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The Global Leader in Energy Flexibility Management
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Trusted by IOUs, CCAs, MUNIs and Coops
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So far, during the
summer of 2023, we
have dispatched over

150 events

For the combined
capacity of 3.5GW




AutoGrid Provides Technology and MW Delivery

AutoGrid Flex
(used by trading desks, IT)

 Manage dispatch of BTM
assets

» Storage optimization across
1000s of BTM batteries

» Optimize microgrids
* Perform M&V
« Manage notifications

* Post event analytics and
dashboards

Base Product

¢, AutoGrid
s

AutoGrid FlexSaver

and marketing)

* Recruit consumers

» Register BDR, EVs, EV
Chargers, thermostats,
batteries, water heaters (40+
partners)

« Set, calculate all incentives
« Manage referral programs

e Feedback to consumers on
participations

Optional Product

(used by program managers,

MW Delivery

(used by procurement, IT,
marketing, and operations)

 Use Flex and FlexSaver to
create virtual power plant

« Connect to CAISO or other
ISOs to place bids then settle

« Marketplace to sell devices
* Incentive payments
» Customer support

Optional Service




Creating and Managing a Virtual Power Plant

Planning and
Modeling

Incentives and
Settlements

Marketing and
Enrollments

Forecasting
and Dispatch

The goal is to create MWs of flexible capacity for many years and forecast availability days ahead of time

XX, AutoGrid




The Contribution of Each Asset Class to a VPP is Unique

availability f i
. 3

kW/Site Cost to own EV/EVSE Battery

battery]

BDR Water Heaters

Incentive vs 5
cost to own '
Thermostats

And, other factors, such as local climate, culture, and equity

%, AutoGrid




Challenges to Address

= Modeling tools to create VPP

What combination of devices should
be used

What incentive levels that attract
consumers, equitably and profitably

I

= Forecasting tools for firm
commitment

Performance by each OEM
(Nest is not the same as ecobee)

Past performance by service point
Opt-out rates
Weather forecasts

Frequency/distribution of events
(third day in a row vs first day)

Create an availability plan for all
8,760 hours per year

Create a forecast model for
upcoming month (740 hours)

Create firm commitment for the
next 72 hours

" Updated daily
" Financial penalties

‘:‘(; AutoGrid
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Each color = one service account

AgFIT Participating Service Accounts
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Shifting technologies
Engagement models

Signaling*
Customer drivers



“California’s continuously changing DR market conditions make it
difficult for consumers/{co engage with load modifications”

California Share of Business

4

A

Regional end-use
systems and control
providers
eg.?

and 3" pmﬂﬁes'

Regional energy market
and technology
providers, e.g.
Olivine, Polaris

Global/national end-

use systems and
controls providers

e.g. Nest, Siemens,

GM, Wiseconn

Global/national energy
market and technology
providers, e.g.
OhmConnect, EnelX,
Gridium

v

Product Focus on Energy

« Dataand
integrations

 Patchwork of tariffs,
programs, markets

« Grid requirements
vs. business models

 Scale and the long
tail



Data and Integrations

UDC Price MIDAS TeMix Open ADR Green Button
Machines (Static Prices) (Subscriptions + (Load Shed (Usage + Interval
(Dynamic Prices) Transactions) Events) Data)
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Irrigation Mgmt. Building Mgmt. Industrial/Water Vehicle Mgmt. Home Energy
System System SCADA System Mgmt. System

- Dataand
integrations

- Patchwork of tariffs,
programs, markets

 Grid requirements
vs. business models

 Scale and the long
tail



Data and Integrations

UDC Price MIDAS TeMix Open ADR Green Button _
Machines (Static Prices) (Subscriptions + (Load Shed (Usage + Interval

(Dynamic Prices) Transactions) Events) Data)

- Dataand
integrations

- Patchwork of tariffs,
programs, markets

Energy Data APIs

 Grid requirements
vs. business models

End Use-Specific Connectors . Scale and the long

0 Jl_ I 1 ________J.____ | tail

Irrigation Mgmt. Building Mgmt. Indstrlalater Vehicle Mgmt. Home Energy
System System SCADA System Mgmt. System



Intelligence — Artificial and Otherwise - Sooner

SpiD
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Description  SAPLUMKW  Tariff

24 32 AGC
23 S5 AGSC
2484 1 HB1

4 66 AGSB
2430 20 HAGA2
2485 108 AGSB
2491 56 AGSC
22 30 AGC
2492 92 HAGC
2493 25 HAGC
2494 16 AGSC
2502 18 HAGA2
2500 95 HAGC
2495 12 HAGA2
2501 1n ALX
19 41 HAGC
2503 2 HAGC
2504 1 HAGA2
2 34 HAGC
2499 20 A6

21 59 HAGC
2507 8 HAGC
2513 13 HAGA1
2508 18 HAGA2
2514 12 HAGA2
2509 25 HAGC
42 54 HAGC
2510 10 HB1
2516 16 HAGC
2511 45 HAGC
2517 24 HAGA1
2512 39 HAGC
16 23 HAGA2
2519 13 HAGA1
5 20 HAGA2
2526 13 HAGA1
2521 18 HAGA2
13 19 HAGA2
2522 1 HB1
2528 12 HAGAL
2523 16 HAGC
27 53 HAGC
17 60 HAGC
2525 20 HAGC
41 64 HAGB

HEATMAP - Weekly Run Hours per Service Account

Year / Start
2022
Week19 Week20 Week2l Week22 Week23 Week24 Week25 Week26 Week27 Week28 Week29 Week30 Week31 Week32 Week33 Week34 Week35 Week36 Week37 Week38 Week39 Weekd0 Weekdl Weekd42 Weekd3 Weekdd WeekdS

Data and
integrations

Patchwork of tariffs,
programs, markets

Grid requirements
vs. business models

Scale and the long
tail



Human In The Loop

Figure 2: Load Flexibility Potential by End Use and Sector _
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Crossing the Chasm

- "JE. . A « Data and

o AP

'

integrations

 Patchwork of tariffs,
programs, markets

 Grid requirements
vs. business models

 Scale and the long
tail




§7 KALUZA

Intro to Kaluza: How EV

managed charging can
accelerate decarbonization

and flexibility potential

Samuel Goda, Policy & Government Affairs
Manager at Kaluza




Kaluza Flex - Unlocking EV Flexibility
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World’s largest domestic V2G trial and Partnerships
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Barriers to Scale (V2X)

Technology Policy and Regulation EV drivers

Cost Market structures Tech learning curve

Standardisation Outdated processes Battery health

Customer centricity

Accessibility Adaptability s cainaty




R=CURVE

SHAPE fFHE-RUTURE OF ENERGY




What Does Recurve Do?

1 Demand Flexibility 2 Market for Virtual
= Analytics Platform =  Power Plants
fﬂ.,, 200,000 kWh 550,000 kWh fh" 325,000 kWh
5,000 therms 7,000 therms 4,000 therms
/\ $148,000 $457,000 /\ $240,000




Creating Equivalency for Resource Procurement

Supply = Demand

Demand side
management

Intermittent Energy Advanced metering  Distributed
generation storage infrastructure generation

@ % [a Connected
devices
IX X}

4—) Transmission ¢=——p Distribution ¢— ) Endcustomers

£l

[
Dispatchable
generation

Supply: Energy Resources Demand: Load Modifying Resources



Recurve's Demand FLEXMarket

. ..is an open pay-for-performance
marketplace in which Aggregators

Grid Benefits F€Ceive payments for the value of

Energy savings  @Nerqgy and peak impacts at the meter.

Peak Reduction
Carbon Reduction

Demand Flexibility
Projects

Business Models
Technology Solutions
Consumer Finance

=8 FLEXMARKET

[ e BRIGHT P/ JWER A, Dol S “@7 ;
& t fm (((((( C]TEAResuIt ® Conectric (S) Joviesmart” @leap. G e
Aggregators ‘
. DIVIDEND ecobee S D) s ¢ ohmcConnect  (PACKETZED
Grid Value oo : e &= 2

Metered Performance
Payment for Grid Value Loam edgewise  accin Sealed [swell voltus

R=CURVE



Align Incentives on Performance Value

Electric Avoided Costs By Hour of Day
. Demand Flexibility
Utility /CCA 2@ Market

§ 1,500 I _— ,

S => Utilities Pay for Delivered

2 1000 II [ Flexibility at the Rate that
3 II Ill I. is Cost-Effective Based on
g o !!“ |I| I|. Time and Locational Price

|- |III {1 {TH .
0 10 20
Hour of Day

@ Energy @ Ancillary Services Losses (@ Capacity @ Transmission (@ Distribution

(M Cap and Trade (@ Ghg Adder Rebalancing (@ Methane Leak

R=CURVE



Payments in MCE PeakFLEX Market

- 2020-08-19, Solar = False Event Period
Aggregators InCIUde MCE —8— Treatment Observed ~~_f === Avg. Temp [

3 =i~ Adjusted Counterfactual

- mmm Adjusted Load Impact ;95
Seasonal: June 1 - September 30 '
Daily: Load Reductions or Shifting B3
achieved during peak: . 85;34
e Gross 4-9 PM: -$217/MWh £ 1' / \ é
e Net 7-9 PM: ~$352/MWh ; B i -503
Y X I ...IJ.____._____.._. ! --iul!u-
Events: Up to 12 days (60 hours) ! I ™ Lo
called a day in advance and paid ] I
out at ~$2000 per MWh for peak. . ' o
T T S S SR

r=curve s



Demand FLEXmarket Delivers

$44.7M TSB/Grid Value

2X

Grid Value (TSB)
Per MWh Saved

+ 57% increase in commercial
value delivered

+ 102% MWh realization rate

+ 147k Tons of avoided carbon

Marcet Access

$88 TSB/MWh

Vs
CA Comm. Programs

$42 TSB/MWh

38

FLEXmarket {,/ |
Aggregators I/,//”

-‘/ -
/.,/ "'_.
v
VP

508 GWh in lifetime energy
savings for the projects
installed

R E C U R V E Tatal System Benefit (TSB). Tae gnd valar o dxloss, dased or svoudec cost

uf gas ermesons, capstity, enegy. TAD ad othe god ber =fits



Key Pollcy Challenges

e Technology and
resource silos

e Opportunities for value
stacking

e (ost-effectiveness
approaches

California’'s policies
are not aligned
to scale.

facilities requirements within

added additional
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