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Fig.1 Schematic diagram of UPFC structure in
Suzhou 500 kV Southern Power Grid
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Fig.2 Protection configuration diagram of UPFC
in Suzhou 500 kV Southern Power Grid
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Fig.3 Configuration diagram of converter protection
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Fig.4 Configuration diagram of electric quantity
protection of series transformer
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Fig.5 Configuration diagram of electric
quantity protection of shunt transformer
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Research on System Condition Assessment Based on

Large Dimensional Random Matrices
CHENG Hanmiao' , LI Hongbin>, XU Qing',JI Feng', CHEN Gang', TIAN Zhengqi'

(1. State Grid Key Laboratory of Electrical Power Metering( State Grid Jiangsu Electric Power Co., Ltd. Research Institute) ,
Nanjing 210019, China;2. SEEE of Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract : Mathematics foundation is introduced, and the key points are Marchenko-Pastur Law and Single-ring Law. General
method of applying large dimensional random matrices theory to condition assessment is conducted, including application
condition, matrices construction method, and assessment indexes. Then the specific programing steps of single-ring law are
discussed. Finally, two application scenarios are taken as examples, respectively are electrical equipment condition assessment
and power gird condition assessment. The simulation results indicate that large dimensional random matrices theory is able to be
applied to assess the status of a complex system, the health status of electrical equipment and the fault operation status of power

grids shall be reflected through the assessment indexes.

Key words: large dimensional random matrices; Marchenko-Pastur law; single-ring law; condition assessment
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Analysis of Protection System and Action Results of Unified Power Flow

Controller in Suzhou 500 kV Southern Power Grid
DENG Kai', QU Feng', QIAN Wei' ,WU Xin', ZHOU Qiang', GUO Jinchao' , KONG Xiangping’
(1. State Grid Jiangsu Electric Power Co., Lid. Maintenance Branch, Nanjing 210006, China;
2. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract : Unified power flow controller in Suzhou 500 kV Southern Power Grid is the highest voltage class and largest capacity
UPFC project in the world. It is used to solve the problems of uneven power flow distribution, over-limited sectional flow and
poor dynamic reactive support ability, et al. The principle and protection configuration scheme of UPFC are summarized, and
the action results of typical fault points are expounded in detail. The research of 500 kV UPFC in this paper provides a
reference for the study of the protection of the flexible transmission system with higher voltage levels in future.

Key words : unified power flow controller; fundamental structure; protection configuration; action results
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