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Automatic Cleaning Algorithm of Asset Data for Transmission Cable
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Abstract

The fundamental element to be kept for big data analysis, artificial intelligence technologies and asset management system is a data quality,
which could directly affect the entire system reliability. For this reason, the momentum of data cleaning works is recently increased and data
cleaning methods have been investigating around the world. In the field of electric power, however, asset data cleaning methods have not been
fully determined therefore, automatic cleaning algorithm of asset data for transmission cables has been studied in this paper. Cleaning
algorithm is composed of missing data treatment and outlier data one. Rule-based and expert opinion based cleaning methods are converged

and utilized for these dirty data.
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Fig. 1.  Structure of asset management system based on ISO 55000 series.
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Fig. 2. Concept of asset data preprocessing.
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Fig. 3. Processing of asset data cleaning.
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TABLE 1
Technology Comparison Between Conventional and
Novel Automatic Cleaning Method

Item Conventional Tech. Automatic Cleaning Tech.
Cleaning . Automatic cleaning by
Method Manual cleaning by human algorithm

Cleaning Period 6 months/asset (approx.) 1 week/asset (approx.)
Data Quality ~ About 70% Over 95%
Managelm ent Uncomfortable Comfortable
Convenience
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Circuit Cable Segment | Joint Joint Single Date of
Name Code (start) | (end) /Double Installation

A-B#1 CTD000000T B #1 /B #2 (o ofilul 2012.01.01
e A-B #1 CTD0000002 J/B # J/B #2 B 5 oofid 2012.01.01
A-B #1 CTD0000003 J/B #1 i/B #2 = [o ofilu} 2012.01.01
A-B #1 CTD0000001 J/B #1 J/B #2 A 3 oofH 2012.01.01
(;::: A-B #1 CTD0000002 J/B# JB #2 B =) ooHH 2012.01.01
A-B#1 CTD0000003 JB #1 i/B #2 C S [o efiilu} 2012.01.01

Fig. 4. Missing data cleaning algorithm example for phase information.

Cable Segment | Joint | Joint Single Manu- Date of
Code (start) | (end) /Double | facturer Installation

A-B #1 CTDO00C00T JB#1  JB#2 A oo 2012,01.01
A-B #1 CTDOC00002 iB#1 B #2 B S oo 2012.01.01
Data A-B #1 CTDOC00003 JB#1  JB#2 c S 2012,01.01
A-B #1 CTDO000001 /B #1 J/B #2 A s oofM 2012.01.01
Clean A-B#1 CTDOC00002 yB#  JB#2 B S oofiH 2012.01.01
Data A-B #1 CTDQO00C003 J/e#1 B #2 € S ooTd 2012.01.01

Fig. 5. Missing data cleaning algorithm example for manufacturer.

. Algorithm of Asset Data Cleaning
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Name Code Double | facturer | Installation

A-B #1 CTDOO000001 JB#1 B #2 A oot 2012,01.01
A-B #1 €TD0000002 JB#1 B2 A D2 coHH 2012.01.01
Raw A-B #1 €TDO000003 JB#1 B #2 B D1 ooHH 2012.01.01
Data A-B #1 CTDOO00004 B#1 B #2 B D2 cofH 2012,01.01
A-B #1 C€TDO00000S WB#1 /B #2 G D1 ooHH 2012.01.01
A-B #1 CTDO00000G JB#1  JB#2 c oM 2012.01.01
A-B #1 CTDOO00001 JB#1  JB#2 A D1 lehili] 2012.01.01
A-B #1 C€TDO0C0002 JB#1  JB#2 A D2 cofH 2012.01.01
Clean A-B #1 CTD0O00003 JB#1  JB#2 B D1 oozl 20120101
Data A-B #1 CTDO000004 JB#1 B #2 B D2 oM 2012.01.01
A-B #1 C€TDO00000S JB#1 B #2 G D1 cofH 2012.01.01
A-B #1 C€TDO000006 yB#1  JB#2 c D2 ooFH 2012.01.01

Fig. 6. Missing data cleaning algorithm example for single/double
information.

H e .m
Name Code CLl) Double Installation

A-B#1 CTDO000001 IB#¥ B #2 A oo 2012.01.01
A-B#1 CTDO000002 JB#¥ yB#2 A D2z o ehifu]

Raw A-B #1 CTDO000003 mE yB#2 B D1 foo7uli]

Data A-B #1 CTDO000004 JB#L B #2 B D2 ooHHM 2012.01.01
A-B #1 CTDO0000OS JB#1 B #2 c D1 ooHM 2012.01.01
A-B #1 CTDO000006 JB#L B #2 C D2 ooHEM 2012.01.01
A-B#1 CTD00000O1 i/ # B #2 A D1 [oloJukul 2012.01.01
A-B#1 CTDO000002 /B # J/B #2 A D2 e ofulul 2012.01.01

Clean A-B #1 CTDO000003 i/ #1 /B #2 B D1 [oozulul 2012.01.01

Data A-B #1 CTDO000004 i # /B #2 B D2 [e/ofulal 2012.01.01
A-B#1 CTDOOCO00S m#a s (s D1 ooHH 2012.01.01
AB #1 CTDO00000S yB#1  yB#2 c D2 foshilil 2012.01.01

Fig. 7. Missing data cleaning algorithm example for installation date
information.
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Fig.8. Missing data cleaning algorithm example for termination insulator
type information.
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Fig. 9. Missing data cleaning algorithm example for jointing method type
information.
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Circuit Cable Segment | Joint Joint Single Manu- Date of
Name Code (start) (end) /Double | facturer Installation

A-B #1 CTDO000001 B# B #2 A 00T 2012.01.01
A-B #1 C€TD0000002 JB# yB#2 B8 s ooHH 2012.01.01
e A-B #1 CTD0000003 JB#1  UB#2 B S oozl 2012.01.01
A-B#1 €TDO0GO001T WB# B #2 A S ooHH 2012.01.01
A-B #1 €TD0000002 JB# B E2 B s oofH 2012.01.01
A-B#1 C€TD0000003 yBE B #2 = s ool 2012.01.01

Fig. 10. Outlier data cleaning algorithm example for phase information.

Circuit Cable Segment | Joint Joint Single Manu- Date of
Name Code (start) | (end) /Double | facturer | Installation

A-B #1 CTDOC00001T i/B#1 JB#2 A 0o 2012.01.01

A-B #1 CTDO0000002 iB#1 B #E2 B S [='s o7 2012.01.01
A-B #1 CTDOC00003 JB#1  J/B#2 c S CofHE 2012.01.01
A-B #1 CTDOOC001 iB#1 B #2 A S oofH 2012.01.01
A-B #1 CTDOG00002 iB#1  JB#2 B & ooHH 2012.01.01
A-B #1 CTDOC00003 JB#1  )B#2 2 S 00FH 2012.01.01

Fig. 11. Outlier data cleaning algorithm example for manufacturer.

Circuit Cable Segment | Joint Joint Single Manu- Date of
Name Code (start) (end) /Double | facturer | Installation

A-B #1 C€TD00C0001 JB#1  JB#2 A oofY 2012.01.01
A-B #1 €TD0000002 IB#1 B #2 A D2 oo 2012.01.01
Raw A-B #1 CTD0000003 JB#1  JB#2 B D1 oofiH 2012.01.01
Data A-B #1 €TDO000004 JB#1  JB#2 B D2 feetilsl 2012.01.01
A-B #1 €TDO00000S JB#1 B #2 C D1 oof 2012.01.01
A-B #1 CTDO0C0006 JB#1 B #2 c D1 feetull 2012.01.01
A-B #1 €TDO000001 yB#1 B2 A D1 0oFH 2012.01.01
A-B #1 €TD0000002 JB#1  JB#2 A D2 foeralil 2012.01.01
Clean A-B #1 C€TD0000003 B#1 JB#2 8 o1 ooH 2012.01.01
Data A-B #1 CTDO000004 WB#1 B #2 B D2 oofH 2012.01.01
A-B #1 C€TDO0C000S JB#1  JB#2 c D1 oo 2012.01.01
A-B #1 CTDO000006 yB#1 B #2 c D2 oo 2012.01.01

Fig. 12. Outlier data cleaning algorithm example for single/double
information.
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Circuit Cable Segment | Joint Joint Single Date of
Name Code (start) (end) /Double Installation

A-B #1 CTD000000T B #1 I8 #2 A OofH 2012.01.01
A-B #1 CTD0000002 B # J/B #2 A D2 fo ol 2021.01.01
Raw A-B #1 CTDO000003 J/B#1 /B #2 B Di oofiY 0212.01.01
Data A-B #1 CTD0O0D0004 B #1 /B #2 B D2 [o ofulul 2012.01.01
A-B #1 CTDOC0000S B #1 /B #2 C D1 OofM 2012.01.01
A-B #1 CTD0000006 B #1 J/B #2 C Dz oofid 2012.01.01
A-B #1 CTD000000T B # /B #2 A D1 (o ehilul 2012.01.01
A-B #1 CTD0C00002 B #1 J/B #2 A D2 oofid 2012.01.01
Clean A-B #1 CTDO000003 B #1 I8 #2 B D1 oofH 2012.01.01
Data A-B #1 CTD0000004 B # J/B #2 B D2 oofid 2012.01.01
A-B #1 CTDO00000S B #1 /B #2 c D1 oofH 2012.01.01
A-B #1 CTD0000006 B # J/B #2 c D2 oofH 2012.01.01

Fig. 13. Outlier data cleaning algorithm example for installation date
information.
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Fig. 14. Outlier data cleaning algorithm example for single/double

information.
Cireuit Joint Box Joint Single Ambient Measured
Current

Name Name /Double | Temperature | Temperature

A-B#1 JB#1 217[A] A 20°C 22C

A-B #1 J/B #1 1 217[A] B S 20°C 22°C
Data

A-B #1 J/B #1 ) 217[A] C S 20°C 222°C

A-B #1 B #1 /] 217[A] A S 20°C 22°C
Clean

A-B #1 B #1 ) 217[A] B S 20°C 22°C
Data

A-B #1 B #1 1 217[A] C 5 20°C 22°C

Fig. 15. Outlier data cleaning algorithm example for measured temperature.
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