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Fig.1 Islanded sending terminal of Chusui UHVDC system
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Table 1 Typical operation modes of islanded Chusui
UHVDC system
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Table 2 ESCR and equivalent moment of inertia
under typical operation modes
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Fig.2 Schematic diagram of DC FLC
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Fig.3 Speed control principle of hydraulic turbine generator
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Fig.4 Control principle of No.1 hydraulic turbine

speed governor in Xiaowan Power Plant
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Fig.5 Frequency and DC power of islanded system
when HVDC commutation is unsuccessful
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Fig.6 Maximum frequency curves of islanded

system under different start-up modes
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Fig.7 RTDS simulation curves of ultra-low

frequency oscillation
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Fig.8 Analysis model of ultra-low frequency oscillation
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Fig.9 Bode diagram of ultra-low frequency oscillation
damping characteristic for hydroelectric generator
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Fig.10 Influence of K, ,K; and K, on frequency
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Fig.11 Influence of b, and Ty on frequency
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Fig.12 Frequency step response of system when primary

frequency modulation functions of some generators are quitted
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Fig.13 Simulation curves of DC line fault recovery
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Fig.14 Generator operation results as synchronous condenser

after load shedding caused by DC bipolar block
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Frequency stability control for islanded UHVDC sending end system
LI Wei'?,XIAO Xiangning' , TAO Shun',GUO Qi’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. Electric Power Research Institute of CSG,Guangzhou 510663, China)

Abstract: The islanded operation mode at sending terminal of UHVDC ( Ulira High Voltage Direct Current )
combined with large hydroelectric generators can effectively solve the problems of large power flow reverse and tran-
sient angle instability caused by HVDC blocking. However,the frequency stability of the sending end islanded system
is one of the key factors to determine whether the system can operate. Considering the debugging situations of the is-
landed Chusui and Pugiao UHVDC systems in China Southern Power Grid, the mechanism of ultra-low frequency
oscillation of the hydropower station and islanded UHVDC sending end system is studied and a frequency stability
control strategy is proposed. The mechanism of some generators in condenser operation mode after HVDC load shed-
ding is expounded. Simulative results of unit-grid coordinated control based on RTDS simulation platform and the
field test results of islanded UHVDC system verify the effectiveness of the proposed control strategy.
Key words: UHV power transmission; DC power transmission ; islanding operation ; frequency stability ; hydroelectric

generators ; coordinated control



