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A Design of Power Circuit and LCL Filter for Switching Mode PV Simulator

Sung-Min Lee', Tae-Sik Yu', and Hyosung Kim T

Abstract - PV simulators are essential equipment for testing power conditioning systems (PCS) which are one
of an important part in PV generator systems, for testing before shipment. High dynamic PV simulator is
required since MPPT(Maximum Power Point Tracking) test procedure has been established by EN50530
regulation recently. Most high quality PV simulator prevailed in the market is linear type which however has
low efficiency. This paper proposes design guide lines for the power stage and LCL type filter cooperating with
a switching mode PV simulator that shows high efficiency and very low power consumption. Proposed theory

1s verified by experiment.
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Fig. 1 Power stage concept of proposed PV simulator

Table 1 Specification of proposed PV simulator

Parameters Value
Power kW
Iput | Voltage 100Vac(3 Phase), 90~110V(+10%)
Source |Current| 30A(@100Vac), Max 33.3A(@90V ac)
Voltage 0~300Vpc(Voltage Ripple<3%)
Output -
Current 0~10A(Current Ripple<3%)
2 Leg Power 1kW=*3
Buck |Voltage|300Vpc, 0~300Vpc(Voltage Ripple<0.05%)
Converter| ¢ reont|  33A, 0~33A(Current Ripple<0.05%)
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(b) Output side L-C filter design results

Fig. 2 L-C Filter design result and the characteristic curve
of PV array

>

|

R

AZEE el gl HEE A 28-S A8 28 71-
B Fz°] Buck 7WE 30E WY TN
MPPE zt= PV arrayd 533

. X 19 7|8tz = PV simulator®] AR

1_]:]'-

o o o
ofy o o
lo W

o T
o
ﬂ
d
HU
%
%
:LI
o
é
_E,

gua) 99 @

22 A&8 LC T 4

Buck AWE|e] HaAel 454 LCHE A7 $ye
gt gk $A QA AL olgdtel 4
(D)3} o] FEE AAba

v,
D= 7 Q)
AR A VS Tkl 4 @9 2ol A
g 79t
Vo(lfD)T (I/;*VO)DT
%24 %e] Ripple(0.05%<1U)e & ale] A(3)3 2



The Transactions of the Korean Institute of Power Electronics, Vol. 17, No. 5, October 2012 433

+V de

-V de

Fig. 3 Harmonic equivalent circuit for output LCL filter
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Fig. 4 'The magnitude of harmonic current component according
to the separation factor of the filter inductor
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Fig.. 5 The frequency response of harmonic current component
according to the separation factor of the filter
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Table 2 Simulation and experiment conditions

Parameters | LC filter | LCL filter
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Table 3 Simulation result

Parameters LC filter | LCL filter
Voltage | ©14mV | 22.08mV
Ripple | 5] (0.035%) | (0.009%)
(%) Current | 0650A | 0.17uA
0.035%) | (0.009%)

Table 4 Experiment result

Fig. 9 Photo of the experiment system
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