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The power transmission network
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EXISTING PRINCIPLES LOCAL PRINCIPLES
Distance algorithms
GLOBAL PRINCIPLE Angle based algorithms and others
Two or more phasor measurement units  BALTIC STATES: [ stonia —5—] s P
(PMU) provide synchronized real-time EXPERIENCE <1 =
information regarding the state of the system .
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Today Energy Grid —_
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Future Energy Grid
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E.0 Energy Rosearch Cenkber

Characteristics of Present and Future Energy Grids
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Generation highly
concentrated

System is quasi-static

Generation is "totally” under
control

Load are statistically
predictable

Flow of energy from
transmission to distribution is
unidirectional

Distribution is a totally passive
system

More distributed generation

Fundamental
Changes

Renewable sources are not
totally predictable (uncertainty)
and not under aur control

Power injection happens also
at distribution level

The system is characterized by
higher dynamics, e.g. wind puff




Technology Insertion Opportunities ——l=rm
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= Micro-Systems for Co-generation

« DC Grids

=  Mini-Systems and District Level
management

= E-mobility and Distributed Storage
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HEV and EV A —

EXON Encngy Hosearch Cenber

The presence of electric and hybrid cars is
destined to grow in the near future

Possibility of using installed batteries as
storage devices

Advantages at system level

Load leveling is possible

Support of the integration of renewable S
energy sources in future grids - % i i 0w
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Hybrid Technology Energy
Management

Engine output

Deceleration
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