ISSN 1975-8359(Print) / ISSN 2287-4364(0Online)
The Transactions of the Korean Institute of Electrical Engineers Vol. 67, No. 9, pp. 1125~1140, 2018
http://doi.org/10.5370/KIEE.2018.67.9.1125

FHTY J)EEH U Hg Bgd a7

ML=

Analysis and Applicability Assessment of Robotic Live-Line Electricity Distribution
Technology
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(Seon-Je Yang * Tae-Yong Kuc - Choon-Sik Park - In-Yong Seo)

Abstract - This paper analyzes robotic technology developed for live-line electricity distribution and its applicability to
domestic environment. In doing so, available robotic systems developed for the live-line work are thoroughly investigated and
compared in terms of from robotic functionality to economic feasibility. To assess the technology readiness for domestic
live-line robot, the rubber gloves based direct live-line engineering methods have been also analyzed and mapped into robotic
technology requisites. The results are expected as a fundamental data to help with solving the safety and economics issues
when considering development and introduction of compact live-line robot for complex domestic electricity distribution
environment.
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Table 5 Type and frequency of use of live-line electricity distribution tools
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Table 6 Element technology and characteristics of live-live
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Table 7 Requirements of robot function by process
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Table 8 Technical requirements by function
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Fig. 23 Block diagram of ground remote control live-line
robot
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7 11 TRL(Technology Readiness Level)
Table 11 TRL(Technology Readiness Level)

Level Phase Definition Score
1 . Basic principles observed and reported
Basic Technology Research — 10.2)
2 Technology concept and/or application formulated
3 Analytical and experimental critical function and/or characteristic proof of concept
Technology Development —— - 20.4)
4 Component and/or breadboard validation in laboratory environment
5 Component and/or breadboard validation in relevant environment
6 Technology Demonstration System/subsystem model or prototype demonstration in a relevant environment | 3 (0.6)
(ground or space)
T System prototype demonstration in a space environment
8 System Development Actual System completed and "flight qualified" through test and demonstration | 4 (0.8)
(ground or space)
9 System Test, Launch, and Actual system "flight proven" through successful mission operations 5(1.0)
Operations

12 ABAHIA 28O U s ¢E
Table 12 Domestic skill level of professional service robots
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Table 13 TRL and score of live-line robot element technology
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3 14 Integration Readiness Level(IRL)
Table 14 Integration Readiness Level(IRL)

Level Definition Score
An Interface between technologies has been
1 |identified with sufficient detail to allow
characterization of the relationship 1

There is some level of specificity to characterize | (0.2)
2 the Interaction (i.e. ability to influence) between
technologies through their interface

There is Compatibility (i.e. common language)
3 between technologies to orderly and efficiently

integrate and interact (024)
4 There is sufficient detail in the Quality and ’
Assurance of the integration between technologies
There is sufficient Control between technologies
5 necessary to establish, manage, and terminate the
integration 3

The integrating technologies can accept, Translate, | (0.6)
6 and Structure Information for its intended
application

The integration of technologies has been Verified
7 and Validated with sufficient detail to be
actionable 4

Actual integration completed and mission 0.8
8 Qualified through test and demonstration, in the
system environment

Integration is Mission Proven through successful 5
mission operations (1.0)

¥ 15 SHFRIE 2R Q4VE IRL AF0] #E
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Fig. 24 IRL Score Graph of live-line robot

Table 15 IRL score matrix of Element technology of live-line robot
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3 16 System Readiness Level(SRL)
Table 16 System Readiness Level(SRL)

Phase |SRL range Definition Readiness level
5 0.9-1.0 Operations & support .
- High
4 0.8-0.89 Production
3 0.6-0.79 System development & ‘
demonstration Medium

2 0.4-0.59 | Technology development

0.1-0.39 Concept refinement Low

# 169] SRL #7IXzo] M2 ¢ 7= phase 49 &
EA 0] siEsto] 7y W AIA”FS] A FH] £F0]
Chal g o= ot wehs] s AR Vel SEAIAEY
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Fig. 25 TRL analysis graph of live-line robot
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Fig. 26 SRL analysis graph of live-live robot
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