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Study on power output improvement of PV system with shadow
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Abstract
The authors are studying the influence of shadow on power output of PV system. It is generally known that

the power output is remarkably reduced by partial shadow on PV array. In this paper, it is described at first that the

time variation of partial shadow on PV array can be estimated from array voltage and current. Secondly, we propose
two methods to improve the power loss due to partial shadow.

The first method is a method for changing array wiring in order to minimize influence of partial shadow on
PV array. It is proven from computer simulation that a power output improve 5.3% by this method. The second

method is a method for carrying out MPPT control in each string. Power output improve 9.8% by this method.
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Table.1 Specification for 40kW PV system in Meijo University
PV system

Array maximum power (STC) 40.3 kW
Maximum power voltage (STC) 3192V
Maximum power current (STC) 1264 A

Array configuration 14 series 18 parallel
azimuth from north 120°
inclination from the horizon 20°

Measuring system

Eko Instruments
Trading Co., Ltd.
MS-601
Makino Applied
Instruments Inc
TKI101A
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Fig.1 PV array and measuring system
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Tower 75;

Height 75 m
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Fig.2 PV array and ambient environment
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Table.2 Generation output in a day(07.10.21)
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Fig.12 Integral power generation per day in a year
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Table.3 Annual energy and improvement ratio

Improvement ratio
Annual energy | Recovery energy t0 loss energy
kWh
[kWh) [kWh] o4
with partial shadow 65 140 kWh - -
Optimized wiring 65 618 kWh +478 kWh 53%
MPPT in each string 66 021 kWh +881 kWh 9.8%
without shadow 74 145 kWh +9 005 kWh 100%
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