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Abstract

Change of supply voltage, customer load, output of distributed generation, etc cause voltage change
in distribution system. OLTC and SVR are usually used to supply normal voltage at customer. But
usage of these devices is inefficient and uneconomical in certain circumstances. To solve this problem,
new pole transformer which has automatic tap changer is developed. The transformer changes tap
when voltage changes. And it has latch switch and reactor for supplying power without outage. To
verify normal operation of tap changer, test is conducted. SVR and 50kVA load is used for test.

Key Words : Pole Transformer, Tap Changer, Voltage Change, OLTC, SVR

LM =
$EAY WE, 87k e, Baade) w
A WE Bol WAASY APAEY Fo Aol
o A eIAl A 87tel PgEel Agke T
7] A ele] B 2Aske WAo® A
2 WEAI, S AAEe] A9 W 24

o}
o] APS ZAs= FAXZ= OLTC(On Load Tap
Changer), SVR(Step Voltage Regulator)©] ¢lt}. st
ARt g=e] A=EAEe] 4% shte] OLTCE ]
ato] o] widdRe] HdekE =A%t OLTCY

 FEAAR  dFAE AHA T
* Main(Corresponding) author : KEPO Research
Institute
Tel : 042-865-5937, Fax : 042-865-5904
E-mail : one2sori@kepco.co.kr

Haedak 20139 72 24

1A AF 02013 79 49, 23044} 2013 849 22¢
AAbekE 12013 8Y 28Y

@

e XAk WoE FE OARYE A
DVM(Digital Volt Meter), LDC(Line Drop Compen-
sator)°|th. DVM AA8lE gt slsk At 7le<
Hold 729 glo] Hssls Waloly LDCH2]2 tf
Fo] WA EE i midAER STk A1A F

A4 AP we] R 540 T v
MRS BAle] 9 S BE ARz A
A A%S FFA7VE BET EF A WS|4
S AL 1 oo WS Heg
o MAshe SVRE| A% ulgol w7ket A
Moz e Ptk nehy 54 9% Agew 3
QHEAL SAE 74 OLTCRE sl 2al717h 414 o
I SVRS AXE A9 e Fefo] Ak o
A% AEAL HASE ool Agke et
A2 s LGt Alo] AYFAE Adsha
AAHozE FelHolt. oleld LS s
S48 7122] Wol IR FPALIE Aste] @

Journal of KIEE, Vol.27, No.9, September 2013
Copyright (© 2013 KIIEE All right's reserved



_,d
olr
ol
£

N HE 2l 2

general type pole transformer(50kVA)E 7]H o=
A3 2 AT FHE AT WSt e we
0= 13300, 13200, 12600/230Ve] 2t 52t Larz
< 325 Aks S48k 145 dgS Alkts)
ol 3-8 A Hojd 45 AsoE Fo]
ato] 2215 FSto] 3899 ke g S0l oA sk
o)t} ojuf glo] vl A9 FAHo R dES
s7] S8l A 291, FHEI7E ARg-o] Q»ﬂjr.

HrrrE

H
ojl o offf 4 |\ oo )

a2 1. 8 s} gmelE
Fig. 1. Algorithm of tap change
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Table 1. Tap change according to conditions
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Table 2. Transformer specification
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Fig. 2. Latch switch and reactor
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Table 3. Test result of #1, #2 transformer
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A% A No. \Y% A

138 225 222 2 | 156 | 228 224
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145| 227 223 2 163 228 224
146| 227 223 2 |164| 228 224
147| 227 223 2 |165| 228 224
148| 221 218 1 |166| 226 222
219| 210 205 1 |207| 211 207
220| 208 204 1 1208| 211 207
221| 208 204 1 1209 211 207
222| 208 204 1 (210 211 207
223| 208 204 1 |211| 211 207
224 208 204 1 |212| 211 207
225| 208 204 1 |213] 211 207
226| 208 204 1 214 211 207
227| 208 204 1 |1215| 211 207
228 208 204 1 (216 212 208
229| 218 214 2 1217 221 217
298| 209 204 2 [263] 210 206
299| 209 204 2 |264] 210 206
300| 209 204 2 |265] 210 206
301| 209 204 2 1266| 210 205
302| 209 204 2 1267] 210 206
303| 209 204 2 1268| 210 205
304| 209 204 2 1269| 210 206
305| 209 204 2 1270| 210 206
306| 209 204 2 |271] 210 206
307| 209 204 2 |272] 210 206
308| 215 211 3 1273| 215 211

19 wsh] Agds | 2w Weky) Aeds
Ag | AR |Tap Ag | AR
Sec Sec
\% A No. \% A

371 226 222 3 |325| 228 224
372 226 222 3 326 228 224
373| 226 222 3 | 327 | 228 224
374| 226 223 3 328 | 228 225
375 227 223 3 1329 | 228 224
376 | 227 223 3 1330 228 224
377 227 223 3 |331 228 224
378| 227 223 3 332 228 225
379| 227 223 3 [333| 228 224
380 228 225 3 334 227 223
381| 227 223 2 |33 218 215
7% 5,69 7HR2 3} 3 39 sects A% A3 A7
olck 1 M) 1%, 2 W) 3Hx Hok
Ago] AAHA), 17 5 69 AREE AT} AR
A sl A S A A e
o 7291 5, 69] 22 wie] Ao WL o] wE
< U] 918 EATo]R kel Tap #2 53} 7ol
A W A4S wEAT 1 wep|E vlFew 148

Zof] 21 ®lol A 1 B o2 229%0] 1 Eiol|A] 2
BN O 2 308%0] 2 EoA] 3 g o= 38]1%9 3‘?1_
gl 2 ®lo = Wik AS IR1E
% 39] Tap No.¢} secoll A= &elst 4=
19, 21 Wigt7]e] AlFbel] mhE 9t H,
YER AL 9lom gl ko Q)
7] dolH & Al¢lstare s ST

ZASsto] sk 5 ®ol v 7] A 10% &<k

2A}Z¢] Hit A 263~2BOVE are]ZojA
A% 1% AU 2833V 52~69V ol 7} ek A

5 so] vi 7] A 10x 5k 24
o] it AL 2082~211.1VE LagEollA 3sf
Z19ke1 2149Ve} 38~6.7V o7} otk o=
skatol o] Hrdatel M) At =
2 AAA Y B} Akt BAS Q)8

Nl R o) N
i
)
o 2
:\m —1u:

Journal of KIEE, Vol.27, No.9, September 2013



3.8 E

= A7 Aks § AR Ui FRgTlel
w3 dare|gat A7, A es AP E =
oA v WM7]= S E S, el Bkl 9
o WEow o]l HiEHo: Ho] WiEs Fa
T8kl gl Heks FEdth §o] ¥ME
H= 71SHSR 10231e] "t detelH A A=
2333V o] et Al 2149Veltk A =912} g
NE= G flo] He WEshy] ffs) ARSE AT A
% 2HEle] &7 300mHolH o] TE Rt
7 Aefom Y ARtE e A 279 ®
oA =N om Hstel WMEs flall SVRO| AR
Hlew AF7t = e Rosty] el

=2
S0kVASL] F-817}F AL-g-5]

oAk, ole} e 2o
o] AasIglom A3t 53 sl whe gol
FEE AL A 5 lolrh
References

(1) William H. Hayt, Jr., Jack E. Kemmerly and Steven M.
Durbin, Engineering Circuit Analysis: McGrawHill, sixth
Edition, p.423-450.

(2] Kyungsang Ryu, Byeongki Kim, Seokhwan Song, Daeseok
Rho and Jincheol Shin, “Optimal Operation Method of
Step Voltage Regulator using Least Squares Method,”
KIEE, pp.346-348, October. 2011.

(3) Sung-Woo Lee, Bok-Nam Ha, In-Yong Seo, Chang—Hoon
Shin, Moon—Jong Jang, Jung Chul Lee, Jeong In Lee,
“IWC Simulation with Load Flow,” KIEE, pp.412-414, July.
2010.

(4) The Electricity Enterprises Act enforcement regulations
article 18 (electricity quality standards), 2013.3.23.

(5) Technical Standards of KEPCO, ES-5950-0016, 22.9kV
General Type Pole Transformers, 2012.3.30.

(6) Registration Technical Specifications of KEPCO, RS-6110
-0033, Distribution Step Voltage Regulator, 2008.11.07.

(7) KEPCO Procedure standards, HO - Distribution -
Procedure - 0003, Distribution Voltage Management
Procedure of SOP, 2012.02.07.

Zm - A7) 883 =24 A27d A9, 20134 949

ot
ol
rio,
o,
oX,
—o
o
Sl
ofN

O MK N

= (HEH)

19824 1¢¥ 189 A, 2010 HFugha
AN, A4 BEAGIA A
AT YN T AvupE T = Rofe]
A7),

0% S (=8

1960 9¢ 299 4Y. 1999 F=ruj &
2 (A, @A @I AL A A9
ATA(RAR LI 2vHE 1 E ok
2.

BES (L)
1970 49 2494, 1997d KAIST &¢]
(M), @A B=ALdeA) AdATY
PR} AvEgERoke] o)



