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ABSTRACT

A 100MW very large scale photovoltaic power
generation (VLS-PV) system is designed assuming
that it is installed on the Gobi desert in China. All
the parts of the system are designed and evaluated
from economic and environmental view points.
Energy Payback Time (EPT), CO2 emission rate and
generation cost are estimated based on the
methodology, Life-Cycle Assessment (LCA). As a
result of the estimation, 1.8year of EPT and
129-C/kWh CO:2 emission rate are obtained.
Assuming PV module price of 1USD/W, system
lifetime of 30years and interest rate of 3%, the
generation cost is calculated as 6.3cent/kWh on the
Gobi desert. These results suggest that the VLS-PV
system is very promising for the global warming
and energy issues.
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Fig.1 World Energy Demand by Region (1971-2030)2
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Table 1 Geographic information for Huh-hot

Location 40°49'N, 89°12'E
Ambient temperature 5.8°C
= Tilt angle=100 1,854 kWh/m2/yr.
o
8% | Tiltangle=200 1,964 kWh/mz/yr.
28 | Tiltangle=300 2,026 KWh/m2/yr.
~ | Tiltangle=400 2,037 kWh/mz2/yr.
3 2
(1) Fig.2
21 1 5
5 8
500kW 500kW
50 25MW 4
100MW
500kW
25MW 6.6kVGIS 110kV/6.6kV
110kVGIS
12.8% KC120S(120W)
840,000
30
(2)
78%
3)
(4)
1 2 3 4USD/W
500kW
0.15 0.17 0.20 0.22MUSD
(5) 3%
120 /USD
e
i =
S e — filsg
e f ) Fn~3
P .2
‘ P —— . ! 20.4m !
" - . - . 21 Modules
102.0
R 500kW PV Array
|
Cele eI e = e e e e e e e e = e = == =]
Celledlelle e ol e oaflealedoell= e ol=]=1=]
i I OoEDODEEODoEDDooOaaaE
1055.6
100MW VLS-PV system
O Junction box A B Junction box B @  Junction box C
[} Inverter cubicle Z Junction box D with transformer
Fig.2 Array Layout of 100MW VLS-PV system
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Fig. 3 Transport flow of Gobi desert case
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Fig.4 Basic structure of array support
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Fig.6 Initial cost for 100 VLS-PV system
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Fig.7 Annual cost for 100MW VLS-PV system
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Fig.8 Generation cost for 30years operation
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Fig.9 Total primary energy requirement and EPT of
100MW VLS-PV system
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Fig.10 Life-cycle CO2 emission and life-cycle CO2 emission
rate of a 100MW PV system
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