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Vibration Phenomenon with Weight Change of 6 Bundle Boltless
Spacer Damper
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ABSTRACT

Spacer dampers maintain the constant gaps between each conductor in a bundle conductor-
transmission line, and are installed at proper intervals to keep a line from all sorts of damages derived
from the vibration energy caused by mechanical or electrical external factors. It is most important to
embody a technology which considers difficulties of maintenance and repair, and has optimum
elements in order to prevent accidents such as destruction by fire or the snapping of a wire by the

effect of vibration phenomenon coming from transmission line. In the present thesis, therefore, the

analysis of vibratory characteristics of spacer damper is set up by analytical methods such as the

analysis of conductor motion's governing equation, the equation of spacer damper’s motion, spacer
damper-fastened wire's motion in a span, and the numerical analysis of finite difference method.
Furthermore, the installation distance between spacer dampers was scrufinized by simulations of
various vibration phenomena which change at any time as actual conditions do, and hereafter we will
be able to analyze all kinds of vibration phenomena coming from a boltless spacer damper with 6
bundle conductor for 765kV transmission line based on new analytical methods.
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Table 1 Arrangement for conductor of 6 bundle
boltless spacer damper

Wire Wire arrangement
Type | No. | Array | Diameter | Interval | Arrangement
ACS Hexa 3042 400 o0
R |6 lg 7 | 3 | @ @
480C "2 Imm] | [mm]) o0

Table 2 Characteristics of 6 bundle boltless

spacer damper

Spacer damper 6 Bundle
Weight 115kg
Thickness 0.032 m
Moment of inertia | 0.446 kg - m"
Body & Clamp : Aluminum
Material alloy, rubber
Bolt & Pin : Stainless steel
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Table 3 Characteristics for ACSR line

Modulus of
Elastic;')ty
[N/m]

7.835%10%

Mass
(kg/m]

Tension

[N]

Diameter

Wire [mm]

ACSR 480C| 3042 | 1.836 | 33467

Fig. 1 Photo of 6 bundle boltless spacer damper
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Fig. 4 Coordinate system of spacer motion
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Table 4 Input data for simulation

Item Value [tem Value
Density 1.836 kg/m Diameter 0.02042 m
Tension 334670 N Interval 040 m

. Inertia 0.446 keg.m”
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Fig. 5 Result of vibration analysis for 6 bundle
boltless spacer damper(11.5 kg ~500 m)
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Fig. 6 Result of vibration analysis for 6 bundle
boltless spacer damper(11.5 kg —550 m)
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Fig. 7 Result of vibration analysis for 6 bundle
boltless spacer damper(11.5 kg —600 m)
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Fig. 11 Result of vibration analysis for 6 bundle
boltless spacer damper(15.0 kg —600 m)
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Table 5 Rate of change for tension of
suspended on spacer damper

Interval of tower Calculation
500 m (34200-33500)+100/33500=2.09 %
550 m (34000-33300)*100/33300=2.10 %
600 m (33900-33200)*100/33200=2.11 %
1000 m (32800-32200) %100/32200=1.86 %

Table 6 Weight comparison for weight of wire
and spacer damper

Interval Weight [kel
of tower
Wire | 1.836%6+500 =5,508
: 19%
500 m Spacer | 11.50%9 =1035 95 9%
Spacer | 15.0%9 =135 )
Wire | 1.836%6+550 6,059
: 19%
550 m Spacer | 1150%10 =115 95 9
Spacer | 15.0%10 =150 )
Wire | 1.836%6%600 =6,610
- 19%
600 m Spacer | 11.50%11 =126.5 255 9
Spacer | 15,011 =165 )
Wire | 1.836%6%1000=11,016
- 19%
1000m | Spacer | 1150+18 =207 95 9
Spacer |150%18 =270 2

Table 7 Establishment space of spacer damper
within iron tower interval

Interval Number
of tower | of damper Interval of damper [m]
36-49-58-45-60-51-62
P0m Sleal | o5y
B 36-57-45-62-51-59-43
>0m Wleal | “6r 49 55-37
35-56-46-59-48-61-49
600m Hleal | oo 1o e75034
22-46-61-51-64-55-60
1000 m 18lea] | -57-65-51-61-55-64
~53-59-49-63-43-21
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