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Goal:

Duration 2016-2018

Projects 7

Investment $11M

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.

GRID DATA Program
Generating Realistic Information for the 
Development of Distribution And Transmission 
Algorithms

2



BetterGrids Repository

• 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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BetterGrids Repository Status



Find ModelsContribute Models

Capabilities
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Model Submitted by Model Creator for 

purposes of sharing with research community 

Submission reviewed for proper 

attributions, tags, description, etc.

Model reviewed for usability, 

data content, and annotation

Model reviewed for proper licensing, 

CEII data, and compliance with polices

Model 

published

BetterGrids 
Repository

Model Curation

Model
Submission

Submission
Review

Model 
Review

Policy 
Review
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Challenge

- Researchers often look for grid 
models with unique electrical 
conditions

- With a large number of models 
(100s-1000s) that are very large 
(10,000-1,000,000 nodes/buses) 
manual cataloging is impossible

- Unique model conditions can’t be 
found with traditional file/database 
searches

Semantic Search Capabilities

Solution

- Construct a database of the models 
that “understands” the equipment 
& organization of the models so that 
it can be intelligently searched

- Achievable by translating & pre-
processing the data, storing it in a 
NOSQL/graph database, and 
searching using big data techniques
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We identified four primary query types –
– Simple Model Attribute Queries – to find models of a specific 

type, format, author, title, description, or keyword
– Equipment Type Queries – to find models that contain desired 

numbers of specific equipment
– Model Hierarchy Queries – to find models that have criteria 

within a subset of the model based upon the model hierarchy
– Time Series Data Queries – to find time series data that meets a 

specific criteria
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Definitions

By Semantic search we mean that users can:

– Employ a relatively generic and natural vocabulary 
to find things of interest

– Without significant regard for the specific data 
attribute names and formats used by different 
network model storage formats  
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Definitions

• The use of a big data ‘graph database’ approach 
allows for efficient traversals of the network 
model, an activity where traditional databases 
often perform poorly. 
– This supports queries where the connectivity 

relationship between equipment matters.  

– Native graph processing is the most efficient means of 
processing graph like data because data elements 
physically points to each other

– Non-native graph processing uses other processes: i.e
Create, Read, Update or Delete (CRUD) operations

10



Architecture
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Semantic Search Engine
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Semantic Search for Grid Models

• Semantics is about the relationship between phrases and 
their meanings
– In contradictory to syntax or grammar

• For example, the phrase: “The water is triangle” is 
syntactically correct but has no semantic meaning

• Queries like:

 Show me all grid models with at least 10 generators;

 Please return grid item files where the number of 
generators is more than nine;

look different, but semantically are absolutely identical (in a 
scope of Power Grids terminology).
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User Entered Natural Language Query

Repository Semantic Search Results

Semantic Search Example #1
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User Entered Natural Language Query

Repository Semantic Search Results

Semantic Search Example #2
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Thank You

Terry Nielsen

Executive Vice President, GridBright, http://gridbright.com

Technical Committee Chair, BetterGrids, http://bettergrids.org

Email: terry.nielsen@gridbright.com

Phone: (612) 978-1381

Join the Community at: www.bettergrids.org

More info at info@bettergrids.org
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