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Abstract

This Article presents the results of a technique and economics evaluation of the tracking and fixing of a PV power
plant with a capacity of 1 MW under Thai climate conditions. the PVSyst program was used to evaluate the technical
performance of the PV system. This research aimed to compare the performance of both tracking and fixing of the PV
system. The data used to compose the evaluation were the following, solar radiation, ambient temperature, PV module
specification, Inverter Specification and transformer specification. The results of research found that a 1 MW tracking
PV power plant could generate electrical energy higher than a fixing PV power plant about 26.7 % and economical
result found that a tracking PV power plant is suitable for investment more than a fixied PV power plant The internal

rate of return (IRR) of the tracking and fixied PV power plant were 13.16 and 12.84 respectively.
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Figure 1 PV module demand and supply summary’
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Figure 4 PV tracking system
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Figure 7 Average nine years of solar radiation in Thailand
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Table 1 Ambient temperature in Thailand

Temperature (C)

Time |JAN [FEB | MAR | APR | MAY |JUN | JUL | AUG | SEP | OCT | NOV | DEC

6-7 184 | 19.8 | 236 | 255 ( 258 | 26 | 257 | 253 (249 | 239 | 20.7 | 182

7-8 1941207 | 244 | 263 | 26.5 | 26.7 | 26.1 | 259 | 254 | 246 | 21.7 | 193

89 | 217|228 26 28 | 279 | 279|272 | 269 | 266 | 263 | 237 | 215

9-10 | 239|249 | 283 (297 | 292 | 291 (283 | 28 (277 | 279 | 257 | 237

10-11 | 25.8 | 26.8 | 30.2 | 31.1 | 30.5 | 30.1 [ 29.2 [ 289 287 | 29 | 272 | 255

1112 [ 273 | 28 31 32 31 307 (297 | 296 (292 | 295 | 28 | 264

12-13 | 289 | 30.1 | 329 | 334 | 321 | 31.7 | 306 | 304 | 30 | 304 | 292 | 28

13-14 | 299 (311 | 338 | 34 | 326 | 321|311 | 308 | 303 [ 30.7 | 29.8 | 28.7

14-15 | 303 [ 316 | 34.1 | 341 | 325 | 321 | 31.2 | 30.8 | 30.2 | 30.7 | 29.8 | 28.8

15-16 | 306 | 32 | 344 | 341 | 325 | 32 | 312|307 | 30.1 | 306 | 298 | 29

16-17 | 299 [ 314 | 338 | 335 | 32 |315|309|303|297 | 30 | 291|284

17-18 | 28.1 (298 | 323 | 323 | 309 | 30.6 | 30 | 294 | 288 | 288 | 27.7 | 266

Average|( 26.2 | 27.4 | 30.4 | 31.2 [ 30.29| 30 | 29.3 (28.92( 28.5 | 28.53 | 26.87 | 25.3
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Figure 9 Losses and energy flow in tracking PV system
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Figure 10 Performance of fixing PV system
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Figure 11 Losses and energy flow in fixing PV system
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Table 2 Comparison of PV production between tracking

and fixing PV system
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Figure 12 Technical performance comparisons of both tracking and fixing PV system
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Table 3 Economical parameters

PV system cost 1 MW
Cost
No. Lists
Fixing Tracking

1 |PV mono crystalline silicon 50,000,000 50,000,000

2 |Cost of PV structure 10,119,400 19,000,000

3 |Foundation 809,552 2,000,000

4 |Azimuth tracking system 5,000,000

5 |Altitude tracking system 2,000,000

6 [Inverter 13,000,000 13,000,000

7 |Others 750,000 1,500,000
Investment Cost 74,678,952 92,500,000
Electrical Energy Production (kWh/year) 1,432,000 1,815,000
Net Present Value (NPV:THB) 53,782,129 69,068,127
Cost per Unit (THB/kWh) 5.29 5.24
Financial internal rate of return (FIRR) 12.84 13.16
Benefit per cost ratio (B/C Ratio) 1.66 1.67
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