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SUMMARY

This paper provides potential users of passive microseismic monitoring data with an outline of the
decisions which need to be made prior to deciding whether or not to deploy a PMM system, defining the
system’s specifications and issuing the statement of work to potential suppliers. It is also intended to
summarize the issues and functional parameters which must be defined in order to ensure that the installed
system will be useful for all stakeholders and that the actual installation process will be as stress free as

possible.
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This paper provides potential users of passive microseismic monitoring data with an outline
of the decisions which need to be made prior to deciding whether or not to deploy a PMM
system, defining the system’s specifications and issuing the statement of work to potential
suppliers. It is also intended to summarize the issues and functional parameters which must be
defined in order to ensure that the installed system will be useful for all stakeholders and that
the actual installation process will be as stress free as possible.

The factors which influence the decision making process include the following; they are not
necessarily in order of priority:

1) What is driving the acquisition of a PMM system
Mandated/Regulatory requirements?
Operational requirements - frac monitoring, casing/tubular integrity etc.
Long term reservoir monitoring and related issues
Cost / Benefit analysis

2) Who will be the end user?

3) Is this a life of field, LOF, system or is to provide information about some specific
event or procedure.

4) Is this to be a manned system or will it be automated?
5) What is the minimum size (magnitude) of microseismic event to be identified and
located?

6) What type of events are anticipated?

7) What system resolution, temporal and magnitude, will be required by the
stakeholders.

8) What deployment options are available, and what are the project cost implications of
modifying them?

9) Do the stakeholders require real time data or can they accept delays in terms of hours
or days?

10) Will surface site conditions impact the deployment of the systems?

11) Are there any other parties who may be affected by the decision to deploy a PMM
system?

12) Type of trigger parameters: micro earthquake detection or local earthquake detection
13) Type of display: traces, real-time, 3D, or 4D (time stacked tomography)

The answers to these and other, related, questions will have a profound influence on the type
of system which is deployed. In some cases i.e. localized frac monitoring, this may be a multi
channel geophysical exploration style system deployed for a few days with a large field crew.
In other cases it will be far more cost effective to deploy a PMM system which has been
specifically designed for long term unmanned operation. Integrated into this latter type of
system will come the appropriate acquisition and processing software to provide event
location and characterization as well as the appropriate operator interfaces. The authors
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review their recent experience with a variety of systems designed to achieve quite different
objectives and summarize decisions which have had significant cost applications for end
users.

Figure #1 shows an initial conceptual layout for a PMM system using twenty eight 24 channel
TMA-24 data acquisition units.

[

LEGENE:
®  NEAR BURFACE TRIGHAL BEGRONE ARRATS

@
®\ /\ I THA-ES DATA ACIIRSFTION HODED

@K 1600m » N TAR LOCATION AND CENTRAL OATA ACOUMNTION/STORADE

ke i) PONT AND ACCERY TD BACANDAND FF LW T0 GOSPZ

HORATRT N
womien COPPEN OR FMRE TALMKE, T.B.D
I \ .
®\ L O & BormwLE
:]\ o o 2 4 we 4l
mahgle & sile ww NOTEE:

-,' PUEZN NG g = THeRE aRe 25 CELLE CONTAMUNY § KURFACE IEDPHONEE.

[ ] - THERE ARE 3 CELLS WHIGT CONTAING 6 EARIFACE CEOPHONSS.
q nie sfe w8 * &K sfje =im = THERE ARE 2 GELLE WWICH CONTAN TMA LIUTI TO BEWICE
G004 S ocafrwvanon weaLd VE-0I i ¥S-0F, 3.5 im0 &.E.
s 4 SKiRNE 5 v wue 8

] -
w affs &5 uffs w8 e & 1—1\}‘3.——* /\ /&
- 4

e s ow LA
\( s wMe o9 ols v v MR o8 slEs & w
i - HEE B ENE . RS ] 0
A & 7

&
-
» o PP
(D/ o sy o2 alls s x sis » q@?_!ri-___‘_ Lo / x
B A mA AR e AR RoA A HERtR2 P \%\
®/ % w5y w x niffir ¥ % ais = i
? ¥y wow e s ow %
@)/ ficdm 2 sils = ¢ vy & LT

@/ % ENLAMTD W 0P A AL
"‘“'ﬁ"“" ROUTRN W AN B BeNION CEL
® woan 8 W Du7a To GDSPE V1A RF Lok (= B ey)
THE YIIR-JGNES CROUP CONCEPTUAL LAYOUT OF CABLE ROUTING FOR SURFACE ARRAY AWD GAEERVATION WELLE.
T Fecn sagaet BASED UPON FRELINENARY DATA PROVIDED BY 5. DABOUPTA OF SAUDI ARAMCO. FIGURE &

Figure #2 shows a revised conceptual layout for the same PMM system after a cost benefit
analysis which employs two hundred and thirty 3 channel TMA-24 data acquisition units.
This proved to be the favourable choice in this scenario as it significantly reduced the amount
of surface analogue cabling.
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Figure 3 Shows visualization in real time of the hypocentres of microseismic events
associated with the VAPEX heavy oil recovery technique
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Figures 4 &5 Shows event hypocenters from a downhole observation well permanently placed

on a production pad in Northern Alberta
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