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Project goals

The CO2LAB project has investigated that a sealing cap rock
section exists around Longyearbyen, and it will proceed
towards demonstration and monitoring studies of sub surface
CO, storage over time. NORSAR’s involvement 1n this project
contains 3 main topics about:

1. Establish and improve the microseismic network in order to
locate and improve microseismic event locations

2. compute changes of stress fields resulting from variations in
the geometry and rock properties of the CO, storage

3. model changes in 4-D seismic response due to CO, injection/
propagation, 1.e. model pre-stack depth migrated sections
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Station network at Longyearbyen, Svalbard

Nordlysstasjon
GEODE central digitizer, PC, internet
SH2 Automatic FTP of data to NORSAR
North Data processing at NORSAR
(sketch only,

not to scale)

oot I DH3, cable with 5 3C-geophones
ECHONVE ‘ Depth 94, 144, 194, 244, 294m

below surface

SH1, SH2, SH3:

One 3C geophone at ~12m
depth, distance to
Nordlysstatsjon ~500m

SH3
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| Installation 5-level 3C

I' | geophone string in deep

| borehole (94 to 294 m depth,
£ 50m distance)
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ation S-level 3C geophone string in deep
orehole (94 to 294 m depth, 50m distance)
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single 3C
shallow borehole
1ons (12m deep)

Installation at SH3
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Installation at SH1
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Some typical recordings
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26-Aug-2010 17:48:52.0000

40

50

L5 and L1 are very quite,
only constant background

noise
.2 L3 and L4 show some

spikes with local noise that
peaks far above the
constant background noise

Car driving by station SH3, too far ¢

Car driving by station SH2

Car drove by station SH1



2Z

26-Aug-2010 17:50:51.0000

Many automatic
detections (about 1000/
day) with apparent
velocity of ~1000 m/s,
only visible on the
deepest 3 sensors, coming
from depth.

Mud waves along the
open hole section?




NORSAR

( Edit eve 20100826004930.dat

900 €00 <400 200 0 200 400 600 80
melers




NORSAR
Event on 261 August at 00:49 GMT,; spectrograms
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at 1s the nature of the microseismic events

g S
Steps towards a good/ answer:
~include SPITS stations in-location
- refine P and S wave Vél@tﬁb(’model
- find'repeater events and provide
better depth estimate for location
- do stress field modeling
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Baseline properties Difference: Monitor - Baseline
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Conclusions

* The installed microseismic network 1s up and running,
providing real-time data-flow.

e Continuous mode will soon be exchanged with
triggered mode recording (low trigger threshold).

* Microseismic events occur at depth, direct correlation
between events and injection test 1s likely, but needs to
be further investigated.

* Not all data have been analyzed automatically, and
visual/manual re-processing 1s inevitable. Need to work
with automatic discarding of “false detections” to
reduce dataset and do manual cross-check.
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Concept of heterogeneity

“Easy” injective sst

“‘Not so easy” injective sst

“Hard” to inject into sst
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Following minute of
data, no cars, different
noise pattern on
downhole geophones




