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Abstract

Core power distribution determines the distribution of core fission neutron and y ray source. In
the case of a certain reactor arrangement, core power distribution is the main factor that affects
the radiation safety of reactor pressure vessel (RPV) (as the fast neutron (E > 1.0 MeV) flux in RPV).
By combining the forward transport method with the adjoint transport method of a 2D discrete
coordinate method program DORT, this paper presents a set of analysis method which can quickly
judge the effect of the core power distribution change on RPV maximum fast neutron flux based on
the CAP1400 reactor model. This method avoids the necessity to perform repeated transport cal-
culation in the past analysis model. The sensitivity analysis for the influence of core power distri-
bution on RPV radiation can be finished with one forward transport calculation and one adjoint
transport calculation, as well as straightforward data process. This method can greatly improve
the efficiency of calculation and analysis.
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Figure 1. Analysis flow chart for the influence of core power distribution on RPV radiation
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Figure 2. Horizontal cross-section diagram of DORT(R,8) calculation model
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Figure 3. The circumferential distribution of fast neutron flux on RPV inner surface
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Figure 4. The influence of change of assembly power density on RPV maximum fast neu-
tron flux
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Table 1. Relative contributions of different assemblies in core to RPV maximum fast neutron flux

= 1 ETARRENE SEMX RPV PR KR FiEEFRAIERT STk

G5 A B C D E F G H | J K L M N (0]

1 2.77-15 7.28-15 2.01-14 5.21-14 1.23-13 2.70-13 5.22-13

2 1.43-15 5.03-15 1.41-14 3.67-14 1.03-13 2.83-13 7.10-13 1.64-12 3.44-12 6.76-12 1.19-11

3 1.43-15 6.01-15 2.25-14 7.77-14 2.16-13 5.81-13 1.67-12 4.49-12 1.07-11 2.28-11 4.63-11 8.64-11 1.40-10

4 5.04-15 2.26-14 1.02-13 3.97-13 1.31-12 3.53-12 1.06-11 2.90-11 7.17-11 1.61-10 3.35-10 6.53-10 1.12—09

5 2.78-15 1.42-14 7.80-14 3.97-13 1.82-12 6.76-12 2.07-11 6.39-11 1.87-10 4.83-10 1.15-09 2.51-09 5.00-09 8.57-09 1.45-08
6 7.38-15 3.70-14 2.17-13 1.31-12 6.77-12 2.99-11 1.12-10 3.82-10 1.21-09 3.40-09 8.43-09 1.91-08 3.98-08 7.05-08 1.07-07
7 2.04-14 1.04-13 5.86-13 3.56-12 2.08-11 1.12-10 5.07-10 2.31-09 8.09-09 2.41-08 6.29-08 1.48-07 3.22—07 6.17-07 8.28-07
8 5.30-14 2.88-13 1.69-12 1.07-11 6.44-11 3.84-10 2.32—09 1.24-08 5.15-08 1.72-07 4.74-07 1.16—06 2.65-06 5.23-06 7.16-06
9 1.25-13 7.25-13 4.58-12 2.95-11 1.89-10 1.23-09 8.15-09 5.16-08 2.25-07 9.58-07 3.35-06 8.96—06 2.17—05 4.46-05 6.52-05
10 2.76-13 1.68-12 1.10-11 7.32-11 4.92-10 3.45-09 2.44-08 1.73—07 9.61-07 4.14-06 1.84-05 6.57—05 1.81-04 4.04—04 6.82-04
11 5.39-13 3.56-12 2.35-11 1.66-10 1.19-09 8.63—-09 6.41-08 4.80-07 3.38-06 1.85-05 8.94-05 4.47-04 1.56-03 3.63-03 7.34-03
12 7.02-12 4.80-11 3.51-10 2.59-09 1.97-08 1.52-07 1.18-06 9.13-06 6.66—05 4.50-04

13 1.24-11 9.12-11 6.80-10 5.20-09 4.14-08 3.34-07 2.71-06 2.24-05 1.86-04 1.59-03

14 1.46-10 1.17-09 8.97-09 7.37-08 6.44—07 5.36—06 4.64-05 4.21-04 3.77-03

15 1.53-08 1.12-07 8.68-07 7.24—06 6.83—05 7.14-04 7.71-03
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