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Fig.1 Flowchart of expansion planning for
transmission network
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Fig.2 Structure of Garver 6-bus system
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Tab.1 Power supply and load growth scheme of

Garver 6-bus system

- LR ) 3R /MW B Ar %/ MW
£/ %i0) b £/ 5l Vs
1 150 150 20 80
2 0 0 60 240
3 120 360 10 40
4 0 0 40 160
5 0 0 60 240
6 — 600 — 0
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Tab.2 Expansion planning scheme of Garver 6-bus system
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Tab.3 Basic information of a regional 2010/2015

expansion planning
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Tab.4 Comparison of 2015’ planning schemes

S8 WS KNV S
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Tab.5 Loss and heterogeneity index of system
operation for different K values
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Multi-objective transmission network planning

considering grid-operational heterogeneity
PAN Zhijun',ZHANG Yan',ZHU Dakang’, RUAN Yingqin®
(1. Shanghai Jiao Tong University ,Shanghai 200240, China;
2. Shanghai Municipal Electric Power Company,Shanghai 200122, China)
Abstract: The heterogeneity of grid operation is a basic state attribute of power system,which reflects the

rationality of grid structure and the impact on the safety and reliability of grid operation. The influencing

factors of grid operational heterogeneity are analyzed and a multi-objective optimization model is built for

the hierarchical and partitioned expansion planning of power transmission network,which takes the CV

(Coefficient of Variance) of transmission line load rate as the evaluation index of region-operational

heterogeneity and considers the expansion cost and transmission line loss. Aiming at the dimensional

disunity of multiple objectives,a genetic merit factor is defined and the genetic algorithm is improved to

obtain the compromise solution of the proposed model. The case analysis for IEEE Garver 6-bus system and

a regional transmission network planning verifies the effectiveness and feasibility of the proposed method.

Key words: electric power systems; electric power transmission; planning; grid-operational heterogeneity;

coefficient of variance; genetic algorithms; genetic merit factor; optimization
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