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Abstract

One of the main objectives in the design and manufacturing process of fuel assemblies is to fulfill
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the customer expectations with a product that assures its reliability during its stay in the nuclear
power plant. In order to improve fuel reliability in quality management way, the fuel rod served in
PWR plant is used as research object by means of Quality Function Deployment method (QFD). The
ASI step-by-step analysis and correlative matrix method are adopted in the analyzing process.
Fuel rod safety criteria such as: internal pressure, fuel temperature calculation has been taken out
to analyze the sensitivity of fuel rod parameters. The AHP method is used to evaluate importance
of the safety requirements. Correlative matrix can be made by the importance assessment of each
fuel rod technical characteristics to each safety requirements. Once the “House of Quality” is made,
major risk of fuel rod failure can be recognized and relative key parameters of fuel rod can be fil-
tered. Through detailed analysis and research, necessary suggestions are provided to keep integr-
ity and promote quality of fuel rod.
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Figure 2. PWR Fuel failure type from 1994 to 2006
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Figure 3. House of quality
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Figure 4. Fuel rod enveloped power history calculated by core physics analysis
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Table 1. The ratio of margin to criterion limit
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Table 2. Criteria comparison matrix
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Table 3. Importance rank of safety criteria
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Table 4. Calculation of correlation between characteristic parameters
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HXAEN 9.5 151.890  1339.340 0.134 29.653 263.387 189.160

wse  LRZEU 9.54 152.223  1341.360 0.131 29.596 263.048 108.180

x TRZE L 9.46 151.243 1337.280 0.131 29.708 264.553 136.580
x,=(U-L)/N 0.006 0.003 0.007 —0.004 -0.006 -0.150

% X AE NN 8.36 151.890  1339.340 0.134 29.653 263.387 189.160
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=(UU - LL)/NN 0.070 0.066 -3.496 0.000 0.005 0.678
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Figure 5. Technical correlation matrix
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Table 5. Interrelationship matrix
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