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Macro trend

E-Mobility is a central part of a
smart, decarbonized,
environmental friendly

urban lifestyle

Enduser needs

Easy to find,
E easy to pay,
fast,

charging service that is
always available

E-Mobility Trends

Charge Point Operators:

Viable business models
Promote and roam charge points
Lower total cost of ownership
Available and reliable service

Car Manufacturers:

High power charging (>100 kW)

500km distance
(90 kWh battery)

High voltage systems
(800V / 1000V)



A\ nELTa Energy Trends

« E-mobility will increase energy demand
* Increase of renewable energy
« Energy demand fluctuation

« Supply disruptions due to spikes in
electricity consumption

« Network capacity cannot be quickly
increased

» Network capacities are based on
forecasts of peak demand for electricity




Requirements
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A\ nErTa Managed Charging

Dedicated charge point
per car

1 iy
B ey

Load balancing over
building

—

Evolution of Challenges on Power Grid

Efficient

Energy
Management
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Smart charging definition
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Smart charging means — dynamic
grid power limit sharing among
groups of charge points:

1. Central system communicates
with each charge point

2. Central system communicates
with local controller. The controller
decides about power limit for
charge points



A\ nerma Integrated Solutions from Delta

Energy

DC Fast Business
Management “ .
J Integration

Charging

AC Energy
Charging Storage

Delta Confidential



A\ nELTA Ultra Fast & Smart charger

® 150 kW DC power, 43kW+22kW AC
power

Up to 400A charging capacity on CCS
plug

Four charging sessions in parallel
Dynamic grid power limit sharing
among connectors (smart charging on
cabinet level)

Delta Confidential



Al\ELTtI Example — charging session (Audi e-tron)

===Charging power = ——Charging current ===Battery voltage
200 500
180 450
g 160 400 Z
— 140 350 £ ¢
S 120 300 £ §
8 100 250 3 O
2 80 \\\ 200 £ >
2 60 ~ 150 O£
S5 40 TP .
20 - 50
0 L0

0 5 10 15 20 25 30 35 40 45
Time [min]



A\ nELTa Efficient Energy Management

L S .

Business Layer C;O
E-Mobility Back Office

Roaming Platforms

e-mobility
Service Provider Platforms

Local Power / Energy Management Layer Service Process Integration

. Building Management Integration DEEMS

Efficient Energy
Management Local Pgwer Management
Integration
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A\ nELTa Efficient Energy Management

« Management of energy production, energy storage,

DEEMS Site EV charging stations and loads.

Controller

 Customizable and web based visualization.

« Remote site monitoring and management.

* Fully customizable to manage systems with different

production, storage and load configurations.

Efficient
Energy

Management




A AELTIA

Power Grid

Contracted

Connection 150 kW max

Contracted Tariff
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A\ nELTa Arbitrage
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A\ nELTa Peak Power Capacity
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A\ nELTa Security
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Case Studies



£\ neLTa Case: Overcome Grid Limitations

Bratislava - Greenway, lkea

EV Ultra Fast Charger and energy storage at IKEA
parking area

« Ultra Fast Charger is connected behind main utility
power meter — to existing building infrastructure.

» Limited grid power for charging

« Site controller monitors grid power consumption and
controls the power conversion system

» Storage System supports the grid and reduces peak
power demand during EV charging sessions.

* In case the battery is empty the power limit of the EV
charger is reduced. The battery is re-charged




£\ hELTA System Architecture in Bratislava
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Anea Case: Avoidance of Tarif Exeeding

Munich - Deutsche Funkturm, Olympic Tower
150 kW EV Ultra Fast Charger and power management

» Contracted peak power of 500 kW for the whole
location.

* The peak demand is checked by DNO in 15 min time
intervals.

» Delta Site controller calculates the average power in the
interval and dynamically controls the power limit for the
EV charger to make sure the the peak demand in the
given period is still below contractual value.



A\ nELTA System Architecture in Munich
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AI\ELTA Case: Building Integrated Energy Solutions

Hoofddorp NL - Delta office

EV infrastructure, peak shaving converter,
PV system and building automation

« Advanced power management to protect grid
connection and integrate with building automation
infrastructure (Office equipment, HVAC systems,
Lighting, etc)

« Main grid connection is tailored and fixed to designed
load level

Additional equipment, e.g. EV chargers generate
peak power demand shaved by energy storage

« Solar installation delivers additional power not
synchronised with power demand



Aneta  System Architecture in Hoofddorp
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A NELTA

B0

Delta Confidential

Real time records
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£\ nELTA Energy saving achievements
" | DELFA BUILD Aaml' NG| |

“Delta’s EMEA headquarters
achieves annual energy savings up
to 45%

Delta Confidential



A\ nELTa Integrated Solutions from Delta

Delta addresses the energy challenges of tomorrow
such as increasing e-mobillity, the balance of central
and distributed energy and rising energy cost by a
holistic approach to energy savings.



Smarter. Greener. Together.

To learn more about Delta, please
visit www.delta-emea.com




