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Fig.2 Simplified schematic diagram of
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Fig.3 AC link waveforms of MMC-H DC transformer
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Variable-frequency optimization strategy based on backflow power of
MMC-H DC transformer in DC distribution network
MEI Jun',GUAN Zhou',DING Ran',FAN Guangyao',GE Rui', WANG Bingbing', LIANG Dong’,ZONG Jin®
(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;
2. State Grid Jibei Electric Power Co.,Ltd.,Beijing 100054, China)

Abstract: The MMC-H (Modular Multilevel Converter-H-bridge) DC (Direct Current) transformer suitable for
DC distribution system is studies, which is composed of MMC arm, H-bridge and AC transformer. MMC
utilizes staircase modulation and H-bridge adopts square-wave modulation. Besides,the formula of transmis-
sion power and backflow power based on phase-shift control are derived, and the factors that affect the
backflow power and the boundary conditions of zero backflow power are summarized. In order to suppress
the backflow power, a variable-frequency optimization strategy is proposed. The phase-shift ratio can be
adjusted to fall into the zero backflow power zone through variable operating-frequency strategy, so as to
reduce the backflow power and current stress. Finally,an experimental prototype is built to verify the feasi-
bility of variable-frequency optimization strategy. The experimental results show that the variable-frequency
optimization strategy can adjust the phase-shift ratio,reduce the current stress and loss,and improve the effi-
ciency of DC transformer.

Key words: modular multilevel converter; DC transformer; power formula;zero backflow power zone;variable-

frequency optimization
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Fault ride through strategy of unified power flow controller based on
current limiting reactor and its coordination with protection
ZHENG Tao',TANG Zhe',ZHANG Zihang',LI Houyuan',WANG Yunpeng',QI Huanhuan®
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;
2. State Key Laboratory of Advanced Power Transmission Technology,Global Energy Interconnection
Research Institute Co., Ltd.,Beijing 102200, China)

Abstract: The response characteristics of UPFC (Unified Power Flow Controller) based on MMC (Modular
Multilevel Converter) in case of failure of UPFC access line are analyzed in detail, and an FRT (Fault
Ride Through) strategy based on CLR (Current Limiting Reactor) is proposed, which can make MMC at
the shunt side being unblocked during external fault of UPFC by limiting the fault current passing through
the DC link bus. On this basis,a coordination scheme of the FRT strategy of UPFC with the line distance
protection is provided, which can effectively eliminate the adverse effects on the line distance protection.
Simulation experiments are carried out in PSCAD / EMTDC, and the results verify the effectiveness of the
proposed FRT strategy and coordination scheme.
Key words: FACTS;unified power flow controller;fault ride through;current limiting reactor;distance protec-

tion;relay protection
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