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The Vision: An Integrated Grid

Power System that is Highly Flexible, Resilient and
Connected and Optimizes Energy Resources
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The Integrated Grid is about
Enabling the Customer

The integrated grid allows Local Energy Optimization
to become part of Global Energy Optimization.
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Developing Foundation for an Integrated Grid
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THE

INTEG GRID
Phase | Phase 2 Phase 3 AND DISTRIBUTED ENERGY RESOURCES

Integrated Grid Benefit/Cost Pilots and

(1G) Concept Assessment Demonstrations
Feb 2014 Jan 2015 Now

http://integratedgrid.epri.com/

Extensive Industry Coordination in All Phases
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Overall framework for evaluating integration issues
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Game Changer — Distributed Solar

Blended Average Solar PV Price ($/watt)
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« Germany
« Spain
« ltaly
 Australia

Japan

Coming Soon: Detailed
Plan On India’s 100 GW
Solar Power Ambition
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How Much Can We Integrate? —
Hosting Capacity
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Capacity and ancillary services become more important

Today ‘

Future ?

® Energy = Energy
m Capacity m Capacity
® Ancillary Services m Ancillary Services
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Game Changer — Energy Storage

Distribution
Substation @

Substation |
Storage

Community
Storage

Residential
Storage

The Winner?
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And It’s Not Just Batteries
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Game Changer —
Communications Infrastructure

. Existing
Telecommunications
Infrastructure

Core Street Footpath CUSTOMER
Local :
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Game Changer —

Distributed Intelligence

8, mT— mm
E smart | -
= g —
w AR e Standard
n - L

/ Smart Meter @ i

I : Open Standards

I Transformer E I Node

| . 1 1P Router
a ! Oifiec i d | Ethernet, Serial | Capabilities
E : Line Sensor ‘ : PLC, RF I5M, Bluetooth 1 Optional
| Distributed - I IR | | Connectivity UT|L|T'I"
2o Rl |
G | —— ! R . DATA CENTER

| + Linux-based 05 Eedri

E | capacitor Bank I * Open APl Messaging L Distributed
- i I * 31 party Apps Computing

[ Intelligent Switch l | + Security / Network Mgr

I =
I‘ Streat Light ? \ ]

Y

Smart Generation 1. |

Continuous
Emission I_l I
Munltmn,g I
WEaﬂﬂer Sensor

sng afessay wue) eleQ

'E.
.
H
"
.
"
.
i
.
H
.
H
"
.
H
"

SUPPLY

|
il
il
||
i
il
i
il
||
l"'

Y - N

T T T

|= ELECTRIC POWER
© 2015 Electric Power Research Institute, Inc. All rights reserved. C EI RESEARCH IMNSTITUTE



The Ultimate Vision —
Open Application Platform

EPREI | wiea vt

Transforming Smart Grid Devices into Open
Application Platforms

3002002859
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Game Changer —
Integrating the Customer
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Game Changer —
Power Electronics Everywhere!
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Game Changer — Sensors and Data
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Data Integration and Analytics
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Game Changer —
Model Based Management
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Voltage and - Optimize
Var Control Losses

DG and Demand
Microgrids LN
(and EV mgmt.)
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Challenges — Making it happen

 Research Collaboration and Coordination
» Cross-Cutting Approaches
e Standards

* New approaches
to education and
training
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Critical Research Areas for the Integrated Grid

Architecture for the Integrated Grid | Integrating the Customer

Information and

@ g w . Communication

Infrastructure
L: * Enterprise Interoperability
Distributed Controls

Open Application
Platforms

» Cyber Security

Energy Efficiency
» Voltage Response
Demand Response

Local Generation
and Storage (EV)

Resiliency
e Customer Services
e Customer Model

Integrated Planning and Operations Advanced Asset Management

Integrated Models
+ Advanced Simulation
Real Time Systems

Distributed Controls
and Demand Response

Risk-Based

Forecasting and
Analytics

* Visualization
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» Advanced Analytics

» Visualization and Decision

e Sensors and

Communications

Maintenance and
Diagnostics

Reliability and Resiliency

Support
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Industry Developments — North America

Hawaii
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Thank You!

THE

INTEG] GRID

REALIZING THE FULL VALUE OF CENTRAL
AND DISTRIBUTED ENERGY RESOURCES

Integratedgrid.epri.com
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