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Summary

A key direction for history matching (HM) or close-the-loop exercises is the incorporation of time-lapse (4D)
seismic data into our workflows.
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A key direction for history matching (HM) or close-the-loop exercises is the incorporation of
time-lapse (4D) seismic data into our workflows. The attraction from the history matching
perspective is that 4D seismic data provide areal coverage of the changes occurring between
wells and during the period between the baseline and monitor surveys - which can be anything
from several months to several years depending upon the selected acquisition. In HM it is
compelling to consider 4D seismic data as yet another source of dynamic data (Johnson 2015).
However successes of a precise quantitative match between observed and predicted 4D seismic
responses are recognised to be limited to date, and do not necessarily maximise value from the
integration. The reason for this relates to many obvious shortcomings in both the simulation
and seismic domain, which consort to a lack of inter-disciplinary communication. This talk will
highlight the uncertainties involved with performing a 4D seismic-HM (manual or assisted),
and discuss to what extent these may be ameliorated. Field data examples are provided to
illustrate the range of data quality typically encountered, and the requisite choices. A
hierarchical approach to assimilating 4D seismic data into the simulation model is proposed
that starts by robust calibration, and then follows a successively quantitative route through
direct update to a final possible assisted or automated 4D seismic-HM. The scheme is proposed
as a practical workflow that provides a carefully controlled sequential evolution along the

‘qualitative’ to ‘quantitative’ trajectory.

Project start

* Appropriate seismic attributes —amplitudes, impedances, time-shift

¢ 3D well ties, wavelet control, key horizons and faults, nature of TR incl. polarity
* Spatial co-location and co-visualisation * of seismic interpretations, wells

Gate 1l

e 4D well ties — (b) calibrate 4D seismic to net cumulative volumes, pressures

¢ 4D well ties — (a) relate anomalies to wells, including timing
* Establish 4D convention, balance of AP and AS effects

- Gate 2
* Choice of segments or areas for study
I * Sortinto regions where model ‘signal’ > seismic noise
e Start direct update, and pin down low-hanging fruit
Gate 3

e Start sim2seis 4D seismic matching exercise
*  Progress from visual, semi-quantitative to quantitative

Gate 4
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I *  Final tidy-up using an S-AHM algorithm in regions amenable to the analysis

- - Gate 5
Project completion

Figure 1 A hierarchical scheme for assimilating 4D seismic data into the simulation model.
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