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Fig.1 Structure of five-terminal DC microgrid system

A it 3 95 B R ) AR G 3 A T ) A
(Grid Side —Voltage Source Converter,G-VSC) A&
Hefight, 77 208 RS it G-VSC
AL 0 i ) LI R 5 2R 48 R B oA 3R T
WU KA L ZR G, ZEAILN R, e Y8 I
(Wind Side—Voltage Source Converter, W-VSC) 5
ELTIR I e A O O iR R R SGR R TR
B R G, G e X AR A
(Bidirectional Direct Current Converter,Bi-DC) i#f
FTRERfEH , Bi-DC AyHEASE 6 7 X T
T TR 28 G2 A A8 it AL I £ AT AL R A2 B
PP AL AR A BN , R S0 L A
LI SRR S DC/DC AR 2515 E IR M AR I
1.2 AR R WU M AT

B LT PR R 1 KR s e VR S B
PEDRAAE & 2 & AR R AL R Y
A,

E3 I L S PN 51 b e i L W Rk L S S

€1
T

L

T
2 E R A I S R

Fig.2 Battery virtual inertia schematic
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Fig.3 Inertia and droop characteristic curve diagram
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Fig.4 Drooping coefficient switching diagram
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Research on multi-mode virtual inertial control of
DC microgrid energy storage

Wang Hua', Yu Zhenggang', Wang Chen®, Li Hanbing', Sun Tao', Bai Congcong’, Jiang Guowen’,

Zhang Xiangyu®

(1.State Grid Jiangsu Power Co.,Ltd. Lianyungang Power Supply Branch, Lianyungang 222000, China; 2.State

Grid Jiangsu Power Co.,Ltd. Lianyungang District Power Supply Branch, Lianyungang 222000, China; 3.State Key

Laboratory of New Energy Power System, North China Electric Power University, Baoding 071003, China)

Abstract: Enhancing the inertia of a direct current

(DC) microgrid is a key issue to prevent the

induction of DC voltage oscillations caused by the introduction of constant power DC loads.

Considering the differences in the required supplementary power response rates under various

voltage change rates, this paper first proposes a multi—-mode virtual inertia control strategy for the

energy storage battery terminals of the DC microgrid, using linear and exponential modes to

provide inertia power at different rates, thereby reducing DC voltage fluctuations. Secondly, the

equivalent virtual capacitance expressions for both modes are derived, establishing a dynamic

relationship between the virtual capacitance and voltage adjustment. Finally, a simulation model of

a DC microgrid system with energy storage is constructed to verify the effectiveness of the

proposed control strategy in supporting DC voltage stability.

Keywords: DC microgrid; energy storage; virtual inertia; virtual capacitor
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