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PETROLEUM*TECHNOLOGY*RESEARCH*CENTRE*

•  NonFProfit*Research*&*
Development*Company*

•  CollaboraMve*partnership*with*
Industry,*Government*and*
Research*OrganizaMons*

•  Extensive*network*of*researchers*
worldwide**

• Research*associated*with*CO2*
management**

!  IEAGHG*Weyburn*–Midale*
CO2*Monitoring*&*Storage*
Project*

!  SaskCO2USER*

!  Aquistore*

CO2geoNET 
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•  Integrated*CO2FEOR*and*
CO2*Storage*CCUS*
Project*

•  PracMcal*applicaMon*of*
observaMons,*new*data,*
and*evidence*is*key*

•  Moving*beyond*pilot*
demonstraMon*to*
commercially*operaMng*
scale**
!  Risk*Assessment*
!  UncertainMes*
!  MMV*

!

WEYBURN*(CO2FEOR)*AQUISTORE*(CO2*STORAGE)*

CO2geoNET 
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15*YEARS*OPERATIONAL*EXPERIENCE*
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AQUISTORE:*DEEP*SALINE*CO2*STORAGE*PROJECT*

•  InjecMon*began*April*16,*2015*
•  $45M,*government*&*industry*
•  Commercial*phase*
•  MMV*risk*based*from*Weyburn*
Best*PracMces!

CO2geoNET 
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!!

Weyburn Field: 
•  282 Injector Wells 
•  140 tonnes CO2 /day 

Aquistore Injector Well: 
•  One well 
•  (400 – 2000+) tonnes 

CO2/day 

CO2FEOR*WELLS*VS*CCS*WELLS*

CO2geoNET 
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SurfaceFbased:!
•  Regional*3D*seismic*survey*

•  Geological*characterizaMon*
•  Baseline*&*MmeFlapse*

•  Permanent*seismic*array*
•  TimeFlapse*imaging*

•  Electrical/electromagneMc*
•  Gravity*
•  Passive*seismic*(broadband*&*

short*period*array)*
•  InSAR*
•  GPS*
•  Tiltmeters**
•  Groundwater*&*soil*gas*

monitoring*
•  Carbon*isotope*profile*

DownFhole*
•  CrossFwell*seismic*&*VSP*
•  CrossFwell*&*surfaceFtoF
downhole*electrical*
monitoring*

•  RealFMme*P*&*T*
•  Passive*seismic*
•  Fluid*sampling*
•  TimeFlapse*logging*
•  Distributed*AcousMc/
Temperature*Sensors*(DAS/
DTS)*

•  Heater*cable*
•  Gravity*

*
Designed*for:*(1)*project/plume*monitoring;*(2)*public*assurance;*(3)*technology*innovaMon*

PLUME 

DEFORMATION 

LEAKAGE 

IN*SITU 

MMV*FIELD*LABORATORY*
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AQUISTORE: RESERVOIR SIMULATIONS 

CO2geoNET 
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AQUISTORE:*NONFISOTHERMAL*RESERVOIR**
GEOMECHANICAL*SIMULATIONS*
!

Reservoir Geomechanics 
Research Group  [RG]2 

GEM Simulation Model 

CO2 Injection and Observation Well 

FLAC3D Geomechanical Model with 
embedded GEM Model 

CO2geoNET 
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Reservoir Geomechanics 
Research Group  [RG]2 

CO2 Saturation 
Distributions after 7 
months after CO2 injection 
with 138 tonnes/day 
injection rate for P90 case 

3D 

2D Slice through Inj and Obs 
Wells 

Injection 
Well 

Observation 
Well 

Injection 
Well 

Observation 
Well 
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AQUISTORE: REPEAT PULSED NEUTRON 
LOGGING 
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2016*3D*SURFACE*SEISMIC/VSP/DAS**
Benchmark*Program**
*

Sources: 
• 682 dynamite shots, 
• 1 kg at 15 m depth 
• 2 vibroseis 

• M18 Mertz 44,000 lbs 
force run at 70% 

• 54 VP’s 
• ACROSS 
 

Recorders: 
• 630 GSR surface recorders, 

• continuous mode, not triggered 
• Sercel WaveLab recorder 
• 3 Vendor DAS Comparison 

• Silixa iDAS recorder, 
• OptaSense ODH4 DAS 
Interrogator Unit  
• SLB hDVS Interrogator 
Recorder  

Sensors: 
• 630 surface Vert. geophones 

• 20m depth in 3 x 3 km array 
• 54 live 3C geophones 

• 1470 – 2355 m depth 
• 1X single mode fiber 

• outside OBS well casing 
• 2X 1km helical surface fiber 

CO2geoNET 
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•  Variable!injecBon!
– Thermal!
– Geomechanical!

•  Well!Integrity!!
– Casing,!Cement!!

•  QuanBficaBon!
– Modeled!vs!observed!
– Validate!tools!

•  Induced!Seismicity!

2016:!MOVING!FORWARD!
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In  April, CO2   Injection  Surpassed  

65,000 tonnes 
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THANKS!TO!OUR!SPONSORS!&!INWKIND!
COLLABORATORS!

CO2geoNET 


