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Fig.1 Typical circuit structure of series connected small-

capacity transformer based pre-magnetizing technology
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Parameter design of series small-capacity transformer pre-magnetizing technology
WANG Yikai'?,YIN Xianggen'?,QIAO Jian'?,TAN Liming"?,LU Qinghui"?, WU Dali’
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
2. Hubei Electric Power Security and High Efficiency Key Laboratory,

Huazhong University of Science and Technology, Wuhan 430074, China;
3. Wuhan Second Ship Design and Research Institute, Wuhan 430064, China)

Abstract: Inrush current suppression technology based on the series small-capacity transformer pre-magneti-
zing technology is widely used in the shipboard power system,but it lacks a standardized parameter design
method. The analytical formula of the maximum magnetizing inrush current peak value in each breaker-
closing stage is given. On this basis,the optional capacity range of the Pre-T(Pre-magnetizing Transformer)
is determined on the principle that the peak magnetizing inrush current of closing Pre-T is less than the
rated current of the system,and the peak magnetizing inrush current of closing the working transformer is
less than the starting value of the differential protection. The structure of the pre-magnetizing circuit is
standardized from the aspects of security and economy of floating nuclear power plant. Based on the phase
consistency principle of the established actual magnetic flux and the expected magnetic flux, the wiring
mode of the Pre-T is disciplined. An adjacent inrush current energy ratio method is proposed to calculate
the required time for the transformer to establish steady magnetic flux,and to regulate the minimum closing
time interval of pre-magnetizing. MATLAB / Simulink simulative results show that under different closing
angles and remanence, the design parameters can ensure that the transformer differential protection does
not misoperate in the process of pre-magnetizing breaker-closing.

Key words: series small-capacity transformer pre-magnetizing; floating nuclear power plant; capacity range;

closing time interval
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it B T VAR
= ARSI
Spre7=16KV A Spre1=25 KV A Sprer=30 KV A Sprer=40 KV A Sper=50 kV A Sper=63 kV A

0.7, 0, -0.7 0.47 0.36 0.32 0.30 0.37 0.45

0.7, -0.7, 0 0.42 0.29 0.23 0.30 0.36 0.44

0.7, 0, 07 0.43 0.35 0.31 0.21 0.16 0.20

0.7, 0.7, 0 0.47 0.45 0.39 0.27 0.21 0.20

0, -0.7, 0.7 0.39 0.31 0.26 0.26 0.26 0.32

0, 0.7, -0.7 0.45 0.39 0.37 0.33 0.29 0.31
0.7, -0.35, -0.35 0.36 0.24 0.23 0.30 0.37 0.45
-0.7, 0.35, 0.35 0.20 0.16 0.09 0.12 0.15 0.18
-0.35, 0.7, -0.35 0.44 0.43 0.44 0.37 0.32 0.27
035, -0.7, 0.35 0.36 0.32 0.29 0.24 0.28 0.34
-0.35, -0.35, 0.7 0.35 0.36 0.35 0.31 0.27 0.34
035, 0.35, -0.7 0.46 0.44 0.39 0.32 0.30 0.36
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