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ABSTRACT

This study is intended to set a greenhouse gas emission scenario based on green remodeling pilot project (Annex
building of Seoul Customs Office) using LEAP 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, behavior improvement and
renewable energy supply, and Total scenario. According to the analysis result, the energy demand in 2035 of
Baseline scenario was 6.1% decreased from base year 2013, that of green remodeling scenario was 17.5%, that of
behavior improvement and renewable energy supply scenario was 21.1% and that of total scenario was 27.3%. The
greenhouse emission of base year 2013 was 878.2 tCOzeq, and it was expected 826.3 tCO.eq, approx. 5.9% reduced,
in 2035 by Baseline scenario. the cumulative greenhouse gas emission saving of the analyzing period were —26.5
tCO.eq by green remodeling scenario, 2.8k tCO,eq by behavior improvement and renewable energy supply scenario,
and 2.0k tCO.eq by total scenario. In addition the effect of electricity saving cost through energy saving has been
estimated, and it was approx. 634 million won by green remodeling scenario and appro. 726 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. 12.7% higher than that of green remodeling scenario.
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Table 1. Method of analysis of LEAP model

Method. Calculation method and contents
of analysis
Activity level x energy intensity
Activity - Multiplied by the energy per activity level and
analysis the energy consumption per the activity unit.
- Mostly used.
Stock x energy intensity per stock
Stock o . .
. - Multiplied by the stock and energy intensity
analysis
per stock.
Stock of behicles % annual average mileage X
Transpor- .
. fuel efficiency
tation o .
. - Used primarily in transportation demand
analysis

analysis.

Source : Lim JK (2006).
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Fig. 1. Module of Seoul Custom 2035.
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Table 2. Scenarios for anlysis energy savings on Seoul Main Customs building pilot project

Contents of model application

Scenarios Contents Time of ;
application ~ Heating and o ok Light Others
hot water
BAU scenario i ethterer;l(litll;eto be maintained None Assuming the past trend is to be maintained in the future.
Gas engine heat pump (EHP) (EHP)
EHP
introduction YSEM™ is replaced with LNG — LNG — (E.nh)
electric heat pump Application 2015~ Electric  Electric Time
power power reduction
11.11%
Envelope renovation, heating
GRE inh?:t(.:zd and cooling improvement, (EHP) (EHP)
- . . . 0 0
scenario SWAON  eduction of light time 12.27% 12.27%
increase 2015 increase 2015 (LED)
application the past (Enh) (Enh) Energy
LED  Fluorescent light and light trend after 2015 Energy Eneray reduction
replacement bulb are replaced with LED reduction reduction  None 25%
7.4% 7.4%
(Beh) (Beh)
. . . Energy Energy
‘ Behavior Apphc.atlon .durlng reduction : reduction (Beh)
BAR improvement Reduction of energy con- analysis period application application Energy
scenario sumption through the energy None annual annual reduction :
policy and renewable energy (Application application
Renewable Application 2015, trend .of (Ren) annual
application the past behavior 3.53 TOE
energy trend after 2015 improvement) reduction

TOT scenario Integrated application (Effect of green remodeling and behavior improvement scenario)
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Table 3. Analysis of electric power reduction cost for each scenarios (unit : million won)

Scenario 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 Total

GRE

20.1 21.2 223 233 244 255 265 27.5 285 295 305 314 323 332 341 351 359 36.8 37.7 385 394 6335

scenario
BAR
scenario

TOT
scenario

202 224 246 268 29.0 31.1 323 335 347 359 371 37.7 383 389 395 40.1 403 40.5 40.7 41.0 412 7257

31.8 345 37.1 398 425 452 467 483 49.8 514 529 537 546 554 563 571 57.5 579 583 587 59.1 1,048.6
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