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Development of Condition and Performance Monitoring Technology of MOV

Hyung Jun Joo, Joo Moon Park, Sung Up Oh, Se Jin Sung
Chungnam National University

ABSTRACT

This paper is to see the availability of
electrical signatures as a means for evaluating
performance of MOVs which are extensively
used in safety-related systems in nuclear plants.
To estimate motor torque, two methods such as
d-q frame conversion and air-gap method are
suggested and estimated results are compared
with measured values. The between
measured and estimated torques within
acceptable error bound with below 1 % under
load. Frequency domain analysis of
calculated torque has been done as well. It is
shown that monitoring of peak frequency could
give useful clues to detect anomalies of MOV.
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Fig. 2 Frame conversion for torque estimation
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o 7] M, p = differential operator

¥, = stator winding resistance

A4 = motor magnetic flux of d axis
Aes = motor magnetic flux of q axis
Zgs = motor current of d axis

1,5 = motor current of q axis
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D= =T,
= line currents
R = half of the line-to-line resistance value
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Fig. 3 Estimated torque by d-q frame conversion
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x( number of motor poles ) (8)
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where, SF is in hertz and AMS is in rpm.
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Figure 5. Frequency spectra of motor torque
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Table 1. The change of motor speed and slip
frequency due to Torque change

No torque(N.m) RPM Slip Freq.[Hzl]
1 0 1794 0.67
2 2.25 1780 1
3 4.22 1768 1.33
4 6.37 1754 1.5
5 7.35 1746 1.83
6 8.43 1738 2
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Figure 7. The shift of slip frequency due to load

change
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