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Abstract—The Aeolian vibration of coastal overhead
transmission is a well-known phenomenon which leads to
fatigue damages of conducts. This paper introduces the
information and the arrangement of on-line monitoring
equipment for Jiangmen-Tongtangjia 220kV transmission
line, analyzes the data acquired by on-line monitor and
advises the improvement of the selection or install location
of stock-bridge damper of conducting wire, which prevents
the breakage of conducting wire due to Aeolian vibration.
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Aeolian vibration, on-line monitoring

I.  INTRODUCTION

The damages caused by Aeolian vibration in
transmission line [1], such as breakage of conductor
strands, insulator strings, and the loosening of parts, have
become a problem to be solved, since the large-scale
development of transmission line. Especially the effect of
sea wind on transmission line is very frequent, and the
damages mainly happened at the concentrated stress point
of contact such as the suspension clamp [2]-[4].

Aeolian vibration of electrical transmission line
conductors due to oscillatory life force actions caused by
vortex shedding gives rise to material fatigue in a wide
wind speed range (1-10m/s) [5], [6]. The subject has
invited a great number of investigations. Earliest research
about vortex characteristics are found with the two
persons: Karman and Strouhal, as vortex also called
Karman vortex. The type of high frequency-low
amplitude vibration, fluid-solid coupling, resulting due to
wind of low velocities, are called the characteristic of
Aeolian vibration. And now, the research about Aeolian
vibration mainly concentrated on the studies of the
vibration mechanism, anti-vibration theory, anti-vibration
device, laboratory test, on-line monitoring, and numerical
simulation analysis, etc. [7]-[9]. But those studies cannot
settle down the anti-vibration design of conductors due to
the character, small amplitude, fluid-solid coupling, non-
linearity of conductor and messenger of damper of
Aeolian vibration. Moreover, the fact that the theory
analysis and laboratory experiments can’t completely
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simulate the actual wind field which are influenced by the
site environment and actual design, made on-line
monitoring as an important means to analysis Aeolian
vibration [9], [10].

The regulation of DL/T741-2010, operating code for
overhead transmission line, ruled that a long-span
transmission tower-line should be conducted a regular
measurement of conductors and ground wires. But on-
line monitoring of transmission line is limited especially
lack of on-line monitoring data analysis of transmission
line in the coastal areas, from the recent 20 years research
of transmission line [11]-[15]. Based on these facts, this
paper introduces the information and the arrangement of
on-line monitoring equipment for Jiangmen-Tongtangjia
220kV transmission line, analyzes the data acquired by
on-line monitor and advises the improvement of the
selection or install location of stock-bridge damper of
conducting wire, which prevents the breakage of
conducting wire due to Aeolian vibration.

Il.  MONITORING SYSTEM OF AEOLIAN VIBRATION

A. Actual Situation of Line

The monitoring system installed on the transmission
line of Taishan power plant to Guanghai town named
Jiangmen-Tongtangjia 220kV transmission line which
distance from the coastline in the range of 5km. The data
got from the monitoring of A6 and A7 tower to analysis
the Aeolian vibration situation, and then got the
evaluation of anti-vibration measures. The type of
conductors are LGJ-500/45, the type of ground wires are
JLB-40 and the two towers adopted stock-bridge dampers
to protect the line.

B. Monitoring System

The data obtained from the monitoring system which
consists of data acquisition unit of conductor and ground
wires which supply by solar power and data concentrator
through the wireless way to upload to the main station
system. The two measuring work mainly includes the
following two aspects: bending amplitude in the vicinity
of clamps and vibration frequency. There are three
measuring point of Aeolian vibration as shown in Fig. 1
and Table I, and the details of point are as shown in Fig. 2.
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And Install location of Aeolian vibration device is 89mm
distance of clamp, because the international norms rule
the amplitude of 89mm (3.5in) distance of clamp as
measurement standards [16]. And A7 tower was shown in
Fig. 3.

Figure 2. Installation diagram of monitoring point XR0795

Figure 3. A7 tower

C. Monitoring Status

The data received from the XR0313 rarely, while the
other two device got abundant data. The total monitoring
time was 12 hours and the condition of data reception
was shown in Table Il and Table Il shows XR0313
device failed to acquire data and the last two devices
were considered to work well. The local average wind is
2.6m/s, and the wind speed is subject to Weibull
distribution.

D. Monitoring Status

The data received from the XR0313 rarely, while the
other two device got abundant data. The total monitoring
time was 12 hours and the condition of data reception
was shown in Table Il. Table I1l shows XR0313 device
failed to acquire data and the last two devices were
considered to work well. The local average wind is
2.6m/s, and the wind speed is subject to Weibull
distribution.

TABLE I.  INSTALLATION LOCATION TABLE
Numbers Device types Device number Install location Taking electricity ways
1 XR0313 89 mm distance of clamp of OPGW solar power
of A6 tower
2 Aeolian vibration device XR0794 89 mm distance of clamp of elctric power from
conductor of A6 tower conductor
89 mm distance of clamp of ground
3 XR0795 wires of A6 tower solar power
TABLE Il. CONDITION OF DATA RECEPTION
Numbers Device number Data reception Online rate Statistic time
2014/10/16-20:00----
! XRO313 0 0 2014/10/17—8:00:00
2014/10/16-20:00----
0,
2 XRO795 620 86.1% 2014/10/17—8:00:00
2014/10/16-20:00----
0,
3 XRO794 616 85.5% 2014/10/17—8:00:00

I1l.  MONITORING DATA ANALYSIS

A. Monitoring Data

The monitoring system operated in October 2014. The
test data was reasonable from the analysis of the captured
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data of conductors and ground wires. Fig. 4-Fig. 7 were
the oscillogram of 1 second (amplitude unit: micrometer).
Fast Fourier transformation of waveform can do the
spectral analysis, and then got the amplitude-frequency
curve (as shown in Fig. 8-Fig. 11).
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Figure 6. Veform data of XR0794 at 21:02 16th October

Figure 5. Veform data of XR0795 at 14:04 16th October
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Figure 8. Plitude-frequency curve of XR0794 at 21:00 16th October amplitude-frequency curve
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Figure 9. Plitude-frequency curve of XR0794 at 21:02 16th October amplitude-frequency curve
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Figure 10. Plitude-frequency curve of XR0795 at 14:04 16th October amplitude-frequency curve
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Figure 11. Plitude-frequency curve of XR0795 at 14:06 16th October amplitude-frequency curve
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Table 11l and Table IV were given the feature
information of Aeolian vibration of the conductor and
ground wire.

TABLE Ill. FEATURE INFORMATION OF XR0794

Amplitude (zm) Frequency (Hz) Time
8.58 101 21:00
5.16 101 21:02
10.55 101 21:04
8.46 101 21:05

TABLE IV. FEATURE INFORMATION OF XR0795

Amplitude (um) Frequency (Hz) Time
3.09 41 14:04
3.03 41 14:06
2.99 41 14:08
7.33 41 14:10

B. Data Analysis

The following conclusions are inferred from the
analyses.

1) It was safety of conductor and ground wire from
the waveform of measure point. The maximum
vibration amplitude of XR0794 at 21:00 is 101.82
micrometer and of XR0795 at 14:04 is 48.38
micrometer.

2) It can be seen from the waveform that the
vibration signals of conductor were denser than
vibration signal of ground wires.

3) From the Fig. 7-Fig. 10, the conclusion can be
draw that the main vibration frequency of
conductor was 101Hz and the main vibration
frequency of ground wire was 40Hz.

4) Peaks of amplitude-frequency curve (Fig. 7-Fig. 10)
coincided with the frequency in Table Il and Table
IV. Obviously, it is credible directly to upload the
feature data.

IV. CONCLUSION

The Aeolian vibration of transmission line in coastal
areas of Guangdong influenced by sea wind. The
frequency of Aeolian vibration ranges from 30 to 150Hz,
and in theory the main frequency of ground wires is
higher than the conductor. Therefore, the phenomenon
that the main frequency of conductor is higher than the
ground wires is possibly due to the energy input of sea
wind at 21:00 is more than 14:00.

The Aeolian vibration of transmission line is restricted
by many factors, such as the site environment, climate,
design, micro-geography and so on. Hence, on-line
monitoring is the only way to know the spot circumstance,
and the analysis of the data get from it play an
irreplaceable role for the operation of the real line,
improving design of transmission line, and life
assessment.
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