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Applied
Solutions Department
2005~ established
2007

PJM team working on new
IT endeavors such as
operator visualizations

in the control room.

 PJM leadership for continued pilot engagement

History of the Pilot Program:
A ‘Grassroots’ Effort Within PJM

Collaboration with members & industry

: * Energy storage (batteries, flywheels, light rail storage, water
Pilot
heaters, etc.)

Program

« Electric vehicles, and vehicle-to-grid
*., = DIMA, dynamic line ratings

New phase, increased
coordination with members
 More transparency

Emerging
Tech Form

(Today) « Opportunity for member input

« Discussion about new technology
and pilot ideas

* Led large ARRA-funded grant to integrate PMUs
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.,%/pjm Example: Testing New Market Concepts

Advanced battery chemistries following Automatic
Generation Control signals (Regulation)
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Example: Testing New Market Concepts
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Distributed and
aggregated §
loads providing ,,Q, §
ancillary services as -
a demand resource .
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‘Special study’ collaborations
with states, members, non-members
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Pilot Examples: Desktop Studies

An Assessment of the Price Impacts of Electric Vehicles on the

PJM Market
A joint siudy by PIM and Better Place

Stephen I Schneider®, Rob Bearman ¢ Hugh MeDermott”, Xu Xu " Seott Benner " and Ken Huber”
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“ Better Place, Inc. # pJM Interconnection
1070 Arastradero Road Valley Forge Corporate Center
< Suite 200 955 Jefferson Avenug
S - Palo Alto, CA 94305 Norristown, PA 19403
g www.betterplace.com www._pjm.com
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.m .
gpj Pilot Examples: Technology Deployment

Dynamic |j

line ratj

te ratin

, chnology pilot in Agp

SolarCity/Tesla solar+storage
system installed at PJM Milford
Control Center. Early testing of
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Advanced Technology Pilot Program — Process
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Questionnaire

Advanced Tech Pilot Process

Pilot
Agreement

Phases
of Work

Questionnaire
submitted by
applicant for PJM
evaluation.

PJM and Pilot Applicant
draw up scoping
document defining high-
level objectives, roles
and responsibilities,
testing procedures, etc.

The Pilot Agreement
s a legal document
that provides for the
overall terms and
conditions of the pilot.

1. Implementation

2. Testing

3. Data Analysis

4. Reporting/Publication
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Active Pilot Projects
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&A0/m Active Pilot: Microsoft, Advanced Data Center UPS

“It’'s about looking at all the backup
resources that we’re already installing at
data centers here and around the world and
saying, 'What could we do to make these
underutilized assets more of a resource for
the grid and specifically a resource that
could help with renewable resource
integration and balancing?””

Photo courtesy of Microsoft
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http://www.scientificamerican.com/article/how-big-batteries-at-data-centers-could-replace-power-plants

é/ Active Pilot: NCEMC - Distribution Operator Demonstration

 DER dispatch utilizing a
Distributed Energy Resource
Management System (DERMS)

« Coordinated with PJM via
simulated emergency events % NC Electric

Cooperatwes
 Expand on coordination between -
RTO and distribution operator 4

regarding non-wholesale DER
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Resources

Pilots.pjm.com

Questionnaire

Results

Advanced Technology
Pilot Program
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Operational Data

Data Directory

Interregional Data Map

PJM Tools

Energy Market

Capacity Market (RPM)

Financial Transmission
Rights
Ancillary Services

Demand Response

Billing, Settlements &

Credit

Pilot Program

Advanced Technology

| about pjm | training | committees & groups | planning

Home » Markets & Operations » Ady,

Advanced Tecimarkets & operation
PJM embraces innovation a Advanced Tech

key players in the power industry Initiatives Brochure

technologies that could shape the future of the industry.
Through PJWM's Advanced Technology Pilot program, initiatives

and projects can be designed to allow resources, regardless of their capacity, to participate as
non-revenue-earning market participants. Alternatively, projects that will participate and earn
revenue in the market under existing rules collaborate with PJM to use information gained
through the pilot to enhance the quality of its wholesale electricity markets.

The technologies explored through the pilot program have demonstrated value to both PJM and
the industry as a whole. For example:

* PJM provided feedback to the Federal Energy Regulatery Commission (FERC) on the
development of FERC Order 755 (performance-based regulation) as a result of its pilot of
a one megawatt battery project (owned by AES Energy Services LLC) that offers

regulation service in the PJM market. PJM also used knowledge gained from this pilot
project to be fully prepared as the first independent system operator to implement
performance-based regulation.

= PJM also provided feedback to the FERC on the development of FERC Order 745 (Demand
Response compensation) based on results from a grid-interactive water heater project
with the Steffes Corporation and VCharge’s “SmartBricks™ (ceramic brick heaters) that

participate in the Regulation Market, among other demand response projects.

markets & operations

library

RELATED INFORMATION

PJM's Advanced Technology
Initiative

J pilot Project:

CONTACT INFORMATION

Member
Community )

(866) 400-8980
(610) 666-8980
Member Relations
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https://www.pjm.com/markets-and-operations/advanced-tech-pilots.aspx
https://www.pjm.com/-/media/markets-ops/advanced-tech-pilots/pilot-program-questionnaire.ashx?la=en
https://www.pjm.com/about-pjm/advanced-technologies.aspx

“%/ Contact

Facilitator:
Michele Greening,
Michele.Greening@pjm.com

Secretary: .
Natasha Holter, Member Hotline
Natasha.Holter@pim.com (610) 666 — 8980
Presenter: (866) 400 — 8980

Scott Baker, scott.baker@pjm.com

custsve@pjm.com
Advanced Technology Pilot Program
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