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Fig.1 Topology of current-limiting MMC-UPFC based on split inductor
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Fig.2 Equivalent circuit models of fault

current limiting stage
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Fig.3 Operation sequence diagram under fault conditions
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Fig.4 Waveforms of line fault transient current variation
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Current-limiting MMC-UPFC based on split inductor
MEI Jun',HE Mengxue', WANG Chuang', LIU Jiankun?, LI Peng2
(1. College of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. State Grid Jiangsu Electric Power Company Research Institute,Nanjing 211100, China)

Abstract: In order to reduce the risk of large-current shocks caused by AC system short circuit faults to
MMC-UPFC(Unified Power Flow Controller based on Modular Multilevel Converter) and ensure the safe ope-
ration of power electronic equipment,a novel current-limiting UPFC-MMC topology based on split inductors
is proposed. Through the split design of the bridge arm inductance and the space configuration adjustment
of the thyristor bypass switch on the valve side of the series transformer,the fast protection of the conver-
ter and the effective limitation of the fault current are realized. The current-limiting principle of this topolo-
gy is elaborated, and the optimization design of key parameters is carried out. The simulation and analysis
of proposed current-limit MMC-UPFC topology are carried out by PSCAD / EMTDC. The simulative results
show that proposed topology has flexible power flow regulation characteristics and significant fault current
limiting capability.
Key words: electric power transmission;unified power flow controller;split inductor;thyristor bypass switch;

parameter design;fault current limiting

(E#% 108 W continued from page 108)

Degradation charging scenarios and impacts on voltage stability of
urban distribution network under “EV-road-grid” coupling
YANG Xinran, LU Lin, XIANG Yue, LIU Youbo, LIU Fangfang
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: In order to evaluate the impact of static voltage stability caused by the disordered charging be-
havior of EVs(Electric Vehicles),a degradation charging scenario is constructed and a continuous flow mo-
del considering the behavior of EVs in a temporal and spatial context is proposed. Based on the complex
network theory,a coupling system of “EV-road-grid” is built to simulate the driving path characteristics of
EVs under the constraints of urban traffic network. The charging position and driving path of EVs are de-
signed to characterize the temporal and spatial variability of charging load,then a degradation charging sce-
nario is constructed. An improved continuous power flow model is built to search the power grid collapse
state,and the voltage distribution characteristics and weak areas of power grid in critical state are analyzed.
The proposed method can quantify the number of EVs admitted to the urban power grid in degradation
charging scenarios, evaluate the weak areas of power grid,reconstruct and plan the regional distribution net-
work connected with charging facilities.

Key words: electric vehicles; charging load model; “EV-road-grid” system; degradation charging scenario;

continuous power flow;distribution network ;voltage stability
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Fig.A10perating waveform of UPFC-MMC under normal conditions
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