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Abstract — This paper presents a new method for the evaluation of avoided generation costs. Unlike con-
ventional load decrement method, it exactly considers forced outage rate and economic loading order of IPPs
(Independent Power Producers). Therefore we can provide exact generation avoided costs of IPPs by the
developed method. Because probabilistic simulation is conducted in this method, effects on the costs of IPPs
are exactly considered. Also we suggest an allocation method of avoided generation costs by participation
factor. In the case studies we have shown avoided generation costs considering loading order and forced out-

age rate by using this method.
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cost.
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Fig. 2. Connection diagram with generation expansion
planning model.
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Table 1. Existing plants data of utility.
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2 9,000
3 10,000
4 12,000
5 13,000

N 002 alod EHPSS A

Qo NAe) WG} B7) Aadel] whe]
22} AT} $UHGS © o)9 AN BES Fig. 2
s} 2},

4. AfgjedT

4-1. Y X8

AR 33 PA v daelEY] S AR
7] $l3led B =FollMe sPIH R 234 33419 A
LA Gel| A= A=RE] 72} A FYEE A
Sl 33 wbd w]E-S Akl Hopd FE AE
Q) LOLPZ®] 71%< 0012 3lglen] AEL 85%
2 3ot wA wAAaE A 9887 v LNGE:
A7) S FUSME 924 sl 194 543
wal et 3 7|7 Azl AL FYES o
9 3y wbg v|4-& A ,

AT E A E7) Aol Ye3k 712 JFH R85 b
o, AAEA S Agsb] M A1 2] 7]
Z k7| Al AR, AF 712 B CE 8 F
1 wbd7] AgFe] dasie} A iAE-g Adgst
7] o)A 712 Ay] AvEe 1719 77 AL
o o]5o] 1-387HA] 1570e] A2 FAEe g F

T 7 ekl A4 £HF(MW) TR A &%) 48] =7HA/KWh)
TR #1 1 200 7.0 21.6
A4 #2 1 200 6.8 243
AL #3 1 150 6.0 27.0
LNGE3& GIT #1 3 50 3.0 38.7
LNGE3 #1 1 400 10.0 342
LNGE3 #2 1 400 10.0 36.0
LNGH)3} #3 1 450 11.0 31.5
At #1 2 250 15.0 207
ek #2 1 500 9.0 17.1
Mk #3 1 500 85 135
LA #1 AFE) 1 1,000 9.0 45
AR #2 HFR) 1 1,000 8.8 45

ofLix|2s M11¥ HM1E& 20024 3



TARAET AAY FUAENE Tjst UL B)nlg A4k 53

Table 3. Candidate plants data of utility.

1 7] £4e) 714 8HA) £3F AR & ikl kg d 7wt} o
= o5 MW) (%) (2/KWh) (A LKW) )
A4 5 200 7.0 18.9 731.25 25
LNG £ 4 450 10.0 31.5 450.0 20
A =t 3 500 95 12.6 956.25 25
LAHA@FRE) 3 1,000 9.0 3.6 1462.5 25
AR FT2) 3 700 7.0 2.7 1575.0 25

Table 4. Candidate plants of utility when neglecting
IPP.

Table 6. Candidate plants of utility when considering
LNG C/C plants 450 MW (peak plant).

_ AAE AR LNG 4238 4948 LNG
d 5 £A4 23 Mg “ A% AL o ek =
EEERINCER ST R s A Sg A @re) @e) WA
1 5 3 3 0 0 1 5 2 3 0 0 1
9 3 6 0 0 3 9 2 6 0 0 1
5 9 3 6 2 0 5 9 2 6 1 1 1

Table 5. Annual costs of utility when neglecting IPP.

Table 7. Loading order of total plants.
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1 716,284.8 2,355,642 1,236,132 1,835,794.8 FH Az (EFeR) 1 2.7
3 786,937.5 1,457,127 1,003,905 1,240,159.5 FB ARHF@,R) 2 3.6
5 587,139.3 1,792,863 1,586,313  793,689.3 AR #0 3 45
Z 2090,361.6 5,605,632 3,826,350 3,869,643.6 A7 #1 4 4.6
FH At 5 12.6
Al 43 6 13.5
2 wbr)e 2 g E FAEY SlEh Aek #2 7 17.1
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Table 8. Calculation results of avoided generation
cost.
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Table 9. Candidate plants of utility when considering
LNG C/C plants 450 MW (base plant).

o LNG . 92 A3 LNG

9= L g AR gz @22 A
1 5 2 3 0 0 1
9 2 6 0 0 1
5 9 2 6 0 2 1

Table 10. Loading order of total plants.
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F12 AR (FeR) 1 27
IR JARAHFH SR 2 3.6
AAE #2 3 4.5
AR #1 4 4.6
FH Me 5 12.6
22} 2EA A (LNG) 6 0.0
At #3 7 13.5
Ael #2 8 17.1
FH FAHL 9 8.9
Ael #] 10 20.7
FA4 #1 11 21.6
I 2] 12 24.3
A #3 13 27.0
F® NG 2§ 14 315
LNG &3 #3 15 31.5
LNG &3 #] 16 342
LNG &8 #2 17 36.0
LNG &% GIT #1 18 38.7
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Table 11. Calculation results of avoided generation
cost.
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Table 12. Candidate plants of utility when considering
coal plants 500 MW (base plant).

LNG /S'.] €l "ﬂx}?:']
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=3 #@eE) Fe2) WA
1 5 2 3 0 0 1
3 9 2 6 0 0 1
5 9 26 0 2 1
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Table 13. Calculation results of avoided generation
cost.

Table 15. Calculation results of avoided generation
cost.
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Table 14. Candidate plants of utility when considering
LNG 450 MW & coal plants 500 MW (base & peak
plant).
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Table 16. Allocation result of avoided generation cost.
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