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Growing issues for water and energy
@ Energy sector: depletion of fossil resources, environmental impacts

@ Water supply: availability and sustainability of water resources

Water for energy Energy for water
*Cooling systems

*Hydropower *Pumping

*Extraction and mining *Transport
*Fuel production *Treatment

*Emission controls *Desalination
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Open loop

Cooling systems

Closed loop
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Water in electricity production

Water uses:
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@ Carbon capture and storage (CCS)
@ Flue gas desulfurization (FGD)
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TIAM-FR model: long term planning tool

@ TIMES Integrated Assessment Model developed by ETSAP (Energy
Technology System Analysis Program)

Technology-rich representation of the energy systems: bottom-up
model

Global model: 15 regions

Long-term development of the energy system (2005-2100)

@ Technical optimum: minimizing the discounted global cost
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Scenarios

Scenarios for new installations.
No change of existing power plants water factors.

@ BAU (Business as usual scenario): Water factors for new

installations = Water factors for existing installations

@ CL: new installations use only closed loop systems (better efficiency
enables to decrease the temperature difference)

@ CL+NE: new installations use only closed loop systems and better
efficiency allows decreasing the flow needed in the cooling system
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Worldwide electricity generation by source
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Focusing on fresh water
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Water specificities

FGD water footprint
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Water specificities

FGD water footprint
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This water-energy model could enable finding a global
optimum between these two essential resources!

Strategic factors

@ New installations: some have a major water footprint

@ Better efficiency

@ Cooling systems

@ Emission control: FGD (+10%), CCS(+90%)
Further analysis

@ Evaluation of the CCS technology water footprint

@ Extraction, beneficiation . .. of fossil source

@ Biofuels
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Thank you for your attention !
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Reference Energy System : RES
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