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RELIABILITY AND RESILIENCE
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In every season, severe storms
continue to wreak havoc on our
electrical infrastructure.



SUSTAINABILITY
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ECONOMICS

The customer economics for microgrids are already advantageous in several locations:
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AND IT°'S NOT JUST CHP ANYMORE

Solar-Plus-Battery Hybrids Systems in the U.S. Mid-Atlantic
2024 Projections

Estimated Utility Rate Deciles for Commercial Projected Average Price

$0.26

$0.24 Base Case, $0.24

$0.22

$0.20

Accelerated
R Technology
$0.16 - Improvements, $0.16

Combined
Improvements, $0.12

£ $0.14
2

Decile 1

& $0.12 1

Decgile 2

Decilg 3

$0.10 -

Decile 4

$0.08 -

Decile 5
Decile 6
Decile 7

Decile 8

$0.06 -

Decile 9
Decile 10

$0.04 -

$0.02 -

$0.00 -




FLEXIBILITY

Campuses will continue to grow,
with evolving needs

* Enroliment at institutions of
higher education continues to
climb

New technologies are yielding new
capabilities:

* Hybrid Inverters
 Phasor Measurement Units
« ACPV Panels

» Electric Vehicles (V2G)
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FIRST GENERATION MICROGRIDS

The first wave of microgrids all had
similar characteristics:

Combined Heat and Power (CHP)

» Single Owner Property (Campuses)
* High Reliability Need

* Long Investment Horizon

* One core team of experienced

operators




NEXT GENERATION MICROGRIDS

The future comes with options:

One of many possible circuits
* Integrated renewables

« Higher reliability needs

« Grant Opportunities

. 180
* Multiple Stakeholders -
R
40
- Research Interest o LW
Percent - \\ e
*  Priority to Innovate Vokage 100 1 ance Ervelpe
80
1 87%
* New interest from utilities “1
40
"
00.1 1 10 100 1000 10000 100000
Time in Cycles (60 Hz)




THE LANDSCAPE IS EVOLVING

A
Greater Level
Technological Capability
and Distributed
Energy Resource Adoption
REDUCE Transformational
DISENCENTIVES Value Constellation
Lower Level Incremental
Value Chain

>

Monopoly Functions Regulatory Environment Competitive Functions



NEW TECHNOLOGIES CREATE OPPORTUNITIES

AND CHALLENGES

New Opportunities

- Battery Storage
« Smart Inverters
« Hybrid Inverters
« DC Grids

« Networked Controls

« The “Internet of Things”

New Challenges
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A CONTROLLED EVOLUTION

Staying ready means keeping an
eye toward the possible [ Demand ]
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THE VALUES BALANCING ACT

Priorities

Description




WHAT IS MICROGRID READY?

Staying microgrid ready is a
multifaceted challenge

Technically

Contractually Institutionally
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TOOLS FOR PLANNING

A wide-array of software and modeling tools can help:

45

Right click 1o copy, saye, or modify

Equipment to congider
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TOOLS FOR PARTNERING

Set Ground Rules: Collaborating on campus energy issues requires a
new approach to planning and problem solving.

« Ab-step process to microgrid planning between multiple stakeholders:

1. Identify goals and priorities

— Examples:
» Visibility: demonstrating leadership and innovation
* Reducing campus carbon footprint

Why do you want it?

2. Organize key criteria for circuit evaluation by goal statement

— Examples:
- Reducing emissions What do you do with it?
* Improving efficiency

3. Evaluate candidate circuits against the selected criteria Where do you p ut it?

— Example:

* Central Campus vs West Campus

4. Calculate the scores for each circuit
« Compare your results to those of other partners

5. Evaluate scoring results
+ Gut check



PRINCIPLES FOR ALL OF US

1. Flexibility is King
— Contractually
— Control Systems

2. Interoperability is Essential
— DERMS, DMS, SCADA, etc.

3. Collaboration is Inevitable

4. Values versus Cost
— Understand the Difference
— Strive for Equity in Negotiations

5. Limited regulation for ‘Grid-Neutral’ Systems

6. Open Access to Data
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Collaborating to create a clean,
prosperous, and secure energy future

Leia Guccione
303.567.8630
lguccione@rmi.org
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&Lab

Electricity Innovation Lab
ROCKY MOUNTAIN INSTITUTE

Focusing on the distribution edge

Regulators

Key questions include:
& Gov't.

1. How can we we determine the costs
and benefits of distributed resources?

2. How can we harmonize regulatory
frameworks, pricing structures, and
business models?

3. How can we accelerate the pace of
economic distributed resource adoption?




ELECTRICITY INNOVATION

LAB

SPEEDING THE ECONOMIC DEPLOYMENT OF DISTRIBUTED ENERGY RESOURCES IN
THE U.S. ELECTRICITY SECTOR

| RENEWABLE, GRID & DISTRIBUTED RESOURCE PROVIDERS | CUSTOMERS & INVESTORS
K Better Place SunEdison Energy, Inc. City of Raleigh U.S. Navy
Spirae, Inc. SunPower Viridity Clean Power Finance Vision Ridge Partners
Sunverge S Microsoft Walmart
REGULATORS

& GRID OPERATORS

Viridity Energy

California Independent Rocky Mountain Institute
System Operator SunPower Systems  Vantage Point Capital 2 James Newcomb

Federal Energy Lena Hansen

Regul issi Orkas, Inc.

egulatory Commission Selese e
Minnesota Public ! Jon Creyts
Utility Commission Formerly w/ CO PUC Amory Lovins Virginia Lacy
PIM ADVISORS [} = -1¥ i Emil_y Loose
Interconnection Regulatory Assistance g i Jamie Mandel

Project - Owen Smith

Regulatory Assistance Reos Partners

Project
Formerly with
= McKinsey & Co. NRDC

UTILITIES ADVOCATES

NREL

Avista Environmental
Fort Collins Utilities Defense Fund
i Pacific Gas & Electric EXPERTS Natural Resources

o o Defense Council ~
Sacramento Municipal Utility District . .
North Carolina Sustainable Energy

Digital Grid Consortium ~e
Association

San Diego Gas & Electric
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HOW WE TACKLE THE WORLD’S TOUGHEST ENERG
CHALLENGES
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DONOR SUPPORT

Whole-system Expert, trusted Test, refine, and
thinking reveals collaborators
novel solutions

Market-based Make things big, fast
prove ideas in solutions are

market amplified by
forward-thinking
leaders




A MARKET-DRIVEN APPROACH

Change the way the game is played... ...and the rules will follow

We engage market leaders to Market-based changes influence
iImprove performance, and direct policy interventions

redirect strategic behaviors using

one of two models: «  Market performance is the touchstone for

policy decisions. We show what'’s
possible, giving regulators and legislators
confidence to enact more aggressive
policies.

* Model 1 - Work with individual
organizations to put them on the path
to capture value within their business

constraints.
« Findings from industry collaborations
_ often result in policy insights (e.qg.,
*  Model 2 - Work with stakeholder potential of feebates, regulatory reform
“ecosystem” to develop shared options in electric power).

recognition of the opportunities and
develop “win-win” paths to realize.



TWO GUIDING PRINCIPLES

Efficiency first,
then renewables

2 Whole-system design



2025 GOALS ©prarm
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ELECTRICITY.

Transforming the
electricity system

COMMUNITY ENERGY

Increasing resilience
across the U.S.

20% greater efficiency, 30% renewable energy penetration,
10M households with solar

New market where distributed renewables compete fairly
wi/traditional fossil-fuel-based energy supply

20M people will live in communities, campuses, and military
bases that have strategies to reduce fossil fuel use and
stabilize climate impacts

Enlary

]

TRANSPORTATION 25% penetration of 40%:-lighter vehicles, and 10% EVs,
Drive less, use in the U.S.
less

Reducing VMT 25% in 20 municipalities around the world
BUILDINGS City and portfolio retrofits

Reducing energy
use by 50%

Real estate finance and value



