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Core Expertise

Electromaanetism FPower Electronics
j Applied Electronics

Power Systems /

—_—l Industrial Embedded Systems
Electronlc Systems

Electrical Drives Signal Processing

Industrial Systems Control Engineering
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Expertise in basic research
- What we have done -

Modelling of electrical machines

Control principles for

electrical machines Analysis tools for

odelling of e
distribution systems

nduction heating

i : High frequency models
Magnetic bearings of power components

Energy C¢
Efficient

ansmission on markets

Real time operatjrig systems

Energy efficiene
For embedded gystems

Theory of regulation

Materials technology _
Power electronics based

energy conversion

Analysis tools for
electromagnetic and heat fields
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Expertise in applied research
- What we have done -

Motor drive technology
New types

of motor drives

Modelling of electrical machines

Energy Conv

Control principles for Efficient ergy

electrical machines Modelling of

induction heating
Main concepts

for 8MW 12000rpm
High-speed machines

Magnetic bearings
= technology

Materials technolog Water power plants

_ Network connection
Power electronics based

energy conversion Energy\conversion

Real time operating systems in generation

for embedded systems

_ Power electronics
Analysis tools for Windmills, e.qg.

electromagnetic and heat fields 3 MW, 16 rpm direct drive PM-
generator development
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Expertise in areas of application
- What we have achieved -

Analysis tools
for distribution systems 1000 V distribution systems

Theory of regulation Distribution vision

2030 DC distribution

Transmissi Transmissi

High frequency models

of power components Business models

Power electronics based DLC

energy conversion Regulation models

Energy efficiency
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Expertise in areas of application
- What we have achieved - 1000 V distribution -
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Example of 1000 V distribution

36 customers

e ABCADDY/ 400 V

Total power:180 kW — cwmr@r@um 201HR/1000 / 400 V
'ke%ranr?s?orme
- - 20 1/0.4 KV or 20/0.4 kV transformer
Costs [KE] 20 kV lines | 0.4 KV lines [Transformers Total L1989 Rt ansformer
Investments 1105 81.0 304 221.8 Load point .Q‘
Losts 0.14 9.0 6.1 15.2
Outages 110.3 0.02 110.3
Fault repair 8.4 3.6 12.0
Maintenance 9.9 5.3 15.2 )’C
Total 239.2 98.9 36.4 374.6 / \ & *
R, ‘104 kv BOHNA
- . s ¥\50 KYA20/0.4 kv
Costs [k€] 20 kV lines 1kVlines | 0.4KkV lines |Transformers Total
Investments 56.4 59.0 58.1 29.7 203.3 ‘;
Losts 0.12 3.7 6.0 9.7 19.6
Outages 56.4 0.04 0.01 56.4 20/0.4 KV
Fault repair 4.3 24 2.6 9.3 . 50 kVA x.
Maintenance 51 3.6 39 12.6 30 kVA \ I V 1/0.4 KV
Total 122.3 68.8 70.7 39.4 301.1 \ / 30 KVA
.'

Compared to 20/0.4 kV system:
= 8 9% lower investment costs
= 20 % lower total costs

TKm
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How to develop the distribution system
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New technologies
- Cost of different investment strategies -

80 000 000

70 000 000 - -~~~ e
60 000 000 -

50 000 000 - O Outages
40 000 000 0O Maintenance

W Losses
30 000 000 E

O Investment

20000000 + - -4 | S}t |

Total cost of the strategy [€]

10000000 { | - f

0 ‘
Rebuilding with  Lines next to Lines next to Lines next to Underground
old technology road road + road w ith cables

1 kV technology covered
conductors +
1 kV technology
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Industrial Cooperation

POWER FACTOR AXCO

LUT LOCAL Enterprises
Competence Centre THE SWITCH JAROTEK
for Power Electronics HST
-

Electronic solutions

VACON
Fortum, Vattenfall

New Power applications
Energy companies
Tens of ABB

distribution companies CDMC motor and drives
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Industrial Application Results

ABB: PMSM-series and ACS 600/800 PMSMDTC
ACS 600/800 active network bridge
ACS 6000 synchronous machine drives
Motion control research, ACS M1
VACON: New frequency converter technology
Heatmasters: induction heating
The Switch: large windmill generators 3.8 MW, 16 rpm, High-speed technology
8 MW, 12000 rpm, BioCHP 1000 kW, 14000 rpm
AXCO-Motors: Special electric machines machines e.g. for small windmills and
hydro power
Robert Bosch: SR-drive for automotive use
Metso: paper drying system, condition monitoring systems
Waterpumps: automation and new small water power generators
KONE: lift motor development work
1000 V electricity delivery system
Wartsild: New Genset technology
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