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Energy Supply Systems tor CO2 Emission Control
in Korea : An Application of MARKAL Model

Hee Sung Shin*, Jong Chul Hong* and Hee Jung Kang*

Abstract

MARKAL(MARKet ALlocation) Model, one i the most sophisticated energy technology as-
sessment model is applied to finding the optimi m mix of energy sources and evaluating energy
technology competitiveness in Korea. The model is capable of handing Multiple Objective Linear
Programming to test the related cost minimization and environmental control function. In this
paper three environmental regulation scenarios a e observed including 10% and 20% reduction of
carbon dioxide emission level. For the purpose ¢ establishing the basic data base, Korea Refer-

ence Engergy System is also developed on the bise of the year 1989 with technology utilization

and energy flow analysis.
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(Table 1) Useful Energy Demanc for Each Time Period
(Unit : PJ/ Year)

9w 1989 1994 1999 2004 2009 2014 2019 2024 2029
Ak 1914.1 24237 3104.4 3393.8 3711.0 4059.6 4442 .4 4863.1 5325.5
(Table 2> Emission Factors of Resource Activities
(Unit : KTon/PJ)
ol 1] =] 51 Coal ' 0Oil Natural Gas
wlf S A - 23490 1472 13.81

{Table 3> CO, Emissions for Scenario |

(Unit : KTon/ Year}

o= 1984 1994 1999 2004 2004 2014 201y 2024 2024
ulf -E e (R8O 32546 LO406G 1 110366 117405 1 125106 1 156236 | 147620 1 157335
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{Table 4) Upper Bound of CO; Emissiins for Scenario 2 and 3

{Unit : KTon/ Year)

b 5 1989 1994 1994 2004 2009 2014 2019 2024 2029

KOREW) | 68780 74291 94104 99324

,._
o

96664 1 112594 | 122613 | 132866 | 141602

KORE20 | 68780 66037 83648 38292 93924 100084 | 108939 | 118105 | 125868

(Table 5) Primary Energy Supp r in Each Scenario
{(TUnit : PJ/ Year)

WX 1989 1994 14599 2004 2004 2011 2019 2024 2024

KORE1 3430.6 4251.2 20193 SYTES £4565.8 HUS6.2 THOT.D "2 a006.2

KOREL) | 3430.6 4278.8 33910 ar3lo £322.5 6rn.” TR =120 REo0.4

KORE20 | 3430.6 44727 302025 H3UR.4 6411.2 H449.6 10394 852336 Sa401

{Table &> Final Energy Supply ‘n Each Scenario
(Tnit : PJ/ Year)

o | ode | odws o doso | ook bozoon | ool |owie e o
KOREL | 27761 | 35600 | 46067 | 10076 | 54236 | 56002 | 6I1G7 | 64 | s
KOREID | 2761 | %4560 | 4508 | 4078 | 51156 | G800 | edosy | ez 7?_ 4
KOREZ) | 27760 | 51945 | 43785 | 47841 | G208 | 56072 | a7 | st | 70
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(Table 7> Useful Energy from Coal Boiter in Each Scenario

{(Unit : PJ/ Year)

How 1989 1994 1999 2004 2009 2014 2019 2024 2029
KORE1 7.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
KOREIO 7.0 15.0 20.0 25.0 30.0 13.6 40.0 45.0 al.0
KORE2) 0 15.0 20.0 8.6 0.0 0.0 0.0 0.0 0.0

{Table 8 Useful Energy from Qil Zoiler in Each Scenario

(Unit : PJ/ Year)

Hox 1989 1994 1994 2004 2009 2014 2019 2024 2029
KOREL 160.2 200.9 2406 258.9 280.9 307.1 337.8 3735 415.0
KOREL0 | 160.2 201.2 240.6 2568.9 280.9 328.4 337.8 373.5 450.3
KORE20 | 160.2 201.2 2406 275.3 310.9 342.1 377.8 418.5 465.0

{Table 9)* Useful Energy from Gas Boiler in Each Scenario

(Unit : PJ/ Year)

W= | 1989 1994 1999 2004 | 2009 2014 2019 2024 2029
KOREL 0.6 0.3 17.9 266 353 44.0 52.6 61.3 70.0
KORELD | 06 0.0 179 26.6 35.3 44.0 52.6 61.3 700
KORE2) | 06 0.0 179 26.6 35.3 44.0 526 61.3 700
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