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Table 1 The test data of operators’ response to accidents (the rule-based interface) S
HI #m|\ 6" 10 14 22 28 32 34 36 37 39 42 46 49 51 54
1 80.0 110.0 23.0 15.0 120.0 48.0 93.0 7.0 9.0 19.0 20.0 17.0 69.0 10.0 45.0
2 83.0 115.0 27.0 18.0 150.0 58.0 100.0 7.0 10.0 24.0 26.0 20.0 80.0 11.0 60.0
3 90.0 130.0 30.0 19.0 170.0 65.0 110.0 7.0 12.0 32.0 28.0 35.0 83.0 12.0 62.0
4 100.0 145.Q 30.0 20.0 180.0 89.0 138.0 9.0 13.0 33.0 30.0 40.0 90.0 12.0 70.0
5 100.0 147.0 31.0 20.0 190.0 105.0 205.0 10.0 14.0 34.0 30.0 50.0 105.0 13.0 70.0
6 109.0 165.0 32.0 23.0 190.0 115.0 212.0 10.0 15.0 35.0 30.0 50.0 108.0 15.0 70.0
7 115.0 165.0 40.0 25.0 194.0 116.0 254.0 13.0 15.0 36.0 30.0 58.0 115.0 15.0 80.0
8 125.0 170.0 40.0 27.0 218.0 120.0 310.0 14.0 15.0 37.0 34.0 60.0 123.0 15.0 82.0
9 132.0 178.0 46.0 32.0 230.0 123.0 360.0 15.0 15.0 40.0 40.0 60.0 125.0 17.0 90.0
10 134.0 180.0 50.0 38.0 230.0 143.0 410.0 16.0 15.0 40.0 50.0 65.0 157.0 20.0 98.0
11 153.0 190.0 54.0 45.0 245.0 155.0 490.0 16.0 18.0 49.0 85.0 65.0 160.0 20.0 100.0
12 184.0 405.0 75.0 65.0 323.0 170.0 520.0 17.0 22.0 53.0 85.0 69.0 190.0 -22.0 100.0
13 199.0 350.0 188.0 520.0 20.0 24.0 60.0 130.0 70.0 230.0 22.0 110.0
14 232.0 195.0 580.0 24.0 30.0 70.0 150.0 70.0 240.0 22.0 110.0
15 671.0 35.0 35.0 90.0 265.0 30.0 110.0
16 710.0 , 30.0 160.0
17 ' 34.0 205.0
T1/2 119.28 157.45 36.93 25.24 209.59 118.37 300.91 12.94 16.04 41.15 41.58 51.39 127.36 17.16 90.33
#{E 131.14 175.00 39.83 28.92 214.62 120.71 355.19 14.67 17.47 43.47 54.86 52.07 142.67 18.82 95.41
WYERZE 44.25  73.55 14.02 13.77 61.67 44.55 201.28 7.27 7.06 17.82 40.03 17.17 60.32 6.97 37.70
R2 RUZET B 5E HCR #HE 100 ;
BRI HEH 0.60
; S o : 3 0.40
Table 2 Weibull distribution parameter in
HCR model for the operators of Qinshan 0.20
Nuclear power Plant % 0.10
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Fig.1 The probability curve of skill-based/rule-
based/knowledge-based operator response in
HCR model for Qinshan Nuclear Power Plant
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NAER c, C, B ¢
#1 0.29 0.87 1.79 0.45
% IAEA 0.70 0.407 1.2 0.32
% *EORE 0.72 0.388 1.13 0.33
£ ERIERR 0.676  0.425 1.36  0.29
1] 0.30 0.88 1.63 0.50
% IAEA 0.6 0.601 0.9 0.70
7 XEORE . 0.148 1.14 1.27 0.84
XERIFRE 0.668 0.523 0.805 0.74
Z1h ' 0.20 1.18 0.94 1.28
A [AEA 0.5 0.791 0.8 1.13
*Q %HE ORE 0.389 0.969 0.795  1.40

XERIFKE 0.527 0.744 0.810 1.04
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Fig.4 The probability curve comparison between
Qinshan Nuclear Power Plant and IAEA on the
S, R interface of operators in HCR model
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The Operator Reliability Experiment at Qinshan Nuclear
Power Plant by the Simulator

Zhang Li!, Huang Xiangrui’, Zhao Bingquan?, Wang Yao®
(1. Nanhua University, Hengyang , Hunan 421001, China ;

2. Tsinghua University, Beijing 100084, China)

[ Abstract ]

(HRA) for a long time. In the course of Qinshan HRA, a full-size simulator was used to conduct an experiment

The lack of data and availability is a major problem that embarrasses human reliability analysis

on the operator’s reliability. It involves 3 cognition patterns including those of the skill-based, rule-based and
knowledge-based and 23 abnormal events (55 HIs) which affect greatly the safety of power plant. The response
time and conditions of 38 operators were recorded and kinescoped. 764 data points were resulted. All the data
were analyzed and processed to develope HRA/HCR basic model parameter which matches with the features of
Qinshan Nuclear Power Plant system and personnels. This paper introduces the background , theory, method,
course, conclusion and their comparison with data obtained abroad.

[Key words] human reliability analysis (HRA) ; simulator, experiment; human cognition reliability (HCR)
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