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Gird-interactive PV Generation System with Power Quality Control

Seong-Ryong Lee, Chil-Hwan Jeon, Sung-Hun Ko, Ah-Ran Cho
School of Electronic & Information Eng. Kunsan National University

Abstract - This paper presents a grid-connected photovoltaic (PV)
system with direct coupled power quality control (PQC) algorithm, which
uses an inner current control loop (PRT : polarized ramp time) and outer
feedback control loop to improve grid power quality and maximum
power point tracking (MPPT) of PV arrays. To reduce the complexity,
cost and number of power conversions, which results in higher
efficiency, single stage CCVSI (Current Controlled Voltage Source
Inverter) is used. The proposed system operation has been divided into
two modes (sunny and night). In night mode, the proposed system
operates to compensate the reactive power demanded by nonlinear or
variation in loads. in sunny mode, the proposed system performs PQC to
reduce harmonic current and improve power factor as well as MPPT to
supply active power from the PV arrays simultaneously. it is shown that
the proposed system improves the system utilization factor to 100%,
which is generally low for PV system (20%). To verify the proposed
system, a comprehensive evaluation with theoretical analysis and
simulation results are presented.

.M B

AT 34 f7td 2% 2 AFUEE sy 98 2472 AR
A 522 FNHEEE dAYT ALY BF A7 A AAFHe
E FE831 Id1-[2] 53, AL dREL F£9st: el
S Ay dYF2E QHFoz eI Y& FeluAe 5%E A
AAiAZ FEdhs XS A4stgon, Bed oA A2dd S
012977 9gd Fd 1093 AM AYL FA8 3 gl @4 A=
28853 e HYY 2H Nage NESH 2L ARE 5YY 99
F dAN2Y B A9 B3I YAFRY WY AHEE AFE 3,
H4E EE AT 22 A% A ASAAFRGFLA A9
22 3 FES £ Aok

ditoz AFAAY Bgd SAANAYE Y Ax 9} 74 wad
Y2 A%l FTshe AFANY dveE FALY 0@ 71EY A
=98 2¢d HYF2zRY wHd8 A¥L JUEH(EE A¥E)Y
MPPT(Maximum Power Point Tracking) Alold] ol ASe] FFsi=
A2 YA Y FoAT o4 £ 9o B AXuld] vdd
O &-E(56M/D)ol ¢ AHzE Bt oyl T £33 & AEAE
S Fote) H§4 Al MPPT &4 o3 #3539 N9o2 A%Y o9&
€ 233 dgHe ZARE HX D Ut YwHow AFo) Ago] WAl
Y §93 Fa4Y FooE FEHEL 1t Tk sy 9B
o A% FFAHLTH| FrletA At WA ANE N2ade FERI}
7] ggo Asd 2 A7 g4 A EA AFE ANY BFo] 2
A Sd=d ASdAe] A% A7 2AY £ otk @0, FXY 2 S}
A7]7)8 22 vHY R3le) FFL A5 123 E7 2L 98 A 72
& AFY A4F4 L B2 A0 o5% ¢ AYdss)e 343
7t 22 FAlAo] #4EA dr) oo w2} EEE-standard ¥ 33 o)
AAF TRNE oM BAER J1ES Astz 4FsA FAHL
Ack ol e WAATY AT AL FANIE B0 SEAAYH 9
UPQC(Unified Power Quality Conditioner) {77} &9sl4 A=z g
o A, SFEAHYHE o Aad 7o 1ty B oz
&9 AYF FANLEA F712 AR s} 5y W] AN Aade
s 2 7ol A5 B3l oY BARE HE dHH=
7189 ASEAY B A A2 F7HHA FA glo] #A wWAA
T 3RS UEHE AYFA(YE 09 o4, THD: s%elul) A4,
MPPT A& ¢ Ad A 23 A2 oj8& FHI0%) $¢ 2F
D& A 299 Ado] Bas

JHEZ, B AFoNE HYD ALY TLEES Ho|n HAFH
€ Fdistaly] Astd AYER AA7SL e ASIAY g oA
A2g g Adgr) ALd A29e 7&E9 g das 28y 2L 7
22 BgHAYL AFANY ALY AWE(CCVSE Current Controlled
Voltage Source Inveter)2 FAHY, F7+ 2= @ of7t Re2 $Ag}
oFZt REofie P AASSI e ARAY AYY AdvEHE
ol &3t AEAFH MM o] ¢l Z(PQC: Power Quality Control)e& %
8 53t Ao met FEAY wA 9F B4, 129 AA )5S $9

g dA ol Edlshe 7 oo HYAAZREH HyAPe @)
HE MPPT #|olst PQCE FAlol Faste] BYAAE o] 48 Ay A
TF R oyt 48 A 2 &% 24T} 2L AYFA AN A%
A& g dot ole 7129 A2da} vlas o85S Ius Al
F e 1FA YL FFY & A& FEL /HAY. E =E24AE A
e Azdde 25 ze Bg Red FRge 2 Ao dudEg o
EH2z Yo AHH Agdold T2y PSIME o] &3t
ANzde F84& gAdsgich

2. HEH MY JIS& ZE ASHAY HUYY YHAAH

B didMe 474 59302 dF AY g1 Y& $54249Eg o
F4 3E A2 FFH Mg 4EE WA, J1E9 gYgF @
A Nzd9 MPPT ¥ oiu F¥d8¥ele] PCS(Power Conditioning
System) 715¢) AHEL AN(AFY 223 722 L 98 ) Ase
2 AS9AY YT TANAYLE AU 1Y 12 B AFA
e Axge] HA FATolt AP Aa"we DA CCVSI DSPE
olgg Ao 2g, MY 2 AdgHolr 2EZ FAL CCVSI 94ge
pvst A9 AWM 420, CCVSI £8dL HYnNE £ A%a
Wdz dddy,

:
£
asor

<O# 1 HUE AAH9] MY PYS

2.1 Al2Y &4 3 Mo 2DelE

a¥ 29 3¢ B AFdA ALH A2 Fr13E € $AR=d of
€ HE R0l AUd Al2ge YAl EAY A MPPT 9 PQC &
Al Aojdle F3 2og AYED AATE FYEle opEER 3
Ed

lg le
—

lioad l

Load I:I ccvsi

Veevsi = V.40

Grid @

VGrid = Vgéo

<R 2> HOHE AlaH9| S7H2E

29 19 A" ALY MPPT AR clvizl AFe #FEAL /)
A7) HelMe A% ¥z dZd AYY AuEHs AFAo ez
A7) Aol a4 29 FNENY ARAFYCE HYo] ssaich
CCVSl= ¢AA%F A=Y Fold 9atoq Pste AFE A 428 5
ol Be gdoz A% 98 ¥ 228 AY Ay £ 3= FPL
ZHAH4]-[5]. £, A} dEe) BAYel AY WFE 44T $ 9on
FEd % FEAY A Bede Aol ¥ & Qo) 3¢ 32 dgea
3 49 FrcY WEHTo,

- 994 -



(a) (b)
<OE 3> HMotE AjaHel SHTSH mE HET: (a) FURE (b)
oRine

B A Fw)= ATAF)S COVSI AFo)e o8 FF3dY g3
o] E8Y + ok

Iload = ]_;] + Ic M

23 $EAH P ATNA AR 58
HrE A} gojop g}, webA o

24 3(b) oRRE=AAE
o g9 4E Aog ARME 2 Avle
HE A% dR0DE 4% 20

Plaad

Vy

19 3a)d FRREAME 8 T7HE $8 FEUHE MPPTAE 58
CCVSIY fadgdoz $4 FFshn volx 2EL2 AFdA T
Hoh T8 oRREEg wliAxZ Hiel FRAYHYEL CCVSIH AR
g3atA do.

I, = Re[L,.4] = @

* Plaad_P
fg=Re[1W]—Re[I]= O
g
CCVSIY £338E Ry TM%W v o1z 438 339
B ohje} PVY &YAFE Fi EE %oﬂ vﬂ of g}, ojd AHF
A& 23 429 Q) JEH L3HE ﬁll%%i I'DE w&se AdH
AR@0E o3t 2ol 7¢ F ATk
I:= [load_I; O]
a9 48 A8 A2 Ao BE Mrolth Aad Ao dnysEd
PVel A2 e 9% MPPT Ao} B, A8%d A4L 99 PQC ¥
2, CcCvslY 24AFE AQAF 2Es7) S PRT AFA0 280
z 7494,

VsI . PV

IV»

IE

T

CIE 4> HOUE AlAES qof BR HE
3. Almejo|M

2 ddA AdE NAdY f44¢ BAsY) A3t ARE Mg
ojd =21l PSIME Agstson, Algdcldd ALgE PVE AdE
go| 1432Wp, MPPT 3¢ 1038V olf Agdeld 21¢& # 13 2o
PSIME Cdolz Igo] 745 % DLLE o] 43d 44 DSPE THE A&
a3 v 5d 53 54 #9098 F Ao

<E 1> AlE20IM XA

Parameters Values Parameters Values
Vac 220Vrms Vmppt 103.8V

g Fags 60Hz £93 FogF SkHz
ge d49H 6mH DC g2 AsAH 100uF

29 59 62 ¥ 3KVA(R&Z 369Y FEA Rash wdy Fihd
e Ageold Aot IY 55 FEA Fit 2UAAY Ageold
232 @t 7189 Axdeld (b ALY A2 Aot agdA
Ay Agd AN2de MPPT 9 PQC Hoig Ao Fh3o FAIYP
olet FEHRAT wAgozH dgEdelst Heshs BAY F Yt
a2y A2y A2ge @es MPPT AdE £ fadgwe 3%
224 A%Y FEAY LT7FT FAAA A% GEL 6S 48 (¥
8tz 369% RatelA AR BF A 513) APE & F Uk EY, 28
69 ¥HY ¥519 4% 29 6(b)el ALY AxPe F}2FE 13l
g g AR o nzgx AZANLF UL e FALF YA, 2
¥ 69 7189 A2gde nzs AA 7% 3 g&e ¢ 4 A%

T et S, -~ R A e AR e e ea ey eainrae o 4 b e et
= .\g-r _,’\1, 1’\ "\ " e w tf\\s—;\
o ’\J’f \/\/\/\/ \ A
RRVE R -J % Voo Vil

<38 5 -rriﬁ ‘Fﬁ‘rﬂ ﬂ—;'ﬁliiﬂl;lﬂ Wik (a) 7IE-I Al2H (b)

<328 6> HMY ‘Fﬂﬂ ﬂ-—lnﬁlﬁﬂl‘:l“ a2k (a) JIE—I Al2H (b)

4.8 =

B dpodMe 71 g gaAadd 44 ZA flo] 329
74 2 g4 MPPT A& SAd +4% 4+ & d4F2 AA
71%5e 2t ATIAT 8YY 34 A2gE At Bot 2o o
2 zcd 5348 2 Ao guFEs olEHeR dYayon AFH
Nggol4d T2 PSIME ol &8t Ad® A2 MPPT A€
%’-@ °;§1*%i FHE o}z PQC Aolg T g Fak R vy ¥§

= 34 nzn 34 2 99l 98 A7} s 5}°‘5}%\C’r A
%l *]ﬁ‘-é}% At Zol gl °¥Z_¥E‘=°ﬂ/~1 Ralzde] o¥ CCVSIY &
YAFE Aot 9824 £ 223 T V%S $YHY FIRE
Ae HEdle 44848 °é° & 9& MPPT Aloj¢ d9jdg 4 2
Z%E AZ¥ F e PQC A& %-Al"il T8 + Ao N1&9 HER
A ANzdd vastd A2d o §8(100%)¢ Y71Hes ¥3ANE F

sk,
¥ dve AgAdng Add 9g%e sxdfard
(R-2005-7-136) FH#o 2 38 FA 4.

@228

[1] Xiaofeng Sun, Weiyang Wu, Xin Li, and Qinglin Zhao, “A research
on photovoltaic energy controlling system with maximum power point
tracking”, Conf. Rec. of Power conversion conference, vol2, pp. 822-826,
April

[2] AM. Sharaf and ARNMRU. Haque, “Low cost utility
interconnected photovoltaic scheme for residential/ village/ cottage
electricity”, Proceedings of the System Theory SSST, vol. 1, pp. 435-438,
March 2005.

(3] AHF NG NAE, “AHEANN 2 RaETF 75 S Ze AFE
AY A2 AU AZANLL, d@AsHy =§8X, 5B, Nod
pp,387-394 2005.8

[4] SH. Ko, Y.C. Shin and S.R. Lee, “Implementation of Grid-interactive
Current Controlled Voltage Source Inverter for Power Conditioning
System”, KIEE Trans. Vol. 5-B, No4, pp.382-391, 2005.

- 995 -



