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Getting started

The feedinlib is designed to calculate feed-in time series of photovoltaic and wind power plants.
It is part of the oemof group but works as a standalone application.

The feedinlib is ready to use but it definitely has a lot of space for
further development, new and improved models and nice features.


Introduction

So far the feedinlib provides interfaces to download open_FRED and
ERA5 [https://confluence.ecmwf.int/display/CKB/ERA5+data+documentation] weather data.
open_FRED is a local reanalysis weather data set that provides weather data for Germany (and bounding box).
ERA5 is a global reanalysis weather data set that provides weather data for the whole world.
The weather data can be used to calculate the electrical output of PV and wind power plants.
At the moment the feedinlib provides interfaces to the pvlib [https://github.com/pvlib/pvlib-python] and the
windpowerlib [https://github.com/wind-python/windpowerlib].
Furthermore, technical parameters for many PV modules and inverters,
as well as wind turbines, are made available and can be easily used for calculations.




Installation

If you have a working Python 3 environment, use pip to install the latest feedinlib version:

pip install feedinlib





The feedinlib is designed for Python 3 and tested on Python >= 3.5.

We highly recommend to use virtual environments.
Please see the installation page [http://oemof.readthedocs.io/en/stable/installation_and_setup.html] of the oemof documentation for complete instructions on how to install python and a virtual environment on your operating system.




Examples and basic usage

The basic usage of the feedinlib is shown in the Examples section.
The examples are provided as jupyter notebooks that you can download here:



	ERA5 weather data example


	open_FRED weather data example


	pvlib model example


	windpowerlib model example







Furthermore, you have to install the feedinlib with additional packages needed to run the notebooks, e.g. jupyter.

pip install feedinlib[examples]





To launch jupyter notebook type jupyter notebook in the terminal.
This will open a browser window. Navigate to the directory containing the notebook(s) to open it. See the jupyter
notebook quick start guide for more information on
how to run [http://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/execute.html] jupyter notebooks.




Contributing

We are warmly welcoming all who want to contribute to the feedinlib. If you are interested
do not hesitate to contact us via github.

As the feedinlib started with contributors from the
oemof developer group [https://github.com/orgs/oemof/teams/oemof-developer-group]
we use the same
developer rules [http://oemof.readthedocs.io/en/stable/developing_oemof.html].

How to create a pull request:


	Fork [https://help.github.com/articles/fork-a-repo] the feedinlib repository to your own github account.


	Create a local clone of your fork and  install the cloned repository using pip with -e option:




pip install -e /path/to/the/repository






	Change, add or remove code.


	Commit your changes.


	Create a pull request [https://guides.github.com/activities/hello-world/] and describe what you will do and why.


	Wait for approval.




Generally the following steps are required when changing, adding or removing code:


	Add new tests if you have written new functions/classes.


	Add/change the documentation (new feature, API changes …).


	Add a whatsnew entry and your name to Contributors.


	Check if all tests still work by simply executing pytest in your feedinlib directory:




pytest








Citing the feedinlib

We use the zenodo project to get a DOI for each version.
Search zenodo for the right citation of your feedinlib version [https://zenodo.org/record/2554102].




License

MIT License

Copyright (C) 2017 oemof developer group







          

      

      

    

  

    
      
          
            
  


Examples



	Example for open_FRED weather data download
	Download data for single coordinate

	Download data for a region

	Convert data into pvlib and windpowerlib format





	Example for ERA5 weather data download
	Download data for single coordinate

	Download data for a region

	Convert data into pvlib and windpowerlib format





	Example for using the Pvlib model
	Set up Photovoltaic object

	Get weather data

	Calculate feed-in













          

      

      

    

  

    
      
          
            
  


Example for open_FRED weather data download

This example shows you how to download open_FRED weather data from the OpenEnergy DataBase [https://openenergy-platform.org/dataedit/] and store it locally. Furthermore, it shows how to convert the weather data to the format needed by the pvlib and windpowerlib.


[1]:






# imports
from shapely.geometry import Point, Polygon

from feedinlib.db import Weather
from feedinlib.db import defaultdb








Download data for single coordinate


[2]:






location = Point(13.5, 52.4)







Besides a location you have to specify a time period for which you would like to download the data as well as the weather variables you need. The feedinlib provides predefined sets of variables that are needed to use the pvlib and windpowerlib. These can be applied by setting the variables parameter to “pvlib” or “windpowerlib”, as shown below.


[3]:






# download data for January 2015 (end date will not be included in the
# time period for which data is downloaded)
start_date, end_date = '2015-01-01', '2015-02-01'
variables = "windpowerlib"







As the open_FRED weather dataset provides some variables at different heights, such as wind speed and air pressure, it is possible to define which heights you want to retrieve the data for.


[4]:






heights = [80, 100]







Now we can retrieve the data:


[5]:






open_FRED_weather_windpowerlib = Weather(
    start=start_date, stop=end_date, locations=[location],
    heights=heights,
    variables=variables,
    **defaultdb())










Download data for a region


[6]:






lat_point_list = [51.936377, 51.936377, 51.744302, 51.744302, 51.936377]
lon_point_list = [12.621739, 13.005414, 13.005414, 12.621739, 12.621739]
region = Polygon(zip(lon_point_list, lat_point_list))







In this example we will retrieve weather data needed for pvlib calculations. We can do this by setting variables to “pvlib”. In this case specifying the heights for which to retrieve the data is not necessary as irradiance data is only available at the surface and 10m wind speed is used per default.

The following code may take a while to execute!


[7]:






open_FRED_weather_pvlib = Weather(
    start='2015-06-01', stop='2015-06-05',
    locations=[], regions=[region],
    variables="pvlib",
    **defaultdb())










Convert data into pvlib and windpowerlib format

In order to use the weather data for your feed-in calculations using the pvlib and windpowerlib it has to be converted into the required format. This can easily be done as follows.


[8]:






# convert to windpowerlib dataframe
windpowerlib_df = open_FRED_weather_windpowerlib.df(location=location, lib="windpowerlib")








[9]:






# save dataframe as csv
windpowerlib_df.to_csv('windpowerlib_df.csv')








[11]:






# select point inside region
point = Point(12.7, 51.9)
# convert to pvlib dataframe
pvlib_df = open_FRED_weather_pvlib.df(location=point, lib="pvlib")








[ ]:




















          

      

      

    

  

    
      
          
            
  


Example for ERA5 weather data download

This example shows you how to download ERA5 weather data from the Climate Data Store (CDS) [https://cds.climate.copernicus.eu] and store it locally. Furthermore, it shows how to convert the weather data to the format needed by the pvlib and windpowerlib.

In order to download ERA5 weather data you need an account at the CDS [https://cds.climate.copernicus.eu]. Furthermore, you need to install the cdsapi package. See here [https://cds.climate.copernicus.eu/api-how-to] for installation details.

When downloading the data using the API your request gets queued and may take a while to be completed. All actual calls of the data download are therefore commented to avoid unintended download.


	Download data for single coordinate


	Download data for a region


	Convert data into pvlib and windpowerlib format





[1]:






from feedinlib import era5








Download data for single coordinate

To download data for a single location you have to specify latitude and longitude of the desired location. Data will be retrieved for the nearest weather data point to that location.


[2]:






latitude = 52.4
longitude = 13.5







Besides a location you have to specify a time period for which you would like to download the data as well as the weather variables you need. The feedinlib provides predefined sets of variables that are needed to use the pvlib and windpowerlib. These can be applied by setting the variable parameter to “pvlib” or “windpowerlib”, as shown below. If you want to download data for both library you can set variable to ‘feedinlib’.


[3]:






# set start and end date (end date will be included
# in the time period for which data is downloaded)
start_date, end_date = '2015-01-01', '2015-02-01'
# set variable set to download
variable = "windpowerlib"







If you want to store the downloaded data you may provide a filename (including path) to save data to.


[4]:






target_file = 'ERA5_weather_data.nc'







Now we can retrieve the data:

# get windpowerlib data for specified location
ds = era5.get_era5_data_from_datespan_and_position(
    variable=variable,
    start_date=start_date, end_date=end_date,
    latitude=latitude, longitude=longitude,
    target_file=target_file)








Download data for a region

When wanting to download weather data for a region instead of providing a single value for each latitude and longitude you have to provide latitude and longitude as lists in the following form:


[5]:






latitude = [51.0, 53.0]  # [latitude south, latitude north]
longitude = [13.5, 13.8]  # [longitude west, longitude east]








[6]:






variable = "pvlib"







# get pvlib data for specified area
ds = era5.get_era5_data_from_datespan_and_position(
    variable=variable,
    start_date=start_date, end_date=end_date,
    latitude=latitude, longitude=longitude,
    target_file=target_file)





If you want weather data for the whole world, you may leave latitude and longitude unspecified.

# get feedinlib data (includes pvlib and windpowerlib data)
# for the whole world
ds = era5.get_era5_data_from_datespan_and_position(
    variable="feedinlib",
    start_date=start_date, end_date=end_date,
    target_file=target_file)








Convert data into pvlib and windpowerlib format

In order to use the weather data for your feed-in calculations using the pvlib and windpowerlib it has to be converted into the required format. This can easily be done as follows.


[7]:






# filename (including path) downloaded ERA5 data was saved to
era5_netcdf_filename = 'ERA5_weather_data.nc'







# get weather data in windpowerlib format for all locations in
# netcdf file
windpowerlib_df = era5.weather_df_from_era5(
    era5_netcdf_filename=filename,
    lib='windpowerlib')





If the netcdf contains more than one location the windpowerlib_df will contain all of those locations and the index of the dataframe will be a multiindex with levels (time, latitude, longitude). To use it for windpowerlib calculations you need to select a single location first. To directly obtain data for a single location you need to specify it using the area parameter:

# get weather data in windpowerlib format for single location
# (weather data for nearest weather data point to specified
# location is returned)
area = [13.5, 52.4]
windpowerlib_df = era5.weather_df_from_era5(
    era5_netcdf_filename=filename,
    lib='windpowerlib', area=area)





You may also specify an area for which to retrieve weather data. Again, keep in mind that in that case the index of the returned dataframe will be a multiindex with levels (time, latitude, longitude) and cannot be directly used for windpowerlib or pvlib calculations.


[8]:






# specify rectangular area
area = [(13.5, 13.8), (51.0, 53.0)]








[9]:






# specify area giving a Polygon
from shapely.geometry import Polygon
lat_point_list = [51.936377, 51.936377, 51.744302, 51.744302, 51.936377]
lon_point_list = [12.621739, 13.005414, 13.005414, 12.621739, 12.621739]
area = Polygon(zip(lon_point_list, lat_point_list))







Furthermore, it is possible to specify a start and end date to retrieve data for. They must be provided as something that can be converted to a timestamp, i.e. ‘2013-07-02’.

# get weather data in pvlib format starting January 15th
start = '2015-01-15'
windpowerlib_df = era5.weather_df_from_era5(
    era5_netcdf_filename=filename,
    lib='pvlib', area=area, start=start)






[ ]:




















          

      

      

    

  

    
      
          
            
  


Example for using the Pvlib model

The Pvlib model can be used to determine the feed-in of a photovoltaic module using the pvlib. The pvlib [https://github.com/pvlib/pvlib-python] is a python library for simulating the performance of photovoltaic energy systems. For more information check out the documentation of the pvlib [https://pvlib-python.readthedocs.io/en/stable/].

The following example shows you how to use the Pvlib model.


	Set up Photovoltaic object


	Get weather data


	Calculate feed-in





Set up Photovoltaic object

To calculate the feed-in using the Pvlib model you have to set up a Photovoltaic object. You can import it as follows:


[1]:






from feedinlib import Photovoltaic







To set up a Photovoltaic system you have to provide all PV system parameters required by the PVlib model. The required parameters can be looked up in the model’s documentation [https://feedinlib.readthedocs.io/en/features-design-skeleton/temp/feedinlib.models.Pvlib.html#feedinlib.models.Pvlib.power_plant_requires]. For the Pvlib model these are the azimuth and tilt of the module as well as the albedo or surface type. Furthermore, the name of the module and inverter
are needed to obtain technical parameters from the provided module and inverter databases. For an overview of the provided modules and inverters you can use the function get_power_plant_data().


[2]:






from feedinlib import get_power_plant_data








[3]:






# get modules
module_df = get_power_plant_data(dataset='sandiamod')
# print the first four modules
module_df.iloc[:, 1:5]








[3]:
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What’s New

These are new features and improvements of note in each release


Releases


	v0.0.11 (November 22, 2016)


	v0.0.10 (November 18, 2016)


	v0.0.9 (August 23, 2016)


	v0.0.8 (Mai 2, 2016)


	v0.0.7 (October 20, 2015)







v0.0.11 (November 22, 2016)


New features



	Using model of windpowerlib instead of internal model. This will be the future of the feedinlib.










Bug fixes



	removed ‘vernetzen’-server because it is down










Contributors



	Uwe Krien












v0.0.10 (November 18, 2016)


Other changes

Move wind power calculations to windpowerlib
Allow installation of windpowerlib for python versions >3.4
Import requests package instead of urllib5




Contributors



	Uwe Krien


	Stephen Bosch


	Birgit Schachler












v0.0.9 (August 23, 2016)


Bug fixes



	Adapt API due to changes in the pvlib


	Avoid pandas future warning running the pv model










Contributors



	Uwe Krien












v0.0.8 (Mai 2, 2016)


New features



	add a geometry attribute for shapely.geometry objects to the weather class


	add lookup table for the sandia pv modules










Documentation



	add link to the developer rules of oemof










Bug fixes



	Adapt url to sandia’s module library










Contributors



	Uwe Krien












v0.0.7 (October 20, 2015)


New features



	add a weather class to define the structure of the weather data input


	add example file to pass your own model class to the feedinlib










Documentation



	correct some typos


	some distribtions are clearer now


	describe the used units










Testing



	add more doctests


	removed obsolete tests










Bug fixes



	does not overwrite class attributes (issue 7)










Other changes



	rename classes to more describing names


	initialisation of a power plant changed (see README for details)










Contributors



	Uwe Krien


	Stephan Günther


	Cord Kaldemeyer
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API


Power plant classes

Power plant classes for specific weather dependent renewable energy resources.







	feedinlib.powerplants.Photovoltaic([model])

	Class to define a standard set of PV system attributes.



	feedinlib.powerplants.WindPowerPlant([model])

	Class to define a standard set of wind power plant attributes.









Feed-in models

Feed-in models take in power plant and weather data to calculate power plant feed-in.
So far models using the python libraries pvlib and windpowerlib to calculate photovoltaic and
wind power feed-in, respectively, have been implemented.







	feedinlib.models.Pvlib(**kwargs)

	Model to determine the feed-in of a photovoltaic module using the pvlib.



	feedinlib.models.WindpowerlibTurbine(**kwargs)

	Model to determine the feed-in of a wind turbine using the windpowerlib.



	feedinlib.models.WindpowerlibTurbineCluster(…)

	Model to determine the feed-in of a wind turbine cluster using the windpowerlib.









Weather data

The feedinlib enables download of open_FRED weather data (local reanalysis data for Germany)
and ERA5 weather data (global reanalysis data for the whole world).







	feedinlib.db.Weather

	



	feedinlib.era5.weather_df_from_era5

	



	feedinlib.era5.get_era5_data_from_datespan_and_position

	









Tools







	feedinlib.models.get_power_plant_data(…)

	Function to retrieve power plant data sets provided by feed-in models.









Abstract classes

The feedinlib uses abstract classes for power plant and feed-in models that serve as blueprints
for classes that implement those models. This ensures that new models provide required
implementations that make it possible to easily exchange the model used in your calculation.
They are important for people who want to implement new power plant and model classes
rather than for users.







	feedinlib.powerplants.Base(**attributes)

	The base class of feedinlib power plants.



	feedinlib.models.Base(**kwargs)

	The base class of feedinlib models.



	feedinlib.models.PhotovoltaicModelBase(**kwargs)

	Expands model base class Base by PV specific attributes.



	feedinlib.models.WindpowerModelBase(**kwargs)

	Expands model base class Base by wind power specific attributes.
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feedinlib.powerplants.Photovoltaic


	
class feedinlib.powerplants.Photovoltaic(model=<class 'feedinlib.models.Pvlib'>, **attributes)

	Class to define a standard set of PV system attributes.

The Photovoltaic class serves as a data container for PV system attributes.
Actual calculation of feed-in provided by the PV system is done by the
chosen PV model. So far there is only one PV model,
Pvlib.


	Parameters

	
	model (A subclass or instance of subclass of         PhotovoltaicModelBase) – The model parameter defines the feed-in model used to calculate
the PV system feed-in. It defaults to
Pvlib which is currently the only
implemented photovoltaic model.

model is used as the model parameter for Base.




	**attributes – PV system parameters. See power_plant_parameters parameter
in respective model’s feedin() method for further
information on the model’s required and optional plant parameters.

As the Pvlib model is currently the only
implemented photovoltaic model see power_plant_parameters parameter
feedin() for further information.










Methods







	__init__([model])

	



	feedin(weather[, scaling])

	Calculates PV system feed-in in Watt.






Attributes







	area

	Area of PV system in [image: m^2].



	peak_power

	Peak power of PV system in Watt.



	required

	The power plant parameters the specified model requires.







	
__init__(model=<class 'feedinlib.models.Pvlib'>, **attributes)

	




	
feedin(weather, scaling=None, **kwargs)

	Calculates PV system feed-in in Watt.

The feed-in can further be scaled by PV system area or peak power using
the scaling parameter.

This method delegates the actual computation to the model’s
feedin() method while giving you the opportunity to override
some of the inputs used to calculate the feed-in. As the
Pvlib model is currently the only
implemented photovoltaic model see
feedin() for further information on
feed-in calculation.

If the respective model does calculate AC and DC feed-in, AC feed-in
is returned by default. See the model’s feedin() method for
information on how to overwrite this default behaviour.


	Parameters

	
	weather – Weather data to calculate feed-in. Check the weather parameter
of the respective model’s feedin() method for required
weather data parameters and format.


	scaling (str [https://docs.python.org/3/library/stdtypes.html#str]) – Specifies what feed-in is scaled by. Possible options are
‘peak_power’ and ‘area’. Defaults to None in which case feed-in is
not scaled.


	**kwargs – Keyword arguments for respective model’s feed-in calculation.
Check the keyword arguments of the model’s feedin() method
for further information.






	Returns

	Series with PV system feed-in in Watt.



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
area

	Area of PV system in [image: m^2].

See pv_system_area attribute of your chosen model for further
information on how the area is calculated.






	
peak_power

	Peak power of PV system in Watt.

See pv_system_peak_power attribute of your chosen model for
further information and specifications on how the peak power is
calculated.






	
required

	The power plant parameters the specified model requires.

Check the model’s power_plant_requires attribute for further
information.
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feedinlib.powerplants.WindPowerPlant


	
class feedinlib.powerplants.WindPowerPlant(model=<class 'feedinlib.models.WindpowerlibTurbine'>, **attributes)

	Class to define a standard set of wind power plant attributes.

The WindPowerPlant class serves as a data container for wind power plant
attributes. Actual calculation of feed-in provided by the wind power plant
is done by the chosen wind power model. So far there are two wind power
models, WindpowerlibTurbine and
WindpowerlibTurbineCluster. The
WindpowerlibTurbine model should be used for
single wind turbines, whereas the
WindpowerlibTurbineCluster model can be used
for wind farm and wind turbine cluster calculations.


	Parameters

	
	model (A subclass or instance of subclass of         feedinlib.models.WindpowerModelBase) – The model parameter defines the feed-in model used to calculate
the wind power plant feed-in. It defaults to
WindpowerlibTurbine.

model is used as the model parameter for Base.




	**attributes – Wind power plant parameters. See power_plant_parameters parameter
in respective model’s feedin() method for further
information on the model’s required and optional plant parameters.








Methods







	__init__([model])

	



	feedin(weather[, scaling])

	Calculates wind power plant feed-in in Watt.






Attributes







	nominal_power

	Nominal power of wind power plant in Watt.



	required

	The power plant parameters the specified model requires.







	
__init__(model=<class 'feedinlib.models.WindpowerlibTurbine'>, **attributes)

	




	
feedin(weather, scaling=None, **kwargs)

	Calculates wind power plant feed-in in Watt.

The feed-in can further be scaled by the nominal power of
the wind power plant using the scaling parameter.

This method delegates the actual computation to the model’s
meth:feedin method while giving you the opportunity to override
some of the inputs used to calculate the feed-in. See model’s
feedin() method for further information on feed-in
calculation.


	Parameters

	
	weather – Weather data to calculate feed-in. Check the weather parameter
of the respective model’s feedin() method for required
weather data parameters and format.


	scaling (str [https://docs.python.org/3/library/stdtypes.html#str]) – Specifies what feed-in is scaled by. Possible option is
‘nominal_power’. Defaults to None in which case feed-in is
not scaled.


	**kwargs – Keyword arguments for respective model’s feed-in calculation.
Check the keyword arguments of the model’s feedin() method
for further information.






	Returns

	Series with wind power plant feed-in in Watt.



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
nominal_power

	Nominal power of wind power plant in Watt.

See nominal_power attribute of your chosen model for further
information on how the nominal power is derived.






	
required

	The power plant parameters the specified model requires.

Check the model’s power_plant_requires attribute for further
information.
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feedinlib.models.Pvlib


	
class feedinlib.models.Pvlib(**kwargs)

	Model to determine the feed-in of a photovoltaic module using the pvlib.

The pvlib 1 is a python library for simulating the performance of
photovoltaic energy systems. For more information about the photovoltaic
model check the documentation of the pvlib 2.

Notes

In order to use this model various power plant and model parameters have to
be provided. See power_plant_requires as well as
requires for further information. Furthermore, the weather
data used to calculate the feed-in has to have a certain format. See
feedin() for further information.

References


	1

	pvlib on github [https://github.com/pvlib/pvlib-python]



	2

	pvlib documentation [https://pvlib-python.readthedocs.io]






See also

Base
PhotovoltaicModelBase



Methods







	__init__(**kwargs)

	



	feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.



	instantiate_module(**kwargs)

	Instantiates a pvlib.PVSystem [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.html#] object.






Attributes







	power_plant_requires

	The power plant parameters this model requires to calculate a feed-in.



	pv_system_area

	Area of PV system in [image: m^2].



	pv_system_peak_power

	Peak power of PV system in Watt.



	requires

	The parameters this model requires to calculate a feed-in.







	
__init__(**kwargs)

	




	
feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.

This function uses the pvlib.ModelChain [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.modelchain.ModelChain.html#] to calculate the feed-in for the given weather time series
and PV system.
By default the AC feed-in is returned. Set mode parameter to ‘dc’
to retrieve DC feed-in.


	Parameters

	
	weather (pandas.DataFrame [http://pandas.pydata.org/pandas-docs/stable/reference/dataframe.html]) – Weather time series used to calculate feed-in. See weather
parameter in pvlib’s Modelchain run_model [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.modelchain.ModelChain.run_model.html#] method for more information on
required variables, units, etc.


	power_plant_parameters (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary with power plant specifications. Keys of the dictionary
are the power plant parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain the
required power plant parameters (see
power_plant_requires) and may further contain optional
power plant parameters (see pvlib.PVSystem [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.html#]).


	location (tuple [https://docs.python.org/3/library/stdtypes.html#tuple] or shapely.Point [https://shapely.readthedocs.io/en/latest/manual.html#Point]) – Geo location of the PV system. Can either be provided as a tuple
with first entry being the latitude and second entry being the
longitude or as a shapely.Point [https://shapely.readthedocs.io/en/latest/manual.html#Point].


	mode (str [https://docs.python.org/3/library/stdtypes.html#str] (optional)) – Can be used to specify whether AC or DC feed-in is returned. By
default mode is ‘ac’. To retrieve DC feed-in set mode to ‘dc’.

mode also influences the peak power of the PV system. See
pv_system_peak_power for more information.




	**kwargs – Further keyword arguments can be used to overwrite pvlib.ModelChain [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.modelchain.ModelChain.html#] parameters.






	Returns

	Power plant feed-in time series in Watt.



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
instantiate_module(**kwargs)

	Instantiates a pvlib.PVSystem [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.html#]
object.


	Parameters

	**kwargs – See power_plant_parameters parameter in feedin() for more
information.



	Returns

	PV system to calculate feed-in for.



	Return type

	pvlib.PVSystem [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.html#]










	
power_plant_requires

	The power plant parameters this model requires to calculate a feed-in.

The required power plant parameters are:

module_name, inverter_name, azimuth, tilt,
albedo/surface_type


	module_name (str)

	Name of the PV module as in the Sandia module database. Use
get_power_plant_data() with dataset = ‘sandiamod’ to get
an overview of all provided modules. See the data set documentation
3 for further information on provided parameters.



	inverter_name (str)

	Name of the inverter as in the CEC inverter database. Use
get_power_plant_data() with dataset = ‘cecinverter’ to
get an overview of all provided inverters. See the data set
documentation 4 for further information on provided parameters.



	azimuth (float)

	Azimuth angle of the module surface (South=180).

See also PVSystem.surface_azimuth [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.surface_azimuth.html#] in pvlib documentation.



	tilt (float)

	Surface tilt angle in decimal degrees.
The tilt angle is defined as degrees from horizontal
(e.g. surface facing up = 0, surface facing horizon = 90).

See also PVSystem.surface_tilt [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.surface_tilt.html#] in pvlib documentation.



	albedo (float)

	The ground albedo. See also PVSystem.albedo [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.PVSystem.albedo.html#] in pvlib documentation.



	surface_type (str)

	The ground surface type. See SURFACE_ALBEDOS in
pvlib.irradiance [https://github.com/pvlib/pvlib-python/blob/master/pvlib/irradiance.py] module for valid values.





References


	3

	Sandia module database documentation [https://prod-ng.sandia.gov/techlib-noauth/access-control.cgi/2004/043535.pdf]



	4

	CEC inverter database documentation [https://prod-ng.sandia.gov/techlib-noauth/access-control.cgi/2007/075036.pdf]










	
pv_system_area

	Area of PV system in [image: m^2].






	
pv_system_peak_power

	Peak power of PV system in Watt.

The peak power of the PV system can either be limited by the inverter
or the PV module(s), wherefore in the case the mode parameter,
which specifies whether AC or DC feed-in is calculated, is set to
‘ac’ (which is the default), the minimum of AC inverter power and
maximum power of the module(s) is returned. In the case that
mode is set to ‘dc’ the inverter power is not considered and the
peak power is equal to the maximum power of the module(s).






	
requires

	The parameters this model requires to calculate a feed-in.

The required model parameters are:

location


	location (tuple [https://docs.python.org/3/library/stdtypes.html#tuple] or shapely.Point [https://shapely.readthedocs.io/en/latest/manual.html#Point])

	Geo location of the PV system. Can either be provided as a tuple
with first entry being the latitude and second entry being the
longitude or as a shapely.Point [https://shapely.readthedocs.io/en/latest/manual.html#Point].
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feedinlib.models.WindpowerlibTurbine


	
class feedinlib.models.WindpowerlibTurbine(**kwargs)

	Model to determine the feed-in of a wind turbine using the windpowerlib.

The windpowerlib 1 is a python library for simulating the performance of
wind turbines and farms. For more information about the model check the
documentation of the windpowerlib 2.

Notes

In order to use this model various power plant and model parameters have to
be provided. See power_plant_requires as well as
requires for further information. Furthermore, the weather
data used to calculate the feed-in has to have a certain format. See
feedin() for further information.

References


	1

	windpowerlib on github [https://github.com/wind-python/windpowerlib]



	2

	windpowerlib documentation [https://windpowerlib.readthedocs.io]






See also

Base
WindpowerModelBase



Methods







	__init__(**kwargs)

	



	feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.



	instantiate_turbine(**kwargs)

	Instantiates a windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#] object.






Attributes







	nominal_power_wind_power_plant

	Nominal power of wind turbine in Watt.



	power_plant_requires

	The power plant parameters this model requires to calculate a feed-in.



	requires

	The parameters this model requires to calculate a feed-in.







	
__init__(**kwargs)

	




	
feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.

This function uses the windpowerlib’s ModelChain [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.modelchain.ModelChain.html#] to calculate the feed-in for the
given weather time series and wind turbine.


	Parameters

	
	weather (pandas.DataFrame [http://pandas.pydata.org/pandas-docs/stable/reference/dataframe.html]) – Weather time series used to calculate feed-in. See weather_df
parameter in windpowerlib’s Modelchain run_model [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.modelchain.ModelChain.run_model.html#] method for
more information on required variables, units, etc.


	power_plant_parameters (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary with power plant specifications. Keys of the dictionary
are the power plant parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain the
required power plant parameters (see
power_plant_requires) and may further contain optional
power plant parameters (see windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#]).


	**kwargs – Keyword arguments can be used to overwrite the windpowerlib’s
ModelChain [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.modelchain.ModelChain.html#]
parameters.






	Returns

	Power plant feed-in time series in Watt.



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
instantiate_turbine(**kwargs)

	Instantiates a windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#] object.


	Parameters

	**kwargs – See power_plant_parameters parameter in feedin() for more
information.



	Returns

	Wind turbine to calculate feed-in for.



	Return type

	windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#]










	
nominal_power_wind_power_plant

	Nominal power of wind turbine in Watt.

See WindTurbine.nominal_power [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#windpowerlib.        wind_turbine.WindTurbine.nominal_power] in windpowerlib for further
information.






	
power_plant_requires

	The power plant parameters this model requires to calculate a feed-in.

The required power plant parameters are:

hub_height, power_curve/power_coefficient_curve/turbine_type


	hub_height (float)

	Hub height in m.

See also WindTurbine.hub_height [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#windpowerlib.wind_turbine.WindTurbine.hub_height] in windpowerlib
documentation.



	power_curve (pandas.DataFrame [http://pandas.pydata.org/pandas-docs/stable/reference/frame.html] or dict)

	DataFrame/dictionary with wind speeds in m/s and corresponding
power curve value in W.

See also WindTurbine.power_curve [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#windpowerlib.wind_turbine.WindTurbine.power_curve] in windpowerlib
documentation.



	power_coefficient_curve (pandas.DataFrame [http://pandas.pydata.org/pandas-docs/stable/reference/frame.html] or dict)

	DataFrame/dictionary with wind speeds in m/s and corresponding
power coefficient.

See also WindTurbine.power_coefficient_curve [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#windpowerlib.wind_turbine.WindTurbine.power_coefficient_curve]
in windpowerlib documentation.



	turbine_type (str)

	Name of the wind turbine type as in the oedb turbine library. Use
get_power_plant_data() with dataset =
‘oedb_turbine_library’ to get an overview of all provided turbines.
See the data set metadata 3 for further information on provided
parameters.





References


	3

	oedb wind turbine library [https://openenergy-platform.org/dataedit/view/supply/wind_turbine_library]










	
requires

	The parameters this model requires to calculate a feed-in.

This model does not require any additional model parameters.













          

      

      

    

  

  
    
    feedinlib.models.WindpowerlibTurbineCluster
    

    
 
  

    
      
          
            
  


feedinlib.models.WindpowerlibTurbineCluster


	
class feedinlib.models.WindpowerlibTurbineCluster(**kwargs)

	Model to determine the feed-in of a wind turbine cluster using the
windpowerlib.

The windpowerlib 1 is a python library for simulating the performance of
wind turbines and farms. For more information about the model check the
documentation of the windpowerlib 2.

Notes

In order to use this model various power plant and model parameters have to
be provided. See power_plant_requires as well as
requires for further information. Furthermore, the weather
data used to calculate the feed-in has to have a certain format. See
feedin() for further information.


See also

Base
WindpowerModelBase



References


	1

	windpowerlib on github [https://github.com/wind-python/windpowerlib]



	2

	windpowerlib documentation [https://windpowerlib.readthedocs.io]





Methods







	__init__(**kwargs)

	



	feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.



	instantiate_turbine(**kwargs)

	Instantiates a windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#] object.



	instantiate_turbine_cluster(**kwargs)

	Instantiates a windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#] object.



	instantiate_windfarm(**kwargs)

	Instantiates a windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#] object.






Attributes







	nominal_power_wind_power_plant

	Nominal power of wind turbine cluster in Watt.



	power_plant_requires

	The power plant parameters this model requires to calculate a feed-in.



	requires

	The parameters this model requires to calculate a feed-in.







	
__init__(**kwargs)

	




	
feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.

This function uses the windpowerlib’s
TurbineClusterModelChain [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.turbine_cluster_modelchain.TurbineClusterModelChain.html#] to calculate the
feed-in for the given weather time series and wind farm or cluster.


	Parameters

	
	weather (pandas.DataFrame [http://pandas.pydata.org/pandas-docs/stable/reference/dataframe.html]) – Weather time series used to calculate feed-in. See weather_df
parameter in windpowerlib’s TurbineClusterModelChain
run_model [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.turbine_cluster_modelchain.TurbineClusterModelChain.run_model.html#] method for more information on
required variables, units, etc.


	power_plant_parameters (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary with either wind farm or wind turbine cluster
specifications. For more information on wind farm parameters see
kwargs in instantiate_windfarm().
For information on turbine cluster parameters see kwargs
in instantiate_turbine_cluster().


	**kwargs – Keyword arguments can be used to overwrite the windpowerlib’s
TurbineClusterModelChain [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.turbine_cluster_modelchain.TurbineClusterModelChain.html#] parameters.






	Returns

	Power plant feed-in time series in Watt.



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
instantiate_turbine(**kwargs)

	Instantiates a windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#] object.


	Parameters

	**kwargs – Dictionary with wind turbine specifications. Keys of the dictionary
are the power plant parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain the
required turbine parameters (see
power_plant_requires) and
may further contain optional power plant parameters (see
windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#]).



	Returns

	Wind turbine in wind farm or turbine cluster.



	Return type

	windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#]










	
instantiate_turbine_cluster(**kwargs)

	Instantiates a windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#] object.


	Parameters

	**kwargs – Dictionary with turbine cluster specifications. Keys of the
dictionary are the parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain a
list of wind farms (see ‘wind_farms’ specifications in
power_plant_requires) and may further contain optional
wind turbine cluster parameters (see
windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#]).



	Returns

	



	Return type

	windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#]










	
instantiate_windfarm(**kwargs)

	Instantiates a windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#] object.


	Parameters

	**kwargs – Dictionary with wind farm specifications. Keys of the dictionary
are the parameter names, values of the dictionary hold the
corresponding value. The dictionary must at least contain a wind
turbine fleet (see ‘wind_turbine_fleet’ specifications in
power_plant_requires) and may further contain optional
wind farm parameters (see windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#]).



	Returns

	



	Return type

	windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#]










	
nominal_power_wind_power_plant

	Nominal power of wind turbine cluster in Watt.

The nominal power is the sum of the nominal power of all turbines.
See nominal_power of windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#] or
windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#] for further
information.






	
power_plant_requires

	The power plant parameters this model requires to calculate a feed-in.

The required power plant parameters are:

wind_turbine_fleet/wind_farms

The windpowerlib differentiates between wind farms as a group of wind
turbines (of the same or different type) in the same location and
wind turbine clusters as wind farms and turbines that are assigned the
same weather data point to obtain weather data for feed-in calculations
and can therefore be clustered to speed up calculations.
The WindpowerlibTurbineCluster class can be used for both
windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#] and windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#] calculations.
To set up a windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#] please provide a wind_turbine_fleet
and to set up a windpowerlib.WindTurbineCluster [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine_cluster.WindTurbineCluster.html#] please
provide a list of wind_farms. See below for further information.


	wind_turbine_fleet (pandas.DataFrame [http://pandas.pydata.org/pandas-docs/stable/reference/frame.html])

	The wind turbine fleet specifies the turbine types and their
corresponding number or total installed capacity in the wind farm.
DataFrame must have columns ‘wind_turbine’ and either
‘number_of_turbines’ (number of wind turbines of the same turbine
type in the wind farm, can be a float) or ‘total_capacity’
(installed capacity of wind turbines of the same turbine type in
the wind farm in Watt).

The wind turbine in column ‘wind_turbine’ can be provided as a
WindPowerPlant object, a dictionary with
power plant parameters (see
power_plant_requires
for required parameters) or a windpowerlib.WindTurbine [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbine.html#].

See also wind_turbine_fleet parameter of
windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#].

The wind turbine fleet may also be provided as a list of
windpowerlib.WindTurbineGroup [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.WindTurbineGroup.html#] as described there.



	wind_farms (list(dict) or list(windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#]))

	List of wind farms in cluster. Wind farms in the list can either
be provided as windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#] or as dictionaries
where the keys of the dictionary are the wind farm parameter names
and the values of the dictionary hold the corresponding value.
The dictionary must at least contain a wind turbine fleet (see
‘wind_turbine_fleet’ parameter specifications above) and may
further contain optional wind farm parameters (see
windpowerlib.WindFarm [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_farm.WindFarm.html#]).










	
requires

	The parameters this model requires to calculate a feed-in.

This model does not require any additional model parameters.
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feedinlib.models.get_power_plant_data


	
feedinlib.models.get_power_plant_data(dataset, **kwargs)

	Function to retrieve power plant data sets provided by feed-in models.

This function can be used to retrieve power plant data from data sets
and to get an overview of which modules, inverters and turbine types are
provided and can be used in feed-in calculations.


	Parameters

	
	dataset (str [https://docs.python.org/3/library/stdtypes.html#str]) – Specifies data set to retrieve. Possible options are:


	pvlib PV module and inverter datasets: ‘sandiamod’, ‘cecinverter’

The original data sets are hosted here:
https://github.com/NREL/SAM/tree/develop/deploy/libraries

See retrieve_sam [https://pvlib-python.readthedocs.io/en/stable/generated/pvlib.pvsystem.retrieve_sam.html#] for further
information.



	windpowerlib wind turbine dataset: ‘oedb_turbine_library’

See get_turbine_types [https://windpowerlib.readthedocs.io/en/stable/temp/windpowerlib.wind_turbine.get_turbine_types.html#] for further information.








	**kwargs – See referenced functions for each dataset above for further optional
parameters.








Example

>>> from feedinlib import get_power_plant_data
>>> data = get_power_plant_data('sandiamod')
>>> # list of all provided PV modules
>>> pv_modules = data.columns
>>> print(data.loc["Area", data.columns.str.contains('Aleo_S03')])
Aleo_S03_160__2007__E__    1.28
Aleo_S03_165__2007__E__    1.28
Name: Area, dtype: object
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feedinlib.powerplants.Base


	
class feedinlib.powerplants.Base(**attributes)

	The base class of feedinlib power plants.

The class mainly serves as a data container for power plant attributes.
Actual calculation of feed-in provided by the power plant is done by the
chosen model. See model.py module for implemented models.

This base class is an abstract class serving as a blueprint for classes
that implement weather dependent renewable energy power plants. It
forces implementors to implement certain properties and methods.


	Parameters

	
	model (A subclass or instance of subclass of Base) – The model parameter defines the feed-in model used to calculate
the power plant feed-in.

If a class (or in general, any instance of type [https://docs.python.org/3/library/functions.html#type]) is
provided, it is used to create the model instance encapsulating the
actual mathematical model used to calculate the feed-in provided by
this power plant.

In any other case, the provided object is used directly. Note
though, that a reference to this power plant is saved in the
provided object, so sharing model instances between two power plant
objects is not a good idea, as the second power plant will
overwrite the reference to the first.

The non-class version is only provided for users who need the extra
flexibility of controlling model instantiation and who know what
they are doing. In general, you’ll want to provide a class for this
parameter or just go with the default for the specific subclass you
are using.




	**attributes – Besides model parameter provided attributes hold the technical
specification used to define the power plant. See
power_plant_parameters parameter in respective model’s
feedin() method for further information on the model’s
required and optional plant parameters.






	Raises

	AttributeError [https://docs.python.org/3/library/exceptions.html#AttributeError] – In case an attribute listed in the given model’s required
parameters is not present in the parameters parameter.





Methods







	__init__(**attributes)

	



	feedin(weather, **kwargs)

	Calculates power plant feed-in in Watt.






Attributes







	required

	The power plant parameters the specified model requires.







	
__init__(**attributes)

	




	
feedin(weather, **kwargs)

	Calculates power plant feed-in in Watt.

This method delegates the actual computation to the model’s
feedin() method while giving you the opportunity to override
some of the inputs used to calculate the feed-in.

If the respective model does calculate AC and DC feed-in, AC feed-in
is returned by default. See the model’s feedin() method for
information on how to overwrite this default behaviour.


	Parameters

	
	weather – Weather data to calculate feed-in. Check the weather parameter
of the respective model’s feedin() method for required
weather data parameters and format.


	**kwargs – Keyword arguments for respective model’s feed-in calculation.
Check the keyword arguments of the model’s feedin() for
further information.






	Returns

	feedin – Series with power plant feed-in in Watt.



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
required

	The power plant parameters the specified model requires.

Check the model’s power_plant_requires attribute for further
information.
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feedinlib.models.Base


	
class feedinlib.models.Base(**kwargs)

	The base class of feedinlib models.

This base class is an abstract class serving as a blueprint for classes
that implement feed-in models for weather dependent renewable energy
resources. It forces implementors to implement certain properties and
methods.

Methods







	__init__(**kwargs)

	



	feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.






Attributes







	power_plant_requires

	The (names of the) power plant parameters this model requires in order to calculate the feed-in.



	requires

	The (names of the) parameters this model requires in order to calculate the feed-in.







	
__init__(**kwargs)

	




	
feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.

As this is an abstract method you have to override it in a subclass
so that the power plant feed-in using the respective model can be
calculated.


	Parameters

	
	weather – Weather data to calculate feed-in. Format and required parameters
depend on the model.


	power_plant_parameters (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary with power plant specifications. Keys of the dictionary
are the power plant parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain the
power plant parameters required by the respective model and may
further contain optional power plant parameters. See
power_plant_requires property of the respective model for futher
information.


	**kwargs – Keyword arguments for respective model’s feed-in calculation.






	Returns

	feedin – Series with power plant feed-in for specified time span in Watt.
If respective model does calculate AC and DC feed-in, AC feed-in
should be returned by default. mode parameter can be used to
overwrite this default behavior and return DC power output instead
(for an example see feedin()).



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
power_plant_requires

	The (names of the) power plant parameters this model requires in
order to calculate the feed-in.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to make
the required power plant parameters for a model explicit, even if they
are empty, and gives them a good place to document them.

By default, this property is settable and its value can be specified
via an argument upon construction. If you want to keep this
functionality, simply delegate all calls to the superclass.


	Parameters

	names (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str]), optional) – Containing the names of the required power plant parameters.










	
requires

	The (names of the) parameters this model requires in order to
calculate the feed-in.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to make
the required model parameters explicit, even if they
are empty, and gives them a good place to document them.

By default, this property is settable and its value can be specified
via an argument upon construction. If you want to keep this
functionality, simply delegate all calls to the superclass.


	Parameters

	names (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str]), optional) – Containing the names of the required power plant parameters.
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feedinlib.models.PhotovoltaicModelBase


	
class feedinlib.models.PhotovoltaicModelBase(**kwargs)

	Expands model base class Base by PV specific attributes.

Methods







	__init__(**kwargs)

	



	feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.






Attributes







	power_plant_requires

	The (names of the) power plant parameters this model requires in order to calculate the feed-in.



	pv_system_area

	Area of PV system in [image: m^2].



	pv_system_peak_power

	Peak power of PV system in Watt.



	requires

	The (names of the) parameters this model requires in order to calculate the feed-in.







	
__init__(**kwargs)

	




	
feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.

As this is an abstract method you have to override it in a subclass
so that the power plant feed-in using the respective model can be
calculated.


	Parameters

	
	weather – Weather data to calculate feed-in. Format and required parameters
depend on the model.


	power_plant_parameters (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary with power plant specifications. Keys of the dictionary
are the power plant parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain the
power plant parameters required by the respective model and may
further contain optional power plant parameters. See
power_plant_requires property of the respective model for futher
information.


	**kwargs – Keyword arguments for respective model’s feed-in calculation.






	Returns

	feedin – Series with power plant feed-in for specified time span in Watt.
If respective model does calculate AC and DC feed-in, AC feed-in
should be returned by default. mode parameter can be used to
overwrite this default behavior and return DC power output instead
(for an example see feedin()).



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
power_plant_requires

	The (names of the) power plant parameters this model requires in
order to calculate the feed-in.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to make
the required power plant parameters for a model explicit, even if they
are empty, and gives them a good place to document them.

By default, this property is settable and its value can be specified
via an argument upon construction. If you want to keep this
functionality, simply delegate all calls to the superclass.


	Parameters

	names (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str]), optional) – Containing the names of the required power plant parameters.










	
pv_system_area

	Area of PV system in [image: m^2].

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to
provide a way to retrieve the area of the PV system that is e.g. used
to scale the feed-in by area.






	
pv_system_peak_power

	Peak power of PV system in Watt.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to
provide a way to retrieve the peak power of the PV system that is e.g.
used to scale the feed-in by installed capacity.






	
requires

	The (names of the) parameters this model requires in order to
calculate the feed-in.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to make
the required model parameters explicit, even if they
are empty, and gives them a good place to document them.

By default, this property is settable and its value can be specified
via an argument upon construction. If you want to keep this
functionality, simply delegate all calls to the superclass.


	Parameters

	names (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str]), optional) – Containing the names of the required power plant parameters.
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feedinlib.models.WindpowerModelBase


	
class feedinlib.models.WindpowerModelBase(**kwargs)

	Expands model base class Base by wind power specific
attributes.

Methods







	__init__(**kwargs)

	



	feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.






Attributes







	nominal_power_wind_power_plant

	Nominal power of wind power plant in Watt.



	power_plant_requires

	The (names of the) power plant parameters this model requires in order to calculate the feed-in.



	requires

	The (names of the) parameters this model requires in order to calculate the feed-in.







	
__init__(**kwargs)

	




	
feedin(weather, power_plant_parameters, **kwargs)

	Calculates power plant feed-in in Watt.

As this is an abstract method you have to override it in a subclass
so that the power plant feed-in using the respective model can be
calculated.


	Parameters

	
	weather – Weather data to calculate feed-in. Format and required parameters
depend on the model.


	power_plant_parameters (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary with power plant specifications. Keys of the dictionary
are the power plant parameter names, values of the dictionary hold
the corresponding value. The dictionary must at least contain the
power plant parameters required by the respective model and may
further contain optional power plant parameters. See
power_plant_requires property of the respective model for futher
information.


	**kwargs – Keyword arguments for respective model’s feed-in calculation.






	Returns

	feedin – Series with power plant feed-in for specified time span in Watt.
If respective model does calculate AC and DC feed-in, AC feed-in
should be returned by default. mode parameter can be used to
overwrite this default behavior and return DC power output instead
(for an example see feedin()).



	Return type

	pandas.Series [http://pandas.pydata.org/pandas-docs/stable/reference/series.html]










	
nominal_power_wind_power_plant

	Nominal power of wind power plant in Watt.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to
provide a way to retrieve the nominal power of the wind power plant
that is e.g. used to scale the feed-in by installed capacity.






	
power_plant_requires

	The (names of the) power plant parameters this model requires in
order to calculate the feed-in.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to make
the required power plant parameters for a model explicit, even if they
are empty, and gives them a good place to document them.

By default, this property is settable and its value can be specified
via an argument upon construction. If you want to keep this
functionality, simply delegate all calls to the superclass.


	Parameters

	names (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str]), optional) – Containing the names of the required power plant parameters.










	
requires

	The (names of the) parameters this model requires in order to
calculate the feed-in.

As this is an abstract property you have to override it in a subclass
so that the model can be instantiated. This forces implementors to make
the required model parameters explicit, even if they
are empty, and gives them a good place to document them.

By default, this property is settable and its value can be specified
via an argument upon construction. If you want to keep this
functionality, simply delegate all calls to the superclass.


	Parameters

	names (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str]), optional) – Containing the names of the required power plant parameters.
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