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Field Demonstration of Photovoltaic Power Prediction
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Abstract

Prediction of photovoltaic electric power yields from horizontal solar irradiance was discussed with field data at about

30 sites. It was demonstrated that practical values of the parameters are available from these filed data except for rated

capacity, tilted angle, and azimuth. Root-mean square errors of the predictions were about 4.5% of DC rated capacity.
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Table 1 PV site specifications used in the analyses.
1 SMISEALEPVYARD L
Rated Tilted . Rated Tilted .
Site | Impo[A]"” | Vmpo[V]" | Capacity | Angle Aflm;;h Site | Impo[A]"” | Vmpo[V]" | Capacity | Angle Aflm;;h
[kW]1) [0 ]2) [ ] [kW]1) [o ]2) [ ]
1 14.09 210.6 2.97 40 10 17 27.85 329.3 9.17 30 —45
2 25.95 197.6 5.13 30 10| 18 72.55 318.3 23.09 35 20
3 27.48 301.0 8.27 30 0] 19 19.47 204.7 3.99 40 -30
4 14.27 199.3 2.84 20 30] 20 20.07 242.2 4.86 25 50
5 34.64 207.1 7.17 20 -50] 21 62.70 275.3 17.26 20 15
6 35.20 254.0 8.94 25 -20] 22 65.01 291.1 18.93 30 30
7 38.46 233.2 8.97 30 -70] 23 6.47 200.9 1.30 35 5
8 7.59 140.7 1.07 35 10| 24 23.60 205.9 4.86 20 15
9 8.35 239.1 2.00 25 0] 25 27.65 302.5 8.36 40 30
10 71.63 309.3 22.15 25 0] 26 25.02 214.7 5.37 40 15
11 28.13 328.0 9.23 35 ol 27 21.56 210.2 4.53 30 0
12 142.46 285.0 40.61 25 20] 28 25.33 193.8 4.91 35 15
13 23.63 203.1 4.80 35 0] 29 26.51 291.1 7.72 25 0
14 117.44 304.2 35.73 25 10| 30 27.94 2854 7.97 35 5
15 27.01 316.7 8.55 20 -5 31 36.06 291.9 10.52 45 =40
16 29.90 293.4 8.77 30 -5

1)Currents, voltages, and rated capacities are estimated from field data at a tilted global irradiance of 1.0kW/m?
and a module temperature of 25+0.5°C from April 2010 to March 2011.
2)Tilted angles and Azimuths are estimated from daily changes of global irradiance on cloudless 3 days a season.
3)Southern azimuth is 0°

(+:western,—:eastern)
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Fig.3 Examples of solar irradiance dependence of maximum

power current and voltage

3 EMEERN L EEO HERE RO 5

2017 4F



RIS T 3 5 0D SRR B P A

In(l;6/E,)

Fig.4 Summary of solar irradiance dependence of maximum

power voltage
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Table 2 Summary of simulation parameters.

&2 FHNSGA—SEDFELD

Prameter Value Unit Notes
Maximum @ Imp ] ? [l/ Cl
C t |CI
urren mp 9 o=
B Vmp -0.00446|[1/°C] [Multiplied by Vmpo
Maximum 0|Vmpo I\
Voltage [CVmp 1] -0.03188|— .
21 —0.02955 — Multiplied by Vmpo
Ppcs -0.01823|— Multiplied by Vmpo X Impo
PCS Cn 0.95555|—
cd -0.02344|— Divided by Vmpo X Impo
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Table 3 Evaluation method
#=3 FHMEiAE

Pattern Patterni | Pattern2 | Pattern3 | Pattern4 | Patternb
Input” IG,Ta IGTm ITGTm IG,Ta
Hours Sunrise— | Except one hour near sunrise 8-16
Time Sunset and sunset
Interval One min (0 sec of each minute) 10 sec

1) IG:Horizontal irradiance, ITG:Tilted irr, Ta:Ambient temp, Tm:Panel temp
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Fig.5 Root mean square errors: DC rated capacity dependence
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