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Fig.1 Determination of optimal pumped
storage unit outputs
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Fig.2 Iterative process of optimal output determination
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Fig.3 Curves of power limit and equivalent energy
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Optimal coordination between primary frequency regulation
and dynamic stability

XU Yanhui', WANG Zhenzhen', WENG Hongjie?
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Source,
North China Electric Power University, Beijing 102206, China;2. Electric Power Research Institute of
Guangdong Power Grid Corporation, Guangzhou 510080, China)

Abstract: The improper parameter setting of steam turbine governing system for emphasizing the
performance of primary frequency regulation may cause low frequency oscillation of power grid while the
optimal coordination between primary frequency regulation and dynamic stability can be achieved by the
proper parameter adjustment. The comprehensive evaluation index of system dynamic stability and primary
frequency regulation is formed by the stability margin and the reciprocal of rise time and the P-PSO
(Particle Swarm Optimization algorithm based on P system) is applied to obtain the optimal evaluation
index within the rational parameter range for the parameter optimization of steam turbine DEH (Digital
Electro-Hydraulic) control system. The results of time-domain simulation show that,the optimized DEH
parameters ensure both the performance of primary frequency regulation and the dynamic stability of power
system.

Key words: primary frequency regulation; stability; steam turbine generator; speed governing; control;
optimization; digital electro-hydraulic control system
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Bidding model considering constraints of water head

for pumped storage plant in power market
ZENG Ming, WANG Ruichun, WANG Liang,XUE Song
(Research Advisor Center of Energy and Electricity Economics,North China
Electric Power University, Beijing 102206, China)

Abstract: The optimal unit power output of pumped storage plant for bidding is determined according to
the relationship between its water head and energy storage,as well as the maximum and minimum output
limits. Based on the assumption that the market clearing price can be forecast,the constraints of the unit
participating in power market competition are constructed for the combined mode of day-ahead market,
bilateral contract market and ancillary service market. The bidding model of pumped storage unit in the
combined market mode is built with the consideration of market risk factors. A chaotic variable is
introduced into the ant colony algorithm to improve its local search for solving the bidding model. Case
analysis shows that,the pumped storage plant with proper generation schedule and bidding strategy can
obtain greater economic benefits in electric power market.
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