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A Study on the Allocation Method of Power System Reliability Level
under the Deregulated Electricity Market

Hongsik Kim* Chaehyeun Lim*
*Gyeongsang National University

Abstract - This paper presents a new algorithm for the
allocation of the reliability level of composite power system
under deregulated clectricity market. Under deregulated
electricity market, it is required to establish a methodology
that can evaluate supply cost and supply reliability of each
demand to realize the available priority service reflected a
preference of each customer. In this study, a concept of
reliability differentiated electricity service as priority service
to keep reliability of particular customer within a desirable
level is proposed on HLII under deregulated competitive
electricity market. The uncertainties of not only generators
but also transmission lines are considered for the reliability
evaluation in this study. The characteristics and effectiveness
of this methodology are illustrated by the case studies on
MRBTS and IEEE-RTS.

Keywords: Deregulated electricity market, Power system
reliability, Reliability differentiated electricity service
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Reliability Evaluation on HLII
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Fig. 1. Flow chart for allocation of power system reliability
level under the deregulated electricity market.
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Fig. 2. MRBTS for case study.
(Total load=185[MW])

Table 1. Coefficients of fuel cost functions of generators

coefﬁcientsw
bus a b c
{10°Won/MW?h] | [10°Won/MWh} |[10°Won/h]

1 6.5 320 500.0

2 85 54.0 700.0

¥ 2= B MRBTS®] ELD ¥ EDNSsysAl4l dz}o)t}.

Table 2. Results of ELD and EDNSsys

Result data
EDNSsys[MW] 6.0515
Generators at bus #1[MW] 25.4%X3=76.2
Generators at bus #2[MW] 18.13 X 6=108.8
Total fuel cost [10°Won/h] 43363.2
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Table 3. Allocation results of EDNS
a EDNSI[MW] | EDNS2[MW]
Load point
Bus2 0.1 0.6542 0.60515
Bus3 04 2.7804 2.4206
Bus4 0.3 1.3084 1.81545
Bus5 02 13084 1.2103
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