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security model and non-cooperative game model
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Optimal dispatch game model for virtual power plant considering
security of distribution network
SUN Guogiang' ,QIAN Weihang' ,HUANG Wenjin*, XU Zheng’, WEI Zhinong' ,ZANG Haixiang' ,ZHOU Yizhou'
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;

2. Yancheng Power Supply Company of State Grid Jiangsu Electric Power Co.,Lid., Yancheng 224002, China)
Abstract : The previous optimal dispatch models of VPP ( Virtual Power Plant) only consider the economy of VPP
and the obtained optimal dispatch schemes often fail to meet the security requirements of the distribution network ,
which may cause the problems of line over-load, node voltage over-limit and so on and affect the safe and stable ope-
ration of the power system. In order to balance the economy of VPP and the security of distribution network ,an opti-
mal dispatch game model of VPP based on non-cooperative game theory is established and the stochastic program-
ming method is applied to deal with the uncertainties of electricity price and renewable energy sources,such as wind
power and photovoliaic power. The optimal results of optimal dispatch model of VPP, security model of distribution
network and non-cooperative game model are compared based on the case of an eight-lead distribution network in the
north of a city. The results show that,when VPP and distribution network play game in a non-cooperative way, the
VPP will take a relatively conservative dispatch scheme by reducing the power generation of each aggregation unit,
which will increase the profits of VPP and maintain high security of distribution network , verifying the validity and
rationality of the proposed non-cooperative game model.

Key words: virtual power plant; non-cooperative game; stochastic programming method; distribution network ;
security ;optimal dispatch ; models
S L U U
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Adaptive power flow optimization of multi-terminal flexible distribution
network considering voltage operation risk difference
LIU Wenxia', WANG Lingfei' ,XU Yiming' , CHENG Rui', WANG Zhiqiang' , WANG Chaoliang®,XU Feng’
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Beijing 102206, China;
2. State Grid Zhejiang Electric Power Research Institute , Hangzhou 310014, China)

Abstract; In order to balance the security and economy in optimal operation of distribution network better,an adap-
tive power flow optimization method is proposed for multi-terminal flexible distribution network , which considers over-
limit difference of node voltage. A transmission loss model of SOP ( Soft Open Point) is built based on its structure.
The sum of power loss and weighted node voltage deviation is taken as the objective function, the self-adaptive weight
model of power loss and voltage deviation in the objective function is built with the consideration of initial voltage de-
viation and real-time penetration of DG ( Distributed Generator) , and the weighting strategy of voltage deviation at
each node is proposed with the consideration of electrical distance, DG position and output correlation between
source and load ,thus an optimal operation model of distribution network is built. Three improved IEEE 33-bus feeder
groups are taken as examples,the models are converted to convex optimization models and solved by interior point
method , and results show that the proposed model is effective ,the proposed strategy can improve voltage ,reduce po-
wer loss,and improve the applicability of the model to distribution network under different penetrations.

Key words : operation optimization ; multi-terminal SOP ;flexible distribution network ; self-adaption
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Table B1 Probabilities of wind/photovoltaic power output and electricity price scenarios

e W MER
Bistl w2 B3 B4 BEs
KEH AT 0.079 04785  0.0250 03230  0.0945
Yotk 03485 0.1515 02780  0.0515  0.1705
A 0.2855  0.0995  0.5505 0.0320  0.0325

= B2 BAmBBNSHEEMN
Table B2 Electricity market price and load price

B WM S (MW h)']

AT HAN/[S-(MW-h)']

BB TS EAN/S- (MW-h)'] AT /S (MW -h) ]

e e N N

65 55
56 54
55 53
87 73
128 106
103 88
89 71
75 74
71 65
51 60
44 46
41 43
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