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Abstract - The outage cost assessment has an important position for determination of the optimal level or optimal
range of reliability for power system expansion planning. Establishing the worth of service reliability is a very difficult
and subjective task. While the utility cost(reliability cost) will generally increase as consumers are provided with higher
reliability, the consumer costs(reliability worth) associated with supply interruptions will decrease as the reliability
increases. The total costs to society are the sum of these two individual costs and the optimum or target level of
reliability is achieved at minimum point of the total cost curve. This paper addresses the role, need and assessment
algorithms and methodologies of the outage cost in power system expansion planning. In a case study, the outage cost
has been assessed using macro approach for our country 15years(1986-2001) in the case study. Additionally,
determination processing of optimum reliability level is presented in another case study with the five buses MRBTS.
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Table 1. Two kinds model for acting of outage cost
assessment in grid expansion planning
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Table 5. System Capacity and Cost Data
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Table 6 The optimal expansion planning of the system for
application study '

Cases BRR [%) Optimal Solution of New System Toal Cost

(M$]

1 0 Tis, Tus’ %
2 10 O T N 130
3 20 Tis', Tia’, o 150
4 30 Tis', T, T, T 170
5 40 Tis', Tid', T, Tod! 190
6| s0 s, Tod, Ts', Tad 195
7| 80 T, T, g, T T 235
8 70 Tra', T’ Tos', T, T’y Ta! 295
9| 80 Tiah, T’ o', Tod!, o, T 295
10| 9 T, T, Tod, T, T, T, T 335
11| 100 T, T T, o, T, T, T 355
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Fig. 13 Optimal investment(construction) cost curve according
to increasing BRR
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Table 7. Construction cost, reliability indices and outage cost
at each case study

Const. | EENS | LOLE | EENS [ Outage Total
Cases| BRR | Cost | [MWh | (Hour | [MWh | Cost Cost  [Remark
[M$] | /Day] | /MDay] [ /Year] | [MS} M$]

1 0 90 21.019 | 0.2180 | 7,672 | 76.7194 | 166.7194

2 10 130 | 57273 | 0.1019 | 2,090 | 20.9046 | 150.9046 |Optimal

3 20 150 12215 | 00202 | 446 | 4.4585 | 154.4585

4 30 170 39551 | 0.0683 | 1444 | 14.4361 | 1844361

5 40 190 11539 | 00193 | 421 | 42117 | 1942117

6 | 50 195 1.1708 0.0194 427 | 42734 1 199.2734

7 | 60 235 1.0938 [ 0.0188 | 399 | 3.9924 | 238.9924

8 70 295 0.0145 | 0.0003 5 0.0529 | 295.0529

9 80 295 0.0145 | 0.0003 5 0.0529 | 295.0529

10 | 90 335 0.0021 | 0.0000 1 0.0077 | 335.0077

o} 100 [ 355 0.0141 | 0.0002 5 0.0515 | 355.0515
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Fig. 14 Reliability worth(customers outage cost) curve of
the transmission system
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Fig. 15 Curves of construction, customer outage and total
costs and Optimal reliability level
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Fig. 16 Curves of construction, customer outage, total costs
and optimal reliability level : case of IEAR=20[$/
kWh]
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