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Fig.1 Equivalent circuit of sending end AC system
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Fig.2 Installation location and topology of controllable
energy dissipation device
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Fig.3 Schematic diagram of controllable energy
dissipation device
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Fig.4 Effect comparison of energy dissipation device
before and after operation
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Electrical stress simulation results of energy
dissipation device
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Table 2 Main technical parameters of
energy dissipation device
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Table 3 Parameters of arrester fixed element
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Table 4 Parameters of arrester controlled element
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Table 5 Parameters of trigger switch
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Table 6 Parameters of bypass switch
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Fig.5 Simulation model of arrester
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Fig.6 Uneven voltage coefficient of resistor
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Fig.7 Schematic diagram of trigger switch
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Fig.8 Electromagnetic repulsion force during the closing
motion of a repulsion mechanism with different coil turns
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Fig.9 The closing motion displacement of a repulsion
mechanism with different coil turns
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Fig.10 The closing motion speed of a repulsion
mechanism with different coil turns
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Fig.11 Control flow chart of energy

dissipation device input
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Fig.12 Control flow chart of energy
dissipation device exit
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Table 7 Insulation test items and contents
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Table 8 Operational test items and contents
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Fig.14 Waveform of switching impulse test
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Suppression of AC overvoltage at sending end under DC transmission system fault
based on controllable energy dissipation

HUANG Yongrui'?, HAN Kun'?’, HU Qiuling'?, ZHANG Wenbo'’, YUAN Hongtao'?, SHAO Zhuke'”
(1. XJ Group Corporation, Xuchang 461000, China; 2. XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: In the conventional high voltage direct current transmission system with large-scale new energy access, when
commutation failure or DC blocking occurs at the receiving end, the reactive power surplus at the sending converter station may
cause overvoltage in the AC system. In order to suppress the overvoltage at the sending end, an overvoltage suppression device
is proposed based on the principle of controllable energy dissipation. Firstly, the overvoltage mechanism in weak AC system
under the fault of DC system is analyzed, and the topology and working principle of the controllable energy dissipation device
are proposed. Secondly, the suppression effect and electrical stress of the controllable dissipation device on AC system
overvoltage under typical fault conditions is simulated and studied. Then, the design of the controllable dissipation device is
carried out, focusing on the potential distribution of the arrester and the the static and dynamic characteristics of
electromagnetic repulsion of the trigger switch under different coil turns, the entry and exit control strategy of the dissipation
device is proposed. Finally, the experimental verification of the energy dissipation device prototype is carried out, proving the
correctness of the design. The energy dissipation device developed is successfully applied to the £800 kV Lu-Gu high voltage
direct current transmission project, and the operation results show that the controllable energy dissipation device can effectively
suppress of AC overvoltage.

Keywords: high voltage direct current transmission; AC overvoltage; controllable energy dissipation device; reactive power;

arrester; trigger switch

(#m4E X 3X)


mailto:163hyr@163.com

	0 引言
	1 直流系统故障下弱交流系统过电压机理
	2 消能装置拓扑及工作原理
	3 系统仿真
	4 消能装置设计及控制策略
	4.1 消能装置设计原则
	4.2 消能装置设计
	4.3 消能装置控制策略

	5 样机试验
	6 结论
	参考文献

