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Agenda

e Mission & Anti-Trust

e Brand and Scope

e 2024 Meetings and Events

* Probability of Collision (Mohamed Elshabrawy & Jerry Codling)

» Projection Ahead Case Study (Marc Willerth)

« Unconventional Pad Surface and Intermediate Steering for Safe Separation
e Open Discussion

Mission Statement 2
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Attendees on December 4th

1. Jonathan Lightfoot — Oxy 1. Adrian Ledroz - Gyrodata

2. Mohamed Elshabrawy — Shell 2. Michael Calkins — HilCorp

3. Todd McKenzie - Shell 3. Jerry Codling — Halliburton Landmark Graphics
4. Ayush Raj Srivastava - ExxonMobil 4. Marc Willerth — H&P Technologies
5. Pete Clark — Chevron 5. Jamie Steward — Baker Hughes

6. Kevin Sutherland - Chevron 6. Darren Aklestad —slb

7. Dalis Deliu — ConocoPhillips 7. Nasikul Islam — Al Driller

8. BillAllen —bp 8. Jon Bang - Gyrodata

9. Marianne Houbiers — Equinor

10. Nicholas Robertson — bp

11. Hans Dreisig — Total

Title of slide 3
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Wellbore Positioning Technical Section

Our Mission

To promote practices that provide
confidence that reported wellbore

positions are within their stated
uncertainty.



OPERATORS WELLBORE W SPEV <M E D>

W e G i el

SURVEY GROUP ,
SUB-COMMITTEE The Industry Steering Committee on
Wellbore Positioning Technical Section Wellbore Survey Accuracy (ISCWSA)

Anti-Trust Statement

We are meeting to help develop and promote good practices in wellbore
surveying necessary to support wellbore construction which enhance safety
and competition.

The meeting will be conducted in compliance with all laws including the antitrust
laws, both state and federal. We will not discuss prices paid to suppliers or
charged to customers nor will we endorse or disparage vendors or goods or
services, divide markets, or discuss with whom we will or will not do business,
nor other specific commercial terms, because these are matters for each
company or individual to independently evaluate and determine.

Mission Statement 5
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2024 Brand
OWSG: Operational Wellbore Survey Group

Operators, OEMSs, Service Partners & Interested Parties

Scope: Case Studies and Operational Practices - Implementation
Schedule: Meetings every other month

OWSG Chair — Jonathan Lightfoot (Position Open)

OWSG Purpose & Brand
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2024 Meetings

February 6th
March 26th
May 28th

July 23
September 24t
November 26t

ok W~

Meetings 7
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Probability of Collision — Introduction

Collision Avoidance — why?

* The consequences of an unplanned intersection with an existing well can range from
financial loss, asset damage, to a catastrophic blowout and loss of life. Failure to manage
collision risk has led to well control incidents in the industry.

» With congested platforms and high density of wells drilled in our assets, especially brow
fields, collision risks are of a great significance. N _

Reference: SPE-184730-Well-Collision-Avoidance Management and Principles
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Separation Factor in simple terms

1. Determine the distance “S” from the reference well to the offset well |
H H. H “ ” . - éi}‘ = Offset We”

2. Determine the minimum distance “E” between the survey uncertainty

ellipsoids

3. And determine the separation factor or clearance factor

SF = S/(S-E) Uncertainty ellipsoid URoff

Key facts to know about SF:

S Unce;tainty ellipsoid
- > 1.0 when they have a positive inter-boundary separation (E>0) , |

- =1.0 when the ellipses of uncertainty touch (E=0)
- < 1.0in case of a potential collision, where the ellipses of uncertainty

overlap (E<0)

Footer CONFIDENTIAL 9
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Separation Factor details

5.7.2.3 Separation Factor (5F)
The Separation Factor is given by

© " -pm

The use of Top |
take into accoul
misalignment of

Perpendicular scan position

An alternative n

A J—
O |sr-— by
3D distai P
e — ;) pE—
Thisisanotap 4 this
Tt e P ieck
- 3 o ed
-—- orizontal scan position
~
7 3D Closest approach position ng
Separation Factor
& -z L
tars areas at a shallow well

For a more conservative SF:

1. 3D scan for min C-C centre in 3D space

3. Account for TBR

4. Apply 3-sigma confidence level (97%)

2. IB separation using Pedal Curve method, tangent to edge of ellipses

2 Sigma = 2 Std Dev Ellipse

Issuen: 17 OCTOBER 2009

3 Sigma = 3 Std Dev Ellipse

REVIEW: 17 OCTOBER 2012
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Introducing probability of collision

20.6.1 Difference between Separation
Factor and Probability Based Rules
) ; ) | 200 2001t
A separation factor based rule is purely geometric
whereas a prabability based rule relates to actual l Offact Desi rarpT—T ey
risk. For example, take two different uncertainty ‘Survey Program: OffastWell Eror: ~ 000m
situations which both calculate a separation ot
P Messursd  Verticsl  Messured  Verticl  Refernce  Offsst  Betwesn  WalWal  Between  Minimum  Separaion  Risked  Probablity Waming
factor of 1.0. In the first case two 12-1/4” Dopts  Oupln Dapth Doptn Comres  Dioisnce ENpess  Sepiralion  Faclor  Sepersion  OfCodiusien
b h rtai I hich im) (my im) (m) m) (m) (m) m) (m) (m) Factor
we ores have unce alnty enve Opes which are 62500 594 57 62627 534 40 132 i 59.60 £9.26 5582 408 14825 [ =1n1E+S
hundreds of feet across. In the second case the 650.00 51244 5115 61897 139 137 6215 61.81 s7.89 427 14568 [ <1n1Es8
. . &75.00 84413 675.94 s42.82 1485 143 6493 6459 8048 444 1280 -] =1 1E48
uncertainty envelopes only have a radius of one 70000 E6E7S 062 6. 149 150 56.55 58.20 6386 156 14953 0 <1n1Ess
725.00 69327 72556 693.17 151 156 73.02 T267 6832 470 15530 0 <1 1E«8
foot from each well centre. Clearly the second TS00  778S 7SUE 7w 153 18 817 .8 7338 482 16200 o <1miEes
case has a much higher probability of being an 77500 74186 TIAB8  Ta2m 158 159 8413 5378 7918 495 16981 [} <1m1Ess
P 800.00 765.86 798.86 T66.04 158 176 90.96 9062 8588 508 17852 0 «1n1E48
actual collision than the former. ms0 7ass B244 78547 182 e 38.70 9842 3355 515 12,180 0 <iniEss
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cases 975.00 82489 956.18 92258 183 216 163.5% 183.31 15766 §393 27589 "] =1in1E+8
. \ 1,000.00 84591 976,84 94316 200 an 177.42 17715 17137 606 29.263 ] <1 1E+S
1.025.00 966.41 996.81 96305 208 228 132.06 12178 18583 619 31.047 -] <1n1E48
1,050.00 966.34 101591 962.09 216 an 275 207.23 20120 6.31 32888 1] <1 1E+8
1075.00 1.005.59 1,035.04 1001.15 226 23 237N 22344 21728 643 3413 0 <1 1E+9
;. 1.100.00 1.02442 1053.52 1015.56 2% 240 24062 24035 23407 6.56 36.699 0 <11+
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Probability of Collision: Jerry Codling = BN

IADC/SPE-189654-MS
Probability of Wellbore Intercept Made Easy

Jeremy Codling, Halliburten

Copyright 2018, IADC/SPE Drilling Conference and Exhibition

POC Discussion and Presentation 12
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Probability of Collision — Cont'd

* |mprobable

« Unlikely
* Possible
» Likely

* Probable

POC Discussion and Presentation

Wellbore Survey Accuracy (ISCWSA)

13
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Group discussion

» How do different operators address Probability of Collision in Risk Assessment / MOC process?
 |s there an agreement in the industry on a specific model to calculate Probability of Collison?
» What is the “accepted” threshold for Probability of Collision in non-HSE risk well cases?

» For operators who use Compass, what is the calculation method used in Compass? Any
recommended settings for Anti-collision scan?

» Further research / testing recommendations?

Title of slide 14
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Probability of Collision — Chart / Plot

° R E P O RTS AN D C H ARTS Anti-Collision Probability of Collision Analysis Chart |
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Reference Well Measured Depth

POC Discussion and Presentation 15
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Projection Ahead Case Study (Marc Willerth)

Projection Ahead
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Future Case Study and Discussion Topic

« Unconventional Pad Surface and Intermediate Steering for Safe Separation
» Recommended Slot Spacing
» Surface Nudges
o S-Shaped with 2D Curve vs. Slant with 3D Curves

« DLS Limitations for Artificial Lift (Well Life Cycle)
 Tie-In Practices for Whipstock Sidetracks & Openhole Sidetracks
» Revision 5.x Naming Format for PUMs

2024 Future Topics 17



_—
OPERATORS WELLBORE %"F :
SURVEY GROUP e b4

-,
SUB-COMMITTEE o _ _ The Industry Steering Committee on
Wellbore Positioning Technical Section Wellbore Survey Accuracy (ISCWSA)

Thank you

Next Meeting will be on February 5, 2024.

Thank you for attending this meeting 18
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