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Taken from DNV GL’s Energy Transition Outlook 2018

° W hy the power‘ network: WORLD ELECTRICITY GENERATION BY SOURCE

Units: PWh/yr
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 Limitations of current control and management
strategies:

= Robustness decreases because of renewable energy
sources (Low inertia phenomenon)

= Frequency restoration controllers are designed under strong
transmission line assumptions.

= Network topology is not used for control purposes.

« Key Research Questions:

= How to design decentralized control strategies for power networks,
that overcome previous limitations?

= Which power network models can be used for decentralized
control strategies design?
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e | carried out an extensive literature review on
modelling and control of power networks
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* Power network models can be classified depending on
the use of three main assumptions
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 The Power Network model synchronization model is
then defined as:

2H .. D . A
~—§+—-8 =P -y PV Y, sin(6,~5,~7,,)+u
0, i W i - i jo0if i j ij

ref ref J=1

- Where 0, = o, — @, is the frequency deviation from
the nominal value

Ricardo Cardona Rivera 6



Publications (in preparation):
« We are currently writing a review paper on modelling and control
of the power grid.

itee

INFORMATION tECHNOLOG Y Ricardo Cardona Rivera 7

eLECTRICALEeNGINEERING




* Possible Solutions:
= Design and validate @.

Multiplex network control ~ @-=
methods (Pl Multiplex =
control ) for power grids. @)= Conrroller

= Exploit Network
topology for optimal power
dispatch.

= Validate numerically and
experimentally (in
collaboration with Pisa
University) the control
strategies and design
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Thank you for your attention.



