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Wl | 2299 | 2209 | 2299 | 2299 | 2299 | 2299 | 2,299
mekg | 572 | 572 | 572 | 572 | 572 | 572 | 572
ri,; 53‘31% 419 | 419 | 419 | 419 | 419 | 419 | 419
@g ;5‘31% 419 | 419 | 419 | 419 | 419 | 419 | 419
r‘i_,f %}6‘31% 419 | 419 | 419 | 419 | 419 | 419 | 419
Wl | 2299 | 2209 | 2299 | 2299 | 2299 | 2299 | 2,299
meky | 572 | 572 | 572 | 572 | 572 | 572 | 572
ZLES! 4 4 4 4 4 4 4
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(RE E 4 A%

T8 | 2011d | 20129 | 2013 | 2014 | 2015 | 2016 | 2017

A 890 890 890 890 890 890 890

ALel-s 160 160 160 160 160 160 160

=]
s 94 94 94 94 94 94 94
AR & 69 69 69 69 69 69 69

A | 7,192 7,192 7,192 7,192 | 7,192 | 7,192 7,192

AEE | 2,466 2,466 2,466 2,466 | 2,466 | 2,466 2,466

st | 8,565 8,565 8,565 8,565 | 8,565 | 8,565 8,565

Se-3 | 13,597 | 13,597 | 13,597 | 13,597 | 13,597 | 13,597 | 13,597

24 5,302 5,302 5,302 5,302 | 5,302 | 5,302 5,302

By 786 786 786 786 786 786 786

ofstd | 1,074 1,074 1,074 1,074 | 1,074 | 1,074 1,074

=A% | 6,308 6,308 6,308 6,308 | 6,308 | 6,308 6,308

850 850 850 850 850 850 850

sHd 621 621 621 621 621 621 621

= 419 419 419 419 419 419 419

RN - - - - - - 4,260

A | 81,337 | 81,337 | 81,337 | 81,337 | 81,337 | 81,337 | 85,597

_65_




e X5 oIFF 8 AN AHESR

e | AR A ease A AL T
[KWh/d]| [GI/d] | [tCOzeq]

Wl 7 40,947 393 19 4,148 20,000 3.9
24 61,728 592 29 6,253 28,000 4.5
ofwllol A 138,636 | 1,331 65 14,044 74,000 5.3
= 7| & 21,330 205 10 2,161 20,000 7.4
THH 26,496 254 12 2,684 40,000 14.9
=X 15,339 147 7 1,554 32,000 20.6
Akstd 10,289 99 5 1,042 26,000 24.9
G 23,501 226 11 2,381 60,000 25.2
el 11,296 108 5 1,144 40,000 35.0
=R, 13,099 126 6 1,327 60,000 45.2
A 362,660 | 3,481 169.1 36,737 400,000 10.9
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Abstract

Reduction Potential of Greenhouse Gas Emissions

of Green Campus Using LEAP

YoungKee Lee
Cooperative Course for Climate Change
The Graduate School

Sejong University

The government of South Korea implements both emissions trading system
and GHG energy TMS (target management system) to reduce GHG emissions.
Following to a roadmap for achieving the national goal of GHG reduction, the
GHG reduction in the building sector should be 26.9% by 2020 (Ministry of
Environment Environmental Statistics Portal, 2015).

In 2015, the energy consumption in the building sector in South Korea
indicates 2,492,000 tCO2eq, the energy consumption from universities is
338,000 tCO2eq, it means that the academic institutions account for 13.6% of
the whole consumption in the building section. In other words, the universities
are one of the institution which generates significant GHG emission.

Thus, it would be necessary not only to establish an inventory for GHG

management but also to make an effort to reduce GHG emissions. Green
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campus campaigns are implemented to reduce GHG emissions at various
universities all over the world. Some of universities in South Korea also
proceed GHG reduction programs through the Green Campus Campaign.

In this study, we analysed the energy consumption and GHG reduction
potential by using LEAP (Long-range Energy Alternatives Plan) - a long-term
energy alternative model, to figure out the GHG reduction of Green Campus
Universities. Green Campus S University is set up as a subject of the study.

As a result, the total GHG emissions of S University were 32,870 tCO2eq in

2017 as the standard. Electricity accounts for 98% of a total fuel emission
LNG does 2% of it. Air conditioning system occupies 90% of LNG
consumption.

Four scenarios are set up to estimate the GHG reduction potential of S
University. The first scenario - a standard one - that is assumed that a current
trend in energy use would remain intact in the future. The second scenario is
to reduce energy consumption through a high degree of efficiency of energy
equipment. This scenario is carried out by replacing the LED lighting, building
a lighting control system, and constructing double-paned windows for insulation.
The third scenario is which is reflected on the installation of new and
renewable solar PV, and the last scenario is integrated with both the second
scenario and the third one.

In conclusion, the third scenario with the installation of new and renewable
solar reduces by 5.4%, the energy consumption in this case shows 34,844
tCO2eq. The second scenario indicates 31,725 tCO,eq, it means that this case
reduces by 15% compared with the standard scenario. and the integrated

scenario shows 29,780 tCO2eq, it assumes that the emission would be reduced

_68_



by 20% compared with 2017. T could confirm.

In conclusion, the scenario with the installation of the high degree of
efficiency of energy equipment is expected the most profound effect.

From a financial point of view, the best result is the method with
double-paned windows for insulation. In the case of remodelling windows, the
result indicates 169 tCO,eq of reduction potential per year. The method with a
solar power system shows 60 tCO.eq per year, and the method by establishing
both LED and lighting control system designates 8 tCO.eq per year.

Consequently, this study confirms that a green campus S university could
reduce the power sector, which occupies the largest portion of the building
energy load, by installing the high degree of efficiency of energy equipment
based on a reduction technology. If further advanced mitigation measures would
be added to the electric power sector in the future, it is expected that reducing

energy consumption and GHG emission reduction could be maximised.

Keywords : Green-campus, Greenhouse gas, MBO(Management by Objective),
Greenhouse gas reduction potential, inventory, the LEAP framework
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