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Working conditions and control strategy of UPQC

based on supercapacitor energy storage
FENG Xingtian,ZHANG Lixia, KANG Zhongjian
(College of Information and Control Engineering,China University of Petroleum(East China),Qingdao 266580 ,China)

Abstract: Aiming at the instantaneous supply interrupt and deep voltage sag of conventional UPQC
(Unified Power Quality Conditioner),SESS(Supercapacitor Energy Storage System) is recommended as its DC
storage unit. According to the topology of SESS-based UPQC,the influencing factors and target function of
its optimal allocation are studied and the best working conditions of its coordinated power flow control are
obtained. The characteristics and performances of SESS’s main circuit are studied and the storage unit
capacity and SESS control strategy are determined. Pl and repetitive control is proposed as the unit control
strategy of UPQC according to the working requirements of its serial-parallel converters. Simulative and
experimental results show that the coordinated control between serial-parallel converters and SESS is
realized as well as the target of power quality management.
Key words: unified power quality conditioner; supercapacitor; energy storage; coordinated control; working
condition; repetitive control; power quality
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Staircase modulation scheme based on PSO for modular multilevel converter
SHEN Ke,WANG Jianze,BAN Mingfei,JI Yanchao,CAI Xingguo
(School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China)

Abstract: The selection of appropriate iterative initial switching angles is the essential step of staircase
modulation for MMC (Modular Multilevel Converter) and a staircase modulation scheme is proposed, which
applies the PSO(Particle Swarm Optimization) algorithm to achieve the optimized initial switching angles and
the Newton iteration method to calculate the exact switching angles. Combined with the sorting balance
strategy it effectively balances the sub-module capacitor voltage with low complexity and switching
frequency. As an example,a low-voltage verification platform is developed for a physical model of three-
phase five-level MMC system. Simulative and experimental results demonstrate the correctness and feasibility
of the proposed scheme.

Key words: renewable energy; modular multilevel converter; staircase modulation; capacitor voltage

balancing; particle swarm optimization; Newton iteration method
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