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1.1Overview on solar cell, PV system and main parameters
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Monocrystalline silicon cell
Efficiency 24%
- High efficiency
- Expensive
- Huge energy consumption to 

manufacture
- Long lifetime(25 years)
- Stable
- Much energy to recycle
- Long time to manufacturer
- Band gap fix

Polycrystalline silicon cell
Efficiency 19%
- low efficiency
- Less expensive
- Huge energy consumption to 

manufacture
- Long lifetime (25 years)
- Stable
- Much energy to recycle
- Long time to manufacturer
- Band gap fix

Perovskite solar cell 30%
- High efficiency
- cheap
- Very low energy 

consumption to 
manufacture,

- Fast to manufacturer
- Less energy to recycle
- Unstable
- Short lifetime (9months)
- Band gap adjustable

Fig 1: Monocrystalline silicon cell Fig 2: Polycrystalline silicon cell Fig 3: Perovskite solar cell

1. Introduction
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1.1.Overview on solar cell, PV system main parameters
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3Parameters: Irradiance, temperature, wind speed, humidity

Fig 4: Overview of a PV system
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1.2. Existing analytical monitoring techniques

a) Model based on one diode without series resistance (STC) 

b) Model based on one diode with series resistance (STC) 

c) Model based on one diode with series and shunt resistance (STC)

d) Model based on two diodes with series and shunt resistance (STC) 

e) Power law model (PLM) : STC
: solar cell
: high accuracy
: Few parameters

Aim: Use the Power law model (PLM) to predict the performance of PV    
system in real time out of the STC
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2.1.Presentation of Power Law Model (PLM)
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2.2. Extraction technique of shape parameters based on Newton-Raphson algorithm
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2.2. Extraction technique of shape parameters based on Newton-Raphson algorithm
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2.2. Extraction technique of shape parameters based on Newton-Raphson algorithm

Fig 5: Flow chart of the extraction of shape parameters
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Fig 6: 2.2 kW PV system installed on the rooftop Arcadia campus TUT
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3. Results and discussion

Fig 7: Variation of the shape parameters with time
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3. Results and discussion

Fig 8: Output electrical
parameters
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3. Results and discussion
mμTGPpFFVpIp

1Ip

1-0.567Vp

1-0.024-0.023FF
10.490-0.439-0.439Pp

10.794-0.130-0.5060.814G
10.6280.6950.296-0.6310.746T

10.296-0.1100.4850.958-0.2360.478μ
1-0.511-0.201-0.188-0.334-0.2820.784-0.427m

Mean 
value

Power 
(W)

Voltage 
(V)

Current 
(A)

Fill 
factor

0.990.990.990.990.99R2

3.07%12%0.07%0.2%0.005%RMSE
0.990.990.990.990.99r

Table1: Correlation table

Table2: Performance metrics
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4. Conclusion and limitations of the model

Aim: Use the Power law model (PLM) to predict the performance of PV    
system in real time out of the STC

Finding: Shape parameters are less correlated to the weather parameters
: They are more correlated to the output electrical parameters
: offers high prediction around 99%

Limitations: We need experimental data to determine the shape parameters
: We have no information about the quality of the device (ideality
factor, saturation current, shunt and series resistance)
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