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A Grid-interactive PV Generation System with the Function of the
Power Quality Improvement
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ABSTRACT

In this paper, a grid-interactive photovoltaic (PV) system with the function of the power quality improvement
1s presented. The proposed system requires only one current-controlled voltage source inverter, which control
the current flow at low total harmonic distortion and unity power factor, as well as simultaneously provide
reactive power support. The proposed system operation has been divided into two modes (sunny and night). In
night mode, the system operates to compensate the reactive power demanded by nonlinear or variation in loads.
In sunny mode, the system performs power quality control (PQC) to reduce harmonic current and to improve
power factor as well as maximum power point tracking (MPPT) to supply active power from the PV arrays,
simultaneously. To verify the proposed system, a comprehensive evaluation included simulation and experimental
results are presented.

Key Words : Power quality control, Maximum power point tracking, Current—controlled voltage source inverter

.M 2 AR AR o] B3 ATt A AAHeR FEHT
A =23 iAo 97[%10) e el o EEhE
AL FA f71d 35 2 AFLHEE §4s] SPUE dyA AGFERE dHHoR A
Az 247tA A A 5o FMARE YA A8 FUA Y 5%E AAAAURA = T B
2E AAsFo, o] T HdF A AlxwQ) B
T‘M,_IXX M58 M BK21-ME XMXIHE pZoly = -
nAAgE S D B B B3R T 1008 ARG, Qe ;1%3
E-mall :merchin@kunsanackr A T AR 2 AGAAGA Fstl FEeA B
St Fot HAMESete =0 ol = gich B LAL UA wa 5
"SH A st A A ‘
TS ma Sdasy of i, UAF % Lol He FHH40] W
M4t 2007, 5 2 1%} AlAF 1 2007. 6. 25 ol oA &A HAishel efgAA A4 A A

AlALREE 1 2007. 7. 12



MPPT(Maximum Power Point
Tracking) Aoi7} B s e,

dutd o2 AFAAY HFF THALPES =Y
AZ], MPPT ZAWE, ejgdAdA Tdd A8S A
ol TE37] Ag JIWHE AL o 7E
o} A2"e g PRy wHd dEs A
HE(FEE QWE)S MPPT Aojd] <&t Aol F
T WA E Aol e FdT o8 &
Aol E2 AR Hjsto o] &E(B~6A17H/Y)e] Hf
V@i Bk opve}, 49 2 oA g T3 2
g 9 98 Fajol]l A& A B T 9
AQo 2 AZY 98 238 YstH =
A3 Yot e oz AF
o FEAE FodE F&d
3l7] W&ol AZY o%%—ﬁj
Al AXE A" B
A7 =R FARh %H
A Gz e A4S %
AAel o A SAE & Yok E
A A HA2pr)7] 22 8|y F3)
1x% F7FH 98 34 22
2 A7171719 54 2 AWy A4
2E TAHFol wAsHA Y. old we} IEEE-
standard 2 3 WAAE FH7|E FlAE HEF
4 7)1%s 4R3n 9ASA FAstn Y. oje e
HAAE AEEFAS PIAIIE HUoE sFAY
g 9 UPQC(Unified Power Quality Conditioner)%
o] A7t &dsiA PEHu vt A, FEHEY
e ddHoR A2y 7hFol 17ld # ol
71E¢] HEF Az FrtE AR ok 517] W
ol AA A 2"e] st 9 JHHo] AssiA drh
webA ol#fgt FAAS Astn HAA2HY &
A Y 9 AYPAFRE o] F7] HAE 7€ A
TAAE I DHA " F7HHQL AR glo] ¢
A wAAS FE7IES U AEEFA(IE 09
o], THD: 5%°|ul) 714, MPPT A& T3 4
A8 2, AJ2" o] 8E FHINKTE EF U=
s Al Fhdto] g g3t}
a8BE B AT e Hgd DHA A" &8
TE Eola AXaHE Fustsly
A71sE 2 ATAAY HEd TaA2gE A

o

P

_Lt

oz

&
o
m[o r>4
a8
]
9

o

C

K

% 5
2oy w

o]

a,
}.
é
oF

1::11r
r‘ﬂ:.:om

3"
uum-“E

ELI o}m—'

W#ﬂm
d6 R o N oo

£

nﬂé.}‘d_&ozr‘-{ﬂrf‘rlo—lo

rfrz"‘t:o.lﬂi

1o
=

_.4_4

(o]

R
_O|L

X,

of

> Ao i&

= EU

A8 ofN &
e rlo o
i)

rlo ﬁ

oo
o
of\

gk Aoty Alzge HEFE duAdoz 3
Age washs goids BAn A9 AS(ES
Faphol Fwstke AFAod AALJAHE(CCVSE

g do wE oftt O Hd o Ok

AHEANAZ S 2t ATAAY add TdA=d8 301

Current-Controlled Voltage Source Inverter)® T3
He, FREE 9 optRER AT ofgh BId
A PQC(Power Quality Contro)E T3] A5 x
z3 Azt 4 4EAA V5 s, dabgel 8l
T 3 REAAE HEHAZREE HAEEHS 97
A% MPPT A9} PQCE sAld kA |t Al
ol Aage FFes AFF47t 7hed COVSI
ShRES AE-ste Bl ] HAAHAAA B o}
vzt 98 A € az9 A7 & 53 AEY F
AL A ZE F Qlth ol FIHIAFO] EA5HE)

ot EHHE 7€ Axga Blasie o]§E(24/

A& Sdg A F glow, F7HHQ FA flo] H
FF HAAHAT 2 AEEFANAE TAO F3E
7 ol e FF R J_ﬁé%’%*i}% °lE & Yt
= =EoAME At A" T3] B/ A <&
aYFE o|2H ez Mt AlEHeld 2 AFE
Fote]l 848 Fdatait

ANt ATAAT HFd T =g MPPT
AolE $% do/de AWE S B HE S AT &
Ho}7] 913 do/ac IHEIE T4 5= two-stage 4
< F2 Agstn Ao o Axde AYEE A
§Fo2A DC 9Exe] H97F W2 FHel de
b A"l AXUE bz Qs Az gy
3, 7HAAs aEln AW G&0] WolNE dA
o] ¥, B dAFeAE o]d e nee] 9
a8 13 2L ddac dWEH ke ARgEeE
single-stage "4& =53

PV array
8 1 Single-stage 2HAC] HISOIAE ekt WMA|AR S|2T
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