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Fig.1 The block diagram of fuzzy fault
diagnosis system for transformer
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Tab.1 Coding rules of three-ratio method

e AH Y Rl 4 1
" Gt/ CoH,  CHy/H,  CaHy/ CoHg
<0.1 0 1 0
0.1~1 1 0 0
1~3 1 2 1
>3 2 2 2
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Tab.2 Faults detected by three-ratio method

Iy He B HL L 5 5
CoH,/ CH, CH,/ H, CoH,/ CoHg

0 JChpE 0 0 0
1 R RE % 3 14 J5 0 i e 0 1 0
2 TR BRI A R 1 1 0
3 IRAE L 1~2 0 1~2
4 B R (BRI 1 0 2
5 KT 150 °C YRR 0 0 1
6 150~300 °C I i iz FA ik b 0 2 0
7 300~700 °C HifLid B R 0 2 1
8 T 700 °C (1 il ik b i 0 2 2
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IF C,H,/C,H,=1% and CH,/H,="

and C,H,/ C,Hg= 1K Then #(FEISHI = 1EH
IF C,H,/CH,=1% and CH,/H,=1k

and C,H,/ C;Hg =1k Then #2881 = BB 1
IF CH,/CH,=" and CH,/H,=1%

and C,H,/ C,Hs=fIk Then # F2& 7Y = #( % 2
IF CH,/CH,=f% and CH,/H,=1

and C,H,/ C,Hg= 1 Then H [ 2EH = HFik 8
IF CH,/C,H,=1% and CH,/H,=1k

and C,H,/C,Hs= A" Then SFEZEAY = Zrfi Blfht
IF C,H,/C,H,=% and CH,/H,=7

and C,H./CoHg= 55 Then B FE2 A = 45 i B dht
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Fig.2 Fuzzy membership funcllons
of input and output variables
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Fig.3 The minimum error during optimization
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Tab.3 The records of sample diagnosis

F% CH,/CH, CH,/H, CH,/CH, ZWigsR Shrdhit
1 0.034 2.571 6.800 Wk g iR A
2 0.000 7.352 1.998 Mk 7 R
3 0.002 6.357 5.620 HopE 8 I R
4 3.269 0.117 4333 BkE 3 {RBEL R
5 0.003 3.296 4.561 WRRE 8 e A AR
6 0.000 1.700 0.057 s 6 IR I R
7 0.002 4387 6.510 HeRE S T A
8 0.058 4.175 3.068 WOBE 8 A
9 0.004 4.300 4.909 s 8 AT AR
10 6.100 0.522 0.833 WpE s ER
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Fuzzy diagnosis system optimized with genetic
algorithm for power transformer
XIE Ke-fu,LUO An
(Central South University, Changsha 410083, China)

Abstract: Based on the three-ratio method of dissolved gas analysis for power transformer, a fuzzy

diagnosis system obeying Mamdani fuzzy reasoning rules is presented. The system composes of

history database ,fuzzy reasoning and diagnosing module ,optimization module. Its fuzzy membership

functions are optimized by genetic algorithm and historical test data,the lack of criterion for

critical value in three-ratio method is overcome and the lacking codes in fault diagnosis can be

explained. Ten sampling data are diagnosed by the proposed system,and the results show that it

improves the veracity of transformer fault diagnosis.

This project is supported by the National Key Technologies R&D Program of China

(2002BA218C).

Key words: genetic algorithm; power transformer; fault diagnosis; fuzzy reasoning



