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Cautionary Note

The companies in which Shell plc directly and indirectly owns investments are separate legal entities. In this content “Shell”, “Shell Group” and “Group” are sometimes used for convenience where references are made to Shell plc and its subsidiaries in general. Likewise, the words 

“we”, “us” and “our” are also used to refer to Shell plc and its subsidiaries in general or to those who work for them. These terms are also used where no useful purpose is served by identifying the particular entity or entities. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as 

used in this content refer to entities over which Shell plc either directly or indirectly has control. The term “joint venture”, “joint operations”, “joint arrangements”, and “associates” may also be used to refer to a commercial arrangement in which Shell has a direct or indirect ownership 

interest with one or more parties.  The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in an entity or unincorporated joint arrangement, after exclusion of all third-party interest. 

Forward-Looking Statements

This content contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) concerning the financial condition, results of operations and businesses of Shell. All statements other than statements of historical fact are, or may be 

deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance 

or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Shell to market risks and statements expressing management’s expectations, beliefs, 

estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as “aim”; “ambition”; ‘‘anticipate’’; ‘‘believe’’; “commit”; “commitment”; ‘‘could’’; ‘‘estimate’’; ‘‘expect’’; ‘‘goals’’; ‘‘intend’’; ‘‘may’’; “milestones”; 

‘‘objectives’’; ‘‘outlook’’; ‘‘plan’’; ‘‘probably’’; ‘‘project’’; ‘‘risks’’; “schedule”; ‘‘seek’’; ‘‘should’’; ‘‘target’’; ‘‘will’’; “would” and similar terms and phrases. There are a number of factors that could affect the future operations of Shell and could cause those results to differ materially from those 

expressed in the forward-looking statements included in this content, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss 

of market share and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing 

countries and countries subject to international sanctions; (j) legislative, judicial, fiscal and regulatory developments including regulatory measures addressing climate change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the 

risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; (m) risks associated with the impact of pandemics, such as the COVID-19 (coronavirus) 

outbreak, regional conflicts, such as the Russia-Ukraine war, and a significant cybersecurity breach; and (n) changes in trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. All forward-looking statements 

contained in this content are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional risk factors that may affect future results are contained in Shell 

plc’s Form 20-F for the year ended December 31, 2023 (available at www.shell.com/investors/news-and-filings/sec-filings.html and www.sec.gov). These risk factors also expressly qualify all forward-looking statements contained in this content and should be considered by the reader.  

Each forward-looking statement speaks only as of the date of this content. Neither Shell plc nor any of its subsidiaries undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of these 

risks, results could differ materially from those stated, implied or inferred from the forward-looking statements contained in this content.

Shell’s Net Carbon Intensity

Also, in this content we may refer to Shell’s “Net Carbon Intensity” (NCI), which includes Shell’s carbon emissions from the production of our energy products, our suppliers’ carbon emissions in supplying energy for that production and our customers’ carbon emissions associated with 

their use of the energy products we sell. Shell’s NCI also includes the emissions associated with the production and use of energy products produced by others which Shell purchases for resale. Shell only controls its own emissions. The use of the terms Shell’s “Net Carbon Intensity” 

or NCI are for convenience only and not intended to suggest these emissions are those of Shell plc or its subsidiaries.

Shell’s net-zero emissions target

Shell’s operating plan, outlook and budgets are forecasted for a ten-year period and are updated every year. They reflect the current economic environment and what we can reasonably expect to see over the next ten years. Accordingly, they reflect our Scope 1, Scope 2 and NCI 

targets over the next ten years. However, Shell’s operating plans cannot reflect our 2050 net-zero emissions target, as this target is currently outside our planning period. In the future, as society moves towards net-zero emissions, we expect Shell’s operating plans to reflect this 

movement. However, if society is not net zero in 2050, as of today, there would be significant risk that Shell may not meet this target. 

Forward-Looking non-GAAP measures

This content may contain certain forward-looking non-GAAP measures such as cash capital expenditure and divestments. We are unable to provide a reconciliation of these forward-looking non-GAAP measures to the most comparable GAAP financial measures because certain 

information needed to reconcile those non-GAAP measures to the most comparable GAAP financial measures is dependent on future events some of which are outside the control of Shell, such as oil and gas prices, interest rates and exchange rates. Moreover, estimating such 

GAAP measures with the required precision necessary to provide a meaningful reconciliation is extremely difficult and could not be accomplished without unreasonable effort. Non-GAAP measures in respect of future periods which cannot be reconciled to the most comparable GAAP 

financial measure are calculated in a manner which is consistent with the accounting policies applied in Shell plc’s consolidated financial statements.

The contents of websites referred to in this content do not form part of this content.

We may have used certain terms, such as resources, in this content that the United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC.  Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-

32575, available on the SEC website www.sec.gov. 
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Background

Ormen Lange Pipeline System

• Ormen Lange is a deep-water subsea tieback development off the coast Norway. 

Natural Gas is transported onshore to the Nyhamna processing facility via two 30” 

120km pipelines.

• Each pipeline is equipped with a pig launcher. A subsea pigging loop allows for round 

trip pigging with the pipeline system configured for bi-directional pigging operations. 

• Pipeline maximum depth is 1100 m subsea

• Wall thicknesses ranging from 29.5 to 35.5 mm

• 3D bends

• Pipeline shut-in for pigging, dry gas provided from Nyhamna 

• No routine pigging

• The pipeline was previously subjected to ILI in 2007 during commissioning

• ILI was due to verify corrosion control systems were working as expected, determine 

presence of any metal loss due to past or still active corrosion processes and to predict 

remaining life of the pipeline system under current operating conditions.
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Challenges & Considerations
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Flow Assurance Modelling

5 Ormen Lange Project Presentation | PPSA 2024

Pig Bypass 

Efficiency

Liquids 

Management
Pig Behavior

Hydrate 

Mitigation

Flowrate / 

Schedule 

Optimization



Phase One

Undersized Foam Pig

• Dummy pathfinder

• Sized at 98% of pipeline nominal ID (Ø676mm vs Ø690mm) 

• Provision for additional bypass not utilized

• Medium density 

• Minimal aggression

• Negotiate reductions up to 40% Pig OD

• Fitted with EM Transmitter

• Embedded Magnets for triggering magnetic signalers

Pathfinder Foam-Bodied Caliper Tool

• Foam Pig OD Ø717mm

• 12 x 50mm bypass holes added (6.3%)

• Fitted with EM Transmitter

• Embedded Magnets for triggering magnetic 

signalers

• Confirm piggability, debris quantification, conservative, liquids removal

• High velocity flush

• Undersized foam pig

• Pathfinder foam bodied caliper tool
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Photos courtesy of Pipeline Innovations & Norske Shell 



Phase One

Execution April 2023

• Received at 08:38 on 21st April

• Average Velocity 3.42m/s

• No damage

• Minimal wear
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• Received at 11:58 on 23rd April

• Average Velocity 2.44m/s

• Superficial damage

• Minimal wear

• 100% data recovered

• Estimated deposits 56m3 between 50-

123km

• Minimum bore consistent with known 

features in the pipeline

• Recommendation to switch pigging direction 

from A-B to B-A for phase 2 to minimize 

transfer distance for solidsPhotos courtesy of Pipeline Innovations & Norske Shell 



Phase Two

Gauge Pig

• Bi-directional setup

• Slotted gauge plate

• Double magnet packs

• High wear setup (brushes & guides)

• Bypass – 3.82%

• PDL recording DP, temperature, 

pressure, accelerometers XYZ, 

rotation and inclination

• Transmitter

Bulldozer 

• Additional spare parts such as 

oversized guide discs allowed for 

customization

• Medium Aggression setup

• Bypass – 3.82% 

• PDL

• Transmitter

Active Cleaning Tool (ACT)

• High bypass tool creates a vortex  

against the pipe wall. The 

evacuated mediums is then sucked 

through the tool and emitted as a 

high velocity jet of gas downstream 

of the pig at a simulated velocity of 

up to 30m/s at pig velocity of 

3.5m/s.

• Bypass - 1.9%

Heavy Duty Cleaning Pig (HDCP)

• Bypass – 3.03%

• High Aggression setup 

• Descaling cups

• Lamella brushes
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Photos courtesy of ROSEN



Phase Two

Execution September 2023

Run 1

• Gauge Pig was received at 05:18 on 20th 

September 

• Average Velocity 3.55m/s

• No Damage Minimal Wear

• No spikes in DP from the PDL
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Run 3

• Bulldozer Pig was received at 17:36 on 23rd 

September

• Average Velocity 3.78m/s

• No Damage Minimal Wear

• No spikes in DP from the PDL

Photos & Images courtesy of Rosen & Norske Shell 

Maximum

Average

Minimum



Phase Two

Execution September 2023

Run 4

• ACT was received at 14:49 on 24th 

September

• Average Velocity 3.55m/s

• No Damage Minimal Wear

• PDL - some evidence of moving debris
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Run 5

• HDCP was received at 23:27 on 26th 

September 

• Average Velocity 3.36m/s

• No Damage Minimal Wear

• Increase in ferrous debris

Photos courtesy of Rosen & Norske Shell 

Note – Due to HSE the receiver was flushed with hot water after pig receipt

Decision to Proceed



Phase Two

Execution September 2023

Run 6

• ACT was received at 15:35 on 28th September

• Average Velocity 3.51m/s

• No Damage Minimal Wear

• PDL - Some evidence of moving debris

Run 7

• HDCP was received at 23:27 on 26th September 

• Average Velocity 3.36m/s

• No Damage Minimal Wear

• Increase in ferrous debris
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Photos courtesy of Rosen & Norske Shell



Phase Two Execution

Decision to Proceed with MFL

ACT PDL Run 4
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Photos courtesy of Rosen & Shell

Decision to Proceed

ACT PDL Run 6

Maximum

Average

Minimum



Phase Two Execution

ILI

RoCorr MFL-A with IEC Sensor 

technology

• MFL Received on October 1st 2023 

at 13:19 

• Average Velocity 0.97m/s
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Photos courtesy of Rosen & Norske Shell



Pre-Inspection Pigging and ILI Schedule
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Assurance Milestones
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Key Challenges and Solutions
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Summary

• The challenges associated with conducting pigging operations on this pipeline system were overcome though a rigorous 

and collaborative approach by relevant parties

• The successful completion of the inspection provided Shell with assurance that the primary threat to the pipeline system of 

internal corrosion was being well managed. 

• The ILI results allowed Shell to confidently update the integrity assessment of the pipeline, (taking account of other 

relevant data as well such as ongoing subsea external inspection campaigns, testing of the safeguarding systems etc) 

and concluding it was suitable for safe continued operation. 

• The ILI results provided Shell and stakeholders with the confidence to proceed with future development plans, such as a 

subsea compression project for Ormen Lange. 

• Demonstrating degradation mechanisms such as corrosion are being well managed is a key element in extending the 

service life of a pipeline and supporting decision making on further investment.
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