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Disclaimer

This presentation provides an overview of production systems, compiled from publicly available sources for 
informational and educational purposes. While every effort has been made to ensure the accuracy of the 
material, no guarantees are made regarding its completeness or suitability for specific purposes. The views and 
interpretations expressed are solely those of the presenter and do not necessarily represent the views, policies, 
or positions of INEOS or its affiliates. This material should not be used as a substitute for professional advice or 
guidance in any specific situation. By accessing this presentation, viewers agree that the presenter and INEOS 
shall not be held liable for any direct, indirect, or consequential damages arising from the use of this material. 
Unauthorized reproduction or distribution of this presentation, in whole or in part, is prohibited without prior 
written consent.
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Agenda

▪ Production Systems Overview

▪ Surface Facilities

▪ Net-Zero Considerations
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Production Systems Overview
From raw resources to usable energy for markets and consumers

Infographic: Downstream, Midstream and Upstream | American Fuel & Petrochemical Manufacturers

https://www.afpm.org/newsroom/infographic/infographic-downstream-midstream-and-upstream
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Production Systems Overview
What does an upstream oil and gas facility do?

▪ Wells

▪ Produce and maintain production 

▪ Flowlines

▪ Transport well fluids from the well to a 
processing facility via pipes

▪ Production Facility

▪ Separate products (oil and gas) from waste 
streams (water, sand & other contaminants)

▪ Treat oil and gas to meet the sales 
requirements

▪ Treat waste streams to meet the disposal 
requirements (environmental)

▪ Transport

▪ Deliver products to the market

Oil Field Life |

Facility (512×341)

Manifold-hero-300x225.jpg (300×225)

Oil-and_gasiStock-639051976-scaled.jpg (2560×1322)

Static LNG(940×627)Oil gas pipeline (2560×1707) tanker-truck-(612×408)

https://www.instagram.com/p/B7zGEPXgM6J/?igsh=eHJ2dTRuYWRmcGJo
https://lh3.googleusercontent.com/proxy/EmoBrBn5spK3vD3xZwlzfWRwOEoK6hrEqz0iElXVHj-YZ5Fz5WlWbsyTeHyXmGnC6tSHubWItUyfxkaahwACZhKNboxHv1sllAQKMR3vaRCw37cXPOtBrP9PcgY
https://lh3.googleusercontent.com/proxy/EmoBrBn5spK3vD3xZwlzfWRwOEoK6hrEqz0iElXVHj-YZ5Fz5WlWbsyTeHyXmGnC6tSHubWItUyfxkaahwACZhKNboxHv1sllAQKMR3vaRCw37cXPOtBrP9PcgY
https://lh3.googleusercontent.com/proxy/EmoBrBn5spK3vD3xZwlzfWRwOEoK6hrEqz0iElXVHj-YZ5Fz5WlWbsyTeHyXmGnC6tSHubWItUyfxkaahwACZhKNboxHv1sllAQKMR3vaRCw37cXPOtBrP9PcgY
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.merusoilandgas.com/wp-content/uploads/2019/09/Manifold-hero-300x225.jpg
https://www.boccard.com/wp-content/uploads/2021/04/Oil-and_gasiStock-639051976-scaled.jpg
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https://www.boccard.com/wp-content/uploads/2021/04/Oil-and_gasiStock-639051976-scaled.jpg
https://www.boccard.com/wp-content/uploads/2021/04/Oil-and_gasiStock-639051976-scaled.jpg
https://static.tildacdn.net/tild3566-6238-4333-b264-313862386636/lng1.jpg
https://static.tildacdn.net/tild3566-6238-4333-b264-313862386636/lng1.jpg
https://static.tildacdn.net/tild3566-6238-4333-b264-313862386636/lng1.jpg
https://earthworks.org/wp-content/uploads/2021/09/IMG_1504-scaled.jpg
https://earthworks.org/wp-content/uploads/2021/09/IMG_1504-scaled.jpg
https://earthworks.org/wp-content/uploads/2021/09/IMG_1504-scaled.jpg
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https://media.istockphoto.com/id/1162443952/photo/tanker-truck-in-motion-on-the-motorway.jpg?s=612x612&w=0&k=20&c=8DhmmaF08a7esm4Fnud6bWUQfhvvjOZeLJoKVtpDo1g=
https://media.istockphoto.com/id/1162443952/photo/tanker-truck-in-motion-on-the-motorway.jpg?s=612x612&w=0&k=20&c=8DhmmaF08a7esm4Fnud6bWUQfhvvjOZeLJoKVtpDo1g=
https://media.istockphoto.com/id/1162443952/photo/tanker-truck-in-motion-on-the-motorway.jpg?s=612x612&w=0&k=20&c=8DhmmaF08a7esm4Fnud6bWUQfhvvjOZeLJoKVtpDo1g=
https://media.istockphoto.com/id/1162443952/photo/tanker-truck-in-motion-on-the-motorway.jpg?s=612x612&w=0&k=20&c=8DhmmaF08a7esm4Fnud6bWUQfhvvjOZeLJoKVtpDo1g=
https://media.istockphoto.com/id/1162443952/photo/tanker-truck-in-motion-on-the-motorway.jpg?s=612x612&w=0&k=20&c=8DhmmaF08a7esm4Fnud6bWUQfhvvjOZeLJoKVtpDo1g=
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Production Systems Overview
What does an upstream oil and gas facility do?

▪ Wells

▪ Produce and maintain production 

▪ Flowlines

▪ Transport well fluids from the well to a 
processing facility via pipes

▪ Production Facility

▪ Separate products (oil and gas) from waste 
streams (water, sand & other contaminants)

▪ Treat oil and gas to meet the sales 
requirements

▪ Treat waste streams to meet the disposal 
requirements (environmental)

▪ Transport

▪ Deliver products to the market

So, in other words, this 
facility takes the 

hydrocarbons from the 
wells, separates the 

solids, liquids and gases.. 

..and gets everything 
ready for transport to 
the refinery or market!
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Production Systems Overview
Wells: what are well fluids?

▪ Well fluids are a mixture of:

▪ Oil

▪ Water

▪ Gas

▪ Sand

▪ Other contaminants (wax, scale, salt..)

▪ The nature of the well fluids will be a significant 
factor in the design of the facilities

▪ Product specifications impact facility design and 
can vary significantly

▪ There is usually uncertainty in the composition 
and flow rates of the well fluids

Petroleumroughnecks: Image

Image-117360730.jpg (1600×901)

https://petroleumroughnecks.wordpress.com/wp-content/uploads/2017/06/crude-oil-benchmarks.png
https://petroleumroughnecks.wordpress.com/wp-content/uploads/2017/06/crude-oil-benchmarks.png
https://cdn.hswstatic.com/gif/gettyimages-117360730.jpg
https://cdn.hswstatic.com/gif/gettyimages-117360730.jpg
https://cdn.hswstatic.com/gif/gettyimages-117360730.jpg
https://cdn.hswstatic.com/gif/gettyimages-117360730.jpg
https://cdn.hswstatic.com/gif/gettyimages-117360730.jpg
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Production Systems Overview
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Production Systems Overview
Flow is everything – it’s literally what we do!
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Production Systems Overview
Flow is everything – it’s literally what we do!

We speak in pressures….
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Production Systems Overview
Flow is everything – it’s literally what we do!

We speak in pressures….

Let's explore how fluids flow in the production system…
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Production Systems Overview
Wells: how they flow? High pressure to low pressure

▪

Relationship-of-underwater-depth

NorthRidgePumps

https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.northridgepumps.com/upload/images/ef282219a387424aac45d90230d8dee5.jpg
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Production Systems Overview
Wells: how they flow? High pressure to low pressure

Pressure Drops Along the Production System:

▪ Fluids (oil, gas, water) in a well flow naturally from high-pressure zones 
(the reservoir) to low-pressure zones (the surface)

Relationship-of-underwater-depth

NorthRidgePumps(688×450)

High pressure

Low pressure

Reservoir

Downhole of well

Across the well

Flowlines

Production system - PetroWiki

https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.researchgate.net/profile/Jonathan-Mallen/publication/331186737/figure/fig1/AS:743945394991104@1554381812342/Relationship-of-underwater-depth-gas-volume-and-gas-pressure-Adapted-from-Lynch-and.ppm
https://www.northridgepumps.com/upload/images/ef282219a387424aac45d90230d8dee5.jpg
https://www.northridgepumps.com/upload/images/ef282219a387424aac45d90230d8dee5.jpg
https://www.northridgepumps.com/upload/images/ef282219a387424aac45d90230d8dee5.jpg
https://www.northridgepumps.com/upload/images/ef282219a387424aac45d90230d8dee5.jpg
https://petrowiki.spe.org/Production_system
https://petrowiki.spe.org/Production_system
https://petrowiki.spe.org/Production_system
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Production Systems Overview
Wells: Produce and maintain production 

Connects reservoir to surface facilities for oil, 
gas, and water flow

▪ Provides a pathway for fluid extraction

▪ Wellhead and X-mas tree ensure structural 
integrity and safe fluid control

▪ Pumps are installed to lift the fluids to 
surface when natural pressure is 
insufficient 

▪ AKA artificial lift

The Difference Between a Wellhead & Christmas Tree Subsea Production System

Wellhead-Christmas-Tree
christmas-tree

https://www.croftsystems.net/oil-gas-blog/the-difference-between-a-wellhead-christmas-tree/
https://ars.els-cdn.com/content/image/3-s2.0-B9780323906050000062-f01-07-9780323906050.jpg
https://www.cdiproducts.com/hs-fs/hubfs/Wellhead-Christmas-Tree.png?width=290&height=415&name=Wellhead-Christmas-Tree.png
https://www.cdiproducts.com/hs-fs/hubfs/Wellhead-Christmas-Tree.png?width=290&height=415&name=Wellhead-Christmas-Tree.png
https://www.cdiproducts.com/hs-fs/hubfs/Wellhead-Christmas-Tree.png?width=290&height=415&name=Wellhead-Christmas-Tree.png
https://www.cdiproducts.com/hs-fs/hubfs/Wellhead-Christmas-Tree.png?width=290&height=415&name=Wellhead-Christmas-Tree.png
https://www.cdiproducts.com/hs-fs/hubfs/Wellhead-Christmas-Tree.png?width=290&height=415&name=Wellhead-Christmas-Tree.png
https://media.istockphoto.com/id/165795087/vector/christmas-tree.jpg?s=612x612&w=0&k=20&c=7JxNJUFLMhpPYP1hMq0bbK2ISesQ3uvjK1pkKL9sqSQ=
https://media.istockphoto.com/id/165795087/vector/christmas-tree.jpg?s=612x612&w=0&k=20&c=7JxNJUFLMhpPYP1hMq0bbK2ISesQ3uvjK1pkKL9sqSQ=
https://media.istockphoto.com/id/165795087/vector/christmas-tree.jpg?s=612x612&w=0&k=20&c=7JxNJUFLMhpPYP1hMq0bbK2ISesQ3uvjK1pkKL9sqSQ=
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Production Systems Overview
Oil and Gas Gathering: Transport well fluids from the well to a processing facility

▪ Pads/Manifolds: Centralize production from 
multiple wells

▪ Aboveground or buried flowlines for easy 
maintenance and environmental protection

▪ Reduce equipment duplication and improve 
efficiency

Oil South England - Introduction

Wytch Farm 

(original 

farm)

Well Site

Gathering Station for the whole 

Wytch Farm Oilfield

Oil South England - Introduction

https://wessexcoastgeology.soton.ac.uk/Oil-South-of-England.htm
https://wessexcoastgeology.soton.ac.uk/Oil-South-of-England.htm
https://wessexcoastgeology.soton.ac.uk/Oil-South-of-England.htm
https://wessexcoastgeology.soton.ac.uk/Oil-South-of-England.htm
https://wessexcoastgeology.soton.ac.uk/Oil-South-of-England.htm
https://wessexcoastgeology.soton.ac.uk/Oil-South-of-England.htm
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Production Systems Overview
Oil and Gas Gathering: Transport well fluids from the well to a processing facility

▪ Pads/Manifolds: Centralize production from 
multiple wells

▪ Aboveground or buried flowlines for easy 
maintenance and environmental protection

▪ Reduce equipment duplication and improve 
efficiency

KINGFISHER Project – UNOC: Uganda National Oil Company

Pipeline

Camps

Central Processing 

Facility (CPF)

Pad4

Pad3

https://www.unoc.co.ug/upstream/the-kingfisher-project/
https://www.unoc.co.ug/upstream/the-kingfisher-project/
https://www.unoc.co.ug/upstream/the-kingfisher-project/
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Production Systems Overview
Oil and Gas Gathering: Transport well fluids from the well to a processing facility

▪ Offshore facilities are designed based on the conditions and location 
of an asset

▪ Fixed platforms: Shallow water, stable foundation

▪ Floating platforms: Deepwater areas, adaptable to ocean 
conditions

▪ FPSOs: Floating Production Storage and Offloading units, ideal 
for remote locations

▪ Flowlines connect subsea or surface wells to platforms 

▪ Gathering Centers in the UKNS consolidate production from multiple 
fields for processing and transport

Offshore Location - an overview | ScienceDirect Topics

Up to 

1500ft 1500ft – 3500ft
100ft – 

7000ft

200ft – 

10000ft 2000ft – 10000ft ~18000ft

North Sea Transition Authority: Lease Agreements

St Fergus Gas Terminal

Teeside 

Terminal

Bacton Gas Terminal

Eastington Gas Terminal

Up to 

8500ft

https://www.sciencedirect.com/topics/engineering/offshore-location
https://www.sciencedirect.com/topics/engineering/offshore-location
https://www.sciencedirect.com/topics/engineering/offshore-location
https://experience.arcgis.com/experience/dc76aea847ea4dc59c6afb55b5852ac1#widget_6=active_datasource_id:dataSource_29,center:-490702.68417625857%2C7644267.487676244%2C102100,scale:18489297.737236,rotation:0,viewpoint:%7B%22rotation%22%3A0%2C%22scale%22%3A18489297.737236%2C%22targetGeometry%22%3A%7B%22spatialReference%22%3A%7B%22latestWkid%22%3A3857%2C%22wkid%22%3A102100%7D%2C%22x%22%3A-490702.68417625857%2C%22y%22%3A7644267.487676244%7D%7D,layer_visibility:%7B%22widget_6-dataSource_29%22%3A%7B%22widget_6-dataSource_29-Gas_storage_licences-group-17%22%3Afalse%2C%22widget_6-dataSource_29-Carbon_storage_licences-group-15%22%3Afalse%2C%22widget_6-dataSource_29-Petroleum_licences-group-12%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11%22%3Afalse%2C%22widget_6-dataSource_29-Crown_Estate_Scotland_-group-16%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreWindSiteAgreements_EnglandWalesNI_TheCrownEstate_2871%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreWindCableAgreements_EnglandWalesAndNI_TheCrownEstate_3244%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreCarbonCaptureAndStorageSiteAgreements_EnglandWalesNI_TheCrownEstate_4945%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreNaturalGasStorageSiteAgreements_EnglandWalesNI_TheCrownEstate_6525%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreNaturalGasStoragePipelineAgreements_EnglandWalesNI_TheCrownEstate_6355%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreMetOceanEquipmentAgreements_EnglandWalesNI_TheCrownEstate_6169%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-ScottishAdjacentWatersBoundary_6905%22%3Afalse%7D%7D
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Production Systems Overview
Oil and Gas Gathering: Transport well fluids from the well to a processing facility

▪

▪

▪

▪

▪

▪

▪ Subsea Systems

▪ Subsea wells and manifolds transport fluids via flowlines to 
platforms or hubs

▪ Enable production from deepwater or remote fields

▪ Designed to withstand high pressures and extreme temperatures

OWOE - Oil And Gas - What is a subsea development? North Sea Transition Authority: Lease Agreements

https://www.ourworldofenergy.com/vignettes.php?type=oil-and-gas&id=10
https://www.ourworldofenergy.com/vignettes.php?type=oil-and-gas&id=10
https://www.ourworldofenergy.com/vignettes.php?type=oil-and-gas&id=10
https://www.ourworldofenergy.com/vignettes.php?type=oil-and-gas&id=10
https://www.ourworldofenergy.com/vignettes.php?type=oil-and-gas&id=10
https://experience.arcgis.com/experience/dc76aea847ea4dc59c6afb55b5852ac1#widget_6=active_datasource_id:dataSource_29,center:-490702.68417625857%2C7644267.487676244%2C102100,scale:18489297.737236,rotation:0,viewpoint:%7B%22rotation%22%3A0%2C%22scale%22%3A18489297.737236%2C%22targetGeometry%22%3A%7B%22spatialReference%22%3A%7B%22latestWkid%22%3A3857%2C%22wkid%22%3A102100%7D%2C%22x%22%3A-490702.68417625857%2C%22y%22%3A7644267.487676244%7D%7D,layer_visibility:%7B%22widget_6-dataSource_29%22%3A%7B%22widget_6-dataSource_29-Gas_storage_licences-group-17%22%3Afalse%2C%22widget_6-dataSource_29-Carbon_storage_licences-group-15%22%3Afalse%2C%22widget_6-dataSource_29-Petroleum_licences-group-12%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11%22%3Afalse%2C%22widget_6-dataSource_29-Crown_Estate_Scotland_-group-16%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreWindSiteAgreements_EnglandWalesNI_TheCrownEstate_2871%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreWindCableAgreements_EnglandWalesAndNI_TheCrownEstate_3244%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreCarbonCaptureAndStorageSiteAgreements_EnglandWalesNI_TheCrownEstate_4945%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreNaturalGasStorageSiteAgreements_EnglandWalesNI_TheCrownEstate_6525%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreNaturalGasStoragePipelineAgreements_EnglandWalesNI_TheCrownEstate_6355%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-OffshoreMetOceanEquipmentAgreements_EnglandWalesNI_TheCrownEstate_6169%22%3Afalse%2C%22widget_6-dataSource_29-The_Crown_Estate-group-11-ScottishAdjacentWatersBoundary_6905%22%3Afalse%7D%7D
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Surface Facilities
Overall Process Flow Diagram

▪ Extraction: Fluids flow from wells under natural 
flow or artificial lift

▪ Separation: Oil, gas, and water are separated in 
stages

▪ Gas Handling: Gas is compressed, dehydrated 
transported and/or re-injected, or flared if excess

▪ Oil Storage and Transport: Stabilized oil is 
stored and sent to pipelines or tankers

▪ Water Disposal: Produced water is treated and 
safely disposed of or reinjected

▪ Well Stabilization: Includes chemicals to protect 
equipment and ensure safe and stable flow

Automation & Instrumentation_Luoyang Runcheng Petrochemical Equipment Co.,LTD.

https://www.lrcoilequipment.com/product/56.html?productCateId=18
https://www.lrcoilequipment.com/product/56.html?productCateId=18
https://www.lrcoilequipment.com/product/56.html?productCateId=18
https://www.lrcoilequipment.com/product/56.html?productCateId=18
https://www.lrcoilequipment.com/product/56.html?productCateId=18
https://www.lrcoilequipment.com/product/56.html?productCateId=18
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Surface Facilities
Separation

▪ 3-Phase Separator: 
Separates oil, gas, and water

▪ Controlled Separation: 
Prevents instability and safety risks

▪ Difficult Fluids: 
Heating/chemicals needed for separation

▪ Residual Impurities: 
Products often require further treatment

▪ Contaminated Waste Streams: 
Water/sand typically contains oil

Gravity 

Separation

What is an Oil Emulsion? | Kimray

https://kimray.com/training/what-oil-emulsion
https://kimray.com/training/what-oil-emulsion
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Surface Facilities
Separation: Oil treatment 

▪ Degassing: Stabilizing Oil

▪ Oil contains gas which may be released if the 
pressure or temperature changes

▪ The ‘’extra’’ gas must be removed, reducing 
‘vapour’ pressure, ensuring safe storage and 
transportation

▪

▪

▪

Henry's Law IDMON Engineering & Construction Co.

https://www.youtube.com/watch?v=YkhcA93PhNw
https://www.idmongroup.com/about.html
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Surface Facilities
Separation: Oil treatment 

▪ Degassing: Stabilizing Oil

▪ Oil contains gas which may be released if the 
pressure or temperature changes

▪ The ‘’extra’’ gas must be removed, reducing 
‘vapour’ pressure, ensuring safe storage and 
transportation

▪ Dehydration and desalting: 

▪ Remove water content from crude oil to meet 
pipeline and refinery specifications

▪ Removes salts dissolved in water to prevent 
corrosion and fouling in downstream equipment

Desalters - Punchlist Zero - What You Need to Know Entekhub 

Henry's Law IDMON Engineering & Construction Co.

https://punchlistzero.com/desalters/
https://punchlistzero.com/desalters/
https://punchlistzero.com/desalters/
https://punchlistzero.com/desalters/
https://punchlistzero.com/desalters/
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTS8an_V0Rjc-tOu1g8C3mU2uKeW-GJlFix3VO_mHQBWOzDm9R1
https://www.youtube.com/watch?v=YkhcA93PhNw
https://www.idmongroup.com/about.html
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Surface Facilities
Separation: Gas handling and treatment

▪ Gas compression

▪ Increases pressure for transport or injection 
into well or reservoir for storage

▪ Compensates for pressure losses in pipelines

▪

▪

▪

▪

Overview of Gas Compression Facility - EPCM

https://epcmholdings.com/overview-of-gas-compression-facility/
https://epcmholdings.com/overview-of-gas-compression-facility/
https://epcmholdings.com/overview-of-gas-compression-facility/
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Surface Facilities
Separation: Gas handling and treatment

▪ Gas compression

▪ Increases pressure for transport or injection 
into well or reservoir for storage

▪ Compensates for pressure losses in pipelines

▪ Gas treatment: 

▪ Removes water vapor, CO2, H2S to prevent 
corrosion and blockages in pipelines

▪ Gas Dehydration: Triethylene glycol (TEG) 
absorbs water from the gas stream

▪ Ensures gas meets pipeline specifications for 
safe transport and use

Gas Dehydration System Overview | Kimray

https://kimray.com/training/gas-dehydration-system-overview
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Surface Facilities
Storage and Export

▪ Deliver products to the market

▪ Midstream step to transport the end products from production 
facility to downstream

▪ Refineries, petrochemical plants

▪ Oil

▪ Pipeline

▪ Tanker

▪ Rail

▪ Road

▪ Power Generation

▪ Gas 

▪ Pipeline

▪ Power generation

▪ LNG

Aukevisser Super tanker 

Oman - LNG Prime

https://www.aukevisser.nl/supertankers/id271.htm
https://lngprime.com/contracts-and-tenders/oman-lng-seals-supply-deal-with-germanys-sefe/88911/
https://lngprime.com/contracts-and-tenders/oman-lng-seals-supply-deal-with-germanys-sefe/88911/
https://lngprime.com/contracts-and-tenders/oman-lng-seals-supply-deal-with-germanys-sefe/88911/
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Net-Zero Considerations
What is Net-Zero in Production Facilities?

Achieving a balance between emitted and removed greenhouse gases

What are we doing to get there?

▪ Reduce emissions at every stage of the value chain (extraction to export)

Key Steps in the Decarbonisation Journey: GHG Protocol Framework
How the oil and gas industry contributes to a lower carbon future | IOGP

https://www.terrascope.com/reports-guides/key-steps-in-the-decarbonisation-journey-a-guide-for-companies
https://www.iogp.org/blog/news/how-the-oil-and-gas-industry-contributes-to-a-lower-carbon-future/
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Net-Zero Considerations
What is Net-Zero in Production Facilities?

Achieving a balance between emitted and removed greenhouse gases

What are we doing to get there?

▪ Reduce emissions at every stage of the value chain (extraction to export)

▪ Carbon Capture, emissions reduction and energy efficiency, 
few examples: 

▪ Fewer offshore interventions = fewer helicopter flights

▪ Piping modifications to reduce venting 

▪ Methane sensing cameras to identify fugitive gas leaks 
from pipework and fittings

▪ New LED lights for efficient energy consumption

▪ Fuel swapping from diesel to HVO 
(hydrotreated vegetable oil) to reduce emissions from 
offshore power generators

▪ Electrification of the platforms from offshore wind 
power to displace diesel powered generators

▪ Influence third parties to make technology upgrades

Key Steps in the Decarbonisation Journey: GHG Protocol Framework

Offshore Rig (800×449) Offshore wind

https://www.terrascope.com/reports-guides/key-steps-in-the-decarbonisation-journey-a-guide-for-companies
https://thumbs.dreamstime.com/b/dramatic-night-scene-offshore-oil-rig-bright-lights-illuminating-platform-workers-action-dark-ocean-304898270.jpg
https://thumbs.dreamstime.com/b/dramatic-night-scene-offshore-oil-rig-bright-lights-illuminating-platform-workers-action-dark-ocean-304898270.jpg
https://thumbs.dreamstime.com/b/dramatic-night-scene-offshore-oil-rig-bright-lights-illuminating-platform-workers-action-dark-ocean-304898270.jpg
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRxlg0UyU0IR_EK0r0d-KOGiakCjEokK3dtHw&s
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Net-Zero Considerations
Carbon Capture, Utilization & Storage (CCUS)

▪ Capture of atmospheric CO2 using direct air capture 
technology

▪ Capture CO2 before combustion, easier to separate 
from other gases due to high CO2 concentration

▪ Capture CO2 after combustion from exhaust gases 
using advanced technologies like amine-based 
absorption to separate dilute CO₂

UKCCSRC - Carbon Capture & Storage (CCS) Carbon capture A new era for CCUS – CCUS in Clean Energy Transitions – Analysis - IEA

https://ukccsrc.ac.uk/ccs-explained/carbon-capture/
https://ukccsrc.ac.uk/ccs-explained/carbon-capture/
https://ukccsrc.ac.uk/ccs-explained/carbon-capture/
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
https://www.iea.org/reports/ccus-in-clean-energy-transitions/a-new-era-for-ccus
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Projects

Europe Carbon Capture Project Map – Clean Air Task Force

https://www.catf.us/ccsmapeurope/
https://www.catf.us/ccsmapeurope/
https://www.catf.us/ccsmapeurope/
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Projects transport type

Project Greensand, En route to deliver Danish CO2 storage capacity in the mid twenties: INEOS

https://www.youtube.com/watch?v=xoRNC3KV9SY
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Project Greensand, as the first in the world, has demonstrated that CO2 can be 
transported across national borders and stored offshore to mitigate climate change

Hvad er Project Greensand | Project Greensand

Pilot Project 
at Nini West

▪ CO₂ is captured at the 
INEOS Oxide factory in 
Belgium is transported in 
containers to the Nini 
West platform

▪ Injected through an 
existing well for 
permanent storage

https://www.projectgreensand.com/en/hvad-er-project-greensand
https://www.projectgreensand.com/en/hvad-er-project-greensand
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Project Greensand, as the first in the world, has demonstrated that CO2 can be 
transported across national borders and stored offshore to mitigate climate change

Hvad er Project Greensand | Project Greensand

Pilot Project 
at Nini West

▪ CO₂ is captured at the 
INEOS Oxide factory in 
Belgium is transported in 
containers to the Nini 
West platform

▪ Injected through an 
existing well for 
permanent storage

Full-Scale 
at Nini West + main

▪ CO₂ is transported on 
specialized ships to Nini 
platform,

▪ New wells and pumping 
systems support higher 
capacity injection

https://www.projectgreensand.com/en/hvad-er-project-greensand
https://www.projectgreensand.com/en/hvad-er-project-greensand
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Project Greensand, as the first in the world, has demonstrated that CO2 can be 
transported across national borders and stored offshore to mitigate climate change

Hvad er Project Greensand | Project Greensand

Pilot Project 
at Nini West

▪ CO₂ is captured at the 
INEOS Oxide factory in 
Belgium is transported in 
containers to the Nini 
West platform

▪ Injected through an 
existing well for 
permanent storage

Full-Scale 
at Nini West + main

▪ CO₂ is transported on 
specialized ships to Nini 
platform,

▪ New wells and pumping 
systems support higher 
capacity injection

Expansion
Siri Fairway

▪ Storage area extends to 
cover additional fields

▪ Storage capacity 
increases for long-term 
carbon sequestration 
capabilities

https://www.projectgreensand.com/en/hvad-er-project-greensand
https://www.projectgreensand.com/en/hvad-er-project-greensand
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Pilot: CO2 is capture at the Antwerp INEOS oxide site → CO2 is transported by ship to the 
north sea (800 tons per journey) → CO2 is injected and stored in the North Sea subsoil

energiforskning.dk Final report Greensand Phase 2.pdf

INEOS - The Chemical Engineer

https://energiforskning.dk/files/media/document/Final%20report%20Greensand%20Phase%202.pdf
https://www.thechemicalengineer.com/news/ineos-secures-35bn-for-its-huge-european-chemicals-investment/
https://www.thechemicalengineer.com/news/ineos-secures-35bn-for-its-huge-european-chemicals-investment/
https://www.thechemicalengineer.com/news/ineos-secures-35bn-for-its-huge-european-chemicals-investment/
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Pilot: CO2 is capture at the Antwerp INEOS oxide site → CO2 is transported by ship to the 
north sea (800 tons per journey) → CO2 is injected and stored in the North Sea subsoil

energiforskning.dk Final report Greensand Phase 2.pdf

www.globalccsinstitute.com(794×450)

https://energiforskning.dk/files/media/document/Final%20report%20Greensand%20Phase%202.pdf
http://www.globalccsinstitute.com(794×450)
http://www.globalccsinstitute.com(794×450)
http://www.globalccsinstitute.com(794×450)
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Pilot: CO2 is capture at the Antwerp INEOS oxide site → CO2 is transported by ship to the 
north sea (800 tons per journey) → CO2 is injected and stored in the North Sea subsoil

energiforskning.dk Final report Greensand Phase 2.pdf

www.globalccsinstitute.com(794×450)

Project Greensand heralds CCS breakthrough | CCS | gasworld

https://energiforskning.dk/files/media/document/Final%20report%20Greensand%20Phase%202.pdf
http://www.globalccsinstitute.com(794×450)
http://www.globalccsinstitute.com(794×450)
http://www.globalccsinstitute.com(794×450)
https://www.gasworld.com/story/project-greensand-heralds-ccs-breakthrough/
https://www.gasworld.com/story/project-greensand-heralds-ccs-breakthrough/
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Full Scale: CO₂ is transported on specialized ships with higher capacity 
→ transferred via a pumping system → injected into newly established CO₂ injection wells

Project Greensand, En route to deliver Danish CO2 storage capacity in the mid twenties: INEOS - YouTube Video: Carbon Destroyer 1, EU’s First CO2 Carrier for CCS is Launched

https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.youtube.com/watch?v=xoRNC3KV9SY
https://maritime-executive.com/article/video-carbon-destroyer-1-eu-s-first-co2-carrier-for-ccs-is-launched
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Full Scale: CO₂ is transported on specialized ships with higher capacity 
→ transferred via a pumping system → injected into newly established CO₂ injection wells

Project Greensand, En route to deliver Danish CO2 storage capacity in the mid twenties: INEOS - YouTube

PACIFIC INEOS BELSTAFF -
Single Anchor Loading | NOV

https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.shipspotting.com/photos/3423736
https://www.shipspotting.com/photos/3423736
https://www.nov.com/products/single-anchor-loading
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Net-Zero Considerations
Carbon Capture, Storage (CCS) Project Stages

▪ Full Scale: CO₂ is transported on specialized ships with higher capacity 
→ transferred via a pumping system → injected into newly established CO₂ injection wells

Project Greensand, En route to deliver Danish CO2 storage capacity in the mid twenties: INEOS - YouTube

PACIFIC INEOS BELSTAFF -
Single Anchor Loading | NOV

energiforskning.dk Final report Greensand Phase 2.pdf

https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.youtube.com/watch?v=xoRNC3KV9SY
https://www.shipspotting.com/photos/3423736
https://www.shipspotting.com/photos/3423736
https://www.nov.com/products/single-anchor-loading
https://energiforskning.dk/files/media/document/Final%20report%20Greensand%20Phase%202.pdf
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Net-Zero Considerations
Future Trends and Net Zero Roadmap

Plotting A Course To A Net Zero North Sea | Wood Mackenzie

▪

▪

▪

▪

▪

▪

▪

https://www.woodmac.com/nslp/plotting-a-course-to-a-net-zero-north-sea/
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Net-Zero Considerations
Future Trends and Net Zero Roadmap

Emerging Technologies:

▪ Hydrogen-ready facilities for blending natural gas 
with hydrogen

▪ Integration of renewable energy sources 
(wind,solar) to power operations

Digital Solutions:

▪ AI for predictive maintenance and process 
optimization

▪ Digital twins for emissions modelling and tracking

Circular Economy Initiatives: 

▪ Reuse of produced water and waste materials

Long-Term Goals:

▪ Full decarbonization of operations

▪ Collaboration across the industry for large-scale 
impact

Plotting A Course To A Net Zero North Sea | Wood Mackenzie

https://www.woodmac.com/nslp/plotting-a-course-to-a-net-zero-north-sea/


23

Thank you
Questions...?
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