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Introduction Introduction 
The economic viability of photovoltaic (PV) technologies is inextricably The economic viability of photovoltaic (PV) technologies is inextricably 

tied to both the electrical performance and degradation rate of the PV systems, tied to both the electrical performance and degradation rate of the PV systems, 
which are the generators of electrical power in PV systems. which are the generators of electrical power in PV systems. 

Over the past 15 years, performance data has been collected on numerous Over the past 15 years, performance data has been collected on numerous 
PV systems installed throughout the state of Florida The following parametersPV systems installed throughout the state of Florida The following parameters

MMS 3960 W PV System Real time MMS 3960 W PV System Real time 
Measurements (2010) and inspections Measurements (2010) and inspections 

Performance ratio analysis Performance ratio analysis 

500 W/m500 W/m22<<IrradianceIrradiance<1200 W/m<1200 W/m22

--10 10 ooCC <<TTaa<60<60ooCC
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Ignore DataIgnore Data

Calculate the regression coefficients and the Power Rate (W) at Calculate the regression coefficients and the Power Rate (W) at 
Illumination of  1000 W/mIllumination of  1000 W/m22 and temperature of  20and temperature of  20ooC C 

PV systems installed throughout the state of Florida. The following parameters PV systems installed throughout the state of Florida. The following parameters 
are recorded using various data monitoring instruments:are recorded using various data monitoring instruments:
••ArrayArray currentcurrent andand voltagevoltage (DC)(DC) -- electricalelectrical powerpower producedproduced directlydirectly fromfrom
incidentincident sunlightsunlight byby electricallyelectrically connectedconnected modulesmodules
••InverterInverter powerpower (AC)(AC) –– powerpower convertedconverted toto ACAC byby inverterinverter andand sentsent toto home,home,
building,building, oror utilityutility gridgrid
••PlanePlane--ofof--ArrayArray irradianceirradiance –– amountamount ofof lightlight (flux)(flux) incidentincident onon arrayarray
••ModuleModule temperaturetemperature –– measuredmeasured fromfrom thethe backback ofof modulesmodules
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MMS 3960 W Poly SiMMS 3960 W Poly Si
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Meigs Middle School (MMS)
PolyCrystaline Si

3960 W

Kanapaha Middle School (KMS)
MonoCrystalline Si

1680 W

Disney Wilderness PreserveDisney Wilderness Preserve
(DW) Amorphous Si (DW) Amorphous Si 

2340W2340W (a) and (b) corroded grounding lungs; (c) zoomed out IR image (a) and (b) corroded grounding lungs; (c) zoomed out IR image 
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PPDCDC--PVUSA / PPVUSA / PSTCSTC
PRPRAC AC x 100x 100
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KMS 1680 W Mono Si KMS 1680 W Mono Si 
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Photovoltaic Systems Characteristics  Photovoltaic Systems Characteristics  

PV System     Location   Size (W)                           Technology     Inverter                 Years     Azimuth and Tilt

MMS           Florida        3960                      multi crystalline Si             2500U                         5      180 O O South; 25South; 25 OO

KMS Florida 1680 mono crystalline Si 2500U 5 180 O O SouthSouth ; 17; 17 OO

PRPRDC DC x 100x 100
PPDCDC--PVUSA / PPVUSA / PSTCSTC

PRPRAC AC x 100x 100
PPACAC--PVUSA / PPVUSA / PSTCSTC
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)KMS            Florida        1680                    mono crystalline Si 2500U                         5      180 SouthSouth ; 17; 17
DW               Florida        2840                      amorphous Si           2500U                         5      180 O O SouthSouth ; 17; 17 OO

Field Experience Field Experience 
Performance and metrological tests (5 or more years)

Research strategyResearch strategy

Conclusions Conclusions 
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DW 2840 W Amorphous SiDW 2840 W Amorphous Si
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Real Time measurements Real Time measurements 
Performance and metrological tests, visual inspection, 

IR pictures

Life time PredictionLife time Prediction

PVUSA Uncertainty
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•• Kevin Lynn, William Wilson, Steve Barkaszi, and all Kevin Lynn, William Wilson, Steve Barkaszi, and all 
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