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A Study on the Lightning Overvoltage Analysis and Lightning Surge Protection
Methods in 22.9kV Underground Distribution Systems

SHBER - BH" -TE&" -8
(Sang-Kuk Kim - Chae-Kyun Jung * Jong-Beom Lee - Wal-Seo Park)

Abstract - The effects of surge arresters for protection of transmission systems against direct lightning strokes have
already been reviewed using Electromagnetic Transients Program(EMTP). Distribution lines are spanned in much larger
area than transmission lines, and therefore, are more susceptible to lightning strokes. We have modelled the 22.9kV

underground distribution cable systems that have arresters and grounding wires.

And ‘this paper analyzes the

overvoltages on underground distribution cable systems when direct lightning strokes strike on the overhead grounding
wire using EMTP. Then we investigated that (1) the effects of lightning stroke according to underground distribution
cable length (2) voltages at the riser pole and at the cable terminal according to installation of arrester. This study will
provide insulation coordination methods for reasonable systems design in 22.9kV underground distribution cable systems.
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Fig. 1. Surge impedances on overhead line and under
ground distribution cable
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Fig. 2. Waveform of lightning impulse current
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Fig. 4. Configuration of overhead distribution
underground distribution cable
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Fig. 5. Distribution systems including underground distri-
bution cable
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Table 1 Characteristic of the surge arrester
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4.2 wAtdtol 3

a4 89 ¥4 =7 e WkAl 200kl ZFe FAH
AFAR HEALN RS BArolA AoEY 2
Yata} wiAlnkel JF}E 1A @G A$ TH
3t} wrArvel YL BAPE A¥ LA F-FHAD
Ao e HEZF oIk AUy 2L AFAF 717
S A-TANZ dAHEZ 4-F440 AY HEE
e Fodtn T vk HAAgALGe A - R wkapste] 2
AL ME GO8 MA Jdubart 323 9] ot

O-SAL QNG AR
14} o-REHAMAR

VoltagelkV}

10+
0 70 3% 9 50 80 70 (]
Timefs]

Y 8. HolE HEMM Yraluie) ot
Fig. 8. Effects of the reflection wave on underground
distribution cable systems

e Aogn AZHE WS WATY AN 5
o 71717t MARY AHol F7te) WelYew Hgdvh w

229k XIZA B2 HIWY A R HAMX| ZEwoto] st H7

Trans. KIEE. Vol. 53A, No. 8, AUG, 2004

©
>
&
B

bapare) F3 o] BAEE JAAH ] ofste] Gl
g Aejg A% Held BT wat
of @& S vt Srtetr] Wil Aolg ATde d

AYge Aol oz APt ¢
o A QEOML whalsle) ZH oz <lg)
o ztzhe]l A A 1 ojuf Bo] Mxl7t faixA Hol Y
o] WHolgel W& F-utAlY FHElE Az dolojudg
ol g3t 7ha3l B & UtH4l ol AE AT
FEHAE AolEe Holg 7tFHEd AYE HAANFY
ALY AE A dgo R s AolE AT Ay
Yol TAEtE Aol kA Fold T Hy EF
ol9) FHolE ATNAM JFHEZZEEH Y98 HAIJAYRY
EL Aol B £ ok 3¥ 9= spFAZEAM TAH
o dgte] od AER
¢ FHE YEhRa

o&*‘

H49 ®}Age AN S

ol g
=3 g
LA Cable 7

al

<

|

s A' —
)
“
w‘l r [ ‘>
“ f /

I/
ool :
u«‘

t“ *r“—rﬁ"r-‘r"—i L
-n—m - B S0_gZiia maar )

s

:IE 9 ﬁiolaﬁl%J = 2iE et
Fig. 9. Lightning overvoltages on underground distribution
cable systems
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Fig. 10. Effects of reflection wave on underground distri-
bution cable systems
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Table 3 Systems protection according to installation of
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of arrester
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