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Fig.3 Three-stage network architecture of power grid
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Table 1 Statistical analysis of high-voltage
transmission network characteristic parameters

HAs 7 5 K CY L C, L,
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Generation Method for New Transmission Network Test System Based on Power Grid Evolution Model

LIBo"“?, WEI Guangruz’l, ZHONG Haz'wangz, LIU Hui'
(1. School of Electrical Engineering, Guangxi University, Nanning 530004, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The IEEE test case has been widely used for simulation testing in various fields such as power system planning and
operation. However, due to concerns of data privacy protection, it is difficult to access publicly available datasets of actual power
system generation and network structures. To address the issue, based on the evolution model of three-generation power grids, a
generation method for the new transmission network test system is proposed to build test cases that reflect actual power system
characteristics. First, a transmission network expansion planning model considering N—1 security constraints is established.
Secondly, the optimization objectives and constraints are proposed according to the characteristics of different stages of network
development to simulate the evolution process of the power grids. To enhance the solving efficiency of the model, a binary
representation method of planned lines of transmission corridors is introduced to reduce the number of 0-1 variables. Finally, taking
a provincial power grid as a case, an open-source power system testing system is constructed. The validity of the constructed
testing system is verified based on the statistical properties of complex networks. Furthermore, the test case is applied to the
optimization of transmission network structures to verify its rationality.

This work is supported by the Specific Research Project of Guangxi for Research Bases and Talents (No. 2022AC21257) and
National Natural Science Foundation of China (No. 52122706).

Key words: transmission network; expansion planning model; testing system; N —1 security constraint; power grid evolution model

144



