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Research on the voltage level selection and its stability control strategy of DC microgrid

TIAN Longgang
(Eastern China Branch, China Datang Corporation Science and Technology Research Institute Co., Ltd., Hefei 230088, China)

Abstract: In order to select and determine the DC microgrid voltage level, on the basis of the voltage level for existed DC
standards and DC projects, considering the capacity and power supply radius of the microgrid, this paper calculates run
loss of the DC microgrid to select the optimal voltage level of the DC bus. For the voltage stability control of DC
microgrid, in grid-connected operation, the battery DC/DC converter is used to control the voltage stability of DC bus,
and the AC/DC converter is used to control the grid power of DC microgrid. In islanded operation, the battery DC/DC
converter is used to control the voltage stability of DC bus, too. The simulation model of DC microgrid in
PSCAD/EMTDC is established to verify the voltage stability control strategy on different operation modes. The results
show that the control strategy can control DC microgrid voltage stability in the case of PV power and load power
fluctuations.
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Table 2 Operation line loss under different voltage levels
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Fig. 2 Structure of voltage control in islanded operation
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Fig. 4 Structure I of voltage control in grid-connection operation
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Fig. 7 Simulation model of DC microgrid
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Table 3 Simulation parameters of DC microgrid
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