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Wind resource in the U.S.
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U.S. annual and cumulative wind power edp
capacity growth

160,000
18,000
139,143

140,000

120,000
13,000

of land- based wind power added
to the grid in 2021.

100,000

8,000 80,000

I I | 60,000 | Wind energy provides

3,485 s 25% of the electricity
3,000 T produced in eight states.
L.l A I 1L

2000 2001 2002 2003 2004 200520842007 2008 2009 2010 2011 2012 2013 2014 2018 2016 2017 2018 2019 2020 2021 2022
(2,000)  —

Annual Wind Power Capacity Additions (MW)
Cumulative Wind Power Capacity (MW)

= Annual Gross Capacity Additions mmm Partially Repowered Capacity = Decomissioned = Cumulative Capacity

Source: American Clean Power Association | Clean Power Quarterly 2022 Q2 .
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Measuring wind power ©) ecp

Renewables

1 Average Wind Turbine = 2 . 9 MW | |

N /1 Average Lightbulb =60 watts
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Wind farm sizes and applications edp

Small

(<100 kW) Mid-scale

e Homes (100-1,000 kW)
e Farms * Village power

 Remote applications * Hybrid systems

(waterpumping,telecom
sites,ice making)

* Distributed power

Large,land-based
(I- 5+ MW)

« Utility-scale wind farms

Large,offshore

(7- 15 MW)

e Utility-scale wind farms in
shallow coastalwaters

 Large,distributed power

* 30 MW wind farm installed
offthe southern coast of
Rhode Island

| 8
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Parts of a
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Turbine technology @edp

Generating electricity from wind: Inside a turbine

Blades - Wind pushes against the blades, causing
them to spin. Blades turn the low- speed shaft
which is connected to the gearbox.

(-
1

Tower - A tubular steel tower supports a hub with le Blados
three attached blades and a nacelle, which houses *
the shaft, gearbox, generator, and controls. @
N Low-speed shaft

Gear Box- The gears in the box increase the @ Pitchsystem =71/ € _Gear box
rate of revolution to a high- speed shaft for the L N
generator. The generator changes the motion Brake ,
from the high- speed shaft into electricity. . : D, .

Wind direction Yaw d”VQQ@. \
Pitch - Wind measurements are collected to ) - '
automatically rotate the turbine to face the Yawmotorﬂ \Nacelle Windvane
strongest wind and angle, or “pitch,” its blades to Tower - Generator 119h-speed shaft

optimize the energy captured.
Turbines convert kinetic energy into electricalenergy.

| 10
@ 2023 EDP Renewables North America LLC. All Rights Reserved.
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Generating electricity from wind

The Grid System

=B §

Wind Turbines MV Switchgear Power Transformer Overhead Line

| 11



Measuring wind power

@

Capacity Factor

1s a measure of how much energy
1s produced by a plantcompared
with its maximum output.

U.S. utility- scale
wind operated at an average

17% capacity factor in 2022.

Source: Energy Information Administration, 2022.

Wind farms are variable
energy resources with
output dependent upon
the time of day, season,
and weather patterns .

[ 12
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Demand for wind power
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Levelized Costof Wind Energy2009-2021

200
$169
150 $148
The cost of wind energy
EEREE
100 go2 $95 $95 o0/ :
$101 g9 $81 ¢77 47 A) 1N the
$62
} I I $60 ¢56 $54 $54 o5 IaSt 10yearS.
$50 $48 g5 I I I I
$32 $32 330 $29 $28 g¢06 $26
0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: American Clean Power | Annual Market Report 2021. | 14



Currently 4,179 MW ofoperating wind,solarand
energy storage capacity across Indiana

* 3,468 MW in wind generation online

e 673 MW insolargeneration online

* 38 MW instorage online

* l4th highestgeneration across the country

Approximately 4 Iprojects, 8,248 MW of generation
and storage under development

e 5 projects, 980 MW in wind generation

« 31projects, 6,928 MW in solar generation

« 5 projects, 340 MW in energy storage capacity

15
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2,188

-~ B

Annual and Cumulative Wind Power Capacity:
OH

;..!f. —'-;_ | & r =
12, S| .
— N 5 550 2,317 3
Lo W
| 6128 S T Ky )

ok | 208 installed in 2021, which brings the
8,173 G . .
S cumulative year - end capacity to

| : 135.843 MW

>0 to 500 MW ] >500 to 1,000 MW ] =1.000 to 2,500 MW ] >2.500 to 5,000 MW ] =5.000 to 10,000 MW ] >10,000 MW

HI 125

206

Source.: American Clean Power Association | Annual Market Report 2021.
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Cumulative U.S. Solar Installations by State @ edp

o1 aW

of solar capacity is installed
nationwide, enough to
power 23.3 million homes .

Top 10 Solar States by Installed Capacity
through 2021

California — 35,950 MW
Texas — 13,947 MW

Florida — 9,012 MW

North Carolina — 7,935 MW
Arizona — 5,743 MW
Nevada — 4,967 MW
Georgia— 4,299 MW

New Jersey — 3,927 MW
Massachusetts — 3,927 MW
10 Virginia — 3,790 MW

=100 100- 500 mmm 500-1,500 mm1.500-15000 mmm 35,000+

©Oe NGO RWD =

Source.: SEIA/Wood Mackenzie Power & Renewables U.S. Solar Market Insight Q2 2022 . 20



Share of New Capacity Additions (%)

100% 3% 4% 3% 3% g
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0%
2010 2011 2012 2013 2014 2015 2016 2017 2018

m Solar MW Natural Gas ®mCoal mWind M Other

Source:SEIA/Wood Mackenzie Power & Renewables U.S. Solar Market Insight Q2 2022.

2019

U.S. Annual Additions of New Electric Generating Capacity

(o]

2020

2021

2022
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.3#(.

Solar accounted for nearly

46 percent

of all new U.S. electric capacity
installed in 2021.

| 21
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Measuring solar power edp
Solaris a criticaland rapidly growing part of America’s electric
grid, producing enough energy to power more than 16.1million

homes nationwide and counting.
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Generating electricity from solar

v

The Grid System

DC Electricity

The solar panels absorb sunlight and generate
DC electricity. Many have trackers installed to
tilt toward the sun as it moves across the sky.

> [@) = ¥+

Inverter
The electricity goes through Then it flows into the
an inverter, converting it to grid, supporting the

AC electricity. region’s energy needs.

| 24



Solar array size and applications
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Residential Solar
e Jto 15 KW

* Rooftops,single family homes
« $2.84/watt

Source: Solar Energy Industries Association, 2019.

Commercial/IndustrialSolar

Utility-Scale Solar

1t0 5,000 KW c H+MW

Rooforground- mounted on * Ground- mounted installations
commercialorindustrial onopen land

properties  $0.83/watt (fixed tilt)
$139/watt

| 25
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Measuring solarpower

Capacity Factor

1s a measure of how much
energyis produced by a plant
compared with its maximum
output.

Solar PV systems
are

energy resources
with output

dependent upon
the

SolarPV accounted for50% ofall
new electricity- generating
capacity additions in the first
quarterof2022,

Source: NREL. Solar Energy and Capacity Value, Energy Information Administration. |26



Solarparks and land use (L.)edp

Compared to otherpower generating sources,solarenergy has a relatively smallfootprint permegawatt.

TotalU.S.land area

“My land is very important to me.

EDPR hasn’t done anything that ,i
can’t be removed off of the land.

; Land areaneeded to powerthe entire U.S. with solarPV

_ _ They’ve planted grass on it
The entire United States could be to keep it from eroding.

powered by solar energy with They rea I
. . an € 1anaowners.
Jjust 0.6 % ofthe nation’s land.

- Walt Pooser

Source.: Solar Energy Industries Association, 2021. South Carolina landowner
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Levelized CostofSolarEnergy2009-2021

$394

323
s $270

$226

$166
$149

$148 $104

$86
$70

$61
$91 572 %53 g46  $44 ga2 g4
$58

$101

B9 96 540 g36 $31  $30

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: American Clean Power | Annual Market Report 2021.
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The costofsolar
energy has fallen

71% 1n 10 years.

|29



U.S. PV solar deployment forecast

U.S. PV installation historical data and forecast, 2010-2027
35

30
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of new ultility - scale PV solar

will be added from 2022 to 2027,
nearly doubling the amount
installed in the last decade.

Capacity [GW, )
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Source: Solar Market Insight Report, Q2 2022

Source: U.S. Solar Market Insight 2022. /30
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Intro to energy storage
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Table of Contents

‘ Energy storage: How it works

‘ Market forenergy storage
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Source: American Clean Power Association, 2022,
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NUCLEAR

NATURAL
GAS

The need for energy storage

ENERGY _ - _ _
STORAGE / Energy storage is a critical hub for the entire grid,
| augmenting resources from wind, solar, and
&2 = ) omenns ) .
hydro, to nuclear and fossil fuels, to demand side
mNspomAmN] resources and system efficiency assets.
STORAGE

ENERGY
EFFICIENCY

SYSTEM
EFFICIENCY

Source: American Clean Power Association, 2022. 35



Charging edp
> Renewables
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Discharging S‘LZ%

O Charging HOWO |Ithlum—|0ﬂ

cellworks
Discharging O

ELECTROLYTE

Lithium - ion cell

36
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Lithium ion battery cells take many form factors:

Cylindrical Prismatic Polymer Pouch
Db Tl m?&m +ve/ve Terminals svelve Terminals
Pressure Relief Vent

Separator

Powered by growth in the
electric vehicle market, lithium-
lon battery manufacturing is
rapidly growing.

Separator Cathode

Stationary
Energy Storage
Module and Rack

Electric Vehicle
Battery Packs

37

Source: University of Michigan Center For Sustainable Systems, 2017.
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Energy
Arbitrage

Spin/Non-Spin
Reserve

Increased
PV Self-
Consumption

Frequency
Regulation

Reduction

Voltage
Support

Energy storage
applications and

Time-of-
Use Bill
Management

value streams

Centralised

Resource
Adequacy

Distribution
Deferral

Transmission

Transmission
Congestion Relief

Transmission

Deferral Behind the meter

Distributed

Source: Rocky Mountain Institute, “The Economics of Battery Energy Storage,” 20189. 38
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Energy storage in the U.S.

Hybrid Clean Power Projects

In2023,0over IIGW ofnew hybrid project
capacity came online,95% ofwhich is
comprised of solar + storage projects.
2023 hybrid installations were 90 %
higherthan2022,setting a new record in
the hybrid space.

In total, over 30.7 GW of hybrid project capacity was
operational in the U.S. Solar + storage projects have
become dominant over the past five years and now
account for 80% of operating capacity. Wind +
storagemakes up 13% of operating hybrid capacity,
wind + solar+ storage 3%, and wind + solar the
remaining 3%.

Capacity (MW
O solar + Storage pacity (MW)

a "
@ Solar + Wind + Storage A 334 £ Pipeline
O solar + Wind T [ Partially ©nline

Sources.: American Clean Power Association, Annual Market Report 2023. ,
Source: CPIQ O Wind + Storage & 1,000 O onlline 0
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Annual and cumulative energy storage ) edp

power capacity

U.S. Annual and Cumulative Battery Storage Capacity Growth (MW) U.S. Annual and Cumulative Battery Storage Capacity Growth (MWh)
8,000 18,000 25,000 50,000
8,000 16,000 45000
Battery storage om0 14500 20000 s0000
. . . = E
installations in 000 1000 2 _ 003
= = = z
2023 outpaced S 5000 w0000 2 : 0000 8
) £ 3 & 25000 =
@ 4,000 go00 g 3 o
2022 ,the previous  : E . 20000 2
3,000 6000 E 2
record year,by E wooo &
95%.a near 200 w000 5,000 10,000
p
. 1,000 2,000 5,000
doubling of
0 0 0 0
1 1 1 EE o o w @ ~ ® @ g9 5 & 9 gz = o 2 T 2 2 = 2 2 3 5 o 3
capacity installed in 88 : s :aiza8d§8§ 88 22 :zaszgfsié
MW te rms. B Annual e Cumulative Annual e Cumulative

Source.: American Clean Power Association, Annual Market Report 2023. 41



As ofthe end 0f2023,there was 17,027
MW /45,588 MW h ofbattery storage

operating across the country.

Energy storage growth

Large-scale battery storage capacityiS
estimated toincrease from 1GW i1n
2019 to 80 GW 1n 2030, according to the

average forecast.

Source.: American Clean Power Association, Annual Market Report 2023.



Lithium - ion battery pack prices have
fallen 82 % from more than $780/kWh in
2013t0$139/kWhin2023.

2023 EDP Renewables North America LLC. All Rights Reserved.
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Benefits of energy storage




)) 0
Enhancing reliability, reducing costs, and @ep
increasing grid resilience by:

e e

70

_ . _ Synchronizing the delivery
Smoothing out Protecting Higher energy of electricity to consumers
variable energies productivity density and businesses

Source: American Clean Power Association, Benefits of Clean Energy Storage, 2022. 45



<‘\ ) ) edp
Making clean energy more viable

Energy storage
enables us to power
the grid using
renewables like

solar and wind,
even when the sun
has set or the wind
IS not blowing.

Power (MW)

PV QOutput and

Peak Demand ———

Mismatch

System Demand
-------- Wind Generation Qutput*
------------- Photovoltaics Qutput®

Wind and PV
OQutput
Crossover

R Peak Demand

Fl
—F
P}

* Without regard to ramping.

T -
- = -
s .

Hour of Day

Source.: American Clean Power Association, Benefits of Clean Enerqgy Storage, 2022.
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Thank you!

andrew.magner@edp.com

www.edpr.com/north-america
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