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Design and Implementation of Hardware In-the-loop Simulation System for
DC Microgrid with Multiple Units
WANG Yanzhen, JIA Yalei,ZHEN Li

(Department of Intelligent Engineering , Hebei Software Institute , Baoding 071003, Hebei , China)

Abstract: A multi-level and multi-time-scale hardware in-the-loop simulation(HILS)system as a new method was
proposed to develop and test the control algorithms and operation strategies for the DC microgrid. Primary control,
secondary control and tertiary control were implemented in different simulators and controllers. The key unit and system
control methods could be both tested in the proposed design. Finally,the proposed HILS platform in-cluding a RT-LAB
for real-time simulation, an actual controller under test,a cRI1O for coordination control and the host computer was built
according to the proposed design and different processors computing ability and characteristics. Detailed tests were
carried out to show flexibility and reliability of the proposed HILS platform.
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Fig.1  Two typical DC microgrid topology structures
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Fig.2  DC microgrid voltage control structure
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Fig.3 DC microgrid HILS system design scheme
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Fig.4 Test waveforms under the grid integration-free mode

and the secondary voltage regulation operation
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