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An Approach to Allocating Transmission Sysiem Reliability Cost

& R

(Koo-Hyung Chung - Young Kyun Shin - Bal-Ho Kim)

Abstract - The efficient and rational transmission tariff structure is one of the crucial factors in creation of fair and
competitive electricity markets. Transmission charge can be largely categorized into the line usage charge, system
reliability charge, access charge and others, Any transmission tariff should be able to reflect these cost components
reasonably. This paper suggests an approach amenable to allocating the transmission reliability costs reasonably with
reflection of line sensitivity and line outage rate.
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reliability contribution
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RC 4= Cost, - Cﬁ; (5) Table 2 Usage coniribution of the generator under normal
ok, state in each line( Cga))

Cost; : A2 19 A== w1 §. Linet 0.5076 0.1886 0.2838
wa o Wwe warle A 18 94 7 Bae A Line2 0.5276 0.1886 0.2838
g, o] WS 7|9 ME|RE all 8

_ Line3 - 0.7164 0.2836
2e)gE ANALE o] &5H, o] A A D& BE F -

gate] Rate] WHAME 2 eyt Rese AYE LTS Line4 - 1.0000 -

AAS 4 9ok Line5 0.5276 0.1886 0.2838

Line6 - - 1.0000
3. Atell o Line7 - 1.0000 -
Line8 - - 1.0000
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Table 3 Line outage time( T
Line3 ) .
@ 1 4 2 |Unel|line2|Line3|Line4|Line5|Line6| Line7|Line8| Line9
f—l?’i{ 12| 22 | 15| 48| 20 | 18| 36 | 18 | %0
Line2 E: 3 4 M2l AZUE(S,,) AL Ho
Table 4 The calculation of the line sensitivity factor( S, »)
o Mz ‘
4 Linet | Line2| Line3| Line4 |Line5 | Ling6 | Line7 | LineB | Line9
Linet - (017931 - |0.1377) - |0.0803] =~ |0.0851{ -
160MW
Line? |3.3875| - - |0.0122(0.8661| - |0.0376)03260| -
a7 1624 AXAS Lne3 08859 - | - (LO777l - |0505409280(1.1281f -
Fig. 1 One-line diagram of the 6-bus example system Line4 |0.3100/0.0005/0.0922) - | - ]0.16982.68077|03102] -
Lnes |06o30\08178| - | - | - | - [14227|13407 -
& 1624 CIHASS U2 oA Lineb |0.4580f - |0.1273|0.4265| - - - |0.6415)|0.6447
Table 1 Line data of the 6-bus example system il e . . i i
From | To | Resistance | Reactance |  Shunt A T I I ] A O N i

Line 1 9 0.0012 0.0150 0.0000 Line8 [0.213110,0450(0.1102|10.3529{0.2653(0.2914, - - |0.5484

Line2 | 1 4 0.0150 0.0920 | 0.1810 Lneo | - | - - | - |o.367)1.6014 06307 -

Line3 1 5 0.0230 0.1380 0.2710
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Table 5 The calculation of the normalized relability factor

(NW, »)
o M2
Line1|Line2 | Line3| Line4 | Line5| Line6 | Line7 | LineB | Lined
Unet| - [03097] - |04759] - |0.1041] - |0.M03] -
Line? |0.6180| - -7 |0.0089/0.2634) - 10.0206(0.0892| -
Line3 10.0837| - - (0.4074) - |0.0844)|0.2831|0.1618| -

Lined |0.0346(0,0001(0.0128| - - |0.0284|0.8722|0.0519| -
Lineb (0.0742(0.1619 - - - - |0.5249)0.2480| -

Line6 (0.0935| - |0.0325(0.3484| - - - |0.1965]0.3201
Lme?7 | - - - [0.7405]0.0297| - - - |0.22%8
Line8 |0.0519(0.0219|0.0336|0.3440|0.1078|0.1088] - - |0.3342

Line9d | -

0.07740.7776(0.1450| -
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Table 6 The calculation of the reliability contribution of each
generator( CZ) under contingency condition(n—1 line
outage state) ’

2HI) A 2EI B =& C
Linet 0.1634 0.5343 0.3022
Line2 0.4650 0.1957 0.3393
Line3 0.0442 0.6863 0.2695
Line4 0.0183 0.8879 0.0938
Line5 0.1193 0.5676 0.3132
Line6 0.0493 0.3893 0.5614
Line7 0.0157 0.7461 0.2382
Line8 0.0958 0.4024 0.5018
Line9 - - 0.7778 0.2224
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