Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 10, p. 870, October 2009.

= 22-10-13
Z2|of Eade

fjo

0| &

o

E
[=)]

Al A

—

0

d=2 Feh Seol st o+

A Study on the Voltage Upgrading of Transmission Lines using
Polymer Insulation Arm
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(Won-Kyo Lee'® Jung-Won Lee', Yeon-Woog Kang', and Dong-il Lee")

Abstract

The large increase in the use of electricity has resulted in an ever-growing electric power demand.
It has created the need for the construction of power transmission facility located close to the load
centers and it also has to require wide right-of-way and large lots, that are not always available, for
especially the installation of the towers. The difficulties in acquiring right-of-way have put pressure
on energy companies to either upgrade a line on an existing right-of-way to higher voltage or build a
new line on a narrow right-of-way. This paper presents the design of a compact tower with polymer
Insulation arm, in order to reduce the separation between phases. the compact tower can be built on a
narrow right-of-way. the compact tower can be designed based on 345 kV Tower regarding electrical
clearances and right of way, therefore the conventional 154 kV Tower can be upgrading transmission

line voltages have moved to 345 kV levels.
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Table 1. Over voltage for insulation design.

g}
A Fow UES 1 pu 71&Ag
[pun]
)e}-
gz | oo | 135
gz ;“ L 1pu= % [kV]
shagt | F83 168
BE KV R
Jg_
7 25 _ Vx
sug A2 1pu= Jfgﬁl[kvg
4 | 40

E 2 /iHFAL v,
Table 2. Switching overvoltage.
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Fig. 1. Frequency of switching overvoltage for
345 kV(phase-to-ground).
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Fig. 2. Frequency of switching overvoltage for
345 kV(phase-to-phase).
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Table 3. Arcing horn gap.
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Table 4. Clearance distance according to switching

overvoltage for suspension string.
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Table 5. Clearance distance according to switching
overvoltage for tension string.
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Fig. 3. Appearance of polymer insulation arm.
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Table 6. Creeping distance
classification of esdd level.
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Fig. 4. Configuration of tower according to
insulation design for suspension string.
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Fig. 5. Configuration of tower according to
insulation design for tension string.
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Fig. 6. Data for lightning flashover rate.
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Table 7. Conductor position.
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1|28 | -47 | 4234 | 1L.75
2 (29| 47 | 4234 | 175
3 -47 | 3884 | 285 2| 40 |345| 0O
4 B | -47 | 3534 | 285 | 2| 40 | 345|-120
5 C | -47 | 3184 | 285 | 2| 40 | 345| 120
6| C 4.7 3884 | 285 | 2| 40 | 345| 120
7| ‘B! 4.7 3534 | 285 | 2| 40 |345|-120
8 A'| 47 3184 | 285 | 2|40 [345] O
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Table 8. Evaluation of lightning flashover rate.

[#1/100km - 'd]
A )3l A 5 g *
BAZHE) [ At g AAng | HAaE
0 0 0.746 0.746
5 0.012 0.746 0.758
10 0.035 0.746 0.781
15 0.088 0.745 0.833
20 0.198 0.744 0.941
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Fig. 9. Clearance distance considering polymer
insulation arm.
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arm.
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Fig. 13. Configuration of transmission tower for
suspension string.
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Fig. 14. Configuration of transmission tower for
tension string.
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Fig. 15. Transmission tower using polymer
insulation arm.
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Table 9. Tower size reduction.
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