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Implementation of Monitoring and Aging Diagnosis

System for GIS Lightning Arresters

Tai—Jin Kim

Department of Computer Engineering, Graduate School,

Korea Maritime University, Busan, Korea

Advised by Keel-Soo Rhyu

Abstract

Lightning arresters protect electric equipments from overvoltage
such as lightning or abnormal wvoltage. If the lightning arresters
does not work properly, the equipments could be break down due
to the overvoltage. Among many others, an important cause that
might lead to the malfunction of lightning arresters in aging, which
can result in accidents like a general failure of power supply or an
electric shock, and so on. Therefore, monitoring and aging
diagnosis of the lightning arresters are very important. However,
existing lightning arresters are equipped whit a simple monitoring
capabilities without aging diagnosis.

In this thesis, we proposes a monitoring and aging diagnosis



system for lightning arresters. The proposed system can monitor
several lightning arresters simultaneously and uses the XBee
module to communicate with the lightning arresters by radio
frequency. The proposed system consists of 4 modules:
communication, GUI, database, and aging diagnosis modules. The
communication module sends [IDs of lightning arresters and the
current time, and receives measured data from lightning arresters.
The GUI module displays the measured data and variations of the
measured data depending on time. The database module stores and
manages the measured data. Aging diagnosis module analyzes
status of lightning arresters and determine if the lightning arresters
have aging problem.

The proposed system is implemented by C++ language and
MySQL 5.0. As the result, installation expense of lightning
arresters can be reduced thanks to the monitoring capability of
several lightning arresters simultaneously and electric power
accidents can be prevented due to diagnosing aging of lightning
arresters.

In the future, this system could be extended in order to monitor

lightning arresters through the Web.
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Fig. 1.1 Examples of lightning arresters
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Fig. 2.1 Waveforms of applied voltages and leakage currents
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Table 2.1 The measurement data and characteristics

=74 dHlolH °f o A714 54
A -7 dagk | Total Rms 100pA ~ 5mA
A a5 Hgk | Total Peak 100A ~ 5mA
A FAAF HUlgk| Resistive 50uh ~ 1mA
A 33z3 AT 3rd Harmonic 504A ~ 1mA
A 5xxI FAARF 5th Harmonic 504A ~ 1mA
A 7z} FAH 7th Harmonic 50pA ~ 1mA
A 9y} FAHF 9th Harmonic 50A ~ 1mA
=7 F== Ambient Temperature -40 ~ 80T
7] gHSE Surface Temperature -40 ~ 80T
G A=A olHE Positive Surge Event [8/20us, o] 500KA
== XA oHIE Negative Surge Event |8/20us, ] 500KA

(2) HolH Z2EZo 5F
MPUIA #HF BAgS A §F F4A Eas &3l dF=H= oy
TREZS a9 2103 g
STX| ID | Time Data ETX | CRLF
Total Total Resistive 3rd Sth Tth ath Ambient | Surface | Surge | Surge
Rms Peak Harmonic |Harmonic |HarmoniciHarmonic| Temp. Temp. | Event{+)| Event{-)
W STX: 0x02 W ETX: 0x03 B CRLF: 0x0DOA

oy 2,10 Holy Z2REF

Fig. 2.10 Data protocol
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