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A novel power sharing strategy for multi photovoltaic converters in a DC microgrid

ZHANG Qinjin, HU Wangbao, LIU Yancheng, ZENG Yuji, LU Xu
(College of Marine Engineering, Dalian Maritime University, Dalian 116026, China)

Abstract: To solve the problem of bus voltage fluctuation caused by the switching of working modes during the operation
of a photovoltaic unit, a novel smooth switching control strategy is proposed. From the output characteristic curve of the
photovoltaic cell, the differential of the output power to the output current is used as the control variable. By tracking
different dp/di command values, the PV converter can realize the control of MPPT mode, CVD mode and smooth
switching between the two modes. To solve the problem of low power distribution accuracy caused by the difference of
line impedance when multiple photovoltaic converters work in the CVD mode, an adaptive droop control strategy based
on secondary regulation is proposed. In addition, a sparse communication network between adjacent photovoltaic units is
constructed, and a dynamic consensus algorithm is used to achieve global stable convergence of related average
information. The simulation and experimental results show that the proposed control strategy can realize the smooth
transition of the PV unit working mode switching process and the precise sharing of load power.
This work is supported by the National Natural Science Foundation of China (No. 51709028 and No. 51979021).
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Fig. 1 Island DC microgrid simplified architecture with

photovoltaic-storage system
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Table 1 Energy management strategy of island

PV-storage DC microgrid
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Fig. 2 Block diagram of traditional mode switching

control strategy for PV unit
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convergence performance of consensus algorithm
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Table 2 Simulation parameters of PV cell
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Table 3 Simulation parameters of Boost converter
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converters under load change
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Table 4 Output power of PV under load change

s EYW S PVI/W S PVYW PV3/W IR ACH
0~0.2 1980 440 660 880 1:1.5:2

0.2~04 1580 386 577 770 1:1.495:1.995
0.4~0.6 1380 341 511 680  1:1.498:1.994
0.6~08 1580 386 577 770 1:1.495:1.995
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Fig. 12 Output performance of three paralleled PV converters with

constant power load under solar irradiation change
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Table 5 Output power of PV under changed solar irradiation

Wl/s 6/ (W/m?) PVI/W  PV2/W  PV3/W W&
0~0.2 500 216 324 432 1:1.5:2
0.2~0.4 750 256 383 511 1:1.496:1.996
0.4~0.6 500 216 324 432 1:1.5:2
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Table 6 Output power of PV under load change

KrEe LA pvow PV/W PVI/W  DPERESACLL
I MPPT 440 660 880 1:1.5:2
1l CVD 385 576 768 1:1.496:1.995
11 CVD 338 506 675 1:1.497:1.997
v CVD 385 576 768 1:1.496:1.995
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Table 7 Output power of PV under solar irradiation change

WH)/s  OERA(W/m®) PVI/W  PV2/W  PVI/W  IR4H
0~0.2 500 216 324 432 1:1.52
0.2~0.4 750 254 380 507 1:1.496:1.996
0.4~0.6 500 216 324 432 1:1.5:2
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