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Abstract

A current compensation method to reduce the mismatch loss in PV systems is proposed as a way to increase
the power generation efficiency. A dc-dc converter is used to supply currents to irregular modules in a PV string
and is powered from the string output. The converter’s voltage conversion ratio is adjusted so that all the modules
in the string are operated at the maximum power point. The power rating and size of the converter can be reduced
since only the current difference between the regular and irregular module may be supplied. The compensated
string shows very little voltage mismatch compared to other regular strings. The validity of the proposed method
is verified through a simulation and experiments in a prototype PV system.

Keywords : B|933 A|=8(PV system), 43 4 (Mismatch Loss), 43 B4 A E (Mismatch Compensation
Converter), = # 4 4 (Local Maximum)
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Fig. 1 Characteristic curve of PV string (a) and module
(b) in the case of series mismatch
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Fig. 3 Variation of operating point by current compensation.
(@ -V curve of PV module (b) P-V and I-V
curve of PC string
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Table 1 Specification of PV system used for the simulation
and experiment

Module | g Srfﬁﬁﬁm
Max. power, P, ... [Wp] 175 1,400
Rated voltage, V,,,, [V] | 3565 285.2
Rated current, Imp [A] 491 491
Open voltage, V. [V] 445 356
Short current, I, [Al 5.36 5.36
Type of PV cell Mono C. silicon
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Fig. 7 Experiment waveforms verifying the effectiveness
of proposed current
(top: powers, center: voltages, bottom: currents)

Table 2 Analysis of experimental results

compensation

technique

Time interval T T T3 Ty
Shading Yes Yes Yes | No
Converter off on off | off
Operating point” Bs Cs As -
String power[WI1™ | 820 |1050..1130 | 1010 | 1190
Power loss[W] 230 - 120 -
Power loss ratio[%] || 28.0 - 119 | -

* Refer to Fig.3(a).
#*% Values are before and after the state change.
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