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Distributed Energy Resources

(DERSs) are Growing
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Penetration of Distributed Generation (DG) Solar Capacity

Penetration of DG Solar Capacity
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Value

Electric Retall Evolution

3 Stages of Evolution as DER Adoption Grows & Market
Opportunities Expand

Utility functions will evolve over time as customer adoption of DER grows and the
opportunity to enable the net value is created in this transition
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Transactive Energy
Three Stages of Complexity
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Requirements of a TE System

A TE systemust provide . . .
A A method for DER services to be sold into the grid
A A mechanism(s) for pricing grid services

A A system for communicating price and other
Information

A An efficient means of allocating electricity and other
services

A A suitable set of incentives and delegation of
responsibilities to ensure that necessary electricity
service will continue to be delivered to all customers



Drivers of Transactive Energy

A Growing presence of distributed energy
resources

A“ Grid moderni zati on

I Evolving Grid Operations (e.g., AMR/AMI,
microgrids, advanced communication and control
technologies)

I Increasing Customer Engagement (through
dynamic pricing tariffs, retail customer choice, and
other programs)

| State (and Federal) Support



Transactive Energy
But WillCustomers Want It?

Tangible Benefits
A Energy Savings

______

Intangible Benefits
A Comfort / Security
A Civic Pride
A Joy of Use




Transactive Energy:
Critical Issues for Utllities

The evolution to a transactive energy system presénis
key issuesor utilities to address:

1) What will be therole of utilitiesin the new system?

2) How willlongterm system plannin@gcapacity additions, T&D
additions, etc.) be done?

3) How will distributed energy resourcesand the grid itselt
be valued and priced

4) A more decentralized grid, with multiple communication
Interfaces, createsicreased cybersecurity risknow will
this be managed?



Transactive Energy in Practice

nationalgrid

%7 Launched Distributed System
Q%% Platform pilot on Buffalo Niagara
Medical Campus
ARIZONA CORPORATION COMMISSION A Part of NY's Refor
Powering Arizona’'s Future Energy Vision (REV) initiative
Opened docket on July 16, 2018 to explore A Will enable customers to sell
transactive energy: energy resources onto the grid
A Internet of Things
A Cybersecurity
A Utility Accounting
A Tracking Renewable Energy Credits
A Applications for Distributed Ledger ey
Technologies Energy Pattor
Automated Automated LSE

Distribution Service Energy Service
Interface Interface

California &> California ISO
RATES Pilot
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The Edison Electric Institute (EEI) is the association that
represents the U.S. investor-owned electric industry. Our
members provide electricity for 220 million Americans, operate
in all 50 states and the District of Columbia, and directly
employ nearly 500,000 workers. Safe, reliable, affordable, and
clean electricity powers the economy and enhances the lives

of all Americans. JOhn CaIdweII

The EEI membership also includes dozens of international Director of Economics
electric companies as International Members, and hundreds of Edison EIectric Institute

industry suppliers and related organizations as Associate

Members. (202) 508-5175

Since 1933, EEI has provided public policy leadership, jcaldwell@eei.org
strategic business intelligence, and essential conferences and
forums for the energy industry.

For more information, visit our Web site at www.eei.org.

Edison Electric Institute
701 Pennsylvania Avenue, NW
Washington, D.C. 20004-2696
202-508-5000 | www.eei.org



