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Abstract

We have analyzed the performance of 58 kWp photovoltaic (PV) power systems installed in
Jeddah, Saudi Arabia. Performance ratio (PR) of 3 PV systems with 3 desert-type PV modules
using monitoring data for 1 year showed 85.5% on average. Annual degradation rate of 5
individual modules achieved 0.26%, the regression model using monitoring data for the
specified interval of one year showed 0.22%. Root mean square error (RMSE) of 6 big data
analysis models for power output prediction in May 2016 was analyzed 2.94% using a support
vector regression model.
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Table 1 Information of PV modules

Type Power (Wp) Characteristics
A 265 EVA, AR glass
B 255 POE(A), Non-AR glass
C 255 POE(B), Non-AR glass
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Fig. 1 Performance ratio of system and daily average in-plane solar insolation
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Fig. 2 Daily PR, AC output and in-plane solar insolation in system #2
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Table 2 Parameters before/after rain event

Time Tm (C) Ta (C) G (kWh/m’) AC Power (kWh) PR (%)
3 days before rain 39.6 34.9 3.90 39.6 61.3
3 days after rain 40.9 35.6 5.33 83.9 95.0
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Table 3 Annual degradation rate of PV modules

No. Initial Power (W) Power after 14 months (W) Yearly RD (%/y)

#1 263.02 262.45 0.19

#2 260.30 259.90 0.13

#3 260.65 259.82 0.27

#4 260.71 259.76 0.31

#5 259.37 258.33 0.34
Average 260.97 259.95 0.26
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Table 4 Regression equation and prediction power for degradation rate

Year Regression equation R’ Predicton power (kW)

2015 0.235*G-0.00027*Tm+0.031 0.93 0.1960

2016 0.244*G-0.00029*Tm+0.027 0.80 0.1956
Annual degradation rate (%/y) 0.22%
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Fig. 3 DC Power prediction of system #2 using 6 big data model
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Table 5 Regression equation and prediction power for degradation rate

Date G (kWh/m®) Tm (°C) Pncasurcd (KWh) Predicied (KWh)
May 12 5.69 46.27 87.69 91.22
May 13 572 48.12 90.61 91.30
May 14 5.77 48.43 91.15 91.94
May 15 5.54 49.25 86.78 88.63
May 16 5.37 48.13 84.43 86.08
May 17 5.76 50.66 89.70 91.93
May 18 5.67 47.08 89.78 90.90
May 19 5.59 47.55 88.87 89.41
May 20 6.05 47.01 96.35 96.88
May 21 5.57 4437 89.50 89.67
May 22 5.77 46.69 91.12 92.21
May 23 5.54 47.53 86.85 88.56
May 24 5.50 46.36 87.24 88.11
May 25 5.62 45.00 89.44 90.22
May 26 5.62 44.98 89.15 90.34
May 27 5.70 48.03 92.17 91.19
May 28 571 47.51 93.07 91.49
May 29 5.55 45.96 91.23 89.19
May 30 5.55 45.95 90.70 88.86
May 31 5.54 45.11 90.81 88.89
Average 5.64 47.00 89.83 90.35
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