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A constant extinction angle acceleration control method for suppressing continuous commutation failure

WANG Yulin', LI Xiaohua', LI Hao', LI Shuyong" %, ZHEN Yixin'
(1. School of Electric Power, South China University of Technology, Guangzhou 510641, China;
2. China Southern Power Grid Electric Power Research Institute Co., Ltd., Guangzhou 510663, China)

Abstract: There is a problem of continuous commutation failure (CCF) of an LCC-HVDC transmission system caused by
an AC fault on the inverter side. Thus this paper first analyzes the variation of electrical quantity and control quantity in
the recovery process of the first commutation failure (FCF), and clarifies that improper cooperation between constant
current (CC), constant extinction angle (CEA) and current error control (CEC) in the recovery process is an important
cause of CCF. After the asymmetrical fault, the DC second harmonic current caused by the AC negative-sequence current
will lead to the delay of the control switching point and increase the risk of CCF. Based on this, a constant extinction
angle acceleration (CEAA) control method is proposed, one which can enhance the coordination effect of controllers. This
method can adaptively switch according to the commutation recovery process. It uses the extinction angle deviation to
dynamically adjust the CEA command, realizes the control switching in advance, and reduces the influence of improper
control after switching. At the same time, the method reduces the harmonic current by the notch filter. This can reduce the
adverse effect of controller switching by reducing the firing angle wave. This method can improve the coordination effect
between controllers, thus improving the ability of a DC system to resist CCF. The correctness of the theoretical analysis
and the effectiveness of the optimization method are verified in the CIGRE model.
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Fig. 2 Typical ABC-G fault recovery process simulation
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