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The U.S. Power Grid is facing reliability challenges

Risk Area Summary 2023-2027

———— NPCC
Maritimes
NPCC
New England
NPCC
New York

WECE ' : B High Risk
CA/MX [ I Elevated Risk

SERC

High Risk: shortfalls may occur at normal peak conditions FP

Elevated Risk: shortfalls may occur in extreme conditions

Source: NERC Long-term Reliability report
December 2022
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US West:

Increasing demand and resource mix
variability

*  More extreme summer temperatures
stress portions of interconnection and
reduce availability of excess supply for
transfer

ERCOT

*  Reliability during extreme winter weather
remains a concern

SPP

«  Exposed to energy risks similar as Texas
and U.S. West.

«  Severe weather in SPP is likely to cause
high generator outages

— NERC December 2022 Long-Term Reliability Assessment
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Snapshot ERCOT

ERCOT’s peak demand forecast was off by ~3,000 MW ., 5,4
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ERCOT repeatedly

85,000 MW in 2023

peaked over
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The concern is not only during
peak-hours

Supply and Demand

If safe to do so, reduce electric use

Last Updated: September 06, 2023 — 18:37 CT
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Source: ERCOT

AMERICAN
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e
ASSOCIATION

ELECTRICITY MARKETS

ERCOT Winter Peaks More Erratic,

Partly Spurred by Electrification,
Study Finds

/ Peter Maloney
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Other considerations

4 N\
Chart 1-1. LD PEV Sales by Powertrain and PEV Market Share,
North America: 2022-2031 ° Charging infrastructure
9,000,000 - 45% adds 20-90 GW demand
E——— ity from 2025-2030
8,000,000 PHEV - 40% Capacity from o
PEV Market Share annually

7,000,000 - 35%
__ 6,000,000 - - 30% «  300-540 GWh nameplate
w
® .
3 5,000,000 | . storage capacity from EV
S batteries
2 4,000,000 - F 20%

3,000,000 - - 15% *  Transmission

2,000,000 - o mterconngchon backlogs

average five years
1,000,000 l I - 5%
./ B N OB BN N BN B N BN 1 of 6 Americans is behind
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 .
on energy bills
(Source: Guidehouse Insights)
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Source: DOE Liftoff report September 2023
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Drivers for Demand & Supply for Energy
Flexibility need to be rebalanced

Demand

¢, AutoGrid
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Virtual Power Plants for grid rebalancing

Virtual power plant
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Every purchase is an opportunity to enroll a DER owner in a VPP.

¢, AutoGrio

4 )

If 50% of DERs purchased 2025
—2030:

+ 85 GW nameplate generation

15 GW flexible demand

135 GW EV charger
nameplate demand

42 GWh of BTM storage
capacity

1,445 GWh EV nameplate
storage

Source: DOE Liftoff report September 2023



The opportunity to reduce peak demand with VPPs is significant

US Peak electricity demand
~740 GW
.
30-60 GW
VPPs ~140 GW
retirements

2023
Current state

B Peak demand served by VPPs

- Peak demand served by non-VPP resources

¢, AutoGrid

~200 GW
demand needs

~800 GW

80-160 GW
VPPs by 2030

10-20% of peak
~3x current scale

2030
VPP Liftoff

- Peak demand served by retiring resources

§ New resources needed to meet peak demand

Source: DOE Liftoff report September 2023
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The benefits of DERMS & VPP go beyond shaving peak demand

VPP Value Proposition

o

(0]

e Decarbonization T&D ! -
Resource - Reliability & - . " Community Versatility &
adequacy Affordability resilience & '?:dﬂ[éltli';tf” '"fraf;:il::;mm empowerment flexibility
«Integrate *Defer grid capex *Integrate « Add distributed +Increase *Enahble «Customize
distributed [generation, back-up power renewahble efficiency by consumers to design to fit
generation and T & D) *Eliminate generation smoothing peaks optimize energy grid needs
storage capacity » Avoid fuel costs single-point-of *Reduce curtailment =Alleviate cost, use, and *Reconfigure as
+5hift demand to sCompensate -failure of renewables cengestion with SOurce needs evolve
follow supply consumers and Reduce reliance local dispatch * Retain and
businesses on fossil fuels create good jobs

Source: DOE Liftoff report September 2023
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Potential cost benefits of VPPs

The VPP could provide the same resource adequacy at a significant cost discount relative
to the alternatives.

Annualized Net Cost of Providing 400 MW of Resource Adequacy

$2022 Gas Battery

million/yr
$80
S70 . Emissions
$60 - Resilience
350 $43M . Distribution
540 Transmission

S29M
S30 - . \
Ancillary Services
S20
Sj_{) . Energy
- $2M - CapEx, Fuel, O&M,
S- ... Program Costs
Costs Benefits Net Costs Costs Benefits Net Costs Costs Benefits Net Costs
Source: Brattle Group, May 2023
~ .
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Virtual Power Plants support local communities

$150-180/kW-y

$80-110/kW-y

7 %
0 o
Customer Payments

goes back to
the community

VS

Fixed O&M

Fixed O&M
(Systems & Operations)

Capital Investment

. Peaker VPP

Capital Investment

¢, AutoGrid
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Flexible Assets
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Utility-Scale Storage
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Connect

Manage

Value Streams

Customer Bill Savings
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Demand Response
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T&D Deferral

Monetize
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VPP Offering — lllustrative Example

Breakdown of VPP components

Virtual Power Plant
$100 - $140 /kw

C&l, 34%

$70-90 /kw ...and ~70% goes to

customer incentives!
EVSEs, 12%
$300-400 /kw

Thermostats, 25%
$60-80 /kw

Gas Peaker Plant d::)
$120 - $160 /kw NNN

Capacity by Year 3: 100 MW

Duration: 10 year

¢, AutoGrid
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ERCOT’s ADER Pilot ercot>

ERCOT accepted 7 details of the
* Initiated in June 2022 aggregation (DOTA) by March

* Pilot go-live in January 2023
« Eligible DERs can participate in ERCOT wholesale market
* Pilot capped at 80MW

Public Utility Commission of Texas
1701 N. Congress, P.O. Box 13326, Austin, TX 78711-3326

Press Release Contact: Ellie Breed
Aug. 23, 2023 Media@PUC. Texas.Gov

ERCOT Load Zones

‘Virtual Power Plants’ to Provide Power to ERCOT Grid for the First Time

Pilot Project Launches First Aggregate Distributed Energy Resources in Texas Source: ERCOT
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CASE STUDY

z Zum

VPP for Electric School Bus Fleet
Management

Fleet and Charging Management Grid Services
Profi Ie: CONNECTING STAKEHOLDERS ACROSS THE VALUE CHAIN
Leader in flexible, connected, and
sustainable student transportation for school M
Afeliaie (® LION ELECTRIC -
SFUS PUBLIC SCHOOLS Pacific Gas and
. Electric Company
. V1G and V2G EVSE
Cha"enge: 23%%?0?5’:‘;;:5? ‘ Vendors
Fleet management for 10,000 electric school I
buses over the next 4 years across the US
— | SCHOOL DISTRICTS | [ OEMS } [ UTILITIES b
SOIUtlon_' , _ “With AutoGrid, we are taking vehicles that have traditionally spent the majority of their
Integrate with Zum’s transportation lifetime parked and expanding their use from leveraging them for trips beyond home-to-
management platform to manage fleet school routes to optimizing the electric grid.”
charging and monetize 1 GW of flexible
capacity
Vivek Garg,
. ‘ President and Chief Operating Officer, Zim
~: ‘V AUtOGrId AutoGrid Systems Inc, - Confidential



CASE STUDY

CLEAN
‘ : P POWER
ALLIANCE

Turnkey VPP for CA Community

Choice Aggregator

Profile:
« Largest CCAin CA

* 3M customers across 30 cities in LA area

Challenge:

Reduce peak capacity needs and secure
resource adequacy using BTM assets.
Focus on disadvantaged communities.

Solution:

Deliver 6MW in grid services contracts via
10,000 customers in ~2 years. Dispatch
thermostats in low-income apartments.

¢, AutoGrid

C&l, 14%

sunnowva

Solar/Storage,

25% BDR,14%

G

Nest
ecobee

Apartments,

14%

sen’3|‘

Comfort

blik

—chargepoimn+-

“Virtual Power Plants, like those from AutoGrid, help stabilize, rebalance and increase
efficiency and even let our customers contribute to positive energy modifications on a

local level that - when combined - can make a big difference.”

Jack Clark
Senior Director of Customer Programs, CPA
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C&l-1: 8 MW 133 MW of C&Il Demand Response
CASE STUDY i 1,000 C&I Customers
C S _ C&l-2: 2 MW DLC & Notifications-Based Dispatch
BERGY C&l-3: 92 MW
Over 240 MW of dispatchable C&I-4: 6 MW
Flexible Load
C&l-5: 25 MW
Profile: > Multiple Value Streams
Largest municipally-owned energy utility in the
US with 840,000 electric customers in the San ) Wholesale Price
T T&D Savings [ Emergency DR
Operating multiple DR programs with point
solutions; Lack of consolidated view for ) ) 10 Week
capacity analysis and dispatch g;g:"gg‘g"gs n Do Ioer?les;lt
_ Total: 240 MW eason i
Solution: /
Flex manages 10 residential and C&l
flexibility programs; Next-day M&V analysis
for increased customer engagement “240 MW is equivalent to a natural gas-powered peaking plant in our generation portfolio”

John Bonnin
Former VP - Energy Supply, CPS Energy

¢, AutoGrio
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CASE STUDY Multiple Programs

Direct Load Control

1 \\ ‘,% =

VPP to participate in CAISO’s EIM

Profile: Residential C&l EV Charging Smart Homes Heat Pumps

Large utility In Pacific Northwest

Broadest Range of DERs

Challenge:
Access capacity from a variety of DER asset : i
types with the plan to provide a VPP and @ . @ ' B l} .
participate in CAISO’s EIM ® | = o—o

Thermostats Water Heaters EVSEs Energy Storage

Solution:

- Started with Winter DR program for
Tstats and water heaters.

« Evolved into a VPP with additional
capacity from EVs, EVSEs, residential
batteries, BDR, and C&l DR.

From Demand Response to Virtual Power Plant and market
participation

¢, AutoGrio
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Global Impact: 2023 Snapshot

7.9GW

DER Capacity
Connected to Flex
platform worldwide

UNITED STATES

Over 1,100 Peaker Plants in US
can be phased out by VPPS Y
Total Capacity: 50 GW 2.5 trillion kKWh delivered in the form of

< '_I:D . frequency regulation from large front-
7 . 9 GW Avg. Age: 41 years of-the-meter batteries 1.3 G\W of

Avg. Annual Operations: 260 hrs. capacit
DR Capacity pacity.

Delivered

v

Dispatched 600K prosumer devices created a

Capacity 300 MW
VPP in a single day.

E‘*
>

0 AUSTRALIA
W 59 1 2 National Energy Market
generates over 54 G\W to
# of Events

supply electricity to
~9 million customers.

Called
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Thank You. Y, AutoGrid

LET’S CONNECT

Nils Frenkel, Director of Sales
nils.frenkel@auto-grid.com

ing O f
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