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Fig.1 Typical structure of MCDCM
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Fig.4 Flowchart of stability design of MCDCM
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Key issues of modeling and operation control of flexible DC
distribution system under non-ideal conditions
LIU Ziwen',TANG Yuan’,ZHANG Yongjun’,CHEN Bing’
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 210098, China;
2. Research Center of Smart Energy Technology,School of Electric Power,

South China University of Technology,Guangzhou 510640, China)
Abstract: The modeling and operation control of flexible DC distribution system under non-ideal conditions
face the dual challenges of both the steady-state operation demand of economy and high efficiency and the
dynamic operation demand of safety and stability. The systematic analysis of operating characteristics for
flexible DC distribution system under non-ideal conditions, and the discussion of reasonable modeling me-
thods and analytical control techniques, have important theoretical and practical significance to guide the
development of future distribution systems towards the direction of more economical,efficient and new energy
friendly accessed. For that,along with the research status and development trends at home and abroad,the
steady-state modeling and optimal control of flexible DC distribution system under non-ideal conditions,and
the multi-time scale dynamic feature modeling and stability control under external stochastic disturbances
are deeply analyzed,which points out the main issues of system modeling and operation control under non-
ideal conditions. Furthermore, the technical development directions of flexible DC distribution system are
explored from the aspects of system modeling and optimization with multiple uncertainties,system interactive
feature modeling and collaborative control of unbalanced components under asymmetric conditions, and the
multi-time scale dynamic characteristic mechanism modeling and stability control under external stochastic
disturbances, which provides the research idea for the modeling and operation control of flexible DC distri-
bution system.
Key words: flexible DC distribution system; distributed power generation; non-ideal conditions;system mode-

ling;operation control ;stochastic uncertainty
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Small disturbance stability analysis of multi-converter DC microgrid based on

impedance network model
LIU Zhenxiang,ZHAO Jinbin,ZENG Zhiwei,QU Keqing, MAO Ling
(College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: The integration of many renewable energy equipments and loads into DC microgrid through power
electronic converters makes the small disturbance stability of MCDCM (Multi-Converter DC Microgrid) face
severe challenges, and some limitations exist when using the traditional impedance ratio and state space
model to analyze MCDCM. An impedance network model and a negative feedback system with open-loop
stable characteristic of MCDCM are established based on the impedance characteristic of converter ports,
and the impedance network model is applied to the stability judgment and design of DC microgrid. The
time-domain simulative results of a MCDCM with six converters verify the advantages of the proposed method
in stability judgment and design of MCDCM.

Key words:impedance network model; multi-converter; small disturbance stability ; equivalent open-loop func-

tion; generalized Nyquist criterion
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