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Neutral Current Calculation of Pole-Top Overhead Distribution Line

GEM CEALAE - SERT-BEFT-MA
(Hun-Chul Seo - O-Sang Kwon - Chul-Hwan Kim * Chang-Soo Jung : Yeon-Pyo Yoo)

Abstract - If the three phases are not balanced, the current in neutral wire is not zero. Then, the induced voltage can
be generated in communication line. The KEPCQ’s rule about unbalanced current for one step type in distribution pole
is a twenty percent of phase current. But the unbalanced current for two step type in distribution pole can’t decide the

rule because there are many different views.

This paper presents the calculation and analysis technique of neutral current in distribution poles using equivalent circuit

analysis and EMTP simulation.
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Fig. 1 The equivalent circuit of Y-Y system
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Fig. 2 The equivalent circuit of two step distribution pole
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Fig. 3 The model system of one step distribution pole
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Table 1 The simulation condition of one step distribution pole

(A-1 ~ A-3)

Case ir's Az gd2 v g Case s Az dudx g
A% 1.5u} A% 1.5

A-1 B3 1.5 A-2 B4 1w}
c3 14 (o' 1.58)
A% 1t

A-3 BY 1.54%
Cc¥ 1.5

E 2 1czFe AgdolMd =H EB-1 ~ B-12)

Table 2 The simulation condition of one step distribution pole

(B-1 ~ B-12)
Case 'S Egg H§ Case 3 F-3i-g%e] v
AR 12 A% 15
B-1 BY 15 B-2 B% 12
(o] 1 c 1
A% 15 A% 12
B-3 BY 1 B-4 BY 1
cx 12 cx 15
A% 1 A% 1
B-5 BY 15 B-6 BY 12
cH 12 ca 15
A% 12 A% 12
B-7 BY 12 B-8 BY 1
cx 1 cx 12
A% 1 AN 12
B-9 BY 12 B-10 | BA 1
cx 12 cx 1
AN 1 A% 1
-1t | BY 12 B-12 [ _BA 1
c3 1 CA 1.2
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Table 3 The simulation condition of two step distribution pole

(C-1 ~ C-7
Case 3 | Hz anazs we | Cas ¥ | 0= auds ag
A% 159 A% 19
yul By 159 el BY L5v
8 14 R 159
¢t A% 159 ez A% 154
se[ B2 L5% s BY 159
cx 19 cx 19
AR 159 A% 1591
gl BY 1 g BY 159
c 154 cx 19
c-3 AR L5 -4 AN 159
se [ BY 15w s BY 14
cx 19 cx 1om
A L5 A% 159
e[ BY 159 e B2 19
cx 190 cH 5w
cs AR 1 o6 AN 159
sl By 15v s BY 19
ca 159 C 159
AR 15w
g By 19
cA 154
&7 A% 1580
el By 159
ca 19
r 4 2ctErFE o] AlEH ol =H E (D-1 ~ D-6, E-1
~ E-8)

Table 4 The simulation condition of two step distribution
pole (D-1 ~ D-6, E-1 ~ E-8)

Case A Hapgake]l ul& | Case A 38 ug
A% 12 A% 12
| BA 12 dal BY 12
ci 1 ci 1
b1 A% 12 D-2 A% 1.2
| BA 15 #a| B4 1
cu 1 c 15
A% 2 A% 12
Al BY 2 Ad| BY 1.2
ca 1 c 1
08 A% 1 b4 A% 15
| BY 1.2° g | BY 12
A 15 i 1
AN 1.2 AN 1.2
| BY 12 Aa| BY 12
[os 1 c¥ 1
D-5 D6
AN 15 A% 1
e | BA 1 st | B4 15
cx 1.2 c4 12
A% 15 A% 12
D-7 | #a{ BY 12 p-8 | 4w{ B¥ 15
cx 1 ci 1
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Fig. 7 The magnitude of neutral current by load impedance
variation

Case D9} 7%, 37X #H9 FAHAH AF ge HAgF
3 Qo FAPA AF gel A HAR & F$= D-1, D4,
D-7, D-8, D-14, D-17, D-21, D-24, D-28, D-29, D-33,
D-3622A4 |, o]59 FAA HF #°l D CaseEd o
7A$-o vlgtg & S Bolx Ut} o] CaseEL 349 B
3 £ 0& 53N FE RAEF ¥EE 2 240 A,
shgtoly U A(F, 49 AB A 2 s AB 4, 4
@ BC 4 2 34 BC 4 T)oith o A% o R3&F
239 & 27 2 248 FAY Yeiuyzz Y 2 FA4
A AF7 B2 1 ©gog ol 2 HA$= D-5 D6,
D-10, D-12, D-15, D-16, D-19, D-20, D-25, D-27, D-32,
D-35 ojt}. EF A &L Fute] B £33 u] g
1.2:1.2:1, 1.2:1:1.2 2@ 1511212 2 2AFH g3, g @&
3l £ vgo] 12151 2 dgEA shE He FH g0l
of, Hul RagFe o] A 144N 27(1.2+159 =7
vetdle A$oldt ol & @9 ARE o= Asu
g3 FAM AFES VeERAR, 149 P& Fo] 713
Z3el A$e 278 JvelE A$¢ & FAHAHA AFL
27 ol 7143 AHolth D Case FolA FAHAN A7
714 zZe #$+ D-2, D-3, D-9, D-11, D-13, D-18,
D-22, D-23, D-26, D-30, D-31, D-340|t}. o] A 9= ¢t
71€%8 FAA AR o) T UAZ 2 A4 A 2 g
o] H3143 njgo] FUs, Hd R &Fe] o] 5F
13X 24(12+1.29) 23HE Yehdie Aol o= 3
o) AFE o= AU U FAHAH AFE JeEhiA Y,
3 149 Ho 33839 2de] 24& Jehdznz A
HA 2719 244 AF7F 224 €€ ¢ & AUk

Case E9 A%, 4717 Hele FAAH AF & Jehd
At FAAL AF ge]l A Az & F$E E-1, E-T,
E-8 o] 4=, Hul R&gFo| 150 en EA 14dA 4
G 2 it Fd A o R3EFY =D 3.0(15+1.5)
& Jehlle Z$old FAHAAM AF ol F HARZ & FH
4+ E-2, E-39 A%=Z, A Rs&Fo] 15ueln A
2 stgtel FY AdA Ad RaEFe =¢E JEhA

iy oft a

294

ek o Rahg e & 25(1+15)8 vEhlE S0

L EHA AR o) A WAZ Z ALE E-49 A$E,
HAd RahgFo] 1200y 54 1A Ag B Fg F
A Aol Hrf RagBe =@ 24(12+1.2F YeE %
Solth. 44 AF ol MR A& A$E E-5E-69 7
2, AY PagFo] 1200n g L s T o)
A Hd 2ae3e) 2HL JehiA g Jo 2ag
ZFo FL 22(1+12)8 JYehE AS-olth o8 BNAN
23 2989 37 @ 45w A4 AXgRst F4
A AR o A 9% A T F AU

2333 1t ZF 9 2ct HFo v

o 19 88 1T HFS) 29 FFolN M dWR2s
Wse 39E A¥Aez wwy Aol Y 8lA C-1,
C-68 A% e Caseel B3t} 20) = & RE & 4
sleh. ol 2% BFNA A, sedld 2e 4o 42 U3
"ash WE Aol 28 AR 1 99 AE 1w
79 vmsted @ Folt gt AL & F AUk Wb,
20 BFY A9 A, svel 2o 4 42 NP2 W
g A% 19 37 vsed 344 AR 27} A @
ol A, Sl AR thE oM Az JFDLst 265}
g A% 2eRF) FAA AR A7le 18 AR Ha)
o 207t 9A Q3 19 FFY FHA AR 278 K4}
e BAT £ Aok ¢W, YA FHANN 42 AW
a7h wsets A7 4% 8L F3) A

a3y 8 1tk ZFE Y 20 FFolM M2 dmodAae] HElof
e SHAM dFe 737]

Fig. 8 The magnitude of neutral current by line impedance
variation in distribution poles
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