Figure 42. Comparison of the corrected FMI resistivity log with conventional RXO log (track 3) together with
calculated lithology in track 4.

A comparison of the calculated clay/shale volume from the use of GR log is seen in Figure
43. The figure shows that despite to the thinly bedded shale and sand at this interval, the GR
log values do not represent the true bed properties but rather an average of multiple beds.

Using the same VShale > 40% cutoff, the net to gross ratio in this interval is calculated to be

0.46 (46%) which is 12% greater than the estimated value by the filtered image log data. This
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indicates that the average clay volume estimated from the gamma ray log is lower than the

volume of clay from FMI log. In other words, the GR log measurement in thinly laminated shale

and sand interval here is more affected by sand volume than the shale. Variation in the calculated

lithology from the image log confirms frequent change of lithology i.e., thinly bedded nature of
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Figure 43

. Clay volume calculation from GR log in the same thinly beaded shale and sand.
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6. Conclusion

Borehole image log, FMI, enabled the interpretation of the sedimentary depositional
environment for a case study well from offshore Norway, North Sea, operated by VNG Norge
AS. Available sedimentary interpretation of the limited cores from the upper reservoir section
showed turbidity channel sands and submarine fans as the dominant deposition model for the
sands. Borehole image logs were used together with these data to spot the relevant core facies
in the image logs. Almost all the facies types and structural features were identified in the
image log. According the log interpretation the following depositional settings were defined

for this well:

e The interval 3610m to 3661m has been interpreted as turbiditic channels and sheets
from the overall dip direction of the bedding sets together with minor turbidity

features from the image log.

o The relatively low average dip magnitude and the dip direction uniformity at the
interval 3661m to 3738m indicate a channelized turbidite with probably less flow

energy.

e Interval 3738m to 3845m deposited at more distal deposition environment of the
turbidite lobes.

e Too few sand beds are visible in the interval 3845m to 3894m within a thick constant
dipping shale layers. Very few sedimentary features are visible in this interval except
deformed turbidity sediments representing distal part of turbidite sedimentation lobes.

o Deep marine sediments at the interval 3894m to 3934m deposited in the distal part of

turbidite sedimentation lobes.

Following to the recognition of sedimentary environment, the reservoir shale volume and net
to gross ratio was calculated for the reservoir with main focus on an interval of thinly
laminated shale and sand. An image log trace out of 192 traces were selected and filtered by
Fourier Transform and the resistivity values of this trace correlated with RXO curve to use for

shale volume calculation due to the log high vertical resolution in spotting thin layers.
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Figure 44. STAR Imager Service, Baker Hughes
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Figure 45. Earth Imager Service, Baker Hughes
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Figure 46. Circumferential Borehole Imaging Log Service, Baker Hughes

Figure 47. Ultrasonic Xplorer Imaging Service, Baker Hughes

TR

Figure 48. Geo Xplorer Imaging Service, Baker Hughes
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Figure 49. UBI rotating transducer, Schlumberger
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Figure 50. Oil-Based Microlmager (OBMI, Schlumberger) measures 5 pairs of potential differences in

each of pads which are then converted to resistivity.
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Figure 52. Oil Based Mud Imaging (OMRISM) Log Service, Halliburton
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