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Photovoltaic Multi-string PCS with a Grid-connection

Jungmin Kwon®, Eungho Kim, Kwanghee Nam, Bonghwan Kwon

In this paper, a PV multi-string PCS with a grid—connection is proposed. An improved MPPT algorithm for the PV
multi-string PCS is suggested. Each PV string has its own MPP tracker and the proposed MPPT algorithm prevents LMPP
tracking due to power ripple. In the PV PCS with single-phase inverter has a large current ripple at twice the grid frequency.
The current ripple reduction algorithm without external component is suggested. Also, this paper proposes a simple control
method to achieve sharing of the PV string voltage and current among the interleaved parallel boost converters, All algorithms
and controllers are implemented on a single—chip microcontroller. Experimental results obtained on a 3kW prototype show high

performance of the proposed PV multi-string PCS,
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PV : photovoltaic =~
- PCS : power conditioning system
- MPP : maximum power point
- MPPT : maximum power point tracking
- LMPP : local maximum power point
P&O : perturb and observe
IC : incremental conductance
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Fig. 2 Connections of the multi-string PCS by different PV string
characteristics. (a) Different PV strings. (b) Different orientated
©9 HE]AEY PCSE AEY PCSF AEF PCS PV strings. (c) Different degree of shading in PV strings.
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Fig. 4 Multi-string photovoltaic single-phase power conditioning
system.
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Fig. 5 Output characteristic of the PV string.
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Fig. 9 Current balance controlier of the interleaved parallel boost
converter.
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Fig. 10 PV string power and PCS input power. (a) Generating
power point and output characteristic of one PV string in the
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multi-string mode. (b) Instantaneous PV power in the multi-
string mode. (c) Generating power point and output characteristic
of one PV string in the parallel mode. (d) Instantaneous PV power
in the parallel mode.
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Fig. 11 Maximum PV array power and PCS input power. (a)
Maximum PV array power is changed abruptly from 0.5kW to
1.5kW. Maximum PV array power is changed abruptly from
1.5kW to 0.5kW.

Fig. 12 PV1 current. (a) Without the input current ripple reduction
control. (b) With the input current ripple reduction control.
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