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Method to Select Optimal Device for Mitigating Voltage Sag
Based on Voltage Sag Assessment
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Abstract - This paper presents a method to select optimal device for mitigating voltage sags. The method is based on
economic evaluation and voltage sag assessment involving sag duration as well as magnitude. The economic evaluation is
performed by using the operation cost and economic benefit of the mitigation devices. The optimal device can be determined
from the values of NPV (net present value) which is widely accepted in cost-benefit analysis. The proposed method can help
sensitive customers to select optimal mitigation device. In this paper, the case study considering two sensitive customers was

performed by using the proposed method.
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Table 2 Industry losses due to momentary power failure

Cost($/kW
demand)
E 1 20Egds 37 23 Ao e — i T M
Table 1 Voltage sag density table .
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05-05 23 04 01 Metal fabrication 2.0 40
0.4-05 14 0.2 0.1 Glass 10 60
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02-03 04 0.1 0.1 Food processing 3.0 5.0
01-0.2 04 01 01 Pharmaceutical 5.0 50.0
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Table 3 Weighting factor for voltage sag
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Fig. 1 Voltage compensation characteristics of DySC
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Fig. 2 Economic evaluation procedure for selecting optimal
mitigation device
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Table 6 Result of voltage sag assessment for sensitive

consumer A

TP et 84 [sags/year]

Aerdstar 0-100 | 100-400 | >400

[ms] [ms] [ms]

0.8-0.9 6.5 1.3 0.3

0.7-0.8 4.3 0.9 0.2

0.6-0.7 3.5 0.7 0.2

0.5-0.6 2.4 0.5 0.1

0.4-0.5 1.6 0.3 0.1

0.3-04 1.3 0.3 0.1

0.2-0.3 1.0 0.2 0.1

0.1-0.2 0.7 0.1 0.1

0-0.1 0.3 0.1 0.1
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Table 7 Result of voltage sag assessment for sensitive

consumer B
TR G Lot Sl [sags/year]
egstar) 0-100 | 100-400 | 400
[ms] [ms] [ms]
0.8-0.9 275 55 1.1
0.7-0.8 16.7 3.3 0.7
0.6-0.7 14.9 3.0 0.6
0.5-0.6 12.5 2.5 0.5
0.4-0.5 8.6 1.7 0.4
0.3-04 6.4 1.3 0.3
0.2-0.3 54 1.1 0.2
0.1-0.2 52 1.0 0.2
0-0.1 3.0 0.6 0.1

&

E

2 100 M 7,

:‘—é / Compensation

g 50 Compensation 50

o

s 20

s s o

100 200 400 100 200 400
Duration of voltage sag [msec] Duration of voltage sag [msec]
(a) UPS - 1 (b) UPS-2

A

R W/ 72/

E Compensation 60 Compensation

5 50 1 :

< 30

R X —_— \ —_

100 200 400 100 200 400
Duration of voltage sag [msec] Duration of voltage sag [msec]
(c) DySC (d) Flywheel

A

ERAL A I

'l—é Compensation

E 50 -

Bs

(=]

X \ \ —

1(;0 2(l)0 4(l)0
Duration of voltage sag [msec]
() DVR
J8 3 EA771d A 2 ds 914l
Fig. 3 Compensation performance of voltage sag mitigation
devices
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Fig. 4 Results of economic evaluation (sensitive consumer A)
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Fig. 5 Results of economic evaluation (sensitive consumer B)
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