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SOLAR ENERGY A collaborative research program that supports multi-

INNOVATION stakeholder teams to research and share innovative solutions to

NETWORK : : :
real-world challenges associated with solar energy adoption.

W=
* Multi-stakeholder teams identify local and regional M ¥ N R E L
=

challenges NATIONAL RENEWABLE ENERGY LABORATORY

* Teams receive technical and financial assistance to
formulate and test solutions and validate new models

* Teams meet regularly and attend quarterly workshops
to gather feedback and learn from other teams

e Research and solutions shared with other stakeholders
nationally

https://www.nrel.gov/solar/solar-energy-innovation-network.html



SEIN Round 1 & Round 2 Teams
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ovATION Commercial-Scale Solar in Rural
INNOVATION : : .
NETWORK Options Analysis Grid Flex Solar Communities

Solar for System Resilience & Restoration

Solar Interconnection Cost Reduction

Locational Value of Solar Community-led Solar Planning

Advanced Rate Structure Design Solar + Storage for Microgrids & Facility Backup

Solar for Clean Electric Transportation Overcoming Barriers to Community-Solar

Prioritizing Energy Goals and Pathways NREL | 5
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Charting a Path for
Reliable, Resilient and
Affordable Clean Energy

A Roadmap for
Three Communities in Utah



Community Characteristics
and Energy Usage

SALT LAKE CITY

PARK CITY

POPULATION HOUSEHOLDS
Salt Lake City 200,591 75,430
Park City 8,504 3,407
Moab 5,322 1,953

SALT LAKE CITY PARK CITY MOAB U.S. AVERAGE
Electricity Usage
6,965 15,143 3,923 10,726
kilowatt-hours kilowatt-hours kilowatt-hours kilowatt-hours
(2017)
Natural Gas Usage
62 146 55 63
dekatherms dekatherms dekatherms dekatherms
(2016)
Key takeaways:

m Park City homes have higher than average per-household

energy usage, Whereas homes in Moab use less than half as

much electricity as the national average.

Housing density is increasing in Salt Lake City and the majority
of new construction is multi-family housing, but the city’s
housing is largely composed of single-family homes many of

which are 100 years old or more.

All three communities are experiencing growth, creating
opportunities to ensure that new homes and buildings are built

to ultra-efficient standards.



Community Energy
Goals and Current
Resource Mix

B Salt Lake City
50% GHG reduction community-wide by 2030 and
80% GHG reduction by 2040

Park City
Net-zero carbon emissions for municipal operations
by 2022 and community-wide by 2030

B Moab
50% GHG reduction for municipal operations by
2027 and community-wide by 2032; 80% GHG reduction
community-wide by 2040
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CALIFORNIA

PacifiCorp service area

Coal facilities (1| total)

Natural gas facilities (6 total)
Geothermal and other (2 total)
Hydro systems (43 total facilities)
Wind facilities (13 total)

Coal mines (3 total)

PacifiCorp-owned primary
transmission lines

= Transmission access
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Resource Options

Distributed Energy Resources
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Distributed Energy
Resource Scenario

Analysis

Business as Usual
Annual Energy Usage in Utah

33,000

31,000

ZEAD
29,000

27,000

——_-_

25,000

261

23,000

21,000

Gigawatt-hours

19,000

17,000

15,000
2030 BAU Load Load Loss

New Load

2030 Forecast

Efficiency
B Distributed Generation
M Electric Vehicles

B Electrification

Medium
Annual Energy Usage in Utah
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Ambitious
Annual Energy Usage in Utah
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Strategies to Achieve
Net 100%
Renewable Electricity
by 2030

Categories of Distributed Energy
Resource Strategies for Achieving
Renewable Energy Goals

ENERGY EFFICIENCY
DISTRIBUTED GENERATION
BENEFICIAL ELECTRIFICATION

ELECTRIC VEHICLES

FINANCIAL TOOLS
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COMMUNITY RENEWABLE ENERGY ACT (HB 411)

Enables communities who desire renewable energy to obtain net-100%
renewable electricity by 2030
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EMIGRATION TOWNSHIp SCALVILLE
SALT LAKE CITéJ) OAKLEY

MILLCREEK © Summit County

WEST VALLEY CITY o
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Salt Lake County PARK CITY
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Ready For 100

Community Renewable
Energy Act

Currently applies to 23 cities and
counties in Utah
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Annual Savings
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Renewable Energy Program Manager
Utah Clean Energy

(801) 203-2031
kate@utahcleanenergy.org
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GreenTown Climate Crisis: Equitable,
100% Renewable, Carbon Neutral Cities

Matt Cox, PhD




greenlink

A clean energy research and advisory organization based in
Atlanta, Georgia

Led by Ph.D economists, engineers, and policy experts.
Over 20 years combined experience in energy and climate
policy

Over 125 publications on the subjects of energy, climate,
and city sustainability

Industry-leading data tools and analytics

Active as advisors and data providers in 75 cities, about 20
states, and the national labs




Major Areas of Concern: Climate Change

and Equitable Development




Energy Burden as an Intersectional Issue

- Ultility burden

% of household income spent on utilities — electricity, gas, water
Data access and resolution are key challenges

Electricity Burden Electricity Burden (by Population)

National Average Burden:
2.56%
City Average Burden:
4.86%

Elec. Burden

1.4% 17.0%

Chilton

Birmingham, AL

@® greenlink



General Approaches and Tools

Collaborative, Community-Focused
Data Analysis

Understand the baseline
Discuss and embed values into policy

. Assess potential opportunities and projected
results

Implement, Deliver, and Evaluate
Tools

GEM and GEM Process Guide
. ACES

Clean Energy Policy Toolkit

@© greenlink



Where are we? What should we do?
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Utility Burden

g

Median Utilty Burden shows the percent of median yearly income that households pay for

utiiy bills (electricity, gas, and/or water).

Housing: Eviction Rate
Shows the med

f evictions. This can

evictions per 100 renting households.

Download CSV
Download Map
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How far can we go?

-

Qeon fwwwvnyslcr Orlando T) ; W - Qeon Energyl Pothwoys for Orlando il h

.5 ~— g ‘? p— b
EXPLORE ORLANDO'S CLEAN ENERGY F EXPLORE ORLANDO'S CLEAN ENERGY

) 3 2 2 i

This tool allows you to design 100% renewable energy pathways in the City of
Oriando. It covers all sectors of the Orfando economy, including the

ABOUT THIS TOOL ion and power utility sectors. The tool s
powered by The Greenlink Group's ATHENIA model, which i transisting clean
energy actions into energy, carbon, ic, and social impacts for Orlando.

values in the ACTION celis. After entering your target values, your report card

You can creste your own low-carbon vision for Ortando by inputting the
will give a deeper of the impacts.

Actions and Impacts

Residential Energy Efficiency Commercial Energy Efficiency
ACTION ACTION
Residential Potential Achieved 100% Commercial Potential Achieved 100%
IMPACT IMPACT
#of homes cutting electricity by half 162,859 kWh-saved per sqft 23.1

0

B

WMEseuy thoiessy  WAesewsdls Ciagy  WCarventional Energy

Residential Solar Power Commercial Solar Power How Electricity Demand In Ortando Is Mt Over Time
ACTION ACTION =l
100% | Commercial Solar Potential Achleved [ 100% -
% !MP{CI' IMPACT
Homes adding solar | 18,600 | Buildings adding solar 35521 / [R— <oy Eiancy
Utility Scale PV 4‘ ) s e
ACTION 8 T — [T —.
b .' » @al, Gag, ard Nudesr «@al, Gax, 9nd Nedaar
B 100% W e o kel
IMPACT % y
= — o 5
Number of homes p by gr pace solar 122,800 - >
Electric Vehicles Adoption Energy Mix in Orlando’s Electric Power Sector in 2020 Energy Mix in Orlando’s Electric Power Sector in 2050
B
Electric Vehicle
ACTION 3
EV Potential Achived | 100%] 3
IMPACT ¥’ [ —
#0f Electric Vehicles in Orlando [ 442,373 i *
§: re—
H
] I I
2020702 1272 2333 100 42025 202 G202 7337 450§ 534001 0 2303 3534 253006 205 7303 4350 204 004 1 08 2304 3354 T $304 204 7. z5

€O, Reduction in Oriando, 2020 - 2050

p greenlink
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How do we get there?

Strategy Count

Policy Type

Financing |

Information

Programmatic

Regulatory [N

Technology

18

16

14

12
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Policy Item
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Put in Action: Atlanta and Honolulu

Priorities
1 00% of A‘"u nfcns 01 Energy equity must be o prionity

hqve qa righi‘ fo 1 00% 02 Invastmants in energy efficiency must be increased
clean energy 03 Local investments in renewalble enercy must be prioritized over

investments outside of the Athanta Metro

30310, 30311, 30314 Structure Age and Occupancy
Date of Construction # Owned # Rented Total Units %
not available 10 25 35 0%
1840 - 1939 2,119 2,984 5,103 24% *
1940 -1949 1,816 2,068 3,884 18% * 70%
1950 - 1959 3,378 2,663 6,041 28% *
1960 - 1969 1,652 832 2,484 12%
1970 -1979 662 326 988 5% 1.1% T 9.5%
1980 - 1989 354 225 579 3% Atlanta Residential
1990 -1999 497 176 673 3% Electricity Burden By ZIP
2000 - 2009 772 930 1,702 8% Code
Total 11,260 10,229 21,489 100%
Median Energy Burden for Each Census Tract (BAU 2030) Median Energy Burden for Each Census Tract (Scenario Impact 2030)

1.60% 15.00% 15.00%

Your 2030 Pathway Report Card

Your 2030 Pathway Report Card

Cost Overview 2030 Clean Energy Summary Cost Ovenview 2030 Clean Energy Summary
Total Investment Energy Demand Met by Efficiency Total Investment $1,276,000,000 Energy Demand Met by Efficiency 28% -
Total Benefit $0 Residential Solar Capacity Installed (MW) 0 Total Benefits $1,546,000,000 Residential Solar Capacity Installed (MW) 3 @
Net Benefits (SM) $0 Commercial Solar Capacity Installed (MW) 0 Net Benefits $270,000,000 Commercial Solar Capacity Installed (MW) 100 g r e e n I n
Benefit-Cost Ratio 0.0 Avoided Climate Damages ($) $0 Benefit-Cost Ratio 12 Avoided Climate Damages ($) $308,000,000
Net Jobs Created 0 Metric Tons CO2 Avoided Through 2030 0 Net Jobs Created 10,000 Metric Tons CO2 Avoided 5,174,000
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Thank You!

BEHELL

Dr. Matt Cox, CEO and Co-Founder

mcox@greenlinkanalytics.org

@GreenlinkGroup
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