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A Global Leader in Low-Carbon Energy

EDF Group EDF Renewables

70+ $964 M

years experience EBITDA

$17.3 B 22

EBITDA operating countries

152,033 3,300

employees employees

31.5 M 22.5 TWh

clients worldwide green electricity
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EDF Renewables North America

—

N
’\'.?:

7l

Grid-Scale Power Asset Optimization

Grid-Scale Power provides Distributed Solutions originates, Asset Optimization offers a full range
origination, development, develops, builds, and operates of services for all phases of renewable
transaction and construction = ustomer-focused renewable energy projects — operations,
services for large-scale wind “energy projects corporate management, procurement, routine
(offshore and onshore), solar solar, storage, electric vehicle and emergency maintenance, retrofits
photovoltaic, and storage projects. - chargi gy management. and upgrades.
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hree Themes to Watch + LCOE Implications

- Storage
- Electrification
- Integration of PV+BESS+EV

- CEPs vs CCGT
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Storage Market Still Small and Concentrated...

Wood Mackenzie Power & Renewables { ESA U5, Energy Storage Monitor Q3
2019

Top energy storage states, Q2 2019

California leads BTM; Texas is the leading FTM state
Top three markets by segment in Q2 2019 (energy capacity)

woodmac.com ‘__5_.%

Front-of-the- | Deployments

i s PR
1 California 39.2 California 47.9
2 Hawaii 10.7 Massachusetts 4.8
3 E!J PJM (excl. NJ) il New York 2.6

Source: Wood Mackenzie Power & Renswalios
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meter (MWh)

Texas 10.0

Maine 10.0
New York 3.8
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...But, Growth Projections are Substantial

Wood Mackenzie Power & Renewables /| ESA 1U.S. Energy Storage Monitor Q3

2019

woodmac.com @

U.S. market will reach 15.5 GWh in annual deployments by 2024

4-hour systems becoming the norm for front-of-the-meter systems; average BTM durations inch toward 3 hours
U.S. energy storage annual deployment forecast, 2012-2024E (MWh)
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EDF Storage Activity U.S. and Canada

235 MWH in development or construction

Ontario - GA

NH - NHEC
RFP

NY - Dev, EPC,
RFP

MA - SMART
Program
Dev & EPC

Salesforce
NJ IS HEATING

uUpP

SD Zoo, Cox
Communications VMEA - RFP

Midwest —RFP — Mostly
Pilot Programs
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Transportation Electrification

End-Uses for Lithium lon Batteries > 1,234.8 GWh Of global

lithium ion battery
manufacturing capacity
planned for 2023

G G

= enough for approx. 20% of 2018 global sales

Data Source: Benchmark Minerals
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EVs Driving Battery Costs Lower

Figure 1. EEI/IEI Forecast of EV Stock in 2030

Cumulative global EV sales by region
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Source: BloombergNEF, CV World, Bloomberg Terminal. Note: Total includes BEVs and PHEVs.

q
< €DF

renewables

EVs on the Road (Millions)

EEI/IEI Stock Forecast (2018-2030)
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Electric Vehicle Battery Pack Costs & Estimates, by technical report or study

Battery pack cost ($/kWh)
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Source: International Council on Clean Transportation, Update on EV costs in the United States, Workina Paper, June 2019
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EV Impact on Electric Grid

Historical

=
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Source: NREL. “Electrfication Futures Study™. Aug 2018. httpsZ//www.nrel.gov/analysis/electrfication-futures.html
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PowerFlex Systems -

1,500+ 6,000,000+

EV CHARGING UL-LISTED LOAD
STATIONS DEPLOYED MANAGEMENT SYSTEM

i

[ i
PROJECT i l , PROJECT i_ ASSET L
DEVELOPMENT RNERNCING TURINICEY-ERC ‘ COMMISSIONING MANAGEMENT/OM
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Advanced Controls: solar, storage and EVs

Dumb Charging + Solar Smart Charge + Solar + Storage Solution Dumb Load Profile Vs Integrated Solution

¢2Dumb Charging Facility Load PV
T:Dumb EV Load MW Dumb EV + PV M Facility Load [PV B Storage B Smart EV Charging
B New Facility Load m Storage Charging ©1Dumb Charging Facility Load = New Facility Load
g : S5 s
9 < <
3 ko §
: 7= % %m  %m ” " o
Uncontrolled EV charging: Solar helps Smart EV charging: Solar with storage Customer load shape improved for enhanced
reduce Demand Charges, steep ramp managed for TOU costs system efficiency
impact on utility Lower Customer Costs Lower Utility costs/risks
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RMI White P
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Cost of Electricity, $/MWh (2019 real $)

200

aper: CEPs competitive with New Build

Example Northeast
Combined Cycle
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Projected Competitive Implications
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% of Proposed Combined Cycle Projects
Facing Stranded Cost Risk
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Thank You.

Felix Aguayo

Director

EDF Renewables, Distributed Solutions
Felix. Auayo@EDF-Renewables.com
201-401-4438
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