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Research and application of power frequency and frequency conversion online
switching technology for circulating pumps in nuclear power station

FU Jianjun, WANG Dongyang, WAN Yujing, YANG Xihong, XU Long
(Jiangsu Nuclear Power Corporation, Lianyungang 222044, China)

Abstract: The circulating pump of a certain power plant has applied frequency conversion speed regulation
technology for the first time in domestic nuclear power station, and the system is configured with a frequency
converter processing frequency bypass switch. Therefore, the circulation pump has two operating modes: power
frequency operation and frequency conversion operation. The switch between the two modes was originally
designed as pump shutdown switch, resulting in a decrease in the reliability of the circulation pump system
operation and the inability to switch to a more economical operating mode online based on seasonal seawater
temperature. After a detailed analysis of the impact of factors such as residual magnetic voltage of the circulating
pump motor, circulating water flow rate, and system protection configuration on the online switching of the
circulating pump power supply, the power station has conducted research and improvement on the online mutual
switching technology of the circulating pump power frequency and frequency conversion, and implemented and
verified it in engineering practice. The application of this technology has important reference significance for the
design of the circulating pump in later engineering and the transformation of the circulating pump in commercial
units.
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Fig. 1 Flow diagram of circulating water system
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Fig. 2 Circulating pump frequency conversion system diagram
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Tab. 1 Operating parameters of circulating pumps under

different seawater temperatures
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Fig. 3 Decay diagram of residual magnetism voltage of

circulating pump motor
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Tab. 2 Closing impulse current in residual voltage closing mode
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40 5.5 6.5 10.2 128 153
30 6.0 7.2 11.0 14.8 15.2
25 6.4 8.2 12.9 15.6 16.8
20 7.0 8.5 135 172 178
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Tab. 3 Calculation results for transient flow in extreme cases
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Fig. 4 Attenuation diagram of circulating water flow
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Fig. 5 Schematic diagram of circulating pump motor protection
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Fig. 6 Logic diagram for frequency conversion and power frequency switching of circulating water pump

4 YRR ARREAER

4.1 YREBRSIER

T4 F7Z Aa 17 1n) LA 55 B Uit , BTl
BHLAFAERIBE R, A SR IE R shHLkS sh
WAE LW P2 QF R TEE N, B hHL L
B of o o AR SE PR DR 00 ok B ML R e e, 1)
e B Th J BB LS 2 FL I 461, 5 L EDHLIE

88 | @i bl - 2023 F425E7H]

SRR A B AR A 3, Mok b T TR
5 E U QF 1 B 3 OR 47 R i A 55 AR o
T %% B A0 55 B 47 1) 48 55 17 D0 it

Wi 2% 3l 1 Mﬂﬁmm%m@rwﬁ%mm%k,
gt “REAS)T DhREFEIE i b L 2 L B
Wk, TRI6 I AR AT 2% kS 2h I %1 H Bh LA S 20 4 A0
S G R 165% ,  HL 5 BRI HL R 24 A 0 A PR T Y
50%, 754 e AR PG 24 A Sh ML Sl FE AT Y B, A



B i AR LA A 2 YNt AR5 Be i

B 7R, D48 T T 56 M QF R it Je H B ML Hh
£ ] Pk L B AR B2 — B, 2455 B T < QF T JF
Ja, WIRS IR E %, R A U2 IT R QF,
A BER], 25788 A e FE AR e ds e L . AR 7R A &%
TR E AR T, Mo d iR tb i/, B
PR IR . R0 g 2T SCQF A T
A AL B, st B R R A AR T i
ML o DA AT 8 B 150 T8 4 3 38 2 U8 L s
i1, JART£25 s, BA-Pfd B2 IC IR I 5 ik A&
Hh P R 0 PR IS 3 A U FRLIRELA T .

500 [
4001

300

/A

2001

100

0 10 20 30
t/s
(a) FFI A e th £
500
400

300 -

/A

200 |

100

0 10 20 30
tls
(b) bk I i £
B 7 ETYIRETHEITRRKEE
Fig. 7 Frequency conversion to power frequency operation

current waveform diagram
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Fig. 9 Trend chart of power frequency and frequency conversion

switching flow rate of circulating water pump
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