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Iterative method on recognition of sensitive parameter for
nuclear reactor passive system physical progress
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Abstract ; Parameter sensitivity analysis of nuclear reactor passive system is the main part of uncertainty analysis for passive system reliability.
There are drawbacks for correlation coefficient to describe the parameter sensitivity of success criteria of passive system physical progress. So an
iterative method was proposed, the method took account of correlation coefficient and partial correlation coefficient for input parameters, success
criteria and correlation coefficient between parameters comprehensively, and the validity and practicability of the method were verified by a specific
case. It is suitable for iterative method to analyze partial correlation of success criteria, to recognize more accurate sensitivity parameters and to
provide reference for improving reliability of passive system physical process.
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Fig.1 Parameter sensitivity analysis diagram of PRHRS physical phenomena success criteria
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Tab. 1 Input parameters and their uncertainty distribution

A= Z R A il
1 CMT2:#0i £ R BB 2 4L IEZ5(0.44,0.56)
2 HX K& m 1EZ5(0.015 75,0.002)
3 RN (LK) B0 K 17%7(494.85,504.85)
4 HX 75 25 738 T AR m’ 557(0.124 168,0. 144 168)
5 SN HE BT MW, 11571(3366,3434)
6 FESE S MPa ¥757(15.19,15.81)
7 CMT /K ik K 1447(300,344. 1)
8 IRWST jE B - N© K 157(300,344.1)
9 IRWST JEJF - F? 1159(306,350. 1)
10 HX 7KK ¥1%7(3.0,3.4)
11 HX 3 [ RERH 2%k 157(0.24,0.3)
12 HX H 1 RERH &R 5K $957(0.24,0.3)
13 — YA iR K 57(569.87,578.21)
14 HX EEHER m 1447(0.018,0.020)
15 HX P2 - SMEK B m’ R K SR E)
16 HX $hAz i E e - SME TR BB m’ R E R KB SMER R
17 HX AR - PARAKT B m’ WRREE K R E]
18 HX SR - WA H B m’ IR ERC K R
19 Ha ARG Proy ¥155(0.9,1. 1) - AL ¥
20 0TS Py, ¥157(0.9,1. 1) -2 4L 1
21 CMT B AP R %L #%3(0.8,1.2) - 241
22 Y S W/(m - K) EA,LL) - FE T
23 CMT1 40 5 ] BB 2R 4L 1EZ5(0.88,1.12) 4K H T
24 FEAF I MW, EA(0.88,1.12) - Ak A+
25 SG [H] % REFH FR 4K ¥155(0.9,1. 1) - 2L ¥
26 HX 7K KB m ML A A FRAS  EAR 3
27 HX 455 A +57(620,750)
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Tab.2 Parameters having correlation with

PCT judging by traditional method
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Fig.2 Physical difference of correlation coefficient and

partial correlation coefficient
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Tab.3 Partial correlation analysis of IRWST temperature-N
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Fig.3 Schematic diagram of iterative method
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Tab.4 Partial correlation between HX total

length of horizontal pipe and PCT
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Tab.5 Parameters existing correlation with

PCT after iteration
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