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Activities to attain integrity of generator current transformer
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Abstract : This thesis is the result of conducting an analysis to find the solution to the phenomenon of power

stoppage due to the disconnection of a CT (Current Transformer) because of vibration. The CT which measures

the most essential current is used in power industries as part of a generator protection relay. When it comes to

the bottom plate of a CT, nonconductor; such as bakelite and laminates; these material elements should be used

because it is impossible to utilize the conductor when measuring the current of a generator which carries a high

current if you use other materials. These nonconductor’s material properties are irregular and interpretation errors

often occur because the weight is light. In addition, since the change of dynamic characteristics which are related

to the temperature often occur, it is important to match the real situation by considering an error of interpretation

rather than selecting the quality of the material. Lastly, the conclusion that the study drew is that it is possible to

avoid the resonance by utilizing three changes to the components to solve the problem concerning the high

vibration which is caused by non-conductive objects. These changes are the most crucial points in this thesis:

First, material changes to the Plate. Second, weight changes to the Coil. Third, thickness changes to the Plate.
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Fig. 2 Installation of current transformer
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Table 1 Specification of CT(original)
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Fig. 6 Vibration mode of CT assembly(62Hz)

Table 3 Result of analysis(Neutral CT)

mode | 7355 (Hz) Mode shape
1st 62.463 1st bending mode
2nd 77.435 Shell mode
3rd 39.804 Shell mode
4th 91.78 Shell mode
5th 104.93 2nd bending mode
6th 174.80 Shell mode
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Table 4 Material properties(CT Plate)

Bakelite Laminates

e A 26 GPa 14.3 GPa
ZolEH] 0.3 0.3

ue 2036 Kg/m' 1800Kg/m’
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Table 5 Temperature characteristics of laminates

Laminates =% 1%} NF 22k NF
21C 430 Hz 61 Hz
39T 418 Hz 740 Hz
50T 4095 Hz 25 Hz
58T 403 Hz 7165 Hz
65T 3% Hz 707 Hz
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STEP=1
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Fig. 7 Vibration Mode(52.388Hz)
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Table 6 Temperature characteristics of laminates

mode 3155 [Hzl Mode shape
1st 33.518 1st bending mode

2nd 39.09 Shell mode

3rd 47.855 Shell mode

4th 48.351 Shell mode
oth 52.388 2nd bending mode

6th 92127 Shell mode

7th 97.639 Shell mode

8th 105.468 Shell mode

9th 128521 Shell mode

10th 141.398 Shell mode
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Table 7 Natural frequency of CT Plate(A,B,C Phase)

AR | 1A | 22k | FeE | 1Ak | 23
CT NF | NF CT NF | NF
A 15 | 485 | 134 | A 1% | 505 | 138
A 2% | 505 | 138 | A% 2% | 475 | 134
A% 3% | 460 | 135 | A% 3% | 4990 | 135
Bd 15 | 4995 | 139 | B 15 | 490 | 140
B 23 | 465 | 140 | B 2% | 480 | 142
B 3% | 460 | 140 | B 3% | 475 | 141
Cd15 | 480 | 139 | CH 15 | 470 | 139
C32% | 465 | 138 | CH 25 | 465 | 138
C3 3% | 510 | 140 | CH 3% | 465 | 137
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Table 9 Result of CT Plate vibration
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