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Table 1 Inertia constant for different technologies
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Fig.1 Time-sequence diagram of frequency variation
and system response
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Fault recovery strategy of active distribution network based on
mutation particle swarm optimization algorithm
XU Yan,ZHANG Hui,SUN Yizhou
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract: In order to improve the rapidity and reliability of fault recovery in the active distribution net-
work, a fault recovery strategy based on mutation particle swarm optimization algorithm is proposed. The
construction of optical storage system and load characteristic model is the basis of the research strategy.
The optical storage model is used to ensure reliable load recovery. The load characteristic model is con-
structed according to the time-varying characteristics of the load and user-side demand while considering
the controllable load. Based on the optical storage system and load characteristic model, the fault recovery
strategy is studied. Firstly, the distribution network is dynamically islanded,and the optical storage is used
to reliably restore the load in the island to ensure that the load with high user-side demand is restored
first. With the least total power-loss load,the least power loss and the least number of switching operations
as the comprehensive objective function,the mutation particle swarm optimization algorithm is used to obtain
a comprehensive fault recovery strategy for the distribution network that cooperates with the island and the
main network, which improves the reliability of the active distribution network. Finally, taking IEEE 33-bus
system as a simulation example,the results verify the superiority of the model and the recovery strategy.
Key words: active distribution network;island partition;fault recovery;optical storage system;mutation particle

swarm optimization algorithm
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Review of inertia control technology and requirement evaluation in

renewable-dominant power system
LIU Zhongjian,ZHOU Ming, LI Zhaohui, WU Zhaoyuan, LI Gengyin
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract:The low-carbon transition of power industry stimulates the development of renewable energy represen-
ted by wind and solar power. Due to the application of grid-connected inverters, wind and solar generators
cannot provide inertia as traditional synchronous generators, which results in a reduction in the inertia of
power system. Considering the fluctuation and uncertainty of renewable energy,new problems arise in system
frequency security. For this reason,a review of inertia control and inertia requirement evaluation in renewable-
dominated power system is conducted. The relationship between inertia and frequency variation is analyzed
according to the definition of inertia. At same time,the difference and relationship between inertia response
and frequency response are clarified. Then,regarding the virtual inertia technology,the classification is pro-
vided according to the external characteristics of the control model. The control principle of VSG (Virtual
Synchronous Generator) is introduced, and its application in wind and solar generators is summarized. The
integration of large-scale renewable energy results in new requirements on the amount and distribution of
inertia at the system level. Therefore, the inertia requirement evaluation indicators and approaches in three
representative regions of Australia, Ireland and North America are compared. Finally,the corresponding sug-
gestions to the inertia issues of the power system in China are made from five aspects:developing virtual
inertia technology, proposing inertia evaluation indicators,improving inertia monitoring capabilities, configuring
devices that can provide inertia,and promoting the marketization of inertia services.

Key words: low-carbon; renewable-dominant power system; inertia; frequency security; virtual inertia; inertia

requirements ;inertia service



