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Abstract

The wireline logs in horizontal wells provide a great opportunity to estimate the lateral variation of reservoir properties. This is a big benefit
compared to the log data from vertical wells. But the interpretation of horizontal well log data also brings many new issues. One major issue
arises from the log data acquired in horizontal wells. Due to the difference of detection depth and detection direction of various logging tools,
the measured zones are not the same. This is not a significant problem for vertical wells, but it has caused some abnormal phenomenon that
were observed in horizontal well log data. In this research, we summarized the abnormal phenomenon, then explained the reasons, and finally
proposed the methods to deal with it. Another issue is the instability of horizontal wells in mudrocks to reduce the quality of logging data in
multiple parts of the horizontal section. To generate a reliable assessment of the shale reservoir, this research proposed a method to detect the
low-quality data by caliper logs. The third issue is related to identifying the formation tops in the horizontal section of horizontal wells. Repeat
of formation tops becomes common in horizontal wells, especially in the areas where the structure is complex. This makes it a challenge to
pick the formation tops in horizontal wells for shale reservoirs.

Longmaxi-Wufeng Shale in Fuling Gas Field is a high-quality, organic-rich mudrock. Shale gas production from this formation has been
significantly increased in the last three years. In Fuling Gas Field, horizontal wells have been predominantly drilled with a few vertical wells,
which is typical for shale reservoirs. In this research, we use it as an example to discuss the issues of petrophysical analysis of horizontal wells.
First, we carried out the log correlation primarily based on gamma ray and the set of porosity logs, to estimate the spatial distribution of the
Longmaxi-Wufeng Shale. Then, log normalization and quality control were completed to improve the reliability of the interpretation results.
Uranium log with the differences among density, neutron, and acoustic logs were combined together to interpret TOC content, which was
verified by core-measured TOC content. Finally, the volume percentage of clay minerals were estimated by CGR (gamma ray from thorium
and potassium only) log and neutron log in aid of XRD data and ECS logs, as an intermediate step to proximately estimate the brittleness of
organic shale.
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< Introduction < Study Area and Dataset

The wireline logs In horizontal wells provide a great opportunity to estimate the lateral
variation of reservoir properties. This is a big benefit compared to the log data from vertical
wells. But the interpretation of horizontal well log data also brings many new issues. One major | "
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depth and detection direction of various logging tools, the measured zones are not the same.
This is not a significant problem for vertical wells, but it has caused some abnormal
phenomenon that were observed in horizontal well log data. In this research, we summarized the
abnormal phenomenon, explained the reasons, and proposed methods to deal with it. Another
issue is the instability of horizontal wells in mudrocks to reduce the quality of logging data in
multiple parts of the horizontal section. To generate a reliable assessment of the shale reservoir,
this research proposed a method to detect the low-quality data by caliper logs. The third issue Is
related to identifying the formation tops in the horizontal section of horizontal wells. Repeat of
formation tops become common In horizontal wells, especially in the areas where the structure
is complex. This makes it a challenge to pick the formation tops in horizontal wells for shale

reservoirs.

Longmaxi-Wufeng Shale in Fuling Gas Field is a high-quality, organic-rich mudrock. Shale
gas production from this formation has been significantly increased in the last three years. In
Fuling Gas Field, horizontal wells have been predominantly drilled with a few vertical wells,
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issues of petrophysical analysis of horizontal wells. First, we carried out the log correlation : 1 7 ZFault
primarily based on gamma ray and the set of porosity logs, to estimate the spatial distribution of — bk T L8720 1815
Longmaxi-Wufeng Shale. Then, log normalization and quality control were completed to improve Fuling Gas Field is a anticline with many boundary
the reliability of the interpretation results. Uranium log with the differences among density, faults. Our well data is from 9 wells (1 vertical well and
neutron and acoustic logs were combined together to interpret TOC content, which was verified 8 horizontal wells) in the northern Fuling Gas Field,
by core-measured TOC content. Finally, the volume percentage of clay minerals were estimated including conventional log data, well location, and well
by CGR (gamma ray from thorium and potassium only) log and neutron log in aid of XRD data trajectory. In addition, one well has ECS log also.

and ECS logs, as an intermediate step to proximately estimate the brittleness of organic shale.
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<+ Issues Related to Logging Process: Direction and Position of Logging Tools < Instability of Wellbores in Horizontal Wells
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Property value from logging tools usually stands for the
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weighted average of rocks within an ellipsoid. In vertical Longl Member of
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well, the logging tool is about perpendicular to the bedding
surface, thus the signal recorded In logging tool is
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primarily from the some formation.

In the horizontal well, at different part of well, the angle
between wellbore and bedding surface is different. When
the wellbore is about normal to the bedding surface, it is
the same as vertical well;, when the wellbore is about
horizontal to the bedding surface, the logging tool records
signal from multiple layers close to the wellbore, so the log
value stands the average of multiple layers; when the
angle is between 0° and 90°, the logging tool measures

< Conclusion

Gamma-Ray (API) TOC Content (wit%6)
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This research identifies the issues of logging data in horizontal wells, using data from Fuling Gas

| Field, eastern Sichuan Basin. In most segments of horizontal wells, wellbore is not perpendicular to the

- bedding surface, causing the logging tools recording signals from multiple layers and the measured layers

different with different position of tools in wellbore and different investigation range. Therefore, the log

curves at the same measured depth may respond to different rocks. The other two issues are the
instability of wellbore in horizontal wells and repetition of formation top in horizontal wells.
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The position of logging tool in wellbore is important also. \ A

The measurement with different location of logging tool Iin
wellbore should be similar in vertical well since measuring
the same layer, but will be very different in horizontal well
because possibly measuring different layers (figure left).

1.G. Wang, S. Long, Y. Ju, C. Huang, Y. Peng, accepted in 08/2017, Application of
_ ] Horizontal Wells in 3-D Shale Reservoir Modeling: A case study of Longmaxi-
the data and funding for this research. Wufeng Shale in Fuling Gas Field, Sichuan Basin. AAPG Bulletin.

Thanks SFU for covering the cost of this 2.G. Wang, Y. Ju, C. Huang, S. Long, Y. Peng, 2017, Longmaxi-Wufeng Shale
Lithofacies Identification and 3-D Modeling in the Northern Fuling Gas Field,

conference t”p' Sichuan Basin. Journal of Natural Gas Science and Engineering, vol.47, p.59-72.

Lonr i Special thanks to Sinopec for providing

nofoeauef

el orwarl WX

iy e e g e S A p e A
Ak
- "




	3536.pdf
	Слайд номер 1
	Слайд номер 2




