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Exchanging power robust optimization model of interconnected grid
considering uncertainty of new energy
FAN Xiaowei',SUN Rongfu', WANG Jingran',MA Yue’,
SUN Hongwen*, CHEN Quan®,DONG Xiaoming’
(1. State Grid Jibei Electric Power Co.,Ltd.,Beijing 100054, China;
2. School of Electrical Engineering,Shandong University, Jinan 250061, China)

Abstract: The high proportion of new energy and its uncertainty increase the difficulty of exchanging power
control in multi-area AC interconnected system. In order to ensure the coordinated distribution and the rela-
tive balanced fluctuation of the transmission power on inter-regional tie lines,an exchanging power stability
control model that considers the external characteristics of interconnected grid is proposed. Considering the
relationship between AGC (Automatic Generation Control) participation factors of interconnected system and
the power flow distribution of tie line, the power flow model under AGC control of interconnected system
is derived and constructed. Furthermore,a robust optimization-based regional exchanging power stability con-
trol model is established with the minimum power fluctuation amplitude of tie line as the objective func-
tion, and a co-evolution algorithm based on relaxation method is proposed to solve the model. Taking two
parallel TEEE 14-bus systems and IEEE 118-bus system as the test examples to carry out the simulation
analysis and comparing the calculation results between without optimization and with robust optimization, it
is concluded that robust optimization can effectively deal with the impact of random output of new energy,
it has an obvious improvement effect on the stability of external characteristics, and the effectiveness and
practicability of the proposed algorithm are verified.

Key words: new energy; multi-area interconnected system; automatic generation control; power fluctuation of

tie line;robust optimization
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