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The Plains CO, Reduction (PCOR) Partnership, through the / 5
Energy & Environmental Research Center (EERC), is supporting
the Petroleum Technology Research Centre (PTRC) Aquistore oo
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project. This involvement includes geologic characterization, g
participation in the Science and Engineering Research
Committee, public outreach, geologic modeling, and - .
perf.ormlng pr.edlc.tlve and history-matching S|mul.at|ons. The T ‘Mdose Jaw. Regina g
Aquistore project in southernmost Saskatchewan is part of Weyburn i M g
the world'’s first commercial postcombustion carbon capture, . - rrgl.* 2% M ‘;“‘\‘\_
utilization, and storage project from a coal-fired power- 4 Estevan 9 A 4. i J‘Hh I
generating facility. i . ; “ i
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simplified simulation model was developed, and simulation . NORTH . ‘M T et
cases were run using Computer Modelling Group’s (CMG's) Biar i gt DAKGIH 5 L |
GEM to history-match a field injection scenario at the %
Aquistore site. Injection began on April 16, 2015. Frequent e -
updates regarding injection rates and pressure changes at the el S B _
injection and observation wells were used to history-match the % “F Y OUTH
simulation model in near real time. g . 7 DAKOTA
The history match and predictive results were used to evaluate il I'_‘} o 24}
predictions of CO, breakthrough time, pressure evolution at *’9 "—%f.ﬁflfj T A1 = 3
the observation well, and CO, plume extents and to update st
the model property characterizations. The technique will aid Aquistore site location, near SaskPower’s Boundary Dam Power Station, just outside of Estevan, SaskPower Boundary Dam CCS facility.
in the planning, development, and deployment of monitoring, Saskatchewan. One injection well and one observation well were drilled (~340 ft apart from each
verification, and accounting activities at the Aquistore site. other), and CO, captured at the Boundary Dam carbon capture and storage (CCS) facility was

transported on-site. Injection started on April 16.
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Production log data with CO, injection rate of 23,000 Ib/hr, provided by Schlumberger. Horizontal permeadbility distribution view of history-matched model. Skin factor and
reduced permeability are taken into consideration in perforation zones in order to match
the pressure response. This matched model and CO, saturation distribution profiles
match the production log data provided by Schlumberger. Increasing the near wellbore
permeability by recompletion will eliminate the extra flow resistance and thus enhance
flow performance.
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CO, injection stopped June 12. The CO, plume extent is close to the blocks where the observation well is
The history-matched pressure response with real-time injection rate. The located, and the soaking process has a limited effect on plume evolution, so CO, would not break through even
wellbore damage brought an extra flow resistance near the wellbore, if CO, injection were not resumed.

thus injectivity was lower than previously expected, and injection
pressure was increased to 200 psi lower than the safe operation pressure.
The history-match result suggests that well recompletion would improve
CO, injectivity.
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Based on the history-matched simulation model and assuming injection would be resumed August 1 at an expected rate of The near-real-time history matching was 2003 - Present [ . s
~20,000 Ib/hr and kept so, the CO, breakthrough would happen on August 10. developed to evaluate and predict the CO, .
2 padiae ‘ ‘ & BlueSou § R “ i CZEnergy

injection performance at the Aquistore site. ausore | “HCkes | s
[ Gum Ges, Enarsed Vel Perfomancs atVax e The predictive results were used to evaluate

T T T T T T T T
8600 8700 8800 8900 9000 9100 9200 9300 9400 9500 Cum. Gas, Current Performance with Expected Inj. Rate Fischer Oil

PTRC-In 5626 FTRC008502 ¢ - B predictions of CO, breakthrough time, pressure vert® (G e | (S5 T @) i W 5T | gm0 M B o @ | R .
1.00+0 evolution at the observation well, and CO,
Eell PR | | | ; | | plume extent and to update the simulation nssseumron S aonrramm wusky Enere - B < o B @Kiewit. (@) wanicna W Az (M) ‘ e B, Pt
31002 model properties. It was found that well

performance can be improved with proper Sz | R | deteeters | Qusmen | NWRE | Vimpen

recompletion to achieve maximum cumulative

CO, injection at the Aquistore site. This e e i O BR Y| B e M ) o g
31005

The CETER Group, Inc.

Gas Saturation 2015-08-10

1.00e-2
5.62e-3
3.16e-3
1.78e-3
1.00e-3
5.62e-4
3.16e-4
1.78e-4
1.00e-4
5.62e-5

4.00e+9+

10,700 10,600 10,500 10,400 10,300

Cumulative CO, Injection, ft3

1.78e-2
3 3 5 5 5 3 technique will guide MVA development and
1 008 : aid site planning, development, monitoring Operc | ] mrmce s | & revtmn omposnn | T ey RS 0 askpomer | Sbnr (O] Spectia) | sy v
‘ ‘ ’ ’ | ‘ development, uncertainty evaluation, and —~
Verlﬁcatlons. It WI” ensure Operatlonal SUNCOR x TGSﬂ) A\LB?RI\ W!”REGINA ‘USGS WBIENER mamemm %gggﬁ;’c‘ffﬁmm ls‘s'?:'“\\x‘x’éx WESTMORELAND ]
0.00+0 .‘ .‘ i i i i optimization and achieve the maximum value

= ] 2015-4-16 2015-6-15 2015-8-14 2015-10-13 2015-12-12 2016-2-10 2016-4-10
8600 8700 8800 8900 9,000 900 9200 9300 9400 9,500 E Time, date of the asset.

008°'0L 00Z'0L 0090} 00S'0L  00F'OL 00E'0L

By [~
) F?g; (? Xcel Energy*

11,000 10,900 10,800

000°}L  006°0}

Acknowledgment
This material is based on work supported by the U.S. Department of Energy (DOE) National Energy Technology Laboratory under Award No. DE-FC26-05NT42592.

The EERC would like to thank Petroleum Technology Research Centre, in particular Kyle Worth, as well as Schlumberger Carbon Services and Computer Modelling Group
Ltd. for their support of this work.

© 2015 University of North Dakota Energy & Environmental Research Center




