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Technical Development of Dimensional Measurement for
Irradiated Fuel Rod after Upgrade of System in Hot-cell
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SUMMARY

Non-destructive test system was installed at hot-cell(M1) in IMEF (Irradiated
Materials Examination Facility) more than 14 years ago for the diametric
measurement of fuel rod. But this system must be needed to be remodeled for
the effective operations. In 2006, the system was upgraded for 2 months.

Some of electronic parts were added in PLC panel, and operating panel was
re—designed for the remote control. To operate the fuel bench by computer, AD
converter and some I/O cards were installed in computer. All of softwares were
developed in Windows-XP system instead of DOS system. Control programs
were made by visual-C language.

After upgrade of system, operator can control diametric measurement easily.
Series of tests were carried out automatically and data of each test were saved
continuously.

With consideration of ECT(Eddy Current Test) installation, the computer
program and hardware were set up as well. But ECT is not installed yet, so we
have to check abnormal situation of program and hardware system. It is planned

to install ECT in 2007.
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Diameter (mm)
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DUPIC 6th Fuel Rod(B-6) Dimension Measurement
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# 4 DUPIC 6%t 4z Z2o| XAEH Data
E=RSE R A-6 B-6 C=3

(mm) 0° 45° 90° 135° 0° 45° 90° 135° 0° 45° 90° 135°
0 12.089 12.13] 12.152) 12.121] 12.037| 12.055[ 12.059| 12.087] 12.042| 12.042| 12.054] 12.052
1 12.087 12.15] 12.126] 12.111] 12.072| 12.069| 12.086| 12.092] 12.074| 12.065] 12.053| 12.066
2 12111 12.14] 12.126] 12.133] 12.096] 12.127| 12.127] 12.141| 12.119] 12.092| 12.085 12.1
3 12.128] 12.151] 12.132| 12.146] 12.099| 12.135] 12.126[ 12.144] 12.122] 12.092| 12.089 12.1
4 12.13] 12.15] 12,137 12.15] 12.105] 12.135| 12.126] 12.147[ 12.123| 12.098] 12.092| 12.102
5 12.132] 12.15] 12.14] 12.148] 12.106f 12.136[ 12.127] 12.146] 12.123] 12.103] 12.092 121
6 12.134] 12.15] 12.138] 12.137| 12.107| 12.138| 12.126| 12.144] 12.124] 12.103| 12.093] 12.099
7 12133 12.15] 12.14| 12.14] 12.107] 12.136] 12.127] 12.146] 12.122] 12.103] 12.091] 12.093
8 12132 12.15] 12.14] 12.139] 12.111] 12.137| 12.126] 12.145] 12.121] 12.104] 12.092] 12.094
9 12.128[ 12.152] 12.138] 12.14] 12.109| 12.136[ 12.127| 12.143] 12.116] 12.106f 12.093] 12.092
10 12,131 12.159| 12.141) 12.138] 12.119| 12.137| 12.126] 12.136] 12.114] 12.106f 12.091| 12.095
11 12.129] 12.159| 12.14| 12.14] 12.115] 12.133] 12.124| 12.135] 12.112| 12.107| 12.092] 12.09
12 12.122| 12.161] 12.139] 12.14] 12.114] 12.137] 12.125] 12.134] 12.106] 12.111] 12.092] 12.082
13 12.12] 12.158] 12.141| 12.139| 12.115] 12.136] 12.126] 12.137 12.103] 12.111] 12.093| 12.084
14 12.119[ 12.159| 12.139] 12.14] 12.117] 12.134| 12.126] 12.134] 12.103] 12.11| 12.091| 12.084
15 12.115[ 12.16] 12.139] 12.14] 12.117] 12.136[ 12.122] 12.137] 12.093]| 12.105] 12.094[ 12.083
16 12.108] 12.16] 12.139] 12.142] 12.117] 12.135] 12.118] 12.135] 12.093]| 12.101| 12.093| 12.082
17 12.11 12.16] 12.14] 12.139| 12.118] 12.137| 12.115] 12.134] 12.093| 12.101] 12.092| 12.081
18 12.11 12.15] 12,139 12.14] 12.114] 12.135] 12.117] 12.134] 12.093| 12.103] 12.092| 12.082
19 12.109[ 12.15] 12.14) 12.139] 12.115] 12.145] 12.115] 12.135] 12.084| 12.103] 12.094[ 12.082
20 12.108[ 12.152] 12.14] 12.14] 12.112| 12.145] 12.116] 12.134] 12.083]| 12.103|] 12.096] 12.082
21 12.109[ 12.144] 12.147) 12.138] 12.108] 12.146[ 12.116] 12.134] 12.083]| 12.094| 12.099| 12.082
22 12.11] 12.139] 12.147| 12.138| 12.105 12.147| 12.115] 12.134[ 12.084| 12.094 12.1] 12.082
23 12.11] 12.138] 12.149] 12.14| 12.106f 12.147| 12.116] 12.134[ 12.083| 12.087] 12.101| 12.084
24 12.106] 12.132] 12.148] 12.141| 12.105] 12.145| 12.126] 12.134] 12.084] 12.082] 12.102] 12.091
25 12.105[ 12.131] 12.147) 12.14] 12.106f 12.147] 12.125] 12.134] 12.082]| 12.082| 12.094] 12.093
26 12.103[ 12.131] 12.148] 12.14] 12.108] 12.146] 12.135| 12.136] 12.082]| 12.075] 12.092[ 12.103
27 12.101| 12.132] 12.148] 12.15] 12.106] 12.145| 12.136] 12.135] 12.081| 12.073] 12.092| 12.104
28 12102 12.13] 12.144] 12.15] 12.106] 12.146] 12.145] 12.135] 12.082] 12.072] 12.091] 12.102
29 121 12.129| 12.139] 12.15] 12.105] 12.147| 12.146] 12.136] 12.083| 12.074| 12.082| 12.104
30 12.099[ 12.131] 12.139| 12.149| 12.104f 12.146[ 12.145| 12.136] 12.084| 12.072| 12.083] 12.11
31 12.099[ 12.129] 12.141) 12.149| 12.106f 12.145] 12.143| 12.137] 12.09]| 12.072| 12.081] 12.111
32 12.1] 12.128] 12.138] 12.15] 12.105] 12.146| 12.145] 12.145] 12.092| 12.073] 12.073| 12.112
33 12.107| 12.128| 12.14] 12.149| 12.106| 12.145| 12.147| 12.147] 12.091| 12.073] 12.072| 12.115
34 12.11 12.13] 12,139 12.15] 12.104] 12.147| 12.145] 12.149] 12.093| 12.074] 12.072| 12.122
35 12.11] 12.122] 12.138] 12.151] 12.101f 12.146] 12.146] 12.151[ 12.102] 12.072] 12.073| 12.122
36 12.109[ 12.121] 12.139] 12.157 12.1] 12.145] 12.148] 12.156] 12.11] 12.072] 12.071] 12.122
37 12.109[ 12.122] 12.14) 12.158] 12.102| 12.145] 12.147| 12.156] 12.113]| 12.074| 12.075] 12.119
38 12.118[ 12.121] 12.139| 12.158| 12.101] 12.145| 12.147| 12.155] 12.114] 12.07| 12.072] 12.111
39 12.12] 12.13] 12.142] 12.149| 12.105] 12.146| 12.145] 12.157| 12.122| 12.074] 12.075] 12.114
40 12.119[ 12.131] 12.142] 12.148] 12.106] 12.147| 12.146] 12.157] 12.123] 12.08] 12.073] 12.11
41 12.118[ 12.129] 12.14) 12.151] 12.106f 12.138| 12.146| 12.155] 12.124] 12.081f 12.071] 12.105
42 12.119[ 12.138] 12.139] 12.15] 12.105] 12.135] 12.146] 12.156] 12.125] 12.083| 12.071| 12.103
43 12.122| 12.138] 12.139| 12.149| 12.111| 12.137| 12.145] 12.1567] 12.123] 12.082| 12.073| 12.101
44 12.128] 12.138| 12.139] 12.15] 12.119] 12.136| 12.146] 12.153] 12.123] 12.086] 12.073| 12.103
45 12.13] 12.138] 12.139| 12.151] 12.116f 12.134| 12.145] 12.156[ 12.123| 12.092] 12.073| 12.103
46 12.127] 12.139] 12.14) 12.149] 12.117] 12.136[ 12.148| 12.156] 12.122] 12.093| 12.072| 12.103
47 12.127] 12.141] 12.144) 12.148] 12.118] 12.133| 12.146| 12.157] 12.121] 12.102| 12.074| 12.104
48 12.129[ 12.144] 12.149] 12.148] 12.116f 12.136] 12.144| 12.156] 12.122] 12.104| 12.072] 12.102
49 12.129] 12.152] 12.15] 12.142| 12.116] 12.133] 12.147| 12.156] 12.122| 12.103] 12.071] 12.103
50 12.129] 12.151] 12.149| 12.142| 12.116] 12.134] 12.14] 12.154] 12.122] 12.105| 12.073] 12.102
51 12.122| 12.153| 12.155| 12.141| 12.116] 12.135] 12.136] 12.154] 12.121] 12.103] 12.071] 12.102
52 12.119] 12.1568| 12.156] 12.142] 12.116f 12.137| 12.137| 12.154] 12.118] 12.106f 12.075] 12.102
53 12.121] 12.157] 12.158] 12.142] 12.116f 12.135] 12.134| 12.155] 12.118] 12.106f 12.083| 12.103
54 12.12] 12.159] 12.16] 12.15| 12.115] 12.136] 12.136] 12.156[ 12.121] 12.101] 12.082| 12.103
55 12121 12.15] 12.161[ 12.148] 12.115) 12.136] 12.135] 12.156[ 12.122] 12.103] 12.085] 12.104
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# 5 DUPIC 64t iz 29| XAZFY Data(Al%)
56 12.119 12,16 12.169| 12.149] 12.115] 12.138| 12.135] 12.156| 12.122| 12.098] 12.092| 12.102
57 12.12] 12.149 12.17] 12.149| 12.115] 12.135] 12.127] 12.153| 12.124| 12.097] 12.093] 12.104
58 12.119] 12.149 12.17] 12.154| 12.116| 12.137] 12.127] 12.145] 12.123| 12.092] 12.095| 12.102
59 12.119] 12.149] 12.169| 12.159] 12.1156| 12.137| 12.127] 12.147] 12.123] 12.094] 12.095] 12.103
60 1212 12.147] 12.178] 12.158] 12.116] 12.137| 12.127| 12.147| 12.122] 12.091] 12.095] 12.102
61 12.119] 12.151f 12.179| 12.162] 12.116] 12.145[ 12.126] 12.146] 12.122] 12.093] 12.094| 12.104
62 12.12] 12.147 12.18 12.16f 12.117f 12.138| 12.126] 12.138] 12.121| 12.094] 12.093| 12.104
63 12.123] 12.148] 12.179| 12.164] 12.115] 12.135] 12.133] 12.138| 12.124] 12.092] 12.092] 12.101
64 12.123] 12.146 12.18] 12.169| 12.115] 12.137 12.13] 12.138] 12.113] 12.087] 12.091] 12.103
65 12.129] 12.141 12.18 12.17f 12,117 12.136| 12.132] 12.135] 12.115] 12.085] 12.093]| 12.102
66 12.129] 12.141| 12.169 12.17] 12.115f 12.135| 12.131] 12.131] 12.114] 12.092 12.09] 12.102
67 12.13] 12.141] 12.169 12.18] 12.115] 12.134) 12.133] 12.127] 12.112| 12.093| 12.088] 12.103
68 12.13] 12.139 12.17] 12.178] 12.116] 12.143] 12.129] 12.125] 12.113| 12.092] 12.088| 12.107
69 12.13 12.14 12.17] 12.178| 12.116] 12.146| 12.128] 12.127| 12.112| 12.091] 12.092|] 12.103
70 12.129] 12.139] 12.169 12.18| 12.117] 12.145) 12.131] 12.125] 12.112| 12.089| 12.092| 12.102
71 12.129 12.14| 12.168 12.18] 12.116] 12.165] 12.129] 12.128| 12.113| 12.082| 12.092 121
72 12.14] 12.138| 12.169| 12.178] 12.117] 12.156] 12.129] 12.135] 12.112] 12.083] 12.092| 12.102
73 12.14 12.14) 12.171] 12.179] 12.115] 12.155] 12.131| 12.137| 12.112|] 12.076] 12.095| 12.093
74 12.141] 12.141 1217 12.179] 12.116] 12.167] 12.134] 12.135] 12.112| 12.073] 12.093| 12.092
75 12.147] 12.139] 12.171) 12.179] 12.1156f 12.15656] 12.133] 12.137] 12.111] 12.072] 12.095| 12.092
76 12.149] 12.144| 12.178] 12.178] 12.117] 12.166f 12.136] 12.136] 12.112] 12.072] 12.099| 12.091
77 12.151 12.14] 12.169] 12.171| 12.116] 12.156] 12.135] 12.136| 12.112| 12.073] 12.102| 12.094
78 12.151] 12.139 1217 12.172] 12.117] 12.166] 12.147] 12.136] 12.105| 12.071] 12.099| 12.093
79 12.161] 12.137] 12.171) 12.172] 12.118] 12.155 12.16] 12.134| 12.105] 12.063] 12.097] 12.093
80 12.152 12.14] 12.165 1217 12117 12.156| 12.156] 12.135| 12.104| 12.062] 12.096]| 12.092
81 12.149 12.14) 12.164| 12.174] 12.117] 12.157] 12.1567] 12.134| 12.105] 12.063] 12.093 12.1
82 12.148] 12.146] 12.164| 12.174] 12.117| 12.1567] 12.165] 12.137] 12.104) 12.063] 12.092| 12.103
83 12.15] 12.148| 12.165| 12.172] 12.116] 12.156 12.16f 12.138] 12.106| 12.065] 12.094| 12.103
84 12.151] 12.147| 12.164| 12.171] 12.118] 12.155 12.16f 12.136| 12.104| 12.064] 12.094| 12.102
85 12.149] 12.149] 12.164) 12.169| 12.117| 12.156| 12.162] 12.146] 12.104) 12.064] 12.081| 12.105
86 12.151] 12.149] 12.163 1217 12.116] 12.166] 12.163] 12.148| 12.111| 12.062| 12.082 12.101
87 12.149] 12.148 12.17 12.17f 12.108f 12.156| 12.161] 12.145| 12.114] 12.063] 12.081] 12.103
88 12.151 12.15] 12.169| 12.169| 12.107| 12.156] 12.158| 12.148| 12.112| 12.062] 12.076] 12.093
89 12.148] 12.148] 12.172) 12.169| 12.107| 12.1566| 12.167] 12.154] 12.111)] 12.061] 12.072| 12.092
90 12.151] 12.148 1217 12.161] 12.108] 12.155| 12.156] 12.154] 12.114] 12.063] 12.075] 12.092
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