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ABSTRACT: The economic feasibility of a photovoltaic (PV) system is greatly influenced by the initial investment cost for system
installation. Also, electricity generation by PV system is highly important. The profits competitiveness of PV system will be maximized
through intelligent operation and maintenance (O&M). Here, we developed a microconverter which can maximize electricity generation
from PV modules by tracking the maximum power point of PV modules, and help efficient O&M. Also, the microconverter mitigates
current mismatch caused by shading, hence maximize power generation. The microconverters were installed PV modules and
demonstrated through the field tests. Power outputs such as voltage, string current were measured with variuos weather environments
and partial shadings. We found that PV modules with the microconvertors shows 12.05% higher power generation compared to the
reference PV modules.
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2. Experimental

nfo] AR E BE AF2 9lsh
A et gz F7E MW Bl AT U]
B A B5tlt) gl AEd] B8E HEL T
2 A5 1,856 mm x 1,010 mm AFo] 2375 W (7]3H419145.2
V, S9EAR 1025 A)FS AREEl o, glokl mEe] A9t
% 5 270] 715 o AR AMEAAE, GEEfa),
Power Optimizer (Solaredge, Israel)E B oFg 2Eof 1:1 %]

Sfol HAESITh BE A2 403t o Aol =g} A%

-8 Fig. 1, Table 19 YRy it

(b)

Fig. 1. (a) MW scale PV demonstration site, (b) Prototype PV
microconverter

Table 1. Analysis target information

Reference | Proto—type Commercial
PV Hansol 375 Wp * 9ea
Position in Array | Upper side Lower side
Optimizer Maker Upper Lower Lower
Optimizer Type - N-Buck Buck-Boost
Inverter Dasstech 3.5 kW SolarEdge 5 kW
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Fig. 2. Micro-converter topologies; (a) Buck converter, (b) Boost
converter, (c) Inverting buck-boost converter and (d)
Cuk converter”

3. Results and discussion
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Table 2. Daily string DC power in sunny and rainy days according
to micro-converter

Daily String DC Power [kW]

w/o Micro—converter | w/ Micro—converter

Sunny day 21.52 20.96

Rainy day 4.57 492
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Fig. 3. (a),(d) POA & ambient temp. (b),(e) string DC power, (c),(f) string DC voltage in each sunny and rainy days according to time
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Fig. 5. (a) POA & ambient temp, (b) String DC voltage, (c)
String current according to time
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Fig. 6. String power with 50% shading
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