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Today’s Electricity Landscape £227 Smart Electric
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Solar Energy -~ Wind Power ~ Baseload ~ Storage ~ Operations & Maintenance ~ Energy Efficiency AboutUs ~

C&I, DER, MICROGRIDS, ROOFTOP, SOLAR

U.S. solar market
soars in Q1 2019

By Renewable Energy World Editors | 6.18.19
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'3’ UTILITY DIVE Deep Dive

US energy storage market sees 232%
year-on-year growth
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Today’s Electricity Landscape £227 Smart Electric

Wind is outpacing coal as a power
source in Texas for the first time

By Ryan Prior, CNN
@ Updated 6:24 PM ET, Thu July 25, 2019

Windmills spin near Adrian, Texas, next to Interstate 40.
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Smart Electric
Power Alliance

Vision

A carbon-free energy system by 2050

- Feene Mission

To facilitate the electric power
Industry's smart transition to a
clean and modern energy future.
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major utilities have
carbon-free or

net-zero goals by
2050 or sooner

of customers are

served by a utility
with a goal of 50% or

greater reduction

Smart Electric
Power Alliance

Utility Carbon Reduction
Targets

www.sepapower.org/
carbon-reduction-tracker/



More Than Just Lofty Targets =522 Dower Aliance

Xcel Energy's Carbon Emission Reduction
Trajectory Compared to 2 C Scenarios

Baseline
Year

Range of electric sector
reductions in scenarios

Percent Emission Reduction

likely to limit warming

@ Xcel Energy-
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Arizona Public Service

2050 Target Interim 2030 Goal

@ Carbon Free @ 65% Clean/Carbon
by 2050 Free

% 45% Renewable
@ Penetration

Retiring Coal Next Steps

New IRP filed

II'_LE Close last coal
in April 2020

plant by 2031

Smart Electric
Power Alliance




Tri-State G&T Association

Retiring Coal Interim 2024 Goal
~—= Retiring last coal o
ﬂ'ﬁi—] plant in NM by the ~_ 50% Renewable
end of 2020 @ Penetration

J— Retiring last coal
IJ%@'J plant in CO by

2030 TRI-STATE

Generation and Transmission
Association, Inc.

A Touchstone Energy’Cooperative ﬂ%
o

Next Steps

Working with Colorado General Assembly to achieve by
2030:

*  90% reduction in CO2 emissions across generation

facilities
«  70% reduction in CO2 emissions associated with Smart Electric
wholesale electric sales ower Alliance




Pathways

Utility Business Models

Sustainable Utility business models to facilitate %
and support a carbon-free energy future. O

Regulatory Innovation

State regulatory processes to enable the timely and '
effective deployment of new technologies, partnerships
and business models.
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Grid Integration

Seamless integration of clean energy yielding
maintained or improved levels of affordability,
safety, security, reliability, resiliency and customer
satisfaction.

Transportation Electrification

The nation’s fleet of light, medium and heavy-
duty vehicles powered by carbon-free electricity.

Smart Electric
Power Alliance




Utility Business Models £3:52 Smart Electric

Utilities are the key to the energy system of the future even as
business as usual changes

FIGURE 6. CONSTRUCTS FOR THE FUTURE ELECTRIC UTILITY
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Utility Business Models

Utilities can actively embrace new technologies and partners, act
as integrators and accelerants, and continue to serve as trusted
partners to their customers and local communities.
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FIGURE 4. MICROGRID BUSINESS STRUCTURES ARRANGED BY LEVEL OF UTILITY CONTROL

THIRD-PARTY MODEL UNBUNDLED MODEL INTEGRATED UTILITY
B End user(s) or 3rd party = Utility or 3rd party owns MODEL
own and finance microgrid and finances microgrid on Utility owns and finances
® End user(s) or 3rd party behalf of end user(s) microgrid
determine economic m Utility or 3rd party Utility dispatches DER
dispatch (potentially with dispatches DER assets on assets based on system
utility guidance) behalf of customer(s) economics
® Utility, end user(s) or m Utility and end user(s) Utility and end user(s)
3rd party agree on agree on appropriate agree on appropriate
appropriate islanding islanding conditions islanding conditions
conditions B End user(s) pays utility End user(s) pays utility for
B End user(s) see net change for grid assets, pay resiliency/premium power
in bills implementer (utility/3rd service

party) for microgrid assets,
receives credit from DER

CUSTOMER o > UTILITY
CONTROL CONTROL
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Regulatory Innovation S551. smart Electric
Regulatory innovation is necessary to enable scalable -
deployment of clean energy technologies

:.E Smart Electric
- Power Alliance
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Regulatory Innovation
50 unique states but common challenges
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People & Knowledge
Managing Increased Rate of Change
Managing Risk & Uncertainty

Complexity of Objectives

Rengvate
INITIATIVE

Regulation * Innovation ¢ Process
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Regulatory Innovation

Regulatory innovation will enable new utility business models to
keep pace with changing technology, economics, and customer
demands for clean energy

Microgrid Assets
andValue Stream

=

-

Microgrid Size | || RN
P Ownership and
."3@# Customer

Structures

Wholesale Market
Participation

deie
5 i+ # || Interaction with the
w4 || Distribution System

—

P 2
Way Crossing | - [

| Public Rights of

Imported and
Exported Electricity

it

Source: SEPA’s The Role of Microgrids in the Regulatory Company
https://sepapower.org/resource/microgrids-the-role-of-microgrids-in-the-regulatory-compact/

Electrical
Code

Billing Tax Regulatory

and
Surcharges Treatment

Retail
Choice

Smart Electric
Power Alliance
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Grid Integration
Reducing the friction points in grid modernization will accelerate
clean energy

FIGURE 2. TOP CHALLENGES ASSOCIATED WITH THE GRID IR DEpiCRn e
INTEGRATION PROCESS FOR UTILITY PROFESSIONALS BY
SELECTED % [n=61]

Pre-Integration

TECHNOLOGIES ENERGY

GENERATING
CAPACITY
DISTRIBUTION
CAPACITY
VOLTAGE
REGULATION
FREQUENCY
REGULATION
LOAD
FOLLOWING
BALANCING
SPINNING
RESERVES
NON-SPINNING
RESERVES

FORECASTING IMPACT

Energy
OF DERS
DISTRIBUTED SOLAR Wi No No No
CONTRACT DISTRIBUTED SOLAR +
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Generator
FUNCTIONALITY
Energy
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Post Integration Unsuitable for reliably performing the specified service.

May be able to perform a service, but is not well suited or can provide partial support.

PERFORMANCE C) Able to perform a service, but may be limited by factors such as availability or customer behavior.

56
ANALYTICS o Well suited to perform a service; may exceed legacy technologies for providing the service.

CUSTOMER ADOFTION 37

Source: SEPA’s DER Capabilities Guide
https://sepapower.org/resource/distributed-energy-resources-capabilities-quide/ 22 |

sepapower.org



https://sepapower.org/resource/distributed-energy-resources-capabilities-guide/

Grid Integration

Friction points will be reduced through standards, process and

framework development

FIGURE 1: Traditional System Planning Process

Load System System ID Traditional Release Capital
Forecasting Capability Recommendations Solutions Budget Plan
Analysis

l: Smart Electric

Power Alliance

FIGURE 3: Enhanced System Planning Process
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Source: SEPA’s Non-Wires Alternatives (NWA) — Incorporating NWAs into Your Grid Modernization Program
https://sepapower.org/resource/non-wires-alternatives-nwa-incorporating-nwas-into-your-grid-modernization-program/
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Transportation Electrification
Transportation Electrification is the opportunity of the century
for utilities -- Start preparing now

Figure 4. EELIE| Annual EV Sales Forecast Compared to Selected Forecasts
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Transportation Electrification

EV adoption and VGI supports clean energy deployment --
Prepare to leverage EVs as grid assets and engage with
customers

Passive Active

Behavioral Load Control Direct Load Control

DIRECT CHARGING TRADITIONAL SMOOTH CHARGING
TO MATCH SOLAR PEAK CHARGNG WITH —— LOAD AND MATCH

1 “TIMER PEAK" WITH WIND SPIKE

:

ENERGY CONSUMPTION

(@)

AM 9AM 12PM 3PM 6PM 9PM 12AM 3AM 6AM

Managed Charging is One Tool
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We always overestimate the
change that will occur in the next
two years and underestimate the
change that will occur in the next
ten.

Bill Gates
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Julila Hamm
Carbon-free President & CEO

by 2050 starts

|
NOW: 202-559-2025
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