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Fig.1 Simplified model of DC microgrid
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Fig.2 Equivalent circuit of DC microgrid
based on droop control
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Fig.3 Block diagram of secondary voltage
control strategy
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Fig.4 Flowchart of determining load allocation coefficient
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Fig.5 Block diagram of secondary voltage

control strategy
G55 11 T e R0 &5 b KT i 4 ) ) — Ik
PR Y, ) A 2 SRR T Y 4 ) SRS AE 1 A TR 6 BT
B b d, o kbR A5 5 o U i A5 ] D g
MGCC 58 i, HL JE 2 25 (i 0 B 15 20 1k 3 15 0
2% R K BRI AREITHY T A%, 8 H

B

[PWMJ~ ] st ek ¥
JA SR

Ul" I, Ty L., Uld°
.I,.. .I,,.
%
\J

S |+
BAERE e B e
MGCC

IR

Bl 6 ThE BTl 3R B AE E

Fig.6 Block diagram of control strategy for power unit
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Fig.7 Simulative results of Condition 1
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Fig.8 Simulative results of Condition 2
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under different load allocation coefficients
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Fig.9 Simulative results with communication interruption
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Voltage control strategy of DC microgrid based on dynamic load allocation
XTAO Hongfei', HUANG Jinfeng’, CHEN Xin’>,LIN Yanyan',WU Chenxi’
(1. School of Information Engineering, Hangzhou Dianzi University , Hangzhou 311305, China;
2. School of Automation, Hangzhou Dianzi University , Hangzhou 310018, China)

Abstract: U-I droop control has good adaptability and expansibility,and can be used in voltage control and
load distribution of DC microgrid. Traditional droop control is difficult to balance the accuracy of steady-
state voltage control with the accuracy of load distribution and its droop coefficient setting is limited.
Therefore,a secondary voltage control strategy suitable for droop control is proposed. By setting the voltage
reference value of droop control through voltage sensitivity, the DC bus voltage can be regulated quickly
and the transient response speed of the system is improved. The load distribution coefficient is set accor-
ding to the operation requirements, and the current reference value of droop control is updated to realize
the required proportional load distribution among power units. Simulative results verify the effectiveness
and adaptability of the proposed control strategy in the case of load mutation,droop coefficient change, dis-
tributed generation failure,communication interruption,and so on.

Key words: DC microgrid; droop control; voltage regulation coefficient; dynamic load distribution; secondary

voltage control ; voltage sensitivity
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Table A1 Parameters of microgrid system

T 24 BUE BT 24 BUE
Li/mH 0.40 k/(V-A) 1.0
Ly/mH 0.14 ka/(V-A) 2.0
Boost A5 2%
Ci/mF 0.78 Ut et/ V 48
TR 2%
Co/mF 1.10 Unret/V 48
Us/V 24 Unin/V 43
Us/V 12 Unax/V 53
AR
Pin/kW 0.35 /Q 1.5
2R
Pon/kW 0.20 /Q 2.0
T 10 " 040 .
DG, % L %
J. )
llz L 20 14Q l|‘
DG, ] 2 — I DG,

2,
B Al HEMARGHRINED
Fig.A1 Topology structure of microgrid system
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Table A2 Parameters of microgrid system

YR TG it B A /KW T®RH/(V-A) O HBIEHREENV | TR MESRERAW  TERE/(V-ATY) HEIEHE/V

1 2.0 1.0 96 3 1.5 0.6 72

2 1.0 2.0 48 4 1.25 1.6 60
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