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Negative Emissions, Energy transition and BECCS
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CCS synergy with renewables : Which role in energy transition?

Case 1 : CCS on fossil fuels

A M u Itl-l'evel Tra nSItlon PerSPECtlve (M LP) CCS is perceived as a niche coming from the current regime (Geels, 2014)
. . It helps to pursue fossil fuel use
General modellng of MLP . CCS in MLP It could be an example of resistance to change of inner actors

Risk of actors understatement of CCS uncertainties (Arranz, 2015)

‘ ‘ ., ., ‘ ‘ ‘ CCS on fossil fuels could slow down the energy transition in :
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Renewable niches : Bioenergy and * BECCS reduces the risk of carbon lock-in (Vergragt et al, 2011)

geothermal energy * Thanks to negative emissions, BECCS could reduce GHG already emitted
MLP analyses transition as a mutation process : * Here « Landscape » is climate change, but economic crisis or world energy But : .
. . . . . . * Bioenergies could generate deep land-use changes and a loss of
* from one sociotechnical regime to another, demand increase also contribute to it. biodiversity
« under the pressure of macro-level forces (the landscape), * The socio-technical régime is the current energy system, based on - Matching between bioenergies, demand location and CCS storage could
. . . centralized ener roduction, using fossil fuels and nuclear energy. duce the technological potential

e and the emergence of market niches /innovations that . eI 2 2! Ah FRRIMES NS HSENIIS Bl [TRRSnT .

) _ : * The innovations are renewable energies that could compete or be used in * And : CCS needs large scale effects and is not well-adapted for small or

could provide the basis of the new regime . synergy with CCS medium emitters, as bioenergy emitters are often.
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CO,-DISSOLVED technology: Improving CCS and BECCS with Geothermal Energy

A Synergy between CCS and geothermal -
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Designed for
small emitters

CO; capture and dissolving
system incorporated
in the well*

Reduced energy
penalty

From KeTvevan et al. (2014)

*Technology patented
by Pi-innovation, Inc. (USA)

Advantages of
CO,-DISSOLVED

The industrial plant emits CO, that is compressed with cold brine (moderately/ Sl e = §
highly salted water) into the “injection well” where it is entirely dissolved into | R Increased safety
brine before reaching the targeted underground storing reservoir (aquifer).

of storage

Implementing CO2 DISSOLVED Technology on a large
scale will require to match small CO2 sources and

geothermal sources. Weak

The injected brine was first pumped out from the same aquifer via the
“production well” so that water circulates in a closed loop between the two wells.
Before being reinjected, the thermal energy contained in the extracted brine is _ :
recovered at the surface trough a heat exchanger system. This thermal energy is s (pireiirieing aress v been fandtee in Framne. contribution .tO
then used to feed a local heat network and/or to partly supply the own energy carbon lock-in
needs of the industrial emitter.
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