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Analysis for Startup Physics Test of First 18 Months Refueling for
Unit 1 of Hongyanhe Nuclear Power Plant

Zhang Haizhou, Cao Yunlong
Liaoning Hongyanhe Nuclear Power Co. Ltd., Dalian, Liaoning, 116001, China

Abstract: The start-up physical test of 18-months refueling for unit 1 of Hongyanhe Nuclear
Power Plant has completed. The results show that the predicted value of 18-months refueling theory
is in good agreement with the measured results. The results verified the accuracy of refueling design.
In this paper, the results from the startup physical tests after 18 months refueling and the 12 months
refueling were compared, and the changes of core characteristics for 18-months refueling core are
pointed out and analyzed.

Key words: 18-months refueling, Start-up physical test

0 1
1 4 18 4 18
18 2895 MW 157
M5 AFA 3G 64
18 4.45% M5 AFA3G 24
18 4 8 28 16
2006 3 29 1 56 12 20 1 1
29 7 02 2.4% M5 AFA3G 4
2 3.1% M5 AFA3G
18 88 3 3.2% M5
AFA3G
in-out
2016-10-18 2017-04-16

1984—



2 \Vol.38. No.5. 2017

4 10 Ty
mg/kg 18504 MW.d/t(U) T [
SCIENCE 10°%~107% %FP]
V2 SCIENCE V2 Tw T,
CPR1000 [ 10°~107 %FP]

Qiso  Ciso Omod

2 18 taop
2.1
2
225
615
R 170 18
R
2 10° 1
Table 2 Isothermal Temperature Coefficient Designed
199 and Measured 10° !
1924 mg/kg 18 ARO -224 | -269 | 045 | 36
2.2 12 ARO -339 | -2.045 | 1.345 | +356
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1 ARO mg/kg Table 3 Comparison of Boron Differential Value of
Table 1 ARO Critical Boron Concentration Designed Designed and Measured
and Measured mg/kg
/mg-kg™ /mg-kg™

18 1955 1924.2 -30.8 +50 18 ARO 729 223 0.06

12 1473 1472 -1 £50 12 ARO -9.19 -9.85 -0.66
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Table 4 Control Rod Integral Value Measurement 6
Results Table 6 Enhance Power Physical Test Results
1/10° 2/10°° 1% -
I%FP 0 F oy Fxy DAI%
SA 530 520.69 -1.76
18 0.617 | 15256 | 1.5116 | 0.67
sB 1044 958.05 -8.23 30
12 0.621 | 1.3676 | 1.4075 | 1.08
sC 575 580.29 0.92
D 668 68912 316 s 18 1491 | 14784 | 14760 | 0.75
G1 287 288.15 0.35 12 1.368 1.3703 1.4075 0.74
G2 731 739.82 1.2 100 18 1.987 | 1.4624 | 1.4922 0.8
N1 883 880.14 -0.32 12 174 | 13713 | 14102 | 055
N2 592 546.99 -76
R 1111 1066.4 -40 3
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Table 5 Calibration Results of Intermediate Range
Calibration Test 10 A
1 2 1 18
C1 RT | ATWT | C1 RT | ATWT 1
18 3.028 | 3.837 | 4.646 3.18 | 4.023 | 4.865
12 3.8098 | 4.882 | 5.8642 | 4.0792 | 51117 | 6.1443 18
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