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Method and System Development of Lifetime Evaluation
for Tube Fuse in Nuclear Power Plant

SHI Jie
(Suzhou Nuclear Power Research Institute, Suzhou 215004, China)

Abstract: Based upon comprehensive studies on the lifetime evaluation methods of nuclear
tube fuses, a fuse lifetime anticipation model based on the theory of electromigration was
determined, and a set of fuse lifetime evaluation system was developed. This system enables
the collection of accurate and completed lifetime test data which can be analyzed and processed,
from which the anticipated fuse lifetime can be evaluated. Finally, an example of lifetime tests
for TDP44-1A type fuse was given to verify the effectiveness of the evaluation methods
mentioned above.

Key words: tube fuses; lifetime evaluation; electromigration; lifetime anticipation model;
lifetime evaluation system
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Fig. 1 Lifetime test evaluation system
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Table 1 Open time of fuse at accelerated ageing test

B PE I i) T UGE I i) AT #/h WBE RS i #E
1 2009-12-12 17:18 2010-01-20 16:11 934 4 PR
2 2009-12-12 17:18 2010-01-16 15:45 838 2 Pl IR
3 2009-12-12 17:18 2010-01-29 19:20 1154 7 Pl IR
4 2009-12-12 17:18 2010-01-26 10:33 1073 6 Pl IR
5 2009-12-12 17:18 2010-02-03 0:00 1254 11 IEH IR H
6 2009-12-12 17:18 2010-02-03 0:00 1254 12 IEH IR H
7 2009-12-12 17:18 2010-02-03 0:00 1254 13 IEH IR H
8 2009-12-12 17:18 2010-01-22 15:35 982 5 PR
9 2009-12-12 17:18 2010-01-19 10:05 904 3 PR
10 2009-12-12 17:18 2010-02-03 0:00 1254 14 IEH IR H
11 2009-12-12 17:18 2010-02-03 0:00 1254 15 IE IR
12 2009-12-12 17:18 2010-01-31 19:25 1202 8 Pl AR
13 2009-12-12 17:18 2010-01-14 16:20 791 1 Pl AR
14 2009-12-12 17:18 2010-2-2 15:53 1246 10 Pl IR
15 2009-12-12 17:18 2010-2-3 0:00 1254 16 IE IR H
16 2009-12-12 17:18 2010-2-1 15:56 1222 9 Pl IR
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Table 2 Result of mean rank order calculation

i k 4 Ay Ad, F'(#) R'(%) Ing In[—In R(2)]

1 1 791 1 1 0.0427 0.957 3 6.673 3 —3.1322

2 2 838 2 1 0.103 7 0.896 3 6.731 0 —22124

3 3 904 3 1 0.164 6 0.8354 6.806 8 —1.7154

4 4 934 4 1 0.225 6 0.774 4 6.839 5 —1.3638

5 5 982 5 1 0.286 6 0.713 4 6.889 6 —1.0856

6 6 1073 6 1 0.347 6 0.652 4 6.978 2 —0.850 9

7 7 1154 7 1 0.408 5 0.5915 7.0510 —0.644 1

8 8 1202 8 1 0.469 5 0.530 5 7.0917 —0.4558

9 9 1222 9 1 0.530 5 0.469 5 7.108 2 —0.279 6

10 10 1246 10 1 0.5915 0.408 5 71277 —0.1107
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