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Seamless Transfer Method of MPPT for Two-stage Photovoltaic PCS
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Abstract - This paper proposes a seamless MPPT operation mode transfer method of photovoltaic system. The photovoltaic
system consists of a DC-DC boost converter, a DC-Link, and a 3-level neutral point clamp (NPC) type inverter. The PV voltage
fluctuates due to the output characteristics of the solar panel depending on the irradiation amount and the temperature. The
photovoltaic system requires seamless MPPT mode transfer method that the discontinuity does not occur in order to supply the
stable power to system without affecting the fluctuation of the PV voltage. MPPT operation is divided into two modes by the
voltage reference. Under the condition that the PV voltage is below 650V, the DC-DC boost converter performs MPPT through
duty control based on perturb & observe (P&0) method, and the inverter conducts DC-link voltage and grid current controls in
synchronous reference frame. On the other hand, when the PV voltage exceeds above 650V, inverter performs MPPT in
accordance with the variation of DC-link voltage control while the converter stops operating. Two MPPT operation modes is
smoothly transferred through the proposed method that DC-link voltage or grid current commands are appropriately adjusted
from the certain criteria. The feasibility of the MPPT operation mode transfer method is verified using a 10kW solar
photovoltaic system, experimental results have good performances that the fluctuation of PV current is reduced to 100%.
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AS7HA] Ze MPPT WHo] 7| 31 FHEE| oA ol &
WES DC-AC QHH tE 238 8s dgs IgshAY,
DC-DC BAE ZHHE F/leI0: ZAHHE S 85 8
Stal, DC-AC QI HE AFAN s8dg Sof delg Jgoh= o
Q 2o #St AFS0IQILHE]. B =RolA Aerst 7He 4
£ PV A9 7IEo wiEt LR 28 HETL A2 OE
MPPT &E]ES sallstEg, Fxl Al E9540] dasto] Al~
do] & gk 71" & Yoz, Fx Al PV Meft PV AF9
H50] Qe Bt MPPT 24 HE ZFA| 7[Ho] QT LELY.

E =RoAs B 2A AAHO 7)E QIHET AMESIA
i 600~900VQ! =% [t Mg SthstalAt DC-DC ZHEH
AIESIo] DC Ae Sdths EEZXE Algsto 83 A
HRIE 300~900VE ZITHoIRALE. O]9} Zo] &t [ Hel7t
e 4% 28 859 SHolA & AEE 7R + th
2 =RoAE AlcEEs HiEoZ BYgY mdo EE MV
Hehol Wz wel 27K fAHER LH 1 28 2RE EZA
Al OFEEQl MY ZFg ¢Isto] B0i% Fitto] @GR E=
Bt MPPT 28 Rt FR 71He Attt 34 380ve)
ASol AYE IF5] Qsto] A8 MYHSEW e oL
gI5to] DC-Linko A7 AYS 650VE AFsIon, PV At
o AFE 7|E XY oslY 2L HYTY WE AIAHOA
DC-DC BAE ZHEY} MPPTE "YsHAl w1, PV Aol A
HE 71E AYge zilohs 29 AHEYE MPPTE HYdh= &
271K19] MPPT HEZE FE3I] R&EH MPPT RE EA| 71H

oo i o

Copyright © The Korean Institute of Electrical Engineers 233
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/)which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



H7|etsl==R| 673 25 20184 29

g FelsiYnh EE 27FK MPPT &8 HEO| Rttt ZH
He ABc7l flsto] 10kWe EIgE PCSE AIAGHL Ol
gsto] dede Sall ATt 3],[6],[7].

2. BiZ € Al2”9 Fx

O9 12 AS9AY gy & A4 28 UERH,
Efgkd sy, DC-DC BAE ZAHE], DC-Link, 3#™ NPC E}
QIHE, LC ZH % ASoz F&EHECL vpveE HYZ mgo
9 A, pve HYY Hg9 £88F, Vdee DC-Link &
¢, linvie 322 NPC B} QIHH9 &8 HAFoIH, Ves AS
RS LIEMCE B gbe AJAHE] dhA HQIE ich)
QI5to] DC-DC RAE AWHZ HEWH, DC-AC QIHES &4
Qo= ST MY, 7RO nxut HEO XY EHE g
A711 =2 §85 ZH= 3ud NPC EIY HAlS A&k
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Fig. 1 Grid connected photovoltaic system
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31 AHE MPPT 24 HE
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OF Sh= ZAHE MPPT €& 7IHe BT sidoA 1=
H Gl PV o] Aty ARZEE ALE PV A A gt
I 3A e wmet =, Py AYQ] SR gk A g v
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Aol= AHEZE MPPT AMoj#E BYSth. DC-AC QHEE
71 A @ 650vE AY ANHEXZE AFgo] wel DC-Link
L] Mol U |AIGH] st DC-Link A AOE
FdSITE DC-Link Mg Ao1719] £ DC-DC BRAE ZAH
HollAl =dk]= P-v F49] Fth™E ™ol sigsh= AeEg A
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Fig. 2 Flow chart of converter MPPT operation mode
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g%t OIHE MPPT ¥i2|&E UEE ZOE HYZ 2 Al
2HoflA PV Aol ZIE At 650VE RuE wi, QAHH
MPPT &4 REZE SZASICL AWE MPPT 28 HEQ} 2o
B sidola miedss A vpvel AR IpvaE ALk £
Qe MY PpvE A W IA FHE Hlusta, 1 ZuollA
Vpvel S 1A e HIwske] DC-Link A AMo]719)
AER (Vpv_ref) & S7IAZIAL AAALOZH, FoiEy &2
Hg FZE6H= HA0E PV AYo] 7FE AY 650vE Zulet
AL0l= QHEZE MPPT AMOJ#EE HYSITEL DC-DC RAE A
HE= 522 AR, DC-AC QIHElE= MPPTE Ed QOIX
= NFRE Aol AY FMoig 48sitt. MPPTE <dlshH
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Fig. 4 Flow chart of inverter MPPT operation mode
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4 &= OHE MPPT 28 HEZ FFECh Sz OIHE]
MPPT &4 HEolx S85td &%, Vpv7/l 620V Ol TH
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Fig. 6 MPPT operation mode transfer condition
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Fig. 7 Proto-type photovoltaic system
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Table 1 PV curve parameter and parameter of photovoltaics

system

EIQY dA AAE oheholE
AHE 248 = A9H Leon) 9.3[mH]
DC-Link ATATE] €2 (Coc-riny) 1000[V]_3300 [uF]
CHE £8 = gH QgH L) 0.69[mH]
OIEH &2 = dH AWMAH () A 20[uF]
PV 34 metrlE AWHE MPPT 24 HE)
NERL (Voc) 580.0[V]
i E98 MY (Vmp) 489.36[V]
EPER (sc) 9.0[A]
) &8¢ JAF (mp) 8.529[A]
o) 298 &9 (Pmp) 4250.4[W]

N (Voc) 788.8[V]
o E898 " (Vmp) 677.77[V]
AR (sc) 9.926[A]
F &9 A7 (Imp) 9.407[A]
o 258 &Y (Pmp) 6.37 (kW]
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Fig. 8 I-V curve and efficiency of DC-DC boost converter
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