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Problem setting
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Time shift of seismicity onset

Localization of earthquakes in The Netherlands
& comparison to gas field structures
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Pressure History of the Roswinkel gas field between 1981 and 2009. The
Roswinkel gas field in the northeastern part of the Netherlands has been
in production between 1980 and 2005. After the end of production only two
earthquakes were recorded. Since 2006 no more earthquakes in the
Roswinkel area were recorded.
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Connection to seismicity
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Figure 3: Cumulative seismic energy release and cumulative production through time. The higher
magnitude earthquakes (M=3.0) release the most energy (10 times more than a magnitude 2.5

earthquake), which introduces the steps observed in the figure.
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Geological map of Lower Saxony
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Geology of Northern Germany — profile section
()
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Excel spreadsheet: Gas extraction
()

A B [ u] E F G H | J k. L I il

1 |Feldname Testfeld  Adorf-Dialu Adorf[Bunts Adorf| 2ech: Ringe Ringe [Karl Ringe[ Zech: Ahlkorn Alfeld-Eize Annaveen Apeldorn  Babnsen  Bahrenbor:
2 Top 2160 2780 3000 3725 1200 72 2100 4200

3 | Bottom 227h 3000 00 3875 1457 3575 2145 4280

4 | kachtigkeit [m] A0 125 220 50 jluli] 180 257 a0 45 50 1]
5 | mittlere Tiefe [m] R0on 4000 22125 2830 4000 4000 3080 3800 13285 3850 21225 4225 4000
E | hachtigkeit Fechnung [ 50 50 50 50 50 50 50 50 50 50 50 50 50
7 | Oberdruck 0z 0.z 05 0.25 0.2 0z 0.25 0.25 0.3 04 04 0.3 0z
8 | Porositat 0.1 0.1 01 0.1 01 0.1 0.1 0.1 01 01 0.1
9 |Flache [m#] 28000000 19658498 4597311 1806V18Y 25000000 25000000 451462 F8027135 4610383 34323335 19223722 DO9947VY.2 B2SEE324
o |ID -1 -1 8 12 -1 13 -1 13 E3 4 19 137 -1
1 | Wolurmen [mé] 5. 74E+08  3.31E+09 125E+09  451E+07 1425E+03  118E+10 8.71E+08 G.85E+07 299E+03 313E+09

12 | angenommene 'Werte
13 |“erdacht auf Erdalfeld

14 fuz B

15 | Jakre Testfeld  Adorf-Dalu Adorf[Bunts Adarf| 2echstein) Finge[Z2ech: Ahllorn Alfeld-Eize Arnaveen Apeldorn  Bahnzen  Bshrerbor:
& ir 1000 cbrr in 1000 cbrn in 1000 cbrm i 1000 cbrm in 1000 cbry in 1000 cbr in 1000 cbrr in 1000 cbr in 000 cbr in 1000 cbre
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il 1963 85270

32 1964 136514 2402
33 1365 1735959 38892 4779
! | 1966 184519 37124 E509
35 1967 1R2E37 2BR54 2B035
36 1968 149277 2RETR 121959
v 1969 164333 38017 0427
2] 1370 154022 35845 125193
39 1371 134184 G0335 1413
40 972 119123 34A74 1REEZS
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Cumulative gas extraction [Mio m3]

Cumulative gas extraction
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Digitalization of gas fields and earthquakes
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Calculation of pore pressure
()
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Calculation of pore pressure (2)

2. Assumption: Flux of water into the reservoir

— Pressure compensation in the reservoir

2. Assumption: Open system

)

—> ()

1 2
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Example for pressure calculation
()

Researched parameters for gas field V:

Parameter Researched value

Porosity 10,5 %
Overpressure 30 %
Thickness 45 m

Depth 4835 m
Spatial extent Digitized data

Sauerland & Schneider (1997)
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Pressure reduction of field V
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Sensitivity analysis of pressure reduction

Sensitivity analysis of field V
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Reservoir pressure [bar]

Reservoir pressure [bar]

Sensitivity analysis of field V
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Correlation to seismicity
()
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Assignment of earthquakes to gas fields

Criteria:
-Pressure reduction
-Distance

-Extraction period

Field B
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Derivation of assighnment
parameter (AP) based on
these criteria
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Discussion
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Conclusion / Outview
I )

* Compilation and digitalization of gas extraction, gas field
extents as well as earthquake data into two excel
spreadsheets

* Development of a MATLAB tool

* Calculate pressure reduction of gas fields (including sensitivity
analysis)

* Correlation to earthquakes (with the aid of ArcGIS)

=>» Possibility for companies, authorities etc. to use the tool
with supplementary data

=» Additional calculations including multiple wells per gas
field
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Thank you!

Questions?

Get in contact with us!
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