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Rapid Diagnostic Method of Stator Ground Fault Caused by a Faulty Terminal Capacitor

TU Xiaotao, ZHANG Zhengping, HU Wei
(Electric Power Research Institute of Guangdong Power Grid, Guangzhou 510080, China)

Abstract: It is difficult to diagnose the stator ground fault caused by a faulty terminal capacitor with the help of detecting
insulation resistance. The corresponding mechanism is analyzed first based on the equivalent circuit of stator ground fault.
Three-phase reference composed of stator voltages is adopted to make a comparative analysis on the phase characteristics of zero
sequence voltage, which can be used to discriminate the stator ground fault caused by a faulty terminal capacitor or grounding
transient resistance. And a practical method is proposed based on the foregoing characteristics. In this approach, the position
of zero sequence voltage in the three-phase reference can be judged by voltage waveforms from the wave recording device.
Furthermore, the winding capacitance to ground and grounding resistance of the neutral point should be utilized to realize rapid

diagnosis. Finally, the effectiveness of the proposed approach is verified through a relevant fault example.
Key words: stator ground fault; generator; ground fault; terminal capacitor; zero sequence voltage; fault diagnosis
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A Market Mechanism for Participation of Electric Vehicles and Dispatchable Loads
in Distribution System Congestion Management

LIU Weijia' , WU Qiuwei®, WEN Fushuan'* , XUE Yusheng*
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. Center for Electric Power and Energy, Technical University of Denmark, Lyngby 2800, Denmark;
3. Department of Electrical and Electronic Engineering, Institut Teknologi Brunei, Bandar Seri Begawan BS8675, Brunei;
4. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China)

Abstract: In the electricity market environment, a reasonable market mechanism is demanding for guiding the behaviors of
interruptible loads and flexible loads such as the charging loads of electric vehicles (EVs) to alleviate peak demands and system
congestion. First, according to the response characteristics of different kinds of loads, the temperature controlled domestic
loads are chosen as controllable loads. Besides, the EV charging demand and discharging power with the vehicle to grid (V2G)
mode are considered as flexible loads. The demand response models of the controllable/EV demands are presented based on
their thermal models/charging and discharging characteristics. Then, given the economic rationality of the retail agenté (RAs)
for interruptible and EV loads and the demand response models, RAs will formulate the initial bidding plans for the next
trading day; the initial bidding plans will be verified by the distribution system operator, and an optimal power flow thodel will
be employed to calculate congestion fees if applicable. Afterwards, the RAs will employ these congestion fees to reschedule and
coordinate the domestic controllable loads and EV charging/discharging loads, given that the customers’ needs and constraints
are properly respected. With the proposed market mechanism, the peak demands can be alleviated and distribution system
congestion avoided to a great extent. Finally, the developed market mechanism, mathematical models and congestion
management strategy are demonstrated through the modified IEEE 33-bus distribution system.

This work is jointly supported by National Basic Resecarch Program of China (973 Program) (No. 2013CB228202) and
National Natural Science Foundation of China (No. 51361130153, No. 51361130152).

Key words: electricity market; congestion management; distribution system; demand response; electric vehicle
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