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Table 1 Fault-sequence component phase
differences of three fault types
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Fig.1 Fault partitions of two sequence
component phase selectors
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Fig.2 Simulation model of grid-connected
wind farm based on DFIG
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Fig.3 Zero-,negative- and positive-sequence
fault networks
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negative-sequence impedances of DFIG
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Table 2 Parameters of system simulation
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Fig.5 Results of phase comparison between zero-
and negative-sequence fault currents during
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Fig.6 Results of phase comparison between zero- and
negative-sequence fault currents during grounding
faults of phase-B and phase-C
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Improved fault-sequence component phase selector applied to
DFIG-based wind farm
HUANG Tao,LU Yuping,LING Qicheng,CHEN Yuwei
(School of Electrical Engineering,Southeast University, Nanjing 210096, China)

Abstract: The operating characteristics of FSCPS(Fault-Sequence Component Phase Selector) used in DFIG
(Doubly-Fed Induction Generator) -based wind farm are analyzed,which points out that there is a large
difference between the positive and negative sequence equivalent impedances in the fault network of wind
farm due to the special transient property of DFIG,deteriorating the operating characteristics of FSCPS. An
improved FSCPS method based on fault-sequence voltage compensation is proposed,which detects the
difference between the positive and negative sequence impedances of DFIG-based wind farm in real time and
revises the result of phase selection adaptively. The operating characteristics of traditional FSCPS are
improved and the validity of the proposed scheme is verified by the simulative results.

Key words: DFIG (Doubly-Fed Induction Generator) -based wind farm; fault sequence components phase
selector; positive and negative sequence equivalent impedances; fault sequence voltage compensation; wind
power
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Reactive-power and voltage control for large-scale
grid-connected photovoltaic plants

ZHOU Lin,SHAO Nianbin
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongging 400030, China)

Abstract: The active-power output fluctuation of large-scale grid-connected photovoltaic plant causes not
only the PCC voltage violation but also the higher internal voltage,resulting in the protective action to trip
off the inverters. The factors influencing the PCC voltage and the grid-connecting voltage of photovoltaic
unit are analyzed and a strategy of reactive-power and voltage control considering the in-station voltage
distribution is proposed. It detects the PCC voltage in real time,compares it with the reference,adopts a PI
controller to automatically obtain the reactive-power needed for maintaining the PCC voltage,and realizes the
dynamic adjustment of PCC voltage;it also regulates the reactive-power output of inverters in real-time to
realize the uniform distribution of in-station voltage. The sensitivity analysis is applied to indicate the
relationship between reactive-power and voltage,the design of Pl controller parameters is given,and the
reactive-power optimization with the uniform distribution of in-station voltage as its objective is converted to
a nonlinear programming model with constraints,which can be quickly and accurately solved to obtain the
reactive-power references for the reactive-power compensation devices and photovoltaic units. The in-station
voltage distribution is improved to ensure the stable operation of photovoltaic power station while the
stability of PCC voltage is guaranteed. The correctness and feasibility of the proposed control strategy are
verified by the simulative results.
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