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Fig. 1 No. 1 C phase main transformer oil chromatogram gas online data map
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Fig.2 CmO partial discharge map of NO. 1 C phase main transformer
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Tab. 1 The data statistics of main transformer oil chromatogram nl/L
H#E/(H/H) H e s T LR g AR co Co,
9/6 2.46 0 5.7 0.3 8.55 2.82 146 1169
12/7 2.31 0 4.98 0.3 7.29 2. 65 147 984
12/23 2.17 0.37 5.1 0.31 7.95 2.19 151 1082
2/16 28.7 8 48.3 0.7 85.77 14.3 132 1127
2/21 37.1 10.7 63 0.72 111.5 20.1 164 1191
2/23 41.3 11.6 67.5 0.75 121.2 20.2 159 1168
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Fig. 3 Vibration signal waveforms before and after the transformer fault
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Fig. 4  Frequency spectrum of vibration signal before and after the transformer fault
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Fig. 5 Amplitude frequency characteristic distribution of

vibration signal before and after fault
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Tab. 2  Statistics of each frequency amplitude of the 1 test position vibration signal before and after a fault
FiiR/ Hz 100 150 200 250 300 350 400 450 500
B & {i/ mg 6.43 0.94 15.8 2.41 150. 06 2.16 27.9 8.4 16. 05
I L 2% 0% 4% 1% 41% 1% 8% 2% 4%
BB IE{E/ mg 35.38 4 16.4 21.53 37.14 17.7 107.24 140. 5 23.83
IR i bk 7% 1% 3% 5% 8% 4% 23% 29% 5%
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Tab. 3 Statistics of each frequency amplitude of the NO. 2 test position vibration signal before and after a fault

Jii%/Hz 100 150 200 250 300 350 400 450 500 550 600
. mﬁﬁ/mg 32.5 0.4 94. 1 2.4 28.1 1.5 63.1 11.5 58.8 8.8 33.5
)
HH 9% 0% 25% 1% 8% 0% 17% 3% 16% 2% 9%
mgﬁ/mg 23.4 1.3 32.7 13.9 32.7 28.3 46. 4 90.5 36.0 30.4 9.8
W S I T
e 6% 0% 8% 4% 8% 7% 12% 23% 9% 8% 3%
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Tab. 4  Statistics of each frequency amplitude of the NO. 3 test position vibration signal before and after a fault

Y%,/ He 100 150 200 250 300 350 400 450 500 550 600
WE{t/mg 130 1.9 741 2.6 928 1.3 538 65 125 0.4 34.4
e
AT 5 4% 1%  21% 1% 27% 0%  16% 2% 4% 0%  10%
TE{E/mg  29.9 2.9 51.0 12.5 100.9 44.2  96.9 233 245 30.4 8.1
WA S I T
1 6% 1% 1% 3%  21% 9%  20% 5% 5% 6% 2%

BRI, IR BN S A 455 IR 434, 100 He
T HGE A B 4L A%, 50 Hz % 27 BRI e 18 5
475 10% LLF

Tl I 8 P 2 7 T A DU 5 AR Bk B {5 IR
BB SRR — AL AR TR L

50 Hz i 3 4 & 55 38 15 W 08 (E 53 A 5 170 428 1R 2% 1E
T I R A 5 R T 22 R OR, A K 350 Hz,
450 Hz T@{E & He, A 8 I B 1 50 Hz J = )
Iy 5 APKIEK T 50 Hz K HE Ul i i (i

dlt.

x5 HEFIEMiTG 50 Hz & EHEFHIEE & L

Tab.5 The amplitude ratio of 50 Hz and its harmonics in the test before and after the fault
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Fig. 7 No. 1 main transformer core grounding current compensation device and monitoring chat
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Multi-dimensional state monitoring and fault diagnosis of 500 kV Transformer

ZHANG Lin, YANG Chao,LI Shi Yong,ZHANG Li Juan,SHEN Jun
( Guiyang Power Supply Bureau, Guiyang 550001 Guizhou,China)
Abstract: To enhance the level of transformer fault diagnosis and effectively implement the state overhaul, together with 500 kV main
transformer internal latent failure case introduced the use of a variety of on-line monitoring, off-line testing methods such as fault
diagnosis method is rapid and accurate to find out the transformer fault cause and location. It by adopting oil chromatographic detection,
transformer vibration and sound detection, capacitive equipment on-line monitoring, transformer partial discharge detection,
multidimensional state monitoring technology such as charged test evaluation and fault diagnosis of transformer state and helps to realize
the accurate positioning of the main transformer internal fault and maintenance strategy. The main transformer in the condition
monitoring and fault diagnosis after realizing the rapid and accurate positioning, hidden faults and through emergency treatment has
resumed normal operation state, so as to avoid the accident of the major equipment. The results showed that the application of
transformer oil chromatographic analysis of dissolved gas detection technology,can be accurate to diagnose transformer faults exclusions
nature and severity of it is the early detection of transformer latent fault particularly effective method. At the same time,based on cross
wavelet transformer vibration signal characteristic extraction methods to analyze the evaluation results show that the transformer core
ground fault occurred after the vibration signals exist a large number of 50 Hz harmonic component. By means of vibration and sound
detection technology,it can help transformer fault diagnosis and accurate positioning, and improve the efficiency of equipment state
overhaul.

Key words : transformer; state monitoring; fault diagnosis; vibration; noise; oil chromatographic analysis
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