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Fig.1 Configuration of three-phase PV
power generation system
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Fig.2 Block diagram of PV power generation system control
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Fig.3 Distribution system with PV power generation system
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Fig.4 Inverse short circuit current from PV
power generation system
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Fig.6 Misoperation of up-level normal line protection

caused by PV power generation system
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Fig.7 Refuse-to-trip of up-level protection caused
by PV power generation system
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Fig.8 Misoperation of down-level protection caused
by PV power generation system
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Fig.9 Scheme 1
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Fig.11 Schematic diagram of scheme 2
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Tab.l Maximum load current and setting value of feeder
protection 2 without PV power generation system

TR IR /A 2R E (kA
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Tab.2 Short circuit current of protections for feeder 2
in minimum operating mode without PV
power generation system
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Tab.3 Short circuit current of protections for feeder 2
in minimum operating mode with PV
power generation system
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Improvement of low-voltage ride-through by coordinated pitch control and
Crowbar control for DFIG wind turbine
LING Yu'?,GAO Qiang',CAT Xu'’
(1. WPRC,School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University , Shanghai
200240, China;?2. Department of Electrical Engineering,Shanxi Datong University, Datong 037003, China;
3. SKLOE,School of Naval Architecture,Ocean and Civil Engineering,
Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: A scheme of coordination between pitch control and Crowbar control is presented,which prevents
the over-speed trip,improves the system speed stability and ensures the low-voltage ride-through of DFIG
(Doubly Fed Induction Generator) wind turbines by limiting the over current of rotor and suppressing the
rapid increase of its speed. Simulative experiments are performed with MATLAB/Simulink for two voltage
faults with different time durations and results show that the enhancement of ride-through capability is more
obvious for long time voltage fault,verifying the validity of the proposed ride-through scheme.
Key words: doubly fed induction generator; Crowbar protection; wind power; pitch control; coordinated
control
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Impact of grid-connected photovoltaic power generation on protection and
reclose,and its countermeasures
LI Bin'"?,YUAN Yue'
(1. College of Energy and Electrical Engineering,Hohai University, Nanjing 210098, China;
2. Hydroelectric Engineering Department, Qinghai University, Xining 810016, China)

Abstract: The impact of grid-connected photovoltaic power generation on protection and reclose is analyzed
and the setting current of protection is given for preventing it from improper operations caused by the
reverse current from photovoltaic power generation system. Based on the traditional protection configuration,
two feeder protection schemes are proposed for the distribution network including photovoltaic power
generation system. Scheme 1:the directional pilot protection and the inverse-time over-current protection are
configured according to the grid-connection location of photovoltaic power generation system,which can
switch out the fault reliably when the output power changes. Scheme 2:based on the directional current
protection , the section I of each feeder protection at the level higher than the photovoltaic system and the
section | of the feeder protection at lower level are included in a communication unit and the fault is
rapidly isolated in the smallest area by the protection according to the new setting principle and the
operating results of two-stage protection. Simulative results for a 10 kV distribution system have verified the
validity of the proposed schemes.

Key words: photovoltaic; electric power generation; grid connection; relay protection; reclose; models
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