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ADA creates the distribution system of the future

Distribution
Control Center

O

Industrial
Consumer

Residential
Consumer

Commercial I UT
Consumer

Distribution
Substation

Commercial

Residential
Consumer

Consumer

Commercial
Consumer

; Residential
Industrial Consumer

Consumer

Industrial
Consumer

= Communications ik tgisiérlbul_:lon
J Sensors . ocal Agents u -statmn .
IUT=Intelligent Universal Transformer
Copyright © 2005 Electric Power Research Institute, Inc. All rights reserved. El El




DER integration is a component of ADA
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Other IEDs will be components of ADA
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Role of Intelligent Universal Transformer
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Future Distribution System Components Will Be
Intelligent Electronic Devices (IEDs) That Are
Interoperable
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Distribution Automation
The most important impact on reliability

e Substations
— Less than 1% of outages
— Contribute 5% to reliability

* Primary distribution circuits
— 44% of outages
— Contribute 87% to reliability

e Secondary distribution
— 55% of outages
— Contribute 8% to reliability

Copyright © 2005 Electric Power Research Institute, Inc. All rights reserved. Cl E'



Intelligent Monitoring Systems

* There is significant opportunity to
improve reliability through the use B ———

Of inte”igent monltorlng at the Bk214:44.717 (B Phase To Ground Fault - 3170 Amps) _[ax]
substation !‘ T A
A A A
» Further improvement when ‘\ \\ A \\ ‘\ \\ \\
A4 A

monitoring data from throughout l

the distribution system is available | \ v/ X \/

- Exampls AR

— Incipient fault detection | I
— Distribution fault anticipator _ y [
— Equipment problem e — D —
identification o

— Multiple faults in same location
— Galloping conductors
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Results of feeder monitoring system and
fault locating — Carolina Power & Light
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Integration of monitoring information is
critical
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Automating Distribution Feeder Circuits

More flexible operation of
distribution system

Automated system response to
disturbances and outages

Improved reliability with multiple
options for supplying load

Optimized asset management
and system efficiency

Integration of DER to improve
system performance and allow
integration with energy
management systems
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Summary — automation can provide step
change in reliability

Example of Reliability Improvement vs Investment

SAIFI

$5,000 $10,000 $15,000 $20,000
Annual Distribution O&M Investment for Reliability Improvement ($/MW Demand)
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Major components of ADA

Flexible electrical system
architecture (including integration
of power electronics and DER)

Real-time state estimation tools
and predictive fast simulation
modeling to continuously
optimize system performance
(energy, demand, efficiency,
reliability, quality)

Communications and control
system based on open
architecture and information
exchange model

Integration of system operation
and control all the way to
consumer facilities
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Assessment

Requirements
Definition

New
technologies

ADA
functions

Past and
current work

Flexible
electrical
architecture
requirements

Synergy

Open
communication
architecture
requirements

Developing the ADA Research Plan

Future Work

Technology

development

Systems

development

Standards

development
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ADA Workshop hosted by Con Edison

e Expertise invited from three
key stakeholder groups in
roughly equal numbers

— Electric utility industry

— Equipment vendors and
consultants

— Academic and other
research organizations

» State-of-the-art

e Prioritize research activities
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Cost for the distribution system of the
future: Initial estimate

Cost of Integrating Customer Systems with
the Grid Infrastructure ($ Billions)

Distibution Substations Feeder Automation  Customer Integration Total

Copyright © 2005 Electric Power Research Institute, Inc. All rights reserved.

=PIl



EPRI Vision for Advanced Distribution
Automation

e Traditional Distribution Automation

— Automation of switching functions with some
reconfiguration capabilities

— VAR control
— Other individual functions

« Advanced Distribution Automation
— Automation of all controllable equipment and functions

— Advanced reconfiguration capabilities for optimizing
performance and improving reliability

— Communication and control infrastructure
— Distribution systems become multi-function systems
— Integration of distributed generation, including microgrids
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Strategic drivers for ADA

. Improve reliability

and power quality

. Reduce operating

COStS

. Improve outage

restoration time

. Increase customer

service options

. Integration of DER
. Integration of the

customer
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Revolution by evolution will be a collaborative process

EPRI ADA
Initiative
Portfolio

EPRI Base
ADA Portfolio

Portions of IntelliGrid Portfolio
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All Current
EPRI ADA
Projects

Oy
—unctional
Area
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Functional Area from EPRI ADA
Roadmap

Project Title

EPRI
Base ADA
Program
No. 124

EPRI ADA
Initiative
Program

New Distribution System
Topologies and System-Level
Concepts

Distribution Design to Integrate
Distributed Generation and Other
New Intelligent Electronic Devices

Feeder and Network Evolution to
Support ADA

Advanced System Reconfiguration
Capabilities

Distribution Protection for ADA

Electronic/Electrical
Technology Development for
ADA

Family of Multi-Function Low-Cost
Solid-State Switchgear

Intelligent Universal Transformer

Smart-Node Power Electronics for
ADA

Sensor/Monitoring Systems for
ADA

Distribution Fault Anticipator:
Algorithm/Locator Development

First-Generation Integrated Sensor
and Monitoring System for ADA

Advanced System Monitoring for
ADA (Second-Generation System)

Communication Systems and
Standards for ADA

Communication
Architecture/Standards for ADA
Feeder Equipment

Communication Standards for DER
in Electric Power Systems (under
the IntelliGrid DER/ADA project)

Advanced Distribution System
Controls

Advanced Volt/VAR Management

Advanced Management of System
Performance

Adaptable, Distributed Control for
ADA
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EPRI
ADA
Initiative
Project
Content

23

Functional Area from EPRI ADA
Roadmap

Project Title

New Distribution System
Topologies and System-Level
Concepts

Feeder and Network Evolution to
Support ADA

Advanced System Reconfiguration
Capabilities

Distribution Protection for ADA

Electronic/Electrical
Technology Development for
ADA

Smart-Node Power Electronics for
ADA

Sensor/Monitoring Systems for
ADA

Advanced System Monitoring for
ADA (Second-Generation System)

Communication Systems and
Standards for ADA

Communication
Architecture/Standards for ADA
Feeder Equipment

Advanced Distribution System
Controls

Advanced Volt/VAR Management

Advanced Management of System
Performance

Adaptable, Distributed Control for
ADA
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A few important conclusions

COORDINATION

« European and UK projects have specific tasks in the initiatives related to

tech transfer and coordination
ADA is an international priority, especially involving integration of DER

Vendor involvement is very important to make sure that results can be
implemented in actual products

Results must be available to assure that they are used

» Especially in development areas that relate to standards
* Open Source development is a possible approach to accomplish this

Tremendous opportunity to make a step change in the performance of
distribution systems

* Reliability improvement

* Optimizing performance
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