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Effect Experiments of 10 kV Distribution Transformer Excited by High-altitude
Electromagnetic Pulse

CHEN Yuhao!, WANG Zongyang!, WANG Yubo!, ZHOU Yi!, JING Yan!?, XIE Yanzhao'
(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China;

2. Shaanxi Electric Power Research Institute, Xi’an 710100, China)

Abstract: The high-altitude electromagnetic pulse has the characteristics of high field strength amplitude, wide distribu-
tion range and wide spectrum range. It can be coupled into the distribution transformer through the cables in wide-area.
The induced currents with large change rates may pose threats to the turn-to-turn insulation or even phase-to-phase insula-
tion of the transformer. In this case, electromagnetic pulse effect experiments are carried out on typical 10 kV oil
immersed distribution transformer and dry-type distribution transformer in this paper, where their effect phenomena and
threshold laws are compared and analyzed. An equivalent experimental platform for electromagnetic pulse effect experi-
ment of 10 kV distribution transformer is built, which is mainly composed of 10 kV equivalent distribution system and
electromagnetic pulse injection system. As a result, three phase nanosecond pulse currents can be injected into the 10 kV
distribution transformer in common mode. Based on the experimental platform, the power-off state and power-on state
tests are carried out and the effect data are obtained. The results show that both oil immersed transformer and dry-type
transformer have the certain ability to resist electromagnetic pulses when the amplitude of the injected current is lower
than around 500 A.

Key words: high-altitude electromagnetic pulse; pulse injection; real distribution system; distribution transformer; pow-

er-on state; vulnerability
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Table 1 Detailed electrical parameters of 10 kV oil-immersed

transformer and 10 kV dry-type tranformer
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Fig.1 Black box modeling method schematic diagram of

transformer’s impedance characteristic
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Fig.2 T-type equivalent circuit of transformer
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Fig.4 Experimental platform for 10 kV transformer effect study under electromagnetic pulse



3122 i LR AR

2023, 49(7)

(a) 10 kV 0325 (b) 10 kV BLHLAE
Bl5 10kv BAECH RS
Fig.5 The 10 kV distribution system
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distribution transformer
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Fig.10 Effect experimental results of oil-immersed distribu-

tion transformer injected by pulse current at different conditions
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transformer injected by pulse current at different conditions
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