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1910 

A MERCURY ARC RECTIFIER 

CHARGING SET POWERS UP AN 

ELECTRIC CAR IN A GARAGE IN 

CLEVELAND, OHIO. 

 

ISCHENECTADY MUSEUM; HALL OF 

ELECTRICAL HISTORY 

FOUNDATION/CORBIS 

http://mashable.com/2015/07/20/early-

electric-cars 



Infrastructure Systems 

Next Generation 

Solutions 

Applied Research System  

Competence 

bmvit 

Tomorrow Today 

Austria‘s largest  

                  RTO 

Federation of  
Austrian Industries 

Centers 8 
employees  

1.300 
over 

m EUR total revenue 

143 
Subsidiary 

Enterprises 
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AIT ENERGY – RESEARCH FIELDS 

 Modeling & Simulation 

Cyber-Physical Systems 

 High Performance 

Computing 

 District Heating & Cooling 

 Energy in Industries 

 Renewable Heating & Cooling 

Thermal Energy Systems Complex Energy Systems 

Smart Grids  Network Planning & Operation 

 Smart Grid Controllers & ICT 

 Power Electronics & Network 

Components 

 Urban & Regional 

Energy Strategies 

 Energy Concepts for 

Urban Neighbourhoods 

 

Smart Cities & Regions 

Photovoltaics  Performance & 

Reliability  

 Building integrated PV 

 Emerging Technologies 

 

 Building Management 

 Building Optimization 

 

Smart Buildings 
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2015 

PlanGridEV 

COTEVOS 

CESEPS 

Leafs 



Electric Vehicle Supply Equipment 

 

Charging Station 

EVSE 

6 



7 

https://commons.wikimedia.org 

https://pixabay.com 

3.5 kW  AC  

Emergency Charging 

3.5 kW – 22 kW  AC  

Home Charging 

11 kW – 40 kW   

AC Fast Charging 

> 50 kW   

DC Fast Charging 
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AC 
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DC 
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Expansion of electric grid 

 

Smart charging 
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Results of charging with a simple local control in a large scale scenario 

SMART CHARGING SIMULATION 

• Large scale scenario with no smart charging control 

• Large scale scenario with smart charging control 
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simple charging control 

max. current ratings 

 

Restriction: EV chooses charging current 

IEC 61851 
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Plug and Charge 

charging parameter exchange (DC) 

smart charging 

 

Restriction: Charging loop up to 40 s 

ISO 15118 
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EVSE management 

Authentication, Reservation 

 

Restriction: interrupted communication 

OCPP 
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improved simulation 

using existing communication protocols 

 

Charging process not fully controlable 

Timing restrictions 
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Emulators  

for EV and EVSE 

within AIT SmartEST 
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Simulation aided Testing  

of Charging Components 

 

(Hardware-in-the-Loop) 
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Energy Efficiency 

 

22kW AC Charger 
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~ 95 % (3.5 kW) 

~ 99 % 



Standards are available 

 

Smart Charging will be important in the future – 

algorithm must be tested before 

 

Energy efficiency is already high   

CONCLUSION 
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