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Process Review A prmeommzes

Reduce Well Construction cost

Activities/ Durations

U no. of pads L ROP Enhancement O RCA O RCA
O Pad positions O Flat Time Reduction
U Longer laterals O Activity Elimination
O Casing Elimination Strategies
Field Development T&D and Benchmarking/ Data MPD/UBD Screening Trajectory Design
Planner Hydraulics Analysis
Modeling MEM Survey Management
Trajectories, cost Pason/ Wellview RTOC Casing Design

and time estimates | | Tubular/BHA/Bit Surveys/Slidesheets

Cement Design

Rules, rates, KPls,
surf and sub-surf
maps

Rig Lithology

Bit Record/ BHA List

RSS/New Tech

Casing/ Liner
Deployment

Tactics
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Field Development building better wells
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N
‘ Torque, Drag and Hydraulics




Well Design

B Kick Tolerance Caleulator

© Dy Gas Kick Shoe Data Kick Data
(O Water or Ol Kick Shoe TVD Depth, m 800 TVD Depth, m
800 kg/m3 Shoe Strength, kg/m3 1730 Mud Weight, ka/m3
Shoe Temperature. degC 30 Temperature, dea C
Hole Size, mm 215 Kick Intensity, ka/m3
Gas Composition
Diil Pipe, mm 139.7
Molar Fraction, % Pare Pressure, kg/m3
w2 0 Annular Capacty, m3/m 0213 G Corpresiisbly
HZS 0 DY Sl Gas Densty, kg/m3
N2 D Gas Density, kg/m3 130.269
2 4
c3 3
o T
nc4 1

1320

140

132000
1.71970

193,669

Methane % 50

Micture 5G 06430

Misture MW~ 1883

Mixture T 37298 degR

Mixture Pe. 66847 psia
[Mixture Properties computed using molar
ractions and individual gas physical
properties
Mixture Critial Pressures and Temperature
lcomected for non-hydrocarbon using Can-
Kabayashi-Bumow method

|Z compuited using Papay corelation
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building better wells

‘ Casing Seat Selection

\

Casing/ Liner weight, grade and
connection

|

‘ Trajectory Design

|

‘ Cement Design

[

‘ Wellhead Design
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O Drilling Data
O Analysis

Digital

Transformation

Benchmarking




HD Data Analysis
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building better wells
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Performance

Benchmarking
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Job Mo | Date_In | Date_Out | Depth_In | Depth_Out | Hole_Size
08CGTO362 9/20/2008 12:01 AM 9/23/2008 1:23 AM 1792 2817 156
08CGTO363 10/3/2008 2:26 AM 10/6/200812:12 PM 1582 2817 156
08CGTO26E TA2/200812:22 PM FA2008 1210 PM 1607 1758 156
0BCGTO266E 743/2008 1210 PM F/5/2008 11:56 PM 1758 2978 156
0BCGTO268 7/14/2008 10:02 Pt F417/2008 4:08 PM 1598 3023 156
08CGTO205 5/29/2008 8:52 PM B/1/2008 E:11 PM 2173 3385 156
08CGTO452 11430/2008 5:49 AM 12/4/2008 5:21 PM 2462 3664 156
08CGTO175 E/9/2008 11:26 &M £/12/2008 9:.07 PM 244665 3580 156
0BCGTO454 1/5/2009 3:24 PM 1/7/2009 11:59 Pt 2522 nA 156
0BCGTO454 1/7/2009 11:59 PM 1/10/2003 9:59 AM A 3336 156
08CGTO454 1/10/2009 9:59 &AM 1/11/2003 9:.05 Pt 3336 339 156
09CGTO271 ST1 12/2/2009 7:39 AM 12/3/2003 10:28 PM 2478 2926 156
09CGTO271 5T1  12/4/2009 12:00 &M 12/6/2003 11:59 PM 2926 3880 156
08CGTO440 9/16/2008 5:18 AM 980NN 314 Phd 2474 3510 156
08CGTO348 8/17/2008 10:58 PM 31582 156
08CGTO348 8/20/2008 1:15 AW 3655 156
03CGTO192 741/2009 326 PM 4008 156
03CGTO197 104142009 12:00 A 2456 156
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building better wells

‘ Database of performance KPIs

\

‘ Integrates data from multiple sources

|

[

‘ Technology selection

[

Benchmark performance and provide
probabilistic estimates

CADE: Drilling Performance Benchmarking

and Offset Analysis - A Systematic Approach
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About Drllllng DeSIgn and AnalySIS & building better wells

Principal: Syed Hammad Zafar- MSc, MBA, P.Eng
Email: hammad.zafar@drillingdesignandanalysis.ca
Location: Calgary and remote

Professional Profile: https://www.linkedin.com/in/hammad-zafar-796382/

Proven track record of innovation

v SPE 128194: Successful application of RSS in nitrified drilling fluids

v" SPE 14UNCV-167725: Numerous technological improvements slash drilling times in HRB

v' AADE-07-NTCE-50: Screening tool for rotary steerable

v AADE 2009NTCE 05-04: RSS technology creates value in Western Canadian drilling environment
v" AADE 2009NTCE-07-04: KPIs Benchmarking- Systematic Approach

v’ Patent number 8199166: Visualization technique for Qilfield operations
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