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Determine generators’ output to reliably meet the load
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New Zealand’s prime minister wants
fully renewable by 2035
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New Zealand

https://www.zmescience.com
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California

https://www.utilitydive.com

Switzerland votes to phase out
nuclear energy and switch to
renewables

Turbine Runner Repair
Canyon Hydro repairs and replaces hydroelectric turbine runners.
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Switzerland votes to phase out
nuclear energy and switch to
renewables
About a third of the country's electricity comes from nuclear reactors
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The Goesgen Nuclear Power Plant near Daeniken, Northern Switzerland. ( FABRICE COFFRINI/AFP/Getty Images) )
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Swiss voters have backed government plans to replace the power from ageing
nuclear reactors with renewable energy. 
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What does fully renewable mean?

Permanently shutdown all thermal plants?

Control GHG emissions from electricity generation?
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Dealing with anticipation: the scenario trap

14 scenarios for electricity demand and generation mix in 2050.
There are 14 different optimal plans: which to select, if any?
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It works, but its complicated...
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DOASA/JADE/EMERALD model has three nodes

Water as a battery, but
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EMERALD output
[Fulton and Foster, 2018]

carbon emissions???
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Carbon emissions
[Fulton and Foster, 2018]
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What does it cost?
Introduction Multistage stochastic programming Some results Conclusions

Compare thermal capacity reductions with CO2 reductions

Expected cost per annum and emissions outcomes for capacity
reduction and direct emission reduction. Direct emission reduction

maintains coal and gas plant at low utilizations.

sweet spot: 85-90% ⇑

Data driven
mathematical models:

Uncover
interconnection
effects

Enhance
economic
efficiency

Improve
operational
reliability

Inform political
debate
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