Y ESE S

A T

TEP SRR R R E R R A RE(N)
Validation Radiation Shielding Analysis for a Spent-Fuel Dry Storage Cask
1))

3 %% ¢ 1012001INERO14
£LEPMOE) W2 FE 8

PRI L

P27 3 0 03-5715131 ext.34296

E-mail address : shjiang@mx.nthu.edu.tw
PR A R L RikE

L pP 101 #1227 10P



B i e et e e e e —— e e e ar———eeaaa———eaaa—ns I
L 2 OO 1
ABSTRACT .. s e e e eaaree s 2
BN R BRARE P B 3
ﬁ\ F;L e B 32 5
- ~ 77 SCALEG6.1 #25% 2. MAVRIC ¥ #1# e 2 § & sihHc
%ﬁﬂ;}i/f’h—’ k= -rrET l;‘pETﬂz\m;ﬁ'Jﬂ B T e, 6
S B Tl ClE - T R prEz e R AL TR E R
Eor o R H R R »%?&“ﬂf#“*? ------------ !
F v A R I BT e 9
- ~ 7% SCALEG6.1 #4258 2. MAVRIC #4122 F & iR
BB T EA L e B EF AT o, 9
s HEFREREBEAF LR E I ORE ST | & F g 58
B T ettt 19
B BB R R T 2 % e 23
iz~ %3 ‘x"%’c ......................................................................................... 24



IR X

A3rd 2 poeni R ¥ TSCOLr TSCO2 % — Fu * i 12+ 4L
P A E B e e TR ke ¢ S
febe BERFBEF L GHF > FREEAFAT TR 221 - R
PAET PRI R R R EE 2 ERAE R R R LT
R T H R RRE dpAn B BRRE R T L B s T
FFET R 3t F 4 17 9 B -1k 3R 8 i TSCOL v TSCO2 p¥ 15 3
FFERE L 56 19 B YR A SR By 0 {1 F R HE
MR R % 32 2011 & { 373 & 1 SCALE 6.1 #%5% % sien
MAVRIC ¥ #]F 3] > 325 a8 BprgiEiacd s P 3 2240 § 5408
EF 0 SEFEETRFTHRT R EFATREEAF EHE IR
TAY o K ERIG A E G RERERL R DR E AT K
o MHEF BT RPEI TR ERRHAERE A TRES

150 FE sk k2 B A AT AT LR



Abstract

This project aims to improve the shielding calculation technique
for the TSCO1 and TSCO2 first Nuclear Power Plant test-run spent
fuel storage casks and evaluate the accurate and precise neutron and
gamma-ray dose rates on the cask surface. In the meantime, we will
take part in the surface dose rate measurement experiment to be
carried out by Institute of Nuclear Energy Research, so that we can
compare the calculation results with those of measurement and verify
the reliability of the shielding analysis technique established in this
project. In the project execution, we apply the MAVRIC control
sequence of the SCALEG6.1 code system, which was recently revised
by Oak Ridge National Laboratory in 2011, to calculate the neutron
and gamma-ray dose rates on the cask surface of these two storage
casks according to the 56 actually loaded spent fuel assemblies for
each cask. Furthermore, we prepare the measurement instruments and
establish calibration of neutron dosimeter and TLD. For the
requirements of measurement plan, we design the auxiliary measuring
system, like elevator and locator, to help getting the measurement data
efficiently. Finally, we will make a comparison of the surface dose
rate data between calculation and measurement and verify the
reliability of the shielding analysis technique established in this

project.
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Weutron Flux
Total Neutron Flux

Neutron Flux
Total Neutron Flux

Values Values

I 5 15E-05 - 1.88E-04
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Neutron Flux
Total Neutron Flux
Values

I 1 25604 - 3.93E04
I 4 16E03 - 1.28E04
I 1.35E03 - 4.16E03
[ 4.40E02 - 1.35E03

1.43E02 - 4. 40E02
4.B8E01 - 1.43E02

N 1 52E01 - 4.66E01
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I 1 60E00 - 4.93E00
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I 1 70E-01 - 5.27E-01
I 5 sec-02 - 1 70E-01

Responses
Response 1
Values

I 1.67E11 - 210812
I 1.67E10 - 1.87E11
I 1.48E09 - 1.67E10
[ 1.32E08 - 1.48E09

1.18E07 - 1.32E08

1.05E06 - 1.18E07
[ s.31E04 - 1.05E06
I s.29E03 - 9.31E04
I 7:zE02 - 3.29E03
I 557501 - 7.38E02
I 555500 - 6.57E01
I 521E-01 - 5.85E00
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Responses
Response 11
Values

Il = 61505 - 5.59E05
I 7 o504 - 261605

I = 4zc04 - 7.95E04
[ 7.38E03 - 242604
2.24E03 - 7.36E03
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N =2.59E03 - 1.79E04
I 7402 - 2.59E03
I 5 +0E0 - 37402
I 750500 - 5.40E01
I - 13E00 - 7.80E00
I 153501 - 1.13E00
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1.0

e D Dose : 20 mGy
' * % (non (no post anneal)) 1
0.9 - K -
% (3 min (no post anneal))
os L~ % (two steps 140s (no post anneal)) |
I 135@% T
0.7 -
0.6 - 4 : z -
L]
r i l - - 10.50% |
- £2 %
0.5 I i T £95%
0.4 i ] ] T
0 1 2 3 4 Average g
Readout Cycle
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DC LR 5~40 count net mGy-t mSv(Tissue) Avg Std
2 34160 339 0.0099 0.0085 0.4119 9.19 9.9 0.309
2 34070 297 0.0087 0.0073 0.3375 9.62
1 34035 331 0.0097 0.0083 0.3848 9.60 9.60 0.316
1 33979 309 0.0091 0.0077 0.3729 9.16
1 33913 352 0.0104 0.0090 0.3882 10.27 10.27 0.242
2 33874 354 0.0105 0.0091 0.4048 9.93
2 33842 333 0.0098 0.0084 0.3945 9.50 9.50 0.404
2 33815 338 0.0100 0.0086 0.3790 10.07
2 33771 340 0.0101 0.0087 0.3763 10.22 10.22 0.334
2 33727 347 0.0103 0.0089 0.4046 9.75
2 33682 309 0.0092 0.0078 0.3749 9.21 9.21 0.144
2 33636 306 0.0091 0.0077 0.3631 9.41
3 33594 339 0.0101 0.0087 0.3918 9.85 9.85 0.485
2 33565 339 0.0101 0.0087 0.3666 10.53
2 33512 329 0.0098 0.0084 0.3625 10.31 10.31 0.274
1 33471 320 0.0096 0.0082 0.3651 9.92
2 33401 312 0.0093 0.0079 0.3650 9.66 9.66 0.172
2 33360 312 0.0094 0.0080 0.3749 9.42
2 33297 313 0.0094 0.0080 0.3568 9.95 9.95 0.027
2 33266 304 0.0091 0.0077 0.3438 9.99

LiF(Mg,Cu,P) TLD 240°C Anneal Effect (post 130°C 10min)
T T T T
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