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Impact of Carbon Costs on Wholesale Electricity Market
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(Wook Kim - Jong-Bae Park : Joo-Won Lee)

Abstract - Carbon costs, either in the form of a carbon tax or through permit prices in an emissions trading scheme,
would ultimately be reflected in higher electricity prices. This price "pass—through” is very critical to the effective design
of new policies to curb the amount of carbon emissions. This paper sets out in a structured way the factors that
determine price pass—through and how carbon costs would impact on the electricity market and the existing coal-fired
power plants. It is shown that pass-through can vary drastically if the underlying dispatch potential of generators varies
significantly across alternative emissions reduction scenarios. It can also vary depending on the availability of competing
cleaner forms of generation. Pass—through as a measure of business performance is therefore hard to generalize across

different circumstances and should be interpreted carefully.
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Table 1 lllustrative Example for Understanding Pass-Through(1)
EENES EEE 7] @A & [2/kWh] FAt A7 RS ESEE
[¥/COsE] [MWh] A= ehAH] & FA [¥/kWh] [¥1/kWh] [ 4]
0 100 10 0 10 35 40 4,000
20,000 90 10 18 28 50 55 4,950
60,000 30 10 54 64 85 110 3,300
x 2 I 19| Atefof cis gisd|olel ¥ ZHE MItel A LA T(1)
Table 2 Net Pool Revenue and Pass-Through Results for lllustrative Example(1)
G s 51 o] 0] Pass—-Through A4+ 23}
9/CO.E] (29 BHAAS A A3 (1)
[41/C0. [51/kWh] [91/COLE]
0 3,000 - - -
20,000 2,430 15.0 16.67 0.83
60,000 1,380 70.0 77.78 1.30

EtH[E0| CBPTI Aol o|x& H&
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Lo o

g5t

Costy = X;Geny't X (FuelCost_, + Var OM_M + CarbonCostg’t)
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7} +EReservem X ResCost, ,

o= &t 2
Aol gwel wA Yob AgA 1 MBS T +305, % StartUpCost, @
A5 & e 7157 Bol g Ao 4wl + 3 UnservedEnery, VoL
olth. mreju}, whHlE 200595 2012744 Al W] z '

Qe FEe 194 2 29 A wiEaA A0l

2010 AHAdE el s o] AuksiEe] o o] 7] A,

g oEdas FAAFEGAY REEs AFT A, g A EH

B oArAdE s Musiyudas 185g Auyg y A%

CCS(Carbon Capture and Storage)dH|E F3}o] Zd] t AR (t=1,...,8760)

How gdruEAss B AT 45 S 2A Gen,, : 237 g,] A7 to] A 9] ubA ZH[kWh]

S & A= vE 2 F2 8 Fueicost% R g9 AT 1o1A9] R R KW
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Table 3 lllustrative Example for Understanding Pass-Through(2)
ehAH] & ERiAs 471k AH] 8 [9/kWh] Bt A1 G 7HA Aot FJ=d
[91/COxE] [MWh] ARH| ek n] -8 A [¥1/kWh] [¥)/kWh] [ 9]
0 100 10 0 10 35 40 4,000
20,000 90 10 5.4 15.4 50 55 4,950
60,000 30 10 16.2 26.2 85 110 3,300
= 4 # 39| Atz{ofl st HsH[ol X Z+E MIte| A oHZE 1H2)
Table 4 Net Pool Revenue and Pass-Through Results for lllustrative Example(2)
Pass-Through A4t A3}
2~ Q = o]
oo R gt AT A7FE (1)
/00 e A
e/C0 o LW [91/COE] =
0 3,000 - -
20,000 3,564 15.0 55.6 2.78
60,000 2,514 70.0 259.3 4.32
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Table 5 Financial Analysis Results and Pass-Through Rates with Different Carbon Prices in 2013

A F7Y e dgole Wsl (24)
exHul g | SMP H [ ¢] P A el 3} LNGE-38t A&7 A
[$/COE] | [91/kWh] [ = a =tg | =a [ =g o [s7h8 | e EER e A7h&
[z9] %] | =91 | [%] A1 [l | ¢ [=9]] [9%] | ©
0 86.1 46.6 - 16.3 - 14.1 - - 2.9 - - -
25 100.8 53.6 15.1 19.1 16.9 119 | 2158 | 06 3.0 6.1 1.2 1.1
50 1159 60.9 30.7 21.9 343 9.7 | 2309 | 06 3.2 13.1 1.2 1.1
75 1326 689 478 25.0 533 79 | 2441 | 06 36 25.8 1.2 1.2
100 151.1 77.8 67.0 285 745 63 | A549 | 07 4.2 473 1.3 1.2

% F7H8E BaNE A0 $/CO2E) hil 7HEd
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