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An Instantaneous Voltage Waveform-Based Fault Detection Method for OLTC in 154 kV Transformers for Urban Railway Systems
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Fig. 1 Configuration of a resistor-type OLTC with tap winding
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Fig. 4 Power system diagram of relevant substations and
electrical rooms in Busan Metro Line 2
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Fig. 5 Comparison of instantaneous voltage waveforms during
OLTC tap changing at different tap positions

- Tap Change (Abnormal Condition)
N , N - Time Window: 4.14-4.20 s (60 ms)
\ S ! - Time Scale: 10 ms/div

A AT A - Voltage Scale: 40 V/div

- V,ms(30, avg): 23.336 kV

= Vimsg(Green): 23.510 kV
N - Vimss(Red): 22171 kV
y Vo N 2N L - Vier(Blue): 24.328 kv
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(a) Distorted waveform during tap change (8 — 9)

- Tap Change (Normal Condition)
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(b) Normal waveform during tap change (6 — 7)
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Fig. 6 Mechanical defects identified inside OLTC
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(a) Detached screening cap interfering| (b) Detached nut found inside
with diverter switch mechanism the OLTC compartment
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Fig. 7 Time-domain analysis of voltage waveform and THD
during an abnormal OLTC tap-changing event
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(a) Full waveform and THD over entire duration (0-25 s)
for tap change (8 — 7)

(b) Distorted waveform and elevated THD during tap changing
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(c) Stable waveform and low THD after tap changing (22.6-22.7 s)
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