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The OpenFIDO platform allows you to configure and run data processing pipelines.

Getting Started

Branch:
Search:

master

The quickest way to start using OpenFIDO is to install the command line interface (CLI) and use it to start a local server on docker. You
‘must have Docker Desktop installed before starting the server.

localhostt curl -sL https://

i/main/:

11.sh | bash

localhostt openfido server start

‘The start up process can take several minutes. Once the server is running, you can open a browser using the command openfido sexver

open OF navigate t0 http://localhost:3000/. The default

username is

you make this server accessible to other users, we strongly recommend you change the admin username and password immediately.

Available Pipelines

The following is a list of known pipeline libraries that are compatible with OpenFIDO

Pipeline
name

CYME
MDB

Extract

GRIP
Absorption

GRIP

Pipeline repo

Entry point

Docker image

ubuntu:20.04

Publisher

SLAC
National

Accelerator
Laboratory

SLAC
, National

https://zithub com/PresencePG/erin-anticination-

https://help.openfido.ora/

Laboratory
SLAC
National

and password is 1234567890 If

Descriptio
Extract
CYME
databases t
network
graphs and
GridLAB-]
models

GRIP
absorption
analysis

GRIP


https://help.openfido.org/
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Capabilities delivered in pipelines
Data/Model Handling

1. Weather

2. Census

3. Address

4. CYME Converter

Analysis Tools

1. Hosting capacity analysis

2. Electrification impacts analysis
3. Resilience analysis

4. Tariff design analysis

Commercialization by LF Energy

eoe @ < 0 ¢ github.com

O Search or jump to... Pullrequests Issues Codespaces Marketplace Explore

OpenFIDO

h + @

g+ &

Follow

Open Framework for Integrated Data Operations (OpenFIDO) is a data and model processing framework funded by the

California Energy Commissions (EPC 17-047).

Ax2followers @ United States of America ¢ https:/jwww.openfido.org/
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Openfido

Welcome to the Openfido Organization's repository hub! Here is where you can find the repositories

used to build our open-source application, as well as the pipeline's used within the Openfido framework.

Getting Started

There are several options to help new users starting out with OpenFIDO, which is accessible through
several distinct methods, or developers looking to help contribute to the project.

Sign up to shared app

https://source.openfido.org/

83 Settings

® View as: Public ~
You are viewing the README and pinned
repositories as a public user.

Get started with tasks that most
successful organizations complete.

Discussions

Set up discussions to engage with
your community!

Turn on discussions

People


https://source.openfido.org/
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Capabilities delivered in pipelines
Data/Model Handling

1. Weather
2. Census
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4. CYME Converter
Analysis Tools

1. Hosting capacity analysis

2. Electrification impacts analysis
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4. Tariff design analysis
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https://source.openfido.org/
https://github.com/openfido/weather
https://github.com/openfido/census
https://github.com/openfido/address
https://github.com/openfido/cyme-extract
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Capabilities delivered in pipelines
Data/Model Handling

1. Weather
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Analysis Tools
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https://source.openfido.org/
https://github.com/openfido/hosting_capacity
https://github.com/openfido/electrification
https://github.com/openfido/resilience
https://github.com/openfido/tariff_design

Product Overview

Capabilities delivered in pipelines
Data/Model Handling

1. Weather
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4. CYME Converter
Analysis Tools

1. Hosting capacity analysis
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https://www.lfenergy.org/
https://www.lfenergy.org

Download and installation

Two quick-start methods

1.

Download and start server

curl -sL install.openfido.org/install.sh | bash
openfido server start

openfido server open

Hosted app on Amazon AWS

https://app.openfido.or

Note: you need to request an account

"
:

Watch the full video on YouTube:
https://youtu.be/WLyl6nimr40

>
)


https://app.openfido.org/
https://www.youtube.com/watch?v=WLyI6nimr40&t=175s

Loadshape analysis

o1 AR

Analyse load data

Uses AMI data

|dentify load shapes
K-means clustering
Generated GLM models
Includes visualization

o e AN

https://youtu.be/Js9gPTFulL1s


https://youtu.be/Js9gPTFuL1s

Resilience

>
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Extreme weather scenarios
High wind (pole stress)

e Data from SpidaCalc
e Physics-based pole model
e Micro-weather data (local to pole)

Multiple failure modes

e Base/cable stay moment
e Line stress included
e Includes pole tilt angle/direction

Wildfire (line contact with vegetation)

e California Forest Observatory (CEC-funded)
e Includes line sag and sway, with elevation at 10m

https://youtu.be/RkKDNJtiKYug



https://youtu.be/RkDNJtiKYug

Electrification

Compare gas-fueled to electrified homes
Inputs

Local weather conditions

Home thermal integrity

HVAC controls

Appliance types (gas vs. electric)
Number/fraction of electric homes

Outputs

Time-series or instantaneous
Power and energy at substation
Side-by-side results by phase
Option to output current/voltage

https://lyoutu.be/F2ZhiQIRkrA



https://youtu.be/F2ZhiQIRkrA
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Project status overview

Activities Online tutorials

1.

1. Operational support

2

2. Open issues/resolution 3
3. LF Energy commercialization :
Online documentation 6
e http://help.openfido.org/ :

e https://auth.openfido.org/apidocs/ ¢

10

e https://api.openfido.org/apidocs/

Getting Started

. Use Case Tutorial

. New Developer Build
. Loadshape Analysis

. Loadshape Synthesis
. Weather Forecast

. Resilience

. Electrification

. Tariff Design

. Cyme Converter


http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/1%20-%20Getting%20Started.md
http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/2%20-%20Use%20Case%20Tutorial.md
http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/3%20-%20New%20Developer%20Build.md
http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/4%20-%20Loadshape%20Analysis.md
http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/5%20-%20Loadshape%20Synthesis.md
http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/6%20-%20Weather%20Forecast.md
http://help.openfido.org/_page.html?owner=openfido&project=openfido&branch=master&folder=/Tutorial%20Videos&doc=/Tutorial%20Videos/7%20-%20Resilience.md
http://help.openfido.org/
https://auth.openfido.org/apidocs/
https://api.openfido.org/apidocs/

Operational status

Online/cloud platform (AWS)
e Registered/invited users only

e https://app.openfido.org/

On-premise/private cloud platform
e Testing in progress at SCE
Local/private workstation platform
e Deployed via OpenFIDO CLI
e Available to general public

e https://source.openfido.org/cli

N

Use-case Pipelines

1.

© N O a0~ w0 N

CYME model extractor

GridLAB-D (converters, geodata, tools)
Integration Capacity Analysis
Electrification

Tariff analysis

Resilience analysis (DOE/GMLC)
Wildfire analysis (DOE/CESER/DHS)
NERC load composition (DOE/OE)


https://app.openfido.org/
https://source.openfido.org/cli

Cloud Deployment

»
)

e Production (for users

e Staging (for developers

Two deployments on AWS

Console Home i

Recently visited info .

No recently visited services

app.openfido.org

Explore one of these commonly visited AWS services.

IAM  EC2  S3 RDS  Llambda

View all services

Cost and usage o ;

Top costs for current month

app-staqing.openfido.org

$335.37 [E]  Amazon Eastic Container Service  $145.05
T [l Amacon Etastic Compute Cloud— . $7952
$357.77 T -

[B  Amazon Elastic Load Balancing $31.18
$332.04 T ——

Costs shown are unblended. Learn more [

Go to AWS Cost Management

Welcome to AWS H

- Getting started with AWS [
Learn the fundamentals and find valuable
information to get the most out of AWS.

Training and certification &3
Learn from AWS experts and advance your
skills and knowledge.

What's new with AWS? [2
Discover new AWS services, features, and
Regions.

Build a solution info
Start building with simple wizards and automated workflows.

[ Leunchavirtual machine
With EC2 (2 mins)

Start a development project
With CodeStar (5 mins)

[y ConnectanloT device
With AWS 10T (5 mins)

B o using virualservers
with Lightsail 2 mins)

Host a static web app
With AWS Amplify Console (2 ming)

]

N

AWS Health info £

Open issues
0 Past 7 days
Scheduled changes
0 Upcoming and past 7 cays
Other notifications

1 Past 7 days

Goto AWS Health

Register a domain
With Route 53 (3 mins)

Build a web app
With AWS App Runner (5 mins)

Deploy a serverless microservice
With API Gateway (2 mins)

Start migrating to AWS
With AWS MGN (2 mins)

Build SQL Server on AWS
With high availabilty (HA and FCI) 2 mins)


https://app.openfido.org/
https://app-staging.openfido.org/

Results: Hosting Capacity

Finds maximum PV capacity

ANSI voltage limits

3% voltage fluctuations
Over-current limits

Applies PV at all loads
Runs time-series if enabled

Includes weather, DR, etc.

Run #1 Overview  Data Visualization ~ Console Output

IEEE 13 hosting capacity

nnnnnnnn

= A B C

1 load

2 Load634
3 | Load645
4 Load646
5 Load652
6 Load671
7 |Load675

8 Load692
9 Load611
10 |Load6711
11 Load6321

solar_capacity[kW]

840
1140
9420
2570
2640
1680
8340
1320
2760
4200



https://openfido-prod-blob.s3.amazonaws.com/89d7a40515bf49a1bb8df2fb96a2e160/f5bfc98de0fd4ed29532eaa928237178/9d6352b86af7423c8ec5f820984b80f1-solar_capacity.csv?response-content-disposition=attachment%3B%20filename%20%3D%20solar_capacity.csv&AWSAccessKeyId=ASIARQW2TAEDXEE65A5L&Signature=0B61wMtm9X0TIVJQvyNStINFeqA%3D&x-amz-security-token=IQoJb3JpZ2luX2VjEKH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCICpGgk74IxkviZzMRe9PWZQF0MWar%2BLxVvsT1JT8seM6AiA7uUMpAwgdPHvx%2Ba1tBDbt8w6%2Bh9lqnCK%2Bh3z7PP9DlCqJBAh6EAIaDDEwNDYxMTM4MTUxMSIMqTiAIPEBjyKGxjkFKuYDmthPQcuRdG7w2E7EIva5RZymkfO%2FHwiTmM5D%2F9EEcubJnaH%2F1x4ruy9jfYNaEHsEhnoWaU1xx7su60maoPvWZF6d8ArwwhEdeYWGy2EGMNy7dL%2BAhpJzIHwYyHt%2Bqz2u8lrfur88P3c%2BF4V4YHeHCr%2FQoBiukDTVF7pOqVQbT2KN3K6jEAyZjIEVc%2BqrJzfJKpE0nh4rJ3R2vnVOrjABBvn3bgZjSK3JP5wqltcSH51D5KpG0MqCONRBCgSY8b0ICmjd1NwgbF00JiQqI2CeXdCGFDb4dD1fvk8r3jDWh4hXK44hckQmnrduE3tZaVSEHLaNwPHsWT4J31Yw9DRskzn3HGLiXYB8LBrtqXcbQGA0iCHNg4Tl%2B%2F1d5Pi6flE8jQO1eALZVkRGbrZFmjjT%2FT2XfnN7illNKk2k1jzrKMgGwYkmuD1Qob8am12Es5gLv%2Ftz6p1MJTD6%2Bb3TVvaLNlrfWqg1eqY5NZ9wDb2ep%2BLDEiYhyHdJD5UQoqSAxV8mJ4ypv08ot%2BXyBwDGCsXoxs6PoP1W%2BqCC%2B1PlPxeWhikZH22mCzeBIA6tXankC%2BIc1LbudWp0SLi32b6pIkO3SL%2FdPPE%2FOt3p0VjLBbWabkh4vOk3SVPbP5EHUi%2Fb71t9T%2Fr3d9vdMN%2F%2FlqEGOqYBzwZyrnZjVPYPkpEAyHDt7a4S0roa6pUUsxSbuvMV14S9SvmBIMdtsDqAjoYAmofVYp4IQT0SM4%2FjX%2BEte3KynpNpiUanuXFkkfQmVH2c3Ho363%2B%2Biyr%2FChLoYvzE%2FcKwf5yL%2BJ6WSkSxERM7Ef2Ij8krnky4bugn904W5KjOgS%2ByTnKDixZORAf32aBw200MFWZ9wvI4RlerSPGzDrTzDJqbhb%2BW5A%3D%3D&Expires=1680208011
https://openfido-prod-blob.s3.amazonaws.com/89d7a40515bf49a1bb8df2fb96a2e160/f5bfc98de0fd4ed29532eaa928237178/9d6352b86af7423c8ec5f820984b80f1-solar_capacity.csv?response-content-disposition=attachment%3B%20filename%20%3D%20solar_capacity.csv&AWSAccessKeyId=ASIARQW2TAEDXEE65A5L&Signature=0B61wMtm9X0TIVJQvyNStINFeqA%3D&x-amz-security-token=IQoJb3JpZ2luX2VjEKH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCICpGgk74IxkviZzMRe9PWZQF0MWar%2BLxVvsT1JT8seM6AiA7uUMpAwgdPHvx%2Ba1tBDbt8w6%2Bh9lqnCK%2Bh3z7PP9DlCqJBAh6EAIaDDEwNDYxMTM4MTUxMSIMqTiAIPEBjyKGxjkFKuYDmthPQcuRdG7w2E7EIva5RZymkfO%2FHwiTmM5D%2F9EEcubJnaH%2F1x4ruy9jfYNaEHsEhnoWaU1xx7su60maoPvWZF6d8ArwwhEdeYWGy2EGMNy7dL%2BAhpJzIHwYyHt%2Bqz2u8lrfur88P3c%2BF4V4YHeHCr%2FQoBiukDTVF7pOqVQbT2KN3K6jEAyZjIEVc%2BqrJzfJKpE0nh4rJ3R2vnVOrjABBvn3bgZjSK3JP5wqltcSH51D5KpG0MqCONRBCgSY8b0ICmjd1NwgbF00JiQqI2CeXdCGFDb4dD1fvk8r3jDWh4hXK44hckQmnrduE3tZaVSEHLaNwPHsWT4J31Yw9DRskzn3HGLiXYB8LBrtqXcbQGA0iCHNg4Tl%2B%2F1d5Pi6flE8jQO1eALZVkRGbrZFmjjT%2FT2XfnN7illNKk2k1jzrKMgGwYkmuD1Qob8am12Es5gLv%2Ftz6p1MJTD6%2Bb3TVvaLNlrfWqg1eqY5NZ9wDb2ep%2BLDEiYhyHdJD5UQoqSAxV8mJ4ypv08ot%2BXyBwDGCsXoxs6PoP1W%2BqCC%2B1PlPxeWhikZH22mCzeBIA6tXankC%2BIc1LbudWp0SLi32b6pIkO3SL%2FdPPE%2FOt3p0VjLBbWabkh4vOk3SVPbP5EHUi%2Fb71t9T%2Fr3d9vdMN%2F%2FlqEGOqYBzwZyrnZjVPYPkpEAyHDt7a4S0roa6pUUsxSbuvMV14S9SvmBIMdtsDqAjoYAmofVYp4IQT0SM4%2FjX%2BEte3KynpNpiUanuXFkkfQmVH2c3Ho363%2B%2Biyr%2FChLoYvzE%2FcKwf5yL%2BJ6WSkSxERM7Ef2Ij8krnky4bugn904W5KjOgS%2ByTnKDixZORAf32aBw200MFWZ9wvI4RlerSPGzDrTzDJqbhb%2BW5A%3D%3D&Expires=1680208011

Results: Tariff Design

Monthly power, energy, and costs
aggregated to feeder level. a

e Data from OpenkEl utility rate -

database (NREL
e Uses create_meters toolto IIIIII

generate meters for models, s

meter_1_May 1629.83 5825.3 NaN 5966800

Meter ID  Charges (§) Usage (Wh)  Peak Power (W) Total Power (W)

meter 1 Total|  21528.1 72882 NaN 77394400
meter_1_Jan 2256.96 8119.23 NaN 8740910
meter_1_Feb 1740.39 627517 NaN 6540390

meter_1_Jun 2007.44 6033.6 NaN 6347100
a S n e e d e d meter_1.Jul 17939 5358.7 | NaN 5055800
. meter_1_Aug 19188 57289 NaN 5852000

meter_1_Sep 1783 5336.4 NaN 5658200

e Validated on IEEE-13 and
submeter 1 860.782 3852.89 5307.72 4093790

700000 o submeter 2 765.234 3452.38 4440.77 3663670

taxonomy eeders. e e

£ 2000 submeter_7 852.301 3817.79 5307.72 4054310 |

0 - submeter 8 | 812608 sasa15 sagz2 atozs10

° 9% accura cy between | : e
a n u a | Ca I Cu I atl O n a n d om0 submeter 12 8273 3716.41 5307.72 3080360

100000 submeter_14 784.433 3535.92 4479.08 3668890

submeter 15 763.949 3447.38 4440.77 3540610
el I Ip a e. ° N1 W2 MO MO NN 201630 WA MIGN | NESN  MIMN 2210 2123 BHIT wnisn man mnss wnss| submeter 16 il Salida il il

s submeter 17 | 786.497 as44.84 4441.38 3519050

submeter 18 782.702 3528.53 451373 3654190

submeter 19 809.98 3643.20 5258.32 4118040




Results: Electrification

Determines the increased load at
substation due to residential
electrification

e \alidated via manual
calculations using component
validation.

e Available for different climate
regions

e Additional summer peaks are
exposed due to availability of
A/C under electrification

Total energy [k

10000 A

8000 A

6000 -

4000 A

2000 -

Residential electrification: 10 electric (left) vs. 5 gas (right)

B measured_real_energy[kWh]

i[

Phase



Results: Resilience

SLAC
Deployed at SCE £ SIS
Ve.getatlon analytics .tested | %QQQQ“Q“&;@Q
using PG&E 230kV line §°°
e Pole Analysis validated o gs \ ) (¢
using manual calculations. Q@ |
O Automated skeleton grid 3899885
formulation for bulk pole o [mr e e
[eamavonconas |

analysis
O Integration with utility
distribution grid available




Open issues and resolution status

Identified issues

1.

Pipeline start dialog

Lacks clear guidance as to what data/files
are required to successfully run pipeline

Visualization dialog

Needs options to handle various forms
CSV outputs (e.g., transpose)

Lack of clear diagnostic outputs

Output messages do not provide guidance
on how to fix the problem found

Resolution status

1.

Form-based pipeline start dialog

Pipelines can present input form that
generates files needed to run

Upgraded visualization dialog (##4)

Visualization dialog will support
additional options and plot formats

Improved diagnostic output (&2 )

Pipelines use error message
guidelines for troubleshooting

& updates pending

774: not available to users at this time




Recommendations for further work

Load decomposition

End-use loadshapes from SCADA and
AMI data

Census data

Customer demographic, economic, and
population data for load modeling

Advanced building loads

Satellite imagery to generate/link
building load models to network

Grid resilience analysis
Standardize PSPS optimization method,

Support long term climate impacts
analysis

n
I
)

Advanced workflows

Capability built-in but not publicly
available needs to be connected to
standard tools such as Apache BEAM
Shared data/model security
Security enhancements to share
artifacts with state agencies and utility
partners

Legacy data handling/aging

Access to long-term historical data
repositories for weather, assets, usage,
prices, etc.



Linux Foundation Energy Commercialization

e Adopted January 2023
e Open-source release

e Support for ongoing
AWS operations

e Initial Technical Steering
Committee meeting TBD

e TSC positions open to all
interested parties

eeoe M- < 0 B Ifenergy.org ¢ ©® M

TITHELINUX FOUNDATION

CILFENERGY

About Projects JoinUs Community Newsroom

sector.

In pursuit of that mission, LF Energy is also announcing three new open source software projects have
launched under its umbrella

e Dynawo, originally developed by RTE, is an hybrid C++/Modelica open source suite of simulation tools
for power systems. It aims at providing power system stakeholders with a transparent, flexible,
interoperable and robust suite of simulation tools that could ease collaboration and cooperation in

+hn

OpenFIDO, which stands for the “Open Framework for Integrated Data Operations”, aims to enable
and support the commercial use of the US Department of Energy’s GridLAB-D technology - hosted as
Arras at LF Energy - by utilities, researchers, and vendors of smart grid, renewable energy, and
climate-change mitigation technology with special attention to electric energy delivery systems.

Redl 1Ime Latld Ingesuon rFiatorm (K1UIF), origindlly aeveiopea dat sneil, dims Lo proviae easy daccess
to high-volume, historical and real-time process data for analytics applications, engineers, and data
6 scientists wherever they are.

https://www.lfenergy.org/



https://www.lfenergy.org/

Questions
o1 A~

D A

1. How are you using OpenFIDO now or in the near term?
What future applications do you anticipate long term?
What new capabilities do you wish to see?

What benefits were made possible by this project?

a &~ W b

What is necessary to realize those benefits?



Thank you to our TAC members!

Adam Shumavon
Allen Le

Amrit Rajagopal
Anastasia Osling
Andy Bilich

Andy Eiden

Andy Schwartz
Anthony James
Aram Shumavon
Audrey Lee

Balaji Doraibabu
Berk Serbetcioglu
Bill Peter

Bo Chen

Brian McCollough
Chris Irwin
Davianna Olert

David Pinney
Dina Mackin
Eric Lightner
Fernando Pena
Frances Bell
Frank Gonzales
Frank Tuffner
Gerhard Walker
James Wolf
Jameson Thornton
Jamie Fine
Jamie Patterson
Jason Fuller
Jennifer Lee
Jim Baak

Jim Parks

John Mead

Jose Aliaga Caro
Jose Lopez

JP Dolphin

Justin Regnier
Kristen Brown
Laura Fedoruk
Liuxi Zhang
Manal Yamout
Marc
Monbouquette
Masahiro Asano
Matthew Kedis
Merrian Borgeson
Niloy Patari

Ning Lu

Obadiah
Bartholomy
Pedram Jahangiri
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Rachel Huang

Raul Perez-Guerrero
Riam Chantree
Richard Bravo
Roger Dugan

Roger Salas

Sandori Horigachi
Shinnosuke Kameyama
Simon Baker
Supriya Premkumar
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Contact: dchassin@slac.stanford.edu
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