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“After a 100-year Hiatus,
Batteries are Helping Again”

Thomas Edison’s vision: Many
central station power plants and
distribution networks utilized battery
systems in the 1890s.

... Broadway/42"d Street: 1898

Source: Engineering News, Vol. 30, p 358, Nov. 2, 1893.
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Fig. 3 —Load Diagram of 53d St. Station, Edison I

luminating Co., of New York City, Sept. 30. 1893. E
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Project Development i
+ Technology Fluence was formed to A Siemens and AES Company

be the leading battery
energy storage

TECHNOLOGY
SIEMENS Whibany globally

Ingesnity for Gife 12+ 100+ 21

Technology YEARS PROJECTS COUNTRIES
| AND TERRITORIES
+ Sales/Delivery Channel
1,500+ (¢3) 6,700+
TOTAL MW GW-HOURS OF DELIVERED
DEPLOYED OR AWARDED SERVICE GLOBALLY
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Economic case for Energy storage continues to gain momentum worldwide

ARIZONA
SOLAR + STORAGE, PEAKER

CALIFORNIA
2000 MW TARGET BY 2024

Ao 0 S
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MASSACHUSETTS
MA SMART 1GWH BY

NEW YORK " 4
3000 MW TARGET BY 20

NEW JERSEY = ..~
2000 MW TARGET BY 2030

FLORIDA 3 3.0GW
409 MW SOLAR+ STORAGE, FP&L

: 1.3 GW
Ireland ii * Germany

1.3 GW
ONTARIO CA
Cé&l TO REDUCE GRID FEES

HAWAII

{ N
SOLAR + STORAGE RFP 3.0 GW L

AZ
MEXICO *
SOLAR + STORAGE BAJA, CA

PUERTO RICO

RENEWABLES & MICROGRIDS 258H':/|W

DOMINICAN REPUBLIC

360 MW
FREQUENCY & RESILIENCY

CHILE
ANCILLARY SERVICES

MARKETS WITH STORAGE TARGETS

BRAZIL OR LARGE AUCTIONS OR DEPLOYED

TRANSMISSION ENHANCEMENT
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MARKETS WITH PROPOSED STORAGE
TARGETS OR PROPOSED TENDERS

IRELAND
500 MW FREQUENCY AUCTION

UNITED KINGDOM
CAPACITY & FIRM FREQ. RESP.

GERMANY

GRIDBOOSTER 1300 MW
SPAIN

ENERGY MIX, STORAGE TARGET
2500 MW BY 2030

FRANCE

ANCILLARY SERVICES

ITALY

ISLAND MICROGRID

S. KOREA

COMMERCIAL & INDUSTRIA, >5
GW DEPLOYED

JAPAN

RENEWABLES & STORAGE TO
MANAGE RAMPING

PHILIPPINES
STORAGE FOR SYSTEM SECURITY

INDIA
SOLAR + STORAGE TENDERS AND
DISTRIBUTION RELIABILITY

AUSTRALIA
SUPPORTING TRANSMISSION
STABILITY, SOLAR + STORAGE

SOUTH AFRICA
RENEWABLES INTEGRATION
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12,000

10,578
10,000
8,000
MW
6,000
2020 Energy Storage o
Installation *
(Utility, Commercial & Industrial,
and Residential Storage)

2,000
0

IHS H1 2019 WM 2019 BNEF 2019 Weighted Avg.

THE WALL STREET JOURNAL. BloombergNEF
T e AN et The global energy storage market will grow to a

itwhen needed.

cumulative 1,095GW/2,850GWh by 2040, attracting
5662 billion in investment over this period.

@ THE WORLD BANK
LHEY

First, energy storage is key to realizing the potential of clean energy ) —
© Fluence Energy LLC. All Rights Reserved. Source: BNEF 2019 Global Energy Storage Forecast; IHS H1 2019 Grid r—
Connected Energy Storage Market Tracker; WoodMackenzie Sep 2019; l l




Global Solar

Additions
(Additions & Forecast)
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Market data continue trending upward, annual storage installations
expected to grow 200% to 300% over 5 years

External Market Forecast — Annual Installations Grid, C&l & Residential
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; Sources: BNEF 2017, 2018 and 2019 Global Energy Storage Forecast; IHS H1 2017, 2018
© Fluence Energy LLC. All Rights Reserved. and 2019 Grid Connected Energy Storage Market Tracker; WoodMackenzie Oct 2018 and
Sep 2019;




$/KWh Battery Cell Price, 2010-2025 ($/kWh)
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Average market view
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Battery production capacity is growing rapidly

> 750 GWh
among top 12,
‘ reaching over 1.2
: TWh in total

Under constructio
Fully commission

60 GWh .
50 GWh
43 GWh
36 CWAS34 GWh
20 GWh 32 GWh 309 gwh
31 GWh . 34 GWh - 25 GWh 3 30 Gwh 24 GWh 10 GWh
24 GWh | 18GWh
18 GWh > oW
5 GWh 5 GWh e 8 GWh

(‘ A-c suvoor - porthvolt @Y

ABEI SAMSUNG SDI
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Sources: BNEF 2019 Equipment Manufacturers Database




What drives growth?

11
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TRANSFORM YOUR
NETWORK

TRANSFORM YOUR
GENERATION

TRANSFORM YOUR
ENERGY USE

In Front of the Meter

Frequency
regulation

0.5-1h

Flexible Peaking
Capacity

Up to 6h

Generation
Enhancement

Up to 1h

Renewable
Integration

Up to 4h

Behind the Meter

2
Microgrid & Islands

Up to 4h

4
Critical Power

Up to 1h

6
Energy Cost Control

Up to 4h

8
T&D Enhancement

Up to 4h
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Energy Storage Value appreciation - Example US: Ultilities actively including
storage as a resource in integrated resource plans (IRP)

On the ground experience

D aps

@~ DUKE
%" ENERGY.

CAROLINAS

@

@ Xcel Energy’

Colorado

ALY %

) '

il

IRP assumption
on storage

400 MW by 2032
(5.3 GW of gas)

200 MW by 2023
300 MW by 2026

50 MW by 2020

275 MW by 2023

650 MW by 2021

No storage, 456 MWs
of new peakers by 2023

Notes / Actual projects

400 MWs ES + >400 MWs existing gas
in 2019 RFP + plans to replace gas with
storage when contract expires in 7 years

Announced 407 MW BESS to be sited on
solar farm

Received bids for storage (standalone and
w/ renewables) far below expectations

RFP for 400+ MWs of
storage issued in 2019

13 © Fluence Energy LLC. All Rights Reserved.

Source: ESA / Fluence Analysis of Utility IRP’s
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Peakers are rarely used: in the U.S. the majority have low
capacity utilization, and average run times of less than 8
hours per start

Transform your Generation

73 GW (67%) of peaking .
capacity has average

capacity factor of 10% or

less AND average hours

per start of 8 hours or less.

' 91.5 GW (84%) of
peaking capacity has
average capacity
factor of 10% or less.

80 GW (73%) of
peaking capacity
has average hours
per start of 8 hours
or less.

30

Average Hours Per Start

-10
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-
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Capacity Factor (%)
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Renewables accelerating the needs for peaking capacity Transform your Generation
globally

Net load - March 31
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Rapid energy storage growth reflected in the scale of large,
recently announced Solar+Storage and standalone projects

VIETRA

ENERGY

{ ) Hanwha

f}%ﬁ%ﬁ%ﬁm

PARTMNERS

@2 AREVIA

&

320 MW ES 380 MW ES 2 x 100 MW £

+1.2 GWh + 690 MW Solar + 800 MWh 7
CA, USA NV, USA LEE INTERGEN

N\ 175 MW ES
+ ¥ Szl -+ 700 MWh
UK
NEXTera
100 MW ES ENERGY 2%

+ 400 MWh
CA, USA

409 MW ES
+ 75 MW Solar
FL, USA

300 MW ES
+ 400 MW Solar
CA, USA

100 MW ES
+ 400 MWh
AZ, USA

360 MWh

+ 90 MW Solar
HI, USA

450 MW ES
NM, USA

+ 200 MW Solar
South Australia
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"f? alintaenergy

100 MW ES

Transform your Generation

.\ Eurus Energy

240 MW ES
+ 720 MWh
Hokkaido, Japan

wfuda SUN FOR EVER

3.6 GWh ES

+ 1.2 GW Solar
India

NEOEN

900 MW ES
+ 600 MW Solar
South Australia




Transformative global T&D projects under consideration RIEHE{IBYIIENE T

France

Qu'est ce que Ringo
et comment fonctionne ce systeme?

Désormais, le systeme Ringo permet de booster les lignes
pour absorber les pointes de transit

Et la batterie 2
reldche 30 MW

30 MW

1;1 === % .;-:T,:'_; e : e ——:. & 5 " g VDE

1.3 GW Gridbooster

“Virtual Storage”

Project Ringo
“Virtual Power Line”

l — .
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Investment

Opportunities

© Fluence Energy LLC. All Rights Reserved.

Raw materials +
Battery manufacturing

Disclosed Value (Millions USD)
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- AMI mmm Customer Energy Management

Electric Vehicle Infrastructure = Energy Storage

mmm Utility Back Office Utility Network Operations

Wood M

ackenzie Power & Renewables Gnd Edge Data Hub and Energy Storage Data Hub

Technology
(Solution +
Digital)

Technology

—
2017

DER Services mm Distribution Automation
= Grid Edge Customer Analytics ~ mmmGrid Edge Network Analytics
=a-Deal Count

2016

2018

+ Projects

40

20

Development
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Thank You

Marek Wolek
Vice President, Strategy & Partnerships, Fluence
marek.wolek@fluenceenergy.com
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