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Stochastic Estimation of Voltage Sags Based on Voltage Monitoring
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(Jeongdae Son - Chang-Hyun Park)

Abstract - This paper deals with a voltage sag assessment based on a voltage monitoring program. The voltage sag
performance at a specific site can be evaluated by analyzing voltage monitoring data recorded for a long time period.
Although an assessment based on voltage monitoring is an effective way to understand voltage sag performance at a
measurement site, the statistical confidence of voltage sag frequency estimation heavily depends on the length of monitoring
period and the number of recorded events. Short monitoring period and insufficient recorded data can not provide a reliable
assessment result. This paper proposes a compensation assessment method by combining a computer simulation approach for
in case that monitoring period and data are not enough for a valid assessment.
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Table 1 Minimum monitoring period to satisfy a given

accuracy[1]
. Desired accurac
Event frequency 50% 90% Y 0%
1 per day 2 weeks 1 year 25 years
1 per week 4 months 7 years 200 years
1 per month 1 years 30 years 800 years
1 per year 16 years 400 years 10,000 years
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Table 2 Voltage sag monitoring data and period
0 Ba | euEgdst oME s | RUEY A%
2A [events] [year]
Bus 19 10.0
Bus 37 5.0
0.5
Bus 50 8.0
Bus 52 15.0
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Table 3 Voltage sag assessment result based on the monitoring

data
o Hot | QEd SRYgdst 25 2UA dge
A [events/year] [%]
Bus 19 20.0 38.0
Bus 37 10.0 12.3
Bus 50 16.0 30.7
Bus 52 30.0 494
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Table 4 System fault rates for buses and lines

24 AlalE AE Alale
_ lone=termm | @ et long-term | m period
AL e & P [events/ |[events/ m
[events/ |[events/ m .
. year- period-
vear] | period] | q0okm] | 100km]
1AX1ZHSLGF) 0.080 0.018 3.360 1.120
AZFHEHLLF) 0.005 0.000 0.210 0.105
2R =HDLGF) 0.011 0.000 0.462 0.231
3AFAFL(3PF) 0.004 0.000 0.168 0.056
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Table 5 Voltage sag assessment result based on simulation

g Hat N, i mulation W cvmntsttn
Ll [events/year] [events/m period]

Bus 19 33.711 12.08

Bus 37 29.81 10.78

Bus 50 22.42 7.95

Bus 52 28.01 9.93
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Table 6 Compensated results of voltage sag assessment

oz B3l Al N,y [events/year]

Bus 19 2791

Bus 37 13.83

Bus 50 22.56

Bus 52 42.31
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