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Fig.1 Equivalent circuit diagram of DC motor
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Fig.5 Simulative waveforms of load power fluctuation
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Virtual DC machine control strategy for bidirectional DC / DC converter
simulating speed regulation characteristics of DC machine
ZHI Na,MING Xu,ZHANG Linjie,ZHANG Hui,ZHANG Weiliang
(School of Electrical Engineering,Xi’an University of Technology,Xi’an 710048, China)

Abstract: The traditional VDCM(Virtual DC Machine) control strategy does not consider the dynamic adjust-
ment of the DC machine speed,and cannot adjust at the instant of DC bus voltage change. In view of this,
a novel VDCM control strategy of the energy storage side bidirectional DC / DC converter that simulates
the closed-loop speed regulation of the DC machine is proposed. The mathematical model and control
strategy of the DC machine and the bidirectional DC / DC converter are analyzed,and the electromagnetic
induction function between the stator and rotor windings of DC machine is simulated. The dynamic mathe-
matical model of the DC machine is embedded in the P-U droop control, so that it has the ability of
voltage dynamic regulation and inertia damping characteristics. Comparing with the effects before and after
adopting the novel VDCM control strategy, the simulative and experimental results show that the control
strategy can not only improve the dynamic regulation characteristics of bus voltage, but also enhance the
inertia regulation and damping effect,and maintain the stable operation of DC microgrid when the load is
switched or the output power of distributed generation unit fluctuates.

Key words:DC microgrid;bidirectional DC / DC converter;droop control; VDCM control
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Fig. A2 Traditional droop control block diagram
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Table A1  Corresponding relationship of DC motor and bidirectional DC/DC converter parameters
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Table A2 DC microgrid simulation parameters
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Table A3  Quantitative analysis of Bode graphs with different parameters
ZH SR ZHUE
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E 1 3 7 10
oy AR W EL A4 B2 /dB 66.5 735 80 82.9
FRE wy/(rad 57 955 827 788 778




R/ 224

I-PV VDpV
N
+ [z
S
Upy Py Cev - .
N
l i
W
il
idc gﬁ
<>

E A6 MBEXTERMEMGERE
Fig. A6 Simulation model of DC microgrid in island mode

i

AT RGBT E
Fig. A7 Experimental platform of system



	202212016
	附录

