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01Introduction



Overview of pvDesign



02The Importance 
of Probabilistic Analysis



Probabilistic Analysis 

• More accurate and comprehensive 
understanding of potential energy 
yields

• Acknowledges and quantifies the 
inherent uncertainties associated 
with solar energy generation

• Empowers project developers to make
informed decisions based on a range
of possible outcomes

• It allows project developers to assess 
the project's performance under 
different scenarios, identify potential 
risks, and optimize project parameters 
to maximize energy production



03Calculating P75, P90, 
P95, and P99

Energy Yield Estimates with pvDesign



How pvDesign calculates P75, P90, P95, and P99 Energy Yield Estimates

Mean value : P50
Standard deviation: input %



P value Vs. Probability

GWh

P value -
P90 - 90% probability that 55 GWh annual 
production will be exceeded

P-Value = (1- Probability)

Probability -
10% probability that annual production 
will be less than 55 GWh

P 90

90%
10%





04Incorporating Uncertainty
into Energy Yield

Calculations



Sources of uncertainty in energy yield calculations

Uncertainty of the Energy 
Simulation Model

➔ Energy simulation models used to estimate energy 
yields rely on various assumptions and 
empirical equations.

➔ The standard deviation represents the acceptable 
level of error or uncertainty associated with the 
simulation model's methodologies.

➔ This includes factors such as equipment 
performance estimation, losses due to shading, 
soiling, and other operational aspects.

➔ The standard deviation encompasses the range 
of potential deviations from the expected energy 
yield due to these uncertainties.

Interannual Variability

➔ While the Typical Meteorological Year (TMY) 
provides a representative or "typical" year for solar 
resource assessment, actual meteorological 
conditions can vary from year to year.

➔ The standard deviation quantifies the extent of 
this variability, reflecting the instability of weather 
patterns. This interannual variability is a primary 
source of uncertainty and contributes significantly 
to the overall uncertainty in energy yield estimates



Sources of uncertainty in energy yield calculations

Uncertainty of the Meteorological 
Data Model:

➔ The methodology used to calculate Global 
Horizontal Irradiance (GHI), a critical parameter for 
solar energy estimation, has inherent 
limitations and potential errors.

➔ The standard deviation captures the permissible 
margin of error in the meteorological data model 
employed for GHI calculations. It accounts for 
uncertainties related to data 
collection, measurement techniques, and 
interpolation methods used in generating the 
meteorological dataset.



Uncertainties input in pvDesign



pvDesign probabilistic yield output



• Location: Choose a location with known variability in weather conditions.

• System Capacity: Select a suitable system capacity.

Example Project: Solar Power Plant with Uncertainty Analysis

1. Project Overview:



2. Data Selection and simulation:

• Input Meteorological Data: Select two different Models for the Metorological data.

Model A: TMY_A with a standard deviation of 10.0%

Example Project: Solar Power Plant with Uncertainty Analysis

Results:



2. Data Selection and simulation:

• Input Meteorological Data: Select two different Models for the Metorological data.

Model B: TMY_B with a standard deviation of 4.60%

Example Project: Solar Power Plant with Uncertainty Analysis

Results:



3. Comparison

The sample shows that even in the case that P50 value provided by model B is lower than 
model A, the difference in terms of uncertainty results in model B providing more favorable financial 
conditions for the project, with a P90 value that is higher.

Example Project: Solar Power Plant with Uncertainty Analysis

Model A B

TMY Source A Source B

Standard 
deviation

10.0% 4.6%

Most 

expected value 

(P50)

84.3 GWh 79.70 GWh

P90 73.5 GWh 75.00 GWh



                                                   

• The lower your sigma, the 
narrower the Gauss bell will be.

• Good models have known and 
lowest possible uncertainty.

• Performance Optimization

• Importance of uncertainties

• Financial Considerations

Discussion and analysis



05Conclusion



06Q&A



Questions? We're all ears

Please, use the questions box in the 
GoToWebinar control panel to ask me any 
doubt you may have.
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