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OUR INDUSTRY EXPERTISE: OVER 40 PROGRAM AREAS SERVING A WIDER RANGE OF SECTORS

F&S has a long track
record (avg. 15Y+) in
having industry analysts

and consultants
tracking value-chains of
each of these markets
and sub-markets.
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TOP TRENDS DRIVING GROWTH IN THE POWER & ENERGY SECTOR

RISE OF RENEWABLES
Decarbonization, decentralization

& digitalization of energy systems ‘3"'
R <

CCUS: CARBON
CAPTURE, USAGE &

STORAGE

Critical emissions
reduction for power gen
and heavy industry

SUSTAINABILITY & CIRCULAR
ECONOMY

Resource optimization, social and

environmental impact
THE GLOBAL GOALS P

For Susta

ELECTRIFICATION OF
INDUSTRIES

Mobility, shipping,
aviation, home heating,
industrial process

ENERGY STORAGE DIGITAL
More' innovations and TRANSFORMATION &
scaling up of storage
INNOVATION

capacity
Digital power, VPPs

FUTURE OF HYDROGEN

Hydrogen economy, green & blue
hydrogen, fuel cells

POWER SERVICES

Advanced service propositions for
an aging installed asset base

Source: Frost & Sullivan
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WHERE IS THE INVESTMENT GOING?

In 2030, 85% of power investment will be renewable and 93% will be low carbon
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FROST ¢& SULLIVAN 5

| Offshore Wind Biomass




DECADE OF DECENTRALISATION

Annual investment in decentralised energy will approximately double over the course of the decade - accounting

for approximately 25% of total power generation investment
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STORAGE USE CASES WILL CONTINUE TO INCREASE AS THE TECHNOLOGY DEVELOPS

Universe of opportunity for storage will continue to expand through continued technology innovation, supportive

regulation and cost reductions

Electric Supply Reserve

Capacity
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Grid
System @ Transmission and Distribution
Upgrade Deferral and
Substitution

Electricity
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Storage
Universe

Wind/Solar Generation Grid @
Integration

g Substation On-site Power

Renewable

Integration
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Renewables Capacity Firming Time-of-Use Energy Cost

Management
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/Customer

o Demand Charge
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Shift ® o
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* Avoiding peak charges

e Opportunity for revenue
stacking

* Lower incentives for sale
back to grid

* Regulatory mandates

Key Restraints

* Lack of subsidies

* Regulatory barriers

* Uncertain ROI

Source: Frost & Sullivan
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KEY TOPICS FOR DISCUSSION

Grid-Scale Storage in Reserves &
Storage the Home Production

Just Lithium? Beyond
The Contenders Batteries

Source: Frost & Sullivan
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RAPID ESCALATION IN GRID STORAGE INVESTMENT

Global deployment will reach 11.2 GW annually in 2025 and 19.3 GW in 2030, while the $2.0 billion annual

investment in 2020 is poised to increase to $15.9 billion by 2030

Total Grid Battery Energy Storage Market: Investment and Annual Capacity Additions Forecast, Global, 2019-2030
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
I nvestment 1,370 2,009 5,699 5,299 6,628 8,088 9,228 10,912 | 12,710 | 14,439 | 15,923 | 15,944
espwAnnual Capacity Additions 1,621 2,389 6,751 6,295 7,898 9,704 11,236 | 13,192 | 15,293 | 17,341 | 19,146 | 19,260

Q “Grid-scale battery energy storage will be a major challenge to traditional peaking plants and

will fundamentally underpin the next wave of renewable investment”. Source: Frost & Sullivan
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ASIA FORECAST TO ACCELERATE INTO FIRST PLACE IN 2027

Asia and North America are anticipated to be the leading regions, accounting for 46.2% and 32.4%, respectively, of
the total grid battery storage power capacity by 2030

Total Grid Battery Energy Storage Market: Capacity Deployment Forecast by Region, Global, 2019-2030
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 (chg';)
H RoW 375 509 938 1,576 2,261 3,030 4,021 5,123 6,346 7,686 9,191 10,844 35.8%
M Asia 3,067 4,037 5,204 6,945 9,414 13,054 | 17,679 | 23,644 | 30,979 | 40,405 | 51,463 | 62,207 31.5%
W Europe 1,648 2,166 2,971 4,088 5,061 6,158 7,316 8,862 10,796 | 12,852 | 15,154 | 17,917 23.5%
m North America 1,048 1,763 6,113 8,913 12,683 | 16,883 | 21,343 | 25,923 | 30,723 | 35,243 | 39,523 | 43,623 37.8%

Source: Frost & Sullivan
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REGIONAL GRID STORAGE TRENDS

0 .
@ . North America currently the hottest growth market, but Asia coming to prominence. European market evolving

i fast
] Europe Asia
North America W * EU Clean Energy legislation 5., Greater growth after 2023

* Largest global marketin 2021 = * Limited frequency regulation J/Ji - Chi ith 35% of elobal

* Hybridization of RE with storage opportunities I adcljr;'?i’o\;:l; o 20‘;8 e

ITC and utility procurement, key § > IS0 [Iel[EE * RE Integration, transmission

drivers ’
deferrals and ancillary
services
\

Latin America

* Regulatory barriers

Africa and Middle East

X

* RE-plus-storage to replace diesel
generation in Africa

* Chile as a hot spot

* Renewables firming and
transmission deferrals * Batteries to support surge in solar PV in

the Middle East o 437

Source: Frost & Sullivan
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ARSENAL FOOTBALL CLUB BET’S ON BATTERY STORAGE

*ﬁ' ' Universe of opportunity for storage will continue to expand through continued technology innovation, supportive
q-i ->

a . regulation and cost reductions

Key Features Of This Installation

Features:
 A3MW/3.7MWh battery storage —
Pivot Power EDF on 15 year contract.

Avoiding peak demand:

* Peak demand —sell energy back to the
grid.

* Avoid peak time consumption — prices
can be double.

Shared revenue model:

e Revenues shared between Pivot
Power, Arsenal FC + investor Downing
LLP.

Source: Pivot Power, Power-Technology & Frost & Sullivan
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EUROPE THE LEADING REGIONAL MARKET FOR RESIDENTIAL BESS

Japan and Australia the key markets in Asia

Residential Battery Energy Storage: System Installations Forecast by Region, Global, 2020-2030
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CAGR
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 | (2021-
2030)
Middle East & Africa  28.0 25.0 20.0 21.0 22.0 25.0 27.0 28.0 30.0 35.0 38.0 4.8%
M Asia & Oceania 157.5 182.4 | 2138 248.3 3159 | 4016 = 517.9 650.1 | 8027 | 9720 | 11857  23.1%
M Latin America 8.0 10.4 13.5 16.9 21.1 26.4 33.0 41.3 51.6 64.5 80.6 25.5%
m North America 108.0 133.5 156.1 186.9 223.7 261.9 | 3063 3586 = 4128 | 4772 5540 | 17.1%
m Europe 217.5 261.6 | 29858 329.2 3642 | 4147 | 489.9 593.5 7089 | 8312 | 9785 | 15.8%

Source: Frost & Sullivan
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GERMANY WILL CONTINUE TO DOMINATE THE EUROPEAN MARKET

Further upside potential in 2022 as higher energy costs encourage more households to consider residential solar

PV + storage

Residential Battery Energy Storage Market: System Installations Forecast by Country, Europe, 2020-2030
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CAGR
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 (2021-
2030)
B Rest of Europe 7,000 10,000 12,600 15,372 18,754 22,880 28,600 35,750 43,972 54,525 66,521 23.4%
® Nordics 5,950 9,500 11,685 14,256 17,962 21,555 26,943 32,871 40,760 48,912 59,672 22.7%
W Switzerland 5,000 6,000 7,200 7,920 9,108 10,747 13,434 16,390 20,323 24,388 29,753 19.5%
® Austria 7,000 10,500 14,700 17,640 21,168 25,402 31,752 38,102 44,580 51,713 59,469 21.2%
m Netherlands 3,000 3,120 3,245 3,375 4,387 8,774 17,548 26,322 34,218 41,062 51,328 36.5%
Spain 13,000 14,950 18,688 22,425 26,237 31,485 38,411 48,014 59,538 72,636 88,616 21.9%
W ltaly 26,500 42,000 46,200 48,510 49,965 53,463 61,482 70,090 79,202 88,706 100,237 10.1%
W France 10,000 11,000 12,100 12,947 13,594 14,138 15,552 16,485 17,969 19,766 21,742 7.9%
m UK 15,000 16,500 20,625 24,338 29,205 35,046 42,055 52,569 65,186 80,830 100,229 22.2%
W Germany 125,000 138,000 151,800 162,426 173,796 191,175 214,116 256,940 303,189 348,667 400,967 12.6%

FROST ¢& SULLIVAN
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REGIONAL RESIDENTIAL STORAGE TRENDS

@ 1
[0) o
‘<@. s . US and China catching up on early movers Germany, Japan and Australia

Europe
* Germany dominates 3,

* High price electricity markets bf//j
* Lower incentives encourage N

North America
* California key market %

* Grid resiliency

Latin America
* Immature market with |
low volumes of sales

FROST ¢& SULLIVAN

self consumption

Asia
* Japan and Australia leading
markets
* China key hub for future

Africa and Middle East
* Low volume market
* Gulf region key pocket of growth

A

L7

Source: Frost & Sullivan
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KEY PLAYERS IN THE RESIDENTIAL SOLAR+STORAGE VALUE CHAIN

Consolidation within the value chain likely to drive further efficiency savings and lower price points for customers

PV Kit Component Suppliers Battery Suppliers Integrators/Distributors Installers

o — — - — —

PV Panels, Power Racking Behind-the-meter battery

C SOLARWATT
A Ed
AIBED Schneider N soLax

BayWa re.
renewable energy

M VARTA

i i Finance, Installation & PV Kit Supplier (Residential

! Power Optimisers, Inverters systems ! Maintenance Rooftop)

| PV Modules -—--T | >z

! T - AEEAIGEE  SHARP () Houmps O cerra) @ LG Chem ! , -

. Trimasolar_,, . T | - .

! = Canat:llamSoIai\'?e“eSQIa ! ' Fragmenfed WITh ThOUSC’ndS
Inverters/PV Monitoring O Segen - pviiisdirect g of regional installers

E fngeteam W‘ &;{57 E @ o E R | 5:50 -

Primary Route-to-Market

Partnership with distributors or Partnership with distributors or Direct to market via upfront Direct to market via

utilities for product marketing utilities for product marketing payment by customer and partnership with distributors
; and sale ; and sale ; partnership with local ; ;
installers

Source: Frost & Sullivan
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LITHIUM RESERVES & PRODUCTION

A small number of countries account for a huge percentage of overall reserves raising dependency concerns

Lithium Reserves, KT Lithium Production, KT
Australia Australia
Chile 8,000 Chile
China China
Argentinia Argentinia
Zimbabwe Zimbabwe
Portugal Portugal
Brazil Brazil
Namibia USA
USA Namibia

0 2500 5000 7500 10000

Source: Frost & Sullivan
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CONTINUED INNOVATION THROUGH THE 2020S SEE A NUMBER OF TECHNOLOGIES VYING FOR FUTURE
MARKET ADOPTION

Lithium-ion currently dominates the market, but by 2030 the picture could be very different

Battery Technology Roadmap

Research & Technology Market Cost Mass
Technology Status .
Development Demonstration

Introduction Reduction Production

Lithium-ion Mass Production

P Demonstration NG CRIEEGaNEEn Mass Production
Sodium-ion .
Market Introduction Mass Production

Potassium-air R&D Demonstration Market Introduction
Magnesium-sodium R&D Demonstration Market Introduction
Graphite dual-ion R&D Demonstration Market Introduction
Aluminium-air R&D Demonstration Market Introduction
Demonstration Market Introduction Mass Production

Zinc-Bromine (Flow) Demonstration Cost Reduction

Market Introduction Mass Production

Vanadium Redox (Flow) Demonstration Cost Reduction

Market Introduction Mass Production

Year 2020 2022 2024 2026 2028 2030

Source: Frost & Sullivan
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SOLID STATE BATTERIES KNOCK OUT LITHIUM?

' Solid state batteries offer the potential to increase charging lifetime, decrease weight and faster charge times

2 — 10 times the density of
lithium

80% more energy stored than
lithium-ion

System One

16M Q : 800km range for EVs

Solid
Power

Source: Frost & Sullivan
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THERMAL STORAGE GAINS TRACTION

®

Significant growth forecast in the second half of the decade, as solid state materials or molten salts are deployed across a larger number of applications.
Over 608 MW of Thermal Storage is under development or has been announced, with projects predominantly in Chile, South Africa, and United States

Global Installed Capacity in GWh

1,

U4
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NA _ W0,
600.0 541.5 , ; _’P
W USA Installed Capacity
300.0 265.0 . \4
233.0 Announced/
200.0 | P Underdevelopment
100.0 \é,
hil -
R Y
2022 2025 2030 South Africa
Thermal Storage Installed Capacity (Europe) Technology Efficiency Suitable Applications
PCMs STES . o o °_ °
0.3% I\ 1.59% Sensible TES 90% -92% $25-S30/KWh 10,000 Cycles <500°C-700°C
Latent TES 90%-92% $25-S90/KWh 3000-5000 Cycles <600°C-750°C
Thermo-Chemical 40%-50% S$80-S160/KWh <100-500 Cycles 500 ° C-900° C
Molten
95;‘ ';; Mechanical-Thermal ~ 40%-60%  $400-$800/KWh 20-40 years <200°C->400°C
. 0

Source: Frost & Sullivan
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COMPRESSED AIR ENERGY STORAGE

offering the same benefits to the grid

CAES / LAES systems are suitable for grid scale storage (up to 500 MW)and cost lesser compared to Pumped Hydro storage, and Flywheels while

3.0
2.0
1.0

0.0

0.8

2020

Installed Capacity in GW

2025

2030(F)

CAES Projects Announced/Under development

North
America
17.5% Europe
67.1%

@
&

~10000 cycles),
Scalable, and

discharged over
several hours

Durable (25 years/

Why CAES / LAES?

Highly efficient when
combined with
waste heat recovery, and
cost effective when
repurposed caverns are used.

©
3

Response Time:
3-10 minutes
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Estimated Capacity Additions . _
(2022-2030) Estimated Investments in CAES
projects and
. F&S Estimate)

= ..
= "

Source: Frost & Sullivan
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FLYWHEELS

@ With response time in milliseconds, Flywheel Energy storage systems have a unique role to play in frequency /voltage regulation and in improving grid

stability with storage requirements of up to 20 MW
S IR S (I ATFTHEE = Estimated Capacity Additions (2022-2030)
N 3400 miller orojcs an
projects and

% . F&S Estimate)
Flywheels Operational (2020): ~931 MW

ApAC  NA ROW
03% 7-0% 0.1%

Source: Frost & Sullivan
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KEY CONCLUSIONS

Decade of strong growth forecast for grid battery storage

High energy costs driving residential market

Cost of lithium raising concerns over its dominance

Role for non-battery storage in the overall market — longer duration

Source: Frost & Sullivan
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