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Phase angle control method of Virtual Synchronous Generator
LI Xu, DING Yong, LI Yong, LIU Weiqun
(Nanjing Nari-Relays Electric Co. Ltd., Nanjing 211102, China)

Abstract: Virtual synchronous generator (VSG) technology simulates the characteristics of the synchronous generator by

power conversion system (PCS). Thus, the converter will have the characteristics of the synchronous generator such as primary

frequency regulation, primary voltage regulation, damping and inertia. So the voltage and frequency regulation ability of

converter for power grid will be enhanced. It can also help to improve the friendliness of grid-connection. In this paper, a new

rectification method for phase angle and frequency of VSG based on phase locked loop (PLL) is proposed. The unreasonable

deviation of frequency and phase is corrected in the process of starting grid connection and in the condition of strong

disturbance, to reduce the oscillation and out-of-control risk under the above conditions. Finally, some experimental tests are

given for correctness verification of the proposed method.

Key words: virtual synchronous generator; VSG; phase control; phase; frequency; pre-synchronizations
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Operating Reliability Research of 220 kV Divisional Power Grid Considering UPFC
WANG Xinping', LI Qun®, LIU Jiankun®, ZANG Haixiang', SUN Guogiang', WEI Zhinong'
(1.College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;

2. State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: With the continuous expansion of the interconnection scale of power grids, the number of the power electronics

integrated to the power grid continues to increase, bringing new challenges to the operation reliability of the grid. As the

equipment for flexible AC transmission system (FACTS) which has the strongest ability of adjusting power flow, the unified

power flow controller (UPFC) has been designed, developed and applied to Nanjing western power grid successfully. In this

paper, the operational reliability model considering UPFC is established and applied to perform the operation reliability analysis

and benefit evaluation of Nanjing western power grid. The analysis results of the example demonstrate that UPFC can

effectively improve the reliability of regional power network and positively contribute to economic benefits.

Key words: operation reliability; UPFC; benefit evaluation



