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Abstract

As the big data analysis technologies has been developed worldwide, the importance of asset management for electric power facilities based
data analysis is increasing. It is essential to secure quality of data that will determine the performance of the RISK evaluation algorithm for
asset management. To improve reliability of asset management, asset data must be preprocessed. In particular, the process of cleaning dirty
data is required, and it is also urgent to develop an algorithm to reduce time and improve accuracy for data treatment. In this paper, the result
of the development of an automatic cleaning algorithm specialized in overhead transmission asset data is presented. A data cleaning algorithm
was developed to enable data clean by analyzing quality and overall pattern of raw data.
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TABLE 1

Data Classifications and Detailed Data Lists in Overhead Transmission Line

TABLE 2

Status of Missing on the Asset Data in Overhead Transmission Line

Classification Detailed data lists Numbgr of e . Number of asset data Pe.rce.ntage of
data lists Classification . missing data
(Approximately) )
- . Number of circuits, Length of line, (Approximately)
Line information 48 A -
Number of towers, etc. Line information 70,000 0%
o . Construction date of circuits, Circuit information 100,000 25%
Circuit information R 46
Length of circuit, Rated current, etc. Phase conductor
. . 9,000,000 25%
Span, Rated voltage, Type of conductor, information
Phase conductor Cross section, Number of subconductors 52 i i 0,
information 3 o ) Tower information 1,800,000 15%
: Ground conductor
; ) . 1,300,000 10%
Tower information Type (‘)/S’Foyers, Pollutl(t)n class, 118 information
INd pressure, etc. Detailed inspection 5300.000 50/
Ground conductor Span, Type of conductor, 55 information U 0
information Cross section, etc.
Infrared measurement 12,000,000 50

Judgement result in inspection,

Detailed inspection Condition of conductor strands and 43

information fittings, etc.
Infrared Inspected circuit,
measurement Temperature of conductors, 38
information Temperature of joints. etc.
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Circuit | Line Segment | Tower | Tower | Rated Voltage | Typeof | CrossSection | Numberof | Date of
Name Code (start) | (End) kv] Conductor Conductors | Installation

AB# BTC0000001 Ne.1 No.2 20110111
AB# BTCO000002 No.2 No.3 Missing Missing Missing Missing 2011.11.11
A-B#2 BTCOD00003 No.1 No.2 345 ACSR 480 4B 20111111
A-B #2 BTCO000004 No.2 No3 345 ACSR 480 4B 20119101
AB# BTC0000001 Ne.1 Neo.2 345 ACSR 480 4B 2011.11.11
AB# BTC0000002 No.2 Ne.3 345 ACSR 480 4B 2011.11.11
A-B#2 BTCO000003 No.1 No.2 345 ACSR 480 48 20110111
A-B#2 BTC0000004 No.2 No.3 345 ACSR 480 4B 2011.11.11

Fig. 1. Missing data cleaning algorithm example for conductor information.

Circuit Rated Line Segment Tower Tower Type of Date of
Name Voltage Code (Start) (End) Conductor Installation

A-B #1 154 BTC0000001 No.1 No.2 ACSR 2011.11.11
I::Z A-B#1 154 BTC0000002 No.2 No.3 ACSR 2011.11.11
A-B #1 154 BTCO000003 No.3 No.4 ACSR Missing
A-B #1 154 BTC0000001 No.1 No.2 ACSR 2011.11.11
3::: A-B #1 154 BTC0000002 Neo.2 Ne.3 ACSR 2011.11.11
A-B #1 154 BTC0000003 No.1 No.2 ACSR 2011.11.11

Fig. 2. Missing data cleaning algorithm example for installation date.
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IV. Cleaning Algorithm of Asset data in Overhead
Transmission line
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Cireuit Rated Tower Pollution | Class of Wind Date of
Tower Code
Name | Voltage Segment NO. Class Pressure Installation

BTA0000004 2011.11.11

Raw
o A-B 154 BTA0000005 No.2 Missing 2 2011.11.11

ata
A-B 154 BTC0000006 No.3 A 2 2011.11.11
A-B 154 BTA0000004 No.1 A 2 2011.11.11

Clean
A-B 154 BTA0000005 No.2 A 2 2011.11.11

Data
A-B 154 BTC0000006 Ne.3 A 2 2011.11.11

Fig. 3. Missing data cleaning algorithm example for pollution class.
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Circuit ) Tower Tower Type of Date of

Line Segment Code Phase

Name (tart) (End) Conductor Installation
A-BM BTC0000001 Ne.1 No.2 Top ACSR 2011111

A-B M BTC0000001 No.1 No.2 Top ACSR 2011.11.11

A-B#1 BTC0000002 Ne.1 No2 Middie ACSR 2011.11.11
A-BM B8TC0000002 No.1 No.2 Middle ACSR 2011111
AB# 8TC0000003 No.1 No2 Bottom ACSR 20114111
A-BM BTCO000003 Ne.1 Neo.2 Bottom ACSR 2011.11.11
A-B M1 BTCO0000001 No.1 No.2 Top ACSR 20111111
A-B#1 BTC0000001 Ne:t No2 Top acsm 20114111
Clotn AB#1 BTC0000002 No.1 No2 Widldle ACSR 20111111
Data A-B# 8TC0000002 Ne.1 Neo 2 Middle ACSR 20111111
A-B#1 BTC0000003 No.1 No2 Bottam ACsR 20111111
A-B#1 BTCO000003 No.1 No.2 Bottom ACSR 20110141

Fig. 4. Outlier data cleaning algorithm example for conductor phase.
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Circuit Tower Tower Type of Date of
Item Line Segment Code Phase
Name (start) (End) Conductor Installation
No.2 Top ACSR

A-B #1 BTC0000001 Neo.1 2011.11.11

A-B #1 BTC0000002 No.2 No.3 Top ACSR 2011.11.11
A-B # BTC0000003 No.3 No.4 Top ACSR 20111111
A-B #1 BTC0000004 No.d No.6 Top ACSR 2011.11.11
A-B #1 BTC0000005 No.6 No.7 Top ACSR 2011.11.11
A-B #1 BTC0000006 No.7 No.B Top ACSR 2011.11.11
A-B #1 BTC0000001 Neo.1 Ne.2 Top ACSR 2011.11.11
A-B #1 BTC0000002 No.2 No3 Top ACSR 2011111
A8 BTC0000003 No.3 No.4. Tap ACSR 2011.11.11
A-B #1 BTC0000004 No.4 No.5 Top ACSR 2011.11.11
A8 BTC0000005 No.5 Ne.6 Top ACSR 2011.11.11
A8 #1 BTC0000006 No.6 Na.7 Top ACSR 2011.11.11

Fig. 5. Outlier data cleaning algorithm example for tower start/end of

conductor.
Circuit Rated Tower Pollution | Class of Wind Date of
Tower Code
Name | Voltage Segment NO. Class Pressure | Installation
A-B 154 BTA0000004 Ne.1 A 2 2011.11.11
Raw
A-B 154 BTA0000005 No.2 B 2 2011.11.11
Data
A-B 154 BTC0000006 No.3 A 2 2011.11.11
A-B 154 BTA0000004 No.1 A 2 2011.11.11
Clean
A-B 154 BTA0000005 Ne.2 A 2 2011.11.11
Data
A-B 154 BTC0000006 No.3 A 2 2011.11.11

Fig. 6. Outlier data cleaning algorithm example for pollution class.

AAE eETFOl gt olddeld & At JEIT U
sojof sht w712 Ashe IAOA 7dH0] 7P Ee} o
£ ol WrgE AR EART A ARE E&5HC] A% 2
SHlolHE A Aot fARE Yoz olgHolE R HA Az
7t ZFsdtth AAE LE5E2 39S EY A~DE SHEHLE 2
FHeH A2 W AAE Hie #E 2E 5w AAHE A
Aol wet HBtEE HAHer FUdt SFe= At
¥} ZHo] 154 kV A-B A& No.1~No.3 AAE 17+ % No.29} Zo]
g o] diet AAE ESF HOlEZE BE ARZE S
H ole A A HEe BAIFoE=HN ojdHolHE &% &
No.13} No.39t 2 t& 7ol B8 she HEe; sde o
ol F=Z &Rlst] A A7 7hs st

AA =l tet &5F tRIVIAE SFA4E]] I AH
ol Az W T4 W] golgrt o] Hojof skt

71920 s 2190l Hol tE F% Saol ddw ARt
AL ol 24539 olgel A g gor deoly
Y=g gefele] A4V Basith 94 Mz W A9 o B9
Auot 4 722 Fohyol FY Mz W] WL oy FEL
selg A Helt 7Psste

49 ANEEAL DspgAE A

FRFALTA MRS ALY ] 2w AAYSAL
e AITe JEYARIAL, YFYE, Beden 5 A4
Aa7hne] dotel oM AR TdolRe s A
wpEo 18]/ Ei 28)/d0] AT/ AWHEch Ay

1 % P

P

flo

AR, FR, sno] ALAo] tet AT A&H) LEg 27}
2430 AT Wik 7 LEXNS Helstel A w47



KEPCO Journal on Electric Power and Energy, Volume 7, Number 1, June 2021, pp. 73-77, DOI 10.18770/KEPC0.2021.07.01.073

Cireuit [ Line Segment Tower Conductor Joint Difference of A .
Item Name Coge Segment | Temperature | Temperature | Temperature Rgsults
| NO. (A) [C) (A-B)
Ne.1 30 32 2

A-B#1  BTC0000001 Good

Raw

A-B #1 BTC0000002 Ne.2 29 31 2 Good
Data

A-B #1 BTC0000003 Ne.3 N 60 30 Good

A-B #1 BTC0000001 No.1 30 32 2 Good
Clean

A-B #1  BTC0000002 No.2 29 31 2 Good
Data

A-B #1  BTC0000003 No.3 31 60 29 Fault

Fig. 7. Outlier data cleaning algorithm example for infrared inspection
information.
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V. Conclusion
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