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Introduction

AThe Permian basin has been producing oil 1) Hgh A e
and gas for almost a century . | :

AThe decline curve turned around due to
advances in unconventional reservoirs
technologies .

Aln 2012, horizontal well development
began to surpass vertical well
development, Today vertical wells
comprise only 5% of the play while
8,000-10,000 ft horizontal wells dominate
the rest.

Awith about one million wells, the basin provides enough information that can be analyzed
with different disciplines to find drilling areas.

A Due to the high density of wells and state regulations, it is necessary to include
GIS technigques along with geoscience and engineering studies to find the next
sweet spot area .

AThis  presentation will  demonstrate an approach of how machine learning
algorithms and in general predictive analytics can be embedded in all the asset
evaluation process . The methodology will  be highlighted in one of the Wolfcamp

benches (B Upper) in the Midland basin .
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Midland Basin Location
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AThe Permian Basin is a foreland basin
divided into two main subbasins : the
steeply dipping Delaware Basin to the
west and the shallow -dipping Midland
Basin to the east.

AThe Permian -age Wolfcamp Formation
exists throughout the Delaware and
Midland basin.

AThe Wolfcamp Midland play is one of the
recent major Per mian
plays that continues to grow despite
persistently low oil prices. The phrase
Astacked payo refers
or target intervals, that are relatively
close stratigraphically. The Wolfcamp
Midland play consists of six major
benches within the Wolfcamp and
Spraberry formations, many of which are
widespread across the Midland Basin core
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Stratigraphy

AThe Wolfcamp Formation is composed of

predominantly organic -rich shales,
interbedded with carbonate debrites , and
clastic turbidites with porosities of 4 to
10% . Organic -rich shale intervals contain

total organic carbon (TOC) contents of
2.0-8.8%. The formation is in the oil
window with a vitrinite reflectance (% Ro)
of 0.85-0.9%.

AIHS Markit has defined five members of |
the Wolfcamp Formation : Wolfcamp A-D
and the Wolfcamp Shale. Wolfcamp A is | e

WOLF CAMP_E

so far the best producer bench, but some

companies are starting to focus on

Wolfcamp B, which is producing in

average between 60 to 70 boe/d per | =

1000 ft lateral feet. (Droege L, & Olmestead | :
R, IHS Markit, 2017 ).

WOLFCAMP p_L

AThe focus of this presentation will  be
Wolfcamp B.
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Structure Map Wolfcamp Formation I Permian Basin

Top021 Wolfcamp (IHS Model)
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Structure Map Wolfcamp B
Formation (Case study) -
Midland Basin
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Structural Mapping in the Midland Basin
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In the Midland Basin, IHS Markit currently has 23427 wells interpreted for the Wolfcamp formation.
The other benches are interpreted with much less wells. Wolfcamp B, for example is interpreted in
2130 wells for the same area. Advance mapping techniques with geological rules is necessary to

properly model the Wolfcamp B structure.
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Defining Wolfcamp B Structure and Thickness
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