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High-voltage high-power low-frequency current generator for SSR damping
WANG Xiaoyu',ZHANG Tao’,CAO Fengmei*,LIU Shu*, WEN Jing®,LIU Quan®*, YANG Qixun'
(1. State Key Lab of New Energy Power System,North China Electric Power University, Beijing 102206, China;
2. Beijing Sifang Automation Co.,Ltd.,Beijing 100085, China)
Abstract: The generator terminal damping controller is used in thermal power plants to inject the

controllable sub-/super-synchronous compensating currents into generator stators for damping the SSR
(Sub-Synchronous Resonance) ,for which,a control system of HHLCG (High-voltage High-power Low-frequency
Current Generator) is designed based on the cascaded H-bridge multi-level inverters. Aiming at the
asynchronous rotation of low-frequency current and output voltage vector,the difficult decoupling,the large
fluctuation of DC voltage and the difficult balancing of capacitor voltage,a tri-loop control scheme is
developed for the voltage and current control. The voltage control loop is emphasized by smoothing the DC
voltage samples and fine tuning the duty cycle for capacitor voltage balance. A digital/physical hybrid
simulation platform of HHLCG is constructed based on RTDS. Simulative and experimental results
demonstrate that,the low-frequency sub-synchronous reference current is completely traced and the stable
and balanced control of DC voltage is realized with excellent steady-state and dynamic performance.

Key words: cascade low-frequency current generator; DC capacitor voltage; fine duty tuning; real-time

digital simulation; digital/physical hybrid simulation
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