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Evaluation of Power Quality Cost Based on Value-Based Methodology
and Development of Unified Index

+ *
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(Buhm Lee - Kyoung Min Kim)

Abstract - This paper presents an Unified Index which can evaluate a performance of a distribution system based on
value-based methodology. Reliability cost and voltage sags cost are calculated for each load point using Reliability Sector
Customer Damage Function(SCDF). Aging cost is calculated for each load point using Aging SCDF. Power loss cost and
operation cost are calculated for the system. By summation of each cost of load point and system, power quality cost
can be obtained. Finally, this paper developed an unified index which can show the performance of a distribution system.
Presented method has been applied to a real system, the usefulness of the method has been verified.

Key Words : Value-based methodology, Power quality, Unified index, Reliability, Harmonics, Voltage sags
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Fig. 1 Model distribution system
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Table 1 Loads at each load point
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yag oD A R LA L
LPs of A 14,190 54,808 920 AHEA
LPs of B 35,370 67,774 1200 AR

LP 1 20,000 19,000 450 AR

LP 2 37,000 16,000 750 A&
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Table 3 SCDF(Related to Aging)
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Table 4 Costs related to Power Quality(Mis—Operation)
[e9]: 4]

AE = AYSag.  IEI  HYPWE
MRs MRwm MS MH MD

LPs(A) 83888 60516 110,581

LPs(B) 51214 30856 62,232

LP 1 199599 34268 62,504
LP 2 101440 15836 31,978
LP 3 119428 3645 6,372
LP 4 61415 10544 19,232

S|l o o o o |0 <o
S| o o o oo o

W) E 616984 155665 292,899

(4]
K3l ZF  Sag  0-1[hr] 20[hr] 60[hr] 240[hr] 480[hr]
1 TFE 0.039 0.854 1282 1.891 3373  7.004
2 AkdE 0.064 1381 3.288 7.722 2139 47.44
3 AYE 0013 0324 2524 7269 2662  70.56
4 HAE 0003 0.051 0292 0552 1.754  3.502
5 FAE 0001 0001 0079 0410 4.177 13.34
6 3FE 0002 0037 0314 1268 5574 2213
7 A4 0170 4061 8396 17.90 5851  101.3
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Table 5 Total Power Quality cost
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Fig. 2 Alternative distribution system
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Table 7 Unified Power Quality Index
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