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A Study on a Generation and Transmission Planning Considering CO2 Emission
Constraint and Emission Trading

S HR BRI UG ET LB H
(Kim, Yangil - Chung, Koohyung - Han, Seokman - Kim, Balho)

Abstract - WASP which is used to plan generation expansion has disadvantages that can’t manage environmental
factors and regional supply-demand planning. But with the effectuation of the United Nations Framework Convention on
Climate Change (UNFCCC) and Kyoto Protocol, it is expected that reducing greenhouse gases affects power system in
its long-term generation expansion planning. Therefore national countermeasures is needed.

This paper formulates a mathematical model considering CO2 emission constraints and Emission Trading that will be
enforced. This model is based on the MEFISET (Model for Economic Feasibility of Interstate Elecirical Ties) which

was made by Korea Energy Economics Institute and Hong-ik university and manages generation expansion planning.
And this mathematical model is verified by studying a case system.
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Fig. 1 Case system (3-Bus)
= 2 27| diolH (SH2I:MW)
Table 2 Generators data (Unit-MW)
_ ZMd tee
=d | TYPE | @ dv 8% °,
° A BF
COAL 0 50,000
OIL 5,000 50,000
BUS1
GAS 5,000 50,000
NUKE 0 100,000
COAL 5,000 50,000
OIL 5,000 50,000
BUSZ 2
GAS 5,000 50,000
NUKE 10,000 100,000
COAL 10,000 50,000
OIL 0 50,000
BUS3
GAS 5,000 50,000
NUKE 15,000 100,000
= 3 M2 folg (SHR:MW)
Table 3 Transmission line data {UnitMW)
7«,5-] 7 L‘{?_
7 % @ gw | NS
Transmission Line 1 10,000 40,000
Transmission Line 2 10,000 40,000
E 4 23t dolg (ch2:GwW)
Table 4 Load Data (Unit:GW)
A BUS1 BUS2 BUS3
Hej #3t 55.0 320 23.0
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£ 5C02 HEAF

(EH21tC/MWh)

Table 5 CO2 emission coefficient (Unit:tC/MWh)
a4 Coal Oil Gas Nuke
Life~cycle =l 0.278 0.215 0.157 0
Life-cycle 1.3 0.357 0.246 0.188 | 0.0057

9] 32 A AlBel Z dulAge HEgH ue @
Abel Al duld 2
719 437 4 e A £33, 222 ¥ 32 4}

}\ﬁ_"} oc}:)\

e

At & 3

262 CO2 vl =2 S8 Mg 2 HulAH(Z2

Aetel Z9)

MEFISET 28 & o] 43 HulAl g CO2 Wi At
213 o AvAge] FAEs oL 2o 9, 94714 Co2
HEFe Alag AAd st AGE FUCh

CO2 &% At ¥ A 284 && 259 v
23 2 CO2 vig o] B Aehdde Huizke &9
o CO2 wWiE#o] Fe YA dde HugFo] ol
Ag 9% & Urh %xd’éﬂlal A &3] FoE AL
CO2 wi& o] A& fAxggdo] K3 AR MY 24 1
off NAHQA7] WEelrt. Xz Aty ud dxgd

f

g AT duid $AARY LT FH 5 O & Aol ZAHNY] W& & w82 MEFISET E8& )&
& UEY] E 4= BEEARY g 23}, E 5 2 2 3 HulAg R F713te] USD 1.56873%10' o]tk
ALd Co2 HH%?%]-’F% L}EMBI ) A}Eiloll*it “‘@_’tﬂ
ife-cycle)& Table 8 Generation faciliies capacity (Unit:Mw)
. . 8 & 2| N8 e | £ Auez
26.1 MEFISET 282 0|83 Au|A ¥ ZO|TVPE | 4NST | Q8 8% | AN¢
COAL 0 8,097 8,097
MEFISET 2& g § Atdl Al2adde] 14 o Hu)7 OIL 5,000 0 5,000
5} o @‘v = Q— 3 BUSI
Hel A%s oER 29 GAS 5,000 12,945 17,945
NUKE 0 14,864 14,864
=z 6 WM Mu|S™ (cHi:MW)
Table 6 Generation facilities capacity (Unit:=MW) COAL 5,000 12,392 17,392
A lTYeE |8 amen | ay g3 | 3 duse puszl 0% | 500 0 200
COAL 0 13,243 13,243 GAS 5000 0 5000
Susy OLL 5,000 0 5,000 NUKE 10,000 0 10,000
GAS 5,000 17517 22517 COAL 10,000 9,510 19,510
NUKE 0 0 0 pusa2E 0 0 0
COAL 5,000 17,698 22,698 GAS 5,000 0 5000
OLL 5,000 0 5,000 NUKE 15,000 0 15,000
BUS2
GAS 5,000 0 5,000
NUKE | 10,000 0 10,000 E 9 3H Mu8Y (EHR1:MW)
COAL 10,000 14,980 24,980 Table 9 Transmission facilities capacity (Unit:MW)
BUS3 OIL 0 0 0 T8 H Mo $F| A4 &% |5 Mo
GAS 5,000 0 5,000 Transmission Line 1| 10,000 16,228 26,228
NU. 0 1
KE 15,000 5000 Transmission Line 2| 10,000 9,500 19,500
E 753 Mduo|gat (Sh2l:MW) 263 CO2 &2 Sz Mo sjEAAHAE st
Table 7 Transmission facilities capacity (Unit:MW) Mu{A & (52 mte H2)
5 d Aol gF N g2 4 . - 5
b il il ) Coz WEF Aokt MED AdE D WA 2
Transmission Line 1{ 10,000 26,838 36,838 = tSd 2tk o, 97)4 CO2 WEFHH wEAAGE
‘ . AlzE A o As Fow wEde s14e USD
Transmission Line 2 10,000 14,970 24,970 1201t}
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Table 10 Generation facilities capacity (UnitMW)

EH| TYPE | @ HulgF | Ad &35 | & Av) 8%
COAL 0 13,198 13,198
OIL 5,000 0 ,
BUS1 2,000
GAS 5,000 17,609 22,609
NUKE 0 0 0
COAL 5,000 17,650 22,650
OIL
BUS2 5,000 0 5,000
GAS 5,000 0 5,000
NUKE 10,000 0 10,000
COAL 10,000 14,931 24931
OIL
BUS3 0 0 0
GAS 5,000 0 5,000
NUKE 15,000 0 15,000
= 11 &3 Mu| 82 (SHRMW)
Table 11 Transmission facilities capacity (Unit:MW)
T & | AuEF(ad &3 F 4o 8T
Transmission Line 1 10,000 26,744 36,338
Transmission Line 2 10,000 14,921 24,970
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