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Hello

Attached is the feedback form for Monitoring Reservoir Containment in Thermal EOR report

Our feedback mainly centres around that proven technology exists to produce continuous time lapse
seismic images and attributes for EOR monitoring

We also attach an information flyer on our SeisMovie product

Feel free to contact me for more information

regards

David Tam
VP Geomarket Director Canada & Alaska

CGG
2200, 715 — 51 Avenue SW
Calgary, Alberta, Canada

T2P 5A2

T +01 403 2056396
M

F +01 403 2056400

E dave.tam@cgg.com

WWW.cgg.com

This email and any accompanying attachments are confidential. If you received this email by mistake, please delete
it from your system. Any review, disclosure, copying, distribution, or use of the email by others is strictly prohibited.
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Reservoir Containment Technical Reports Feedback Form
Feedback will be accepted until September 26, 2014
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Alberta Energy Regulator

The AER is requesting technical, evidence-based feedback on five technical reports. Fill in a separate feedback form for each technical report. Submit completed forms by e-mail to reservoir.containment@aer.ca. Attach any supporting evidence.



Please indicate the technical report that this feedback relates to: Monitoring Reservoir Containment in Thermal EOR



To create a new row, place your cursor at the end of the text in the last box and hit tab.



		Section and page number

		Issue

		Possible solution or recommendation

		Rationale to support solution or recommendation



		2.1.2 pages 10-11

		“time‐lapse 3‐D seismic methods will remain a long‐term

monitoring method, not able to contribute to assessing changes on a weekly or bi‐weekly basis.”

		Permanent active seismic system recording and processing continuous time lapse seismic (daily turnaround)

		Proven technology exists and can produce seismic images and measuring daily areal seismic variations

This solution produced some good results in heavy oil fields in Europe and in Canada (data available)

Such a system allows monitoring of the steam chamber growth in a continuous basis in real time. 

The continuous seismic will allow operators to visualize the fluid pathways and manage the steam process better.

The continuous and real time active time lapse seismic data  can assist as an “intermediate-term” monitoring method for steam breakthroughs and cap rock integrity (needs to be demonstrated in a case study)





		2.3.3 page 21

		3‐D seismic surveys

would have to be repeated at time intervals small enough so that the development of an anomaly coulbe tracked reliably. This would require 3‐D seismic surveys every few days or once a week

		Permanent active seismic system recording and processing continuous time lapse seismic (daily turnaround)

		Same comment as above



		

		

		

		



		

		

		

		



		2.4.3 page 24

		Examples of continuous monitoring include:

		Permanent active seismic system recording and processing continuous time lapse seismic (daily turnaround)

		Same comment as above

[bookmark: _GoBack]A permanent seismic system solution
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Land - Reservoir Monitoring Solutions

SeisMovie

Continuous high-resolution reservoir monitoring

SeisMovie™ is a proprietary CGG solution designed for Onshore Seismic Permanent Reservoir Monitoring. The key
advantages of SeisMovie are its continuous unmanned recording and its unparalleled signature repeatability relying
on permanently buried sources and receivers. SeisMovie installations are highly effective for monitoring EOR flooding
stimulations (steam, water or CO,) and CO, sequestration projects.

Continuous monitoring of subtle changes in the reservoir

Inherent to SeisMovie, installations, sources and receivers are buried SeisMovie, a key factor in EOR

beneath the weathered zone, ensuring the system is insensitive to near- planning/strategies

surface variations that traditionally impair onshore 4D repeatability. The With E&P companies investing

system records continuously (24/7) and automatically transmits pre- unprecedented amounts of capital in heavy
processed data to the processing center for final processing and analysis oil production, 4D reservoir monitoring
(Figure 1). is becoming increasingly important for

designing and implementing Enhanced Oil
Recovery (EOR) development strategies.
In today’s competitive environment,
Operators who fully understand reservoir
behavior will be better equipped to

The high sensitivity of the continuous monitoring allows the capture of
subtle time, amplitude and impedance variations not available from any
other 4D monitoring approach. Such information brings enormous value in
understanding the reservoir dynamics, e.g. steam chamber expansion and
hydrocarbon drainage pathways, in driving the stimulation efforts and

increasing recovery and/or the life of the field. plan stimulation strategies, improve
production, reduce cost and increase

The continuous seismic data also supports well casing and cap rock overall recovery. SeisMovie is a key

integrity monitoring. strategic tool specifically designed to

address this need for spatially richer
information than traditional observation
well networks can provide.

Figure 1: A schematic SeisMovie installation for a Steam-Assisted Gravity Drainage
(SAGD) heavy oil production operation.
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Land — Reservoir Monitoring Solutions

SeisMovie

SeisMovie reservoir imaging is presented as a detailed streaming movie CGG’s SeisMovie solution includes:

captured daily over the duration of the monitoring (figure 2). o 4D feasibility and seismicity study

e Survey design and evaluation

e Monitoring network installation

® Network maintenance and data QC
® Reservoir imaging

® 4D inversion

Benefits

e Unequalled spatial and calendar resolution
of subtle 4D effects from EOR flooding
stimulations

® Continuous unmanned monitoring
e Imaging of fluid flows
® Mapping of unstimulated reservoir volumes

e Dual-purpose network for both passive and
active seismic monitoring

e Cap rock and well casing failure early
warning system

® Minimizing footprint and HSE exposure

Figure 2: Amplitude variations in the reservoir extracted from the daily movie. The yellow
volume represents the iso 5% amplitude variation associated with the injected steam.
Simultaneous monitoring of active and passive seismic

The SeisMovie system can be combined with advanced microseismic
detection and positioning tools from CGG’s JV partner, Magnitude.

It can be used to simultaneously map microseismic activity caused
by fluid movements and geomechanical effects during production or
provide an early warning signal to cap rock or well casing failures.

General Contact
seismovie@cgg.com

CGG Worldwide Headquarters - Tour Maine-Montparnasse - 33, avenue du Maine - B.P. 191 - 75755 Paris Cedex 15, FRANCE +33 1 64 47 45 00

{dcGG

cgg.com Passion for Geoscience

14FY-AL-468-V1








