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Improvement of Thickness Measurement of Post Irradiation Sheet

REN Liang, JIANG Linzhi, GUO Chengming, YIN Chunyan, YU Feiyang
Nuclear Power Institute of China, Chengdu 610041, China

Abstract The high uncertainty in the thickness measurement of post irradiation sheet was analyzed, and based on the analysis, a large
number of measurement tests were taken, a series of improvements were proposed. The manipulator driving measurement was replaced
with the action—oriented measurement, which has effectively solved the problems concerning the stick side determination, the standard
block fixing and the control of the head contact forces. The measurement uncertainty was reduced by one order of magnitude. The
radiation dose, the labor tension and the time were likewise reduced with very significant economic and social benefits.
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Table 1 Result on thickness measurement of sheet
in different side elevation angles

B A J5E 3 I 4 /mm

MRS — — —
i <71 BE 1 W~z A1 BE 2 Sz ff1 BE 3
1 3.088 3.102 3.112
(a) HEMKX (b) B HE 2 3.091 3.099 3.120
(a) Front area of hot cell (b) Hot cell 3 3.095 3.098 3.123
E1 hE&SD AR ERE ‘5‘ ;822 2(1)(9)(7) ;ﬁ‘g‘
Fig. 1 Hot cell of NPIC 6 3,087 3.096 3123
7 3.084 3.098 3.127
8 3.080 3.103 3.115
9 3.091 3.103 3.112
10 3.094 3.099 3.132
11 3.087 3.097 3.126
12 3.086 3.094 3.117
13 3.085 3.096 3.115
14 3.089 3.101 3.120
(a) RER B S (b) I SN 5 234y 15 3.093 3.093 3.119
(a) Measurement section (b) Control section 16 3.076 3.101 3.117
) . 17 3.080 3.104 3.121
in hot cell outside of hot cell
18 3.086 3.099 3.126
B2 AEEENFN 19 3.084 3.100 3.119
Fig. 2 LVDT of hot Cell 20 3.085 3.096 3.123
I DISE FEE 3> B 2> JE 1
(2) BRI A D, VE(X X)X =X 4 -+ +(X,—X)?
x2 MNEFELHAWNEENZLER
(3) PRUEAHNE B : Ulw)=[ z Vil(n=1)1 Table 2 Result of thickness measurement before
ok X, 5 AR 0 R (R improvement
N A 3 > Qﬂ =N N 0 »‘ﬂ =X 3 > b N —
ﬁxﬁm%/g\*%r‘ﬂﬁ()“%ﬁ@iX{Eﬁ()“%ﬁ/fﬂ:ﬂ‘ﬂ[ A B bE T 5 fmm B T R
WA ASC Sk 5 4 A 422 fink F7, LASUIBRARR 0 £ A B3 A9 57 sl ik i D 1 3.008 3,088 3123 3103
SR AR T AR A AR A 2 3.140 3099 3210  3.150
3 3.086 3.100 3.096 3.094
1 Eiﬂ“iﬁiﬁ 4 3.150 3.135 3.074 3.120
5 3.086 3.097 3.093 3.092
57 : ol A A E RN A A
PR LIRS TR R RS SR [NV TN N A 6 3.09 3096 3087 3093
PR > 00 Sk 22 fi Al b 2R TR0 O DR e — o g BE R A T &, XA 7 7 3.099 3.088 3.086 3.091
PRER MLAT 2 E A Bt e B MR I 0 H: 4 Xof 2 1 0 i 8 3.095 3.124 3.097 3.105
TR, T PR RS0 S B SR O A AR B ) BE S K 9 3098 3103 3102 3.101
R N N 10 3.213 3.154 3.187 3.185
IS t%l ﬂ‘ L 1 EHA‘I'IIE‘ . —0.
$%J:,EE?‘JJ‘ J%liEﬁ*ﬁ*ﬂ‘@fn?@%ﬁ*ﬁﬂ%rgugﬁ i 3100 3109 3089 3009 00030020
T2 246 % ST D R B TR AR A Sk TG 9 38 JE N AR A 12 3.086 3112 3.103 3.100
1) [ B Uy 2 A7 7E 13 3.085 3.113 3.103 3.100
MO &5 B R ROSEBoi ok F, W = B B oK, 5 ER 14 3.189 3.176 3.168 3.178
V(DR 220k, B A 00 S 3 1 900, 0 2 6 40 12 ;832 z?gf g(l)gg ;gzz
2 Myt B R -2 s 3 S : : : :
@(i’% 1)0 *ﬁﬂ‘lﬁ(m %m”%ﬁﬁ%&{muEﬁ‘*ﬁ*ﬁ?ﬁ(ﬁé@)ﬁmﬂ 17 3.098 3104 3.099 3100
SECE DU SO PR S i R e (3R 2) , S BE LS R B A 18 3.146 3.123 3.136 3.135
SCRRIE R PR RE AT I B IR B U, A TN B 19 3.097 3.100 3.082 3.093
20  3.089 3096  3.09  3.094
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Fig. 3 Effect diagram of special fixture design
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Table 3 Data obtained before and after improvement
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1 2 3
1 3299 3295 3287 3.294
2 3270 3290 3270 3277
3 3287 3276 3292 3.285
4 3279 3270 3263 3.271
5 3240 3238 3246 3241
6 3239 3246 3241 3242
7 3234 3229 3232 3232
8 3215 3.198 3192 3202
g 9 3201 3197 3205 3201
g 10 3213 3m5 3a86 3202 o
T 11 3194 3195 3.191 3.191
M2 3077 3186 3188 3184
13 3165 3.170 3172 3.169
14 3.149 3.153 3.146 3.149
15 3138 3.145 3.134 3.139
16 3.137 3.146 3.135 3.139
17 3125 3.118 3.128 3.124
18 3128 3.119 3.115 3.121
19 3121 3106 3122 3.112
20 3.105 3.099 3.106 3.103
1 3299 3295 3287 3.294
2 3275 3287 3273 3278
33271 3270 3269 3.270
4 3267 3262 3260 3.263
5 3242 3240 3248 3.248
6 3239 3246 3241 3242
7 3234 3229 3232 3232
8 3215 3216 3214 3215
g O 3208 3214 3207 3210
10 3203 3202 3204 3.203
s 0.001—0.008
=11 3194 3192 3191 3.9
Y12 3177 3186 3.188 3.184
13 3165 3.170 3172 3.169
14 3.158 3.153 3162 3.158
15 3149 3.145 3.152 3.149
16 3.137 3.146 3.135 3.139
17 3127 3133 3.128 3.129
18 3128 3.119 3.115 3.121
19 3113 3.108 3.109 3.110
20 3.105 3.099 3.106 3.103
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Table 4 Effect on persons and equipment before
and after improvement

N INVE T 97 8)) ML I 4t
TAEN % - N
F /Sy 58 B /d 1A /d
WU 512 125 12.5
ik ) 171 4.2 4.2
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