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ABSTRACT : This paper dealt with the design and implementation of an expert system to monitor and diagnose the lightning arresters
in GIS substations. The expert system consists of a data communication module, a data processing module, a database module and a
deterioration diagnostic module based on JESS, and has been implemented C++ language and MySQL 5.0 database. From the performance
evaluation, it was verified that the proposed expert system could be very effective in monitoring and diagnosing lightning arresters in GIS
substations.
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Fig. 1 Configuration of an expert system
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Fig. 4 Output display of a whole data
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Fig. 5 Output display of a detailed data
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Fig.6 Output display of database processing and graph
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Fig. 7 Deterioration diagnostic structure of LA
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Table 1 Deterioration diagnostic rule of LA
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Lighting Arrester Simulator
02,01,20071025142500,0203,0879,0096.0068.0070.0064.0041 ,0039.0038,0427.0012,03
02.01,20071625142510.0223,0549,0097.0088,0073.0078,0047.0042.0045.0417,0034.03
02.01.20071025142520,0215.0793,0089.0065.0075,0123,0075.0033,0034,0542.0051.03
02.01,20071025142530,0236.0683,0109,0078.0087.0144,0055,0031.0032,0513,0024.03
02.01.20071025142540,0242.0889.0106,0068.0083,0098,0067.0029.0033,0334,0033,03
02.01.20071025142550,0255.0983,0095,0058.0078.0079,0067.0037.0040,0674,0018,03
02.01.20071025142600,0266.0577.0093,0098,0073,0094,0049.0057,0055,0142,0024.03
02.01.20071025142610,0273,0889,0096,0086,0085.0174,0063,0047.0044,0442,0046.03
02.01.20071025142620,0244.0892,0098,0084,0089,0166.0032.0038,0042,0447.0054,03
02,01.20071025142630.0231.0762,007.0096.0094,0074,0081,0029,0030,0485.0033,03
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Fig. 8 Generating program of arrester measurement data
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Fig. 9 The ZigBee module
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Fig. 10 Output display of a whole data
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Fig. 12 Display of the database save and graph
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Jess» (batch "CJProgram Files/Protege_2.1/examplesfarresterffacts clp”)

|| TRUE

‘1Jess> (batch "C/Program Files/Protege_2.1/examplesfarresterules.clp”)

|| TRUE

| | Jess» (assert (v 24.000) (it 12.000) (itp 14.000) (Irp 12.000)  (Ta 24) (Ts 27) (i3 7.000) (scount 1))
| <Fact-g>

| Jess» (assert (V 24,000) (itr 13.000) (ite 15.000) (Irp 14.000)  (Ta 24) (T 28) (13 7.000) (scount 3))
| <Fact13>

‘ Jess (assert (v 24.000) (itr 15.000) (itp 15.000) (Irp 14.000)  (Ta 24) (Ts 28) (13 8.000) (scount 4))

Jess> (assert (V 24.000) (tr 16.000) (tp 12.000) (irp 11.000)  (Ta 24) (Ts 28) (13 8.000) (scount 4))
 |FALSE
[Jess» (assert (v 24.000) (Itr 16.000) (itp 12.000) (Irp 11.000)  (Ta 24) (Ts 28) (13 8.000) (scount 6))
| <Fact-20»

(b) Diagnostic result
Fig. 13 Example of a diagnostic result

Fig. 13& dlolguo]2d] Ad HelHE o] &3t 3
#718 d3te Adsts sdeltt Fig. 13+« 49 HF7)
g 93 F dlojEuo]ldl ARE 49 71 dolHE
&+ e HEe H8AA IS APshes spdey, 1
23S B otz wAA] Aol AT FET A2
A3 AHE nefdy] s Aoz dstd Y =
A& WEshe AR i3S JESSSE AEA1Z Protege 2.1
oA AYPAIA Hokoh Fig. 13b)e AA FAHHAFE BA
F7tetd AAFHE dojMa, ofd w2t EHLxs) Al 3
Az FARF Fe] Frheke 21E g= TEE A
olth. JESSY] & AWE AYAAE A3, A 7o)
Az Hgso] Ik AAg =&stn A ¢ F Utk

4.8 B
2 mpddE GISE Judud BelE 99 A8s
Nzde dA 2 T dsted AEsdnh Adw DE7H

o
2]

A m% el

254 BRE, dlo|E A7 RE, do|EHo]
R JESS 7Iuke] A3Xid mER ;m:qtq C++ A

l>

oie} MySQL 50 HlolejHjo]~E o] &3t 33T
dlelel H5 EE25H SAHY FFHE 1749 dolH
Qo #27l ID 2 FAAS TEI F 13709 dlojgist
PCe HE7F Alag st S350 uolEdozn 4
AIE deEjRidol Zhsstda, delEuelxe] Atd &4
dlolgol] JESSE H&Fozn dsplido] 7hsds &3
Aok w2 =FAM A HEZF AlAde HEE
Tt Bk 283 GISE ¥ du)e] #e 9 Ado] 7}
T8 Ao dohdn 13 d3pdd FARS, wAA7] &
, T8 dE T Jles FEAM EAAdudA A2

AT ATBAE oo, ARTI UAY Y L
Fe 2990 7198 4 9% Aoz e
#uzd

[1] S. Shichimiya, et al,
arresters for GIS with new Zinc-oxide Elements”,
IEEE Transaction on Power Delivery, Vol. 13, No. 2,
pp. 465~471, 1998

[2] O. Nigol, "Methods for Analyzing the performance of

Metal Oxide Surge Arresters’, IEEE
Transaction on Power Delivery, Vol. 7, No. 3, pp. 125
6~1262, 1992

B8] olAT & 290 FA, “HE7 A= $83 AREA],
94T, 1995

[4] Raggad, B.G. "Expert System Quality Control”,
Information Processing & Management, Vol. 32, pp. 17
1~183, 19%

6] 2734, &4, 48, A", 23, =287, “HFH
AFol g Astoldd Iyl &2 HA7H EA4F
7] 3 HEZL A&"7, ddRr)es] =84,
Vol. 51C, No. 4, pp. 152~157, 2002

(6] 2734, $48, 293, B8, B3, “GIS 9
o) BE A% QRS 29 TR, STEY -
A714dnj8t3] =%4] Vol. 21, No. 1, pp. 75~8l,
2007

[71 J. Zheng and M. J. Lee, "A Comprehensive
Performance Study of IEEE 802.154", in IEEE Press,
2004

[8] Stephen Prata, Jat &4, “C++ 71%
Aer, 2005

[ Az, “MYSQLZ ui$-+= dolgule]lx 2 aw” o
%A, 2003

"Development of advanced

Gapless

Zy2 A 497,

d3H4Y - 2008d 1€ 10¥
duxey - 2008 1€ 23Y

_70_




