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Transmission Cost Allocation Considering Reliability Cost
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(Yeong-Hyeon Park - Dong-Min Kim *

Jin-O Kim)

Abstract - Electricity Market in Korea can’t provide locational price signal through energy price because energy market
is CBP(Cost Based Pool) using uniform price. Generators don’t want to locate in a densely populated load area (like the
metropolitan area). Because they are paid more fixed cost in metropolitan area. This situation has loss and congestion
occurred in power system. However energy market without price signal can’t lead generator to the metropolitan. So,
market participants should be provided price signal through the transmission price instead of energy price. This paper
proposes transmission pricing method considering reliability cost in order to offer price signal. Also, it proposes the
method to allocate the transmission cost to each transmission line user through a fair and a reasonable manner. The
transmission price is decided by the reliability value of each line. If a transmission line of high reliability value is broke,

users using that line will get a loss and a discomfort. So,

it is fair that users using a transmission line of high

reliability value pay more than the other users. Also, it is reasonable that a transmission line owner get paid more form

users using that line.
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U9 FAME 43S H 837 HE xR 2o 1 A A Hoh DEER $H8F F AFEY 93 &35
HE TASIT U A 3dE vETdd JAAAY. =3 = 2Fe 04 "ok
B3te] Afdx EFC AFHE @4 #Is] 93
Y FIgg IA FANAY. FEE A9 $H E 3 2H7|e M2 0|88
H & dvtg o HFEd AT v =7 WFEf F Table 3 Line usage of generators
=9 239 $dul4e 1409/kWh 2, HFEF 27
o] AN L L 709/KkWhE 7R EATHTLS). £8 7 2R GENI | GEN5 | GEN6 | GEN7
719 dAF AMF 2 4 HdE29 FOR (Forced Outage LINE1 38.79 14.43 31.42 15.36
Rate) HlolHe 4z & 1, 29 #&t} LINE2 0 23.57 51.34 25.09
LINE3 0 28,58 0 71.42
B | W HUEH LINE4 0 28.58 0 71.42
Table 1 Constraint of generation LINES 0 2144 7309 547
LINE6 0 99.01 0 0.99
Hx BAF MW) | Ho) TRF (MW) LINE7 0 0 0 100
S5 5 n LINES 0 99.01 0 0.99
CENG 10 = LINE9 0 0 0 100
CENG 0 = LINEL0 0 44.96 0 55.04
GEN7 10 60 LINE11 0 99.01 0 0.99
LINE12 0 0 0 100
E 27 M29 o8B INE o -
Table 2 Utilization factor and FOR of each fine E 4 =28 HE Ol8E
Table 4 Line usage of loads
7t A2 o]&8 (%) | FOR (hour/year)
TINEL o T LOADI{LOAD2|LOAD3|LOADS5|LOAD6|LOADS
LINE2 789 48 LINE1L 0 100 0 0 0 0
LINE3 83.6 30 LINE2 | 87.28 | 12.72 0 0 0 0
LINE4 42.1 32 LINE3 0 100 0 0 0 0
LINES 99.3 32 LINE4 | 487 7.1 442 0 0 0
LINE6 36.3 16 LINES | 487 7.1 442 0 0 0
LINE7 89.4 28 LINE6 | 16.3 68.9 14.8 0 0 0
LINES 237 16 LINE7 | 16.3 68.9 14.8 0 0 0
LINE9 12 48 LINES | 35.35 5.15 32.09 0 27.41 0
LINE10 13.2 18 LINE9 | 1444 | 23.37 | 13.01 | 22.05 7.15 19.98
LINE11 28.7 42 LINE10| 35.35 5.15 32.09 0 2741 0
LINE12 345 12 LINE1l| 7.37 1.08 6.69 0 5.72 79.14
LINE12| 7.37 1.08 6.69 0 5.72 79.14
32 £¥MILHe Ha 9 24N
2% FAEEL 59 73 29 Bty HE o) EY 6
A3E & 33 49 44 JEdRH. F 39 dges ¢EF -
AGe 1 A9 dAFHoT FE HE 74ua £}
w & vEEde $XF GEN 5, 6, 70] AZE ol o]-& e
e roZo mAAZE F 49 Ade by 4y 0
Fe FF 27 99 F=d FSHLOAD 123)7 4 429

o]l g8 B FES AAA & EAEH

7t Mzo Aturvt DARNE W Z4 Faid TAHE A
&% Adsdoh 2o A3 = AR Fobd AH &
Fol FR WASA Hr, ojAL I dAHH Hst 4
Az 2, 3 5 79 Aart 2AHE 9, M & AHEF

Outage Power
oo}

(o]

© 2
o] ¥HAstA Hi 2 ZRE Y 49 e o] A%
£A% Al A AA v go] A= S£HAS B AT 0
o, Wty $AF Adas AR 2 3,5 79 FAE gl LOAD
371 98 2 A2 did $Hd8FS © el @ Aol
gFaict whde] vlFrd X9 M2 Almvt NS a3 4 24 M2 IFA By MY
AAo] LA A 7] WE AT AFx F&FE 71X Fig. 4 Outage Power of loads on each ling fault
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Table 5 Transmission cost of each load

A £H2F | 7€ M8 F
(%) (%)
LOAD 1 3343 32.00
LOAD 2 38.45 38.27
LOAD 3 17.40 17.78
LOAD 5 0.04 0.05
LOAD 6 2.30 2.52
LOAD 8 8.38 9.38
E; 6 2t exv|el &MeFd
Table 6 Transmission cost of each generator
s 71&9
FHAF (%) FHA2F (%)
GEN 1 0.96 117
GEN 5 30.66 3141
GEN 6 22.68 21.62
GEN 7 45.70 45.80
E 72 A9 8 Folo FHE £H3FE FUHAA F
A AHESER dE B Agg o) & slwd A
otk EE B3 ¥ F giRo| At g G0l
Heed dd7d o B2 $3888 g9stA Ha o

E 7 %59 4823 4% ¥ 6D

Table 7 transmission pricing result comparison of load

71&E 84 (%) A A (%)
FEH 88.05 894
He=d 11.95 10.6

#H AT A= FEI 22 By, F oA 2
= A7 A "k A ()T@WelA, A= v 4o W&
AXske AT be) ERE M2E BR& W AW sn 2
AU E FrtEol7] WEo & AHE AFL HE A}
7 ZASE FAuEo] HYEA ¥A B IHER
AEE HE9 vEe A A 2RI 0] HE=R
As be 00 Ha, w2 A ax 1o] Hol $HaF 2t
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