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Fig.1 Representation of topic concerned
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Fig.2 Probability distributions of
wind-power forecasting error
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Table 1 Self-correlation coefficients
of forecasting error
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Fig.3 Schematic diagram of vertical and
horizontal characteristics
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Fig.5 Possible scenarios of wind power output
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Table 3 Evaluation results by reference[9] based on
simulative results by proposed method
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Wind-power forecasting error simulation considering output
level and self-correlation
YANG Jian,ZHANG Li,WANG Minggiang, HAN Xueshan
(Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Ji’nan 250061, China)
Abstract: The forecasting error of wind power is affected by the forecasted output level and presents obvious
self-correlation in time sequence,based on which,a method of wind-power forecasting error simulation
considering both aspects is proposed. The advantages of Copula function in describing the correlation among
variables are fully explored. The joint probability distribution of forecasted and actual wind-power outputs is
analyzed to determine the conditional distribution function of forecasting error at different output levels. The
correlation of forecasting error between adjacent instants is modelled and,combined with the conditional
distribution function,a candidate data list is generated. Corresponding data are picked up in turn from the
candidate data list according to the forecasting error of previous instant to form a simulation sequence of
wind-power forecasting error. The effectiveness of the proposed method is verified by case simulation.
Key words: wind power; forecasting error; output level; self-correlation; Copula function
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Ordered charging method of electric vehicles based on
mixed integer programming
WANG Xiaokun,ZHAI Qiaozhu,BAI Jie
(System Engineering Institute,Xi’an Jiaotong University,Xi’an 710000, China)
Abstract: An ordered charging control strategy is proposed to reduce the charging cost of charging stations
as far as possible,which ensures that the EV (Electric Vehicle) charging demand is satisfied. The relationship
between EV charging time and owner requirement is analyzed,and with the consideration of charging energy
that the owner required,the mathematical models of two operation modes,i.e. replaceable charger and non-
replaceable charger in charging process,are established respectively,which takes the minimum sum of
charging station cost and penalty cost of EV charging power shortage as the objective function and the
charging power and energy as the constraints. The EV charging demands in two days are simulated and the
mathematical models are solved by mixed integer programming and heuristic fast algorithm to obtain the
charging decision matrix and charging power shortages of each EV in the two days,which verifies the
feasibility of the proposed ordered charging control strategy. Simulative results show that,the proposed
ordered charging control strategy can take advantage of the charging station resources better than the
disordered charging scheme,reduce the charging cost effectively and contribute to peak-load shifting.
Key words: electric vehicles; operation dispatching; ordered charging; control; mixed integer programming;

mathematical models



