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K7FB-102 depth error

BLOCK A/B
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well 102/

K7-2

* Rotliegend development target

» well cost: 12 mil €

* objective 103 m deep to prognosis
* gas column too small to complete

* GIIP reduced
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Top Rotliegend time map KO7B101 K07 2
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K7FB102: deep to prognosis




Seismic line: K7FB102

time section
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K7FB-102 Depth error Investigation

Summary

Depth error (103m) mainly caused by failing to model an
unusually strong lateral velocity gradient in the Triassic.

(Note: the velocity anomaly was not picked up by the
seismic velocities)

Question:

Could this have been predicted?
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Geological study Triassic velocity
workflow

«Compile & QC all sonic data of Triassic in JDA area (~80 wells)
*Validate intra-Triassic stratigraphy
*Find practical Triassic sub-division (7 layers)

*Find controlling factors for velocity variation:

1) Stratigraphic composition

2) Depth of burial (present day burial)
3) Inversion (paleo-burial)

4) Other?




Study area: K/L blocks
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Triassic stratigraphy
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Velocity & burial compaction

Regression line:
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Velocity vs.
present day depth:

deviations from
normal compaction curve
Indicate Iinversion
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LOWER BUNTSANDSTEIN SHALE
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Geological study Triassic

Velocity cross-plots

80 wells, 7 layers: - velocities of layers are correlated
- velocity anomalies are not layer but area specific!
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Base Zechstein timemap
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Triassic example #3
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K17-5 120 4976 4586 105
T{K17-7A 550 4741 4377 100

1 Velocities only for L1 to L5, all wells have sonic measurement
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Vint (m/s)

Salt Induced Stress Anomaly (1)

Initial condition

Triassic

Shales & sands
Zechstein %

% Halite dominated

Rotliegend

Triassic interval velocity (= constant)




Salt Induced Stress Anomaly (2)

adjusted condition

Increased stress

Triassic

reduced stress

t Zechstein —> j

Rotliegend

Vint (m/s)
ﬁ

Triassic interval velocity (= varying)

"brick in the bathtub” model



GEOMECHANICAL FE modelling
“brick in the bathtub” model

[Salt weld

riassic

echstein salt
~ Rottiegend

Carboniferous

sigy [VPa]

88388883

Vertical Stresses Largest magnitude = dark blue

from Finite Element Modelling

Smallest magnitude = red




Example #5 (Drenthe)
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Results study area 1&2 (2010)

Triassic velocity anomaly
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SISA effect per case studied

2 34 5 6 7 8 '9 1011 1213 1415 16 17 18 19 20 .21 22 23
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Implications

If salt welds cause Increased stress

(“point loading”) in the Triassic above the weld,
what about the rocks below the weld?

Assumption:

Rotliegend reservoir properties should be

adversely affected by the “stress concentration”
resulting from the salt weld.
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Rotliegend porosities (2)
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2009: SISA predicted and ....
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2009: SISA predicted and confirmed
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More SISA? §
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Summary

1) Depth error caused by enigmatic velocity
anomaly can be explained by geomechanical
model




Summary

1) Depth error caused by enigmatic velocity
anomaly can be explained by geomechanical
model

2) SISA s based on pointloading and impacts
near saltweld area.




Summary

1) Depth error caused by enigmatic velocity
anomaly can be explained by geomechanical
model

2) SISA s based on pointloading and impacts
near saltweld area.

3) SISA affects velocity (up to 18%) and
reservoir porosity (up to 3% points)



Summary

1) Depth error caused by enigmatic velocity
anomaly can be explained by geomechanical
model

2) SISA s based on pointloading and impacts
near saltweld area.

3) SISA affects velocity (up to 18%) and
reservoir porosity (up to 3% points)

4) Never waste a good trainwreck!
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