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A Study on the Vibration Reduction of the SPR(sudden pressure relay)
in the Single Phase Main Power Transformers(345kV)
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ABSTRACT

In this paper, it is identified that high-level vibration of the single phase main power transformers
shut down due to the mechanical fault. vibration sources of the SPR in the transformer's are
identified and the SPR vibrations are reduced by structural modification. For vibration characteristic
identification, vibration signals were measured with an accelerometer when the transformer is driving.
These signals are presented in a FFT analysis in order to find the dependency of frequency
components on the transformer. From finite element analyses and some experiments, it is also found
that resonances occur because the natural frequencies of the SPR exist in usual driving range. To
shift the natural frequencies outside the driving range, the SPR is modified by increasing stiffness. It
is verified that considerable amounts of vibration are reduced by the structural modification.
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Fig. 2 Experimental setup for signal analysis
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Fig. 8 Frequency response function of the SPR

Table 1 Result of the impact test

Direction Natural frequencies (Hz)
Vertical 129
SPR #1 Horeizi)cnatal 123
Vertical 115
SPR #2 Horeizi)cnatal 112
Vertical 128
SPR #3 Hofizi)cnatal 121
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Fig. 9 Mode shape of the SPR

Table 2 Comparison of frequency between the experi-
mental and simulation

Experimental (Hz) Difference (%)
115 120 434

Simulation (Hz)
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Fig. 10 Finite element model of the SPR
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Table 3 Result of the simulation

Difference (%)

21.6

10.2

Result (Hz)

291.79

323.41

High frequency (Hz)
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360
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Fig. 14 Structure modification of the SPR

Table 4 Comparison of vibration velocity between
initial SPR and modified SPR

No Igg:ﬁ}sljfn“:)l Mg‘jﬁfj_ n“:l‘;;iel Effect(%)
5 14.3 11.9 16.8 %
SPR| 6 9.3 10.7 15.1%
#1| 7 15.2 1.9 87.5%
8 12.8 2.1 83.6 %
5 253 11.9 53.0 %
SPR| 6 22.7 10.5 53.7%
#2 | 7 11.8 0.7 94.1 %
8 54.2 3 94.5 %
5 15.2 11.6 23.7%
SPR| 6 12.6 10.2 19.0 %
#3 ] 7 12.8 1.2 90.6 %
8 10.7 1.9 82.2 %
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