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Abstract

Analysis of GHG reduction scenarios on Green
remodeling using the LEAP Model

-Seoul Main Customs demonstration project-

Young-joong Yoon

Cooperate Course for Climate Change
The Graduate School

Sejong University

The tendency of energy demand increase as of the recent unusual
weather, unstable operation of nuclear power plant and disruption of
thermal power plant have made shortage of reserve power and
deepening trend of energy demand and supply imbalance. To solve
annually repeated imbalance of energy demand and supply and to
achieve the national target of greenhouse gas emission, the

countermeasure by each department is urgently requested.

Meanwhile, advanced countries, such as Germany, U.K., and etc., have
set a goal to improve energy efficiency for building sector, and
promoted various inducing plans of financial support, such as subsidies

and interest free loan for building renovation. Recently Government also



announced building sector greenhouse gas emission plan through
road—map of 2020, by green building, such as Green Home project,
ESCO, Carbon Zero House, and etc.. In addition, to materialize this
target, Government has proposed national strategy, implementation plan
and political saving effects, by basic plan and regulation of Green

building support, but sofar it is insufficient.

Today the buildings over 15 years old are about 74.196 of total
buildings, and have consumed 21% of total energy (about 40% of
advanced county). So to achieve greenhouse gas emission goal of
building sector. the improvement of energy efficiency and remodeling of
old buildings considered as a counter plan to enforce the policy.
However the current green remodeling projects are only 10 cases
including annex building of Seoul Customs Office, so the empirical case

study is insufficient and there should be further studies.

Thus It is intended to set a greenhouse gas emission scenario based
on green remodeling pilot project (Annex building of Seoul Customs
Office) using LEAF model, a long-term energy plan analysis model, to
calculate the energy saving and greenhouse gas emission till year 2035

as well as to analyze the effect of electric power saving cost.

Total 4 scenarios were made, Baseline scenario, assuming the past

trend is to be maintained in the future, Green remodeling scenario,

reflecting actual green remodeling project of Seoul Customs Office



(replacing air conditioning system, improve insulation, implementing LED
lighting), Behavior improvement and Renewable energy supply, and

Total scenario.

According to the analysis result, the energy demand in 2035 of
Baseline scenario was 5.9% decreased from base year 2013, that of
Green remodeling scenario was 18.9%, that of Behavior improvement and
Renewable energy supply scenario was 21.6% and that of Total scenario
was 27.7%. The greenhouse emission of base year 2013 was 2.1k
tCO9eq, and it was expected 1.98k tCOqeq, approx. 5.8% reduced, in 2035
by Baseline scenario. the cumulative greenhouse gas emission saving of
the analyzing period were 2.2k tCOseq by Baseline scenario, 6.5k tCO-eq
by Behavior improvement and Renewable energy supply scenario, and
6.7k tCO2eq by Total scenario. According to the density analysis of
greenhouse gas emission by scenario and by application of the last year
of the projection, the saving of Green remodeling scenario comes from
lighting and air—conditioning sector while that of Behavior improvement
and Renewable energy supply scenario comes from lighting, equipment

and others sector.

In addition the effect of electricity saving cost through energy saving
has been estimated, and it was approx. 670 million Won by Green
remodeling scenario and appro. 810 million Won by Behavior
improvement and Renewable energy supply scenario. So it is analyzed

that of Behavior improvement and Renewable energy supply scenario



would be approx. 17.3% higher than that of Green remodeling scenario.

As a result, the deducted conclusion is that the more effective way of
energy and greenhouse gas emission saving would be Green remodeling
scenario for the initial period, because of the -characteristic of
construction, the effect can be distinctively visible before and after the
start year, but would be Behavior improvement and Renewable energy
supply scenario for mid and long term. Green remodeling scenario gives
not only the improvement of energy efficiency of old building but also
providing convenience and comfort as well. Therefore it is understood
that the effect of greenhouse gas emission could be maximized in case
the detailed process of energy performance improvement has been
implemented by diversified and optimized way according to the
characteristics of the building as well as carry out concerned behavior

improvement.

Keywords : LEAP model, Green remodeling, GHG reduction, Future energy

demand
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