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Environmental and Economic Dispatch of Grid Connected

Large-scale Wind Farm Energy and Storage System

GONG Jian-yuan', LU Ji-ping', ZHANG Geng-yong®, WANG Bo',YIN Yuan®

(1. State Key Laboratory of Power Transmission Equipment &. System

Security and New Technology, Chongging University, Chongqing 400044 ;

2. EHV Power Transmission Company, China Southern Power Grid, Tianhe Road, Guangzhou 510620;

3. Information and Communication Company, SEPC, Chengdu 610041, China)

Abstract: Due to random and fluctuant nature of wind power, difficulty of economic dispatch (ED) is increased. As a result, the en-

ergy storage system (ESS) is proposed for power system. This paper presents a simulation method that can assess the impact of

ESS on ED problem especially on the power system in peak load shaving. The ED problem with wind power and ESS is formulated

as a nonlinear optimization problem. We constructed an optimized economic and environment-friendly model, in which the effect of

wind farm and ESS is considered. Besides traditional operation cost. the thermal unit's pollution discharge is introduced in this model

in order to seek the best solution for the total costs of economy and environmental protection. The ED model is optimized by particle

swarm optimization (PSO) method. A case which contains 6 thermal units and a large-scale wind farm is present to study the im-

pacts of ESS. The results show that the model is correct and the introduction of ESS is effective to reduce operation cost and utilize

wind power as much as possible.

Key words: power system; wind power; dynamic economic dispatch; energy storage system; particle swarm optimization
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