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A Study on Output Enhancement Method of PV Array
Using Electrical Circuit Reconfiguration Algorithm
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Abstract Recently, RES (renewable energy source) projects have been spreading all over the world as an
alternative to solve the shortage of energy and environmental problems caused by fossil fuel
consumption. The Korean government also supported the policy and demonstration project to increase
the proportion of renewable energy to 63.8[GW] until 2030, which is 20(%] of the total power generation.
On the other hand, output loss of a PV array can occur when the surrounding high-rise buildings and
trees shade a PV array. Therefore, this paper proposes an algorithm to improve the output loss of a PV
array, which electrically changes a circuit configuration of PV modules by wiring and switching devices.
Furthermore, this study modeled a PV system based on PSIM S/W, which was composed of a PV array,
a circuit configuration device, and a grid-connected inverter. From the simulations results with the
modeling and test device, the existing method showed no output when 50% of the shade occurs in PV
modules. In contrast, the proposed method could produce the output because the voltage in the PV
module could be restored to 246[V], and the operation efficiency of the PV system could be improved

by the operation algorithm of the circuit configuration device.
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Fig. 1. Mismatch characteristics of series-connected
in PV modules
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Fig. 3. Configuration of PV arrays
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Fig. 5. Modeling of 4kW PV array
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Table 1. Specifications of a PV module

Table 2. Specifications of PV Inverter

items contents
rated power (P,,,) 2500 W1
Pmax voltage(V,,,) 30.8[ V1
Pmax current (7,,) 8.14[A4]
open voltage(V,,) 37.5[V1
open voltage(Z,,) 8.67[4]
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Fig. 10. Modeling of optimal configuration device in
PV system using Labview S/W
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items contents

voltage operating

input range DC 130V ~ 700V
rated capacity 4kW
rated voltage 380V
frequency

60Hz +0.5Hz, -0.7Hz

fluctuation rate

waveform distortion at
output 5% or less
output stage

110% 10 minutes

more than 0.98

overload capability

load power factor

rated efficiency more than 95%
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Table 4. Characteristics of voltage and power of PV

array
(b) Power of PV array shadow sections voltage [V] power [KV]
Fig. 13. Characteristics of voltage and power of PV 0 2463 401
array 1 215.6 3.51
2 185.4 3.00
Table 3. Characteristics of voltage and power of PV 3 153.9 2.50
array 4 0 0
shadow sections voltage [V] power [kl 5 0 0
0 246.3 4.01
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array

Table 5. Characteristics of voltage and power of PV

array
shadow sections voltage [V] power [KV]
0 246.3 4.01
1 215.6 3.51
2 185.4 3.00
3 153.9 2.50
4 245.9 2.00
5 185.5 1.54
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Table 6. Characteristics of voltage and power of PV

array
shadow sections voltage [V] power [KV]
0 246.3 4.01
1 215.6 3.51
2 1854 3.00
3 153.9 2.50
4 245.9 2.00
5 185.5 1.54
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Table 7. Characteristics of voltage and power of PV
array with test device

existing method proposed method
shadow
sections voltages powers voltages powers
V1 (kw1 vl (k]
0 248.1 3.684 248.1 3.684
1/8 211.0 3.228 211.0 3.228
2/8 196.4 2.764 196.4 2.764
3/8 151.8 2.300 151.8 2.300
4/8 0 0 248.1 1.842
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