



FEASIBILITY STUDY ON APPLICATION OF VOLTAGE SOURCE INDUCTIVE FILTERING CONVERTER IN

HVDC-LIGHT SYSTEMS
ABSTRACT

In recent years, with the technical development of self-commutated power electronic devices, voltage source converter (VSC)-based HVDC systems arouse more and more attention. Due to the application of pulse width modulation (PWM) technology in the control system for the self-commutated converter valve set, the VSC represents good P&Q operating characteristics, and it can independently control the active and the reactive power, which makes VSC-based HVDC system advantages to the fields of interconnected power systems, wind power integration, industrial plants, etc.

This project presents a new voltage source inductive filtering converter (VSIFC) for HVDC-Light transmission system, which is mainly composed of the inductive filtering (IF) transformer and the related full-tuned (FT) branches with the commutating function for the self-commutated converter. This project concerns on the technical feasibility on the application of VSIFC in HVDC-Light systems. Firstly, two kinds of main circuit topologies of VSIFCs are proposed, and based on this, a typical test system for the proposed VSIFC-based HVDC-Light transmission is established. In the first circuit a coupling transformer is used to connect self-commutated converter with power system, and there are harmonic filters installed on the PCC. The coupling transformer not only provides the suitable line-voltage for self-commutated converter, but also utilizes its leakage reactance efficiently to exchange active and reactive power between VSC and power system. Then the second circuit is similar to the commutating reactor. It is worth to remark that although there is a special commutating reactor for VSC station, with the consideration that provide the suitable line-voltage for the operation of VSC station and prevent the 3-time harmonic currents from flowing into PCC, the coupling transformer is necessary to be installed. 

Then, the study on the unique inductive filtering characteristic and the transient stability that VSIFC-based HVDC transmission system has are performed in the PSCAD/EMTDC environment. Through the comparison with the classic VSC-based HVDC system, this project verifies the technical feasibility on the application of VSIFC in HVDC-Light systems, and further reveals a series of technical characteristics and superiorities that VSIFC-based HVDC-Light system has. The results obtained from the proposed VSIFC-HVDC system can suppress the high order harmonic not to flow into the grid winding of the transformer, and meanwhile, it can implement the bi-direction power flow control with the high transmitted power.
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