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Fig.1 Schematic diagram of sending-end network of

Hami-Zhengzhou UHVDC
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Table 1 Operating indexes and voltage
fluctuation of Hami rectifier station
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2000 0 9.6 437  3.85 11.6
4000 2 14.2 324 279 6.2
4000 4 18.3 439  4.01 5.1
4000 6 21.0 478 428 4.0
8000 8 25.8 293 244 2.8
8000 10 29.6 336 287 2.3
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Table 2 Operating indexes and voltage fluctuation
of Hami rectifier station in islanded operation
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Fig.2 Post-fault frequency of islanded system
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Fig.3 Block diagram of DC power control
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Fig.4 Imbalanced power transfer in Northern China
Power Grid with DC blocking fault
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Table 3 Distribution of imbalanced power in
Northwest China Power Grid
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Table 4 Regional oscillation data of
Northwest China Power Grid
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Fig.5 Power curve of Tulufan-Hami line during
N-1 fault,with eight auxiliary thermal units
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Table 5 Transmission capacity of Hami-Zhengzhou
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Research of weak sending-end coupling characteristics for bundled
wind-thermal power transmission of UHVDC project
WU Ping,XU Shiyun,ZHAO Bing, CHEN Hao
(China Electric Power Research Institute,Beijing 100192, China)

Abstract: There are various safety and stability problems in the sending-end network of Hami-Zhengzhou
UHVDC system of the first large-scale bundled wind-thermal power transmission project in China. The
operating characteristics of HVDC are analyzed and the operational conditions of both grid-connecting and
islanding modes in the transition period are proposed. The imbalanced power distribution in weak sending-
end network is studied for the establishment of control strategy,which ensures the post-fault safety and
stability of important lines. The coupling characteristics between UHVDC and 750 kV AC grid is studied,
which shows that the successive putting into operation of auxiliary thermal units will change the stability
problem of Tulufan-Hami section from dynamic stability to transient stability and there is large voltage
fluctuation and transient stability problem in both channels,and the power transmission capacities of
UHVDC and two channels are given. The effect of Hami-Zhengzhou UHVDC on the frequency stability of
Qinghai-Tibet DC and Tibet Power Grid is researched and the voltage fluctuation induced by DC faults is
studied for different wind-thermal power ratios,which provides reference to the operation and control of
Northwest China Grid.

Key words: bundled wind-thermal power; stability; UHV power transmission; DC power transmission; wind
power proportion; rigid DC and weak AC
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