KMS Technologies - KJT Enterprises Inc.

Presentation

Strack, K.-M., Merry, H., Walter, L., Ayres, W.

2000

A quantum leap in borehole seismic
acquisition

Society of Petroleum Geophysicists/Society of
Exploration Geophysicists
Conference & Exposition on Petroleum
Geophysics, New Delhi



Borehole Tools
Retrievable sensor options

* Hydrophone
streamer

Oil-filled streamer

DEEP-ENDER 5000
hydrophone with pre-
amp
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Permanently installed
Receiver layout
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ROV entrenched receivers

Ocean Floor
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Crosswell example (Majer 1997)

(b.) GW-3 to GW-4
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Meters down Well 3

Meters down Well 3

Baseline After Air Injection

14 16 12 14 16

Baseline After Air Injection

10 12 14 12 14
Time (msec) Time (msec)

1224~.86::9
Amplitude x 10’
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Reflection tomography
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Tomography data example
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Cross-well tomography example

Well 290
GR (Well 106) (Production) GR (Well 94)

25

ell Spacing ~ 460 meters
Courtesy of Texaco Inc.
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Spliced section
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Unswept oil
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Single well seismic system

Time lapse reservoir monitoring
Horizontal wells (steering, FE)

Vertical wells (proximity, bypassed

production) ~ Real-time
High Sample Rate

Orbital Vibrator minimized tube Multi-component

Array of Downhole

wave Receivers

Uniwell or Single-well technique

was developed by consortia

(Edingburg, SIC) Downhole

H Orbital
Vibrator
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Single Well acquisition
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Single well: shot gather

Depth (m) Depth (m)
240 20.0 16.0 24.5 20.5 16.5
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Single well:

=
=
&
g

KMSTO000018ee

—
(=]

Before

Air Injection

ARG
R
AR
mgmmwmmmumu|mnumsmwewlmm
ORISR

time

lapse

After

TR
AR R
A
!INIIIUIJIWM ARy G

Air Injection

R
AR
AR

il ﬁf‘ﬂ‘éﬂ(‘! (i M S|
MM ;“.\“

.‘ﬁi“’ 525 ARG S
Uit

Sy
\\“\<

~‘1< 0
e
il 155”_5_}“,
e

'\A

((\ \'\

M

3 ) < d

) f’jl "Q.i;‘v\“‘il':<\§<,§

¢ ‘S)/ ‘ (S::'/‘ <: 4} ‘j}
/( 2

Rl

il
OURIRRRNINS
\;11'2?? R

q\\\\ /\g (S e
e Gl a««& Keat

‘i 2 s ‘3~§\<\3n i,
R RORRUIAMS 1

s W0
s i
z'@(

sésﬂ

)

|Illlll!!'ﬂ!llI!IIIll!mllIIIIIINHINH‘Z I
SRR e

i NII!ZHII IR %?}R ol

ﬁ.\zazmzi
s

[ ((I E(}
e "«»M“‘ f’ 5»;:1

© 2000 Oyo Geospace




© 2000 Oyo Geospace

p)
©
—
®
=
-
)
=
i
©
©
(¢

Fracture dr




Outline

* Motivation
- Introduction to BHS

* The new system

» Crosswell applications
» Single well applications
* Summary

© 2000 Oyo Geospace




Summary

+ BHS improves productivity via multi-level
+ 24 bit gives better S/N

» Optical wireline allows real time recording
* Crosswell faster w/ more data

* Large aperture frac monitoring is a breeze
» Single well possible w/ Orbital vibrator
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