
Feasibility	Study	and	Plant	Design	of	Geothermal	Energy

• 4.69	MW	of	Electrical	Output
• 14-wells
• 7-pumping	wells
• 7-production	wells

• Supercritical	carbon	dioxide	working	fluid
• Pumping	Rate:	150	!"

#
• Downhole	carbon	sequestration
• 10%	sequestration

• 28.5	MW	of	Electrical	Output
• Improves	the	geothermal	loop’s	efficiency
• Flue	Gas	Separation	done	using	the	Pressure	
Swing	Adsorption	process
• CO2 recycled	for	make	up	of	geothermal	
fluid
• N2 used	as	a	blanket	gas	around	the	
production	wells
• Adsorbate:	Zeolite	13X

• 4.1	MW	of	Electrical	Output
• 82wt%	ammonia	water	mixture	
• Flow	Rate:	50	!"

#
• Heat	from	the	flue	gas	superheats	the	

ammonia-water	mixture
• Ensures	vapor	phase	is	maintained	

throughout	the	turbine

89%	of	electricity	comes	
from	fossil	fuels
• Coal-powered	generation	
phaseout	by	2030
• Air	pollution	costs	between	
0.7	– 2.1¢ per	kWh
• Approximately	10%	of	
renewables

Highest	CO2	emissions	
• 3	times	the	national	
average
• $170/ton	by	
2030Expected	carbon	tax	
hike

Geothermal	is	a	
strong	contender
• Consistent	
availability
• 15,854	MW	capacity	
installed	globally
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Regulation	Name Governing	Body Description
Geothermal	Development	Act	[1] Government	of	Alberta [1] Aimed	at	governing	the	safe	and	

responsible	development	of	
geothermal	plants	in	Alberta.[1]

Oil	and	Gas	Conservation	Act	[1] Government	of	Alberta [1] Governs	new	wells	production	and	
developments	in	Alberta.[1]

Directive	089:	Geothermal	Resource	Development	
[1]

Alberta	Energy	Regulator [1] Regulate	licensing	involved	with	
geothermal	development	in	
Alberta.[1]

Manual	012:	Energy	Development	Application	[1] Alberta	Energy	Regulator	[1] Looks	at	procedures	and	schedules	
based	on	the	intended	use,	depth,	
and	other	factors	of	the	
geothermal	cycle.[1]

Directive	067:	Eligibility	Requirements	for	
Acquiring	and	Holding	Energy	License	and	
Approvals	[1]

Alberta	Energy	Regulator	[1] Looks	at	liability	and	risks	that	
need	to	be	taken	into	
consideration	for	any	new	projects	
especially	geothermal.[1]
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Operational	Life 25-years*
*Typical	reservoir	lifetime	I	
expected	to	be	50-years,	
however,	due	to	the	novelty	of	
the	design	a	conservative	
estimate	of	25-years	is	used

Payback	Period 15-years
Net	Present	Value $207M
Fixed	Capital	
Investment

$477M

Annual	Operating	Cost $20.9M
Annual	Revenue $35.3M

Flue	Gas

CO2,	O2,	N2,	
H2O

CO2

CO2

PSA Thermal	Map	of	Alberta

• 20MW	of	clean	energy	produced
• Novel	to	Alberta	hybrid	geothermal	design
• Hybrid	design	promotes	the	retrofitting	

geothermal	wells	to	existing	Natural	Gas	
Plants

• Flue	Gas	separation,	CO2 captured	and	
sequestered

• Net	Present	Value	of	$207M

Conclusion

TERRA INDUSTRIA
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