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Development and Application of UHMWPE Nozzle for Nuclear Power Plant
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Abstract: [Introduction] The paper aims to develop a corrosion resistant and wearable ultrahigh molecular weight polyethylene
(UHMWPE) nozzle in order to solve the nozzle erosion and corrosion problems of circulating water filtration system(CFI) which is
nuclear safety grade 3 system in nuclear power plant. [Method] Through the test of important processing parameters, the nozzle
manufacturing process was confirmed. In order to verify the wear resistance and hydraulic performance of the developed nozzle, the wear
resistance test of the material was carried out and the scour test and hydraulic test using developed nozzles also have been done. [Result]
Test results demonstrate that the UHMWPE nozzle has excellent wear resistance, which is much better than traditional materials. The
UHMWPE nozzle can meet the needs of high-speed erosion of nuclear power plants, and its hydraulic performance can also meet the
requirements of nuclear power plants. [Conclusion] The test results show that the performance of the UHMWPE nozzle is excellent. It
has been used in the nuclear power plant for one and a half years, after continuous operation, no scour deformation and corrosion
phenomena were found. Therefore, it is feasible to use it in the CFI system of nuclear power plant, which can replace the original
imported nylon nozzle.

Key words: circulation water filter system; nozzle; ultra high molecular weight polyethylene; wear resistance test; product manufacturing;
hydraulic test
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Fig. 1 Nozzle and pipe installation picture
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Fig. 2 Used nylon nozzle
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Tab. 1 Nozzle laryngeal size comparison mm
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Tab.2 Comparison of domestic UHMWPE resin and foreign
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Tab. 3 Roll abrasion test result
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Tab.5 UHMWPE aging test data comparison
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Tab. 4 Slurry abrasion test result
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Tab. 6 Effects of injection rate on products
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Tab. 8 Effect of cooling time on the size of products

TESTHER HIFTIE]/s VEfE R 1/MPa #24H J1/MPa BT HI5#%/10%

5% 19.39 60.8 80.8 0.101
10% 9.8 62.6 83.4 0.202
15% 6.68 66.8 88.4 0.305
20% 5.06 70.9 93.3 0.408
25% 4.08 74.5 97.7 0.495
30% 3.39 78.8 102.8 0.881
35% 2.93 82.6 107.4 1.698
40% 2.59 85.9 111.5 2.745
45% 2.29 88.3 114.7 3.893
50% 2.09 93.5 120.7 5.926
60% 1.98 98.5 126.5 6.238
70% 1.85 105.6 134.4 6.182
80% 1.83 110.5 140.1 6.158
90% 1.80 119.5 149.9 6.100
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130 23.86 23.90 23.69 23.82
150 23.68 23.70 23.70 23.69
170 23.59 23.70 23.59 23.63
190 23.55 23.70 23.70 23.65
180 23.58 23.58 23.70 23.62
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Tab. 7 Effect of mold temperature on product surface quality

BE - W = M B

25
WE Bk g Bk Bk BIK
20 NO NO NO NO NO NO
30 NO NO NO NO NO NO
40 NO NO NO NO NO NO
50 NO NO NO NO NO NO
60 NO NO OK NO OK NO
70 OK OK NO OK NO NO
80 OK OK OK OK OK OK
90 OK OK OK OK OK OK
100 OK OK OK OK OK OK
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Fig. 3 Overall hydraulic test equipment
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Fig. 4 Nozzle operation in nuclear power plant
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