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Project Goal
Site: Gapa-do Island

Analysis of Carbon Free Island program for 
Gapa-do

An island between the main Cheju Island and Mara-do
130 households with population at 312

Peak load:  244kW
Existing Generation:

150kW Diesel Generator (x 3)

Annual energy:  1090MWh/yr

GAPA-DO ISLAND



출처: 경향신문

Background:  Carbon-Free Island Program 

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….



출처: 에너지경제신문

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 kW. The new installation was 
expected annually to reduce the oil 
import in the amount of $200,000 and 
the carbon reduction of 677 tons. 



Simulation Input data
Load Profile



Simulation Result
Case 1

- Diesel Generators Only (existing system) 

* CO2 emission : 1000 t/yr  

Case 2

- Diesel Generator – WT – PV – Battery

* CO2 emission : 413 t/yr



Country Carbon Tax

Denmark ㆍ1993: 50% Carbon Tax introduction
• 1996: Introduction of Carbon Tax on Natural Gas 
ㆍ Carb Tax:  $1 - 6/CO2.ton (2004)

Germany ㆍ1999:  Increased rate on the Special mineral oil tax on gasoline, PLG, and Natural Gas
ㆍCarbon Tax :  $ 0.5- 20/CO2.ton (2004)

United Kingdom ㆍ2001:  Taxation on LPG, cola, natural gas, and electricity
ㆍCarbon Tax: : $ 0.3- 2.5/CO2.ton (2004)

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

New Zealand ㆍCarbon 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) ㆍFirst Carbon taxation in the US in April 2007.
ㆍCarbon Tax: $7/CO2.ton, which amount to $1.33$/m to each household.  Households 
with renewable installation could get reduction.  

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

Canada
(Vancouver)

ㆍCarbon Tax: $0.025/L on gasoline, diesel, and natural gas from July 2008.

Carbon tax: status [in US$]



HOMER Simulation




