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Economic Evaluation of Unused Space PV System Using the RETScreen Model
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ABSTRACT

Recently, There has been much discussed about unused space. This space can be used in a variety of ways.
Utilizing it as a facility, craft shop, and utilizing renewable energy generation facilities. Especially, in terms of
climate change should be supplied renewable energy. Renewable energy needs to be developed in terms of
responding to climate change, and the recent Paris agreement is also emphasizing the importance of renewable
energy. In particular, renewable energy needs to be widely disseminated. And renewable energy is limited space.
In this regard, idle land can provide opportunities for securing new renewable energy generation facilities. The
introduction of new and renewable energy facilities in idle space can enhance the self-sufficiency rate of the local
community, which is significant in terms of responding to climate. In this study, to investigate the possibility of
utilizing a unused space for a photovoltaic power generation facility, we investigated the amount of electricity
which could be generated through photovoltaic power generation, and the economic effects, using a RETScreen
model. The results showed that 9,738 MWh of power can be generated and that 4,540 tCOeqcan be saved. Regarding
the economic effect, the net present value of the facility was shown to be 2,247,389,020 KRW. As the net present
value was shown to be positive, we believe that the installation of a photovoltaic power generation facility in an
unused space would have a positive economic effect. We found the net present value following the fluctuation of
the SMP price to be positive, though there was some variation. However, as the economic efficiency was shown
to be low because the net present value in relation to the maintenance costs was negative, we believe that
maintenance costs must be taken fully into account when evaluating economic efficiency. In particular, as subsidies
can be used to cover maintenance costs which must be factored into photovoltaic power generation, we believe
that photovoltaic power generation can have an economic effect. Because spaces not currently in use can have a
positive economic effect as renewable energy power generation facilities, and can also contribute to the reduction
of greenhouse gas emissions, unused spaces are thought to greatly help local governments to cope with climate
change as well as reinforcing their related capabilities. We believe our study will help local governments with
decisions relating to unused real estate utilization in the future.
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Table 1. Unused space of study site
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Table 2. Annual average climatic elements of study

site
Air Relative Dall‘y S olar Wind
. radiation-

Month  temperature humidity . speed

(0) %) horizontal (ms)
(kWh/m*/day)
January 5.0 41.0 2.52 35
February 5.8 62.0 3.15 34
March 9.8 60.0 3.83 35
April 14.6 59.0 4.80 2.8
May 18.7 69.0 5.15 3.6
June 214 80.0 4.82 2.8
July 24.8 85.0 4.19 32
August 24.2 86.0 4.15 35
September 22.7 75.0 3.58 2.8
October 17.9 68.0 3.34 2.9
November 12.7 61.0 2.61 2.5
December 35 50.0 2.34 33
Annual 15.1 663 3.71 32
average

Table 3. The properties of proposed mode

Type mono-si

Power capacity 250 W
Slope 30°
Inverter efficiency 90%

Inverter capacity 100 kva

Source: Lee (2014), A study on the master's thesis of Konkuk
University.

Classification Study site Area
Unused public land Former protected horticulture research station 165,000 m?
Unused closing down a school ~ Chunga elementary Dachang-dong branch school 7,745 m’

Low utilized sports park

Gangseo Sports Park

Site area: 208,985 m’
Rooftop and parking area 27,120 m’

Total area

408,850 m>
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Table 4. Economic evaluation factor of proposed model

Initial costs 1,981,000 won/kW

Project life 20 year
Discount rate 5.5%
O&M costs 1%

Electricity export cost 100.59 won/kWh
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Fig. 3. SMP cost trend.
(Source : Korea Power Exchange)
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Table 5. Economic evaluation factor of subsidy

Classification Subsidy

Solar power generation

. . 100 won/kWh
supporting system in Seoul

Feed in tariff in Japan 292.59 won/kWh
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Table 6. Photovoltaic generation equipment available
capacity of study site

Available capacity

Type Area (m?
yp (m) kW)
Unused public land 165,000 8,250
Unused closing 7745 387
down a school
Low utilized 236,105 776
sports park
Total 408,350 9,413
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