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Current Measurement based Reactive Power Control to Mitigate Overvoltage
of Primary Distribution Line

gRE U8 Y

(Jihui Hwang - Seongil Lim)

Abstract - Due to the high penetration ratio of dispersed generations, overvoltage problem of the feeder has become more an
important issue in distribution system operation. This paper proposes a new method for the smart inverter to control reactive
power to mitigate voltage rise by the reverse power flow from the DGs. The proposed method controls reactive power based
on current measurement while conventional methods use voltage measurement which include unacceptably large errors. Various
case studies using MATLAB simulation have been performed to verify effectiveness of proposed method.

Key Words :

LA E

SRS 1y SEeYe Motz ok Ea Ado]
ol wEt ARPOURIE 7IHeR she EAEde He
o sfEal Aty FRe AR AR 1A oA
203574A19] AAEol|A] HISE & 2 il 11[%]7HA]
g Algle YHsIACH 1.

HIFA RS BAEE AAEY ol d&s nixle 7+
718 AMore dxRFol ot vttt AgdseR
o] 2w [Hde9] FAHo] utuErh WA AT
M #Y 518He7t AoEE Holuhl] § Met 4502 9l
ulali7} whEA ST

ol © 19 iU

HE 1 AXHIHA] HIES =8A

Table 1 Target of renewable energy share

-5 ‘12 ‘14 ‘20 ‘25 ‘30 ‘35
ARV O A]
e 3.2 3.6 5.0 7.7 9.7 11
HIE [%]

WAolE FHIANS0] B4R AAlo] ~=A0l0A 2 A
= nit 8E 319l oulz dAgYE A0 Adtetke dAle
Akt Dol BANY GAEY gt @7 SUel

*  Corresponding Author : Dept. of Electrical Engineering,
Kyungnam University, Korea.

Distributed generation, Distribution system operation, Voltage control

w2t ololl thasty] flste] FERYE FAISH] Hiks 24K
do HAE Fthst sl&ote HEOE FAo] Fete il ot
HIRARS BAEE =84 gie It Kot A=7F01 FeA|
o] By o] Qo] @451 QUrh
SAEA0 dgko] e widAE A 28FA fEke WA
7] fleto] tiel At [EE o] gtk BMe}Y], Y-A Hat
T ATAIE Ba2 O]R07 34 289 HidAdZolA A
Fady &g g (3], ARl 2 A F4sE ¢
ot A =8 FA| Mofed [4-6], HIRAE A Z2utdo] 3
ASIE =2 OLTC(On Load Tap Changer), SVR (Step Voltage
Regulator), AMAIE B3 2 BLPARA0] Ry S5 Aojst
= B[7-9], BAEA QB SEEY AHE A6 §
sxgg IastAY g9stol JAYe AMolsk= HH[10] SOl
MAERALE. 71Eos AYE 7IEeR st Rade FojdhHol
2ol AAEQICE SR E11gt AR E 717801 FMero R
BCPD(Bushing Capacitance Potential Devices)E Algdl7] W&
of dere Astel 4T 4 gltt mieta] 71E0 AMAlE &3
&g olg%t FEdy Mojdde e & 1Y SERE *
st7] miEol AASA AEaty] ofgri[11].

E =RoAE ALS 7IECRE she 71E Wy g AR
7108 REFYs Mojske M2 de AMAlst Jet

L

1 %a o

b

o 2

13

il

=

=

Sdxe 2 e oY AREFERE dEotEHE e
gUstA Fadge Mojd 5 Atk 2 =204 AAlske &
He mddze dee #ddel ouiz fAlske 210 ozt
M BAFEQo] ARl £8o] 9Jgt Agdse ddetes 7
k=2

98 FoEich B =RojiA Aotsks uhS mesiH et
E-mail : slim@kyungnam.ac.kr N ﬁ—'qe ﬂo}j“‘j}' = “Ioﬂgj kj Otn ;E —‘120} 5 =

*  Dept. of Electrical Engineering, Kyungnam University, Korea. 9] oAM= Eabde A ool itk 7IEo] Aotk
Received : April 12, 2017; Accepted : September 26, 2017 QE Wil B =20k AAIE ol 7R 2 Aol BReA
Copyright © The Korean Institute of Electrical Engineers 1547

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.



Hoetsl=2X 667 115 20174 11

g Aol 7IEd EHFolth ® 2= 7|EWHI] XolHe Hlu
Sto] LFERHLL QICH

2 7= "o o] xjol™
Table 2 Difference between conventional and proposed

method
TE 7)&E9H R ore
7% et e
o TEHACIEAD AR A A
o OlUZE FXl Qe /A
e | EUE ETEoR Ao - HEE AR 597 08
SE s +DG +88 4
G |- EY SHoRE Felw - Tie BuHEl o By
= F&dY Ao EVbs 85 id E7bs

2 =o] PHS Tt 2ok 280HE JIEY BeplE B
A2 mojuryel BAlEe AR Wl BRIIE Ba
B AOMHS MAGICEL 4Z0lME T AlITE Ssiol
2 =204 AN W0 R84S A5,

P

2. AW7)E FEPYAOY EAF
21 FEHgo] gJgt ZAR0]

I8 12 BAELo] dttof] A wiAAZoA &
oAy Aol A9 MY RS LIERI QAT Hi
FRQI0] AAEH ®Q ZZulde (A)QF Zo] wtt
}Sohe FEIE LERAl EC} BARIYS ReXgeS
B9} & At =ZaldE HAECE BEARY AAZ
F Aol MSTlEg A9 Raldge Aosto] A2
] IS dfast 4 QUrt
1E£0 "oto] p0lal AR QuEAzl Rib xOIH

BAEQIO] fEmEl REdHl £,0 @, W v,k A
Tk

AT
r

>

0
o>

=)

H

2 ol

e re o 1N 2
[

(b > >

i
2z

2

0;
o M

I
o
—
jle}
,

i

VIPUL 4 /’('/ ®
1.05
®
1 -
L [km]

I8 1 BAEY Rerdo mE dgHs

Fig. 1 Voltage variation by reactive power control
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Table 3 Input data for CASE 1

Load DG
= PLRW] QliVar] PLkW]
I 1800 871.78 2000
i 1800 871.78 8000
m 5400 2615.34 2000
v 5400 2615.34 8000

T 404 AFE 7 39 Rl BANY &
MATLAB AlE#O|A AitE LERLH Q41 Rarge
TOoIA AMAlSks AojdhHol ola) ALtel Fade &ojgoltt
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Table 4 Current, phase and reactive power in CASE 1

& I[A] ol’] Q[kvar]
I 57.2 274 -1035
il 2248 254 -3806
M 57.1 27 -1019
Y 2715 25.3 -3183

E 5t BAHES GANY Fel AR Ferg Hs
Qrh. TolA mimioh Zol B =Rl MAlsts
REFY AojdHe Hasy Bazdo] dAE Solr A

= glol BRI AR Aol Ade fAld £ Jsg @
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¥ 5 CASE 19 ZF L&H Het @A vl
Table 5 Voltages comparison in CASE 1

TE ND; | ND; | ND; | ND; | NDs | NDs
OIAA | 13221 | 13189 | 13165 | 13147 | 13136 | 13133
1| ¥A% | 13221 | 13189 | 13164 | 13146 | 13135 | 13132
QAH%] | 000 | 000 | 000 | 001 | 001 | 001
QAR | 13221 | 13189 | 13165 | 13147 | 13136 | 13133
QIAS | 13222 | 13185 | 13158 | 13141 | 13133 | 13135
QAH%] | 000 | 003 | 005 | 005 | 003 | 001
QAR | 13221 | 13126 | 13053 | 13000 | 12969 | 12958
m| 9AZ | 13221 | 13127 | 13054 | 13002 | 12971 | 12961
QRH%] | 000 | 001 | 001 | 001 | 001 | 0.02
GIAA | 13221 | 13126 | 13053 | 13000 | 12969 | 12958
V| ¢AZ | 13221 | 13125 | 13051 | 13001 | 12973 | 12968
QxH%] | 000 | 001 | 001 | 000 | 003 | 0.08
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E 6 CASE 29 QH0olH]
Table 6 Input data for CASE 2

B Load DGy DGz
Pkw] | Q[kvar] | P[kW] P[kW]
I 1800 871.78 2000 8000
I 1800 871.78 8000 2000
m 5400 2615.34 2000 8000
v 5400 2615.34 8000 2000
I 7oA WRe AlEEold dutolnl, e RedeEe B
8o o] o5t R xojgoltk
¥ 7 CASE 29 QF, ?d, #ad¥
Table 7 Current, phase and reactive power in CASE 2
T I[A] o[’] Q[kVar]
I DGy 574 28 -1063
DGy 224.9 254 -3806
DGy 226.9 26.7 -4031
= DGy 572 274 -1035
DGy 575 274 -1035
m DGy 221.2 25.3 -3783
v DGy 228.8 26.7 -4032
DGy 579 274 -1035

F 82 B oA d=a Jefa @AE LERAL QI
HOIA HEHieh 2o AR A [ Heto] @A 0.08
[%] oUl= Ms0] glge & + Uth ARAFE Soto] uid
Aol 9] E4rdo] AAEO] AUEe 2 =0l AAl
gt BEHY AMolHHO] Z12to] B4R SHACRE HEH o

1 L
AANSS AT & ASS & 4 Aok
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¥ 8 CASE 29 Z =¥ H¢ @i HA
Table 8 Voltage comparison in CASE 2

TE ND; | ND; | ND; | ND; | NDs | NDg
HAH 13221 | 13189 | 13165 | 13147 | 13136 | 13133
I IAS | 13222 | 13182 | 13154 | 13137 | 13129 | 13131
QRH%] 0.00 0.05 0.08 0.08 0.06 0.02
QAR | 13221 | 13189 | 13165 | 13147 | 13136 | 13133
I | $AS | 13222 | 13186 | 13162 | 13144 | 13133 | 13130
QRH%] 0.00 0.02 0.02 0.02 0.03 0.03
AAA 13221 | 13189 | 13165 | 13147 | 13136 | 13133
I | QAS | 13222 | 13182 | 13154 | 13137 | 13129 | 13131
QAH%] 0.00 0.05 0.08 0.08 0.06 0.02
HAM 13221 | 13126 | 13053 | 13000 | 12969 | 12958
V| GAS | 13221 | 13125 | 13053 | 13001 | 12969 | 12959
QxH%] 0.00 0.01 0.00 0.00 0.00 0.00
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