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Project Goal

» Site: Gapa-do Island

» Analysis of Carbon Free Island program for
Gapa-do

GAPA-DO ISLAND

An island between the main Cheju Island and Mara-do

v

» 130 households with population at 312
» Peak load: 244kW
Existing Generation:

»  150kWV Diesel Generator (x 3)

»  Annual energy: 1090MWh/yr
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Background:

Carbon-Free Island Program
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Kyung Hyang News
9/9/2012

..Replacement of the existing
three 150kW

Diesel generators by

Two 250kW wind turbines and
99kW PV panels as well as
energy storage facility.

---It is expected that the
renewable energy can cover
the entire load of the island,
thus making Gapa-do world’s
first carbon-free island....
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Carbon-Free Island Program

Energy Economics News
9/11/2012

---- As a major component

for the “carbon-free island” project,
two 250kW wind turbines were
installed at Gapa-do. The island has
been served for its annual energy of
1090 MWh by 3 diesel generators of
150 KkW. The new installation was
expected annually to reduce the oil
import in the amount of $200,000 and
the carbon reduction of 677 tons.
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» Load Profile

Simulation Input data

Baszeline data

Month | January A
Daptype [weekday =

Hour Load (ki) | =
00:00 - 01:00 0,000
01:00- 0200 80,000
02:00- 0300 20,000
03:00 - 04:00 80.000
04:00 - 05:00 30,000
05:00-08:00)  140.000
06:00-07-00) 140000
07:00 - 0800 40,000
(8:00 - 09:00 40.000
09:00 - 10:00 30,000
10:00-11:00 80,000
11:00-12:00 140.UUUj

Fandom variahility

Day-to-day
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Seasonal Profile

Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec

T T max
daily high
mean
daily low
min

Jan Feb  Mar  Apr  May  Jun Jul o Aug o Sep Ot~ Mow  Dec  Ann
Bazeline | Scaled Efficiency Inputs...
Average Kiwhid) 253 253
Average (ki) 106 106
Peak (K] xg 257 Plat... Expart...
Load factar 0.410 0410 Help | Cancel | oK |
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Simulation Result

» Case |

- Diesel Generators Only (existing system)

Generator 1

Diezel Price [$4L] |2 -
E Double click on,a system below for —  ——
Generatar = Primary Load 1 0 [ [, | Dl | Die | Diad Initial Uperating | otal COE |Hen, | Uiesel || biE1 | DG | Diad
2ohuiid | CHCHCE (k) | kW) | W) | Capital | Cost(8/vn | NPC |ligAawho|Frac | D" | chrsh | (hrsd | chrs)
I Cmiy 180 150 $70,000 803830 49289863 087 ) 000| 376011 [ 8760 3008
alC

* CO2 emission : 1000 t/yr

» Case 2
- Diesel Generator —-WT — PV — Battery
WES 30 —’@anwﬁ y ‘—. Global Solar (Kwhim?d) |40 | windSpeed m/s) |67 v| DiesslPriceg/)|2  +| COZPenalygm|15 =)
Bl 2 Dauble click an 2 system below for ¢ Categorize  Overll
Generator 1 o o wendl DGl | D | LIeE (Cony, Initial [perating | otal COE [|Hen)| Liesel § UGl | Digé
PSSR g (ki) | (ki) (kwy| Capital [Cost(dn| NPC  [igAdniFracl (D | thrs) | (hrs)
Gen._’m2 Conmeiter U L inen@E [P 10 1 180 1800 240 400 $3922000 380524 $eie0ana| 0769 ool 15677 ) 4646 420
A N

* CO2 emission : 413 tlyr
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Country Carbon Tax

Denmark « 1993: 50% Carbon Tax introduction
* 1996: Introduction of Carbon Tax on Natural Gas
- Carb Tax: $1 - 6/CO2.ton (2004)

Germany - 1999: Increased rate on the Special mineral oil tax on gasoline, PLG, and Natural Gas
- Carbon Tax : $ 0.5- 20/CO2.ton (2004)

United Kingdom | - 2001: Taxation on LPG, cola, natural gas, and electricity
- Carbon Tax: : $ 0.3- 2.5/CO2.ton (2004)

France - Carbon Tax: As of 2004, under review after the verdict of violation of the constitution on
General Tax on Pollution Activities (TGAP)

New Zealand - Carbon Tax: $ 10.67/CO2.ton (2005) was approved by an act, however, the tax collected
is currently being used to lower other taxes.

USA (Colorado) | - First Carbon taxation in the US in April 2007.
- Carbon Tax: $7/CO2.ton, which amount to $1.33%/m to each household. Households
with renewable installation could get reduction.

Canada (Quebec) | - Carbon Tax: Taxation started in 2007 for petroleum, coal, and natural gas, and the
annual amount is expected to reach at $200M.

Canada - Carbon Tax: $0.025/L on gasoline, diesel, and natural gas from July 2008.
(Vancouver)




Power & Energy
System Lab.

HOMER Simulation





