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“Smart Grid” data sources enable real-time precision in
operations and control to dynamically optimize grid operations
to adapt to changing conditions

e Real-time data from distribution automation and smart
meter systems will significantly advance real-time
operations of distribution systems and enable customer
engagement through demand response, efficiency etc.

 Time-synchronized phasor data, linked with advanced
computation and visualization, enable advances in state
estimation, real-time contingency analysis, and real-time
monitoring of dynamic (oscillatory) behaviors in the
system.
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Phasor Measurement Units and Synchrophasor
Data Flows in the North American Power Grid

Legend
@ PMU Locations

¢ Transmission Owner Data Concentrator
Y Regional Data Concentrator

/" data up to reliability coordinator

/ data between reliability coordinators
/" peer to peer data exchange
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NASP North American
SynchroPhasor Initiative

With information available as of March 25, 2014
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With so much grid state and customer data available in near-
real time, how can operators make sense of it all?
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* Tools must be developed to leverage the data o
to assist system operators in effectively G Mecte

predicting, preventing, and responding to

emerging system events

* Processing real time grid state and customer
data is critical in enabling operators to react to
grid disturbances

e Data architecture needs to address
heterogeneity, scale, timeliness, complexity
and privacy

Mathematics

The DOE Advanced Grid Modeling Program
enables predictive capabilities



Future Grid Architecture

Today's grid is generation that follows load.
Tomorrow's grid is loads that follow generation.

More Information
Faster Action

Grid architecture must
accommodate more
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Complementary Program Activities:
Measurements and Model-Based Analytics
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To turn real-time system data into actionable information requires an
understanding of not only “what is happening” but also “what could happen.”

Transmission Transmission Advanced Grid
Reliablity Reliablity Modeling

* Establishing baseline * Visudlizing current state * Predicting future system state

Cyber-Physical ICT



Turning Massive Data into
Actionable Information
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e Analytics initiatives are needed to understand and optimize
the electricity system

e Furthermore, addressing emerging dynamics and
uncertainty will require merging rigorous data analysis and

modeling techniques for application to power system
problems in “real-time”

o “What

E Simulation COU/d be”
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S’ Optimization

Look-ahead dynamic simulation

Dynamics state estimation Contingency Analysis

1/30 sec 2/30 sec 3/30 sec, ) 1 min Time State Estimation

Topology “What is”
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Promoting Strong Stakeholder
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“Sustaining aggressive and proactive energy TR Roadmapito

. . . :-__;-:" __ Achieve Energy
delivery systems security improvements over iﬂ Delivery Systems
. . Cybersecurity
the long term requires a strong and enduring e
commitment of resources, clear incentives, and
close collaboration among stakeholders. Energy
sector collaboration provides the resources and
incentives required for facilitating and

increasing sector resilience.”




