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Abstract

The global warming due to greenhouse gases is now the hottest issue all over the world. The world has
been under CO» war since the Kyoto Protocol was opened for signature on December 11, 1997 in Kyoto, Japan.
The Kyoto Protocol now covers more than 164 countries globally as of July 2006. Countries that ratify this
protocol commit to reduce their CO; emissions, or engage in emissions trading. Korea is also expected to obey
the Protocol starting in 2013, which will give a serious shock especially to the electric power industry. The
power plants buming the fossil fuel produce more than 20 percent of national total CO, emission. This paper
presents the calculation of the amount and cost of CO; emission w.r.t. generator MW output and its application
to power system operation. The CO; emission function is derived using the input-output coefficients of the
thermal power plants. The optimal power system operation considering CO; emission and its cost is
demonstrated on a five-bus sample power system
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Fig. 1. Input-output curve
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Table 1. Carbon content factors
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o g
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Fig. 2. A Five-bus system

2. MEIS
Table 2. Line Parameters((p.u.]))
from | to R X Shunt Y
2 3 .030 103 .050
2 4 105 347 .010
2 5 .080 .262 020
1 4 106 .403 010
4 5 .033 118 050

E 3. Base-case @M data ¥ ZFAHA AN}
Table 3. Base-case bus data and power flow

Bus PG PD QG QD A%

1 515 - | -.061 - 953
2 688 468 | -184 .058 .98
3 7 860 569 200 | 1015
4 - 362 - 042 946
5 - 174 - .010 954
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Table 4. CO: emission and Operating Cost

Case I | Case II | Case III
Fuel cost ($/hour) | 5,730 | 6851 5,835
CO; emission cost | 1,986 1,484 1,744
($/hour)
Fuel+CO; emission | 7,717 8,336 7,579
cost ($/hour)
COz emission 1419 1060 | 1246

(ton-COy/hour)

Pai 0.078 1.421 0.487
P2 1.101 0.059 0.712
Pg3 0.7 0.7 0.7
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