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•  Combining	 CCS	 with	 geothermal	
energy	could	reduce	this	cost		

•  This	 is	 proposed	 by	 the	 CO2-
DISSOLVED	technology		

•  The	reduction	cost	leads	to	lower	CO2	
storage	cost	than	«	usual	»	CCS	

•  A	 first	 techno-economic	 analysis	 is	
provided	 on	 a	 biorefinery	 producing	
bioethanol	

The	 flue	 gas	 emitted	 from	 the	 fermentation	 process	 by	 the	 plant	 is	 almost	
pure	CO2	 that	 is	 captured,	 compressed,	 and	 then	dissolved	 in	 the	 reinjected	
cold	 brine	 (highly	 salted	 water)	 to	 be	 definitively	 stored	 in	 the	 exploited	
aquifer.	
The	 second	 well	 (the	 production	 well)	 retrieves	 the	 warm	 brine	 from	 the	
aquifer.	The	brine	heat	is	recovered	trough	a	heat	exchanger	system	and	can	
be	 used,	 either	 for	 feeding	 part	 of	 the	 plant	 energy	 needs	 or	 for	 another	
domestic	use	(e.g.:	heating	network).		

A	Synergy	between	CCS	and	geothermal	energy	The	case	study	:	bioethanol	from	sugar	beets	
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Motivation:	how	to	explain	the	slow	development	of	CCS	...	and		BECCS	?	

The	case	study	:	CO2-DISSOLVED	on	a	bioethanol	plant	

Calibration	and	Results	
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Economic	results	are	depending	on	a	whole	set	of	hypothesis,	
see	Laude	et	al	(2011)	and	Royer-Adnot	and	Le	Gallo	(2017)		

2	sources	of	CO2	on	this	factory	:	fermentation	and	natural	gas	boiler	that	feeds	it.	
Negative	emissions	happens	only	for	CCS	on	both	sources	
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Towards	a	“best	case”	study?		
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4	scenarios		

A	lower	avoided	
carbon	cost	can	
be	obtained	
trough:	

•  Such	a	business	model	requires:	
•  A	low-cost	carbon	source	
•  A	convenient	carbon	sink	
•  A		profitable		carbon	use	
•  A	suitable	transport	network	

•  And:	
•  Operators	at	each	step	of	the	CCS	chain		
•  Public	Support		

•  By	now,	only	EOR	has	had	the	ability	to	mobilize	all	
these	 leverages	 in	order	to	build	up	a	complete	CCS	
chain.		

BECCS:	from	partial	capture	to	negative	
emissions	

•  Partial	 capture	 could	 help	 an	 earlier	
development	of	CCS	at	a	lower	cost	than	
total	capture	

•  Carbon	 use	 could	 also	 	 encourage	 CCS	
deployment.	

•  Bioenergy	 with	 carbon	 capture	 and	
storage	 (BECCS)	 has	 both	 abilities	 to	
develop	partial	capture	process	at	a	low	
cost,	 and	 then	 to	 reach	 	 negative	
emissions...	At	a	higher	cost	

An	alternative	technical	design:	add	
geothermal	energy	to	CCS		

How	to	build	up	a	sustainable		business	model	
for	CCS	?		
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NPV	of	CO2-DISSOLVED	
∑𝑡=2020↑2050▒​​𝑞↓𝑎𝑣𝑜𝑖𝑑𝑒𝑑 ​𝑃↓𝑐 (𝑡)+ ​𝑞↓𝑠𝑎𝑣𝑒𝑑 𝑔𝑎𝑠 ​
𝑃↓𝑔 (𝑡)−𝑂𝑃𝐸𝑋/​(1+𝑟)↑𝑡−2020   −𝐾	
Decision	rule:		
𝑖𝑓 𝑉(𝑡)> 𝔼[𝑉(𝑡+1)], 𝐼 𝑖𝑛𝑣𝑒𝑠𝑡 𝑎𝑡 𝑡			
𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒, 𝐼 𝑤𝑎𝑖𝑡

𝑉(𝑡)	Value	of	the	project	(NPV	for	the	specific	
simulation)	at	t	
𝔼[𝑉(𝑡+1)],	Expectancy	value	of	the	project	at	t+1	
Carbon	price	simulation:	
Mean	reverting	process,	volatility		yearly	of	5%	
Example	of	simulation	:	


