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Overview – Cranfield
• 1 million tonne/year rate achieved Dec 20, 2009

• 2 Million tonnes monitored since July 2008

• Rate to be maintained >15 months

• Monitored with standard and novel approaches• Monitored with standard and novel approaches
– History match pressure response
– Fluid flow measured/monitored – multiple  tools / complex flow field

Fi t US f El t i l R i t T h (ERT) f– First US use of Electrical Resistance Tomography (ERT) for 
sequestration (deepest to-date worldwide)

– Quantification of CO2 dissolution

• Export to commercial EOR/sequestration projects



Cranfield Progress
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Reservoir Heterogeneity from 
Surface 3D SeismicSurface 3D Seismic

• Stratal slicing for facies

90 d h• 90-degree phase

• AVF for thickness/fluid

• AVO for fluid/OWC
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Upward fining fluvial sandstone and conglomerates of the 
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Probabilistic Realization 
P biliPermeability

Jong-Won Choi and J.P. Nicot BEG



First Breakthrough (time) Predictions F2 Well 
(for each of 10 permeability fields)
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Start injection  at DAS Dec 1, 2009
175 kg/min step up to 520 kg/min175 kg/min step up to 520 kg/min
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DAS Monitoringg
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Phase III  Research 
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Measuring CO2 Distribution in 
R iReservoir

• Well-based methodsWell based methods
– Wireline logs in time lapse – RST (Schlumberger)

Temperature– Temperature

C ll th d• Cross well methods
– Time – lapse ERT
– Time – lapse acoustic (seismic)



Wireline Formation Evaluation (ELAN – RST) 
CFU 31 – F3
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What happened at the wells?
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Cross Well ERT tells us how flow 
doccurred
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High frequency fluid sampling 
via U-tube
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via U tube
yields data on flow processes
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CO2 dissolution into brine liberates dissolved CH4
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Phase III Current StatusPhase III Current Status
• Injection since April, 2009

I j i h h 23 ll l i• Injection through 23 wells  cumulative 
volume of 1,067,339 metric tonnes

• Rates 0.8 to 1 million tonnes/yeary

• Currently Task 11: Repeat Geophysics• Currently Task 11: Repeat Geophysics
– cross well seismic

VSP AIT ti l i RST– VSP, AIT, acoustic logging, RST
– repeat surface 3-D seismic



Interim Conclusions (Cranfield)Interim Conclusions (Cranfield)

• Phase III 1 million tonne/year rate achieved Dec 20, y
2009, 2 Million tonnes monitored since July 2008

• Rate to be maintained >15 months
• Monitored with standard and novel approaches• Monitored with standard and novel approaches

– History match pressure response
– Fluid flow measured/monitored with multiple tools in complex 

flow fieldflow field
– First US use of Electrical Resistance Tomography (ERT) for 

sequestration
– Quantification of CO2 dissolutionQuantification of CO2 dissolution

• Export to commercial EOR/sequestration projects


