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Risk assessment of distribution system with photovoltaic based on
Cornish-Fisher series and cumulant method
CHEN Chaokuan,ZHANG Jing,HE Yu,FANG Yu,ZENG Xixi, LIANG Longji
(School of Electrical Engineering,Guizhou University ,Guiyang 550025, China)
Abstract:In order to carry out risk assessment of distribution system with photovoltaic accurately and effec-
tively,a cumulant method based on Cornish-Fisher series is proposed to solve the stochastic power flow of
distribution system with photovoltaic. The risk indicator of voltage exceeding limit and power flow excee-
ding limit at system level are established,and the weak points of distribution system with photovoltaic are
analyzed to reveal its risk accurately. The cumulant method ensures the high efficiency of stochastic power
flow calculation, and the Cornish-Fisher series expansion improves the accuracy of curve fitting under non-
normal distribution. The effectiveness and accuracy of the proposed algorithm for risk assessment of distri-
bution system with photovoltaic are verified by MATLAB case simulation.
Key words: distributed photovoltaic;cumulant method; Cornish-Fisher series;stochastic power flow;risk assess-

ment
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Method for time-varying optimal power flow tracking of doubly-fed wind turbine
grid-connected system

LI Lulu,HAN Xueshan,ZHU Xingxu, Ll Keqiang
(Key Laboratory of Power System Intelligent Dispatch and Control ,Ministry of Education,
Shandong University, Jinan 250061, China)

Abstract: Aiming at the problem that the voltage coordinated control optimization speed of PCC (Point of
Common Coupling) and internal nodes of wind power system is hard to catch up with the uncertainty of
wind power,a model for time-varying optimal power flow tracking of doubly-fed wind turbine grid-connected
system is established,and the online fast solving method of the model is proposed. Based on the real-time
measurement and communication technology to make the wind power system observable,the model and sol-
ving method focus on the characteristics of minute state variables of wind power system in extremely short
optimization period, linearize the model by retaining the first order term of Taylor expansion to obtain the
time-varying linearized optimal model, which realize the millisecond level solution of the model, moreover
pursuit the optimal power flow state of wind power system in real time. The time-varying regulation range
between active and reactive power of doubly-fed induction generator is used to coordinate the output of
active and reactive power of each unit,so as to dig the potential of rapid regulation and control of doubly-
fed induction generator under the power electronic technology. A practical calculation example of doubly-fed
wind turbine grid-connected system is analyzed, the results show that the proposed method can effectively
alleviate the voltage problem of PCC and internal nodes of wind power system,and realize the time-varying
optimal power flow tracking of wind power system.

Key words: doubly-fed induction generation; wind power system; P-() regulation range;time-varying optimal

power flow tracking;voltage regulation
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Fig.A1 Risk assessment of system voltage exceeding limit under only load fluctuation
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Fig.A2 Risk assessment of system voltage exceeding limit under access of 200 kW photovoltaic
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Fig.A3 Risk assessment of system voltage exceeding limit under access of 500 kW photovoltaic
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