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The analysis of solar radiation to solar plant area based on UAV geospatial

information system

o2 - 0|F="

Lee, Geun-Sang - Lee Jong-Jo

Abstract

Recently the construction of solar plant showed a steady growth in influence of renewable
energy policy. It is very important to determine the optimal location and aspect of solar panel
using analyzed data of solar radiation to solar plant area beforehand. This study analyzed solar
radiation in solar plant area using DEM acquired from UAV geospatial information. Mean solar
radiation of 2017 was calculated as 1,474,466 W/m’ and total solar radiation of 2017 considering
solar plant area showed 33,639 MW/m’ on analyzed result. It is important to analyze monthly solar
radiation in aspect of maintenance works of solar plant. Monthly solar radiation of May to July was
calculated over 160,000 W/m* and that of January to February and November to December
showed under 80,000 W/m* in monthly solar radiation analysis of solar plant area. Also this study
compared with solar radiation being calculated from UAV geospatial information and that of
National Institute of Meteorological Sciences. And mean solar radiation of study area showed a
little high in comparison with whole country data of National Institute of Meteorological Sciences,
because the 93.7% of study area was composed of south aspect. Therefore this study can be
applied to calculate solar radiation in new developed solar plant area very quickly using UAV.
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Table 1. Specifications of UAV CHARISS AR 2 A 0] 210] K1A7157 (GCP;
Category Specifications Ground Control Point) SE& 25l Figure 2(b)2t
Model DJI Matrice 600 Z0] ThZEAZS AR5 & VRS(Virtual Reference
Flight altitude 100 ~ 2,500m e e
Flight speed within 65km/h Survey) S22 Sofl Table 22} Z0] GRS80 TM %}
Size and weight size 113cm, weight 9.5kg 9| GCPZIS =519
Maximum flight time | 25 minutes
Radio linkage Up to 5km
Wind resistance Up to 8m/s Table 2. VRS Survey Information to GCP
Working temperature | -10°C~40°C
Hovering Accuracy XY=+0.5m, Z=+1.5m No X(E) Y(N) Z(ELm)
1 248441.82 344345.62 486.51
2 248376.45 344342.95 478.21
3 248318.26 344205.16 436.82
4 248374.59 344237.85 444.65
5 248456.95 344283.74 46173
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Figure 2. (a) DJI Matrice 600 Figure 3. Processing of Pix4D Mapper SW
(b) GCP survey
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Solar radiation(2017)
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Table 4. Statistics of monthly solar radiation

Min Max Mean Sum
Month | wym) | (W/m) | (W/m) | (MW/ar)
Jan 21,209 75,098 62,647 1,429
Feb 30,779 89,676 79,059 1,804
Mar 63,236 130,394 121,767 2,778
Apr 102,409 155,429 147,238 3,359
May 127,114 180,784 168,999 3,856
Jun 123,654 181,387 167,787 3,828
Jul 128,211 185,288 172,099 3,926
Aug 114,927 169,078 159,770 3,645
Sep 77,150 137,064 129,272 2,949
Oct 40,408 109,283 98,446 2,246
Nov 22,789 77,666 65,526 1,495
Dec 17,439 66,911 54,681 1,248
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Figure 6. Graph of monthly mean solar radiation
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Figure 7. Distribution map of monthly solar radiation
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Figure 8. Aspect map
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