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Assessment on Power Quality of Grid-Connected PV System
Based on Incremental Conductance MPPT Control

BMEH - -ELEE - RE-ZXB S HE
(Jae-Woong Seol - Jae-Jung Jang - Dong-Min Kim * Seung-Hyuk Lee - Jin-O Kim)

Abstract - During the last years, there has been an increased interest in the new energy such as photovoltaic(PV)
system from the viewpoint of environmental poliution. In this regard, this paper estimates the power quality of
grid-connected PV system. As the maximum power operating point(MPOP) of photovoltaic(PV) power systems alters
with changing atmospheric conditions, the efficiency of maximum power point tracking(MPPT) is important in PV power
systems. Moreover, grid-connected PV system occurs some problems such as voltage inequality and harmonics.
Therefore, this paper presents the results of a grid-connected PV system modeling that contains incremental
conductance MPPT controller by PSCAD/EMTDC simulator and investigates the influence that can occur in the
grid-connected PV system from aspect of power quality, i.e. voltage drop, total harmonic distortion(THD) and total
demand distortion(TDD). For the case study, the measured data of the PV array in Cheongwadae, Seoul, Korea is used.

Key Words : Power quality, Grid-connected PV System, MPPT, PSCAD/EMTDC

.MN &

T 358 AA A I YEFEY FFoz FHy)
AgFae §53% g4 $HdMdv e 43 £8 & /M
S volm ot WA FMHAs YgET =& S A
Aule] E3E 234, o2 A¥ dviA nF L BHL
4 A7t Z29F AZEAFe ue 73 Ao st
d72dE FEANZIA ZE NELE dAANUA Y BFo)
Algd AlFelth

71&q AEd A8 7R AR A F, 53 FA
A (Photovoltaic Cel)= #7399 EA=ZHH AFFL F3

T el HYAUAE AH A7z HEsE AL
3tz e %33 (Photovoltaic; PV) LR A| 2 3t A
& g% 32=HD Yt} ol FuldAe ANHoR F &
[FHe] 70%71A BERIFo2H 201037HX] 39S o]4te)
Fel g ggd SANAESE BFTE AgoltH3] =T AL
Zz7lE HYFAAE 7HF0) vl nrtAR T Nk
A Ve 9 AzFAH B2 st ¢ d ool BeF
SR age 71E M As dAA2gg H88 AAE

ol # & ez AgdT

HEREAS A% FAAY AF FHEY, & A,
Ao} 2x, ¥3 Fo g g B4sH, IV A3
2 P-V EAFAe] vdgHoz WHEse SAE B

t DAAzaL E€R : BBK LKk BRTEE EfdR - LiF
E-mail : jokim@hanyang.ac.kr
* BEEE  BBK LXK SRTEH G4
= IF & 8 EBA TAX BRTEH HLHE
BZHF 0 200666 8H 29H
RARET 20064 10 28H

Al SR A FoR Rz oE &y Ho
AS FF(Maximum Power Point Tracking; MPPT)3}

o] &7drh

g FA HI volrtA o] AEI dFHE dE Aa"d
= 3¢E Frh B3 ASAA A HYd EFFew A%
A FAY S s orgo)

Wl B =ge goz nF Aol & wjoky wka
A 2=®¥-& PSCAD/EMTDCE AE3 dAsd Zdg
olo] wet LA AYFEA LS $Ms: HrsFe =
At AT E fE Aeoie] f1XF BgF LHA Y
4% Array 435 Datag AH8&god, PV Alage
A8 ¥~ (Incremental Conductance; IncCond) Hdl &
FZ(MPPT) 71'& gt 2yt

3]

hu}
s}

oM g o

M o

2. ASEHAE PV AlA=e] nHE

puj
o2
o
X

IV 54343 49 A% £ A% 233 et
d U &7 YAF 9 BHLEEAA
A 2 A7 23 " 249
A B =EedAe HERAZYH HgR
-Ve] #AE 1123 IncCond MPPT Alo] 7|
o9, 2§ 13 Zeo] DC-DC ZHE, DC-AC <!
AHLAZUTRIE A ATz AZFHE AFd
A 2"HE P A

B

ool

ol

L)
B

Iy

ofit

14
I

2 HN

N

- oot
of

o g
A
op M oox o
B o N

E 0
s s

o T o np
e
o

fod ﬁ

By
£
o2
o
i



‘ DeC-pC l DC-AC
MPPT Converter | | Inventer 58
- IR
Load
a8 1 ASHAY efetd UMAMA”Se JI27Y
Fig. 1 Basic Scheme of Grid—connected PV system
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Fig. 5 Increamental Conductance MPPT Modeling by PSCAD/EMTDC

FEAYYs Jl¥e dAR Wt eEE 5 g%z
Ao) FHste A9ls A0 AFAE B FH @0

a9 4E QoIA 4P FEAGES MPPT A9 %

[

Agn8ES el o1l

ag 5& PSCAD/EMTDCE FHEAYE 2 dng&s
T3 AAsHo )

22 AlsaA 24zl

A2 ArrayE PSCAD/EMTDCZ T8 AL
Array®] BlA3 Aol B FAAHY EHPE& T} A o
ZHeol ol F o A SHAYG ¢ AY YA 2HE

w3 152 kW 239 Hohuie] AX A8 s d¥A
2e19] Arrayol A 20059 79 ¥ 93 #Ho BEF oo

o] AT HAFE dolHE ¢Hse Azgo= 3 kWH
B 2AANLEE 0y 61 2ol FASHCE EF AA
dolHlE 18¢2 dEEA 0 18£S 00018 AAtsta 24
AIZFS 0~1.442 A@sle Zojatgt

o] dlolE9 FES 9¥Fo FWstE ARdE H
AYHE & FHE £ & FEAYHS MPPT A7)0
BN FEAGEA He "HYAA) Adeix 2 A
Hel e nEg ol4dd HUEHPeR FHxE 2
A A

MPPTE AA Z8AYGe HYBoziy d& AFE
DC-DC HHEE ol &3l H¥H Arrayol A9 &2 4d¢E
Qate ARAFoR BRI o =EAA A¥EHE d
S £9%E Step-up WAL wW2E R 2 =8E (Boost
Converter)Z PSCAD/EMTDCE o] &3l ma8isach

of RAEZAWE T HIFFLEFE & AR} Amayst
ZAWE % JAWEHE AW Sd5E Je ndste %
< 98 AHEE T, =3 MPPTAA e HZA4E 38
stehed Zld@nh. F2EHANEHAA JAYEHE FHF
BN AR & 2o dAHA st T, AANEHE B
o A" AdE A 8] A AR

DC-DC ZAWEE AANAAM Lo FAFA4E DC-AC
ANEE st R MBI AT 4FT + UA
gk JdHEE & 289 2o 9AE LRIJFS A&
F e @Y W 29X (Unipolar Voltage Switch)E ©]
£% PWM 23X (Full-Bridge) AME2 ZAYahgich
EF ASAAN dZ2d Y AF AEL g
FHez, #FEHE 44 TH AU £ AHFE ALY
£Hoz A3 ATy, 5, 8l

a2y 62 2 =8AA Adse AT IAY HFF 2
N2¥¢ PSCAD/ EMTDCE 78% AHolth Axde 3

A7) olF FEL BAEF 3kw ol3te] JHHE Fat
AA STt sAAst s, AAE 220Vl Mgl - Agd
A GE71F 090148 st A

Fol = PSCAD/EMTDCZ F+8#
AladE ASdd dAFsty AFF
3 FahE 2 AgtAdstel nxsle] o Hrhgk
1z9 943 E(Total Harmonic Distortion ;

& ¥ & (Total Demand Distortion ;

o
N
o
% g B

TDD) o]t}



2]

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

mad

e:\a‘/ Output_data ]

[an] o'oo08

DCDC";u!uul z ini_i’;put ﬁ% ZS ZSEIﬁF
A7 ¢
= lg
S :
T =l 2 Johm} D.O01 H)
3 =q
&

e

mop

/_putout_data_defay.tet

E
_._._.5@,4;."”, S—
[

P
LA

1% 6 PSCAD/EMTDCE o|&slof R & HSodAHY efabz wHAIAH
Fig. 6 Grid-Connected Photovoltaic System Modeling by PSCAD/EMTDC
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