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Fig.1 Schematic diagram of electrical variable

fluctuation during transient process
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Fig.2 Typical waveforms of output active power of

HVTO wind turbines under commutation failure fault
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Table 1 Index system of fault identification for
HVTO wind turbines
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Fig.3 Flowchart of fault source identification of
wind turbine HVTO
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Intelligent fault source identification method for high-voltage trip-off of

wind turbines considering transient waveform characteristics
WANG Yurongl,ZHU Yifei’, TANG Yi'
(1. School of FElectrical Engineering,Southeast University, Nanjing 210096, China;
2. State Grid Nantong Power Supply Company,Nantong 226000, China)

Abstract: The large-scale high-voltage trip-off(HVTO) of wind turbines has an impact on the power quality
and the safe stability operation of the power system. A fault source identification method for HVTO of
wind turbines is proposed,which can be used as a support to fastly remove the fault by protection devices
to reduce the impact on the power system brought by HVTO of wind turbines. Firstly,a fault characteristic
index system is constructed to reflect the fault source characteristic based on the characteristic analysis
of output waveform on HVTO of wind turbines. Secondly, the original index system is sorted out by Gini
coefficient and maximum relevance and minimum redundancy (Gini-mRMR) method. Finally, the weights
and initial deviation values of back propagation(BP) neural network are optimized by genetic algorithm,ant
colony optimization algorithm, and particle swarm optimization algorithm (GA-ACO-PSO) to guarantee the
accuracy of fault source identification. A case study is conducted in the Northwest Power Grid,which verifies
the validity of the proposed method. Compared with the traditional machine learning method, the proposed
method has better performance of fault source identification.

Key words: high-voltage trip-off; fault source identification;index system;Gini coefficient; mRMR method; BP

neural network
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Equivalent modeling of PV station groups considering

dynamic interaction between PV and power grid
PAN Xueping', WANG Weikang',HUANG Hua’, LIANG Wei',CHEN Haidong', YONG Chengli'

(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;

2. School of Electrical Engineering,Nanjing Institute of Technology,Nanjing 211167, China)
Abstract: Equivalent modeling of photovoltaic (PV) station groups is the basis for studying the dynamic
characteristics of new energy power system. An equivalent modeling strategy for PV station groups that
comprehensively considers the PV power source dynamic behavior and the dynamic interaction between PV
power source and power system is proposed. Based on the differential algebraic equations of power system,
the dynamic interaction between PV power source and power system is discussed, and it is emphasized
that the terminal voltage of PV station is the key factor of the interaction between PV power source and
power system. The dynamics of PV power source under different voltage dip degrees are simulated, which
shows that the converter control strategy is the main factor that affects the PV dynamic behavior. Based
on this,the dynamic grouping method and modeling procedure of PV station groups considering the interac-
tion between PV power source and power system are proposed. Finally, a simulation example shows that
compared with the existing dynamic grouping method based only on the PV dynamic behavior, further con-
sidering the interaction between PV power source and power system can significantly improve the equiva-
lence modeling accuracy of PV station groups.

Key words:PV station groups;dynamic equivalence;voltage dip;voltage fluctuation
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Table A1 HVTO fault source identification result of wind turbines based on proposed method
i e Al RN Rk IR

HeH R 145 2 3
EERzik 3 141 6
S % 7 4 189

Fz A2 ETF SVM, REWMBIXEBEHLE HVTO BEEHRER
Table A2 HVTO fault source identification result of wind turbines based on SVM and decision tree method

PEOTE WERRRE EEERRCME ERETIE
SVM 84.6% 81.2% 82.9%

Vi) 82.8% 80.0% 81.6%




%< A3 GA-BP. ACO-BP #1 PSO-BP TXLEEHL4E HVTO #IRE i ERRZERXTEL
Table A3 HVTO fault source identification result of wind turbines based on GA-BP, ACO-BP, PSO-BP

PRI BRM FME P
GA-BP #iZZ %%  90.2%  88.6%  89.5%
ACO-BP #iZ %%  89.6%  87.2%  88.6%
PSO-BP #iI£2[%%  89.8%  87.0%  88.7%
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