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Research on Calculation of Gaseous and Liquid Radioactive Release

During Normal Operation for Pressurized Water Reactor Plant

LV Wei-feng, XIONG Jun, TANG Shao-hua, LIU Jie
(China Nuclear Power Design Company, Litd. ., Shenzhen 518057, China)

Abstract: The gaseous and liquid radioactive release during normal operation is the
source of environmental impact assessment for pressurized water reactor (PWR) plant.
The general calculation model of gaseous and liquid radioactive release for PWR plant
was established according to the research on the release pathways and calculation basis,
and the main influencing factors were analyzed. Basing on the established calculation
model and the design data of CPR1000, the expected value of gaseous and liquid radioactive
release for CPR1000 was calculated and compared with the experimental data of Daya Bay and
Ling’ a0 Nuclear Power Stations. The comparison results show that the calculated value is
larger than the experimental data and the established calculation model is conservative,
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Table 1 Calculation data of CPR1000 Nuclear Power Plant (1/2)
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T2k 2 250 0.22 PCAD 10° 240
1b 2 HEK 1500 0.66 PCAV 10* 240
i TG HE K 5 000 0.011 PCAV 10 240
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Table 2 Calculation data of CPR1000 Nuclear Power Plant (2/2)
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Table 3 Expected values of gaseous and liquid radioactive release for CPR1000 Nuclear Power Plant
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Bz AL A G SCEHE) by i8R Gt BT Bl R 5 RS St
[N 1.33X10° 4.96 X103 4.57 X103 2.60X10% 1. 35X 10"
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Table 4  Gaseous radioactive release of Daya Bay and Ling’ ao Nuclear Power Stations™*
PI B HLLH A O T P HE i/ Ba
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2002 1.39X10"% — 6. 6710 —
2003 1. 13X 10! 9.43 X107 1.47 X108 5.50 X102 4.76 X107 1. 51X 108
2004 1. 26103 1.24X108 1.18X10° 1. 11X 10! 6.59 X107 1. 35X 108
2005 2.29X10% 1. 25X 107 5.48X10° 1. 80X 10!? 7.40 X108 7.55X10°
2006 2.34 X102 1. 69X 107 5.11X10° 1. 90X 10!? 6. 00X 108 6.40X10°
2007 1. 55X 10" 6.98X10° 3.94X10° 1. 38X 10!? 5. 65X10° 5.97X10°
2008 1. 27 X102 4.00X10° 2.46X10° 5. 85X 10! 2.61X107 4.48X10°
2009 1. 09X 10"? 4.30X10° 2.61X10° 1. 11X 10! 1. 25X 107 3.78X10°
2010 9. 44X 10" 4.31X10° 2.49X10° 9.59x 10! 3.48 X108 3.26X10°
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Table 5 Liquid radioactive release of Daya Bay and

Ling’ ao Nuclear Power Stations*]

Wi 63 WL A O 1 O P HE R/ G By

0y

PN AE) I
2002 2.29 0.14
2003 1.43 1. 02
2004 1.47 0.32
2005 1.27 0.26
2006 0. 896 0. 291
2007 1.08 0.253
2008 0. 559 0.215
2009 0. 501 0. 255
2010 0. 205 0.131
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