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ABB Smarter Mobility

Fast charging infrastructure to reduce CO2 emissions

Thomas Hering, Head of Sales EV Charging Germany "l‘== ==
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Innovation an
Change

Example: ABB high
power charging




Innovation and Change

Start with what is available, innovate & optimize along the way and stay in the game

City pharmacy Wiesloch, Bertha Benz, 1888 OLEX-gas station Hannover, 1923 ,Gas“ station of the future
first official gas station

Optimize your business case!
Start with selling gas at

Change and innovate!

pharmacies! Focus on sustainability and

efficiency!

©ABB

. Source left and middle pictures: Internet AL HR HD
October 11, 2019 | Slide 4

Source right picture: “Gas station of the future in the city”, 2018



ing spaces

= \é/ O

= % ; ]T

nnmn n t_‘-‘_’
Urbanization Digitalization Flexible Generation Flexible Consumption
Until 2050, 70 % of all people will Until 2020, more than 33 bn devices will Until 2025, the solar market will grow Until 2040, more than 55 % of vehicles will be
be living cities be connected globally to 150 GW electric
UN Study Strategy Analytics Study Frost & Sullivan Bloomberg
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Long term goal - preserve living conditions on our planet

CO, Emissions and global warming - “Only 12 years left to limit climate change catastrophe”

Source: google, fires in southern Europe, Africa and Brazil

We are on the wrong path:
* Global warming: +1 °C today*
* Current outlook: +3 °C by 2050

Growing awareness:
* Previously agreed limit +2 °C insufficient

« Correction to +1.5 °C necessary (IPCC* Paris,
2018)

2/3 of global carbon pollution produced by
transport and energy generation sectors

Cutting of carbon emissions by 45% until 2030
(20% cut under 2 °C scenario) —and

down to zero until 2050

©ABB *United Nations - UN

October 11, 2019 | Slide6 *Intergovernmental Panel on Climate Change - IPCC

*vs pre-industrialized times



Mission to Zero (CO.)

Electric vehicles can help achieving targets

Benzin Erdgas Diesel Elektro Emissions per km driven throughout the

200 full life cycle of a vehicle [g/km]

Vehicles:

* Gasoline: e.g. VW Golf 1.0 TSI

* LNG/CNG: e.g. VW Golf 1.4 TGI

* Diesel: e.g. Peugeot 308 BlueHDi
* Electric: e.g. Hyundai IONIQ

150

100

Klimawirkung: @ Emission in g CO2 [km

e Advantages:

Zero CO, emissions locally

Zero NOx emissions

2017 2025 2017 2025 2017 2025 2017 2025

Less noise emissions
CO:-Emissionen pro Fahrzeugkilometer uber den gesamten Lebenszyklus (Fahrbetrieb und Energie-

bereitstellung sowie Produktion, Wartung und Entsorgung),

links fur ein Fahrzeug, das 2017 neu zugelassen wird, rechts fur eines, das 2025 neu auf die StraRe kommt.

©ABB
A I
October 11, 2019 | slide7 Source: NPE Fortschrittsbericht 2018 (heute Nationale Plattform Zukunft der Mobilitat), 2018/19 a4



Outlook on global EV penetration

Mass adoption needed for significant decrease of emissions

Vehicle Sales (millions)
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Growing Acceptance
More of the auto market
moves to service revenues.
Growth of electric fleets.

Early Adoption | A ]
Auto OEMs, Private/

Public Fleets and

Utilities begin to invest.
A

|

- 100%

- 80%

- 60%

- 40%

- 20%

0%

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
China =smUSA m=smEU msmindia ms=mROAsia RoWorld —"EV % of Total Vehicle Sales"
|
Mass At':loption

High EV penetration and emergence of autonomous cars fully integrate energy,
telecommunications and transportation

S3Jes 3|2tY3A [e101 JO % A3



Capability of the German electricity grid

Load-managed charging and increased flow of energy will enable the energy transition

120 Vollelektrifizierung (2050) 1

Energy transition enabled by EV charging:
* reduction of peak loads
» electrical heatpumps
* time-shifting (to peak generation)

2108

100

80 375

-50%
60

554 2. Grid-supportive and load managed charging to
decrease cost of the energy transition / grid
extension to 1.5 bn Euros p.a. until 2050

40

Investitionen [Mrd. €]

20

3. Electric mobility will help co-financing the extension
Szenario F3 " szenario M1 of the grid due to increased electricity flow while
Ladeleistung THiw remaining at moderate cost levels

! 45 Mio. ! 30Mio
$ . % ‘et G B $ . % ‘ea o B 4. Load management can be applied without
" 7 GW . °
ﬂ]]]] 17 Gw 127 GW Wind Onshore ]]I[]I 127 GW Wind Onshore dlsadvantages for users.
B gesteuert (Mittelspannung) gesteuert + (Mittelspannung)
% qgesteuert (Niederspannung) gesteuert + (Niederspannung)

Source Picture: Agora Verkehrswende, Agora Energiewende and The Regulatory Assistance Project (RAP) A DD
Source Text: Own summary based on ,Verteilnetzausbau fur die Energiewende - Elektromobilitat im Fokus“, 2019 FARPED



Climate program of the German federal government

The way forward

1 Mio public
charging points

Simplification of
approval process for
charging...

Switching off coal
power plants

Switching off ﬂﬁ 65 % Renewable
nuclear power plants | -: :— |  Energy Generation
=
Financial support for o-:r;—:u .|-_$H CO2 tax for heat and
commuters mobility

Decrease of cost for

More... ..
electricity



We want to support this transition
ABB company profile — global footprint in EV charging*

Pioneering technology leader in digital industries

$410 bn market, growing at 3.5 - 4% p.

a.

Electrification Industrial Automation Motion

Robotics & Discrete Automation

33% Asia, Middle East and Africa 31% Americas

36% Europe

$29 bn revenues, 110,000 employees

*More than 11.000 DC chargers sold globally
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First ABB factory to be
operated without
emissions:

,Mission to Zero*“

- 3500m? photovoltaics
2 12Mwp

Chargers, Battery Storage,
E Energy Management System
J o OPTIMAX, CHP

LS, saving ~630 t CO,/year

ABB/Busch-Jaeger, Ludenscheid




ABB fast charging infrastructure to reduce CO, emissions

Depot charging of a large bus fleet

Flexible positioning of
Power Units

= Depot-Boxes for smallest
footprints

. _

———o ———o ='
—

ABB 150C Heavy Vehicle Charging Power per
Charging Systems Charging System —
ABB HVC 150-C
I N 1
—— 00O

— LD '@' °£a1
110 — >213Mio. —— 100 % —— 83.000t

Bus lines and Passengers Total electrification Zero emissions in
more than 921 every year of fleet until 2030 bus and tram fleets
km of distance until 2030*

28888888 .°.

©ABB
October 11, 2019 | slide 14

Ladestationen, elektrotechnische Infrastruktur und Netzanschluss
werden im bestehenden Raum liber den Bussen im Depot installiert.



ABB offers solutions to start and scale

From power generation to the vehicle

e B

E-bus chargers

l / | Energy storage Power quality
DC fast chargers - HVC150 - B.E.S.S. — PQF, PCS100

— Terra systems Substations

. ] — Transformers
AC chargers ABB'’s solutions will work together
— EVLunic

seamlessly throughout the whole value chain

W —

I - 3 —
P > s
¥ Heigg i{‘ g;_ - rAr -
B e 2 | T
{ o i ‘ | " = i |

Grid automation

Creramarecnor I
N Building automation Components Renewable
- ABBAbility — KNX, energy mngt. ~ DINrail & integration
distribution boards - HVDC(, solar, wind

©ABB
October 11, 2019 | slide 15 mpD



ABB Charging Infrastructure

Perfect match for any use case — passenger car charging

Regular Charging Typ 2 (AC) DC Wallbox Fast Charging (,,DC”)

AC “destination” Laden DC “destination” Laden
3-22 kW 20-25 kw 50 KW

4 - 16 h charging time 0,5 - 2 h charging time 15 - 45 min charging time 5 - 20 min charging time
| - b -
s} I -'
*{:-"(rl
ABB AC EV Lunic Series ABB DC Wallbox Series ABB DC Terra Series ABB DC HP Series
onse ARD

October 11, 2019 | slide 16 RpD



ABB Charging Infrastructure

Perfect match for any use case — commercial vehicle charging

Depot charging systems (Depot and) Route charging systems

50 - 150 kW (sequentiell) 150 - 450 kW 150 - 600 kW

2 - 10 h charging time 0,5 -2 h charging time 5 - 20 min charging time

ABB HVC Depot (D) Series ABB PantoUp (PU) Series ABB Pantograph Down (PD) - OppCharge Series

©ABB
October 11, 2019 | Slide 17 RpD
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