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Power Quality Monitoring Algorithm Using the Protective Relay
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Abstract — Power quality monitoring system is devoted to more concern than before, because the innovation of
industrial technology needs more accurate instruments and more advanced power quality. This paper was studied on
using data of the protective relay by Power Quality Monitor. This paper was proposed the wave storage condition and
monitoring clauses of the protective relay as a power quality monitoring device. The protective relay will have problem
to save data for PQM analysis because the protective relay memory is limited. Therefore this paper was proposed new a
data compression of data got from the protective relay. This method is wave compression comparison algorithm using
the DFT. The compression rate is higher than any other established method. This method can be real time storage. This
algorithm is verified using the comparison among other compression rate and proved by Real Time Digital Simulator

(RTDS).
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Table 1. The factor of power quality phenomena

Categories ;I;J"g():]!‘;‘:ziill g\}g;?j{a 381?;;?
content magnitude
1.0 Transients
1.1 Impulsive
1.1.1 Nanosecond Sns rise < 50ns
1.1.2 Microsecond 1us rise 50ns—1ms
1.1.3 Millisecond 0.1ms rise >1ms
1.2 Oscitlatory
1.2.1 Low frequency < 5kHz 0.3-50ms 0—4pu
1.2.2 Medium frequency 5-500kHz 20ps 0-8pu
1.2.3 High frequency 0.5-5MHz Sus O-4pu
2.0 Short duration variations
2.1 Instantaneous
2.1.1 Sag 0.5-30cycles | 0.1-0.9pu
2.1.2 Swell 0.5-30cycles { 1.1-1.8pu
2.2 Momentary
2.2.1 Interruption 0.5cycles—=3s| < O.lpu
2.2.2 Sag 30cycles—3s { 0.1-0.9pu
2.2.3 Swell 30cycles—=3s | 1.1-1.4pu
2.3 Temporary
2.3.1 Interruption 3s—1min < O.1pu
2.3.2 Sag 3s—1min 0.1-0.9pu
2.3.3 Swell 3s—1min 1.1-1.2pu
3.0 Long duration variations
3.1 Interruption, sustained > 1min 0.0pu
3.2 Undervoltages > 1min 0.8-0.9pu
3.3 Overvoltages >1min 1.1-1.2pu
4.0 Voltage imbalance steady state 05-2%
5.0 Waveform distortion
5.1 DC offset steady state 0-0.1%
5.2 Harmonics 0~100th | steady state 0-20%
5.3 Interharmonics 0-6kHz steady state 0-2%
5.4 Notching steady state
5.5 Noise broad—band | steady state 0-1%
6.0 Voltage fluctuations < 25Hz intermittent 01-7%
7.0 Power frequency variations < 10s
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Table 2. The Power quality monitoring clauses and
triggering conditions

| Calegories Triggering Conditions |
Interruption
Short duration S
e ag
variations
Swell Vrms > 1.1lpul or

Long durati interruption, sustained Vrms < 0.9(pu)

ng duration Undervoltages

variations

Overvoltages

Voltage imbalance Vo/ Vi, Va/ Vi>05%

Waveform distortionl Ilarmonics TID>3%
Powcer frequency variations >+0.126
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Table 5. The Power quality monitoring clauses's the
compression rate and the restoration rate

Categories d&%E A&
Interruption 10.75 1.45x1072
Short duration 2
Sag 13.45 1.75x10
variations
Swell 1345 2.4x107°
interruption, sustained 15.12 1.54x107?
Long duration 3
o Undervoltages 19.35 2.5x10
variations
Overvoltages 19.34 1.89x10°°
Voltage imbalance 1345 1.75x10~2
Waveform distortion Harmonics 14.33 1.45%1072
Power frequency variations 12.45 453x107°
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