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A Study of Concentric-Neutral Line Voltage Increase Related by Pole and Cable Joint
When Lightening Overvoltage Injected in Combined Distribution Line
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Abstract - In case of Lighting occurs in Domestic combined distribution line, normally the voltage for the neutral line
increase dramatically. General connection for underground cable is bundled common earth type so the lightning over voltage
increase at the concentric-neutral line is not big enough to give impact on cable sheath. But in case of Non bundled common
earth type it is necessary to analyze the phenomena on cable sheath caused by lightening overvoltage. Especially pole and

cable joint are the core factor to consider.

In this paper concrete pole and cable joint were evaluated in case of Non bundled common earth type combined
distribution Line. EMTP simulation model has been designed and several case study were made. Also several experimental test

were made to verify the simulation result.
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Table 1 Domestic Distribution System Earth Resistance
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Table 2 22.9kV Concentric-Neutral Line Insulation Cable
rating and insulation level
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Fig. 1 Configuration of combined distribution system

Bo BiEM ol ML=/l HEt Ao SHMT ST} Aol SAZHAM

Trans. KIEE. Vol. 67, No. 6, JUN, 2018

32 AIEHOA 8 78994 dE

SRS YRISdol TSt EMTP AlEe|olde [t
1SA01E AEAol thet 2d o] mE S4YuEa] gt
o R0l ot ASHE FEH9 dejdsol 2 &olvp I
5

Da

o

321 ETATERNF ELYUTEA 14

AT ES Al URoe REsH &2 o= ol mj
Huo] ol "FZol9] 1/60] "o 25 A0 HRAZ 64
=B [7].

O|2A4 AL FZ Jordan WFHAIE 712OZ Jordan &Y
AA], CRIEPI WAl [EC 60071-40] <t siAurA] So] ikt
A EQol wet AHE0] F8E Al Qo thet 2 S=4]o] o)&H
ArrE EGAuEAE A4S RARGH UEL oF FAg FE
SOl siAdaol & RolE FESIAl Zom, FHEolL MFEe=

E ¥ 30| Hx UERNJACHS].(EA : AF r=0.138[m], h=
16 [m]/ZARA OW25md, r=3.2mm)

37 WAoR ANE SHYuEs

o

Table 3 Characteristic Impedance estimated from each method
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Fig. 2 Electric Configuration of Concrete Pole
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Table 4 Characteristic impedance test result for cable joint
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Fig. 3 Test view of cable joint characteristic impedance
measuring
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Fig. 4 EMTP simulation model
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Table 5 Characteristic impedance test result for cable joint
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Table 6 Input data for pole, cable joint, earth wire
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Table 7 Test result for neutral line voltage(include pole and
cable joint)
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Table 8 Test Result for Neutral line Voltage(exclude Pole
and Cable Joint)
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(b) Instantaneous voltage profile
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Fig. 5 Neutral Line First Joint Point Instantaneous voltage
for BKA Lightening surge Injected(Include Pole and
Cable Joint)
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Fig. 6 Neutral line first joint point instantaneous voltage for
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Table 9 Test result for cable joint
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kA 24 Ugle TtsAAoR AHsA] BE Zoe bl
A 7IRAe akEe R RS sty o Y= tAE
R0} oHRI7E s YEoUAE siasA Erh o9
42 o1EA sk IUMIdLdze HUeddy Bl agdigs S
sl AFECH10]. 17 90 AR o] Qo] ukiE vjddz [
AH] ARIE LERARITH

58 E

W A ASS 229kVOEEAR 715 AEA0E A2
I E8Eo] 28511 Utk 019 Ze EFHFARY] REH 0]
2 Fsuio] ot FAYE 9 Al shadHe galsior
rh 53| AFe HAgZ Rol9h Aol HEAle tus
o7} " Qs3I

A HRz AFe HRgzE HEIZRE FHsio] 589N
EAE siAsior 5t AEE FAA tH] 32% 9 Agas
e & 4 Jlrh

T OHAZ HLBZSHALA Y] A2 BARSA] Fute
&9 EFYulEAE 365~380[Q] FEORE LIEIEES ALt
Alglg Bl g = AL, Y 79 Al Aolg FEa &
the Foh 3.3[kV]19] OFEE QI AEIYE & 4= QUSRI ARlo] A
FoF HEMAE AASH H DA Aol Fof 29.2[kV]IE
ANAZANEY 7189 73[%] e & 4 JAAUCh

N

¥ ot



Trans. KIEE. Vol. 67, No. 6, JUN, 2018

olgd] AAYFE JHEALHOR HEEofjor siLt XhE Alm2
g Ao YE] Alofl= uiddulel SHAUAAS] 7|EgE Hit o<
= LRl wasA sof HEAES] 7 & &E Axpt ) A A oa A
&)1 AbLlo] O] F 1 oAV aEEE & 5 Atk
References
[1] KEPCO, 'Distribution Line Lighting Surge Criteria",
DS-3800 (Distribution Design Criteria), 2012.6.
IEC Technical Report., "Insulation Coordination-part 4"
IEC TR 60074-4, 2004.
Zen-ichiro Kawasaki et. al, "Surge

(2]
[3] Kenji Yamato,
Japanese Electric society Book B, Vol. 119, No.7, pp.

Impedances of Concrete pole and Grounding Lead Wire
in Distribution Line by a Scale Model Technique" The

A3

861-866, 1999.

Hideki Kimura., "Test Report on Impedance Characteristic

report, 2003.
of 23kV Cable Joints", Noiseken Test Report, 2017.
Lee. J. B, "A Study on the Establishment of Insulation

Ryu. H. S, "Building Distribution Test Equipment and
Coordination Scheme in Distribution System", KEPCO

Research the Effect of Lighting Surge Facility", KERI

(4]
(5]

Report, 2003.

Kim. C.H., "Analyzing Lightening Surge Transmission

(6]
[7] Japanese Electric Power Central Research Institute,
"Distribution Line Lightening Overvoltage Guide", Report,
Characteristic and Protection Performance Qualification

2002.

(8]
IEEE  Standard, "Exposed Semiconducting Shields on

Method", KEPCO Report, 2012.
High-Voltage Cable Joints and Separable Connectors",

(9]

[EEE Std 592, 2007.
[10] KEPCO, "Shutdown Example Caused by Lightening etc

Statistical Data", KEPCO Distribution Operation Department.,

2017.

=4

A2 Al "F AHolE

g M 2ol &

o

4 8 F (Yong-Joo Jeon)
The B.S. degrees from Seoul National

!
Univ of Science & Technology,

Seoul,

Korea in 1995. The M.S. and Ph. D
degrees in the electrical engineering from

Soong-Sil Univ, Korea in 2001 and 2018
respectively. Currently Deputy General

manager for KORAIL from 2005.

A ¥ 4 (Myung-Su Jeon)
The B.S. and M.S degrees from Seoul

National Univ of Science & Technology,
Seoul, Korea in 1978, and 2007 respectively.

"EM7L #HolE S

A
=]

S8 sl olx|

Currently CEO of Elec-consulting.

—
=

707



