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Research on control system for 10 000 MW UHVDC station B hierarchical connection to AC grid

WU Yanwei, LI Ye, CHEN Dapeng, LI Qian, ZHOU Xiaofeng
(XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: For the new type of connection mode of ultra high-voltage alternate current (UHVDC) which is hierarchically
connected to 1000 kV layer and 500 kV layer AC grid, the traditional UHVDC control system is no longer applicable.
After analyzing the characteristics of this kind of connection mode, the control system for UHVDC hierarchical
connection mode is studied. The biggest problem caused by series valve groups in the same pole being connected to
different AC grid is valve groups voltage imbalance. In order to solve the problem of real-time valve voltage balancing
from the control function, according to a DC voltage measuring point between the series valve groups, a new voltage of
series valve balance control strategy is developd. Finally, a case of UHVDC transmission using RTDS validates the whole
DC control system, provides a complete solution of control strategy for the UHVDC hierarchical connection project to be
implemented in 2015.

Key words: ultra high voltage direct current (UHVDC); hierarchical connection mode; control system; stability control;

voltage balance control
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Fig. 1 Main circuit of UHVDC system under hierarchical

connection mode generators
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Fig. 2 Block structure of control system for station B under

hierarchical connection mode
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Fig. 3 Power transmission mode switching method
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Fig. 4 Principle diagram of voltage balance control
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Fig. 5 Waveforms of DC system start-up and steady-state
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Fig. 6 Waveforms of DC system start-up and steady-state
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