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Headquarters and key locations

Dublin, Ireland ——@)
@— Morges, Switzerland
@— Cleveland, United States

* Chairman & CEO - Craig Arnold

* Ranked 3rd among our 18 peer } -
companies in total shareholder @ Sdo Paulo, Braz

return in 2020

e Two-thirds of our Board of Directors
are women or U.S. minorities
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Powering Business Worldwide
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@— Shanghai, China

Electrical Sector:
2020 Sales $11.4 B

Industrial Sector:
2020 Sales $6.5 B

Total sales:
$17.9 Billion USD

Net income:
$1.4 Billion USD




The electrification
of our economies

The electrification of our economy is the most Il |I
efficient way to decarbonize the World, but this
increases power demand and risk of grid congestion. Power demand

increases by

8 65%

over 2018-50

Transport BU|Id|ngs IndUStry Blc‘)ombergNEF-Sector coupling study
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Flexible energy systems
will power the future.

Through our

EVERYTHING AS A GRID
approach, advancing
technologies and digital
intelligence, we are
iIncreasing and optimizing the
energy the world relies on.
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Buildings as a Grid

Buildings are becoming energy hubs. You need to
be prepared for the future - integrate EV chargers or
leverage renewable energy produced on site while
managing the energy flows and planning power
capacity.

We enable our customers to:

» Get a future-proof electrical infrastructure

» Reduce carbon footprint

* Improve resiliency

» Safely and securely adapt to fast changing
standards and regulations
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EVCl is a central component of energy transition in buildings and | 1,
enables a complete packaged electrical solution i

EV Charging System Grid Integration
Manage charging points Optimally connect to grid

Smart
| meter
0]
Demand
response
loads
L4\ f

78 68 o
J gt

Behind-the-meter Grid-scale

Eaton

Energy Intelliware

; Storage

Evs/ | DR S::;::vfr':d .
Microgrid | [

Charge Point
Operator (CPO)
Software




Building energy
management software

SOLAR PANELS

All-in-one software management - N
system to manage the energy flows P ——
in your building I -
Monitoring of the connected devices (energy storage, PV b | L ‘
production, EV charging infrastructure, electrical meters) s H L n
Optimization (Maximize solar self-consumption, time of 7 ~mf _m
use, peak shaving, load shifting, EV Charging power
limitation) -
PV production forecast % I -
UTILITY SMART DISTRIBUTION ENERGY
Firmware update management GRID METER BOARD STORAGE

Alert notifications
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Dashboard

Charts
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Assets
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Users and
Permissions
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Routine
Scheduler
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Settings

Office5 >

Montrottier
Dashboard
Welcome back, Fabrice Roudet
All connections active
B e - @ o ( E«\ Grid Power
N - Critical ‘\\ Consumption
Loads o
Solar Panals Other Loads Ao Today Last 30 days
20.3 kW 19 kW “ 178 kwh  #* 402 kwh
TOTAL
CONSUMPTION
85 kW @ e
e e i \ Self-Generated
B o o 5 (@)
c-@- - -9 = \ Energy
: Today Last 30 days
Electric Grid - EV Chargers “w 81% 2 97%
EDF Electricity E @ 66 kW
50 kW [}B
72%

Storage Units
Discharging

14.7 kW

10! 15°C Ssunny ﬂ

e Fabrice Roudet

( @ ! Photovqltam
\ / Production
Today ast 30 days
~ 11 kwh “ 429 kWh
N

|j 3' =: EV Charger

\ / Consumption
Today Last 30 days
A 192 kwh ™ 460 kwh



User benefits

Maximize earnings Continuity of supply Sustainability Customer Service
Give greater control over Give continuity of supply Facilitate the wider«- | Safe technolo,g'y
energy supply and sel- Enable grid stability and~  @doption-and deployment  ¢,stomer Service
consumption of PV efficiency of renewable -

Help avoid peak charges power generation

Reduce the reliance on
expensive fuels like diesel

We help customers integrate EV chargers, leverage renewable
energy produced on site while managing the energy flows and

E ‘T‘N planning power capacity.
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Impacting 6 sustainable development goals
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Food for thoughts in African context

Cost of EV and infrastructure

Urban planning

End of life and disposal of batteries.
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Legislation and Regulation / Common standards
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We have a Climate Emeggency..

/
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Transportation is a large CO, emitter

Greenhouse gases by economic sector

World 2020

Other: 5%

Buildings: 10%

Power coal: 29%

Industry: 23% ’—\

Power gas: 9%
Power oil: 2%

Transport: 23;

Source: CARB; IEA; Our World in Data
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California 2019

. -
Therma 18% . mmercial 3.8
0il & Gas 4.0% - ‘
Livestock 5.4%

Crops 1.6%

Refrigerants 4.5%

Other 0.5%
Waste 2.1%

Heavy-Duty Vehicles 7.8%

Passenger Vehicles 28.5%

Other Fuel Use 0.6%

South Africa 2016

Industry

Buildings 4%
4% -
Waste
5%
Agriculture
6%

Transport

1%
Sweden
CO2 Emission per Sector
Buildings Waste
Industry 2% 2%
5% '
Manufacturing & ‘
Construction Transport
1% 35%

Agriculture
13%

Aviation & —
Shipping "Em e
15%

Aviation & Shipping
3%

Electricity & Heat
57%

Manufacturing &
Construction
10%

South Africa Energy Storage Association Webinar on Vehicle-to-Grid (V2G) 3



Leave no one behind - We must include the emerging countries

Africa Population is world'’s fastest growing continent, and they will want (e)-mobility

6 billion
5.3
o aQ e
5 "—‘- ------~~
Asia " a4z
2 4.3
3
2
1.4 Latin America and
1 0.7 0.8 the Caribbean ;
05 #---—----O---------ge
y o= G G o D b - T - -— TS - T T B
S __—— = = == Northern America ’ 9
| 1 1 B — T T 101
1950 1975 2000 2025 2050 2075 2100

Source: PEW RESEARCH CENTER
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can help

Ensure energy resilience, reduce CO, emission and air pollution
and
Make E-Mobility more affordable




Batteries can be used for many applications

J
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EV batteries can support a multitude of energy apps

All EVs are born with bi-directional power flow

EV2-A tariff

Vehicle Community Frequency regulation Peak Rivian lit

to emergency off-peak Christmas tree
Home power arbitration

/Q\

Demand
response

o

vav
V2L

November 5, 2021 South Africa Energy Storage Association Webinar on Vehicle-to-Grid (V2G) 7

Ford F-150 Lightening
Powering a house

® Eskom

Demand charge Load Shedding CO; Reduction



Example: Potential V2G impact in California in 2030
If all 5 million ZEVs in 2030 were bi-directional (V2Q)

o Assuming an EV cost of $25,000 (please Mr. Musk and VW)
o 60-kWh battery
o 10 kW charger

This would result in:

o 300 GWh additional storage capacity (Today appr. 4.2 GWh energy storage is
procured in CA and 11 GWh needed by 2030 (source: CESA)

o 50 GW potential extra peak power (Average CA peak power in summer around 38 GW *)

o $125 billion invested by the EV owners at no cost to CA (grid owners, ratepayers)
o Up to 23,000,000 tons** of CO2 saved yearly

*If connected at same time.. Highest peak reached in 2006 = 50 GW
**|f charged with 100% renewable electricity

November 5, 2021 South Africa Energy Storage Association Webinar on Vehicle-to-Grid (V2G) 8



V2G a well proven technology

300,000 V2G fleet hours — Deployment in Denmark — September 6, 2016 — Now

Frederiksberg Forsynlng A utility company in Copenhagen . \ ) ‘
LT e

Aggregated 10 lesan e-nv200 (24 kWh) and 10 MagnumCap 10kW b| directional chargers

Providing Frequency Regulatlon to Energinet (TSO) #

-

118 hours V2G operation per week

L ..

Generatlng $1,800 revenue per EV per yea
BE— L
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Bi-directional EV supply chain gaining momentum

2019 2021
[ On the market: ] [ Announced/In Test** ]

¢ ¢

NISSAN VA NISSAN MITSUBISHI @ 6;
MITSUBISHI
MOTORS

RENAULT

an &

| N W By cnng B s ]

V MOTORS
&

SONO @ MOTORS
HYUNDAI

Morv

it'sinEVitable

OF @
PROTERRA

BLUE BIRD

YT=sLm RIVIAN

* Or soon to be on the market
**Or announced V2G capabilities
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Bi-directional EVSE supply chain gaining momentum
And coming down in price
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2021
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.
V2G can really make a difference

If 5 million ZEVs were added to California and all V2G capable (+- TOkW)

40,000 —
Discharge

Reduce expensive
And dirty energy use

—d Peak-cutting potential

30,000

20,000 17 GW/h over 3 hours
@310 g CO2/kWh

=16 M tons CO2 saved

3
310,000

— Charge
Soak up inexpensive
solar energy, avoid
- — ———— - — - .

Export and ramping curtailment
Where system limitations trigger
is expected to curtailment 17 GW/h over 3 hours
actually operate @161 g CO2/kWh
IRP Reference Portfolio (2030) =27 Mtons CO2 emitted
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 —

-10,000

-20,000

Hour
. Dispalchable B Geothermal Biomass/biogas CO2 savings per day
Small hydro . Wind Solar 13.3 M tons

Source: Delphine Hou, Director, California Regulatory Affairs SB 100 Modeling Inputs and Assumptions Workshop
February 24,2020
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V2G “Silver Bullet” use cases

The Energy Resilient Vehicle (ERV)

California
PSPS Events

ERVs provide resilient mobile power
when and where

it is needed in disasters
or power cut offs

Fire Hazard

through export of energy
from their batteries

November 5, 2021

Earthquake Hazard

Day of the month

South Africa
Load Shedding

Static monthly version . This schedule would apply each month. For 30 day month just drop day 31 and for Feb drop days 29 to 31.

2[3lalslel7sloliolulial131a[15[16[17[18[1920]2a]2223]2a 25 26 27 28 29 30]31]
[ [ ] L [ | ENENENEY RO [ |

Province

Mpumalanga

09:30

city/Munic 09:00 | 11:30
Thaba chweu 1:00 | 13:30
[Suburb/Town 13:00 | 15:30
Lydenburg 15:00 | 17:30
17:00 | 19:30

19:00 | 21:30

21:00 | 2330

01:30

Please note that all

South Africa Energy Storage Association Webinar on Vehicle-to-Grid (V2G)

ive, i.e. stage 3 will i
STAGES
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UYLIO - Africa’s first V2G installation in 2017

November 5, 2021 South Africa Energy Storage Association Webinar on Vehicle-to-Grid (V2G) 14



Africa’s second V2G installation - 2019
UNDP project at HQ in Namibia

GOOD HEALTH QUALITY GENDER 6 CLEAN WATER
AND SANITATION

)

AND WELL-BEING EDUCATION EQUALITY

DECENT WORK AND A 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

CLIMATE

ACTION BELOW WATER

‘I PEACE, JUSTICE PARTNERSHIPS
AND STRONG FOR THE GOALS
INSTITUTIONS

z@

SUSTAINABLE
DEVELOPMENT

GLALS
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V2G Integration with PV solar - 2019
UNDP project at HQ in Namibia

72\
(&)
\\s. /4
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Questions?

Bjoern E. Christensen
Bjoern@nextdimen.com
www.next-dimension.org
+1 408-802-0707

November 5, 2021 South Africa Energy Storage Association Webinar on Vehicle-to-Grid (V2G) 17
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Energy Landscape Common Denominator: ‘Storage’

Transmission

. Bulk Generation
b
Natural Gas
>
Nuclear ._'
._M“ Hydropower
Wind @
Biomass
[>

Solar

v

Petroleum

i ewhasor Distribution
; =1
= giinm=—=" ) | |
SER
Step-Up Transmission Lines Substation Step-Down Distribution Lines Meter
Transformer Transformer
SCADA/
Control Center
(138KkV & 230kV)

Legend
-------- Data Flows > Variable Power Flows

—p— Controllable Power Flows {>{} Reduced Power Flows

Source: DOE Quadrennial Energy Review Report
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Battery Storage Services along the Value Chain

Bulk energy
services

Electric energy
time shift
(arbitrage)

Electric supply
capacity

Ancillary
services

Regulation

Spinning, non-
spinning and
supplemental
reserves

Voltage support

Black start

Transmission
infrastructure
services

Transmission
upgrade deferral

Transmission
congestion relief

Distribution
infrastructure
services

Distribution
upgrade deferral

Voltage support

Boxes in red: Energy storage services directly supporting the integration of variable renewable energy

Customer
energy
management
services

Power quality

Power rellability

Retail electric

energy time shift

Demand charge
management

Increased

self-consumption

of solar PV

0ff-grid

Solar home
systems

Mini-grids:
System s:tahility

services

Mini-grids:
Facilitating high
share of VRE

Transport
sector

Electric2/3
wheelers, buses,
cars and commercial
vehicles

Source: IRENA

@
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Vehicle-to-Everything (V2X)

K
QUICKCHARGING AND BEYOND _ .
CHAdeMO V2X products in market V2X (1) sowce:cunsomo
vaL V2H V2B V2G
(Load) (Home) (Building) (Grid)

(%)
uyiLo
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Vehicle-2-Everything (V2X) Projects Worldwide
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Battery Recycling . Energy Generation

o /[ L Smart Grids
€ | e

— Charging
| Infrastructure

Battery Second Life

E-MOBILITY PROGRAMME
enchling electro-mobility innovation
Service

Enabling, Facilitating

and Mobilising the -
Standards
Apps Electric Mobility

/ “‘wﬁ EcoSystem
i f/ since 2013 Battery Technology
Connectivity

Components

[' 4
Mobility Options =
Electric Vehicles
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