Department of = s

ENERGY TECHNOLOGY AALBORG UNIVERSITY
DENMARK

Introduction to the Project

This research project initiated by the department of Ener- (1] Jensen H, Schaltz E, Andreasen S, Keer S, Koustrup

: : P. Evaluation of Fuel Cell Range Extender Impact on
gy Technology at Aalborg University was founded toge- Hybrid Electrical Vehicle Performance. Vehicular Tech-
ther with the European Regional Development Fund, — n0'o9 IEEE Transactions on 2012

_ - [2] Pillai JR, Bak-Jensen B. Frequency Control Reser-
grant number ERDFK-08-0011, for developing state of  vesand voltage Support from Electric Vehicles. In: Ano-

: : Id Int ti f Electric Vehicles in O
the art components for electrical vehicles (EVs) of the fu- ey Mtk Jonm Witay Pebloations. 2015
ture. The project was organized in different work pack- - [BIPillai JR, Bak-Jensen B. Capacity of Distribution
: : : : : Feeders for Hosting DER. CIGRE-ELECTRA 2013.
aged each involving research in different areas (Fig. 1). (41 pilai JR, Huang S, Thegersen P, Maller J, Bak.

' | I I - Jensen B. Electric Vehicles in Low Voltage Residential
AS a part Of_ the prOJeCt an AUC.jI A8 with an internal CO.m Grid: A Danish Case Study. IEEE PES Innovative Smart
bustion engine was converted into an EV, thereby making Grid Technologies (ISGT) Europe Conference 2012.
: : : - _ - [5]Pillai JR, Huang S, Thagersen P, Maller J, Bak-
It possmle to incorporate the different developed technol Jonsen B. Integration of Electric Vehicles in Low Volta-
ogies on a real EV platform, the AAUDI. ge Danish Distribution Grids. IEEE PES General Mee-
ting 2012.

- [6] Pillai JR, Huang S, Thagersen P, Mgaller J, Bak-
Jensen B. Charging Schedule for Electric Vehicles In-

A clear benefit of choosing a EV, is the removal of pollu- volving Distribution Grid Constraints. IEEE Trans on

: : : : Smart Grid.
tion from the city to the power plant outside the city. By 71 Pillai JR, Thagersen P, Bak-Jensen B, Electric Ve-

using the power generated by renewable energy, the EV  hicles to Support Large Wind Power Penetration in Fu-

ture Danish Power Systems. IEEE Vehicle Power and

IS by far more green than an ordinary petrol vehicle. Propulsion Conference 2012.

~ [8] Frandsen, T. V.; Rasmussen, P.O.; Jensen, K. K.,
"Improved motor intergrated permanent magnet gear
for traction applications," Energy Conversion Congress
and Exposition (ECCE), 2012 IEEE , vol., no.,
pp.3332,3339, 15-20 Sept. 2012
Tomorrow’s high-efficiency - [9] Rasmussen PO, Frandsen T, Jensen KK, Jessen K.
electric car integrated with the Experimental evaluation of a motor integrated perma-

power supply system nent magnet gear. Energy Conversion Congress and
Exposition (ECCE), 2011 IEEE 2011:3982-9.

- [10] Ritchie E, Leban KM. Student Learning Projects in
Electric Vehicle Engineering. 20th International Confe-
rence on Electrical Machines, ICEM 2012 2012.

- [11] Barreras J. V., Schaltz E., Andreasen S. J. and

John K. Pedersen
Grant Holder
Ewen Ritchie

Project Manager

Anne Schmidt
Administrator

Minko T. ; Datasheet-based modelling of Li-lon batteri-
. es ; IEEE Vehicle Power and Propulsion Conference ;
Project Management and Ewen Ritchie “High Effidency Tradion Modelling and Optimisation 9th-12th October 2012 ; Seoul , Korea.
Coordinator Serheraranshes Systems Battery Use _ [12] Leban K., Ritchie E., Thegersen P. B., Agreseanu
A.; Grid Connection Rules for Electric Cars Integrated
Hans Christian Becker dasS Vll’tua| Power Plant in Smart G”ds, 2013 The 8th In'
Erik Schal J ; S Knud K H : H : :
Rapid Chgrgini; gftzBatteries Energy Op?tri]ri?snation and Toerernotl\cl)tyl\gztzen gl'\i;zrr]Igean’tseennderaer ternat|0na| SympOS|Um on Advanced TOpICS N EIeCtrlcaI
Management Engineering; 23th - 24th May 2013; Bucharest, Roma-
nia.
Paul Thegersen Ewen Ritchie - [13] Frandsen T. V., Rasmussen P. O., Jensen K. K.,
Integration and synergy with P . f foll
the domonatation projost Berg N. |., Holm R. K., Mathe L. and Matzen T. N.; Mo-

Power System

tor Integrated Permanent Magnet Gear in a Battery
Electrical Vehicle; 2013 IEEE Energy Conversion
Congress and Exposition; 15th-19th September 2013;
Denver, Colorado, USA.

Fig. 1: Organisation chart.

Electric Vehicle

The project studied the Plug-in Rechargeable Battery parformance
Electric Vehicle and its effect on the Electricity Supply 38 kWh
System. Also a new battery and traction drive system

was proposed and requirements for Public and Private - 1200 Nm
Charging Stations were evaluated. As a part of the pro- ~ 128 kW
posed traction and battery system, two state of the art
traction motors including internal magnetic gears was de-
veloped and a 38 kwh 800 V battery pack was build and
installed in the AAUDI platform. In order to control these
components, a Motor Control Unit (MCU) Vehicle Control
Unit (VCU) was developed and installed.

Methods for supporting the Electricity Supply System
from the Electric Vehicle Battery were considered. Fur-
thermore a method for extending the range before re-
charging, using PEM Fuel Cells was also proposed.

Research Results

The state of the art research developed in connection
with the project has lead to numerous published papers,
and international rewards. The papers can be found at
the top right of the poster.

Fig. 3: AAUDI Prototype
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