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Researches on Mechanical Problems for ACSR Extra High

Voltage Transmission Line (Summarization)

By Saburo Yamamoto, Komi Oka and Shigeho Fukuda
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

There are several problems concerning the mechanical phase of ACSR (short
for aluminum conductor, steel reinforced wires) for extra high voltage trans-
mission line use. Most of them need solution badly, yet remain unsolved.

In the previous issues, writers presented reports on the fundamental pheno-
menon in regard to the behavior of 610 mm?, 590 mm?* and 240 mm? ACSR both
at room and low temperatures. Since then, they have been engaged in the
experimental research into such problems on the basis of actual conditions.

In this article, the following problems are dealt with:

(1) Load and elongation shared by aluminium and steel wires composing
the ACSR.
(2) Influence of thermal stress induced in aluminum and steel wires when
the ACSR is deprived of its heat under a certain fixed load.
(3) Mutual dips of the ACSR when two wires are combined for use into a
double conductor.
(4) Relation between the repeated loading and dip caused by wind pressure
O SNOW.
(5) Influence of snatch block passing on the mechanical properties of the
ACSR.
(6) Strain distribution in the aluminium conductor, which forms the outside
layer of the ACSR, at the time of passing through the snatch block.
(7) Measured for improving conductivity of the ACSR.
(8) Compound-filled type straight joint which is used for the ACSR for the
prevention of burst due to freezing.
(9) Residual stress of the compression type straight joint.
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Table 1. Construction Data of 610mm?2, 590
mm? and 240 mm? ACSR
15 3 = " 610mm=2 590mm? 240mm?=
A % MW W B (mm2) 610 590 240
o om M m[7A3 0 54/3.8  30/5.0 | 30/3.2
TR/ R (mm){ M | 7/3.8 | 19/3.0 7/3.2
N ® W O (TS| 612.4 ‘ 589.0 241.3
(mm?=) { @ | 79.38 | 134.3 56. 29
5l @ v o m (kg) | 18,3508 L 24,2500 | 10, 1501/ |-
- - (Inm){?;»s 4.2 | 35.0 | 224
@ | 1.4 | 150 | 9.6
i i (kg/km) | 2,320 | 2,688 | 1,112
W& #E #H (Q/km) | 0.0474 | 0.0493 | 0.1195
BT (mm2) | 385 | 30 | 150
mO# & B (m) ! 1,200 | 1,000 | 1,200
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Table 2. Relation between Load and Permanent
Elongation of Outer Layer Aluminum
Wires for 240 mm?, 610mm?2 ACSR
; o | F | £ R ESAOWE K A O
# Bl ® | (h) (t) (%)
! 3.6 2.0 0.8 | 0.017
20mm2 | 5.0 1.5 | 0.8 | 0.025
ACSR | 6.0 05 | 1.3 | o0.037
8.0 0.5 ‘ 2.0 ! 0.111
{ 7.5 \ 1.0 ; 1.0 | 0.020
610mm?2 | 10.0 1.0 | 1.0 0.025
ACSR 12.5 0.5 | 1.5 0.065
5.0 | 0.5 l 3.0 0.145
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Table 3.

o w5 B e HRD 7) A
3l p ! AT (1) HariE (h) U( |g;1hm} (%)
| 7.5 1.0 | 0.005
610 mm? '; 10.0 | 1.0 0.030
ACSR | 12.5 | 0.5 0.070
15.0 | 0.5 | 0.150
8.5 1.0 0.003
590 mm2 11.4 1.0 0.015
ACSR ! 14.0 0.5 0.045
17.0 | 0.5 0.100
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Elongation of Inner Steel Wires for
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Table 11. Significance Test for Averages of Electrical Resistance of Aluminum Wires
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