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Abstract

For solving the problem of water hammer caused by condensate spray valves closing in the deae-
rator extraction system of CPR1000 nuclear power plant, the water hammer force is calculated by
the time-history analysis method combined with FLOWMASTER one-dimensional fluid software
and CEASAR II pipeline stress analysis software. According to the calculation results of water
hammer force during condensate spray valve closing, we increase the support in the correspond-
ing position of the valve pipeline to ensure that the strength of the pipeline meets the require-
ments when the valve is on and off, and at the same time greatly reduce the vibration phenomenon
of the pipeline. Then this kind of nuclear power plant pipe water hammer general calculation me-
thod has been summed up.
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Figure 1. Fluid microcluster motion
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Figure 2. Hydraulic modeling scope
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Figure 3. Pipeline modeling scope
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Figure 4. Upstream force unbalance of spray valve
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Figure 5. Downstream force unbalance of spray valve
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Table 1. Pipeline mode grarph
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gEn M ik
1 0.291 1.829
2 0.432 2.717
3 0.497 23.121
4 1.093 6.866
5 1.33 7.122
6 1.148 7.21
7 1.19 7475
8 1.369 8.599
9 1.413 8.879
10 1.522 9.562

Table 2. Pipeline stress result
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Figure 6. Increased support positions
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Figure 7. Maximum stress points
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Table 3. Pipeline stress result after increased support
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Table 4. Maximum stress points comparison before and after reforming
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3 23.86 0.12
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