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Safety-constrained two-layer optimal dispatch of virtual power plant
ZANG Haixiang',YU Shuang®, WEI Zhinong',SUN Guogiang'
(1. College of Energy and Electrical Engineering,Hohai University, Nanjing 211100, China;

2. State Grid Jiangsu Electric Power Company Maintenance Branch Company,Nanjing 211100, China)
Abstract: With the unceasing increase of grid-connected distributed generations,the uncertainties and
intermittency of their power outputs bring enormous challenges to power grid. VPP(Virtual Power Plant) is a
new concept to effectively integrate them into grid. The power generation and electricity price of renewable
energy sources,e.g. wind,have inherent uncertainty and the improvement of VPP schedulability in an
uncertain environment becomes a hot spot. As the electricity price can be accurately predicted and its error
distribution precisely described,a stochastic programming approach is applied to deal with its uncertainty;as
the error distribution of power output prediction for renewable energy sources cannot be accurately described,
a robust optimization approach is applied to deal with its uncertainty,based on which,the upper-layer
economic dispatch model of the proposed two-layer VPP optimal dispatch model is established. Its lower-layer
safe dispatch model is established to further consider the safety constraints of power grid. The case study
based on the modified IEEE 33-bus test system and a VPP, consisting of a wind farm,a pumped storage power
plant and three gas turbines,show the validity and effectiveness of the proposed model.
Key words: virtual power plant; stochastic programming; robust optimization; safety constraints; two-layer
optimization
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Grid cascading failure control based on fuzzy CA
YU Qun',ZHANG Min',CAO Na',HE Qing?,SHI Liang',YI Jun?
(1. College of Electrical Engineering and Automation,Shandong University of Science and Technology,
Qingdao 266590, China;2. China Electric Power Research Institute,Beijing 100085, China)

Abstract: In order to reduce the occurrence frequency and scale of grid cascading failure,a grid failure
model based on fuzzy theory and CA(Cellular Automata) theory is constructed,which considers the operating
condition change of elements and power grid after the initial failure,as well as the failure spreading degree.
The control rules for load shedding and reactive power compensation during the failure evolution are
proposed based on the power flow transmission principle to alleviate the power outage and the control
strategy ,including time,location and adjustment amount,is determined. A power outage of IEEE 39-bus
system is simulated and results show that,with the proposed control strategy,the failure occurrence frequency
is decreased from 100 times per 4300 days to 100 times per 7000 days while the times of failure resulting
in larger load loss per a certain number of power failures is obviously reduced,which enhances the grid
stability.

Key words: electric power systems; cascading failure; fuzzy rules; cellular automata; self-organized criticality ;

outages; control
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