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A study for IT Based Optimal Voltage Control Method of Distribution Systems
with Distributed Generation

BREH - ST E-a g
(Gyu-Seok Seo - Jung-Nyun Kim - Young-Sik Baek)

Abstract - Recently, standard of living improved and Information-Communication industry developed rapidly. Thereby,
interest about electric power quality is rising worldwide. So, research and Development to enhance electric power
quality in various viewpoint until most suitable supply system from each kind device to improve electric power quality.
And specially, interest about voltage quality is rising by diffusion increase of information communication appliance and
minuteness control appliance etc. Also Power consumption is increasing, but expansion of large size generator by
environmental and site security problem is difficult. So, introduction of distribution generation is investigated actively by
electric-power industry reorganization. Voltage management of power system had been controlled by ULTC (Under
Load Tap Changer) in substation and pole transformer on the high voltage distribution line. But, voltage control device
on substation and distribution line is applied each other separatively. Therefore, efficiency of line voltage control
equipment is dropping. Also, research about introduction upper limit of distribution generation is consisting continuously.
This paper presents cooperation use way between voltage control device and introduction upper limit of distribution
generation for most suitable voltage control in distribution power system.
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Fig. 2 Model of distribution power system
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Fig. 3 Analysis result of distribution power system
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Fig. 7 Voltage result on heavy loading

IT71e BAMY oA WiTASel MM AZYo 2HEH AT

Trans. KIEE. Vol. 55A, No. 4, APR, 2006

®E 10~17, =E 25~329] #3}FE 100% F7MAA A&
HolA gx, ¥ 7ML e AY APE 2L F A
Atk

a3 79l- B F A5l REst /g we HEHY
WY s "oy =y 433 2AYSE ¢ F UHAA
At w4 TA — Node 15:0.897641pu, A A 2 ®
A — Node 1:0999304pu). o1& #HAL FHEHHA Wi
EXE &7 9siMe Y AAE Wl BEE] 5 E
AU Eg ZAsle)of s, oluf o] dulEel HHoz
EE ¥ F d+ Wi disly doetrxE

ool MM E LAY =l G A Hu/HAA
Qt e Zt AEE Mu)e] &9 step Wit W& 4F
Halgs Jeld H54E B £ gtk o & E9], Bae
= dgridA A4 #AHR Qe Tapd 7I€L2 1
W3l ARS d FAAY BAd 7AE 4FS vE
, Bl Mg 1 stepd BY7I7F 1 stepB HE RS
Mg 23 = BAd 9¢L FE wtEe %o 71U
5l B =82 AlEYolddAMe g wAE
ZEF L 150kVar® T
Mo z Mduld AEES MY H422 AEE AT
= 9ug AUt AL Hu/HAAG 2H9 AL &
¥y, aejn z dujdE FEE © F A= Y/EHIAE
TR 9488 3

(% tio
I

2]
T
o

A

ﬁméf
X, ki
mdm&
JB

=

~a1% Aol -

KEIMEY DMOBUTN e H2A 0l CHE BBHE(%)
P CE ™Y @MOMain Tapel H2tof CHE 818 &(%)
CCEIAEY 26>20 Tape| H8tof CHEH LB B(%)

O ® >

ACKE DAY DH>BAT O FF 0l CHE HAB(%)
B': < NFHY ZHMOMain Tape] H2Ho) CHEH 28} &(%)
C <E DAY 24>2nd Tape} HEtoY CHE HELR(%)

X, ABo HE @ BTN HHE

Xg ' A B0l X8 & Main Tape| Step

% Aol A& F 2nd Tap} Step
o RO

{ min Votage(%) < Low_ Current Votage(%) + Ax, + Bx; + Cxy <MAX Votage(%)

; min Votage(%) <High Current Volage(%s) + A'x + B'xp + C'xy S MAX Votage(%0)
PEANY SHY SR cx, SPEUVY B HUA

§ Tap®) Step 71314 < x, < TapStep 4 313]

| TapY Step SHEA] < x, < Tap]Step 4]

I ,%33 .................

minF(x)-—'xf +xf

99 Ale x84 71X IMSL(nterntional Mathematical
and Statistical Library)e] A&38l= min_con_gen_lin €3
ZAEL ol &3ld AA FAEHYR, 2N #HF Ed AFS
golE & o]&3le AAF FHozRE 1Y 8 & F
AdE #ME Lk ol2A L dHEg €& 7 Utk

TT CC W Docwhents:

Eolution
2

2 s a. .
S 3.4t4 <3084

a7 8 Sx49 3
Fig. 8 Solution of objective equation

141



BARFIALE 55A% 438 2006 4R

9 A HE ¥y By
BFAALY 9% 33412150 = +501.15 kVar
Main TR Tap : 3414 = +3 Step(H-29 Ad)
2nd TR Tap:-0004 = O Step(¥L¥ Ha) o 9n&
HRAGERE & & Qoh

FEA SR F

123 458 7 B 5101 121314151617 18 1920 21 22 23 24 25 26 27 28 29 30 31 32
Node

ad 9 2i Mgt =¥
Fig. 9 Result of 2nd voltage control

28R AR $8N 7 StepRE AT BRI YY)
Mo dA T Ao A5Re Hedad FABL =4
S, WY71Y Tape AFES BAE 87} R WaY
Azl 7t Step AASA FUo

del H4g 28lo] AA WBAoT Aee Fo2A I
Y oolA mievle 2& ANE AL & AU, AY =E
sEodel dgtel H4A W ulel Soigde RS 2
% sle.

HI/HA I @Nel 2 o) 3 ANB NG
- Integer Restft Fix

'
Fix X .
Si [ rusiom wrnn am ysd sa

T

i

Disthow M8 |
et .
= A N gy e

ad 10 zlyslE fIF dualF
Fig. 10 Algorithm for optimal result

a3 102 FAHHAE Y3 dazFo|rt. gA AEd ut
o Zo] Hu / AR AY 24 ¥ Z FHod FAHAY =
A19] Control factor W3& AMse 27|81& 73t &
AHde) AeoE A5 AE viE AL A5 EAT Tap
o] Agels AFs AAE vz AL Brhesty] &
Ar2 Aol oz tifg st JEldT, o9
FolM 7 AFgE E Fol7] Astd HA oy »
ol F7tHe] A4E YA e F o AxE A
F e FaA =Y c2A sbF HAH A e 9L
& Utk

142

2.4 Networke] 74 2 HMI

2 =8olA A 7 Huld HH PEE e AA A
o ALy A% A2d9 ALEE 129 119 vERA
th A% W LAY Sl 2 Al w@ASNA delEQ
Zyzte] dielEH & o]-&3}9 Distflow Enginedl A %2 &=
T8I, IRE A WHAZ W HEE Muld Hggo
A SAAE W ALE LAY Wl 8 = Qo

Distribated
Power Svstemn
Sabrton
¢

Loa

DAY
TCP/IP

Tap Conirel

Bus Data Real Time DGR DG Owtpar Contrsl
TR Data Ll § 3

(DistFlow)

* DAL Data Aeqmisition Unit
* I < 1nter Process Communication

a8 11 HiNAE XFBE A" T
Fig. 11 Configuration of DAS

a3 119 W42 vges HMI MY £ IntouchE A
23t ¥ 92, Intouche ofdel 29 12, 2¢ 139
WE&s 7|wte g g dr

interface

a3 12 intouch®t SQL DB2}el o1
Fig. 12 Connection of Intouch and SQL DB

a9 1221 AA AR FHelAs} SQL DB7F JAHE
Wi F2E BoAEo JdHH AN FHEE ZE Ay
& TAGZ 90| H3, 78¥ TAGTE BindListzte X
EX4 SQL DB% A7 o] dojHE Ff3A |t

23 13 Intoucholl 12l OOP
Fig. 13 OOP in intouch



olg} e F2E FFde B 19 139 & AN F=
£ 7FAA Hed ol OOP(Object Oriented Programming)?]
BE 7vtem FHIL she) Avujs) ghohd o] & Template
28 Eo] ¥1 o|2XE A" ZZe Objecto] HEE ¥
At Alzgle] EA3E tge AuE AAsd o8 o
g 119
<

3% 14 Intouch® 783 HMI
Fig. 14 Realization of HMI by Intouch

298 149ME 99 o9 12, 2¥ 13404 A% Adg
o2 wjAAE AEste] HE Held & & HMIE
TSR olE o] &3t HA wiHATH AL F UA
HolAok =3 dAe wiHEAF W IS AT L&A
474 29 & F A =9F £ Y& A2 Bo Ak

32 E

2 =ME idAgE=EE A8 AT W Al g #H3
ZEZY HE Tk AR WPS ALyt FF RE
HAAE W 7 dujEel i@ AFETT olFolny Aild
el dAE wiAATY] #HZH HEE WiesA F ¢
HRE A bl 7} g HHEAE FFAIE HE 7 &
T & Aol A AFe HE E£F s ot

3 »n & ¢

3]

(11 ZAY, “AAF FHAFA= FABF", FEdgtm,
pp. 25-31, 2000.

(2] A, AAL “HAAS =dFHE BAHLY &4
M HAAN @3 4 A7 %3] =84 519,
A23., pp. 93-101, 2002, 2

[3]1 A&, AAY “Bddde] =9 wAATY AY
;A wle] B A3 ugAdrsts] =832 4524,
23, pp. 69-78, 2003, 2

IT7|8 BMME AA siTASe] AXTgzYoll et A7

Trans. KIEE. Vol. 55A, No. 4, APR, 2006

{4] Joon-Ho Choi, Jae-Chul Kim : Advanced Voltage
Regulation Method of Power Distribution Systems
Interconnected with Dispersed Storage and Generation
Systems, IEEE Trans. on Power Delivery, Vol. 16,
No. 2, pp. 329-334, April 2001

[5] M.EBaran, F.F.Wu, “Optimal sizing of capacitors placed
on a radial distribution system”, IEEE Trans. on Power
Delivery, Vol. 4, No. 1, January 1989.

MY (& £ 8)
19753 119 494 20033 AE5usw ¥
o "7 FEH &9, 20053 F uiEd A
71387 £AAN. A F g A7)
o3} vz,
Tel : (053)940-8802
E-mail : kikidang@nate.com

434 (&FEF)
1969 2€ 2194, 19943 ZAEd T A
713 &Y. 19963 T WEgd D73
F FQ4(HAD. 2001d T WiEd Hr)FE
F EFQ(FE). 19983 ~AA LSHA(F)
AYA4e A
Tel : (054)469-7627
E-mail : jnkim@cable.lg.co.kr

oo A (8 8 #)

19503 749 894, 1974 A &d A7FE
I 4. 19773 F dEd A7EEy F
AAA. 19849 & oistd A7|sEs &
A(FEh. 19778 B HY| 3T} FuS,
X AEY ARAT|FEE 2

Tel : (053)950-5602

E-mail : ysbaek@mail knu.ac kr



