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Increasing wind and solar generation
Decentralization of generation

Aging Infrastructure

Cybersecurity threats

Severe weather events

Need new algorithms for better Visibility,
Control and Optimization

Need good public datasets to test the new
algorithms and compare algorithms
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° Realistic, large-scale datasets are very valuable but
difficult to prepare and use.
- Every team must negotiate unique data agreement.

- Base cases from ISO/utilities usually do not converge (substantial
cleaning always required).

* Data typically cannot be published in detail in any form.
 Very difficult to independently verify/replicate results. |\
* Results may reflect quality of data more than quality of algorithms.

* |SOs/utilities have limited bandwidth to devote to R&D.

« Very few teams can put together credible project plans up front.

« High barrier to entry for those not already in power systems field.
)
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nere are too few of them
ney are too small

ney are incomplete

ney are too easy
ney are a not representative of real systems
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Duration 2016-2018

Projects 7
Generating Realistic Information for the Development
of Distribution And Transmission Algorithms Investment $11M
Goals

Development of large-scale, realistic, validated, and open-
access electric power system network models with the
detail required for successful development and testing of
new power system optimization and control algorithms.

Project Categories

|.  Transmission, Distribution, and Hybrid Power System
Models & Scenarios

Il. Power System Model Repositories
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Real Data Synthetic Data
- Start with real data, then anonymize, - Generate via expert input,
perturb topologies and change geographic/road data and data mining.
sensitive infrastructure asset data as - Generate new random graph methods
necessary. for transmission networks. %
- Risks: - Devise statistical metrics (moments of
- Requires extremely close collaboration capacity distributions, degree
with ISOs such that infrastructure is not distributions of networks); validate
reconstructable and can be publically against real data.
released.

- Risks:

- Datasets may no longer well represent L : :
real data 4 : g - Validation metrics may be incomplete or I8

_ _ misleading. (Leading to lack of realism.) B}
- Real data is often messy, incomplete. A

Open-access, large, realistic,

= validated datasets N :
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A free library of public grid model data
Supporting research in grid optimization and reliability
Enabling grid researchers to collaborate and share data

Supported by a community of volunteers led by GridBright

Funded by the DOE ARPA-E GRID DATA Program
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Registration Information Search
Search: | All of BetterGrids v

for [ Go |

Current filters: | Data Format v || Equals v
First name*: MatPower X
Start a new search

Please enter the following information. The fields marked with a * are required.

Last name*:
Add filters

Contact telephone: ) e the search results
SCIloe | Upoaz | VeIl | Lense Compete v || Equals v

Language: English Submit; Describe this Item @
Picase a n the Yo can use e fab key o mowe e cursor 01 next nput box or buton, 1o save you g wuse e mouseeacn ¥ || SOTT items by | Relevance v | In order Descending v | Authors/recor
me.

-

Enter the names of the authors of ihis fem.

Please choose a password and enter it into the box below, and confirm it by typing it ames

\astname. €. s Frstname(s) + 4 & 3. Conaia + Asd e
|0ng‘ Emter the main fitie of the fiem.
e+
B T L L m—p——— a S
. Search time: 0.0 seconds).
Password: Otner Ties + Aaamoe )
Piase provias I virsion o s sudmission
Again to Confirm: version
Enter the name of the publisher of the previously ssued instance of this item. rev
Complete Registratifiss
Enter the pubisher's URL
Puianes URL
Enter the stancid i orthe el e nsapce of s fem . .
ctston blisher  Title Version Data Feeders Loads Bus
Format
Erver e spsractof e e
vsiract
nburgh 39 bus New 1 MatPower - 46 39
it Case England test
BETTER ORG

Flease g the cite of ou can e cut “"‘"""’""”_
Date of ssue * R

Month. (o Menih)

Perform Task = = Submit: Verify Submission @

The following item has been submitted to collection Complex Review. Please review the item, check that it meets the criteria for entry into the col

controls at the bottom of the page ‘SEIECL M tyPE(S) Of CONENE oF e Rem. TO SEKECt MGTe MaN ane VA In e 5L, You May have 1o hok Bl e Sowvw 7o, Ik o
- e p— Fruase 5540 fow MOIBS 13 S1BMISG MRS YU 8 BT BUDIERSS Balow § 3SR S WO, P G0 BREH 204 COMBSH by URING 1N RAIGRS nANT 0 184 S0 of by CiCKing on 1 BUGURES BN 31 18 159 5 108 58
Title Test Submission 1 pivio
ook
Authors: John. Smith Gook dapier

Dataset

g Coect
Keywords: Smart Grids
I the item has any identification numbers or codes associated wilh it, please enter the types and the ac.
Issue Date: 2016
aerners
Files in This ltem:
File Description Size Format
logout.png a test file 210.67 kB image/png m
If you have reviewed the item and it is suitable for inclusion in the collection, select "Approve”.
If you have reviewed the item and found it is not suitable for inclusion in the collection, select "Reject”. You will then be asked to enter a message indicating why the item is unsuitable, and whether

the submitter should change something and re-submit

Do Later If you wish to leave this task for now, and return to your "My BetterGrids®, use this option

Return Task to Pool To retum the task to the pool so that another user can perform the task, use this option,
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Grid Data Curation Process Complete Workflow

BetterGrids Foundation Curation Resource Pool
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Mission

Operate the GRID DATA Repository in a self-funding manner to support research and education in
developing better solutions for grid optimization, control, resiliency, and integration of renewable
and distributed resources.

Vision
Grid researchers have the essential test data they need to develop better grid solutions.

Strategy

Engaging a community of volunteers to operate the Repository and govern BetterGrids. :‘

2.  Creating value-added grid research solutions that are free to the research community and
competitively priced for commercial uses. 1

3.  Connecting grid research students with experienced entrepreneurs to improve Tech-to-
Market success.

4.  Organizing annual fundraising events.
5. Making grants to research students developing better grid solutions. ~

14



Board of Directors
Ali Vojdani
Don McDonnell
Mohammad Shahidehpour
Robert F. Kennedy, Ir.
Sascha von Meier

External Advisors & Liaisons

Policy Committee
L Chairman: Ali Vojdani

)

Audit Committee ’

President
Ali Vojdani
( Legal Counsel Treasurer Secretary
Eliot Green Travis Rouillard Jon David Willingham

Grant Committee

Outreach Committee
Chairman: Ali Vojdani

Chairman: Don McDonnell
AN

l_____?

Technical Committee
Chairman: Terry Nielsen

Administration Committee

Chairman: Jana Vojdani

Value-Added Services Subcommittee
Chairman: Ali Vojdani

Grid Data Curation Subcommittee
Chairman: Dariush Shirmohammadi

Grid Software Curation Subcommittee
Chairman: Travis Rouillard

1

Grid Research
Students

1

1

Grid Research Community

Grid Software Community
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*Qrganizations that are participating in various BetterGrids committees and/or have provided valuable input to creation of the GRID DATA Repository
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Go-Live and Adoption Timeline

Launch/Go-Live

Early Adopters

Innovators

GridBright
& ARPA-E

o
»

Adoption Timeline

Project Completion

Phase 3 Production

Phase 2 Production

Phase 1 Production

17
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Visit www.bettergrids.org & Join Mailing List for updates
Follow us on LinkedIn (BetterGrids)

Follow us on Twitter (@BetterGridsOrQ)

Join our discussion group on LinkedIn (BetterGrids)
Contact us at info@BetterGrids.org to volunteer
Contribute data

Propose value-added services

Spread the word

Make donations
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