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Fig.1 Framework of DC microgrid as loads access to

common bus
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Fig.2 Steady state circuit of the DC microgrid based on
droop control
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Fig.5 Schematic diagram of optical storage DC

microgrid system
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Table 2 System parameters of the studied DC microgrid

B DG1 DG2 DG3 DG4
C,/mF 0.394 0.535 0.465 0.498
L,/mH 0.428 0.168 0.32 0.265
P, /kW 2 1 1.5 1.25
R.,./Q 0.9 1.5 2 1.5
L,,/mH 0.25 0.35 0.2 0.2
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Table 3 Initial valuesof variables and parameters
of controllers

Z¥ DG G2 DG3 DG4
K 001 0.01 0.01 001
K 0.4 04 0.4 0.4
K 000001 000001 000001 000001
i 16 200 10 200

P 674 6.828 6.862 6947
M, 5 5 5 5

US A% 203.495 202.922 205.834 203.644
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Fig.10 Simulation results during load fluctuation
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coefficientchanges
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Fig.13 Simulation results as DG4 failure
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Table 4 System characteristic roots

K5 FFAEAR B RER PY RHER
1 -8023.2 8 -11.7-1232i 15 -56.8-19.4i
2 -2947.7+6 007.5i 9 -1143.1 16 -37.3+425.7i
3 -2947.7-6007.51 10 -627.5+1288.6i 17 -37.3-25.7i
4 -4149.7 11 -627.5-12886i 18  -209
5 -1591.1+2232.2i 12 -750.9+1223.6i 19 -12.2+5.4i
6 -1591.1-22322i 13 -750.9-1223.6i 20 -12.2-5.4i
7 -117+1232i 14 -56.8+194i 21 -03
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Table 5 Steady-state voltage under the various
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Load sharing and common bus voltage control strategy for
DC microgrid

Chen Yafei'?, Xiao Hongfei®, Chen Leilei*, Zhou Dong', Wu Chenxi'
(1.School of Automation, Hangzhou Dianzi University, Hangzhou 310018, China; 2.Zhejiang Fangyuan Electrical
Equipment Testing Co.,Ltd., Jiaxing 314001, China; 3.College of Information Engineering, Hangzhou Dianzi
University, Hangzhou 311305, China; 4.School of Electrical Engineering, Zhejiang University, Hangzhou 310058,
China)

Abstract: U-I droop schemes possess excellent adaptability and scalability, which is suitable for
voltage control and load sharing of autonomous DC microgrids. However, it has not been given
how to make a trade—off between the steady-state errors of the common bus voltage control and the
accuracy of load sharing. The paper presents an adaptive control scheme for autonomous DC
microgrids. The proposed scheme is accomplished by voltage reference regulation combined with
current reference regulation. The small signal model of the microgrid under the proposed scheme is
formed for the stability analysis. Simulation results show that the load is shared among DG units at
the desired ratio and the voltage of common bus is restored accurately by the proposed scheme
during load fluctuation, DG unit fault and change of system parameter.

Keywords: DC microgrid; voltage control; load distribution; adaptive control; small —signal

modeling
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