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Introduction

Pyiso provides Python client libraries for ISO and other power grid data sources.
It powers the WattTime Impact API [https://api.watttime.org/],
among other things.


What’s an ISO?

Electricity markets are operated by “balancing authorities,”
which manage supply and demand for a given service area.
The bigger balancing authorities, called
Independent Services Operators and Regional Transmission Organizations
(ISOs/RTOs [http://www.isorto.org/], or simply ISOs),
together cover about 2/3 of US electricity consumers.

ISOs are required to provide real-time data about electricity market operations,
but choose to do so in a wide variety of unstandardized, inconvenient formats.
Some smaller balancing authorities provide data too.




What’s included

Pyiso makes it easier to collect data from ISOs and other balancing authorities
by providing a uniform Python interface to each data stream.
See the Usage page for instructions on how to get started.

Specifically, here are the included balancing authorities and their respective data sources:

Note: Some balancing authorities offer data directly and through the EIA client.








	balancing authority abbrev.
	balancing authority name/region
	data source




	AESO
	Alberta Elec. System Operator (Canada)
	AESO


	AZPS
	Arizona Public Service
	SVERI


	BCH
	British Columbia Hydro (Canada)
	BCH


	BPA
	Bonneville Power Administration (Pac NW)
	BPA


	CAISO
	California ISO
	CAISO


	DEAA
	DECA Arlington Valley (AZ)
	SVERI


	ELE
	El Paso Electric
	SVERI


	ERCOT
	Texas
	ERCOT


	EU
	European Union
	ENTSO


	GRIF
	Griffith Energy (AZ)
	SVERI


	HGMA
	Harquahala Generation Maricopa Arizona
	SVERI


	IESO
	Ontario (Canada)
	IESO


	IID
	Imperial Irrigation District (CA)
	SVERI


	ISONE
	ISO New England
	ISONE


	MISO
	Midcontinent ISO
	MISO


	NBP
	New Brunswick Power (Canada)
	NBPower


	NLH
	Newfoundland and Labrador Hydro (Canada)
	NLHydro


	NSP
	Nova Scotia Power (Canada)
	NSPower


	NEVP
	Nevada Power
	NVEnergy


	NYISO
	New York ISO
	NYISO


	PEI
	Price Edward Island (Canada)
	PEI


	PJM
	Mid-Atlantic
	PJM


	PNM
	Public Service Co New Mexico
	SVERI


	SASK
	Saskatchewan Power (Canada)
	SaskPower


	SPPC
	Sierra Pacific Power (NV)
	NVEnergy


	SRP
	Salt River Project (AZ)
	SVERI


	TEPC
	Tuscon Electric Power Co
	SVERI


	WALC
	WAPA Desert Southwest (NV, AZ)
	SVERI


	YUKON
	Yukon Energy (Canada)
	YUKON





The following BAs are available through the EIA client.








	balancing authority abbrev.
	balancing authority name/region
	data source




	AEC
	PowerSouth Energy Cooperative
	EIA


	AECI
	Associated Electric Cooperative, Inc.
	EIA


	AESO
	Alberta Electric System Operator
	EIA


	AVA
	Avista Corporation
	EIA


	AZPS
	Arizona Public Service- EIA data
	EIA


	BANC
	Bal Authority of Northern California
	EIA


	BCTC
	British Columbia Transmission Corp
	EIA


	BPAT
	Bonneville Power Admin- EIA data
	EIA


	CAISO
	California ISO- EIA data
	EIA


	CFE
	Comision Federal de Electricidad
	EIA


	CHPD
	Pub Utility Dist 1 of Chelan County
	EIA


	CISO
	California Independent System Operator
	EIA


	CPLE
	Duke Energy Progress East
	EIA


	CPLW
	Duke Energy Progress West
	EIA


	DEAA
	DECA Arlington Valley (AZ)- EIA data
	EIA


	DOPD
	PUD No. 1 of Douglas County
	EIA


	DUK
	Duke Energy Carolinas
	EIA


	EEI
	Electric Energy, Inc
	EIA


	EPE
	El Paso Electric - EIA data
	EIA


	ERCO
	Texas- EIA data
	EIA


	FMPP
	Florida Municipal Power Pool
	EIA


	FPC
	Duke Energy Florida
	EIA


	FPL
	Florida Power and Light Co.
	EIA


	GCPD
	PUD of Grant County, Washington
	EIA


	GRID
	Gridforce Energy Management
	EIA


	GRIF
	Griffith Energy (AZ) - EIA data
	EIA


	GRMA
	Gila River Power
	EIA


	GVL
	Gainesville Regional Utilities
	EIA


	GWA
	NaturEner Power Watch
	EIA


	HGMA
	Harquahala Gen Maricopa Az - EIA
	EIA


	HQT
	Hydro-Quebec TransEnergie
	EIA


	HST
	City of Homestead
	EIA


	IESO
	Ontario IESO
	EIA


	IID
	Imperial Irrigation District- EIA
	EIA


	IPCO
	Idaho Power Company
	EIA


	ISNE
	ISO New England - EIA data
	EIA


	JEA
	JEA Jacksonville, Fl
	EIA


	LDWP
	Los Angeles Dept of Water and Power
	EIA


	LGEE
	Louisville Gas & Electric/KY Utilities
	EIA


	MHEB
	Manitoba Hydro
	EIA


	MISO
	Midcontinent ISO - EIA data
	EIA


	NBSO
	New Brunswick System Operator
	EIA


	NEVP
	Nevada Power - EIA data
	EIA


	NSB
	New Smyrna Beach UC
	EIA


	NWMT
	NorthWestern Corporation
	EIA


	NYIS
	New York ISO - EIA data
	EIA


	OVEC
	Ohio Valley Electric Corporation
	EIA


	PACE
	PacifiCorp East
	EIA


	PACW
	PacifiCorp West
	EIA


	PGE
	Portland General Electric Co
	EIA


	PJM
	Mid-Atlantic - EIA data
	EIA


	PNM
	Public Service Co New Mexico- EIA
	EIA


	PSCO
	Public Service Company of Colorado
	EIA


	PSEI
	Puget Sound Energy
	EIA


	SC
	South Carolina Public Service Auth
	EIA


	SCEG
	South Carolina Electric and Gas
	EIA


	SCL
	Seattle City Light
	EIA


	SEC
	Seminole Electric Cooperative
	EIA


	SEPA
	Southeastern Power Admin
	EIA


	SOCO
	Southern Company Services
	EIA


	SPA
	Southwestern Power Admin
	EIA


	SPC
	Saskatchewan Power Corporation
	EIA


	SRP
	Salt River Project (AZ) - EIA data
	EIA


	SWPP
	Southwest Power Pool
	EIA


	TAL
	City of Tallahassee
	EIA


	TEC
	Tampa Electric Company
	EIA


	TEPC
	Tuscon Electric Power Co
	EIA


	TIDC
	Turdock Irrigation District
	EIA


	TPWR
	City of Tacoma DPU
	EIA


	TVA
	Tennessee Valley Authority
	EIA


	WACM
	Western Area Power Admin- Rocky Mtn
	EIA


	WALC
	WAPA Desert Southwest (NV, AZ)-EIA
	EIA


	WAUW
	Western Area Power Admin- Great Plains
	EIA


	WWA
	NaturEner Wind Watch
	EIA


	YAD
	Alcoa Power Generation- Yadkin
	EIA





For European data, you also need to specify a “control area”. The available control areas are:







	control area abbrev.
	control area country/provider




	AL
	Albania


	AT
	Austria


	BA
	Bosnia and Herzegovina


	BE
	Belgium


	BG
	Bulgaria


	CH
	Switzerland


	CY
	Cyprus


	CZ
	Czech Republic


	DE(50HzT)
	Germany (50 HzT)


	DE(Amprion)
	Germany (Amprion)


	DE(TenneT GER)
	Germany (TenneT)


	DE(TransnetBW)
	Germany (Transnet)


	DK
	Denmark


	EE
	Estonia


	ES
	Spain


	FI
	Finland


	FR
	France


	GR
	Greece


	HR
	Croatia


	HU
	Hungary


	IE
	Ireland


	IT
	Italy


	LT
	Lithuania


	LU
	Luxembourg


	LV
	Latvia


	MD
	Moldavia


	ME
	Montenegro


	MK
	Macedonia


	MT
	Malta


	NIE
	UK (NIE)


	NL
	Netherlands


	NO
	Norway


	National Grid
	UK (National Grid)


	PL
	Poland


	PL-CZ
	Czech Republic/Poland


	PT
	Portugal


	RO
	Romania


	RS
	Serbia


	RU
	Russia


	RU-KGD
	Russia (KGD)


	SE
	Sweden


	SI
	Slovenia


	SK
	Slovakia


	TR
	Turkey


	UA
	Ukraine


	UA-WEPS
	Ukraine (WEPS)
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Installation


Install

Pyiso is available on PyPI [https://pypi.python.org/pypi?name=pyiso&:action=display]
and on GitHub [https://github.com/WattTime/pyiso].

For users, the easiest way to get pyiso is with pip:

pip install pyiso





For developers, you can get the source from GitHub [https://github.com/WattTime/pyiso.git]
or PyPI [https://pypi.python.org/packages/source/p/pyiso/pyiso-0.1.tar.gz], then:

cd pyiso
python setup.py install





Pyiso depends on pandas so be prepared for a large install.

Windows Users: If you are unable to setup pyiso due to issues with installing or using numpy, a dependent package of pyiso, try installing a precompiled version of numpy found here: http://www.lfd.uci.edu/~gohlke/pythonlibs/




Uninstall

To uninstall:

pip uninstall pyiso
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Configuration


Accounts

ISONE requires a username and password to collect data.
You can register for an ISONE account here (http://www.iso-ne.com/participate/applications-status-changes/access-software-systems#data-feeds)

Then, set your usernames and passwords as environment variables:


export ISONE_USERNAME=myusername1
export ISONE_PASSWORD=mysecret1


The EU (ENTSOe) REST API requires a security token.  You must first sign up for an account and then get your security token from here (https://transparency.entsoe.eu/).  To use the token set as an environment variable as follows:


export ENTSOe_SECURITY_TOKEN=token


The EIA API requires an API key. You can apply for a key here (https://www.eia.gov/opendata/register.cfm). To use the key, set an environment variable as follows:


export EIA_KEY=my-eia-api-key


All other ISOs allow unauthenticated users to collect data, so no other credentials are needed.




Logging and debug

By default, logging occurs at the INFO level. If you want to change this, you can set the LOG_LEVEL environment variable to the integer associated with the desired log level [https://docs.python.org/2/library/logging.html#logging-levels]. For instance, ERROR is 40 and DEBUG is 10.

You can also turn on DEBUG level logging by setting the DEBUG environment variable to a truthy value. This setting will additionally enable caching during testing, which will significantly speed up the test suite.
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Usage

There are two main ways to use pyiso: via the client objects, or via celery tasks.
The client approach is preferred for scripted data analysis.
The task approach enables asynchronous or periodic data collection
and is in use at the WattTime Impact API [http://api.watttime.org/].


Clients

First, create a client using the client_factory(ba_name) function.
ba_name should be taken from this list of abbreviated names for available balancing authorities
listed on the Introduction page.
For example:

>>> from pyiso import client_factory
>>> isone = client_factory('ISONE')





Requests made to external data sources will automatically time out after 20 seconds.
To change this value, add a keyword argument in the constructor:

>>> isone = client_factory('ISONE', timeout_seconds=60)





Each client returned by client_factory is derived from BaseClient and provides one or more of the following methods (see also Options):


	
BaseClient.get_generation(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]

	Scrape and parse generation fuel mix data.





	Parameters:	
	latest (bool [http://docs.python.org/library/functions.html#bool]) – If True, only get the generation mix at the one most recent available time point.
Available for all regions.

	yesterday (bool [http://docs.python.org/library/functions.html#bool]) – If True, get the generation mix for every time point yesterday.
Not available for all regions.

	start_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.

	end_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.






	Returns:	List of dicts, each with keys [ba_name, timestamp, freq, market, fuel_name, gen_MW].
Timestamps are in UTC.




	Return type:	list












	
BaseClient.get_load(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]

	Scrape and parse load data.





	Parameters:	
	latest (bool [http://docs.python.org/library/functions.html#bool]) – If True, only get the load at the one most recent available time point.
Available for all regions.

	yesterday (bool [http://docs.python.org/library/functions.html#bool]) – If True, get the load for every time point yesterday.
Not available for all regions.

	start_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.

	end_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.






	Returns:	List of dicts, each with keys [ba_name, timestamp, freq, market, load_MW].
Timestamps are in UTC.




	Return type:	list












	
BaseClient.get_trade(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]

	Scrape and parse import/export data.
Value is net export (export - import), can be positive or negative.





	Parameters:	
	latest (bool [http://docs.python.org/library/functions.html#bool]) – If True, only get the trade at the one most recent available time point.
Available for all regions.

	yesterday (bool [http://docs.python.org/library/functions.html#bool]) – If True, get the trade for every time point yesterday.
Not available for all regions.

	start_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.

	end_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.






	Returns:	List of dicts, each with keys [ba_name, timestamp, freq, market, net_exp_MW].
Timestamps are in UTC.




	Return type:	list











The lists returned by clients are conveniently structured for import into other data structures like pandas.DataFrame:

>>> import pandas as pd
>>> data = isone.get_generation(latest=True)
>>> df = pd.DataFrame(data)
>>> print df
  ba_name freq fuel_name  gen_MW market                  timestamp
0   ISONE  n/a      coal  1170.0   RT5M  2014-03-29 20:40:27+00:00
1   ISONE  n/a     hydro   813.8   RT5M  2014-03-29 20:40:27+00:00
2   ISONE  n/a    natgas  4815.7   RT5M  2014-03-29 20:40:27+00:00
3   ISONE  n/a   nuclear  4618.8   RT5M  2014-03-29 20:40:27+00:00
4   ISONE  n/a    biogas    29.5   RT5M  2014-03-29 20:40:27+00:00
5   ISONE  n/a    refuse   428.6   RT5M  2014-03-29 20:40:27+00:00
6   ISONE  n/a      wind    85.8   RT5M  2014-03-29 20:40:27+00:00
7   ISONE  n/a   biomass   434.3   RT5M  2014-03-29 20:40:27+00:00





Happy data analysis!




Tasks

If you have a celery [http://www.celeryproject.org/] environment set up, you can use the tasks provided in the pyiso.tasks module.
There is one task for each of the client’s get_* methods that implements a thin wrapper around that method.
The call signatures match those of the corresponding client methods, except that the ba_name is a required first argument.
For example, to get the latest ISONE generation mix data every 10 minutes,
add this to your celerybeat schedule [http://docs.celeryproject.org/en/latest/userguide/periodic-tasks.html#crontab-schedules]:

CELERYBEAT_SCHEDULE = {
    'get-isone-genmix-latest' : {
        'task': 'pyiso.tasks.get_generation',
        'schedule': crontab(minute='*/10'),
        'args': ['ISONE'],
        'kwargs': {'latest': True},
    }
}





In practice, you will want to chain these tasks with something that captures and processes their output.







          

      

      

    


    
         Copyright 2016, WattTime.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	pyiso 0.3 documentation 
 
      

    


    
      
          
            
  
Options

Not all date range options are available for all methods in all regions.
Here’s what’s available now:










	method
	latest
	start_at and end_at pair
	yesterday
	forecast ok




	AESO.get_generation
	yes
	no
	no
	no


	AESO.get_load
	yes
	yes
	yes
	yes


	AESO.get_trade
	yes
	no
	no
	no


	AESO.get_lmp
	no
	no
	no
	no


	BCH.get_generation
	no
	no
	no
	no


	BCH.get_load
	no
	no
	no
	no


	BCH.get_trade
	yes
	yes
	yes
	no


	BPA.get_generation
	yes
	yes
	no
	no


	BPA.get_load
	yes
	yes
	no
	no


	CAISO.get_generation
	yes
	yes
	yes
	yes


	CAISO.get_load
	yes
	yes
	yes
	yes


	CAISO.get_trade
	yes
	yes
	yes
	yes


	EIA.get_generation
	yes
	yes
	yes
	no


	EIA.get_load
	yes
	yes
	yes
	yes


	EIA.get_trade
	yes
	yes
	yes
	no


	ERCOT.get_generation
	yes
	no
	no
	no


	ERCOT.get_load
	yes
	yes
	no
	yes


	EU.get_generation
	yes
	yes
	yes
	no


	EU.get_load
	yes
	yes
	no
	yes


	IESO.get_generation
	yes
	yes
	yes
	yes


	IESO.get_load
	yes
	yes
	yes
	yes


	IESO.get_trade
	yes
	yes
	yes
	yes


	ISONE.get_generation
	yes
	yes
	no
	no


	ISONE.get_load
	yes
	yes
	no
	yes


	MISO.get_generation
	yes
	yes
	no
	yes


	MISO.get_load
	yes
	yes
	no
	yes


	MISO.get_trade
	no
	yes
	no
	yes


	MISO.get_lmp
	yes
	yes
	no
	yes


	NLH.get_generation
	no
	no
	no
	no


	NLH.get_load
	yes
	no
	no
	no


	NLH.get_trade
	no
	no
	no
	no


	NPB.get_generation
	no
	no
	no
	no


	NPB.get_load
	yes
	yes
	no
	yes


	NPB.get_trade
	yes
	no
	no
	no


	NSP.get_generation
	yes
	yes
	no
	no


	NSP.get_load
	yes
	yes
	no
	yes


	NSP.get_trade
	no
	no
	no
	no


	NVEnergy.get_load
	yes
	yes
	no
	yes


	NYISO.get_generation
	yes
	yes
	no
	no


	NYISO.get_load
	yes
	yes
	no
	yes


	NYISO.get_trade
	yes
	yes
	no
	no


	PEI.get_generation
	yes
	no
	no
	no


	PEI.get_load
	yes
	no
	no
	no


	PEI.get_trade
	no
	no
	no
	no


	PJM.get_generation
	yes
	no
	no
	no


	PJM.get_load
	yes
	yes
	no
	yes


	PJM.get_trade
	yes
	no
	no
	no


	SASK.get_generation
	no
	no
	no
	no


	SASK.get_load
	yes
	no
	no
	no


	SASK.get_trade
	no
	no
	no
	no


	SVERI.get_generation
	yes
	yes
	no
	no


	SVERI.get_load
	yes
	yes
	no
	no


	YUKON.get_generation
	yes
	yes
	no
	no


	YUKON.get_load
	yes
	yes
	no
	no


	YUKON.get_trade
	n/a
	n/a
	n/a
	n/a
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Contributing

Right now, pyiso only has interfaces for collecting a small subset of the interesting electricity data that the ISOs provide.
You can help by adding more!
Please create an issue on github [https://github.com/WattTime/pyiso/issues]
if you have questions about any of this.


For developers

When you’re ready to get started coding:


	fork the repo [https://github.com/WattTime/pyiso]

	install in development mode: python setup.py develop

	run the tests: python setup.py test (or python setup.py test -s tests.test_some_file.TestSomeClass.test_some_method to run a specific subset of the tests)

	add tests to the tests directory and code to the pyiso directory, following the conventions that you see in the existing code

	add docs to the docs/source directory

	add a note to the Upcoming Changes section in README.md on a separate line

	send a pull request

	sign the CLA at https://www.clahub.com/agreements/WattTime/pyiso (see below)






For data users

Found a bug, or know of a data source that you think pyiso should include?
Please add an issue to github [https://github.com/WattTime/pyiso/issues].
Ideas of new balancing authorities (anywhere in the world)
and of new data streams from ISOs we already support are both very welcome.




For project admins

Before making a release, check that these are true in the master branch of the GitHub repo:


	the changelog in README.md includes all changes since the last release

	test coverage is good and the tests pass locally and on Travis

	changes are reflected in the docs in docs/source

	the version number is upgraded in pyiso/__init__.py



To make a release, run these commands (replacing 0.x.y with the correct version number):

git checkout master
git pull origin master
git tag v0.x.y
git push origin master --tags
python setup.py sdist upload





Releasing via twine:

python setup.py sdist
twine upload dist/pyiso-VERSION.tar.gz








Legal things

Because we use pyiso as the base for our other software products, we ask that contributors sign the following Contributor License Agreement.  If you have any questions, or concerns, please drop us a line on Github.

You and WattTime, Corp, a california non-profit corporation, hereby accept and agree to the following terms and conditions:


Your “Contributions” means all of your past, present and future contributions of object code, source code and documentation to pyiso however submitted to pyiso, excluding any submissions that are conspicuously marked or otherwise designated in writing by You as “Not a Contribution.”

You hereby grant to the WattTime, Corp a non-exclusive, irrevocable, worldwide, no-charge, transferable copyright license to use, execute, prepare derivative works of, and distribute (internally and externally, in object code and, if included in your Contributions, source code form) your Contributions. Except for the rights granted to the WattTime, Corp in this paragraph, You reserve all right, title and interest in and to your Contributions.

You represent that you are legally entitled to grant the above license. If your employer(s) have rights to intellectual property that you create, you represent that you have received permission to make the Contibutions on behalf of that employer, or that your employer has waived such rights for your Contributions to pyiso.

You represent that, except as disclosed in your Contribution submission(s), each of your Contributions is your original creation. You represent that your Contribution submissions(s) included complete details of any license or other restriction (including, but not limited to, related patents and trademarks) associated with any part of your Contributions)(including a copy of any applicable license agreement). You agree to notify WattTime, Corp of any facts or circumstances of which you become aware that would make Your representations in the Agreement inaccurate in any respect.

You are not expected to provide support for your Contributions, except to the extent you desire to provide support. Your may provide support for free, for a fee, or not at all. Your Contributions are provided as-is, with all faults, defects and errors, and without any warranty of any kind (either express or implied) including, without limitation, any implied warranty of merchantability and fitness for a particular purpose and any warranty of non-infringement.

To get started, <a href=”https://www.clahub.com/agreements/WattTime/pyiso“>sign the Contributor License Agreement</a>.
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Supporting

Pyiso is an open source project maintained by WattTime [http://WattTime.org],
a nonprofit that develops software standards to
reduce power grid pollution and enable new kinds of clean energy choices.

We’ve spent more than 1000 developer-hours
building pyiso, keeping it up-to-date with evolving data sources,
and adding features requested by the community.
As the foundation of our internal data pipeline,
it makes our work easier every day.
And we’ve made it free and open source because we want to
make open energy data access a bit easier
for other researchers, engineers, and citizens too!

Want to chip in and support pyiso?
You or your company can make a tax-deductible donation
to WattTime here [http://watttime.org/donate/].
Every dollar helps us help you!
We also have corporate sponsorship opportunities available;
get in touch [http://watttime.org/contact/] if you’re interested.

Another great way to support pyiso is to send us a quick
thank-you note [http://watttime.org/contact/].
Your testimonials help us raise money from other folks,
so it really does make a difference. Thanks bunches!
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  Source code for pyiso

import imp
import logging
import os.path
import sys
from os import environ

__version__ = '0.4.0'


# ERROR = 40, WARNING = 30, INFO = 20, DEBUG = 10
LOG_LEVEL = int(environ.get('LOG_LEVEL', logging.INFO))


# logger: create here to only add the handler once!
LOGGER = logging.getLogger(__name__)
handler = logging.StreamHandler(sys.stdout)
LOGGER.addHandler(handler)
LOGGER.setLevel(LOG_LEVEL)

BALANCING_AUTHORITIES = {
    'AESO': {'class': 'AESOClient', 'module': 'aeso'},
    'AZPS': {'class': 'SVERIClient', 'module': 'sveri'},
    'BCH': {'class': 'BCHydroClient', 'module': 'bchydro'},
    'BPA': {'class': 'BPAClient', 'module': 'bpa'},
    'CAISO': {'class': 'CAISOClient', 'module': 'caiso'},
    'DEAA': {'class': 'SVERIClient', 'module': 'sveri'},
    'EIA': {'class': 'EIAClient', 'module': 'eia_esod'},
    'ELE': {'class': 'SVERIClient', 'module': 'sveri'},
    'ERCOT': {'class': 'ERCOTClient', 'module': 'ercot'},
    'EU': {'class': 'EUClient', 'module': 'eu'},
    'GRIF': {'class': 'SVERIClient', 'module': 'sveri'},
    'HGMA': {'class': 'SVERIClient', 'module': 'sveri'},
    'IESO': {'class': 'IESOClient', 'module': 'ieso'},
    'IID': {'class': 'SVERIClient', 'module': 'sveri'},
    'ISONE': {'class': 'ISONEClient', 'module': 'isone'},
    'MISO': {'class': 'MISOClient', 'module': 'miso'},
    'NBP': {'class': 'NBPowerClient', 'module': 'nbpower'},
    'NLH': {'class': 'NLHydroClient', 'module': 'nlhydro'},
    'NEVP': {'class': 'NVEnergyClient', 'module': 'nvenergy'},
    'NSP': {'class': 'NSPowerClient', 'module': 'nspower'},
    'NYISO': {'class': 'NYISOClient', 'module': 'nyiso'},
    'PEI': {'class': 'PEIClient', 'module': 'pei'},
    'PJM': {'class': 'PJMClient', 'module': 'pjm'},
    'PNM': {'class': 'SVERIClient', 'module': 'sveri'},
    'SASK': {'class': 'SaskPowerClient', 'module': 'sask'},
    'SPPC': {'class': 'NVEnergyClient', 'module': 'nvenergy'},
    'SRP': {'class': 'SVERIClient', 'module': 'sveri'},
    'TEPC': {'class': 'SVERIClient', 'module': 'sveri'},
    'WALC': {'class': 'SVERIClient', 'module': 'sveri'},
    'YUKON': {'class': 'YukonEnergyClient', 'module': 'yukon'},
}


[docs]def client_factory(client_name, **kwargs):
    """Return a client for an external data set"""
    # set up
    dir_name = os.path.dirname(os.path.abspath(__file__))
    error_msg = 'No client found for name %s' % client_name
    client_key = client_name.upper()

    # find client
    try:
        client_vals = BALANCING_AUTHORITIES[client_key]
        module_name = client_vals['module']

        class_name = client_vals['class']
    except KeyError:
        raise ValueError(error_msg)

    # find module
    try:
        fp, pathname, description = imp.find_module(module_name, [dir_name])
    except ImportError:
        raise ValueError(error_msg)

    # load
    try:
        mod = imp.load_module(module_name, fp, pathname, description)
    finally:
        # Since we may exit via an exception, close fp explicitly.
        if fp:
            fp.close()

    # instantiate class
    try:
        client_inst = getattr(mod, class_name)(**kwargs)
    except AttributeError:
        raise ValueError(error_msg)

    # set name
    client_inst.NAME = client_name

    return client_inst






          

      

      

    


    
        © Copyright 2016, WattTime.
      Created using Sphinx 1.2.2.
    

  

_static/down-pressed.png





_static/file.png





_static/plus.png





_modules/pyiso/ercot.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyiso 0.3 documentation »


          		Module code »


          		pyiso »

 
      


    


    
      
          
            
  Source code for pyiso.ercot

from bs4 import BeautifulSoup
from pyiso.base import BaseClient
from pyiso import LOGGER
import pandas as pd
from io import StringIO
import re
from datetime import datetime, timedelta
import pytz


[docs]class ERCOTClient(BaseClient):
    NAME = 'ERCOT'
    base_report_url = 'http://mis.ercot.com'
    real_time_url = 'http://www.ercot.com/content/cdr/html/real_time_system_conditions.html'

    report_type_ids = {
        'wind_5min': '13071',
        'wind_hrly': '13028',
        'gen_hrly': '12358',
        'load_7day': '12311',
        'dam_hrly_lmp': '12331',
        'rt5m_lmp': '12300',
    }

    TZ_NAME = 'US/Central'

    def _request_report(self, report_type, date=None):
        # request reports list
        params = {'reportTypeId': self.report_type_ids[report_type]}
        response = self.request(self.base_report_url+'/misapp/GetReports.do',
                                params=params)
        if not response:
            raise ValueError('ERCOT: No report available for %s' % (report_type))
        report_list_soup = BeautifulSoup(response.content, 'lxml')

        # Round minute down to nearest 5 minute period
        if date:
            date = datetime(date.year, date.month, date.day, date.hour,
                            date.minute - (date.minute % 5), tzinfo=date.tzinfo)
            date = pytz.timezone(self.TZ_NAME).normalize(date)

            # DAM reports named 20150520 are for day 20150521
            if report_type == 'dam_hrly_lmp':
                date = date - timedelta(days=1)

        # find the endpoint to download
        report_endpoint = None
        for elt in report_list_soup.find_all('tr'):
            label = elt.find(class_='labelOptional_ind')
            if label and 'csv' in label.string:
                if date:
                    if label.string.split('.')[3] == date.strftime('%Y%m%d'):
                        # RT5M requires correct 5minute report
                        if report_type == 'rt5m_lmp':
                            if not label.string.split('.')[4].startswith(date.strftime('%H%M')):
                                continue
                    else:
                        continue
                report_endpoint = self.base_report_url + elt.a.attrs['href']
                break

        # test endpoint found
        if not report_endpoint:
            raise ValueError(
                'ERCOT: No report available for %s' % (report_type))

        # read report from zip
        r = self.request(report_endpoint)
        if r:
            content = self.unzip(r.content)
        else:
            return pd.DataFrame()

        # parse csv
        df = pd.read_csv(StringIO(content[0].decode('unicode_escape')))
        df.columns = [x.strip() for x in df.columns]
        df = df.dropna(axis=0)

        # return
        return df

[docs]    def is_dst(self, val, standard):
        return val != standard


[docs]    def get_generation(self, latest=False, **kwargs):
        # set args
        self.handle_options(data='gen', latest=latest, **kwargs)

        if self.options['latest']:
            # get latest load site
            response = self.request(self.real_time_url)

            # parse load from response
            if response:
                data = self.parse_rtm(response.text)
            else:
                data = []

        else:
            raise ValueError('Only latest genmix data available in ERCOT')

        # return
        return data


[docs]    def get_load(self, latest=False, **kwargs):
        # set args
        self.handle_options(data='load', latest=latest, **kwargs)

        if self.options['latest']:
            # get latest load site
            response = self.request(self.real_time_url)

            # parse load from response
            if response:
                data = self.parse_rtm(response.text)
            else:
                data = []

        elif self.options['forecast']:
            # get 7 day forecast load
            try:
                df = self._request_report('load_7day')
            except ValueError:
                return []

            # convert column of hour ending (1:00-24:00) to hour beginning (0:00-23:00)
            df['HourBeginning'] = df.apply(lambda dp: int(dp['HourEnding'].split(':')[0])-1,
                                           axis=1)

            # create datetime index of hour beginning
            df.index = df.apply(lambda dp: self.utcify(pd.to_datetime('%s %d:00' % (dp['DeliveryDate'], dp['HourBeginning'])),
                                                       is_dst=self.is_dst(dp['DSTFlag'], 'N')),
                                axis=1)

            # slice times
            sliced = self.slice_times(df)

            # pull out total load series
            series = sliced['SystemTotal']
            series.name = 'load_MW'
            series.index.set_names(['timestamp'], inplace=True)

            # slice and format
            extras = {
                'ba_name': self.NAME,
                'market': self.MARKET_CHOICES.dam,
                'freq': self.FREQUENCY_CHOICES.hourly,
            }
            data = self.serialize_faster(series, extras=extras)

        else:
            raise ValueError('Load only available for latest or forecast in ERCOT')

        # return
        return data


[docs]    def parse_rtm(self, content):
        # make soup
        soup = BeautifulSoup(content, 'lxml')

        # timestamp text starts with 'Last Updated'
        timestamp_elt = soup.find(text=re.compile('Last Updated'))
        timestamp_str = timestamp_elt.strip('Last Updated: ')
        timestamp = self.utcify(timestamp_str)

        # parse rest of page as html table
        df = pd.read_html(content, index_col=0)[0]

        # get other values
        load_val = df.loc['Actual System Demand'][1]
        wind_val = df.loc['Total Wind Output'][1]
        tie_flow_labels = ['DC_E (East)', 'DC_L (Laredo VFT)', 'DC_N (North)',
                           'DC_R (Railroad)', 'DC_S (Eagle Pass)']
        total_imports_val = sum([df.loc[label][1] for label in tie_flow_labels])

        # use options to get labels
        if self.options['data'] == 'load':
            data = [
                {
                    'timestamp': timestamp,
                    'ba_name': self.NAME,
                    'market': self.options.get('market', self.MARKET_CHOICES.fivemin),
                    'freq': self.options.get('freq', self.FREQUENCY_CHOICES.fivemin),
                    'load_MW': load_val,
                },
            ]
        elif self.options['data'] == 'gen':
            data = [
                {
                    'timestamp': timestamp,
                    'ba_name': self.NAME,
                    'market': self.options.get('market', self.MARKET_CHOICES.fivemin),
                    'freq': self.options.get('freq', self.FREQUENCY_CHOICES.fivemin),
                    'fuel_name': 'wind',
                    'gen_MW': wind_val,
                },
                {
                    'timestamp': timestamp,
                    'ba_name': self.NAME,
                    'market': self.options.get('market', self.MARKET_CHOICES.fivemin),
                    'freq': self.options.get('freq', self.FREQUENCY_CHOICES.fivemin),
                    'fuel_name': 'nonwind',
                    'gen_MW': (load_val - total_imports_val) - wind_val,
                },
            ]
        else:
            raise ValueError('Cannot get real-time data for %s' % self.options['data'])

        # return
        return data


[docs]    def handle_options(self, **kwargs):
        super(ERCOTClient, self).handle_options(**kwargs)

        # ensure market and freq are set
        if 'market' not in self.options:
            if self.options['forecast']:
                self.options['market'] = self.MARKET_CHOICES.dam
            else:
                self.options['market'] = self.MARKET_CHOICES.dam
        if 'freq' not in self.options:
            if self.options['forecast']:
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly
            else:
                self.options['freq'] = self.FREQUENCY_CHOICES.fivemin

        if 'latest' not in self.options:
            self.options['latest'] = False
        if 'forecast' not in self.options:
            self.options['forecast'] = False


    def _parse_dam_times(self, df):
        # Construct datetime string and convert to naive datetime
        df['hour'] = (df['HourEnding'].str.replace(':', '.').astype(float) - 1).astype(int)
        df['datetime_str'] = df['DeliveryDate'] + ' ' + df['hour'].astype(str)
        date_format = '%m/%d/%Y %H'
        df.index = pd.to_datetime(df['datetime_str'], format=date_format)

        # convert to local time, ambiguous times fixed by DSTFlag, then to utc
        df.index = df.index.tz_localize(self.TZ_NAME, ambiguous=df['DSTFlag'] == 'Y')
        df.drop(['DeliveryDate', 'HourEnding', 'DSTFlag', 'hour', 'datetime_str'], axis=1, inplace=True)
        df.rename(columns={'SettlementPointPrice': 'lmp', 'SettlementPoint': 'node_id'}, inplace=True)
        return df

    def _parse_rtm_times(self, df):
        date_format = '%m/%d/%Y %H:%M:%S'
        df.index = pd.to_datetime(df['SCEDTimestamp'], format=date_format)

        # When DST ends in the Fall, the repeated hour is NOT in DST
        df.index = df.index.tz_localize(self.TZ_NAME, ambiguous=df['RepeatedHourFlag'] == 'N')
        df.drop(['SCEDTimestamp', 'RepeatedHourFlag'], axis=1, inplace=True)
        df.rename(columns={'LMP': 'lmp', 'SettlementPoint': 'node_id'}, inplace=True)
        return df
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  Source code for pyiso.miso

from collections import namedtuple
from pyiso.base import BaseClient
from pyiso import LOGGER
import pandas as pd
from io import BytesIO
from datetime import datetime, timedelta
import pytz
from dateutil.parser import parse
import re

IntervalChoices = namedtuple('IntervalChoices',
                             ['hourly', 'hourly_prelim', 'fivemin', 'tenmin',
                              'na', 'dam', 'dam_exante'])


[docs]class MISOClient(BaseClient):
    NAME = 'MISO'

    base_url = 'https://www.misoenergy.org'

    fuels = {
        'Coal': 'coal',
        'Natural Gas': 'natgas',
        'Nuclear': 'nuclear',
        'Other': 'other',
        'Wind': 'wind',
    }

    # MISO is always on utc offset is -5
    # Due to a legacy problem, pytz time zones names are sign reversed
    TZ_NAME = 'Etc/GMT+5'

    MARKET_CHOICES = IntervalChoices(hourly='RTHR', fivemin='RT5M', tenmin='RT5M', na='RT5M',
                                     dam='DAHR', hourly_prelim='RTHR_prelim',
                                     dam_exante='DAHR_exante')

[docs]    def get_generation(self, latest=False, **kwargs):
        # set args
        self.handle_options(data='gen', latest=latest, **kwargs)

        # get data
        if self.options['latest']:
            content = self.get_latest_fuel_mix()
            data = self.parse_latest_fuel_mix(content)
            extras = {
                'ba_name': self.NAME,
                'market': self.MARKET_CHOICES.fivemin,
                'freq': self.FREQUENCY_CHOICES.fivemin,
            }
        elif self.options['forecast']:
            data = self.handle_forecast()
            extras = {
                'ba_name': self.NAME,
                'market': self.MARKET_CHOICES.dam,
                'freq': self.FREQUENCY_CHOICES.hourly,
            }
        else:
            raise ValueError('Either latest or forecast must be True')

        # return
        return self.serialize_faster(data, extras=extras)


[docs]    def get_load(self, latest=False, **kwargs):
        # set args
        self.handle_options(data='load', latest=latest, **kwargs)

        # get data
        if self.options['forecast']:
            data = self.handle_forecast()
            extras = {
                'ba_name': self.NAME,
                'market': self.MARKET_CHOICES.dam,
                'freq': self.FREQUENCY_CHOICES.hourly,
            }
        else:
            raise ValueError('forecast must be True')

        # return
        return self.serialize_faster(data, extras=extras)


[docs]    def get_trade(self, latest=False, **kwargs):
        # set args
        self.handle_options(data='trade', latest=latest, **kwargs)

        # get data
        if self.options['forecast']:
            data = self.handle_forecast()
            extras = {
                'ba_name': self.NAME,
                'market': self.MARKET_CHOICES.dam,
                'freq': self.FREQUENCY_CHOICES.hourly,
            }
        else:
            raise ValueError('forecast must be True')

        # return
        return self.serialize_faster(data, extras=extras)


[docs]    def get_latest_fuel_mix(self):
        # set up request
        url = self.base_url + '/ria/FuelMix.aspx?CSV=True'

        # carry out request
        response = self.request(url)
        if not response:
            return None

        # test for valid content
        if 'The page cannot be displayed' in response.text:
            LOGGER.error('MISO: Error in source data for generation')
            return None

        # return good
        return response.content


[docs]    def parse_latest_fuel_mix(self, content):
        # handle bad input
        if not content:
            return pd.DataFrame()

        # preliminary parsing
        df = pd.read_csv(BytesIO(content), header=0, index_col=0, parse_dates=True)

        # set index
        try:
            df.index = self.utcify_index(df.index)
        except AttributeError:
            LOGGER.error('MISO: Error in source data for generation %s' % content)
            return pd.DataFrame()
        df.index.set_names(['timestamp'], inplace=True)

        # set names and labels
        df['fuel_name'] = df.apply(lambda x: self.fuels[x['CATEGORY']], axis=1)
        df['gen_MW'] = df['ACT']

        # return
        return df[['fuel_name', 'gen_MW']]


[docs]    def handle_forecast(self):
        dates_list = self.dates()
        if min(dates_list) > self.local_now().date():
            dates_list = [self.local_now().date()] + dates_list
        pieces = [self.fetch_forecast(date) for date in dates_list]
        df = pd.concat(pieces)
        return self.parse_forecast(df)


[docs]    def fetch_forecast(self, date):
        # construct url
        datestr = date.strftime('%Y%m%d')
        url = self.base_url + '/Library/Repository/Market%20Reports/' + datestr + '_da_ex.xls'

        # make request with self.request for easier debugging, mocking
        response = self.request(url)
        if not response:
            return pd.DataFrame()
        if response.status_code == 404:
            LOGGER.debug('No MISO forecast data available at %s' % datestr)
            return pd.DataFrame()

        xls = pd.read_excel(BytesIO(response.content))

        # clean header
        header_df = xls.iloc[:5]
        df = xls.iloc[5:]
        df.columns = ['hour_str'] + list(header_df.iloc[-1][1:])

        # set index
        idx = []
        for hour_str in df['hour_str']:
            # format like 'Hour 01' to 'Hour 24'
            ihour = int(hour_str[5:]) - 1
            local_ts = datetime(date.year, date.month, date.day, ihour)
            idx.append(self.utcify(local_ts))
        df.index = idx
        df.index.set_names(['timestamp'], inplace=True)

        # return
        return df


[docs]    def parse_forecast(self, df):
        sliced = self.slice_times(df)

        if self.options['data'] == 'gen':
            try:
                sliced['gen_MW'] = 1000.0 * sliced['Supply Cleared (GWh) - Physical']
                sliced['fuel_name'] = 'other'
                return sliced[['gen_MW', 'fuel_name']]
            except KeyError:
                LOGGER.warn('MISO genmix error: missing key %s in %s' % ('Supply Cleared (GWh) - Physical', sliced.columns))
                return pd.DataFrame()

        elif self.options['data'] == 'load':
            try:
                sliced['load_MW'] = 1000.0 * (sliced['Demand Cleared (GWh) - Physical - Fixed'] +
                                              sliced['Demand Cleared (GWh) - Physical - Price Sen.'])
                return sliced['load_MW']
            except KeyError:
                LOGGER.warn('MISO load error: missing key %s in %s' % ('Demand Cleared (GWh) - Physical - Fixed', sliced.columns))
                return pd.DataFrame()

        elif self.options['data'] == 'trade':
            try:
                sliced['net_exp_MW'] = -1000.0 * sliced['Net Scheduled Imports (GWh)']
                return sliced['net_exp_MW']
            except KeyError:
                LOGGER.warn('MISO trade error: missing key %s in %s' % ('Net Scheduled Imports (GWh)', sliced.columns))
                return pd.DataFrame()

        else:
            raise ValueError('Can only parse MISO forecast gen, load, or trade data, not %s'
                             % self.options['data'])


[docs]    def handle_options(self, **kwargs):
        super(MISOClient, self).handle_options(**kwargs)
        if 'market' not in self.options:
            self.options['market'] = self.MARKET_CHOICES.dam
            self.options['freq'] = self.FREQUENCY_CHOICES.hourly

        if 'freq' not in self.options:
            self.options['freq'] = self.FREQUENCY_CHOICES.hourly


[docs]    def get_realtime_lmp(self, **kwargs):
        # get csv with latest 5 minute data
        url = self.base_url + '/ria/Consolidated.aspx?format=csv'
        response = self.request(url)

        # parse data into DataFrame
        data = BytesIO(response.content)
        df = pd.read_csv(data, skiprows=[1, 3], header=None)

        # parse timestamp from column name, add timezone
        ts = df.iloc[0, 13]
        ts = ts.replace('RefId=', '')
        ts = parse(ts, ignoretz=True)
        ts = self.utcify(ts)

        # MEC = Marginal Energy Component (unconstrained LMP)
        # MCC = Marginal Congestion Component (GSF X Marginal Value)
        # drop MEC and MCC prices
        drop_col = [2, 3, 5, 6, 8, 9, 11, 12, 13]

        # drop Ex/Post Ante prices
        drop_col += [4, 7, 10]
        df.drop(drop_col, axis=1, inplace=True)

        # drop 'header' rows
        df.drop([0, 1], axis=0, inplace=True)

        # add columns
        df.rename(columns={0: 'node_id', 1: 'lmp'}, inplace=True)
        df['timestamp'] = ts
        df['ba_name'] = 'MISO'
        df['lmp_type'] = 'TotalLMP'
        df['freq'] = self.FREQUENCY_CHOICES.fivemin
        df['market'] = self.MARKET_CHOICES.fivemin

        # parse lmp as int
        df['lmp'] = df['lmp'].astype(float)
        return df


[docs]    def get_historical_lmp(self):
        # Etc/GMT+5 is actually GMT - 05:00 which is MISO time
        tz = pytz.timezone(self.TZ_NAME)

        local_start = self.options['start_at'].astimezone(tz).date()
        local_end = self.options['end_at'].astimezone(tz).date()
        # get days between start and end
        days = [local_start + timedelta(days=x) for x in range((local_end-local_start).days + 1)]
        name_dict = {self.MARKET_CHOICES.hourly: '_rt_lmp_final.csv',
                     self.MARKET_CHOICES.hourly_prelim: '_rt_lmp_prelim.csv',
                     self.MARKET_CHOICES.dam: '_da_expost_lmp.csv',
                     self.MARKET_CHOICES.dam_exante: '_da_exante_lmp.csv'}
        pieces = []
        for day in days:
            # get the filename extension
            ext = name_dict[self.options['market']]
            datestr = day.strftime('%Y%m%d')
            url = self.base_url + '/Library/Repository/Market%20Reports/' + datestr + ext

            response = self.request(url)
            if response.status_code == 404:
                if self.options['market'] == self.MARKET_CHOICES.hourly:
                    # try preliminary and tell the user
                    self.options['market'] = self.MARKET_CHOICES.hourly_prelim
                    ext = name_dict[self.MARKET_CHOICES.hourly_prelim]
                    url = self.base_url + '/Library/Repository/Market%20Reports/' + datestr + ext
                    response = self.request(url)

            # if that didn't work, don't append to pieces
            if response.status_code == 404:
                continue
            # skip file information
            udf = pd.read_csv(BytesIO(response.content), skiprows=[0, 1, 2, 3])

            # standardize format
            udf = pd.melt(udf, id_vars=['Node', 'Value', 'Type'])

            # get naive timestamps, HE_1 = hour ending 1
            udf['hour'] = udf['variable'].apply(str.replace, args=('HE ', '')).astype(int) - 1
            udf['timestamp'] = udf['hour'].apply(lambda x: timedelta(hours=x)) + day
            udf.drop(['hour', 'variable'], axis=1, inplace=True)

            pieces.append(udf)

        df = pd.concat(pieces)
        if df.empty:
            return df
        # utcify
        df.set_index('timestamp', inplace=True)
        df.index = self.utcify_index(df.index)


        # drop MCC and MLC
        df = df[df['Value'] == 'LMP']

        # drop node type
        df.drop('Type', axis=1, inplace=True)

        # standardize names
        rename_dict = {'Node': 'node_id',
                       'Value': 'lmp_type',
                       'value': 'lmp', }
        df.rename(columns=rename_dict, inplace=True)

        # add columns
        df['freq'] = self.options['freq']
        df['market'] = self.options['market']
        df['ba_name'] = 'MISO'

        return df







          

      

      

    


    
        © Copyright 2016, WattTime.
      Created using Sphinx 1.2.2.
    

  

_modules/index.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyiso 0.3 documentation »

 
      


    


    
      
          
            
  All modules for which code is available


		pyiso


		pyiso.base


		pyiso.bpa


		pyiso.caiso


		pyiso.eia_esod


		pyiso.ercot


		pyiso.ieso


		pyiso.isone


		pyiso.miso


		pyiso.pjm


		pyiso.spp








          

      

      

    


    
        © Copyright 2016, WattTime.
      Created using Sphinx 1.2.2.
    

  

_static/down.png





_modules/pyiso/bpa.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyiso 0.3 documentation »


          		Module code »


          		pyiso »

 
      


    


    
      
          
            
  Source code for pyiso.bpa

from datetime import datetime, timedelta
import pytz
from dateutil.parser import parse as dateutil_parse
import pandas as pd
from pyiso.base import BaseClient
from pyiso import LOGGER


[docs]class BPAClient(BaseClient):
    NAME = 'BPA'

    base_url = 'https://transmission.bpa.gov/business/operations/'

    fuels = {
        'Hydro': 'hydro',
        'Wind': 'wind',
        'Thermal': 'thermal',
        'Fossil/Biomass': 'biomass',
    }

    TZ_NAME = 'America/Los_Angeles'

[docs]    def fetch_historical(self):
        """Get BPA generation or load data from the far past"""
        # set up requests
        request_urls = []
        this_year = self.options['start_at'].year
        while this_year <= self.options['start_at'].year:
            if this_year >= 2011:
                request_urls.append(self.base_url + 'wind/WindGenTotalLoadYTD_%d.xls' % (this_year))
            else:
                raise ValueError('Cannot get BPA generation data before 2011.')
            this_year += 1

        # set up columns to get
        mode = self.options['data']
        if mode == 'gen':
            cols = [0, 2, 4, 5]
            header_names = ['Wind', 'Hydro', 'Thermal']
        elif mode == 'load':
            cols = [0, 3]
            header_names = ['Load']
        else:
            raise ValueError('Cannot fetch data without a data mode')

        # get each year of data
        pieces = []
        for url in request_urls:
            xd = self.fetch_xls(url)
            piece = self.parse_to_df(xd, mode='xls', sheet_names=xd.sheet_names,
                                     skiprows=18, parse_cols=cols,
                                     index_col=0, parse_dates=True,
                                     header_names=header_names)
            pieces.append(piece)

        # return
        df = pd.concat(pieces)
        return df


[docs]    def fetch_recent(self):
        """Get BPA generation or load data from the past week"""
        # request text file
        response = self.request(self.base_url + 'wind/baltwg.txt')

        # set up columns to get
        mode = self.options['data']
        if mode == 'gen':
            cols = [0, 2, 3, 4]
        elif mode == 'load':
            cols = [0, 1]
        else:
            raise ValueError('Cannot fetch data without a data mode')

        # parse like tsv
        if response:
            df = self.parse_to_df(response.text, skiprows=6, header=0, delimiter='\t',
                                  index_col=0, usecols=cols,
                                  date_parser=self.date_parser)
        else:
            LOGGER.warn('No recent data found for BPA %s' % self.options)
            df = pd.DataFrame()

        return df


[docs]    def date_parser(self, ts_str):
        ts = dateutil_parse(ts_str)
        return ts


[docs]    def fetcher(self):
        """Choose the correct fetcher method for this request"""
        # get mode from options
        mode = self.options.get('data')

        if mode in ['gen', 'load']:
            # default: latest or recent
            fetcher = self.fetch_recent
            if self.options.get('sliceable', None):
                if self.options['start_at'] < pytz.utc.localize(datetime.today() - timedelta(days=7)):
                    # far past
                    fetcher = self.fetch_historical

        else:
            raise ValueError('Cannot choose a fetcher without a data mode')

        return fetcher


[docs]    def parse_generation(self, df):
        # process times
        df.index = self.utcify_index(df.index)
        sliced = self.slice_times(df)

        # original header is fuel names
        sliced.rename(columns=self.fuels, inplace=True)
        pivoted = self.unpivot(sliced)
        pivoted.rename(columns={'level_1': 'fuel_name', 0: 'gen_MW'}, inplace=True)

        for fuel in pivoted['fuel_name'].unique():
            if fuel not in self.fuels.values():
                raise ValueError("Unhandled fuel type %s" % fuel)


        # return
        return pivoted


[docs]    def handle_options(self, **kwargs):
        # default handler
        super(BPAClient, self).handle_options(**kwargs)

        # check kwargs
        market = self.options.get('market', self.MARKET_CHOICES.fivemin)
        if market != self.MARKET_CHOICES.fivemin:
            raise ValueError('Market must be %s' % self.MARKET_CHOICES.fivemin)


[docs]    def get_generation(self, latest=False, start_at=False, end_at=False, **kwargs):
        # set args
        self.handle_options(data='gen', latest=latest, start_at=start_at, end_at=end_at, **kwargs)

        # fetch dataframe of data
        df = self.fetcher()()

        # return empty list if null
        if len(df) == 0:
            return []

        # parse and clean
        cleaned_df = self.parse_generation(df)

        # serialize and return
        return self.serialize(cleaned_df,
                              header=['timestamp', 'fuel_name', 'gen_MW'],
                              extras={'ba_name': self.NAME,
                                      'market': self.MARKET_CHOICES.fivemin,
                                      'freq': self.FREQUENCY_CHOICES.fivemin})


[docs]    def get_load(self, latest=False, start_at=False, end_at=False, **kwargs):
        # set args
        self.handle_options(data='load', latest=latest, start_at=start_at, end_at=end_at, **kwargs)

        # fetch dataframe of data
        df = self.fetcher()()

        # return empty list if null
        if len(df) == 0:
            return []

        # parse and clean
        df.index = self.utcify_index(df.index)
        cleaned_df = self.slice_times(df)

        # serialize and return
        return self.serialize(cleaned_df,
                              header=['timestamp', 'load_MW'],
                              extras={'ba_name': self.NAME,
                                      'market': self.MARKET_CHOICES.fivemin,
                                      'freq': self.FREQUENCY_CHOICES.fivemin})







          

      

      

    


    
        © Copyright 2016, WattTime.
      Created using Sphinx 1.2.2.
    

  

_static/up.png





_modules/pyiso/base.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyiso 0.3 documentation »


          		Module code »


          		pyiso »

 
      


    


    
      
          
            
  Source code for pyiso.base

import os
from collections import namedtuple
from dateutil.parser import parse as dateutil_parse
from datetime import datetime, timedelta
import pytz
import requests
import pandas as pd
import zipfile
from io import StringIO, BytesIO
from time import sleep
from pyiso import LOGGER
from pytz import AmbiguousTimeError
import ssl
import certifi


try:
    from urllib2 import urlopen
except ImportError:
    from urllib.request import urlopen  # Changed from urllib2 for python3.x

# named tuple for time period interval labels
IntervalChoices = namedtuple('IntervalChoices', ['hourly', 'fivemin', 'tenmin', 'fifteenmin', 'na', 'dam'])

# list of fuel choices
FUEL_CHOICES = ['biogas', 'biomass', 'coal', 'geo', 'hydro',
                'natgas', 'nonwind', 'nuclear', 'oil', 'other',
                'refuse', 'renewable', 'smhydro', 'solar', 'solarpv',
                'solarth', 'thermal', 'wind', 'fossil', 'dual', 'ccgt']


[docs]class BaseClient(object):
    """
    Base class for scraper/parser clients.
    """
    # choices for market and frequency interval labels
    MARKET_CHOICES = IntervalChoices(hourly='RTHR', fivemin='RT5M', tenmin='RT5M', fifteenmin='RTPD', na='RT5M', dam='DAHR')
    FREQUENCY_CHOICES = IntervalChoices(hourly='1hr', fivemin='5m', tenmin='10m', fifteenmin='15m', na='n/a', dam='1hr')

    # timezone
    TZ_NAME = 'UTC'

    # name
    NAME = ''

    def __init__(self, timeout_seconds=30):
        # will hold query options
        self.options = {}

        # connection timeout
        self.timeout_seconds = timeout_seconds

[docs]    def get_generation(self, latest=False, yesterday=False, start_at=False, end_at=False, **kwargs):
        """
        Scrape and parse generation fuel mix data.

        :param bool latest: If True, only get the generation mix at the one most recent available time point.
           Available for all regions.
        :param bool yesterday: If True, get the generation mix for every time point yesterday.
           Not available for all regions.
        :param datetime start_at: If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
           If using, must provide both ``start_at`` and ``end_at`` parameters.
           Not available for all regions.
        :param datetime end_at: If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
           If using, must provide both ``start_at`` and ``end_at`` parameters.
           Not available for all regions.
        :return: List of dicts, each with keys ``[ba_name, timestamp, freq, market, fuel_name, gen_MW]``.
           Timestamps are in UTC.
        :rtype: list

        """
        raise NotImplementedError('Derived classes must implement the get_generation method.')


[docs]    def get_load(self, latest=False, yesterday=False, start_at=False, end_at=False, **kwargs):
        """
        Scrape and parse load data.

        :param bool latest: If True, only get the load at the one most recent available time point.
           Available for all regions.
        :param bool yesterday: If True, get the load for every time point yesterday.
           Not available for all regions.
        :param datetime start_at: If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
           If using, must provide both ``start_at`` and ``end_at`` parameters.
           Not available for all regions.
        :param datetime end_at: If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
           If using, must provide both ``start_at`` and ``end_at`` parameters.
           Not available for all regions.
        :return: List of dicts, each with keys ``[ba_name, timestamp, freq, market, load_MW]``.
           Timestamps are in UTC.
        :rtype: list

        """
        raise NotImplementedError('Derived classes must implement the get_load method.')


[docs]    def get_trade(self, latest=False, yesterday=False, start_at=False, end_at=False, **kwargs):
        """
        Scrape and parse import/export data.
        Value is net export (export - import), can be positive or negative.

        :param bool latest: If True, only get the trade at the one most recent available time point.
           Available for all regions.
        :param bool yesterday: If True, get the trade for every time point yesterday.
           Not available for all regions.
        :param datetime start_at: If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
           If using, must provide both ``start_at`` and ``end_at`` parameters.
           Not available for all regions.
        :param datetime end_at: If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
           If using, must provide both ``start_at`` and ``end_at`` parameters.
           Not available for all regions.
        :return: List of dicts, each with keys ``[ba_name, timestamp, freq, market, net_exp_MW]``.
           Timestamps are in UTC.
        :rtype: list

        """
        raise NotImplementedError('Derived classes must implement the get_trade method.')


[docs]    def get_lmp(self, latest=False, yesterday=False, start_at=False, end_at=False, **kwargs):
        """
        Locational Marginal Price (LMP) is no longer considered a useful measure in reducing
        carbon emissions.  As such the get_lmp function has been removed.  Please see
        http://watttime.org/lmp for details.

        """
        raise NotImplementedError('The get_lmp function is no longer supported as part of pyISO. See http://watttime.org/lmp.')


[docs]    def handle_options(self, **kwargs):
        """
        Process and store keyword argument options.
        """
        self.options = kwargs

        # check start_at and end_at args
        if self.options.get('start_at', None) and self.options.get('end_at', None):
            assert self.options['start_at'] < self.options['end_at']
            self.options['start_at'] = self.utcify(self.options['start_at'])
            self.options['end_at'] = self.utcify(self.options['end_at'])
            self.options['sliceable'] = True
            self.options['latest'] = False

            # force forecast to be True if end_at is in the future
            if self.options['end_at'] > pytz.utc.localize(datetime.utcnow()):
                self.options['forecast'] = True
            else:
                self.options['forecast'] = False

        # set start_at and end_at for yesterday in local time
        elif self.options.get('yesterday', None):
            local_now = pytz.utc.localize(datetime.utcnow()).astimezone(pytz.timezone(self.TZ_NAME))
            self.options['end_at'] = local_now.replace(hour=0, minute=0, second=0, microsecond=0)
            self.options['start_at'] = self.options['end_at'] - timedelta(days=1)
            self.options['sliceable'] = True
            self.options['latest'] = False
            self.options['forecast'] = False

        # set start_at and end_at for today+tomorrow in local time
        elif self.options.get('forecast', None):
            local_now = pytz.utc.localize(datetime.utcnow()).astimezone(pytz.timezone(self.TZ_NAME))
            self.options['start_at'] = local_now.replace(microsecond=0)
            self.options['end_at'] = self.options['start_at'] + timedelta(days=2)
            self.options['sliceable'] = True
            self.options['latest'] = False
            self.options['forecast'] = True

        else:
            self.options['sliceable'] = False
            self.options['forecast'] = False


[docs]    def utcify(self, local_ts_str, tz_name=None, is_dst=None):
        """
        Convert a datetime or datetime string to UTC.

        Uses the default behavior of dateutil.parser.parse to convert the string to a datetime object.

        :param string local_ts: The local datetime to be converted.
        :param string tz_name: If local_ts is naive, it is assumed to be in timezone tz. If tz is not provided, the client's default timezone is used.
        :param bool is_dst: If provided, explicitly set daylight savings time as True or False.
        :return: Datetime in UTC.
        :rtype: datetime
        """
        # set up tz
        if tz_name is None:
            tz = pytz.timezone(self.TZ_NAME)
        else:
            tz = pytz.timezone(tz_name)

        # parse
        try:
            local_ts = dateutil_parse(local_ts_str)
        except (AttributeError, TypeError):  # already parsed
            local_ts = local_ts_str

        # localize
        if local_ts.tzinfo is None:  # unaware
            if is_dst is None:
                aware_local_ts = tz.localize(local_ts)
            else:
                aware_local_ts = tz.localize(local_ts, is_dst=is_dst)
        else:  # already aware
            aware_local_ts = local_ts

        # convert to utc
        aware_utc_ts = aware_local_ts.astimezone(pytz.utc)

        # return
        return aware_utc_ts


[docs]    def parse_row(self, row, delimiter=',', datetime_col=None, drop_vals=None):
        raw_vals = row.split(delimiter)
        if datetime_col is not None:
            raw_vals[datetime_col] = self.utcify(raw_vals[datetime_col])

        if drop_vals is not None:
            cleaned_vals = [val for val in raw_vals if val not in drop_vals]
        else:
            cleaned_vals = raw_vals

        return cleaned_vals


[docs]    def fetch_xls(self, url):
        """
        :param url: The URL of the .xls file to request.
        :return: The .xls document's content as a pandas object.
        :rtype: pandas.io.excel.ExcelFile
        """
        # follow http://stackoverflow.com/questions/27835619/ssl-certificate-verify-failed-error
        context = ssl.create_default_context(cafile=certifi.where())
        socket = urlopen(url, context=context)
        xd = pd.ExcelFile(socket)
        return xd


[docs]    def request(self, url, mode='get', retry_sec=5, retries_remaining=5, **kwargs):
        """
        Get or post to a URL with the provided kwargs.
        Returns the response, or None if an error was encountered.
        If the mode is not 'get' or 'post', raises ValueError.
        """
        # check args
        allowed_modes = ['get', 'post']
        if mode not in allowed_modes:
            raise ValueError('Invalid request mode %s' % mode)

        # check for session
        try:
            session = getattr(self, 'session')
        except AttributeError:
            self.session = requests.Session()
            session = self.session

        # carry out request
        try:
            response = getattr(session, mode)(url, verify=True,
                                              timeout=self.timeout_seconds,
                                              **kwargs)
        # except requests.exceptions.ChunkedEncodingError as e:
        #     # JSON incomplete or not found
        #     msg = '%s: chunked encoding error for %s, %s:\n%s' % (self.NAME, url, kwargs, e)
        #     LOGGER.error(msg)
        #     return None
        except (requests.exceptions.ConnectionError, requests.exceptions.Timeout) as e:
            # eg max retries exceeded
            msg = '%s: connection error for %s, %s:\n%s' % (self.NAME, url, kwargs, e)
            LOGGER.error(msg)
            return None
        # except requests.exceptions.RequestException:
        #     msg = '%s: request exception for %s, %s:\n%s' % (self.NAME, url, kwargs, e)
        #     LOGGER.error(msg)
        #     return None

        if response.status_code == 200:
            # success
            LOGGER.debug('%s: request success for %s, %s with cache hit %s' % (self.NAME, url, kwargs, getattr(response, 'from_cache', None)))

        elif response.status_code == 429:
            if retries_remaining > 0:
                # retry on throttle
                LOGGER.warn('%s: retrying in %d seconds (%d retries remaining), throttled for %s, %s' % (self.NAME, retry_sec, retries_remaining, url, kwargs))
                sleep(retry_sec)
                retries_remaining -= 1
                return self.request(url, mode=mode,
                                    retry_sec=retry_sec*2, retries_remaining=retries_remaining,
                                    **kwargs)
            else:
                # exhausted retries
                LOGGER.warn('%s: exhausted retries for %s, %s' % (self.NAME, url, kwargs))
                return None

        else:
            # non-throttle error
            LOGGER.error('%s: request failure with code %s for %s, %s' % (self.NAME, response.status_code, url, kwargs))

        if os.environ.get('VERBOSE_REQUESTS') == 'verbose':
            LOGGER.info(mode)
            LOGGER.info(url)
            LOGGER.info(kwargs)
            LOGGER.info(response.status_code)
            print(response.text)

        return response


[docs]    def unzip(self, content):
        """
        Unzip encoded data.
        Returns the unzipped content as an array of strings, each representing one file's content
        or returns None if an error was encountered.
        ***Previous behavior: Only returned the content from the first file***
        """
        # create zip file
        try:
            filecontent = BytesIO(content)
        except TypeError:
            filecontent = StringIO(content)

        try:
            # have zipfile
            z = zipfile.ZipFile(filecontent)
        except zipfile.BadZipfile:
            LOGGER.error('%s: unzip failure for content beginning:\n%s' % (self.NAME, str(content)[0:100]))
            LOGGER.debug('%s: Faulty unzip content:\n%s' % (self.NAME, content))
            return None

        # have unzipped content
        unzipped = [z.read(thisfile) for thisfile in z.namelist()]
        z.close()

        # return
        return unzipped


[docs]    def parse_to_df(self, filelike, mode='csv', header_names=None, sheet_names=None, **kwargs):
        """
        Parse a delimited or excel file from the provided content and return a DataFrame.

        Any extra kwargs are passed to the appropriate pandas parser;
        read the pandas docs for details.
        Recommended kwargs: skiprows, parse_cols, header.

        :param filelike: string-like or filelike object containing formatted data
        :paramtype: string or file
        :param string mode: Choose from 'csv' or 'xls'. Default 'csv'.
            If 'csv', kwargs are passed to pandas.read_csv.
        :param list header_names: List of strings to use as column names.
            If provided, this will override the header extracted by pandas.
        :param list sheet_names: List of strings for excel sheet names to read.
            Default is to concatenate all sheets.
        """
        # check mode
        allowed_modes = ['csv', 'xls']
        if mode not in allowed_modes:
            raise ValueError('Invalid mode %s' % mode)

        # do csv/tsv
        if mode == 'csv':
            # convert string to filelike if needed
            try:
                filelike.closed
            except AttributeError:  # string, unicode, etc
                try:
                    filelike = BytesIO(filelike)  # This was changed from StringIO for Python 3.x
                except TypeError:
                    filelike = StringIO(filelike)

            # read csv
            kwargs['engine'] = 'python'
            df = pd.read_csv(filelike, **kwargs)

        # do xls
        elif mode == 'xls':
            # parse_dates is not implemented for excel, so pop it off
            if 'parse_dates' in kwargs:
                parse_dates = kwargs.pop('parse_dates')
            else:
                parse_dates = False

            pieces = []
            for sheet in sheet_names:
                pieces.append(filelike.parse(sheet, **kwargs))
            df = pd.concat(pieces)

            # parse date index

            df.index = pd.to_datetime(df.index, infer_datetime_format=True, errors='coerce')

        # set names
        if header_names is not None:
            df.columns = header_names

        # drop na
        df = df.dropna()

        return df


[docs]    def utcify_index(self, local_index, tz_name=None, tz_col=None):
        """
        Convert a DateTimeIndex to UTC.

        :param DateTimeIndex local_index: The local DateTimeIndex to be converted.
        :param string tz_name: If local_ts is naive, it is assumed to be in timezone tz.
            If tz is not provided, the client's default timezone is used.
        :return: DatetimeIndex in UTC.
        :rtype: DatetimeIndex
        """
        # set up tz
        if tz_name is None:
            tz_name = self.TZ_NAME

        # use tz col if given
        if tz_col is not None:
            # it seems like we shouldn't have to iterate, but all the smart ways aren't working
            aware_utc_list = []
            for i in range(len(local_index)):
                try:
                    aware_local_ts = pytz.timezone(tz_col[i]).localize(local_index[i])
                except pytz.UnknownTimeZoneError:
                    # fall back to local ts
                    aware_local_ts = pytz.timezone(tz_name).localize(local_index[i])

                # utcify
                aware_utc_ts = self.utcify(aware_local_ts)
                aware_utc_list.append(aware_utc_ts)

            # indexify
            aware_utc_index = pd.DatetimeIndex(aware_utc_list)

        else:
            # localize
            try:
                aware_local_index = local_index.tz_localize(tz_name)
            except AmbiguousTimeError as e:
                LOGGER.debug(e)
                aware_local_index = local_index.tz_localize(tz_name, ambiguous='infer')
            except TypeError as e:
                # already aware
                LOGGER.debug(e)
                aware_local_index = local_index

            # convert to utc
            aware_utc_index = aware_local_index.tz_convert('UTC')

        # return
        return aware_utc_index


[docs]    def slice_times(self, df, options=None):
        if options is None:
            options = self.options

        if len(df) == 0:
            # if empty, end here
            return df

        if options.get('latest', None):
            start_at = df.iloc[-1].name
            end_at = start_at
        else:
            try:
                start_at = options['start_at']
                end_at = options['end_at']
            except KeyError:
                raise ValueError('Slicing by time requires start_at and end_at')

        # sort before truncate eliminates DST KeyError
        sorteddf = df.sort_index()
        sliced = sorteddf.truncate(before=start_at, after=end_at)

        # return
        return sliced


[docs]    def unpivot(self, df):
        return df.stack().reset_index(level=1)


[docs]    def serialize(self, df, header, extras={}):
        data = []

        for row in df.itertuples():
            dp = dict(zip(header, list(row)))
            dp.update(extras)
            data.append(dp)

        return data


[docs]    def serialize_faster(self, df, extras={}, drop_index=False):
        """DF is a DataFrame with DateTimeIndex and columns fuel_type and gen_MW (or load_mW).
        Index and columns are already properly named."""
        df = df.reset_index(drop=drop_index)
        for key in extras:
            df[key] = extras[key]
        return df.to_dict(orient='records')


[docs]    def local_now(self):
        """Returns a tz-aware datetime equal to the current moment, in the local timezone"""
        return pytz.utc.localize(datetime.utcnow()).astimezone(pytz.timezone(self.TZ_NAME))


[docs]    def dates(self):
        """Returns a list of dates in local time"""
        # set up storage
        dates = []

        # if latest, use date in local time
        if self.options['latest']:
            local_now = self.local_now()
            if local_now.date() != (local_now - timedelta(minutes=30)).date():
                dates.append((local_now - timedelta(minutes=30)).date())
            dates.append(local_now.date())

        # if start and end, use all dates in range
        elif self.options['start_at'] and self.options['end_at']:
            local_start = self.options['start_at'].astimezone(pytz.timezone(self.TZ_NAME))
            local_end = self.options['end_at'].astimezone(pytz.timezone(self.TZ_NAME))
            this_date = local_start.date()
            while this_date <= local_end.date():
                dates.append(this_date)
                this_date += timedelta(days=1)

        # have to have some sort of dates
        else:
            raise ValueError(
                'Either latest must be True, or start_at and end_at must both be provided.')

        # return
        return dates
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  Source code for pyiso.eia_esod

from pyiso.base import BaseClient
import json
from os import environ
from dateutil.parser import parse as dateutil_parse
from datetime import datetime, timedelta
import pytz
from pyiso import LOGGER


[docs]class EIAClient(BaseClient):
    """
    Interface to EIA API.

    The EIA API provides this information for the US lower 48 and beyond:
     -Hourly load (actual and forecast),
     -Generation
     -Imports/exports

    Full listing of BAs with time zones here:
    https://www.eia.gov/beta/realtime_grid/docs/UserGuideAndKnownIssues.pdf

    """

    NAME = 'EIA'

    base_url = 'http://api.eia.gov'

    fuels = {
        'Other': 'other',
    }

    FUEL_CHOICES = ['other']

    EIA_BAs = ['AEC', 'AECI', 'AESO', 'AVA', 'AZPS', 'BANC', 'BCTC',
               'BPAT', 'CISO', 'CFE', 'CHPD', 'CISO', 'CPLE', 'CPLW',
               'DEAA', 'DOPD', 'DUK', 'EEI', 'EPE', 'ERCO', 'FMPP',
               'FPC', 'FPL', 'GCPD', 'GRID', 'GRIF', 'GRMA', 'GVL',
               'GWA', 'HGMA', 'HQT', 'HST', 'IESO', 'IID', 'IPCO',
               'ISNE', 'JEA', 'LDWP', 'LGEE', 'MHEB', 'MISO', 'NBSO',
               'NEVP', 'NSB', 'NWMT', 'NYIS', 'OVEC', 'PACE', 'PACW',
               'PGE', 'PJM', 'PNM', 'PSCO', 'PSEI', 'SC', 'SCEG',
               'SCL', 'SEC', 'SEPA', 'SOCO', 'SPA', 'SPC', 'SRP',
               'SWPP', 'TAL', 'TEC', 'TEPC', 'TIDC', 'TPWR', 'TVA',
               'WACM', 'WALC', 'WAUW', 'WWA', 'YAD']

    def __init__(self, *args, **kwargs):
        # start here- add method to set BA
        # would need to add ba as a parameter

        super(EIAClient, self).__init__(*args, **kwargs)
        try:
            self.auth = environ['EIA_KEY']
        except KeyError:
            msg = 'You must define EIA_KEY environment variable to use the \
                   EIA client.'
            raise RuntimeError(msg)

        self.TZ_NAME = 'UTC'

[docs]    def set_ba(self, bal_auth):
        if bal_auth in self.EIA_BAs:
            self.BA = bal_auth
        else:
            LOGGER.error('Unknown BA: %s' % bal_auth)
            raise ValueError('Unknown BA: %s' % bal_auth)


[docs]    def get_generation(self, latest=False, yesterday=False,
                       start_at=False, end_at=False, **kwargs):
        """
        Scrape and parse generation fuel mix data.
        Note: Generation may be quite low for HST and NSB BAs.
        """

        self.handle_options(data='gen', latest=latest, yesterday=yesterday,
                            start_at=start_at, end_at=end_at, **kwargs)
        self.handle_ba_limitations()
        self.format_url()
        result = self.request(self.url)
        if result is not None:
            result_json = json.loads(result.text)
            result_formatted = self.format_result(result_json)
            return result_formatted
        else:
            LOGGER.error('No results for %s' % self.BA)
            return []


[docs]    def get_load(self, latest=False, yesterday=False, start_at=False,
                 end_at=False, forecast=False, **kwargs):
        """
        Scrape and parse load data.
        """

        self.handle_options(data='load', latest=latest, start_at=start_at,
                            end_at=end_at, **kwargs)
        self.handle_ba_limitations()
        self.format_url()
        result = self.request(self.url)
        if result is not None:
            result_json = json.loads(result.text)
            result_formatted = self.format_result(result_json)
            return result_formatted
        else:
            LOGGER.error('No results for %s' % self.BA)
            return []


[docs]    def get_trade(self, latest=False, yesterday=False, start_at=False,
                  end_at=False, **kwargs):
        """
        Scrape and parse import/export data.
        """

        self.handle_options(data='trade', latest=latest, yesterday=yesterday,
                            start_at=start_at, end_at=end_at, **kwargs)
        self.handle_ba_limitations()
        self.format_url()
        result = self.request(self.url)
        if result is not None:
            result_json = json.loads(result.text)
            result_formatted = self.format_result(result_json)
            return result_formatted
        else:
            LOGGER.error('No results for %s' % self.BA)
            return []


[docs]    def handle_options(self, **kwargs):
        """
        Process and store keyword argument options.
        """
        super(EIAClient, self).handle_options(**kwargs)

        if not hasattr(self, 'BA'):
            LOGGER.error('Balancing authority not set.')
            raise ValueError('Balancing authority not set.')

        if 'market' not in self.options:
            if self.options['forecast']:
                self.options['market'] = self.MARKET_CHOICES.dam
            elif self.options['sliceable'] and self.options['data'] == 'gen':
                self.options['market'] = self.MARKET_CHOICES.dam
            else:
                self.options['market'] = self.MARKET_CHOICES.hourly
        if 'freq' not in self.options:
            if self.options['forecast']:
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly
            elif self.options['sliceable'] and self.options['data'] == 'gen':
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly
            else:
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly
        if 'yesterday' not in self.options:
            self.options['yesterday'] = False


[docs]    def handle_ba_limitations(self):
        """Handle BA limitations"""
        today = pytz.utc.localize(datetime.utcnow()).astimezone(pytz.timezone(self.TZ_NAME))
        two_days_ago = today - timedelta(days=2)
        load_not_supported_bas = ['DEAA', 'EEI', 'GRIF', 'GRMA', 'GWA',
                                  'HGMA', 'SEPA', 'WWA', 'YAD']
        delay_bas = ['AEC', 'DOPD', 'GVL', 'HST', 'NSB', 'PGE', 'SCL',
                     'TAL', 'TIDC', 'TPWR']
        canada_mexico = ['IESO', 'BCTC', 'MHEB', 'AESO', 'HQT', 'NBSO',
                         'CFE', 'SPC']
        if self.BA in delay_bas:
            if self.options['end_at'] and self.options['end_at'] > two_days_ago:
                LOGGER.error('No data for %s due to 2 day delay' % self.BA)
                raise ValueError('No data: 2 day delay for this BA.')
            elif self.options['yesterday']:
                LOGGER.error('No data for %s due to 2 day delay' % self.BA)
                raise ValueError('No data: 2 day delay for this BA.')
            elif self.options['forecast']:
                raise ValueError('No data: 2 day delay for this BA.')

        if self.BA in load_not_supported_bas:
            if self.options['data'] == 'load':
                LOGGER.error('Load data not supported for %s' % self.BA)
                raise ValueError('Load data not supported for this BA.')
        if self.BA in canada_mexico:
            LOGGER.error('Data not supported for %s' % self.BA)
            raise ValueError('Data not currently supported for Canada and Mexico')


[docs]    def set_url(self, type, series_id_suffix):
        url_format = '{base_url}/series/?api_key={api_key}&series_id=EBA.{ba}{suffix}'
        self.url = url_format.format(base_url=self.base_url, api_key=self.auth, ba=self.BA, suffix=series_id_suffix)


[docs]    def format_url(self):
        """Set EIA API URL based on options"""
        if self.options['data'] == 'gen':
            if self.options['forecast']:
                LOGGER.error('Forecast not supported for generation.')
                raise ValueError('Forecast not supported for generation.')
            else:
                self.set_url('series', '-ALL.NG.H')
        elif self.options['data'] == 'load':
            if self.options['forecast']:
                    self.set_url('series', '-ALL.DF.H')
            else:
                self.set_url('series', '-ALL.D.H')
        elif self.options['data'] == 'trade':
            if self.options['forecast']:
                LOGGER.error('Forecast not supported for generation.')
                raise ValueError('Forecast not supported for trade.')
            elif self.options['end_at']:
                if self.options['end_at'] > pytz.utc.localize(datetime.utcnow()):
                    LOGGER.error('Forecast not supported for generation.')
                    raise ValueError('Forecast not supported for trade.')
                else:
                    self.set_url('series', '-ALL.TI.H')
            else:
                self.set_url('series', '-ALL.TI.H')


[docs]    def format_data(self, data):
        """Convert load data to int, handle None"""
        if data is None:
            return 0
        else:
            return int(data)


[docs]    def add_gen_data(self, data_list):
        for i in data_list:
            i['fuel_name'] = 'other'
        return data_list


    def _set_market(self):
        if self.options['forecast']:
            mkt = 'DAHR'
        else:
            mkt = 'RTHR'
        return mkt

    def _set_data_type(self):
        if self.options['data'] == 'trade':
            data_type = 'net_exp_MW'
        elif self.options['data'] == 'gen':
            data_type = 'gen_MW'
        elif self.options['data'] == 'load':
            data_type = 'load_MW'
        return data_type

    def _format_list(self, data, timestamp, d_type, mkt):
        pyiso_format = {
                        'ba_name': self.BA,
                        'timestamp': timestamp,
                        'freq': self.options['freq'],
                        d_type: data,
                        'market': mkt
                    }
        return pyiso_format

    def _format_latest(self, data, d_type, mkt):
        formatted_list = []
        last_datapoint = data['series'][0]['data'][0]
        timestamp = self.utcify(dateutil_parse(last_datapoint[0]))
        data = self.format_data(last_datapoint[1])
        formatted = self._format_list(data, timestamp, d_type, mkt)
        formatted_list.append(formatted)  # will be just one
        return formatted_list

    def _format_yesterday(self, data, d_type, mkt):
        formatted_list = []
        yesterday = self.local_now() - timedelta(days=1)
        for i in data['series']:
            for j in i['data']:
                timestamp = self.utcify(dateutil_parse(j[0]))
                data = self.format_data(j[1])
                if timestamp.year == yesterday.year and \
                   timestamp.month == yesterday.month and \
                   timestamp.day == yesterday.day:
                    formatted = self._format_list(data, timestamp, d_type, mkt)
                    formatted_list.append(formatted)
        return formatted_list

    def _format_general(self, data, d_type, mkt):
        formatted_list = []
        for i in data['series']:
            for j in i['data']:
                timestamp = self.utcify(dateutil_parse(j[0]))
                data = self.format_data(j[1])
                formatted = self._format_list(data, timestamp, d_type, mkt)
                formatted_list.append(formatted)
        return formatted_list

    def _format_start_end(self, data):
        formatted_sliced = []
        if 'gen' not in self.options['data']:
            formatted_sliced = [i for i in data if i['timestamp'] >= self.options['start_at'] and i['timestamp'] <= self.options['end_at']]
        else:
            try:
                yesterday = (self.local_now() - timedelta(days=2)).replace(hour=0, minute=0,
                                                                           second=0, microsecond=0)
                tomorrow = (self.local_now() + timedelta(days=1)).replace(hour=23, minute=0,
                                                                          second=0, microsecond=0)
                assert ((self.options['start_at'] >= yesterday) and (self.options['end_at'] <= tomorrow))
                formatted_sliced = [i for i in data if i['timestamp'] >= self.options['start_at'] and i['timestamp'] <= self.options['end_at']]
            except:
                LOGGER.error('Generation data error for %s' % self.BA)
                raise ValueError('Generation data is available for the \
                                 previous and current day.', self.options)
        return formatted_sliced

[docs]    def format_result(self, data):
        """Output EIA API results in pyiso format"""
        try:
            assert('series' in data)
        except:
            LOGGER.error('Unable to format result for %s' % data['request'])
            raise ValueError('Query error for %s:' % data['request'])
        market = self._set_market()
        data_type = self._set_data_type()
        data_formatted = []
        if self.options['latest']:
            data_formatted = self._format_latest(data, data_type, market)
        elif self.options['yesterday']:
            data_formatted = self._format_yesterday(data, data_type, market)
        else:
            data_formatted = self._format_general(data, data_type, market)

        if self.options['start_at'] and self.options['end_at']:
            data_formatted = self._format_start_end(data_formatted)
        if self.options['data'] == 'gen':
            data_formatted = self.add_gen_data(data_formatted)
        return data_formatted
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  Source code for pyiso.pjm

from bs4 import BeautifulSoup
from pyiso.base import BaseClient
from pyiso import LOGGER
import pandas as pd
from dateutil.parser import parse
import pytz
from datetime import datetime, timedelta
import re
import json


[docs]class PJMClient(BaseClient):
    NAME = 'PJM'
    TZ_NAME = 'America/New_York'
    base_url = 'https://datasnapshot.pjm.com/content/'
    base_dataminer_url = 'https://dataminer.pjm.com/dataminer/rest/public/api'
    oasis_url = 'http://oasis.pjm.com/system.htm'
    markets_operations_url = 'http://www.pjm.com/markets-and-operations.aspx'

    zonal_aggregate_nodes = {
        'AECO': 51291,
        'AEP': 8445784,
        'APS': 8394954,
        'ATSI': 116013753,
        'BGE': 51292,
        'COMED': 33092371,
        'DAY': 34508503,
        'DEOK': 124076095,
        'DOM': 34964545,
        'DPL': 51293,
    }

    fuels = {
        'Coal': 'coal',
        'Gas': 'natgas',
        'Nuclear': 'nuclear',
        'Other': 'other',
        'Wind': 'wind',
        'Solar': 'solar',
        'Other Renewables': 'renewable',
        'Oil': 'oil',
        'Other': 'other',
        'Multiple Fuels': 'thermal',
        'Hydro': 'hydro',
        'Black Liquor': 'other', # Is this the right mapping? What about 'thermal'? 'other'?
    }

[docs]    def time_as_of(self, content):
        """
        Returns a UTC timestamp if one is found in the html content,
        or None if an error was encountered.
        """
        # soup it up
        soup = BeautifulSoup(content, 'lxml')

        # like 12.11.2015 17:15
        ts_elt = soup.find(id='ctl00_ContentPlaceHolder1_DateAndTime')
        if not ts_elt:
            LOGGER.error('PJM: Timestamp not found in soup:\n%s' % soup)
            return None
        ts_str = ts_elt.string

        # EDT or EST
        tz_elt = ts_elt.next_sibling
        tz_str = tz_elt.string.strip()
        is_dst = tz_str == 'EDT'

        # utcify and return
        return self.utcify(ts_str, is_dst=is_dst)


[docs]    def fetch_edata_point(self, data_type, key, header):
        # get request
        url = self.base_url + data_type + '.aspx'
        response = self.request(url)
        if not response:
            return None, None

        # get time as of
        ts = self.time_as_of(response.content)

        # round down to 5min
        extra_min = ts.minute % 5
        ts -= timedelta(minutes=extra_min)

        # parse html to df
        dfs = pd.read_html(response.content, header=0, index_col=0)
        df = dfs[0]
        if key and header:
            val = df.loc[key][header]
        else:
            val = df

        # return
        return ts, val


[docs]    def fetch_edata_series(self, data_type, params=None):
        # get request
        url = self.base_url + data_type + '.aspx'
        response = self.request(url, params=params)
        if not response:
            return pd.Series()

        # parse html to df
        dfs = pd.read_html(response.content, header=0, index_col=0)
        df = dfs[0]
        df.index = pd.to_datetime(df.index, utc=True)
        df.index.set_names(['timestamp'], inplace=True)

        # return df
        return df


[docs]    def request(self, *args, **kwargs):
        response = super(PJMClient, self).request(*args, **kwargs)
        if response and response.status_code == 400:
            LOGGER.warn('PJM request returned Bad Request %s' % response)
            return None

        return response


[docs]    def fetch_historical_load(self, year, region_name='RTO'):
        # get RTO data
        url = 'http://www.pjm.com/pub/operations/hist-meter-load/%s-hourly-loads.xls' % year
        df = pd.read_excel(url, sheetname=region_name)

        # drop unneeded cols
        drop_cols = ['Unnamed: %d' % i for i in range(35)]
        drop_cols += ['MAX', 'HOUR', 'DATE.1', 'MIN', 'HOUR.1', 'DATE.2']
        df.drop(drop_cols, axis=1, inplace=True, errors='ignore')

        # reshape from wide to tall
        df = pd.melt(df, id_vars=['DATE', 'COMP'])

        # HE01, HE02, ... HE24; hour ending in local time
        # convert to hour beginning as integer
        df['hour'] = df['variable'].str.strip('HE').astype(int) - 1

        # set naive local datetime column
        df['datetime_str'] = (pd.to_datetime(df['DATE']).astype(str) + ':' +
                              df['hour'].astype(str).str.zfill(2))
        df['timestamp'] = pd.to_datetime(df['datetime_str'], format='%Y-%m-%d:%H')

        # utcify
        # TODO handle DST transitions properly, this just returns Not a Time
        # and utcify_index fails with AmbiguousTimeError, even with ambiguous='infer'
        f = lambda x: pytz.timezone(self.TZ_NAME).localize(x['timestamp'])
        df['timestamp'] = df.apply(f, axis=1)
        df.set_index('timestamp', inplace=True)
        df = self.utcify_index(df)

        # drop unneeded cols
        drop_col = ['datetime_str', 'DATE', 'hour', 'variable', 'COMP']
        df.drop(drop_col, axis=1, inplace=True)

        # add formatting
        df.rename(columns={'value': 'load_MW'}, inplace=True)

        # Drop the couple of times around DST transition that we don't handle correctly
        df.dropna(subset=['load_MW'], inplace=True)
        return df


[docs]    def get_load(self, latest=False, start_at=None, end_at=None, forecast=False, **kwargs):
        # set args
        self.handle_options(data='load', latest=latest,
                            start_at=start_at, end_at=end_at, forecast=forecast,
                            **kwargs)

        if self.options['forecast']:
            # fetch from eData
            df = self.fetch_edata_series('ForecastedLoadHistory', {'name': 'PJM RTO Total'})
            sliced = self.slice_times(df)
            sliced.columns = ['load_MW']

            # format
            extras = {
                'freq': self.FREQUENCY_CHOICES.hourly,
                'market': self.MARKET_CHOICES.dam,
                'ba_name': self.NAME,
            }
            data = self.serialize_faster(sliced, extras=extras)

            # return
            return data

        elif self.options['end_at'] and self.options['end_at'] < datetime.now(pytz.utc) - timedelta(hours=1):
            df = self.fetch_historical_load(self.options['start_at'].year)
            sliced = self.slice_times(df)

            # format
            extras = {
                'freq': self.FREQUENCY_CHOICES.hourly,
                'market': self.MARKET_CHOICES.dam,
                'ba_name': self.NAME,
            }
            data = self.serialize_faster(sliced, extras=extras)

            # return
            return data

        else:
            # handle real-time
            load_ts, load_val = self.fetch_edata_point('InstantaneousLoad', 'PJM RTO Total', 'MW')

            # fall back to OASIS
            if not (load_ts and load_val):
                load_ts, load_val = self.fetch_oasis_data()
            if not (load_ts and load_val):
                LOGGER.warn('No PJM latest load data')
                return []

            # format and return
            return [{
                'timestamp': load_ts,
                'freq': self.FREQUENCY_CHOICES.fivemin,
                'market': self.MARKET_CHOICES.fivemin,
                'load_MW': load_val,
                'ba_name': self.NAME,
            }]


[docs]    def get_trade(self, latest=False, **kwargs):
        # set args
        self.handle_options(data='trade', latest=latest, **kwargs)

        if not self.options['latest']:
            raise ValueError('Only latest trade values available in PJM')

        # handle real-time imports
        ts, val = self.fetch_edata_point('TieFlows', 'PJM RTO', 'Actual (MW)')

        # format and return
        if ts and val:
            return [{
                    'timestamp': ts,
                    'freq': self.FREQUENCY_CHOICES.fivemin,
                    'market': self.MARKET_CHOICES.fivemin,
                    'net_exp_MW': -val,
                    'ba_name': self.NAME,
                    }]
        else:
            return []


[docs]    def parse_datasnapshot_df(self, ts, df):
        df['timestamp'] = ts

        rename_d = {'LMP': 'lmp'}
        df.rename(columns=rename_d, inplace=True)

        # convert $(12.44) to float as -12.44
        df['lmp'] = df['lmp'].apply(lambda x: float(x.replace('$', '').replace(')', '').replace('(', '-')))

        df['node_id'] = df.index
        df['freq'] = self.options['freq']
        df['market'] = self.options['market']
        df['ba_name'] = 'PJM'
        df['lmp_type'] = 'TotalLMP'
        return df


[docs]    def parse_dataminer_df(self, json):
        df = pd.DataFrame(json)
        if df.empty:
            return df

        # drop CongLMP and LossLMP
        df = df[df['priceType'] == 'TotalLMP']

        # turn nested prices into DataFrame
        df['lmp'] = df['prices'].apply(lambda x: pd.DataFrame.from_dict(x))

        # reindex and drop extra columns
        df = df.reset_index()
        df.drop(['index', 'prices'], axis=1)

        # list of DataFrames to concatenate
        dfs = []
        # group by day
        grouped = df.groupby('publishDate')
        for name, gr in grouped:
            # unpack nested lmp dataframe
            lmps = pd.concat([d.set_index('utchour') for d in gr['lmp']])

            # set high level columns
            for col in ['pnodeId', 'priceType', 'publishDate', 'versionNum']:
                lmps[col] = gr[col].iloc[0]

            dfs.append(lmps)

        retdf = pd.concat(dfs)

        # Convert datetime string to datetime object with timezone
        retdf['timestamp'] = pd.to_datetime(retdf.index, utc=True)

        # rename, drop and add standard columns
        rename_d = {'price': 'lmp',
                    'pnodeId': 'node_id',
                    'priceType': 'lmp_type',
                    }
        retdf.rename(columns=rename_d, inplace=True)
        retdf.drop(['publishDate', 'versionNum'], axis=1, inplace=True)
        retdf['freq'] = self.options['freq']
        retdf['market'] = self.options['market']
        retdf['ba_name'] = 'PJM'

        retdf.index = retdf['timestamp']

        return retdf


[docs]    def fetch_dataminer_df(self, endpoint, params):
        url = self.base_dataminer_url + endpoint
        response = self.request(url, mode='post', json=params)

        if not response:
            return pd.DataFrame()
        df = self.parse_dataminer_df(response.json())

        return df


[docs]    def handle_options(self, **kwargs):
        super(PJMClient, self).handle_options(**kwargs)

        # lmp specific options
        if self.options['data'] == 'lmp':
            if 'market' not in self.options:
                self.options['market'] = self.MARKET_CHOICES.dam

            if 'freq' not in self.options:
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly

            if self.options['market'] in (self.MARKET_CHOICES.dam, self.MARKET_CHOICES.hourly):
                # set correct endpoint for lmp data
                endpoints = {
                    self.MARKET_CHOICES.dam: '/markets/dayahead/lmp/daily',
                    self.MARKET_CHOICES.hourly: '/markets/realtime/lmp/daily'
                }
                self.options['endpoint'] = endpoints[self.options['market']]

            # special handling for five minute lmps
            elif self.options['market'] == self.MARKET_CHOICES.fivemin:
                self.options['freq'] = self.FREQUENCY_CHOICES.fivemin

                # no historical data for 5min lmp
                if self.options.get('start_at') or self.options.get('end_at') or not self.options.get('latest'):
                        raise ValueError('PJM 5-minute lmp only available for latest, not for date ranges')
                self.options['latest'] = True

        # load specific options
        if self.options['data'] == 'load':
            if not self.options['latest']:
                # for historical, only DAHR load allowed
                if self.options.get('market'):
                    if self.options['market'] != self.MARKET_CHOICES.dam:
                        raise ValueError('PJM historical load data only available for %s' % self.MARKET_CHOICES.dam)
                else:
                    self.options['market'] = self.MARKET_CHOICES.dam

        # gen specific options
        if self.options['data'] == 'gen':
            if not self.options['latest']:
                raise ValueError('PJM generation mix only available with latest=True')


[docs]    def parse_date_from_oasis(self, content):
        # find timestamp
        soup = BeautifulSoup(content, 'lxml')

        # the datetime is the only bold text on the page, this could break easily
        ts_elt = soup.find('b')

        # do not pass tzinfos argument to dateutil.parser.parse, it fails arithmetic
        ts = parse(ts_elt.string, ignoretz=True)
        ts = pytz.timezone('US/Eastern').localize(ts)
        ts = ts.astimezone(pytz.utc)

        # return
        return ts


[docs]    def fetch_oasis_data(self):
        response = self.request(self.oasis_url)
        if not response:
            if self.options['data'] == 'lmp':
                return pd.DataFrame()
            else:
                return None, None

        # get timestamp
        ts = self.parse_date_from_oasis(response.content)

        # parse to dataframes
        dfs = pd.read_html(response.content, header=0, index_col=0, parse_dates=False)

        if self.options['data'] == 'lmp':
            # parse LMP
            df = dfs[1]

            # parse lmp
            df['node_id'] = df.index
            df.rename(columns={'5 Minute Weighted Avg. LMP': 'lmp'}, inplace=True)

            # drop 'Hourly Integrated LMP for Hour Ending XX' and 'Type' columns
            df.drop([df.columns[2], 'Type'], axis=1, inplace=True)

            df['timestamp'] = ts
            df['freq'] = self.options['freq']
            df['market'] = self.options['market']
            df['ba_name'] = 'PJM'
            df['lmp_type'] = 'TotalLMP'
            return df

        elif self.options['data'] == 'load':
            # parse real-time load
            df = dfs[4]
            load_val = df.loc['PJM RTO'][0]
            return ts, load_val

        else:
            raise ValueError('Cannot parse OASIS LMP data for %s' % self.options['data'])


[docs]    def fetch_markets_operations_soup(self):
        response = self.request(self.markets_operations_url)

        if not response:
            return None

        soup = BeautifulSoup(response.content, 'lxml')
        return soup


[docs]    def parse_date_from_markets_operations(self, soup):
        # get text of element with timestamp
        elt = soup.find(id='genFuelMix')
        time_str = elt.find(id='asOfDate').contents[0]

        # string like ' As of 6:00 p.m. EPT'
        time_str = time_str.replace(' As of ', '')

        # error at 10pm?
        try:
            naive_local_ts = parse(time_str)
        except ValueError:
            raise ValueError('Error parsing %s from %s' % (time_str, elt))

        # return
        return self.utcify(naive_local_ts)


[docs]    def parse_realtime_genmix(self, soup):
        # get text of element with data
        elt = soup.find(id='genFuelMix')
        data_str = elt.find(id='rtschartallfuelspjmGenFuel_container').next_sibling.contents[0]

        # set up regex to match data json
        match = re.search(r'data: \[.*?\]', data_str)
        match_str = match.group(0)

        # transform from json
        json_str = '{' + match_str + '}'
        json_str = json_str.replace('data:', '"data":')
        json_str = json_str.replace('color:', '"color":')
        json_str = json_str.replace('name:', '"name":')
        json_str = json_str.replace('y:', '"y":')
        json_str = json_str.replace('\'', '"')
        raw_data = json.loads(json_str)

        # get date
        try:
            ts = self.parse_date_from_markets_operations(soup)
        except ValueError:
            # error handling date, assume no data
            return []

        # parse data
        data = []

        for raw_dp in raw_data['data']:
            dp = {
                'timestamp': ts,
                'gen_MW': raw_dp['y'],
                'fuel_name': self.fuels[raw_dp['name']],
                'freq': self.FREQUENCY_CHOICES.hourly,
                'market': self.MARKET_CHOICES.hourly,
                'ba_name': self.NAME,
            }
            data.append(dp)

        # return
        return data


[docs]    def get_generation(self, latest=False, **kwargs):
        # handle options
        self.handle_options(data='gen', latest=latest, **kwargs)

        # fetch and parse
        soup = self.fetch_markets_operations_soup()

        if soup:
            data = self.parse_realtime_genmix(soup)
        else:
            return []

        # return
        return data
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  Source code for pyiso.spp

from pyiso.base import BaseClient


[docs]class SPPClient(BaseClient):
    NAME = 'SPP'
    TZ_NAME = 'America/Chicago'
    base_url = 'https://marketplace.spp.org/web/guest/'

[docs]    def get_fuels(self, year=2014):
        if year == 2014:
            return {
                'COAL': 'coal',
                'FUEL_OIL': 'oil',
                'GAS': 'natgas',
                'HYDRO': 'hydro',
                'NUCLEAR': 'nuclear',
                'OTHER': 'other',
                'PUMP_HYDRO': 'smhydro',
                'SOLAR': 'solar',
                'WASTE': 'refuse',
                'WIND': 'wind',
            }
        else:
            return {
                'COAL': 'coal',
                'HYDRO': 'hydro',
                'GAS': 'natgas',
                'NUCLEAR': 'nuclear',
                'DFO': 'oil',
                'WIND': 'wind',
            }
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  Source code for pyiso.caiso

from datetime import datetime, timedelta, time
from pyiso.base import BaseClient
from pyiso import LOGGER
import copy
import re
from bs4 import BeautifulSoup
from io import BytesIO, StringIO
import pandas as pd
import pytz


[docs]class CAISOClient(BaseClient):
    """
    Interface to CAISO data sources.

    For information about the data sources,
    see http://www.caiso.com/Documents/InterfaceSpecifications-OASISv4_1_3.pdf
    """
    NAME = 'CAISO'

    base_url_oasis = 'http://oasis.caiso.com/oasisapi/SingleZip'
    base_url_gen = 'http://content.caiso.com/green/renewrpt/'
    base_url_outlook = 'http://content.caiso.com/outlook/SP/'
    price_map_url = 'http://wwwmobile.caiso.com/Web.Service.Chart/api/v3/ChartService/PriceContourMap1'
    base_payload = {'version': 1}
    oasis_request_time_format = '%Y%m%dT%H:%M-0000'

    TZ_NAME = 'America/Los_Angeles'

    fuels = {
        'GEOTHERMAL': 'geo',
        'BIOMASS': 'biomass',
        'BIOGAS': 'biogas',
        'SMALL HYDRO': 'smhydro',
        'WIND TOTAL': 'wind',
        'SOLAR': 'solar',
        'SOLAR PV': 'solarpv',
        'SOLAR THERMAL': 'solarth',
        'NUCLEAR': 'nuclear',
        'THERMAL': 'thermal',
        'HYDRO': 'hydro',
    }

    oasis_markets = {  # {'RT5M': 'RTM', 'DAHR': 'DAM', 'RTHR': 'HASP'}
        BaseClient.MARKET_CHOICES.hourly: 'HASP',
        BaseClient.MARKET_CHOICES.fivemin: 'RTM',  # There are actually three codes used: RTPD (Real-time Pre-dispatch), RTD (real-time dispatch), and RTM (Real-Time Market). I can't figure out what the difference is.
        BaseClient.MARKET_CHOICES.dam: 'DAM',
        BaseClient.MARKET_CHOICES.fifteenmin: 'RTPD'
    }
    LMP_MARKETS = {
        'RTM': 'PRC_INTVL_LMP',
        'DAM': 'PRC_LMP',
        'HASP': 'PRC_HASP_LMP',
        'RTPD': 'PRC_RTPD_LMP',
        BaseClient.MARKET_CHOICES.fivemin: 'PRC_INTVL_LMP',
        BaseClient.MARKET_CHOICES.dam: 'PRC_LMP',
        BaseClient.MARKET_CHOICES.hourly: 'PRC_HASP_LMP',
        BaseClient.MARKET_CHOICES.fifteenmin: 'PRC_RTPD_LMP',
    }
    AS_MARKETS = {
        'RTM': 'PRC_INTVL_AS',
        'DAM': 'PRC_AS',
        'HASP': 'PRC_AS',
        BaseClient.MARKET_CHOICES.fivemin: 'PRC_INTVL_AS',
        BaseClient.MARKET_CHOICES.dam: 'PRC_AS',
        BaseClient.MARKET_CHOICES.hourly: 'PRC_AS',
    }

[docs]    def handle_options(self, **kwargs):
        # regular handle options
        super(CAISOClient, self).handle_options(**kwargs)

        # ensure market and freq are set
        if 'market' not in self.options:
            if self.options['forecast']:
                self.options['market'] = self.MARKET_CHOICES.dam
            elif self.options['sliceable'] and self.options['data'] == 'gen':
                self.options['market'] = self.MARKET_CHOICES.dam
            else:
                self.options['market'] = self.MARKET_CHOICES.fivemin
        if 'freq' not in self.options:
            if self.options['forecast']:
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly
            elif self.options['sliceable'] and self.options['data'] == 'gen':
                self.options['freq'] = self.FREQUENCY_CHOICES.hourly
            else:
                self.options['freq'] = self.FREQUENCY_CHOICES.fivemin


[docs]    def get_generation(self, latest=False, yesterday=False,
                       start_at=False, end_at=False, **kwargs):
        # set args
        self.handle_options(data='gen', latest=latest, yesterday=yesterday,
                            start_at=start_at, end_at=end_at, **kwargs)

        if self.options['latest']:
            return self._generation_latest()
        elif self.options['forecast'] or self.options['market'] == self.MARKET_CHOICES.dam:
            return self._generation_forecast()
        else:
            return self._generation_historical()


[docs]    def get_load(self, latest=False,
                 start_at=False, end_at=False, **kwargs):
        # set args
        self.handle_options(data='load', latest=latest,
                            start_at=start_at, end_at=end_at, **kwargs)

        # construct and execute OASIS request
        payload = self.construct_oasis_payload('SLD_FCST')
        oasis_data = self.fetch_oasis(payload=payload)

        # parse data
        parsed_data = self.parse_oasis_demand_forecast(oasis_data)

        if self.options['latest']:
            # select latest
            latest_dp = None
            latest_ts = self.utcify('1900-01-01 12:00')
            now = self.utcify(datetime.utcnow(), tz_name='utc')
            for dp in parsed_data:
                if dp['timestamp'] < now and dp['timestamp'] > latest_ts:
                    latest_dp = dp
                    latest_ts = dp['timestamp']

            # return latest
            if latest_dp:
                return [latest_dp]
            else:
                return []
        else:
            # return all data
            return parsed_data


[docs]    def get_trade(self, latest=False,
                  start_at=False, end_at=False, **kwargs):
        # set args
        self.handle_options(data='trade', latest=latest,
                            start_at=start_at, end_at=end_at, **kwargs)

        # construct and execute OASIS request
        payload = self.construct_oasis_payload('ENE_SLRS')
        oasis_data = self.fetch_oasis(payload=payload)

        # parse data
        parsed_data = self.parse_oasis_slrs(oasis_data)

        if self.options['latest']:
            # select latest
            latest_dp = None
            latest_ts = self.utcify('1900-01-01 12:00')
            now = self.utcify(datetime.utcnow(), tz_name='utc')
            for dp in parsed_data:
                if dp['timestamp'] < now and dp['timestamp'] > latest_ts:
                    latest_dp = dp
                    latest_ts = dp['timestamp']

            # return latest
            if latest_dp:
                return [latest_dp]
            else:
                return []
        else:
            # return all data
            return parsed_data


[docs]    def get_lmp_loc(self):
        """
        CURRENTLY INCONSISTENTLY FAILING
        status 401, response content "Access is restricted to authorized clients."

        FORMERLY CONSISTENT BEHAVIOR:
        Returns a list of dictionaries containing node atlas data.  Each
        dictionary will contain

        {'node_id': <name of the node>
         'latitide': <latitude of the node>,
         'longitude': <longitude of the node>,
         'area': <control area the node belongs to>}

        This list is generated by parsing the JSON returned from the CAISO
        price map URL:
        http://wwwmobile.caiso.com/Web.Service.Chart/api/v3/ChartService/PriceContourMap1

        This json is what is used in the interactive CAISO price
        contour map found at:
        http://wwwmobile.caiso.com/Web.Service.Chart/pricecontourmap.html

        This retuned JSON does not contain geographic data for all CAISO
        pricing nodes
        """
        # get json from the price map url used in the CAISO interactive price
        # map http://wwwmobile.caiso.com/Web.Service.Chart/pricecontourmap.html
        r = self.request(self.price_map_url)
        json_obj = r.json()

        # parse the json to create the node location dictionary
        node_entries = json_obj['l'][2]['m']
        return_list = [{'node_id': str(entry['n']),
                        'latitude': entry['c'][0],
                        'longitude': entry['c'][1],
                        'area': str(entry['a'])} for entry in node_entries]

        return return_list


    def _standardize_lmp_dataframe(self, df):
        if df.empty:
            return df

        # RTPD returns column name PRC, some others return MW/LMP_PRC
        rename_dict = {'MW': 'lmp', 'PRC': 'lmp', 'LMP_PRC': 'lmp', 'NODE': 'node_id',
                       'LMP_TYPE': 'lmp_type', 'MARKET_RUN_ID': 'market'}
        df.rename(columns=rename_dict, inplace=True)

        # Get all data indexed on 'INTERVALSTARTTIME_GMT' as panda datetime
        if df.index.name != 'INTERVALSTARTTIME_GMT':
            df.set_index('INTERVALSTARTTIME_GMT', inplace=True)
            df.index.name = 'INTERVALSTARTTIME_GMT'
        df.index = pd.to_datetime(df.index)

        # utcify
        df.index = self.utcify_index(df.index, tz_name='UTC')
        df.sort_index(inplace=True)

        # revert MARKET_RUN_ID to standardized markets
        invert_oasis_markets = {v: k for k, v in self.oasis_markets.items() if k != v}
        df.replace({'market': invert_oasis_markets}, inplace=True)

        # add expected columns
        df['timestamp'] = df.index
        df['ba_name'] = 'CAISO'
        df['freq'] = self.options['freq']

        # drop unwanted columns
        df = df[['market', 'freq', 'lmp', 'lmp_type', 'node_id', 'ba_name', 'timestamp']]

        return df

[docs]    def get_lmp_as_dataframe(self, node_id, latest=True, start_at=False, end_at=False,
                             lmp_only=True, **kwargs):
        """
        Returns a pandas DataFrame with columns
        INTERVALSTARTTIME_GMT, MW, XML_DATA_ITEM, LMP_TYPE and others.
        Seperate rows for each LMP_TYPE (Congestion, Loss, Energy)
        MW columns holds $/MW float.
        If no data, returns an empty dataframe.
        """
        # set args
        self.handle_options(data='lmp', latest=latest,
                            start_at=start_at, end_at=end_at,
                            **kwargs)
        self.timeout_seconds = 45

        if self.options['latest']:
            queryname = 'PRC_CURR_LMP'
        else:
            queryname = self.LMP_MARKETS[self.options['market']]

        payload = self.construct_oasis_payload(queryname,
                                               resultformat=6,  # csv
                                               node=node_id)

        # Fetch data
        data = self.fetch_oasis(payload=payload, return_all_files=not(lmp_only))
        # data will be a single csv-derived string if lmp_only==True
        # data will be an array of csv-derived strings if lmp_only==False
        if lmp_only is True:
            # Turn into pandas Dataframe
            if len(data) == 0:
                return pd.DataFrame()

            try:
                str_data = BytesIO(data)    # Changed from StringIO for Python 3.4
            except TypeError:
                str_data = StringIO(data)

            df = pd.DataFrame.from_csv(str_data, sep=",")

            # strip congestion and loss prices
            try:
                df = df.ix[df['LMP_TYPE'] == 'LMP']
            except KeyError:  # no good data
                return pd.DataFrame()
        else:
            # data is an array of csv-derived strings
            df = pd.DataFrame()
            for thisFile in data:
                # Turn into pandas Dataframe
                try:
                    str_data = BytesIO(thisFile)  # Changed from StringIO for Python 3.4
                except TypeError:
                    str_data = StringIO(thisFile)

                tempDf = pd.DataFrame.from_csv(str_data, sep=",")

                df = pd.concat([df, tempDf])
            # Check to ensure good data
            try:
                df['LMP_TYPE'][0]
            except KeyError:  # no good data
                return pd.DataFrame()

        return df


[docs]    def get_AS_dataframe(self, node_id='AS_CAISO_EXP', latest=True, start_at=False, end_at=False,
                         market_run_id='DAM', **kwargs):
        """
        Returns a pandas DataFrame with columns
        INTERVALSTARTTIME_GMT, MW, XML_DATA_ITEM, ANC_TYPE and others.
        Seperate rows for each ANC_TYPE.
        MW columns holds $/MW float.
        If no data, returns an empty dataframe.
        """
        # set args, handle latest differently than LMP b/c daily publication schedule
        if latest and not start_at:
            end_at = datetime.now(pytz.utc)
            start_at = end_at - timedelta(minutes=61)
            latest = False

        self.handle_options(data='lmp', latest=latest,
                            start_at=start_at, end_at=end_at,
                            market_run_id=market_run_id,
                            **kwargs)

        queryname = self.AS_MARKETS[market_run_id]

        payload = self.construct_oasis_payload(queryname,
                                               resultformat=6,  # csv
                                               anc_region=node_id,
                                               **kwargs)

        # Fetch data
        data = self.fetch_oasis(payload=payload)

        if len(data) == 0:
            return pd.DataFrame()

        # Turn into pandas Dataframe
        try:
            str_data = BytesIO(data)    # Changed from StringIO.StringIO() for Python 3.4
        except TypeError:
            str_data = StringIO(data)

        df = pd.DataFrame.from_csv(str_data, sep=",")

        # Get all data indexed on 'INTERVALSTARTTIME_GMT' as panda datetime
        if df.index.name != 'INTERVALSTARTTIME_GMT':
            df.set_index('INTERVALSTARTTIME_GMT', inplace=True)
            df.index.name = 'INTERVALSTARTTIME_GMT'
        df.index = pd.to_datetime(df.index)

        # utcify
        df.index = self.utcify_index(df.index, tz_name='UTC')

        return df


[docs]    def get_ancillary_services(self, node_id, **kwargs):
        """
        Returns list of dicts

        If no data, returns an empty dict
        """
        df = self.get_AS_dataframe(node_id=node_id, **kwargs)
        if df.empty:
            return {}

        ret_list = []

        # loop through start_times, returns DataFrame rows are RU/RD/etc...
        for i in df.index.unique():
            a = df.ix[i]
            dp = {
                'timestamp': i.to_pydatetime(),  # INTERVALSTARTTIME_GMT is the index
                'market': a['MARKET_RUN_ID'],
                'zone_name': a['ANC_REGION'],
                'ba_name': 'CAISO',
            }
            # Loop through types of ancillary services, or if only 1 append it
            if isinstance(a['ANC_TYPE'], str):
                # a has only one ANC_TYPE
                dp[a['ANC_TYPE']] = a['MW']
            else:
                for i, row in a.iterrows():
                    dp[row['ANC_TYPE']] = row['MW']

            ret_list.append(dp)

        return ret_list


[docs]    def construct_oasis_payload(self, queryname, **kwargs):
        # get start and end times
        if self.options['latest']:
            now = self.utcify(datetime.utcnow(), tz_name='utc')
            startdatetime = now - timedelta(minutes=20)
            enddatetime = now + timedelta(minutes=20)
        else:
            startdatetime = self.options['start_at']
            enddatetime = self.options['end_at']

        # get market id
        try:
            market_run_id = self.options['market_run_id']
        except KeyError:
            market_run_id = self.oasis_markets[self.options['market']]

        self.options.update(market_run_id=market_run_id)

        # construct payload
        payload = {
            'queryname': queryname,
            'market_run_id': market_run_id,
            'startdatetime': (startdatetime).strftime(self.oasis_request_time_format),
            'enddatetime': (enddatetime).strftime(self.oasis_request_time_format),
        }
        payload.update(self.base_payload)
        payload.update(kwargs)

        # return
        return payload


[docs]    def set_dt_index(self, df, date, hours, end_of_hour=True):
        if end_of_hour:
            offset = -1
        else:
            offset = 0

        # create list of combined datetimes
        dts = [datetime.combine(date, time(hour=(h+offset))) for h in hours]

        # set list as index
        df.index = dts

        # utcify
        df.index = self.utcify_index(df.index)

        # return
        return df


    def _generation_historical(self):
        # set up storage
        parsed_data = []

        # collect data
        this_date = self.options['start_at'].date()
        while this_date <= self.options['end_at'].date():
            # set up request
            url_file = this_date.strftime('%Y%m%d_DailyRenewablesWatch.txt')
            url = self.base_url_gen + url_file

            # carry out request
            response = self.request(url)
            if not response:
                this_date += timedelta(days=1)
                continue

            # process both halves of page
            for header in [1, 27]:
                df = self.parse_to_df(response.text,
                                      nrows=24, header=header,
                                      delimiter='\t+')

                # combine date with hours to index
                indexed = self.set_dt_index(df, this_date, df['Hour'])

                # original header is fuel names
                indexed.rename(columns=self.fuels, inplace=True)

                # remove non-fuel cols
                fuel_cols = list(set(self.fuels.values()) & set(indexed.columns))
                subsetted = indexed[fuel_cols]

                # pivot
                pivoted = self.unpivot(subsetted)
                pivoted.rename(columns={'level_1': 'fuel_name', 0: 'gen_MW'}, inplace=True)

                # slice times
                sliced = self.slice_times(pivoted)

                # store
                parsed_data += self.serialize(sliced,
                                      header=['timestamp', 'fuel_name', 'gen_MW'],
                                      extras={'ba_name': self.NAME,
                                              'market': self.MARKET_CHOICES.hourly,
                                              'freq': self.FREQUENCY_CHOICES.hourly})

            # finish day
            this_date += timedelta(days=1)

        # return
        return parsed_data

[docs]    def fetch_oasis(self, payload={}, return_all_files=False):
        """
        Returns a list of report data elements, or an empty list if an error was encountered.

        If return_all_files=False, returns only the content from the first file in the .zip -
        this is the default behavior and was used in earlier versions of this function.

        If return_all_files=True, will return an array representing the content from each file.
        This is useful for processing LMP data or other fields where multiple price components are returned in a zip.
        """
        # set up storage
        raw_data = []

        if return_all_files is True:
            default_return_val = []
        else:
            default_return_val = ''

        # try get
        response = self.request(self.base_url_oasis, params=payload)
        if not response:
            return default_return_val

        # read data from zip
        # This will be an array of content if successful, and None if unsuccessful
        content = self.unzip(response.content)
        if not content:
            return default_return_val

        # check xml content for errors
        soup = BeautifulSoup(content[0], 'xml')
        error = soup.find(['error', 'ERROR'])
        if error:
            code = error.find(['err_code', 'ERR_CODE'])
            desc = error.find(['err_desc', 'ERR_DESC'])
            msg = 'XML error for CAISO OASIS with payload %s: %s %s' % (payload, code, desc)
            LOGGER.error(msg)
            return default_return_val
        # return xml or csv data
        if payload.get('resultformat', False) == 6:
            # If we requested CSV files
            if return_all_files:
                return content
            else:
                return content[0]
        else:
            # Return XML content
            if return_all_files:
                raw_data = [BeautifulSoup(thisfile, 'xml').find_all(['REPORT_DATA', 'report_data']) for thisfile in content]
                return raw_data
            else:
                raw_data = soup.find_all(['REPORT_DATA', 'report_data'])
                return raw_data


[docs]    def parse_oasis_renewable(self, raw_data):
        """Parse raw data output of fetch_oasis for renewables."""
        # set up storage
        preparsed_data = {}
        parsed_data = []

        # extract values from xml

        for raw_soup_dp in raw_data:
            # set up storage for timestamp
            ts = self.utcify(raw_soup_dp.find(['INTERVAL_START_GMT', 'interval_start_gmt']).string)
            if ts not in preparsed_data:
                preparsed_data[ts] = {'wind': 0, 'solar': 0}

            # store generation value
            try:
                fuel_name = raw_soup_dp.find(['RENEWABLE_TYPE', 'renewable_type']).string.lower()
                gen_MW = float(raw_soup_dp.find(['VALUE', 'value']).string)
                preparsed_data[ts][fuel_name] += gen_MW
            except TypeError:
                LOGGER.error('Error in schema for CAISO OASIS result %s' % raw_soup_dp.prettify())
                continue

        # collect values into dps
        freq = self.options.get('freq', self.FREQUENCY_CHOICES.hourly)
        market = self.options.get('market', self.MARKET_CHOICES.hourly)

        for ts, preparsed_dp in preparsed_data.items():
            # set up base
            base_parsed_dp = {'timestamp': ts,
                              'freq': freq,
                              'market': market,
                              'gen_MW': 0, 'ba_name': self.NAME}

            # collect data
            for fuel_name in ['wind', 'solar']:
                parsed_dp = copy.deepcopy(base_parsed_dp)
                parsed_dp['fuel_name'] = fuel_name
                parsed_dp['gen_MW'] += preparsed_dp[fuel_name]
                parsed_data.append(parsed_dp)

        # return
        return parsed_data


[docs]    def parse_oasis_slrs(self, raw_data):
        """Parse raw data output of fetch_oasis for System Load and Resource Schedules."""
        # set strings to search on
        if self.options['data'] == 'gen':
            data_items = ['ISO_TOT_GEN_MW']
            data_label = 'gen_MW'
        elif self.options['data'] == 'trade':
            data_items = ['ISO_TOT_EXP_MW', 'ISO_TOT_IMP_MW']
            data_label = 'net_exp_MW'
        else:
            data_items = []
            data_label = None

        freq = self.options.get('freq', self.FREQUENCY_CHOICES.fivemin)
        market = self.options.get('market', self.MARKET_CHOICES.fivemin)

        # set up storage
        extracted_data = {}
        parsed_data = []

        # extract values from xml
        for raw_soup_dp in raw_data:
            data_item = raw_soup_dp.find(['DATA_ITEM', 'data_item']).string
            if data_item in data_items:
                # parse timestamp
                ts = self.utcify(raw_soup_dp.find(['INTERVAL_START_GMT', 'interval_start_gmt']).string)

                # parse val
                if data_item == 'ISO_TOT_IMP_MW':
                    val = -float(raw_soup_dp.find(['VALUE', 'value']).string)
                else:
                    val = float(raw_soup_dp.find(['VALUE', 'value']).string)

                # add to storage
                try:
                    extracted_data[ts] += val
                except KeyError:
                    extracted_data[ts] = val

        # assemble data
        for ts in sorted(extracted_data.keys()):
            parsed_dp = {data_label: extracted_data[ts]}
            parsed_dp.update({'timestamp': ts, 'freq': freq, 'market': market, 'ba_name': self.NAME})
            if self.options['data'] == 'gen':
                parsed_dp.update({'fuel_name': 'other'})

            # add to storage
            parsed_data.append(parsed_dp)

        # return
        return parsed_data


[docs]    def parse_oasis_demand_forecast(self, raw_data):
        """Parse raw data output of fetch_oasis for system-wide 5-min RTM demand forecast."""
        # set up storage
        parsed_data = []

        # set up freq and market
        freq = self.options.get('freq', self.FREQUENCY_CHOICES.fivemin)
        market = self.options.get('market', self.MARKET_CHOICES.fivemin)
        if market == self.MARKET_CHOICES.dam:
            data_item_key = 'SYS_FCST_DA_MW'
        else:
            data_item_key = 'SYS_FCST_5MIN_MW'

        # extract values from xml
        for raw_soup_dp in raw_data:
            if raw_soup_dp.find(['DATA_ITEM', 'data_item']).string == data_item_key and \
                    raw_soup_dp.find(['RESOURCE_NAME', 'resource_name']).string == 'CA ISO-TAC':

                # parse timestamp
                ts = self.utcify(raw_soup_dp.find(['INTERVAL_START_GMT', 'interval_start_gmt']).string)

                # set up base
                parsed_dp = {'timestamp': ts,
                             'freq': freq,
                             'market': market,
                             'ba_name': self.NAME}

                # store generation value
                parsed_dp['load_MW'] = float(raw_soup_dp.find(['VALUE', 'value']).string)
                parsed_data.append(parsed_dp)

        # return
        return parsed_data


[docs]    def todays_outlook_time(self, demand_soup):       
        for ts_soup in demand_soup.find_all(class_='docdate'):
            if str(ts_soup) is None:
                continue
            match = re.search('\d{1,2}-[a-zA-Z]+-\d{4} \d{1,2}:\d{2}', str(ts_soup))
            if match:
                ts_str = match.group(0)
                return self.utcify(ts_str)
        return None


[docs]    def fetch_todays_outlook_renewables(self):
        # get renewables data
        response = self.request(self.base_url_outlook+'renewables.html')
        try:
            return BeautifulSoup(response.content, 'lxml')
        except AttributeError:
            LOGGER.warn('No response for CAISO today outlook renewables')
            return None


[docs]    def parse_todays_outlook_renewables(self, soup, ts):
        # set up storage
        parsed_data = []

        # get all renewables values
        for (id_name, fuel_name) in [('totalrenewables', 'renewable'),
                                     ('currentsolar', 'solar'),
                                     ('currentwind', 'wind')]:
            resource_soup = soup.find(id=id_name)
            if resource_soup:
                match = re.search('(?P<val>\d+.?\d+)\s+MW', resource_soup.string)
                if match:
                    parsed_dp = {
                        'timestamp': ts,
                        'freq': self.FREQUENCY_CHOICES.tenmin,
                        'market': self.MARKET_CHOICES.tenmin,
                        'ba_name': self.NAME,
                        'gen_MW': float(match.group('val')),
                        'fuel_name': fuel_name,
                    }
                    parsed_data.append(parsed_dp)

        # actual 'renewable' value should be only renewables that aren't accounted for in other categories
        accounted_for_ren = 0
        for dp in parsed_data:
            if dp['fuel_name'] != 'renewable':
                accounted_for_ren += dp['gen_MW']
        for dp in parsed_data:
            if dp['fuel_name'] == 'renewable':
                dp['gen_MW'] -= accounted_for_ren

        return parsed_data


    def _generation_latest(self, **kwargs):
        # set up
        parsed_data = []

        # override market and freq to 10 minute
        self.options['market'] = self.MARKET_CHOICES.tenmin
        self.options['freq'] = self.FREQUENCY_CHOICES.tenmin

        # get "Today's Outlook" data
        soup = self.fetch_todays_outlook_renewables()
        if not soup:
            return []

        # parse "Today's Outlook" data

        # get timestamp
        response = self.request(self.base_url_outlook+'systemconditions.html')
        ts = None
        if response:
            demand_soup = BeautifulSoup(response.content, 'lxml')
            ts = self.todays_outlook_time(demand_soup)

        parsed_data += self.parse_todays_outlook_renewables(soup, ts)
        if len(parsed_data) == 0:
            return parsed_data
        total_ren_MW = sum([dp['gen_MW'] for dp in parsed_data])
        ts = parsed_data[0]['timestamp']

        # get OASIS total gen data
        payload = self.construct_oasis_payload(queryname='ENE_SLRS', schedule='ALL')
        oasis_data = self.fetch_oasis(payload=payload)

        # parse OASIS data
        for dp in self.parse_oasis_slrs(oasis_data):
            if dp['timestamp'] == ts:
                dp['gen_MW'] -= total_ren_MW
                dp['freq'] = self.options['freq']
                parsed_data.append(dp)
                return parsed_data

        # no matching OASIS data found, so return null
        return []

    def _generation_forecast(self, **kwargs):
        # set up
        parsed_data = []

        # get OASIS total gen data
        gen_payload = self.construct_oasis_payload(queryname='ENE_SLRS', schedule='ALL')
        gen_oasis_data = self.fetch_oasis(payload=gen_payload)
        gen_dps = self.parse_oasis_slrs(gen_oasis_data)

        # get OASIS renewable gen data
        ren_payload = self.construct_oasis_payload(queryname='SLD_REN_FCST')
        ren_oasis_data = self.fetch_oasis(payload=ren_payload)
        ren_dps = self.parse_oasis_renewable(ren_oasis_data)

        # set of times with both gen and renewable data
        times = set([dp['timestamp'] for dp in ren_dps]) & set([dp['timestamp'] for dp in gen_dps])

        # handle renewables
        total_ren_MW = {}
        for dp in ren_dps:
            if dp['timestamp'] in times:
                # assemble renewable totals for each time
                try:
                    total_ren_MW[dp['timestamp']] += dp['gen_MW']
                except KeyError:
                    total_ren_MW[dp['timestamp']] = dp['gen_MW']

                # add to storage
                parsed_data.append(dp)

        # handle generation
        for dp in gen_dps:
            if dp['timestamp'] in times:
                # subtract off renewable totals
                dp['gen_MW'] -= total_ren_MW[dp['timestamp']]
                # add to storage
                parsed_data.append(dp)

        # return
        return parsed_data
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pyiso package



Module contents



		
pyiso.client_factory(client_name, **kwargs)[source]


		Return a client for an external data set











pyiso.tasks module





Submodules



		
class pyiso.base.BaseClient(timeout_seconds=30)[source]


		Base class for scraper/parser clients.



		
FREQUENCY_CHOICES = IntervalChoices(hourly='1hr', fivemin='5m', tenmin='10m', fifteenmin='15m', na='n/a', dam='1hr')


		






		
MARKET_CHOICES = IntervalChoices(hourly='RTHR', fivemin='RT5M', tenmin='RT5M', fifteenmin='RTPD', na='RT5M', dam='DAHR')


		






		
NAME = ''


		






		
TZ_NAME = 'UTC'


		






		
dates()[source]


		Returns a list of dates in local time









		
fetch_xls(url)[source]


		



		Parameters:		url – The URL of the .xls file to request.



		Returns:		The .xls document’s content as a pandas object.



		Return type:		pandas.io.excel.ExcelFile














		
get_generation(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		Scrape and parse generation fuel mix data.






		Parameters:		
		latest (bool [http://docs.python.org/library/functions.html#bool]) – If True, only get the generation mix at the one most recent available time point.
Available for all regions.


		yesterday (bool [http://docs.python.org/library/functions.html#bool]) – If True, get the generation mix for every time point yesterday.
Not available for all regions.


		start_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.


		end_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.









		Returns:		List of dicts, each with keys [ba_name, timestamp, freq, market, fuel_name, gen_MW].
Timestamps are in UTC.






		Return type:		list

















		
get_lmp(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		Locational Marginal Price (LMP) is no longer considered a useful measure in reducing
carbon emissions.  As such the get_lmp function has been removed.  Please see
http://watttime.org/lmp for details.









		
get_load(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		Scrape and parse load data.






		Parameters:		
		latest (bool [http://docs.python.org/library/functions.html#bool]) – If True, only get the load at the one most recent available time point.
Available for all regions.


		yesterday (bool [http://docs.python.org/library/functions.html#bool]) – If True, get the load for every time point yesterday.
Not available for all regions.


		start_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.


		end_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.









		Returns:		List of dicts, each with keys [ba_name, timestamp, freq, market, load_MW].
Timestamps are in UTC.






		Return type:		list

















		
get_trade(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		Scrape and parse import/export data.
Value is net export (export - import), can be positive or negative.






		Parameters:		
		latest (bool [http://docs.python.org/library/functions.html#bool]) – If True, only get the trade at the one most recent available time point.
Available for all regions.


		yesterday (bool [http://docs.python.org/library/functions.html#bool]) – If True, get the trade for every time point yesterday.
Not available for all regions.


		start_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be greater than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.


		end_at (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If the datetime is naive, it is assummed to be in the timezone of the Balancing Authority. The timestamp of all returned data points will be less than or equal to this value.
If using, must provide both start_at and end_at parameters.
Not available for all regions.









		Returns:		List of dicts, each with keys [ba_name, timestamp, freq, market, net_exp_MW].
Timestamps are in UTC.






		Return type:		list

















		
handle_options(**kwargs)[source]


		Process and store keyword argument options.









		
local_now()[source]


		Returns a tz-aware datetime equal to the current moment, in the local timezone









		
parse_row(row, delimiter=', ', datetime_col=None, drop_vals=None)[source]


		






		
parse_to_df(filelike, mode='csv', header_names=None, sheet_names=None, **kwargs)[source]


		Parse a delimited or excel file from the provided content and return a DataFrame.


Any extra kwargs are passed to the appropriate pandas parser;
read the pandas docs for details.
Recommended kwargs: skiprows, parse_cols, header.






		Parameters:		
		filelike – string-like or filelike object containing formatted data


		mode (string [http://docs.python.org/library/string.html#module-string]) – Choose from ‘csv’ or ‘xls’. Default ‘csv’.
If ‘csv’, kwargs are passed to pandas.read_csv.


		header_names (list) – List of strings to use as column names.
If provided, this will override the header extracted by pandas.


		sheet_names (list) – List of strings for excel sheet names to read.
Default is to concatenate all sheets.









		Paramtype:		string or file

















		
request(url, mode='get', retry_sec=5, retries_remaining=5, **kwargs)[source]


		Get or post to a URL with the provided kwargs.
Returns the response, or None if an error was encountered.
If the mode is not ‘get’ or ‘post’, raises ValueError.









		
serialize(df, header, extras={})[source]


		






		
serialize_faster(df, extras={}, drop_index=False)[source]


		DF is a DataFrame with DateTimeIndex and columns fuel_type and gen_MW (or load_mW).
Index and columns are already properly named.









		
slice_times(df, options=None)[source]


		






		
unpivot(df)[source]


		






		
unzip(content)[source]


		Unzip encoded data.
Returns the unzipped content as an array of strings, each representing one file’s content
or returns None if an error was encountered.
*Previous behavior: Only returned the content from the first file*









		
utcify(local_ts_str, tz_name=None, is_dst=None)[source]


		Convert a datetime or datetime string to UTC.


Uses the default behavior of dateutil.parser.parse to convert the string to a datetime object.






		Parameters:		
		local_ts (string [http://docs.python.org/library/string.html#module-string]) – The local datetime to be converted.


		tz_name (string [http://docs.python.org/library/string.html#module-string]) – If local_ts is naive, it is assumed to be in timezone tz. If tz is not provided, the client’s default timezone is used.


		is_dst (bool [http://docs.python.org/library/functions.html#bool]) – If provided, explicitly set daylight savings time as True or False.









		Returns:		Datetime in UTC.






		Return type:		datetime

















		
utcify_index(local_index, tz_name=None, tz_col=None)[source]


		Convert a DateTimeIndex to UTC.






		Parameters:		
		local_index (DateTimeIndex) – The local DateTimeIndex to be converted.


		tz_name (string [http://docs.python.org/library/string.html#module-string]) – If local_ts is naive, it is assumed to be in timezone tz.
If tz is not provided, the client’s default timezone is used.









		Returns:		DatetimeIndex in UTC.






		Return type:		DatetimeIndex























		
class pyiso.base.IntervalChoices


		IntervalChoices(hourly, fivemin, tenmin, fifteenmin, na, dam)



		
dam


		Alias for field number 5









		
fifteenmin


		Alias for field number 3









		
fivemin


		Alias for field number 1









		
hourly


		Alias for field number 0









		
na


		Alias for field number 4









		
tenmin


		Alias for field number 2















		
class pyiso.bpa.BPAClient(timeout_seconds=30)[source]


		
		
NAME = 'BPA'


		






		
TZ_NAME = 'America/Los_Angeles'


		






		
base_url = 'https://transmission.bpa.gov/business/operations/'


		






		
date_parser(ts_str)[source]


		






		
fetch_historical()[source]


		Get BPA generation or load data from the far past









		
fetch_recent()[source]


		Get BPA generation or load data from the past week









		
fetcher()[source]


		Choose the correct fetcher method for this request









		
fuels = {'Fossil/Biomass': 'biomass', 'Thermal': 'thermal', 'Wind': 'wind', 'Hydro': 'hydro'}


		






		
get_generation(latest=False, start_at=False, end_at=False, **kwargs)[source]


		






		
get_load(latest=False, start_at=False, end_at=False, **kwargs)[source]


		






		
handle_options(**kwargs)[source]


		






		
parse_generation(df)[source]


		












		
class pyiso.caiso.CAISOClient(timeout_seconds=30)[source]


		Interface to CAISO data sources.


For information about the data sources,
see http://www.caiso.com/Documents/InterfaceSpecifications-OASISv4_1_3.pdf



		
AS_MARKETS = {'RTM': 'PRC_INTVL_AS', 'DAM': 'PRC_AS', 'RTHR': 'PRC_AS', 'RT5M': 'PRC_INTVL_AS', 'DAHR': 'PRC_AS', 'HASP': 'PRC_AS'}


		






		
LMP_MARKETS = {'RT5M': 'PRC_INTVL_LMP', 'RTPD': 'PRC_RTPD_LMP', 'RTHR': 'PRC_HASP_LMP', 'RTM': 'PRC_INTVL_LMP', 'DAM': 'PRC_LMP', 'DAHR': 'PRC_LMP', 'HASP': 'PRC_HASP_LMP'}


		






		
NAME = 'CAISO'


		






		
TZ_NAME = 'America/Los_Angeles'


		






		
base_payload = {'version': 1}


		






		
base_url_gen = 'http://content.caiso.com/green/renewrpt/'


		






		
base_url_oasis = 'http://oasis.caiso.com/oasisapi/SingleZip'


		






		
base_url_outlook = 'http://content.caiso.com/outlook/SP/'


		






		
construct_oasis_payload(queryname, **kwargs)[source]


		






		
fetch_oasis(payload={}, return_all_files=False)[source]


		Returns a list of report data elements, or an empty list if an error was encountered.


If return_all_files=False, returns only the content from the first file in the .zip -
this is the default behavior and was used in earlier versions of this function.


If return_all_files=True, will return an array representing the content from each file.
This is useful for processing LMP data or other fields where multiple price components are returned in a zip.









		
fetch_todays_outlook_renewables()[source]


		






		
fuels = {'NUCLEAR': 'nuclear', 'GEOTHERMAL': 'geo', 'SMALL HYDRO': 'smhydro', 'HYDRO': 'hydro', 'WIND TOTAL': 'wind', 'BIOMASS': 'biomass', 'SOLAR PV': 'solarpv', 'THERMAL': 'thermal', 'BIOGAS': 'biogas', 'SOLAR': 'solar', 'SOLAR THERMAL': 'solarth'}


		






		
get_AS_dataframe(node_id='AS_CAISO_EXP', latest=True, start_at=False, end_at=False, market_run_id='DAM', **kwargs)[source]


		Returns a pandas DataFrame with columns
INTERVALSTARTTIME_GMT, MW, XML_DATA_ITEM, ANC_TYPE and others.
Seperate rows for each ANC_TYPE.
MW columns holds $/MW float.
If no data, returns an empty dataframe.









		
get_ancillary_services(node_id, **kwargs)[source]


		Returns list of dicts


If no data, returns an empty dict









		
get_generation(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		






		
get_lmp_as_dataframe(node_id, latest=True, start_at=False, end_at=False, lmp_only=True, **kwargs)[source]


		Returns a pandas DataFrame with columns
INTERVALSTARTTIME_GMT, MW, XML_DATA_ITEM, LMP_TYPE and others.
Seperate rows for each LMP_TYPE (Congestion, Loss, Energy)
MW columns holds $/MW float.
If no data, returns an empty dataframe.









		
get_lmp_loc()[source]


		CURRENTLY INCONSISTENTLY FAILING
status 401, response content “Access is restricted to authorized clients.”


FORMERLY CONSISTENT BEHAVIOR:
Returns a list of dictionaries containing node atlas data.  Each
dictionary will contain



		{‘node_id’: <name of the node>


		‘latitide’: <latitude of the node>,
‘longitude’: <longitude of the node>,
‘area’: <control area the node belongs to>}





This list is generated by parsing the JSON returned from the CAISO
price map URL:
http://wwwmobile.caiso.com/Web.Service.Chart/api/v3/ChartService/PriceContourMap1


This json is what is used in the interactive CAISO price
contour map found at:
http://wwwmobile.caiso.com/Web.Service.Chart/pricecontourmap.html


This retuned JSON does not contain geographic data for all CAISO
pricing nodes









		
get_load(latest=False, start_at=False, end_at=False, **kwargs)[source]


		






		
get_trade(latest=False, start_at=False, end_at=False, **kwargs)[source]


		






		
handle_options(**kwargs)[source]


		






		
oasis_markets = {'RT5M': 'RTM', 'RTPD': 'RTPD', 'DAHR': 'DAM', 'RTHR': 'HASP'}


		






		
oasis_request_time_format = '%Y%m%dT%H:%M-0000'


		






		
parse_oasis_demand_forecast(raw_data)[source]


		Parse raw data output of fetch_oasis for system-wide 5-min RTM demand forecast.









		
parse_oasis_renewable(raw_data)[source]


		Parse raw data output of fetch_oasis for renewables.









		
parse_oasis_slrs(raw_data)[source]


		Parse raw data output of fetch_oasis for System Load and Resource Schedules.









		
parse_todays_outlook_renewables(soup, ts)[source]


		






		
price_map_url = 'http://wwwmobile.caiso.com/Web.Service.Chart/api/v3/ChartService/PriceContourMap1'


		






		
set_dt_index(df, date, hours, end_of_hour=True)[source]


		






		
todays_outlook_time(demand_soup)[source]


		












		
class pyiso.eia_esod.EIAClient(*args, **kwargs)[source]


		Interface to EIA API.



		The EIA API provides this information for the US lower 48 and beyond:


		-Hourly load (actual and forecast),
-Generation
-Imports/exports





Full listing of BAs with time zones here:
https://www.eia.gov/beta/realtime_grid/docs/UserGuideAndKnownIssues.pdf



		
EIA_BAs = ['AEC', 'AECI', 'AESO', 'AVA', 'AZPS', 'BANC', 'BCTC', 'BPAT', 'CISO', 'CFE', 'CHPD', 'CISO', 'CPLE', 'CPLW', 'DEAA', 'DOPD', 'DUK', 'EEI', 'EPE', 'ERCO', 'FMPP', 'FPC', 'FPL', 'GCPD', 'GRID', 'GRIF', 'GRMA', 'GVL', 'GWA', 'HGMA', 'HQT', 'HST', 'IESO', 'IID', 'IPCO', 'ISNE', 'JEA', 'LDWP', 'LGEE', 'MHEB', 'MISO', 'NBSO', 'NEVP', 'NSB', 'NWMT', 'NYIS', 'OVEC', 'PACE', 'PACW', 'PGE', 'PJM', 'PNM', 'PSCO', 'PSEI', 'SC', 'SCEG', 'SCL', 'SEC', 'SEPA', 'SOCO', 'SPA', 'SPC', 'SRP', 'SWPP', 'TAL', 'TEC', 'TEPC', 'TIDC', 'TPWR', 'TVA', 'WACM', 'WALC', 'WAUW', 'WWA', 'YAD']


		






		
FUEL_CHOICES = ['other']


		






		
NAME = 'EIA'


		






		
add_gen_data(data_list)[source]


		






		
base_url = 'http://api.eia.gov'


		






		
format_data(data)[source]


		Convert load data to int, handle None









		
format_result(data)[source]


		Output EIA API results in pyiso format









		
format_url()[source]


		Set EIA API URL based on options









		
fuels = {'Other': 'other'}


		






		
get_generation(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		Scrape and parse generation fuel mix data.
Note: Generation may be quite low for HST and NSB BAs.









		
get_load(latest=False, yesterday=False, start_at=False, end_at=False, forecast=False, **kwargs)[source]


		Scrape and parse load data.









		
get_trade(latest=False, yesterday=False, start_at=False, end_at=False, **kwargs)[source]


		Scrape and parse import/export data.









		
handle_ba_limitations()[source]


		Handle BA limitations









		
handle_options(**kwargs)[source]


		Process and store keyword argument options.









		
set_ba(bal_auth)[source]


		






		
set_url(type, series_id_suffix)[source]


		












		
class pyiso.ercot.ERCOTClient(timeout_seconds=30)[source]


		
		
NAME = 'ERCOT'


		






		
TZ_NAME = 'US/Central'


		






		
base_report_url = 'http://mis.ercot.com'


		






		
get_generation(latest=False, **kwargs)[source]


		






		
get_load(latest=False, **kwargs)[source]


		






		
handle_options(**kwargs)[source]


		






		
is_dst(val, standard)[source]


		






		
parse_rtm(content)[source]


		






		
real_time_url = 'http://www.ercot.com/content/cdr/html/real_time_system_conditions.html'


		






		
report_type_ids = {'load_7day': '12311', 'dam_hrly_lmp': '12331', 'gen_hrly': '12358', 'wind_5min': '13071', 'rt5m_lmp': '12300', 'wind_hrly': '13028'}


		












		
class pyiso.ieso.AdequacyReportHandler(ieso_client)[source]


		
		
earliest_available_datetime()[source]


		






		
frequency()[source]


		






		
latest_available_datetime()[source]


		






		
market()[source]


		






		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		






		
report_interval()[source]


		






		
report_url(report_datetime=None)[source]


		












		
class pyiso.ieso.BaseIesoReportHandler(ieso_client)[source]


		Base class to standardize how IESO market reports are parsed and to define date-related attributes.



		
BASE_URL = 'http://reports.ieso.ca/public/'


		






		
append_generation(result_ts, tz_aware_dt, gen_mw, fuel)[source]


		Appends a dict to the results list, with the keys [ba_name, timestamp, freq, market, fuel_name, gen_MW].
Timestamps are in UTC.
:param list result_ts: The timeseries (a list of dicts) which results should be appended to.
:param datetime tz_aware_dt: The datetime of the data being appended (timezone-aware).
:param float gen_mw: Electricity generation in megawatts (MW)
:param str fuel: IESO fuel name (will be converted to WattTime name).









		
append_load(result_ts, tz_aware_dt, load_mw)[source]


		Appends a dict to the results list, with the keys [ba_name, timestamp, freq, market, load_MW]. Timestamps are
in UTC.
:param list result_ts: The timeseries (a list of dicts) which results should be appended to.
:param datetime tz_aware_dt: The datetime of the data being appended (timezone-aware).
:param float load_mw: Electricity load in megawatts (MW).









		
append_trade(result_ts, tz_aware_dt, net_exp_mw)[source]


		Appends a dict to the results list, with the keys [ba_name, timestamp, freq, market, net_exp_MW]. Timestamps
are in UTC.
:param list result_ts: The timeseries (a list of dicts) which results should be appended to.
:param datetime tz_aware_dt: The datetime of the data being appended (timezone-aware).
:param float net_exp_mw: The net exported megawatts (MW) (i.e. export - import). Negative values indicate that



more electricity was imported than exported.










		
datetime_for_next_report_request(tz_aware_dt)[source]


		When requesting reports for a time range, some scenarios (e.g. hour ending 23 and report boundaries) require
that the datetime for the next report request not be based off the full report interval. This convenience
method helps determine the next datetime that should be used when iterating over report requests
chronologically to retrieve data for a time range.






		Parameters:		tz_aware_dt – The timezone-aware datetime of the of the report that has already been requested.



		Returns:		A timezone-aware datetime that should be used for the next report request when requesting reports for
a time range chronologically.














		
datetime_for_report_request(tz_aware_dt)[source]


		This method converts a timezone-aware datetime to EST and makes necessary “hour ending” considerations.


The hourly IESO reports follow the convention of “hour ending” for reporting data. This means that hour ending 1
corresponds to the time 01:00 and hour ending 23 corresponds to 23:00. The time 00:00 for a given day
is represented by hour ending 24 contained in the previous day’s report.






		Parameters:		tz_aware_dt (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – A timezone-aware datetime.



		Returns:		A date which should be used when requesting the date-formatted URL to retrieve a report containing
data for the datetime.



		Return type:		datetime














		
earliest_available_datetime()[source]


		



		Returns:		A tz-aware datetime representing the earliest EST datetime that (historical) report data is publicly
available.



		Return type:		datetime














		
frequency()[source]


		The frequency of the report data.
:return: One of BaseClient.FREQUENCY_CHOICES









		
static is_start_of_day(dt)[source]


		



		Parameters:		dt (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – Any datetime.



		Returns:		True/False indicating if the time is exactly 00:00:00.000.



		Return type:		bool














		
static is_start_of_hour(dt)[source]


		



		Parameters:		dt (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – Any datetime.



		Returns:		True/False indicating if the datetime is the start of an hour (i.e. HH:00:00.000).



		Return type:		bool














		
static is_start_of_year(dt)[source]


		



		Parameters:		dt (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – Any datetime.



		Returns:		True/False indicating if the datetime is exactly 00:00:00.000 on January 1st.



		Return type:		bool














		
latest_available_datetime()[source]


		



		Returns:		A tz-aware datetime representing the latest EST datetime that (current/future) report data is publicly
available.



		Return type:		datetime














		
market()[source]


		The market which the report data is for.
:return: One of BaseClient.MARKET_CHOICES









		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		Parses the report content and appends them to a timeseries of results, in one of several WattTime client
formats.






		Parameters:		
		xml_content (str [http://docs.python.org/library/functions.html#str]) – The XML response body of the report.


		result_ts (list) – The timeseries (a list of dicts) which results should be appended to. Timestamps are in
UTC.


		parser_format (str [http://docs.python.org/library/functions.html#str]) – The parser format used to append results.


		min_datetime (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – The minimum datetime that can be appended to the results.


		max_datetime (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – The maximum datetime that can be appended to the results.




















		
report_interval()[source]


		The amount of time time between reports.
:return: One of the ReportFileInterval enum strings.









		
report_url(report_datetime=None)[source]


		



		Parameters:		report_datetime (datetime [http://docs.python.org/library/datetime.html#module-datetime]) – If provided, report URL for that date will be constructed. If no datetime is
provided, the current report URL will be constructed.



		Returns:		The fully-qualified request URL.



		Return type:		str




















		
class pyiso.ieso.GeneratorOutputByFuelHourlyReportHandler(ieso_client)[source]


		
		
earliest_available_datetime()[source]


		






		
frequency()[source]


		






		
latest_available_datetime()[source]


		






		
market()[source]


		






		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		






		
report_interval()[source]


		






		
report_url(report_datetime=None)[source]


		












		
class pyiso.ieso.GeneratorOutputCapabilityReportHandler(ieso_client)[source]


		
		
earliest_available_datetime()[source]


		






		
frequency()[source]


		






		
latest_available_datetime()[source]


		






		
market()[source]


		






		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		






		
report_interval()[source]


		






		
report_url(report_datetime=None)[source]


		












		
class pyiso.ieso.IESOClient[source]


		The Independent Electricity System Operator (IESO) of Ontario publishes a variety of public XML reports at
http://reports.ieso.ca/public/ which can be stitched together to implement WattTime’s pyiso API.



		
NAME = 'IESO'


		






		
TZ_NAME = 'EST'


		






		
base_url = 'http://reports.ieso.ca/public/'


		






		
fuels = {'BIOFUEL': 'biomass', 'NUCLEAR': 'nuclear', 'GAS': 'natgas', 'OTHER': 'other', 'SOLAR': 'solar', 'WIND': 'wind', 'HYDRO': 'hydro'}


		






		
get_generation(latest=False, yesterday=False, start_at=None, end_at=None, **kwargs)[source]


		






		
get_load(latest=False, yesterday=False, start_at=None, end_at=None, **kwargs)[source]


		






		
get_trade(latest=False, yesterday=False, start_at=None, end_at=None, **kwargs)[source]


		






		
handle_options(**kwargs)[source]


		












		
class pyiso.ieso.IntertieScheduleFlowReportHandler(ieso_client)[source]


		
		
earliest_available_datetime()[source]


		






		
frequency()[source]


		






		
latest_available_datetime()[source]


		






		
market()[source]


		






		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		






		
report_interval()[source]


		






		
report_url(report_datetime=None)[source]


		












		
class pyiso.ieso.ParserFormat[source]


		Since report handlers can parse the XML reports into a variety of formats, this enum facilitates passing which
pyiso output format should be used between IESOClient and the BaseIesoReportHandler implementations.



		
generation = 'generation'


		






		
lmp = 'lmp'


		






		
load = 'load'


		






		
trade = 'trade'


		












		
class pyiso.ieso.PredispatchConstrainedTotalsReportHandler(ieso_client)[source]


		
		
earliest_available_datetime()[source]


		






		
frequency()[source]


		






		
latest_available_datetime()[source]


		






		
market()[source]


		






		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		






		
report_interval()[source]


		






		
report_url(report_datetime=None)[source]


		












		
class pyiso.ieso.RealTimeConstrainedTotalsReportHandler(ieso_client)[source]


		
		
earliest_available_datetime()[source]


		






		
frequency()[source]


		






		
latest_available_datetime()[source]


		






		
market()[source]


		






		
parse_report(xml_content, result_ts, parser_format, min_datetime, max_datetime)[source]


		






		
report_interval()[source]


		






		
report_url(report_datetime=None)[source]


		












		
class pyiso.ieso.ReportFileInterval[source]


		The report files are published with filenames containing date/time information. Some reports are broken up
hourly, some daily, and ony yearly.



		
daily = 'daily'


		






		
hourly = 'hourly'


		






		
yearly = 'yearly'


		












		
class pyiso.isone.ISONEClient(*args, **kwargs)[source]


		
		
NAME = 'ISONE'


		






		
TZ_NAME = 'America/New_York'


		






		
base_url = 'https://webservices.iso-ne.com/api/v1.1'


		






		
fetch_data(endpoint, auth)[source]


		






		
fuels = {'Refuse': 'refuse', 'Natural Gas': 'natgas', 'Nuclear': 'nuclear', 'Coal': 'coal', 'Wood': 'biomass', 'Wind': 'wind', 'Hydro': 'hydro', 'Oil': 'oil', 'Landfill Gas': 'biogas', 'Other': 'other', 'Solar': 'solar'}


		






		
get_generation(latest=False, start_at=False, end_at=False, **kwargs)[source]


		






		
get_load(latest=False, start_at=False, end_at=False, forecast=False, **kwargs)[source]


		






		
get_morningreport(day=None)[source]


		Retrieve the morning report






		Parameters:		day (str [http://docs.python.org/library/functions.html#str]) – Retrieve the Morning Report for a specific day (optional).
format: YYYYMMDD



		Return type:		dict














		
get_sevendayforecast(day=None)[source]


		Retrieve the seven day forecast






		Parameters:		day (str [http://docs.python.org/library/functions.html#str]) – Retrieve the Seven Day Forecast for a specific day (optional).
format: YYYYMMDD



		Return type:		dict














		
handle_options(**kwargs)[source]


		






		
locations = {'RHODEISLAND': 4005, 'NEWHAMPSHIRE': 4002, 'VERMONT': 4003, 'INTERNALHUB': 4000, 'NEMASSBOST': 4008, 'SEMASS': 4006, 'WCMASS': 4007, 'CONNECTICUT': 4004, 'MAINE': 4001}


		






		
parse_json_lmp_data(data)[source]


		Pull approriate keys from json data set.
Raise ValueError if parser fails.









		
parse_json_load_data(data)[source]


		Pull approriate keys from json data set.
Raise ValueError if parser fails.









		
request_endpoints(location_id=None)[source]


		Returns a list of endpoints to query, based on handled options















		
class pyiso.miso.IntervalChoices


		IntervalChoices(hourly, hourly_prelim, fivemin, tenmin, na, dam, dam_exante)



		
dam


		Alias for field number 5









		
dam_exante


		Alias for field number 6









		
fivemin


		Alias for field number 2









		
hourly


		Alias for field number 0









		
hourly_prelim


		Alias for field number 1









		
na


		Alias for field number 4









		
tenmin


		Alias for field number 3















		
class pyiso.miso.MISOClient(timeout_seconds=30)[source]


		
		
MARKET_CHOICES = IntervalChoices(hourly='RTHR', hourly_prelim='RTHR_prelim', fivemin='RT5M', tenmin='RT5M', na='RT5M', dam='DAHR', dam_exante='DAHR_exante')


		






		
NAME = 'MISO'


		






		
TZ_NAME = 'Etc/GMT+5'


		






		
base_url = 'https://www.misoenergy.org'


		






		
fetch_forecast(date)[source]


		






		
fuels = {'Nuclear': 'nuclear', 'Coal': 'coal', 'Other': 'other', 'Wind': 'wind', 'Natural Gas': 'natgas'}


		






		
get_generation(latest=False, **kwargs)[source]


		






		
get_historical_lmp()[source]


		






		
get_latest_fuel_mix()[source]


		






		
get_load(latest=False, **kwargs)[source]


		






		
get_realtime_lmp(**kwargs)[source]


		






		
get_trade(latest=False, **kwargs)[source]


		






		
handle_forecast()[source]


		






		
handle_options(**kwargs)[source]


		






		
parse_forecast(df)[source]


		






		
parse_latest_fuel_mix(content)[source]


		












		
class pyiso.pjm.PJMClient(timeout_seconds=30)[source]


		
		
NAME = 'PJM'


		






		
TZ_NAME = 'America/New_York'


		






		
base_dataminer_url = 'https://dataminer.pjm.com/dataminer/rest/public/api'


		






		
base_url = 'https://datasnapshot.pjm.com/content/'


		






		
fetch_dataminer_df(endpoint, params)[source]


		






		
fetch_edata_point(data_type, key, header)[source]


		






		
fetch_edata_series(data_type, params=None)[source]


		






		
fetch_historical_load(year, region_name='RTO')[source]


		






		
fetch_markets_operations_soup()[source]


		






		
fetch_oasis_data()[source]


		






		
fuels = {'Nuclear': 'nuclear', 'Coal': 'coal', 'Other': 'other', 'Other Renewables': 'renewable', 'Multiple Fuels': 'thermal', 'Wind': 'wind', 'Black Liquor': 'other', 'Oil': 'oil', 'Gas': 'natgas', 'Solar': 'solar', 'Hydro': 'hydro'}


		






		
get_generation(latest=False, **kwargs)[source]


		






		
get_load(latest=False, start_at=None, end_at=None, forecast=False, **kwargs)[source]


		






		
get_trade(latest=False, **kwargs)[source]


		






		
handle_options(**kwargs)[source]


		






		
markets_operations_url = 'http://www.pjm.com/markets-and-operations.aspx'


		






		
oasis_url = 'http://oasis.pjm.com/system.htm'


		






		
parse_dataminer_df(json)[source]


		






		
parse_datasnapshot_df(ts, df)[source]


		






		
parse_date_from_markets_operations(soup)[source]


		






		
parse_date_from_oasis(content)[source]


		






		
parse_realtime_genmix(soup)[source]


		






		
request(*args, **kwargs)[source]


		






		
time_as_of(content)[source]


		Returns a UTC timestamp if one is found in the html content,
or None if an error was encountered.









		
zonal_aggregate_nodes = {'AEP': 8445784, 'DEOK': 124076095, 'BGE': 51292, 'COMED': 33092371, 'AECO': 51291, 'APS': 8394954, 'DOM': 34964545, 'DPL': 51293, 'DAY': 34508503, 'ATSI': 116013753}


		












		
class pyiso.spp.SPPClient(timeout_seconds=30)[source]


		
		
NAME = 'SPP'


		






		
TZ_NAME = 'America/Chicago'


		






		
base_url = 'https://marketplace.spp.org/web/guest/'


		






		
get_fuels(year=2014)[source]
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  Source code for pyiso.ieso

from collections import OrderedDict
from datetime import datetime
from datetime import timedelta

import pytz
from lxml import objectify

from pyiso import LOGGER
from pyiso.base import BaseClient


[docs]class IESOClient(BaseClient):
    """
    The Independent Electricity System Operator (IESO) of Ontario publishes a variety of public XML reports at
    http://reports.ieso.ca/public/ which can be stitched together to implement WattTime's pyiso API.
    """

    NAME = 'IESO'
    TZ_NAME = 'EST'  # IESO is always in standard time.

    base_url = 'http://reports.ieso.ca/public/'

    fuels = {
        'NUCLEAR': 'nuclear',
        'GAS': 'natgas',
        'HYDRO': 'hydro',
        'WIND': 'wind',
        'SOLAR': 'solar',
        'BIOFUEL': 'biomass',
        'OTHER': 'other'
    }

    def __init__(self):
        super(IESOClient, self).__init__()
        self.local_now = self.local_now()  # timezone aware
        self.local_start_of_day = self.local_now.replace(hour=0, minute=0, second=0, microsecond=0)
        self.local_end_of_day = self.local_now.replace(hour=23, minute=59, second=59, microsecond=999999)

[docs]    def handle_options(self, **kwargs):
        super(IESOClient, self).handle_options(**kwargs)

        if self.options.get('latest', None):
            self.options['historical'] = False
            self.options['forecast'] = False
        elif self.options['start_at'] < self.local_now:
            self.options['historical'] = True


[docs]    def get_generation(self, latest=False, yesterday=False, start_at=None, end_at=None, **kwargs):
        generation_ts = list([])
        self.handle_options(latest=latest, yesterday=yesterday, start_at=start_at, end_at=end_at, **kwargs)

        gen_out_cap_handler = GeneratorOutputCapabilityReportHandler(ieso_client=self)
        gen_out_by_fuel_handler = GeneratorOutputByFuelHourlyReportHandler(ieso_client=self)
        adequacy_handler = AdequacyReportHandler(ieso_client=self)

        if self.options.get('latest', False):
            self._get_latest_report_trimmed(result_ts=generation_ts, report_handler=gen_out_cap_handler,
                                            parser_format=ParserFormat.generation)
        elif self.options.get('start_at', None) and self.options.get('end_at', None):
            # For long time ranges more than hour ending 1, seven days in the past, it is more efficient to request the
            # Generator Output by Fuel Type Hourly Report rather than repeated calls to the Generator Output and
            # Capability Report.
            # TODO Minor optimization, but this actually check if the start/end range is greater than 7 days.
            if self.options['start_at'] < self.local_start_of_day.replace(hour=1) - timedelta(days=7):
                self.timeout_seconds = 90  # These reports can get rather large ~7MB for a full year.
                range_start = max(self.options['start_at'], gen_out_by_fuel_handler.earliest_available_datetime())
                range_end = min(self.options['end_at'], gen_out_by_fuel_handler.latest_available_datetime())
                self._get_report_range(result_ts=generation_ts, report_handler=gen_out_by_fuel_handler,
                                       parser_format=ParserFormat.generation, range_start=range_start,
                                       range_end=range_end)
            elif self.options.get('historical', False):
                range_start = max(self.options['start_at'], gen_out_cap_handler.earliest_available_datetime())
                range_end = min(self.options['end_at'], gen_out_cap_handler.latest_available_datetime())
                self._get_report_range(result_ts=generation_ts, report_handler=gen_out_cap_handler,
                                       parser_format=ParserFormat.generation, range_start=range_start,
                                       range_end=range_end)

            if self.options.get('forecast', False):
                range_start = max(self.options['start_at'], self.local_now)
                range_end = min(self.options['end_at'], adequacy_handler.latest_available_datetime())
                self._get_report_range(result_ts=generation_ts, report_handler=adequacy_handler,
                                       parser_format=ParserFormat.generation, range_start=range_start,
                                       range_end=range_end)
        else:
            LOGGER.warn('No valid options were supplied.')
        return generation_ts


[docs]    def get_load(self, latest=False, yesterday=False, start_at=None, end_at=None, **kwargs):
        load_ts = list([])
        self.handle_options(latest=latest, yesterday=yesterday, start_at=start_at, end_at=end_at, **kwargs)
        rt_const_totals_handler = RealTimeConstrainedTotalsReportHandler(ieso_client=self)
        predisp_const_totals_handler = PredispatchConstrainedTotalsReportHandler(ieso_client=self)

        if self.options.get('latest', False):
            self._get_latest_report_trimmed(result_ts=load_ts, report_handler=rt_const_totals_handler,
                                            parser_format=ParserFormat.load)
        elif self.options.get('start_at', None) and self.options.get('end_at', None):
            if self.options.get('historical', False):
                range_start = max(self.options['start_at'], rt_const_totals_handler.earliest_available_datetime())
                range_end = min(self.options['end_at'], rt_const_totals_handler.latest_available_datetime())
                self._get_report_range(result_ts=load_ts, report_handler=rt_const_totals_handler,
                                       parser_format=ParserFormat.load, range_start=range_start, range_end=range_end)
            if self.options.get('forecast', False):
                range_start = max(self.options['start_at'], rt_const_totals_handler.latest_available_datetime(),
                                  predisp_const_totals_handler.earliest_available_datetime())
                range_end = min(self.options['end_at'], predisp_const_totals_handler.latest_available_datetime())
                self._get_report_range(result_ts=load_ts, report_handler=predisp_const_totals_handler,
                                       parser_format=ParserFormat.load, range_start=range_start, range_end=range_end)
        else:
            LOGGER.warn('No valid options were supplied.')
        return load_ts


[docs]    def get_trade(self, latest=False, yesterday=False, start_at=None, end_at=None, **kwargs):
        trade_ts = list([])
        self.handle_options(latest=latest, yesterday=yesterday, start_at=start_at, end_at=end_at, **kwargs)
        inter_sched_flow_handler = IntertieScheduleFlowReportHandler(ieso_client=self)
        adequacy_handler = AdequacyReportHandler(ieso_client=self)

        if self.options.get('latest', False):
            self._get_latest_report_trimmed(result_ts=trade_ts, report_handler=inter_sched_flow_handler,
                                            parser_format=ParserFormat.trade)
        elif self.options.get('start_at', None) and self.options.get('end_at', None):
            if self.options.get('historical', False):
                range_start = max(self.options['start_at'], inter_sched_flow_handler.earliest_available_datetime())
                range_end = min(self.options['end_at'], inter_sched_flow_handler.latest_available_datetime())
                self._get_report_range(result_ts=trade_ts, report_handler=inter_sched_flow_handler,
                                       parser_format=ParserFormat.trade, range_start=range_start, range_end=range_end)
            if self.options.get('forecast', False):
                range_start = max(self.options['start_at'], inter_sched_flow_handler.latest_available_datetime(),
                                  adequacy_handler.earliest_available_datetime())
                range_end = min(self.options['end_at'], adequacy_handler.latest_available_datetime())
                self._get_report_range(result_ts=trade_ts, report_handler=adequacy_handler,
                                       parser_format=ParserFormat.trade, range_start=range_start, range_end=range_end)
        else:
            LOGGER.warn('No valid options were supplied.')
        return trade_ts


    def _get_report_range(self, result_ts, report_handler, parser_format, range_start, range_end):
        """
        :param list result_ts: The timeseries which results which data will be appended to.
        :param BaseIesoReportHandler report_handler: The report handler to be used for the time range.
        :param str parser_format: The WattTime client format the data should be parsed into.
        :param datetime range_start: The start of the time range that report data should be requested for.
        :param datetime range_end: The end of the time range that report data should be requested for.
        """
        report_datetime = range_start.astimezone(pytz.timezone(self.TZ_NAME))
        while report_datetime <= min(range_end, report_handler.latest_available_datetime()):
            report_url = report_handler.report_url(report_datetime=report_datetime)
            response = self.request(url=report_url)
            report_handler.parse_report(xml_content=response.content, result_ts=result_ts, parser_format=parser_format,
                                        min_datetime=range_start, max_datetime=range_end)
            report_datetime = report_handler.datetime_for_next_report_request(tz_aware_dt=report_datetime)

    def _get_latest_report_trimmed(self, result_ts, report_handler, parser_format):
        """
        :param list result_ts: The timeseries which results which data will be appended to. Results will be trimmed to
            the latest record.
        :param BaseIesoReportHandler report_handler:
        :param str parser_format: One of the ParserFormat enum strings.
        """
        report_url = report_handler.report_url()
        response = self.request(url=report_url)
        report_handler.parse_report(xml_content=response.content, result_ts=result_ts, parser_format=parser_format,
                                    min_datetime=report_handler.earliest_available_datetime(),
                                    max_datetime=report_handler.latest_available_datetime())
        last_timestamp = result_ts[-1].get('timestamp', None)
        i = len(result_ts) - 1
        while i >= 0:
            if result_ts[i].get('timestamp', None) != last_timestamp:
                del result_ts[i]
            i -= 1



[docs]class BaseIesoReportHandler(object):
    """
    Base class to standardize how IESO market reports are parsed and to define date-related attributes.
    """
    BASE_URL = 'http://reports.ieso.ca/public/'

    def __init__(self, ieso_client):
        """
        :param IESOClient ieso_client: The WattTime client that this report handler is parsing data for.
        """
        self.ieso_client = ieso_client

[docs]    def frequency(self):
        """
        The frequency of the report data.
        :return: One of BaseClient.FREQUENCY_CHOICES
        """
        raise NotImplementedError('Derived classes must implement the frequency method.')


[docs]    def market(self):
        """
        The market which the report data is for.
        :return: One of BaseClient.MARKET_CHOICES
        """
        raise NotImplementedError('Derived classes must implement the market method.')


[docs]    def report_url(self, report_datetime=None):
        """
        :param datetime report_datetime: If provided, report URL for that date will be constructed. If no datetime is
            provided, the current report URL will be constructed.
        :return: The fully-qualified request URL.
        :rtype: str
        """
        raise NotImplementedError('Derived classes must implement the request_report method.')


[docs]    def earliest_available_datetime(self):
        """
        :return: A tz-aware datetime representing the earliest EST datetime that (historical) report data is publicly
            available.
        :rtype: datetime
        """
        raise NotImplementedError('Derived classes must implement the earliest_available_datetime method.')


[docs]    def latest_available_datetime(self):
        """
        :return: A tz-aware datetime representing the latest EST datetime that (current/future) report data is publicly
            available.
        :rtype: datetime
        """
        raise NotImplementedError('Derived classes must implement the latest_available_datetime method.')


[docs]    def report_interval(self):
        """
        The amount of time time between reports.
        :return: One of the ReportFileInterval enum strings.
        """
        raise NotImplementedError('Derived classes must implement the report_interval method.')


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        """
        Parses the report content and appends them to a timeseries of results, in one of several WattTime client
        formats.

        :param str xml_content: The XML response body of the report.
        :param list result_ts: The timeseries (a list of dicts) which results should be appended to. Timestamps are in
            UTC.
        :param str parser_format: The parser format used to append results.
        :param datetime min_datetime: The minimum datetime that can be appended to the results.
        :param datetime max_datetime: The maximum datetime that can be appended to the results.
        """
        raise NotImplementedError('Derived classes must implement the parse_report method.')


[docs]    def append_generation(self, result_ts, tz_aware_dt, gen_mw, fuel):
        """
        Appends a dict to the results list, with the keys [ba_name, timestamp, freq, market, fuel_name, gen_MW].
        Timestamps are in UTC.
        :param list result_ts: The timeseries (a list of dicts) which results should be appended to.
        :param datetime tz_aware_dt: The datetime of the data being appended (timezone-aware).
        :param float gen_mw: Electricity generation in megawatts (MW)
        :param str fuel: IESO fuel name (will be converted to WattTime name).
        """
        result_ts.append({
            'ba_name': IESOClient.NAME,
            'timestamp': tz_aware_dt.astimezone(pytz.utc),
            'freq': self.frequency(),
            'market': self.market(),
            'fuel_name': IESOClient.fuels[fuel],
            'gen_MW': gen_mw
        })


[docs]    def append_load(self, result_ts, tz_aware_dt, load_mw):
        """
        Appends a dict to the results list, with the keys [ba_name, timestamp, freq, market, load_MW]. Timestamps are
        in UTC.
        :param list result_ts: The timeseries (a list of dicts) which results should be appended to.
        :param datetime tz_aware_dt: The datetime of the data being appended (timezone-aware).
        :param float load_mw: Electricity load in megawatts (MW).
        """
        result_ts.append({
            'ba_name': IESOClient.NAME,
            'timestamp': tz_aware_dt.astimezone(pytz.utc),
            'freq': self.frequency(),
            'market': self.market(),
            'load_MW': load_mw
        })


[docs]    def append_trade(self, result_ts, tz_aware_dt, net_exp_mw):
        """
        Appends a dict to the results list, with the keys [ba_name, timestamp, freq, market, net_exp_MW]. Timestamps
        are in UTC.
        :param list result_ts: The timeseries (a list of dicts) which results should be appended to.
        :param datetime tz_aware_dt: The datetime of the data being appended (timezone-aware).
        :param float net_exp_mw: The net exported megawatts (MW) (i.e. export - import). Negative values indicate that
            more electricity was imported than exported.
        """
        result_ts.append({
            'ba_name': IESOClient.NAME,
            'timestamp': tz_aware_dt.astimezone(pytz.utc),
            'freq': self.frequency(),
            'market': self.market(),
            'net_exp_MW': net_exp_mw
        })


[docs]    def datetime_for_report_request(self, tz_aware_dt):
        """
        This method converts a timezone-aware datetime to EST and makes necessary "hour ending" considerations.

        The hourly IESO reports follow the convention of "hour ending" for reporting data. This means that hour ending 1
        corresponds to the time 01:00 and hour ending 23 corresponds to 23:00. The time 00:00 for a given day
        is represented by hour ending 24 contained in the previous day's report.

        :param datetime tz_aware_dt: A timezone-aware datetime.
        :return: A date which should be used when requesting the date-formatted URL to retrieve a report containing
           data for the datetime.
        :rtype: datetime
        """
        est_datetime = tz_aware_dt.astimezone(pytz.timezone(self.ieso_client.TZ_NAME))
        if self.report_interval() in [ReportFileInterval.daily, ReportFileInterval.yearly] and est_datetime.hour == 0:
            return est_datetime - timedelta(hours=1)
        elif self.report_interval() == ReportFileInterval.hourly and est_datetime.hour == 0 and est_datetime.minute < 5:
            return est_datetime - timedelta(minutes=1)
        return est_datetime


[docs]    def datetime_for_next_report_request(self, tz_aware_dt):
        """
        When requesting reports for a time range, some scenarios (e.g. hour ending 23 and report boundaries) require
        that the datetime for the next report request not be based off the full report interval. This convenience
        method helps determine the next datetime that should be used when iterating over report requests
        chronologically to retrieve data for a time range.

        :param tz_aware_dt: The timezone-aware datetime of the of the report that has already been requested.
        :return: A timezone-aware datetime that should be used for the next report request when requesting reports for
            a time range chronologically.
        """
        report_interval = self.report_interval()
        est_datetime = tz_aware_dt.astimezone(pytz.timezone(self.ieso_client.TZ_NAME))
        if report_interval == ReportFileInterval.yearly:
            if self.is_start_of_year(est_datetime):
                return tz_aware_dt + timedelta(hours=1)
            else:
                return tz_aware_dt.replace(year=tz_aware_dt.year + 1)
        elif report_interval == ReportFileInterval.daily:
            if self.is_start_of_day(est_datetime):
                return tz_aware_dt + timedelta(hours=1)
            else:
                return tz_aware_dt + timedelta(days=1)
        elif report_interval == ReportFileInterval.hourly:
            if self.is_start_of_hour(est_datetime):
                return tz_aware_dt + timedelta(minutes=5)
            else:
                return tz_aware_dt + timedelta(hours=1)
        else:
            raise RuntimeError('Unexpected report interval.')


    @staticmethod
[docs]    def is_start_of_year(dt):
        """
        :param datetime dt: Any datetime.
        :return: True/False indicating if the datetime is exactly 00:00:00.000 on January 1st.
        :rtype: bool
        """
        dt_diff = dt - dt.replace(month=1, day=1, hour=0, minute=0, second=0, microsecond=0)
        return dt_diff == timedelta(microseconds=0)


    @staticmethod
[docs]    def is_start_of_day(dt):
        """
        :param datetime dt: Any datetime.
        :return: True/False indicating if the time is exactly 00:00:00.000.
        :rtype: bool
        """
        dt_diff = dt - dt.replace(hour=0, minute=0, second=0, microsecond=0)
        return dt_diff == timedelta(microseconds=0)


    @staticmethod
[docs]    def is_start_of_hour(dt):
        """
        :param datetime dt: Any datetime.
        :return: True/False indicating if the datetime is the start of an hour (i.e. HH:00:00.000).
        :rtype: bool
        """
        dt_diff = dt - dt.replace(minute=0, second=0, microsecond=0)
        return dt_diff == timedelta(microseconds=0)




[docs]class IntertieScheduleFlowReportHandler(BaseIesoReportHandler):
[docs]    def frequency(self):
        return BaseClient.FREQUENCY_CHOICES.fivemin


[docs]    def market(self):
        return BaseClient.MARKET_CHOICES.hourly


[docs]    def report_url(self, report_datetime=None):
        filename = 'PUB_IntertieScheduleFlow.xml'
        if report_datetime is not None:
            request_dt = self.datetime_for_report_request(report_datetime)
            filename = request_dt.strftime('PUB_IntertieScheduleFlow_%Y%m%d.xml')
        return self.BASE_URL + 'IntertieScheduleFlow/' + filename


[docs]    def earliest_available_datetime(self):
        # Earliest historical data available is hour ending 1, three months in the past.
        return self.ieso_client.local_now.replace(hour=1, minute=0, second=0, microsecond=0) - timedelta(days=90)


[docs]    def latest_available_datetime(self):
        # A brief look at versioned reports indicate that they're typically posted with ~30 minute lag. Returning
        # 45 minutes in the past to be conservative.
        return self.ieso_client.local_now - timedelta(minutes=45)


[docs]    def report_interval(self):
        return ReportFileInterval.daily


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        if parser_format == ParserFormat.trade:
            document = objectify.fromstring(xml_content)
            doc_body = document.IMODocBody
            doc_date_local = doc_body.Date  # %Y%m%d

            for actual in doc_body.Totals.Actuals.Actual:
                net_exp_mw = actual.Flow
                hour_local = str(actual.Hour - 1).zfill(2)
                minutes = actual.Interval * 5  # Interval 1 is minute 05. Interval 12 is minute 60 (ie. 00:00 next hour)
                hr_start_str = doc_date_local + ' ' + hour_local + ':00'
                row_datetime = self.ieso_client.utcify(local_ts_str=hr_start_str) + timedelta(minutes=minutes)

                # For the current day the report fills  "Actual" elements in the future with the value 0. Batches of
                # 5-minute observations are posted hourly, at the end of the hour. Furthermore, the time between the
                # end of an hour and the report's availability online is typically 30 minutes. The end-of-hour
                # reporting schedule combined with time lag before the report is available online means that
                # ~1.5 hours of "recent" observations could be filled with 0 values. Although a bit hacky, it's
                # unlikely that net exports are exactly 0MW for an interval, so skip recording data in these cases.
                skip = False
                if net_exp_mw == 0 and row_datetime > (self.ieso_client.local_now - timedelta(hours=2)):
                    skip = True

                if min_datetime <= row_datetime <= max_datetime and not skip:
                    self.append_trade(result_ts=result_ts, tz_aware_dt=row_datetime, net_exp_mw=net_exp_mw)
        else:
            raise RuntimeError('Intertie Schedule Flow Report can only be parsed using trade format.')




[docs]class AdequacyReportHandler(BaseIesoReportHandler):
[docs]    def report_interval(self):
        return ReportFileInterval.daily


[docs]    def report_url(self, report_datetime=None):
        filename = 'PUB_Adequacy2.xml'
        if report_datetime is not None:
            request_dt = self.datetime_for_report_request(report_datetime)
            filename = request_dt.strftime('PUB_Adequacy2_%Y%m%d.xml')
        return self.BASE_URL + 'Adequacy2/' + filename


[docs]    def earliest_available_datetime(self):
        # Earliest historical data available is hour ending 1, three months in the past.
        return self.ieso_client.local_now.replace(hour=1, minute=0, second=0, microsecond=0) - timedelta(days=90)


[docs]    def latest_available_datetime(self):
        # Although reports exist ~1 month into the future, only the current and next days contain the "Schedules"
        # element, which is used during parsing. The IESO states that the schedules for the next day are posted by
        # approximately 11:15am (see http://reports.ieso.ca/docrefs/helpfile/Adequacy2_h2.pdf). Anecdotally, I've seen
        # "approximate" mean a little after 11:20am. The algorithm below uses 11:30am to be conservative.
        local_now = self.ieso_client.local_now
        next_day_availability = local_now.replace(hour=11, minute=30, second=0, microsecond=0)
        start_of_tomorrow = self.ieso_client.local_start_of_day + timedelta(days=1)
        if local_now >= next_day_availability:
            return start_of_tomorrow + timedelta(days=1)
        else:
            return start_of_tomorrow


[docs]    def market(self):
        return BaseClient.MARKET_CHOICES.dam


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        document = objectify.fromstring(xml_content)
        doc_body = document.DocBody
        day_start_str = doc_body.DeliveryDate + ' 00:00:00'
        if parser_format == ParserFormat.generation:
            # InternalResources is misleading. Each fuel is an internal resource, and we iterate hours of each fuel.
            for internal_resource in doc_body.ForecastSupply.InternalResources.InternalResource:
                fuel = str.upper(internal_resource.FuelType.text)
                if fuel != 'DISPATCHABLE LOAD':  # TODO What to do about dispatchable load? Skipping for now.
                    for schedule in internal_resource.Schedules.Schedule:
                        fuel_gen_mw = schedule.EnergyMW.pyval
                        hr_ending = schedule.DeliveryHour.pyval
                        row_datetime = self.ieso_client.utcify(local_ts_str=day_start_str) + timedelta(hours=hr_ending)
                        if min_datetime <= row_datetime <= max_datetime:
                            self.append_generation(result_ts=result_ts, tz_aware_dt=row_datetime, fuel=fuel,
                                                   gen_mw=fuel_gen_mw)
        elif parser_format == ParserFormat.trade:
            imports_exports = OrderedDict()  # {'ts_local':{'import'|'export',val_mw}}
            for import_schedule in doc_body.ForecastSupply.ZonalImports.TotalImports.Schedules.Schedule:
                hr_ending = import_schedule.DeliveryHour.pyval
                row_datetime = self.ieso_client.utcify(local_ts_str=day_start_str) + timedelta(hours=hr_ending)
                imports_exports[row_datetime] = {'import': import_schedule.EnergyMW.pyval}
            for export_schedule in doc_body.ForecastDemand.ZonalExports.TotalExports.Schedules.Schedule:
                hr_ending = export_schedule.DeliveryHour.pyval
                row_datetime = self.ieso_client.utcify(local_ts_str=day_start_str) + timedelta(hours=hr_ending)
                hr_entry = imports_exports.get(row_datetime)
                hr_entry.update({'export': export_schedule.EnergyMW.pyval})
                imports_exports[row_datetime] = hr_entry
            for row_datetime, imp_exp in imports_exports.items():
                # Handle export passed as positive/negative value.
                net_exp_mw = abs(imp_exp.get('export', 0)) - abs(imp_exp.get('import', 0))
                if min_datetime <= row_datetime <= max_datetime:
                    self.append_trade(result_ts=result_ts, tz_aware_dt=row_datetime, net_exp_mw=net_exp_mw)
        else:
            raise RuntimeError('Adequacy Report should only be parsed using generation or trade formats.')


[docs]    def frequency(self):
        return BaseClient.FREQUENCY_CHOICES.hourly




[docs]class RealTimeConstrainedTotalsReportHandler(BaseIesoReportHandler):
[docs]    def report_interval(self):
        return ReportFileInterval.hourly


[docs]    def frequency(self):
        return BaseClient.FREQUENCY_CHOICES.fivemin


[docs]    def market(self):
        return BaseClient.MARKET_CHOICES.fivemin


[docs]    def earliest_available_datetime(self):
        # Hour ending 1, 31 days in the past.
        return self.ieso_client.local_now.replace(hour=1, minute=0, second=0, microsecond=0) - timedelta(days=31)


[docs]    def latest_available_datetime(self):
        return self.ieso_client.local_now


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        document = objectify.fromstring(xml_content)
        doc_body = document.DocBody
        day = doc_body.DeliveryDate
        if parser_format == ParserFormat.load:
            hour_local = str(doc_body.DeliveryHour - 1).zfill(2)
            for interval_energy in doc_body.Energies.IntervalEnergy:
                # Interval 1 is minute 05. Interval 12 is minute 60 (ie. 00:00 next hour)
                minutes = interval_energy.Interval * 5
                hr_start_str = day + ' ' + hour_local + ':00'
                for mq in interval_energy.MQ:
                    if mq.MarketQuantity == 'ONTARIO DEMAND':
                        load_mw = mq.EnergyMW.pyval
                        row_datetime = self.ieso_client.utcify(local_ts_str=hr_start_str) + timedelta(minutes=minutes)
                        if min_datetime <= row_datetime <= max_datetime:
                            self.append_load(result_ts=result_ts, tz_aware_dt=row_datetime, load_mw=load_mw)
        else:
            raise RuntimeError('Realtime Constrained Totals Report can only be parsed using load format.')


[docs]    def report_url(self, report_datetime=None):
        filename = 'PUB_RealtimeConstTotals.xml'
        if report_datetime is not None:
            request_dt = self.datetime_for_report_request(report_datetime)
            hour_ending = request_dt.hour if request_dt.minute < 5 else request_dt.hour + 1
            url_hour = str(hour_ending).zfill(2)
            filename = request_dt.strftime('PUB_RealtimeConstTotals_%Y%m%d' + url_hour + '.xml')
        return self.BASE_URL + 'RealtimeConstTotals/' + filename




[docs]class PredispatchConstrainedTotalsReportHandler(BaseIesoReportHandler):
[docs]    def report_interval(self):
        return ReportFileInterval.daily


[docs]    def market(self):
        return BaseClient.MARKET_CHOICES.hourly


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        document = objectify.fromstring(xml_content)
        doc_body = document.DocBody
        day_start_str = doc_body.DeliveryDate + ' 00:00:00'
        if parser_format == ParserFormat.load:
            for hrly_const_energy in doc_body.Energies.HourlyConstrainedEnergy:
                hr_ending = hrly_const_energy.DeliveryHour.pyval
                for mq in hrly_const_energy.MQ:
                    if mq.MarketQuantity == 'Total Load':
                        load_mw = mq.EnergyMW.pyval
                        row_datetime = self.ieso_client.utcify(local_ts_str=day_start_str) + timedelta(hours=hr_ending)
                        if min_datetime <= row_datetime <= max_datetime:
                            self.append_load(result_ts=result_ts, tz_aware_dt=row_datetime, load_mw=load_mw)
        else:
            raise RuntimeError('Predispatch Constrained Totals Report can only be parsed using load format.')


[docs]    def report_url(self, report_datetime=None):
        filename = 'PUB_PredispConstTotals.xml'
        if report_datetime is not None:
            request_dt = self.datetime_for_report_request(report_datetime)
            filename = request_dt.strftime('PUB_PredispConstTotals_%Y%m%d.xml')
        return self.BASE_URL + 'PredispConstTotals/' + filename


[docs]    def latest_available_datetime(self):
        # Predispatch data for the next day is posted at approximately 15:15. Anecdotally, I've seen as late as 15:18.
        # The algorithm below uses 15:30 to be conservative.
        local_now = self.ieso_client.local_now
        next_day_availability = local_now.replace(hour=15, minute=30, second=0, microsecond=0)
        start_of_tomorrow = self.ieso_client.local_start_of_day + timedelta(days=1)
        if local_now >= next_day_availability:
            return start_of_tomorrow + timedelta(days=1)
        else:
            return start_of_tomorrow


[docs]    def earliest_available_datetime(self):
        # Hour ending 1, 31 days in the past.
        return self.ieso_client.local_now.replace(hour=1, minute=0, second=0, microsecond=0) - timedelta(days=31)


[docs]    def frequency(self):
        return BaseClient.FREQUENCY_CHOICES.hourly




[docs]class GeneratorOutputCapabilityReportHandler(BaseIesoReportHandler):
[docs]    def market(self):
        return BaseClient.MARKET_CHOICES.hourly


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        if parser_format == ParserFormat.generation:
            imo_document = objectify.fromstring(xml_content)
            imo_doc_body = imo_document.IMODocBody
            day_start_str = imo_doc_body.Date + ' 00:00:00'
            fuels_hourly = {}
            for fuel in IESOClient.fuels.keys():
                fuels_hourly[fuel] = {}

            # Iterate over each hourly value for each generator, creating a dictionary keyed by fuel and values are
            # lists containing generation by hour-of-day.
            for generator in imo_doc_body.Generators.Generator:
                fuel_type = generator.FuelType
                for output in generator.Outputs.Output:
                    hr_ending = output.Hour.pyval
                    try:
                        gen_mw = output.EnergyMW
                    except AttributeError:  # Inexplicably, some 'Output' elements are missing 'EnergyMW' child element.
                        gen_mw = 0
                    fuel_hour_endings = fuels_hourly[fuel_type]
                    existing_gen_mw = fuel_hour_endings.get(hr_ending, 0)
                    fuel_hour_endings[hr_ending] = existing_gen_mw + gen_mw

            # Iterate over aggregated results to create generation fuel mix format
            for fuel, fuel_hour_endings in fuels_hourly.items():
                for fuel_hr_ending, fuel_gen_mw in fuel_hour_endings.items():
                    row_datetime = self.ieso_client.utcify(local_ts_str=day_start_str) + timedelta(hours=fuel_hr_ending)
                    if min_datetime <= row_datetime <= max_datetime:
                        self.append_generation(result_ts=result_ts, tz_aware_dt=row_datetime, fuel=fuel,
                                               gen_mw=fuel_gen_mw)
        else:
            raise RuntimeError('Generator Output Capability Report can only be parsed using generation format.')


[docs]    def report_url(self, report_datetime=None):
        filename = 'PUB_GenOutputCapability.xml'
        if report_datetime is not None:
            request_dt = self.datetime_for_report_request(report_datetime)
            filename = request_dt.strftime('PUB_GenOutputCapability_%Y%m%d.xml')
        return self.BASE_URL + 'GenOutputCapability/' + filename


[docs]    def report_interval(self):
        return ReportFileInterval.daily


[docs]    def earliest_available_datetime(self):
        # Earliest historical data available is hour ending 1, three months in the past.
        return self.ieso_client.local_now.replace(hour=1, minute=0, second=0, microsecond=0) - timedelta(days=90)


[docs]    def latest_available_datetime(self):
        # A brief look at versioned reports indicate that they're typically posted with ~15 minute lag. Returning
        # 30 minutes in the past to be conservative.
        return self.ieso_client.local_now - timedelta(minutes=30)


[docs]    def frequency(self):
        return BaseClient.FREQUENCY_CHOICES.hourly




[docs]class GeneratorOutputByFuelHourlyReportHandler(BaseIesoReportHandler):
[docs]    def market(self):
        return BaseClient.MARKET_CHOICES.hourly


[docs]    def frequency(self):
        return BaseClient.FREQUENCY_CHOICES.hourly


[docs]    def report_interval(self):
        return ReportFileInterval.yearly


[docs]    def report_url(self, report_datetime=None):
        filename = 'PUB_GenOutputbyFuelHourly.xml'
        if report_datetime is not None:
            request_dt = self.datetime_for_report_request(report_datetime)
            filename = request_dt.strftime('PUB_GenOutputbyFuelHourly_%Y.xml')
        return self.BASE_URL + 'GenOutputbyFuelHourly/' + filename


[docs]    def earliest_available_datetime(self):
        # Hour ending 1, two years in the past.
        earliest_year = self.ieso_client.local_now.year - 2
        return self.ieso_client.local_now.replace(year=earliest_year, month=1, day=1, hour=1, minute=0, second=0,
                                                  microsecond=0)


[docs]    def latest_available_datetime(self):
        return self.ieso_client.local_now


[docs]    def parse_report(self, xml_content, result_ts, parser_format, min_datetime, max_datetime):
        document = objectify.fromstring(xml_content)
        doc_body = document.DocBody
        for daily_data in doc_body.DailyData:
            day_start_str = daily_data.Day + ' 00:00:00'
            for hourly_data in daily_data.HourlyData:
                hr_ending = hourly_data.Hour.pyval
                row_datetime = self.ieso_client.utcify(local_ts_str=day_start_str) + timedelta(hours=hr_ending)
                if min_datetime <= row_datetime <= max_datetime:
                    for fuel_total in hourly_data.FuelTotal:
                        fuel = fuel_total.Fuel
                        try:
                            fuel_gen_mw = fuel_total.EnergyValue.Output
                        except AttributeError:  # When 'OutputQuality' value is -1, there is not 'Output' element.
                            fuel_gen_mw = 0
                        self.append_generation(result_ts=result_ts, tz_aware_dt=row_datetime, fuel=fuel,
                                               gen_mw=fuel_gen_mw)




[docs]class ParserFormat:
    """
    Since report handlers can parse the XML reports into a variety of formats, this enum facilitates passing which
    pyiso output format should be used between IESOClient and the BaseIesoReportHandler implementations.
    """
    generation = 'generation'
    load = 'load'
    trade = 'trade'
    lmp = 'lmp'



[docs]class ReportFileInterval:
    """
    The report files are published with filenames containing date/time information. Some reports are broken up
    hourly, some daily, and ony yearly.
    """
    hourly = 'hourly'
    daily = 'daily'
    yearly = 'yearly'
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  Source code for pyiso.isone

from pyiso.base import BaseClient
from pyiso import LOGGER
from os import environ
import pandas as pd


[docs]class ISONEClient(BaseClient):
    NAME = 'ISONE'

    base_url = 'https://webservices.iso-ne.com/api/v1.1'
    TZ_NAME = 'America/New_York'

    fuels = {
        'Coal': 'coal',
        'Hydro': 'hydro',
        'Natural Gas': 'natgas',
        'Nuclear': 'nuclear',
        'Oil': 'oil',
        'Other': 'other',
        'Solar': 'solar',
        'Wind': 'wind',
        'Wood': 'biomass',
        'Refuse': 'refuse',
        'Landfill Gas': 'biogas',
    }

    locations = {
        'INTERNALHUB': 4000,
        'MAINE': 4001,
        'NEWHAMPSHIRE': 4002,
        'VERMONT': 4003,
        'CONNECTICUT': 4004,
        'RHODEISLAND': 4005,
        'SEMASS': 4006,
        'WCMASS': 4007,
        'NEMASSBOST': 4008,
    }

    def __init__(self, *args, **kwargs):
        super(ISONEClient, self).__init__(*args, **kwargs)
        try:
            self.auth = (environ['ISONE_USERNAME'], environ['ISONE_PASSWORD'])
        except KeyError:
            msg = 'Must define environment variables ISONE_USERNAME and ISONE_PASSWORD to use ISONE client.'
            raise RuntimeError(msg)

[docs]    def get_generation(self, latest=False, start_at=False, end_at=False, **kwargs):
        # set args
        self.handle_options(data='gen', latest=latest,
                            start_at=start_at, end_at=end_at, **kwargs)

        # set up storage
        raw_data = []
        parsed_data = []

        # collect raw data
        for endpoint in self.request_endpoints():
            # carry out request
            data = self.fetch_data(endpoint, self.auth)

            # pull out data
            try:
                raw_data += data['GenFuelMixes']['GenFuelMix']
            except KeyError as e:
                LOGGER.warn(e)
                continue

        # parse data
        try:
            df = self._parse_json(raw_data)
        except ValueError:
            return []
        df = self.slice_times(df)

        # return
        return self.serialize_faster(df, drop_index=True)


[docs]    def get_load(self, latest=False, start_at=False, end_at=False,
                 forecast=False, **kwargs):
        # set args
        self.handle_options(data='load', latest=latest, forecast=forecast,
                            start_at=start_at, end_at=end_at, **kwargs)

        # set up storage
        raw_data = []

        # collect raw data
        for endpoint in self.request_endpoints():
            # carry out request
            data = self.fetch_data(endpoint, self.auth)

            # pull out data
            try:
                raw_data += self.parse_json_load_data(data)
            except ValueError as e:
                LOGGER.warn(e)
                continue

        # parse data
        try:
            df = self._parse_json(raw_data)
        except ValueError:
            return []
        df = self.slice_times(df)

        # return
        return self.serialize_faster(df, drop_index=True)


[docs]    def handle_options(self, **kwargs):
        # default options
        super(ISONEClient, self).handle_options(**kwargs)

        # handle market
        if not self.options.get('market'):
            if self.options['data'] == 'gen':
                # generation on n/a market
                self.options['market'] = self.MARKET_CHOICES.na
            else:
                # load on real-time 5-min or hourly forecast
                if self.options['forecast']:
                    self.options['market'] = self.MARKET_CHOICES.dam
                else:
                    self.options['market'] = self.MARKET_CHOICES.fivemin

        # handle frequency
        if not self.options.get('frequency'):
            if self.options['data'] == 'gen':
                # generation on n/a frequency
                self.options['frequency'] = self.FREQUENCY_CHOICES.na
            else:
                # load on real-time 5-min or hourly forecast
                if self.options['market'] == self.MARKET_CHOICES.dam:
                    self.options['frequency'] = self.FREQUENCY_CHOICES.dam
                else:
                    self.options['frequency'] = self.FREQUENCY_CHOICES.fivemin

        # handle lmp
        if self.options['data'] == 'lmp':
            if self.options['market'] == self.MARKET_CHOICES.fivemin:
                if self.options['forecast']:
                    raise ValueError('ISONE does not produce forecast five minute lmps')


[docs]    def request_endpoints(self, location_id=None):
        """Returns a list of endpoints to query, based on handled options"""
        # base endpoint
        ext = ''
        if self.options['data'] == 'gen':
            base_endpoint = 'genfuelmix'
        elif self.options['data'] == 'lmp' and location_id is not None:
            ext = '/location/%s' % location_id
            if self.options['market'] == self.MARKET_CHOICES.fivemin:
                base_endpoint = 'fiveminutelmp'
            elif self.options['market'] == self.MARKET_CHOICES.dam:
                base_endpoint = 'hourlylmp/da/final'
            elif self.options['market'] == self.MARKET_CHOICES.hourly:
                base_endpoint = 'hourlylmp/rt/prelim'
        elif self.options['data'] == 'load':
            if self.options['market'] == self.MARKET_CHOICES.dam:
                base_endpoint = 'hourlyloadforecast'
            else:
                base_endpoint = 'fiveminutesystemload'
        else:
            raise ValueError('Data type not recognized %s' % self.options['data'])

        # set up storage
        request_endpoints = []

        # handle dates
        if self.options['latest']:
            request_endpoints.append('/%s/current%s.json' % (base_endpoint, ext))

        elif self.options['start_at'] and self.options['end_at']:
            for date in self.dates():
                date_str = date.strftime('%Y%m%d')
                request_endpoints.append('/%s/day/%s%s.json' % (base_endpoint, date_str, ext))

        else:
            msg = 'Either latest or forecast must be True, or start_at and end_at must both be provided.'
            raise ValueError(msg)

        # return
        return request_endpoints


[docs]    def fetch_data(self, endpoint, auth):
        url = self.base_url + endpoint
        response = self.request(url, auth=auth)
        if response:
            return response.json()
        else:
            return {}


[docs]    def parse_json_load_data(self, data):
        """
        Pull approriate keys from json data set.
        Raise ValueError if parser fails.
        """
        try:
            if self.options.get('latest'):
                return data['FiveMinSystemLoad']
            elif self.options['market'] == self.MARKET_CHOICES.dam:
                return data['HourlyLoadForecasts']['HourlyLoadForecast']
            else:
                return data['FiveMinSystemLoads']['FiveMinSystemLoad']
        except (KeyError, TypeError):
            raise ValueError('Could not parse ISONE load data %s' % data)


[docs]    def parse_json_lmp_data(self, data):
        """
        Pull approriate keys from json data set.
        Raise ValueError if parser fails.
        """
        try:
            if self.options['market'] == self.MARKET_CHOICES.fivemin:
                if self.options.get('latest'):
                    return data['FiveMinLmp']
                else:
                    return data['FiveMinLmps']['FiveMinLmp']
            else:
                return data['HourlyLmps']['HourlyLmp']
        except (KeyError, TypeError):
            raise ValueError('Could not parse ISONE lmp data %s' % data)


    def _parse_json(self, json):
        if len(json) == 0:
            raise ValueError('No data found for ISONE %s' % self.options)

        df = pd.DataFrame(json)

        # Get datetimes
        df.index = df['BeginDate']
        df.index = pd.to_datetime(df.index, utc=True)
        df['timestamp'] = df.index

        # other attributes
        df['ba_name'] = self.NAME
        df['market'] = self.options['market']
        df['freq'] = self.options['frequency']

        # lmp specific
        if self.options['data'] == 'lmp':
            df.rename(columns={'LmpTotal': 'lmp'}, inplace=True)
            df['node_id'] = self.options['node_id']
            df['lmp_type'] = 'energy'

        # genmix specific
        if self.options['data'] == 'gen':
            df.rename(columns={'GenMw': 'gen_MW'}, inplace=True)
            df['fuel_name'] = df['FuelCategory'].apply(lambda x: self.fuels[x])

        # load specific
        if self.options['data'] == 'load':
            df.rename(columns={'LoadMw': 'load_MW'}, inplace=True)

        # drop unwanted columns
        df.drop(['BeginDate',
                 'CongestionComponent', 'EnergyComponent', 'LossComponent', 'Location',
                 'FuelCategory', 'MarginalFlag', 'FuelCategoryRollup',
                 'NetLoadMw', 'CreationDate', 'NativeLoad', 'ArdDemand',
                 ],
                axis=1, inplace=True, errors='ignore')

        return df

[docs]    def get_morningreport(self, day=None):
        """
        Retrieve the morning report 

        :param str day: Retrieve the Morning Report for a specific day (optional).
            format: YYYYMMDD

        :rtype: dict
        """

        endpoint = "/morningreport/current.json"
        if day is not None:
            if len(day) != 8:
                raise ValueError("The day parameters should be a string with the format YYYYMMDD")
            endpoint = "/morningreport/day/%s.json" % day

        data = self.fetch_data(endpoint, self.auth)

        return data


[docs]    def get_sevendayforecast(self, day=None):
        """
        Retrieve the seven day forecast 

        :param str day: Retrieve the Seven Day Forecast for a specific day (optional).
            format: YYYYMMDD

        :rtype: dict
        """

        endpoint = "/sevendayforecast/current.json"
        if day is not None:
            if len(day) != 8:
                raise ValueError("The day parameters should be a string with the format YYYYMMDD")
            endpoint = "/sevendayforecast/day/%s.json" % day

        data = self.fetch_data(endpoint, self.auth)

        return data
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