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AGENDA
• OWSG Mission & Anti-Trust

• API RP-78 Update

• Advanced Trajectory Design

• Open Discussion Session
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Introductions

• Name

• Company Affiliation

• Most Interesting Talent

3Title of slide
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Attendees – August 9, 2022
Name Email

Heather Vannoy Heather_Vannoy@eogresources.com

Lightfoot, Jonathan D Jonathan_Lightfoot@oxy.com

Clark, Pete J peterjclark@chevron.com

Deliu, Dalis Dalis.Deliu@conocophillips.com

Karimi, Ali Ali_Karimi@oxy.com

Allen, William T William.Allen@bp.com

Marianne Houbiers mhou@equinor.com

Robertson, Nicholas nicholas.robertson@uk.bp.com

Hans DREISIG hans.dreisig@totalenergies.com

Fauzia Waluyo fauzia.waluyo@aramco.com

Marc Willerth Marc.Willerth@hpinc.com

Baker, David David.Baker@conocophillips.com

Knut Ness (ADNOC Offshore - DRILLT) kness@adnoc.ae
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OWSG Mission

To promote practices that provide 
confidence that reported wellbore 
positions are within their stated 
uncertainty.

5Mission Statement
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OWSG Anti-Trust
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. We are meeting to help develop and promote 
good practices in wellbore surveying necessary to support wellbore construction 
operations which enhance safety and competition. 

6Anti-Trust Statement
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API RP-78
• TECHNICAL WRITER

• MASTER DRAFT BUILD & EDIT IN PROGRESS

7WELLBORE POSITIONING API STANDARD

cocob@api.org
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Advanced Trajectory Designs

• 3D Step-Out Horizontal Multi-Well Pad Trajectory Designs
• Traditional 2D Curve – S-Shape above 2D Curve

• 3D Curve: Slant above a 3D Curve

• Optimum Align (Curve – Hold – Curve)

• Optimum Align (Curve-Curve)

• Optimum Align (Balanced)

• Catenary Curves

• Bezier Curves

• Spline-in-Tension

• Other Options
8Trajectory Design
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Guest Presentation Introduction
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Best Execution – Ali Karimi

10Special Presentation - Introduction

Cracking the Energy Code: Corva's 
2022 Hackathon Wrap-Up

https://blog.corva.ai/hs-fs/hubfs/OXY%20Gif_1%20(1).gif?width=1050&name=OXY%20Gif_1%20(1).gif
https://blog.corva.ai/cracking-the-energy-code-corvas-2022-hackathon-wrap-up
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Bézier Curve
• A Bézier curve (/ˈbɛz.i.eɪ/ BEH-zee-ay)[1] is a parametric curve used in computer graphics and related fields.[2] A 

set of discrete "control points" defines a smooth, continuous curve by means of a formula. Usually the curve is 
intended to approximate a real-world shape that otherwise has no mathematical representation or whose 
representation is unknown or too complicated. Bézier curve is named after French engineer Pierre Bézier, who 
used it in the 1960s for designing curves for the bodywork of Renault cars.[3] Other uses include the design of 
computer fonts and animation.[3] Bézier curves can be combined to form a Bézier spline, or generalized to higher 
dimensions to form Bézier surfaces.[3] The Bézier triangle is a special case of the latter.

• In vector graphics, Bézier curves are used to model smooth curves that can be scaled indefinitely. "Paths", as they 
are commonly referred to in image manipulation programs,[note 1] are combinations of linked Bézier curves. Paths 
are not bound by the limits of rasterized images and are intuitive to modify.

11Introduction to Topic

https://en.wikipedia.org/wiki/Help:IPA/English
https://en.wikipedia.org/wiki/Help:Pronunciation_respelling_key
https://en.wikipedia.org/wiki/B%C3%A9zier_curve#cite_note-1
https://en.wikipedia.org/wiki/Parametric_equation
https://en.wikipedia.org/wiki/Computer_graphics
https://en.wikipedia.org/wiki/B%C3%A9zier_curve#cite_note-Mortenson-2
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/Pierre_B%C3%A9zier
https://en.wikipedia.org/wiki/Renault
https://en.wikipedia.org/wiki/B%C3%A9zier_curve#cite_note-Hazewinkel-3
https://en.wikipedia.org/wiki/Font
https://en.wikipedia.org/wiki/B%C3%A9zier_curve#cite_note-Hazewinkel-3
https://en.wikipedia.org/wiki/Composite_B%C3%A9zier_curve
https://en.wikipedia.org/wiki/B%C3%A9zier_surface
https://en.wikipedia.org/wiki/B%C3%A9zier_curve#cite_note-Hazewinkel-3
https://en.wikipedia.org/wiki/B%C3%A9zier_triangle
https://en.wikipedia.org/wiki/Vector_graphics
https://en.wikipedia.org/wiki/B%C3%A9zier_curve#cite_note-4
https://en.wikipedia.org/wiki/Raster_graphics
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Recent Publications
Designing 3D Directional Well Trajectories Using Bezier Curves

Sampaio Jr, Jorge. (2016). Designing 3D Directional Well Trajectories Using Bezier Curves. Journal 
of Energy Resources Technology. 139. 10.1115/1.4034810. 

Method of suspender line trajectory design

Supported by the National Science and Technology Major Project (2016ZX05060-014); PetroChina 
Major Science and Technology. Project (ZD2019-183-005). https://doi.org/10.1016/S1876-
3804(21)60103-9 Copyright © 2021, Research Institute of Petroleum Exploration & Development, 
PetroChina. Publishing Services provided by Elsevier B.V. on behalf of KeAi. Communications Co., 
Ltd. 

Multi-Objective Optimization of Drilling Trajectory Considering 
Buckling Risk

Jeong, J.; Lim, C.; Park, B.-C.; Bae, J.; Shin, S.-c. Multi-Objective Optimization of Drilling Trajectory 
Considering Buckling Risk. Appl. Sci. 2022, 12, 1829. https://doi.org/10.3390/ app12041829

12Recent Wellbore Trajectory Publications

https://asmedigitalcollection.asme.org/energyresources/article-abstract/139/3/032901/373302/Designing-Three-Dimensional-Directional-Well?redirectedFrom=fulltext
https://pdf.sciencedirectassets.com/277416/1-s2.0-S1876380421X00067/1-s2.0-S1876380421601039/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjELv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCkzQeEhFpd7wX48laesBaO9cseAOxg%2F61bKz4Mag1GOwIhAJDp%2BVVAqBWrGFhXt8%2FaKzC%2B02nXL6E3DkzvHfh78xBnKtIECCQQBRoMMDU5MDAzNTQ2ODY1Igwa3qLnJLd4fkDUGv0qrwSxot0CrY3sjB%2Fa3lRBfTQjwDlFkvalXNn0UlY9gsZUSNol%2Bg%2Fiy0DKnR63CcyUZUBTQCY8%2FeIN0WeXrjS7dyJLJb%2F%2BXKZ7LVO4NDKvSH8IsWw%2BiB2%2FVzBshkhZcR8ym0tktk6xoV5PvTmhHvKw0vRxoE3oa5yJL2%2BholY94NHHbgelgtHWsttJslrgXc8s5g8XhpB8ANJxjjNKStghOTOcK0802Ufyt9Yxw%2FEnGdAehakMOlGV3ZiXGmuv7LHP0g7zUx6ve8ycefV8llWmiWyA6%2BC7MQymR2rfLqljQDa4H5d1av2gFNNnKhubQcCxp0fbZJ9vH31xESAspGaM9eD6dGcbZxunO8QopdWoNoArmFhzdt6W8mp6kkMIy5cxe54hRXUG46YijhklfvG0fBJMFTJgeO%2F6RpQ0jp1%2Fi5ZP9w074wddVC7AdyrJBslp%2ByuJeEKpTuVufjTnEOFJcwQ5vMnKANWNGKIU1e8DpFN%2FRejdav2L%2BLAGAvX1oHgcbG4xa6XWM4A%2FouNRMWGm%2Bt6TN7T%2BqZ0CTrTTUUdYsQrhkFpb7qeNu8XhKXt3CmkV93ExMMDNSxo35J19plYNLfzL3LA7pR7vOcGgb0yIWmzdZhj5s3iBv6D1GNV%2FvG2x2I3uqShNQk%2B1ecDVZntm90AgDBCyKOPwnoo4%2B8eVY7JGpX4i9bRLJyR5YZ5qgz79O%2FBP1EGrhaSbE%2FqxH05X1oKvwdZglLdItUK2a%2FAq0P4RMN%2BVx5cGOqgBikEsvzFub12lBqYje6tE4fmvoHY5vRHVZXcY%2FU7w0eNwRrhmHRvbRq4qvLjrmwZybqvg6S1s8lbxU%2FZursOevvrq4Htg%2FBWAseGD6ziM5a8aG26Tdh5Y313oBYAa0SLWjpcRBaO2mEdRAc3Oy6kSLInVMWDHmn4m3mo4rL81jSh6tYXAe%2FBDdHVAQ7cCwDusoD%2BSeUht%2F7iLoGeAoV2LWVbkart4b2LB&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20220809T033859Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYSZKFKDOI%2F20220809%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=06ebcb46d4d944e88e6ffe7655c008938b0055acf8ac5f85a8420fbe4409177c&hash=673a00e3dfa151f8dd4ae26789f0047c07edf1ac1c33359b56aec31935d0b3ee&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1876380421601039&tid=spdf-9822051f-b3a4-497d-93fa-f53146c65867&sid=ed4117701cd8094a0b3a2e4-bfc1bcc05a49gxrqa&type=client&ua=515c540a58535a0c050d&rr=737d764beb6e0eea
https://doi.org/10.1016/S1876-3804(21)60103-9
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiuy_6P6rj5AhXmlWoFHV5OC5gQFnoECAoQAQ&url=https%3A%2F%2Fwww.mdpi.com%2F2076-3417%2F12%2F4%2F1829%2Fpdf&usg=AOvVaw2BNJVIGQp9OMV5S-yaSq94
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Upcoming Technical Events

• OWSG SC Mtg. 20 September 27 Virtual Teams Mtg.

• IADC/SPE APDTC&E Aug 9-10 Bangkok Thailand

• SPE ATCE 2022 October 3-5 George R. Brown Conv. Ctr., Houston

• WPTS / ISCWSA #56 October 5/6 The Laura Hotel, Houston TX

• OWSG SC Mtg. 21 November 22 Virtual Teams Mtg.

• IADC/SPE Intl Drlg C&E Mar. 7-9, 2023 Stavanger, Norway

13SPE Schedule

https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZWY0YjliZTItYmJjYi00ZGZjLThlZjQtMWJjZTY1ZWQ4NDhh%40thread.v2/0?context=%7b%22Tid%22%3a%2224df34ab-a358-4b62-ba14-e5dfb43b9d63%22%2c%22Oid%22%3a%2262087be6-b231-4763-9ed0-afc6a91b4576%22%7d
https://www.spe.org/events/en/2022/conference/22apdt/schedule-overview.html
https://www.atce.org/welcome
https://www.iscwsa.net/events/110/
https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZWY0YjliZTItYmJjYi00ZGZjLThlZjQtMWJjZTY1ZWQ4NDhh%40thread.v2/0?context=%7b%22Tid%22%3a%2224df34ab-a358-4b62-ba14-e5dfb43b9d63%22%2c%22Oid%22%3a%2262087be6-b231-4763-9ed0-afc6a91b4576%22%7d
https://www.drillingconference.org/call-for-papers
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Upcoming Industry Events

• IADD Rig Contractor Automation Aug. 25  Landry’s Seafood House

• Geothermal Rising Conference August 28-31 Reno, NV

• Bridging the Gap Between Geothermal and Oil & Gas (On-Demand Webinar)
SPE Online Education: SPE Live: Bridging the Gap Between Geothermal and Oil & Gas

• Utah Forge: Engineering an Enhanced Geothermal System Oct. 17  SPE Webinar
SPE Online Education: Utah FORGE: Engineering an Enhanced Geothermal System

14Schedule

https://www.iadd-intl.org/events/248/
https://grc2022.mygeoenergynow.org/
https://webevents.spe.org/products/spe-live-bridging-the-gap-between-geothermal-and-oil-gas
https://webevents.spe.org/products/utah-forge-engineering-an-enhanced-geothermal-system#tab-product_tab_overview
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Geothermal Technical Section

15Geothermal Technical Section
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16U.S. DOE Investments in Geothermal Energy

An award of up to $10 million will be used 
to select the entity to run the GEODE effort 
and create a roadmap for subsequent 
years’ research and outreach initiatives. 
Any awards beyond the first year are 
dependent on future Congressional 
appropriations.
Applications for GEODE are due by 
October 28, 2022. To learn more and 
access the full Funding Opportunity 
Announcement, read DOE’s summary 
web page.

https://www.energy.gov/eere/geothermal/funding-notice-geothermal-energy-oil-and-gas-demonstrated-engineering-geode
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Open Discussion
Any other Business?
Questions?

Thank you for attending this meeting 17
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Thank you
Questions?

Thank you for attending this meeting 18
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