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ABSTRACT

With continued economic growth, Korea has seen an increase in the nighttime activities of its
citizens as hours of activity have extended into night. There is an increasing trend in energy con-
sumption related to citizens’ nighttime activities. In order to analyze ideas for an efficient replace-
ment of the power consumption of streetlights and for profit generation by applying grid-type solar
systems, this study used an RETScreen model. Through energy analysis and cost analysis, the
application benefit and viability of grid-type solar street light systems were analyzed. With analysis
result of a total weekly power generation of 114 kWh via a grid-connected solar streetlight sys-
tem, it was shown that the net present value of a grid-connected solar street light system is 155,362
KRW, which would mean a payback period of about 5.2 years, and as such, it was shown that
profit could be generated after about 6 years. In addition, if the grid-connected solar power gene-
ration system proposed by this study is to be applied, it was shown that 401,935 KRW in profit
could be generated after the 20-year useful life set for the solar system. In addition, the sensitivity
analysis was performed taking into account the price fluctuations of SMP, maintenance. As a
result, a payback period has increased by 1~2 years, and there were no significant differences. Be-
cause the most important factor that affect the economic analysis is the cost of supply certification
of renewable energy, a stable sales and acquisition of this certification are very important. the Seoul-
type Feed in Tariff(FIT) connected to other institutions will enable steady sales by confirming to
purchase the certification for 12 years. Therefore, if those issues mentioned above are properly
reflected, Central-grid PV system project will be able to perform well in the face of unfavorable
condition of solar PV installation.
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Fig. 1. Central grid PV street lamp system.
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Table 1. Advanced research of PV system by using RETScreen

Author Project life(year) Grid type
G. C. Bakos, M. Soursos, N. F. Tsagas(2003) 30 Isolated-grid
G. C. Bakos, M. Soursos(2002) 30 Isolated-grid
M. EL-Shimy(2009) 25 -
Anish Modi, Anirban Chaudhuri, Bhavesh Vijay, Jyotirmay Mathur(2009) 24 Isolated-grid
Calvin Lee Kwan, Timothy J. Kwan(2011) 20 Isolated-grid
Kyoung-Ho Lee, Dong-Won Lee, Nam-Choon Baek, Hyeok-Min Kwon, .
Chang-Jun Lee(2012) Isolated-grid
Anjum Khalid, Haroon Junaidi(2013) 30 Central-grid
Hyeong Cheol Choi, Nam Hyeong Lee, Jeong Ho Chang, Hye ran Na 20 i
(2009)
Yoon-Min Park, Seong-Kwan Hong, An-Seop Choi(2011) 25 Isolated-grid
Sung-Hun Lee, Hyeong-Cheol Choi, Dong-Keun Lee, Jin-O Kim(2011) 20 -
Ji-Hee Lee, Han-Bo Cho, Tae-Han Kim(2012) 20 Central-grid
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Fig. 2. RETScreen model analysis procedure.
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Table 2. Present condition of street lamp at Gw- ojg], &7t oflx] Au|ZFS 825717 kWh, AH
angjin-gu AHg 2 AW oF oA Tl AEE:
2o L}EHT
Light source W The number of lamp o= HENRE
70 366 o N
312 A ay
100 423
Metal halide 0 34 L o‘j:'l_y\]o_:}g_] 7]12)].—53%_‘0? RETSceeno] 7=
o Q= NASA AEE ARG, BgE F
= 7 HAARel A QRS UL E8s 3
%0 4 Pl EAQFEALES AR Hlo] el Al o]
Sodium 100 464 F2E0] 9l 1982~2011d Ao HF YA
1U]
150 40 2 ARE ARgStYch AL A7 HaErlee
0 % °2 vepyton, iSRS 42 217} 63.7%
LED 2.4 m/sE UeEtytct,
70 150
Total 1,931
o 3.2 AuzR=Y HA

Table 3. Annual average climatic elements of site

Month temp/z;;ture Relative humidity radiziiilll}ihiiz:)ntal Wind speed
©°C) ) (KWh/m?/day) (m’s)
January —5.7 56.8 2.03 2.5
February 24 54.9 2.78 2.7
March 4.7 55.6 3.53 29
April 11.5 56.1 4.39 3.0
May 18.7 63.2 4.72 2.6
June 229 69.1 4.46 23
July 257 78.7 3.32 23
August 26.6 76.2 3.60 2.2
September 222 69.4 3.59 2.0
October 14.6 64.3 3.10 2.0
November 11.5 61.4 2.07 2.4
December —0.4 57.8 1.75 24
Annual average 12.9 63.7 3.28 24
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Table 4. The properties of proposed mode

Type Mono-si
Power capacity 100W
Slope 30°
Inverter efficiency 95%
Inverter capacity 400W
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Table 5. Unit cost of proposed model

Solar panel 154,000 won
Inverter 400 W, 24 V 55,000 won
Controller 12 V 49,500 won
Total 203,500 won

Table 6. Economic evaluation factor of proposed

model
Project life 20 year
Discount rate 6.5%
O&M costs 1%

Incentives and grants 50 won/kWh(for 5 year)

Initial costs 203,500 won
Debt interest rate 2.5%
Electricity import cost 81.50 won/kWh
Electricity export cost 162.11 won/kWh
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Fig. 3. SMP cost trend.
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Fig. 4. Cumulative cash flows of proposed mo-
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