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Abstract 
In Japanese BWR utilities, silicone rubber(VMQ) or fluoro rubber(FKM) has been used as a sealing material 
for the PCV upper flange and so on. However, these materials are not suitable for such use under the combined 
conditions of high-temperature steam and high-radiation dose by severe accident, so there is a possibility to 
reduce the sealing function that leads to a PCV flange leakage. Therefore, in the BWR plant owners recently 
decided to adopt an "improved EPDM" which has excellent characteristics against high-temperature and 
high-radiation emission conditions as the sealing material for the PCV upper flange.  
In this paper, we explain the result of the compression set test and the leakage test using a small flange 
simulating the actual PCV upper flange under high temperature condition up to 300 . 
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Fig.1 Structure of PCV upper flange 
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Fig.2 PCV upper flange enlarged view  
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Fig.3 Flange behavior under high pressure condition 
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Fig.4 Leakage mechanism of flange portion 
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Fig.5 Method of calculating compression set ratio 
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Test piece for Compression set Compression jig  
 

Fig.6 Test piece and Jig for Compression set 
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Table 2 Compression set test result of improved EPDM 
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Fig.7  

 

Fig.7 The result of Compression set test 
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Fig.8 Arrhenius plot data of up to 300°C 
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Fig.9 Thermogravimetric analysis test results 
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Fig.10 Photo of sample after test(Test No.4-3) 

Test No.6-3

42 70

Fig.11  
 

Dent

Sealing surface

Cut position

Sample appearance Sample cross section

Sealing surface

Surface hardness of seal 
surface 42 degrees

 
 

Fig.11 Photo of sample after test(Test No.6-3) 
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Fig.12 Comparison of dimensions
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Table 3 Test condition 
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Fig.13 Outline of Small Flange Leakage Test 
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Table 4 Test condition 
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