2.6X10°
10~12.2 1.3%10*
122~14.9 3.4X10°

Table 3-4 Gamma-ray intensities of a fission gases treated in No.3 cell.

Energy range (MeV) | Number of source gamma-rays (photon/s)
0.06~0.10 8.2X10°
0.10~0.15 0.0
0.15~0.225 1.0X10°
0.225~0.45 1.3X 10"
0.45~0.70 1.3X10°
0.7~1.0 2.9%10%
1.0~1.5 1.2X10°
1.5~2.0 7.7 X 10
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Table 3-5 Calculated dose for shielding wall.

Evazi?iz;e;i-g;)mt Dose rate (uSv/h )
B-1 1.2
B-2 2.4
B-3 4.0
B-4 1.1
B-5 3.6

Table 3-6  Calculated dose for shielding doors.

Dose rate (uSv/h)

Radiation source [ - ting door (D2) | Shielding door (D3)
Gamma-ray 1.8 1.4
Neutron™ 0:2 0.1

Total 2.0 1.5

Dose rate limit 6 6

* | Secondary gamma-ray is infinitesimal.

Table 3-7 Calculated dose for shielding windows.

Radiation source Dose rate (uSv/h)
Gamma-ray 1.3
Neutron™ 0.3
Total 1.6
Dose rate limit 6

* . Contain secondary gamma-ray(<0.01uSv/h)

Table 3-8 Calculated dose for shielding plugs.

Radiation Source - ]?ose rate (1 SV/,h )
Opening for equipment | Opening for fuel assembly
Gamma-ray 0.3 0.8
Neutron ™ <0.1 <0.1
Total 0.4 0.9
Dose rate limit 6 6

* . Secondary gamma-ray is infinitesimal.
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Table 3-12 Heat sources in the hot cells.

Heat source

Calorific power (kcal/h)

Lighting equipment 300
Fuel assembly 1000

Crane 260

Manipulator 50

Fuel assembly disassembling machine 200
Fluoroscopic apparatus 3000
Etc.(Various experimental apparatus) 1800
Total 6610
Calorific power for designing the hot cells 7000
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Fig.3-14 The high temperature irradiation materials inspection cells. (outside)
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