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Calculating the Optimal Capacity of Energy Storage System to Reduce
CO2 Emission for Power System in Je-Ju)
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Abstract - In this Paper, optimal capacity of energy storage and amount of CO: reduction in Jeju is calculated. Based
on electricity demand data of Je-Ju from 2006 to 2007, the estimation electricity demand from 2009 to 2018 is performed.
To calculate the amount of maximum CO: reduction and energy storage capacity in Jeju, the 4th power supply planning
and IPCC guideline are used. Finally, Optimal capacity of energy storage and the amount of CO: reduction are showed.
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Fig. 1 The actual power usage data in Je-Ju
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Fig. 2 The capacity of generated plant in Je-Ju
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Table 1 The amount of generated power in Je—ju based on
4th power supply planning.

1 4% MHEZAE e MFXY UXde] S

[T MW]
qle A5 A FVIC A
2009 670 37 150 857
2010 670 44 150 864
2011 615 44 400 1,059
2012 575 53 400 1,028
2013 575 53 400 1,028
2014 575 53 400 1,028
2015 575 53 400 1,028
2016 575 53 400 1,028
2017 575 53 400 1,028
2018 575 53 400 1,028
2019 575 53 400 1,028
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2009 78.1%E AAGtAL U= A Hdel FAHE 2019
9 559% 74A wk& Aol olo] wks] HVDC 2009
185%0ll A 2019 389%71A =& A & el th[5][7]

22 ESSHAA 22 + U= CO, AT

IPCC wamjEAFE IPCCAAA Aogh dHAmT&
ne gaEds A5z AYd AemA, 7 29 2o
olE o]&sto]l Zt ArE CO, WiEZFS otuist 2e 4

& St A& Jn8]

0 AARRE WA LAt s wjEY

MEF pgan = BE2H g, MEAT pan (1)

MEL poan - AR FFol o Fox1 GHGS W
=% (kg GHG)

A, e A= < (T))

WEATF pae - DR FR 2 Fol GHG #=

A (kg gas/Tj). CO, o &, o]= 1
2 7F4%E 'k Al9=(carbon oxidation

factor)E X33t}
AT 2o 93 FulE
WS = MEFcas (2)

T 2 IPCC Et2uif &4 5=(CARBON EMISSION FACTOR :
CEF)
Table 2 IPCC CARBON EMISSION FACTOR
e A4S
ARTE kg Ton
C/GJ C/TOE
14 A5 20.00 0.829
ik e AENED) 17.20 0.630
3af 18.90 0.783
F37rEd 18.90 0.783
55 19.60 0.812
G 19.50 0.808
;’;;} K 20.20 0.837
Az 24 T 21.10 0.875
bk LPG 17.20 0.713
WA 20.20 0.829
olxdE 22.00 092
&8F 20.20 0.829
Petroleurn Coke 27.50 1.140
Refirery Recktork 20.20 0.829
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Table 3 CO, emission of each plant in je-ju based on

IPCC guideline
o W Az [l
(£ /kWh) (tCO, /MWh)
AR 0.4448
AT B-C++ 0.197 0.5959
AT A B-CHr 02 0.5999
AFG/T B-C+ 0.197 0.5959
Al 7= B-CH 0.23 0.6899
AF714 B-CH+ 0.233 0.7014
R By T 028 0.6960
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Fig. 3 Calculating CO. reduction based on capacity of
Energy Storage System
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Fig. 5 Accumulated CO, emission from electric usage

1,800,000
1,600,000

T 1,400,000
vy
1,200,000 |

1,000,000 |
800,000 -
600,000 -
400,000 -
200,000

Co: Bz (

d3 6 ESS Bid| MM 28 £+ U= CO, BATHHE
2 ‘09719)

Fig. 6 Accumulated CO. reduction from energy storage
system capacity(09~19)
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Fig. 7 Accumulated CO. reduction from energy storage
system capacity(sum 09719)
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