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Problem

Porosity prediction in Eagle Ford shale from seismic

d Porosity prediction from seismic IS a key e e |
aspect of reservoir characterization. |l = N

d Objective is to evaluate porosity
prediction from relative seismic Al
at the two fields in the South Texas.

] Relative Al has been used as a seismic
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attribute In the past (Coke et al., 1999). Frequency (Ha) -

Seismic rock physics
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S oo d Well log crossplots (colored by wells) for Al
Fy and porosity are shown at left. Each plot
S 0% has a different filter applied to the Al log.
e | d Porosity best correlates to fullband Al as
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P [ Porosity could be predicted from relative
8 oo seismic Al, given a good bandwidth
5 seismic data with sufficient low frequency.
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Solution

Seismic inversions (with and without model) for impedance

Log porosity vs. relative seismic Al
Upper Eagle Ford
Seismic inversion
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(for Al volume) 202:
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Lower Eagle Ford
Model based inversion (MBI) Coloured inversion (Cl) igg"ﬂs
1. Requires a low frequency model 1. No model dependence. A A A / A
(LFM) and a wavelet. See Sams More accurate and easier/ 0" Sorosiy 00) 15
and Saussus (2014) for discussion. faster to run. o _
. Possibility of porosity .
2. Produces an absolute Al. 2. Produces a relative Al only. orediction from =  NO YES, in the lower YES
\l' \l' )\ relative seismic Al Eagle Ford
Seismic Al vs. Well |og porosity Correlating seismic Al with log porosity at wells
‘L Porosity = Seismic Al * slope + intercept

Linear relationship to predict porosity %§

Predict porosity volume from Al

Well log porosity

Seismic Acoustic Impedance (at wells)
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Discussion

Relative seismic impedance to predict porosity

d Tried seismic impedances without model (Cl) as well as with model

(MBI) to predict porosity volume.

d Found a good relationship between relative seismic Al and well log

porosity in the lower Eagle Ford. This is primarily because the effect
of the background low frequency model (LFM) is small.

d Differences in the two porosity predictions can be used as a

measure of model uncertainty.

d Blind well test will provide confidence in seismic prediction.

Seismic uncertainty

Seismic prediction: vertical wells

Seismic-well-tie
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Seismic predictions of rock properties at well location
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— T well log 1s shown In red curve. \Well
\ 0Qgs are filtered to seismic
pandwidth.
d Prediction of Al: Good for both
relative and absolute Al. In Field 1,
the amplitude of relative seismic Al
does not exactly match the well log
Al. This Is acceptable If trend Is
consistent at other wells, as we plan
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to correlate the shapes of seismic Al

Termmology

Al: acoustic impedance (P-wave velocity x density)

Cl: coloured inversion (inversion of seismic data to relative impedance by deriving
a convolutional operator that shapes the average spectrum to a representation of
that observed in the impedance well log [Lancaster and Whitecombe, 2000])
MBI: model based inversion (inversion of seismic data to absolute impedance by
perturbing starting model to match synthetics to real seismic and adding missing
low frequency Information from a model [Russell and Hampson, 1991])

Fullband (absolute) Al: Al with frequency content from zero to what is available
in seismic data (e.g., 0-0-60-100 Hz)

Bandlimited (relative) Al: Al with frequency content same as what is available in
seismic data (e.g., 5-10-60-100 Hz)

d Map view of curvature and
+ve Curvature Seismic predictions of porosity oorosity In the lower Eagle
K, 2 B ~ord shale of Field1.
‘. - F 0O Sources of uncertainties:
S8 = |LFM and wavelet in MBI,
quality of 3D seismic and
| well data.
8 O A measure of uncertainty:
% correlation between
e b s seismic Al and well log.
| 3- § O Note a small dynamic
range In porosity values,
therefore one should look
for trends only.

Blind well test
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| J ) | well log porosity: Good especially In
TR RTRCY the lower Eagle Ford shale.
N\ || Q Porosity prediction: Good, and the
two seismic predictions are
comparable. The study was designed
for entire Eagle Ford in Field 1 and

only the lower Eagle Ford shale in
Field 2.
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eV I il | was done in 2013, and this
SR Ul - ot ana blind well was drilled in
| P F the middle of 2014.

d Acceptable porosity
prediction from relative
seismic Al, compared to
the one from absolute
seismic Al.
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Conclusmns

Seismic prediction: deviated well
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Deviated well

Seismic porosity: derived from relative Al Field 1

Upper EF B Q A deviated well from Field 1 with
horizontal drilling in the lower Eagle
Ford shale.

d Seismic prediction Is acceptable.

J The evaluation of seismic prediction
IS not easy due to ISSUes In:
Well log quality

|, Time-depth relationship

Il. Filtering (scaling) of two data

d Seismic prediction of porosity in the Eagle Ford shale is successftul.
d Porosity prediction from relative Al 1s more reliable and is easier to
perform than absolute Al, and is possible in the case of:

» Good quality seismic with broad bandwidth

» (Good correlation between seismic Al and well log porosity

» Small target (half seismic wavelength), like the lower Eagle

Ford shale, as the effect of background trend is small

d Recommend using multiple seismic predictions.

d Communicate uncertainties in seismic prediction to end users.
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