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1. Suzhou Nuclear Power Institute, Suzhou, Jiangsu, 215004, China;
2. China Nuclear Power Engineering Company Ltd.(Shenzhen), Shenzhen, Guangdong, 518000, China

Abstract: Some of the nuclear power units of PWR newly put into operation in China have
suffered from sharp shaking of the main steam control valve, slow pressure drop of new steam and
other problems, which have certain impacts on the safety and economy of the unit. Through the
comparison of the design parameters and the test data, and using the heat transfer calculation model
to analyze, this study found that the design margin of 55/19B steam generator was lower than the
similar 60F steam generator, and was also lower than the usual steam pressure margin of 1.6x10’ Pa.
The new steam pressure of the steam generator, the main steam control valve and the flow area of
the steam turbine governing stage shall be comprehensively matched at the beginning of the design,
especially the valves with linear regulation characteristics in the opening range of more than 70%
shall be selected, so as to ensure the reliability and economy of the nuclear power unit throughout its
lifetime.
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Tab. 1 Structure and Thermal Design Parameters of Steam

Generators
55/19B | 60F A125 EPR
2R AT AT BT T
OXKAT | OXEAY | 10%EHAY | %K
I /MW 968.3 968 1707.5 | 1154
BHIFIHJ1/MPa 155 155 15.5 17.6
BHGIA R/ C 327.6 | 3272 | 3223 | 3299
YA R/ C 2923 | 292.6 | 2792 | 294.8
YR B/ C 3100 | 3099 | 3008 | 3124
B EFIFiA/(m’ - b 22840 | 23320 | 33610.8 | 28455.8
RS 4474 4640 | 10025 | 5980
LK BE/C 226 2305 | 2267 230
ZZIR I R J1/MPa 6.71 6.71 5.49 7.62
RIPUET /g + s ) | 5378 | 5475 | 94122 | 650.4
th A 2RI/ % 0.25 0.1 0.1 0.1
TSIRABIL/10 °m’ - K - W')| 8.80 13.4 19.4 8.80
URVEHME/mm 19.05 | 19.05 17.5 19.05
URIAEBEJE/mm 1.09 1.09 1 1.09
PEFTH 3.1 34 373 3.47
P R/m’ 5429 5630 |10329.35| 7960
PR IR % 37.51 | 3613 | 3669 | 38.02
BUHHFE/(KT - kW - h™) | 9595.00 | 9967.00 | 9811.00 | 9469.10
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Tab.2 Test Results of Power Plant Performance of Several
Representative Models

e ABI PYI TSI
AT ALSTOM | SIMENS | GE-ALSTOM
HUE TH B HIIE /MW 1089 1086 1754.8
i THUEIEL J)MW 1099.3 | 1103.4 1779.6
FIRITHTZEE S /MPa 6.68 6.56 7.36
FIRT ATV % 0.26 0.29 0.3
TR % 53 33 84.7
TR T2 % 54 39 84.6
FRETI3FFEE % 54 33 84.7
TR I4TFEE % 54 33 84.9

[AR A AE )i ans

(E(E/10Pa 60.76 | 59.70 69.10
'%%Effé%g}fﬁ 60.45 | 60.60 69.18

VAT IR A% 9.6 7.6 6.0
B RSB IGGH R AHE/m® | 1235 | 1.201 1.725
EERSEIZGETUR BRI E/m | 1215 1.259 1.676
e R TGO E TR 22/ % 1.62 2.48 2.84
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Fig. 4 Characteristic Curve of Control Valve of Unit
Design
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Tab.3 Main Parameters of TMCR Case of Steam Turbine
Corresponding to Three Types of Reactors

SRS CRP1000 | AP1000 | EPR

FZRIRETI/MPa 6.43 5.565 74.3

FETIRIE % 0.47 0.45 0.51
HEATRRL R/ (kg + s 7 1534.20 | 1835.08 | 2466.80
%ﬁgﬁiﬁgﬁ:\) 1582.60 | 1893.08 | 2544.60

H—RET/10°Pa 60.76 50.10 69.10
HE TR /MW 2903.8 | 3415.0 | 4615.6
I ZE /MW 29832 | 3513.0 | 4737.0
HLIHE/MW 1086.0 1253.0 | 1754.8

TEIRE Y 37.40 36.69 38.02

1 T4 FF T-5(VWO) A FE /% 3.15 3.16 3.15
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