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ABSTRACT

Electric Pole is a supporting beam used for power transmission/distribution which is sensitive to external force change of
environmental factors. Therefore, power facilities have many difficulties in terms of maintenance/conservation from external
environmental changes and natural disasters that cause a great economic impact. The aerial wire cause elasticity due to the influence
of temperature, or factors such as wind speed and wind direction, that weakens the electric pole. The situation may lead to many
safety risk in day-to-day life. But, the safety assessment of the pole is carried out at the design stage, and aftermath is not
considered. For the safety and maintenance purposes, it is very important to analyze the influence of weather factors on external
forces periodically. In this paper, we analyze the acceleration data of the sensor nodes installed in electric pole for maintenance/safety
purpose and use Kalman filter as noise compensation method. Fast Fourier Transform (FFT) is performed to analyze the influence of
each meteorological factor, along with the meteorological factors on frequency components. The result of the analysis shows that the
temperature, humidity, solar radiation, hour of daylight, air pressure, wind direction and wind speed were influential factors. In this
paper, the influences of meteorological factors on frequency components are different, and it is thought that it can be an important
factor in achieving the purpose of safety and maintenance.
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Table 1. General Information for Sensor Data

Position Device Count of Device
Transformer 11
e A" Load Switch 4

(26 lf)?:atiAonS) Arm

Pole 22
Enclosure 13
Transformer 23
. Load Switch 2
(46Arl§iati2ns) Arm 1
Pole 33
Enclosure 22
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o 150
2
> 100
T 50
0
1 5 9 13 17 21 25 29
Day
(b) Roll
-84.0
§ -84.2
§" -84.4
-84.6
1 5 9 13 17 21 25 29
Day

Fig. 1. Observed Data for (a) Pitch and (b) Roll
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Fig. 2. Comparison of Sensor Data between
Observed and Filtered Data
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Fig. 3. Observed Data for Pitch Data on (a) 7th,
(b) 8th, and (c) 9th day
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Fig. 4. A Spectrum of Fast Fourier Transform for Pitch Data

WIHFRT)e] AHEH HRS
Bl Exolth £xolA Fok o] mek 0~10 Aol
7)(magnitude)7} =7 UEhIH, og Fo4 RS %9
g g dels vEiith

il

i)

Fig. 55 Pitch dlo|HE 34 Falo M3 23 =i
olt}. Fig. 49 1% o] WIHEFFT) A upet 0~10
(AF3}), 10~20(FF5}), 20~30(LF3) ddoz e

& A% Avold. Fig 504 & o4



Table 2. Results of ANOVA Test for Kalman Filtered Data
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Fig. 6. Sampling Results for Band Pass Filtered Data

9l

ks

HE Aife] A Al

[o= i
=1

o F35 o

< Fig. 5

Fig. 6

g,

g

4ug

A

7]

Hol A2 do|E

4
w
N

hijl

!

ol
,mmo
2l

A=}
U

Aol A

= 3
=

171 918l Alzbeel debg

9]

e

A,
sh, 53 g 20161 949

&+

el

0

S

gto= dolg AT

63

26

2

A
L

Table 2

el

dlolg =
& 5%, FelFF 005004

o] gk

FelsA

o

P dende,

#9)3

Qpgol

)

ESR

Q)
=

y

ex

[

S
=1

h71sE, =

ERT,

e

il

felatt,

Arpagel

7}

T

N

N

Al

[e)

B9 (A5 3}) ol A

wp?

o] wj§- At

I A (Pitch)oll A 53}

7] 4l

10°

7

3

k-

o}, “C" Ml (@mF ool S5, T4 o)

9|

7%k W47 o)

H O
A

3

2
T

Fastel F3t
o 7]

I 1% Felo] WIHFFT)S

3]

(e}
=

2ol M

ol vhepddth “A” ¥

]'qu “BH

9|

< Al

brs
©

J (KMA)

T2 273 2

374 M

=

fol 7+

<

%

Joll A o713

o
B e

Aol A fe]

b,

oA SxoF dapko] 71 F9]3F

=2}
=

folah, ¢

b

9]

H4ol B8



0. O W
o dee 2

1

ke
pa

afoF

3

AA

[e]

=

<

F(Bias)

gl

A

3

(Noise) ¥}

(2017. 11)

=

o
[kl

4 A1

=1

L AIAE K6

()

EA
=}

=

Table 3. Results of ANOVA Test for Sampling Data
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