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Introduction to PVLIB

The PVLIB Toolbox is an open source MATLAB and Python
library for photovoltaic modeling and analysis. PVLIB was
originally developed at Sandia National Laboratories and has
been expanded by contributions from members of the
Photovoltaic Performance and Modeling Collaboration (PVPMC).

Accessing model data

Forecast data can be accessed using the get data method of
a forecast model object.

lat, lon, tz = 45.5, -122.7, 'Etc/GMT+8’ # Portland, OR
start = pd.Timestamp.now(tz=tz)
end = start + pd.Timedelta(days=7)

temperature

wind_speed

ghi

dni

dhi

total clouds

low_clouds

mid_clouds

high_clouds

2016-06-02 00:00:00-08:00

27.4

2.7

0.0

0.0

0.0

95.0

0.0

0.0

95.0

2016-06-02 03:00:00-08:00

19.9

4.0

0.0

0.0

0.0

94.0

0.0

0.0

94.0

2016-06-02 06:00:00-08:00

11.6

1.6

101.1

0.0

101.1

93.0

0.0

1.0

93.0

2016-06-02 09:00:00-08:00

13.5

3.2

293.6

3.8

290.9

98.0

98.0

3.0

5.0

2016-06-02 12:00:00-08:00

12.9

3.4

381.1

6.7

375.0

99.0

99.0

15.0

30.0

. : model = GFS()
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We chose to use Unidata’s Siphon library to easily and
programmatically download geosciences data in Python. The
Siphon library provides access to a Unidata THREDDS server
that hosts forecasts from the Global Forecast System (GFS),
North American Model (NAM), High Resolution Rapid Refresh
(HRRR), Rapid Refresh (RAP), and National Digital Forecast
Database (NDFD). Siphon and THREDDS simplify the process
of obtaining a time series forecast for a point or subdomain of a

In the GFS example shown here, process data converts

temperature from Kelvin to Celsius, calculates radiation
components from total cloud cover using the Liu Jordan model,
and calculates wind speed from the u and v wind components.

Fig. 2: Standardized PVLIB Python weather data for Portland, OR
from the 2016-06-01 12Z GFS model run.

PV power forecasts

PVLIB Python provides standardized, yet extensible, classes for PV system
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class GFS(ForecastModel):

def init():
self.variables = {# GFS-specific name map}

def process data(data, cloud cover='total clouds’',
data = super(GFS, self).process data(data)
data[ 'temperature’'] = self.kelvin to celsius(data)
data[ 'wind speed'] = self.uv to speed(data)
data = self.cloud cover to irradiance(data)
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