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Effect on Vibration According to the Load Capability and Elapsed Year
of Power Transformer(154kV) in Operation
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Abstract - Most of the causes of the failures of power transformers in operations are mechanical defects due to
vibration. To identify these causes, the vibration phenomenon was measured from the power transformers in operation in
the substations under the Daejeon power transmission district office of KEPCO.

The measurement was performed in a 6x4 structure on one side of the transformer. The vibration of the measured
points was presented in 2D and 3D, and analyzed. The results according to the period in use of the transformer and the

load applied to the transformer were analyzed.

These results will be used as basic data to establish the vibration standard for the power transformer. In addition,
with a load capability and vibration phenomenon correlation and regression analysis to identify by way of function was
reached. And the vibration phenomenon pass a years with changes and to analyze correlation, was estimated to bring in
the function. And then through the analysis of power transformers to set standards based on vibration data was used to.
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Table 1 Analysis of correlation coefficient
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Spectem System

a3 1 IS Y BMA2H Tl
Fig. 1 Block diagram for Vibration measurement and
analysis system
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Table 2 Specific of Transformer

{mmy/s)

A H5l9ak A= P

o | B85 [Ty | &5 |43 | A% Phase
1 A-1 10 1.35E-06 | AA} | 2006 | 34
2 A-2 10 1.20E-06 | AA | 2006 | 3%
3 B-1 31 145E-06 | AA | 1992 | 14
4 B-2 36 198E-06 | AAF [ 1992 | 14+
5 B-3 35 1.94E-06 | BA | 1996 | 14
6 B4 25 170E-06 | BAF | 1998 | 14
7 | C1 28 1.75E-06 | CAF | 1984 | 34
3 c2 29 1.07E-06 | CAF | 1987 | 3%
9 D-1 253 | 1L.30E-06 | AA | 2002 | 14
10 D-2 15 112E-06 | BAF | 1990 | 34
11 D-3 23 824E-07 | AAF | 2005 | 14
12 D-4 6.4 255E-06 | CAF | 1984 | 34
13 E-1 36 | 327E-06 [ CAY | 1983 | 34
14 E-2 318 | 350E-06 | CAF | 1983 | 34
15 E-3 336 | LOTE-06 | CA | 1990 | 34
16 E-4 345 | LISE-03 | AAF | 1991 | 34
17 F-1 163 | LIIE-06 | AAF | 2001 | 14
18 F-2 233 | 140E-06 | AA+ [ 2001 | 14
19 F-3 178 | 142E-06 | BAY | 1996 | 14+
20 F-4 219 | 1.15E-03 | CAF | 2003 | 14
21 G-1 246 | 153E-06 | BAF | 1990 | 34
22 G-2 338 | 1L.1I0E-06 | BAF | 1993 | 3%
23 G-3 333 | 781E-07 | CAF | 1995 | 14
24 G-4 338 | 839E-07 | CAF | 2004 | 14
25 | H-1 37 1.14E-06 | AA | 2001 | 14
26 H-2 34 1.11E-06 | AAF | 2001 | 14
27 H-3 37 120E-06 | AAF | 2004 | 14
2 H-4 3 LI4E-06 | CAF | 2003 | 14
29 I-1 32 111E-06 | CAF | 1988 | 34
30 -2 39 150E-06 | AA | 1996 | 14
31 I-3 39 1.19E-06 | BAF | 2007 | 1%
32 I-4 33 192E-06 | BAF | 2007 | 14+
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Fig. 2 Photo for vibration measurement of Transformer
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Fig. 3 Point for vibration measurement of Transformer
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Table 3 Result for load capability vs. vibration measurement
of single phase transformer

(mm/s)
HAAE | AZA | ARd | Regw [ Il
Fl AA} 2001 16.3 1.1E-06
F3 BA} 1996 17.8 1.3E-06
F4 CA} 2003 219 1.4E-06
D3 AXF 2005 23.0 9.4E-07
F2 AA} 2001 233 1.4E-06
B4 BAH 1998 25.0 1.5E-06
D1 A*rb 2002 25.3 1.3E-06
B1 A~} 1992 31.0 1.4E-06
G3 CA 1995 33.3 1.1E-06
G4 CA} 2004 33.8 1.0E-06
H2 AAb 2001 34.0 1.1E-06
B3 BA} 1996 35.0 1.7E-06
B2 AA} 1992 36.0 1.8E-06
H1 AA} 2001 37.0 1.2E-06
H3 AA} 2004 37.0 1.3E-06
H4 CAt 2003 33.0 1.3E-06
14 BAL 2007 38.0 1.7E-06
12 AAF 1996 39.0 1.5E-06
13 BAE 2007 39.0 1.3E-06
4 34HYT|e RilgE WE MNEEH Adn

Table 4 Result for load capability vs. vibration measurement
of three phase transformer

(mm/s)
HAAw | AZAL [ Azd | Begd | AFdd
D4 CH 1934 6.4 17E-06
Al AN 2006 | - 100 1.3E-06
A2 AAL 2006 100 L.3E-06
D2 BA 1990 150 1L.1E-06
Gl BAF 1990 246 15E 06
Cl CAY 1984 280 1.8E 06
c2 CA 1987 39.0 LIE 06
E2 CAL 1983 318 1.9E-06
il CAF 1983 32.0 1.3E 06
E3 CA 1990 33.6 15E-06
G2 BA 1993 338 1.3E-06
E4 A} 1991 345 19E-06
El CAT 1983 346 2.0E-06
42 231 24
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i Y = +(8.3E-9)X + 1.1E-6 (R=0.26)
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Fig. 4 Result of aggressive analysis for load capability
vs. vibration value of single phase transformer
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3.6x10 = V.
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Fig. 5 Result of aggressive analysis for load capability
vs. vibration value of three phase transformer
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Fig. 6 Result of aggressive analysis for elapsed year vs.
vibration value of single phase transformer
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Fig. 7 Result of aggressive analysis for elapsed year vs.
vibration value.of three phase transformer
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