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Transient characteristic analysis of converter bridge arm short circuit fault
in MMC-HVDC system
ZHANG Fang',DU Xuejing', CHEN Kun’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072;

2. Electric Power Research Institute,State Grid Hubei Electric Power Company, Wuhan 430077, China)
Abstract: Bridge arm short circuit is a severe fault in MMC-HVDC (Modular Multilevel Converter based
High Voltage Direct Current) system. Transient characteristics of bridge arm short circuit fault are ana-
lyzed when the converter is unblocked or blocked. Aiming at the case that the converter is unblocked, the
transient characteristics of bridge arm electrical quantity of the converter at both ends are given, and the
composition of the bridge arm short circuit current is analyzed. For the other case that the converter is
blocked, the circuit model of bridge arm short circuit current is established. Meanwhile,the analytical equa-
tion of bridge arm short circuit current is deduced, and the dynamic variations of voltage and current on
AC and DC side are analyzed. The protection configuration scheme of bridge arm short circuit fault is also
given. A two-terminal MMC-HVDC simulation model is built based on PSCAD / EMTDC. The simulative
results validate the correctness of transient characteristic analysis and the effectiveness of the protection
configuration. The transient characteristic analysis of the bridge arm short circuit fault can provide references
for converter protection strategies of MMC-HVDC system.

Key words: MMC-HVDC;fault analysis;bridge arm short circuit;converter blocking;transient characteristic
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Method for single-phase electric meter phase identification based on
multiple linear regression
ZHANG Liqiang', CONG Wei',DONG Gang’,MIAO Qingqing’,SUN Haibin®,SUN Yun’
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Jinan 250061, China;2. State Grid Shandong Electric Power Company,Jinan 250001, China;

3. Jining Power Supply Company of State Grid Shandong Electric Power Company,Jining 272100, China)
Abstract: The phase information of single-phase electric meter is crucial to improve the level of load mana-
gement, the quality of modeling, as well as the quality and the reliability of power supply. According to
the relationship between the electric quantities collected by the single-phase electric meter and the gateway
meter in the power supply region,a method for single-phase electric meter phase identification based on
multiple linear regression is proposed. The multiple linear regression equation takes the single-phase electric
meter voltage as the dependent variable. Meanwhile, it takes the gateway meter voltage,the gateway meter
current and the single-phase electric meter current as the independent variables. Each single-phase electric
meter forms three regression equations with the gateway meter phase A,B and C respectively. The determi-
nation coefficients of the three regression equations are calculated. According to the value of the coeffi-
cients,the phase of single-phase electric meter is determined. An example is given to analyze the proposed
method with actual energy meter reading data. The analysis results show that the proposed method has
higher accuracy and reliability.

Key words: single-phase electric meter; phase identification; multiple linear regression; determination coeffi-

cient;advanced metering infrastructure
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Table A1 Parameters of MMC-HVDC system
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Fig.A2 Upper and lower bridge arm currents and submodule voltage of phase C of MMC,
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