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Variable renewable energy sources
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Some Research Areas

0 Transmission

1 Generator technologies

1 Resource characteristics

1 Societal issues

0 etc.




Transmission system is expanding

and changing
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High Voltage Direct Current (HVDC)
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Some Research Topics
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o New transmission devices

7 New network topologies

1 New tools and methods

0 etc.
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Asynchronous generation

technologies are changing the grid

fundamentallx



Simple Model of the Grid
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Operational Boundaries
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Some Research Topics

m13

1 Asynchronous system at scale

1 New methods and tools

o Correct portfolio

o New generator designs

1 etc.
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Resource characteristics are
spatially distributed, variable and
difficult to predict
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Impact of Wind on Base-load Start-ups
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Troy, N., Denny, E. and O’Malley, M.J. “Base load cycling on a system with significant wind
penetration”, IEEE Trans. Power Syst.,Vol. 25, pp. 1088 - 1097, 2010.
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Some Research Topics

Optimisation under uncertainty

Tools and techniques

Forecasting

Materials

etc.




Societal issues are fundamental
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_ Public Acceetance Of Transmission




Electricity Markets
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Some Research Topics
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0 What will demand side really look like

o Acceptance of required
technologies

0 Electricity market design

0 etc.



Direction ?
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Conclusions
B35

o Portfolio - analysis and technology
1 Research areas is very broad
1 Learning from others - Industry is critical

o More graduates needed
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