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A surplus power absorption strategy in MMC-MTDC systems
based on master-slave energy control

WANG Luo', WANG Ning', ZHANG Qianmao', QIN Liangdong', ZHANG Jianpo>, WU Yunrui®

(1. Economic Research Institute of State Grid Hebei Electric Power Co., Ltd., Shijiazhuang 050022, China;

2. Department of Electrical Engineering, North China Electric Power University, Baoding 071003, China)
Abstract: Modular multilevel converter based multi-terminal direct current (MMC-MTDC) systems rely on energy-dissipating
devices to handle surplus power caused by AC-side faults at the receiving-end, which suffers from poor economic efficiency
and significant energy waste. To fully exploit the inherent surplus power absorption capability of MMC-MTDC systems and
reduce dependence on energy-dissipating devices. A master-slave energy coordination strategy is proposed for interactive
power absorption among multiple converter stations. Firstly, an MMC-MTDC control model is established, and the feasibility
of surplus power absorption through energy-based control is analyzed. Subsequently, a three-dimensional energy model of the
MMC is introduced to achieve decoupled energy control for each pole of the converter stations. Based on a simplified MMC-
MTDC system model, active energy control schemes are designed for different types of converter stations. Furthermore,
inspired by the master-slave control concept, a timing-based energy coordination logic is developed to address various AC-side
fault scenarios at different receiving-end stations and two categories of surplus power levels, thereby enabling coordinated
utilization of available energy margins across multiple converter stations. Finally, a MMC-MTDC system is implemented in
PSCAD/EMTDC for simulation validation. Results demonstrate that the proposed strategy effectively coordinates multiple
converter stations energy control without requiring energy-dissipating devices. The strategy can adapt to diverse surplus power
conditions and successfully achieve fault ride-through.
Keywords: AC-side fault; surplus power; modular multilevel converter based multi-terminal direct current (MMC-MTDC);

energy control; master-slave coordination; timing-based control logic
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A review on evaluation and improvement methods for commutation

failure resistance ability in multi-infeed direct current system

XIN Yechun, HUANG Taoyu, WANG Tuo, HE Yupeng, GAN Xiaoluo, LI Guoqing
(Northeast Electric Power University (Key Laboratory of Modern Power System Simulation and Control & Renewable Energy
Technology, Ministry of Education), Jilin 132012, China)

Abstract: The evaluation and improvement methods for commutation failure resistance ability in multi-infeed direct current
(MIDC) system are of great significance for testing commutation failure characteristics, addressing assessment challenges, and
applying commutation failure defense technology in power system planning and operation. Therefore, a systematic and
scientific summary and generalization are conducted in this paper. Firstly, the fundamental definitions of MIDC system and
commutation failure are presented, analyzes the impacts of various fault types on commutation failure, identifies key
influencing factors, and summarizes existing commutation failure criteria. Secondly, the existing evaluation methods of
commutation failure resistance ability are also reviewed. Then, the current improvement methods of commutation failure
resistance ability in MIDC system are summarized from three aspects: reactive power compensation optimization, control and
protection optimization, and converter topology improvement. Finally, the key issues that need to be focused on in the future
mainly include: adopting a normalized effect evaluation method, conducting repeatable calibration on a simulation platform
with standard significance, forming a systematic and comprehensive improvement method for the commutation failure
resistance ability in MIDC system, and establishing a multi-level coordinated enhancement strategy encompassing converter
station level, converter level and system level.

Keywords: high voltage direct current transmission; multi-infeed direct current (MIDC) system; commutation failure;

resistance ability; evaluation method; defense technology
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