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Integrity Management of 
Bonded Flexible Pipes

Svein Are Løtveit I Senior Advisor I 4Subsea

PSA Study: State of the art for bonded flexible pipes  2018 - free download

https://www.ptil.no/contentassets/0e4d166cf8524bf8ae81ceb9d34d8a39/psa-norway-state-of-the-art-bonded-flexible-pipes-2018.pdf


Restricted © 4Subsea

Agenda
• Bonded flexible pipe designs

• Guidelines and specifications

• Issues with bonded pipes

• Integrity management & life time 

extension

• FlexShare™ – Sharing experiences 

between operators
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Bonded Flexible Pipe Designs

• Bonded flexible risers

• Crude Loading hoses

• LPG offloading hoses

• LNG offloading hoses

• Seawater Intake hoses

• Hoses for exploration

• Industrial Hoses
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Guidelines & Specifications

• API 17K

• GMPHOM 2009

• EN1762, (API17K)

• EN1474-2(API 17K)

• API 7K

• API 16C

• Type approval, 

purchasing requirements

"No communication API 17K, GMPHOM, EN 1474-2, EN 1762 to harmonize 

requirements. API SC17 dropped ISO 13628- in 2011 due to trade sanctions 

and IP. EN 1474-2 is a design-by-testing standard (misses long term 

degradation mechansims), API 17K is a design-by-understanding standard"

Krassimir Doynov

Chairman of API commitee

• Design and operation of bonded hoses are 

specified by a range of different guidelines 

and specifications depending on type and use

• There is a need to harmonize:
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Issues with bonded flexibles

• Failure statistics from PSA Norway

- 3% of drilling issues related to leak from hose

- 1 personnel injurie due to whipping hose (Large energy 
release when stretched hose fail, handle with care)

- Several wear and mishandling issues

- Many industrial hose failures due to misuse and 
inadequate maintenance

- Incomplete reporting as hoses are replaced regularly

• Oil spill

- Bonga, December 2011, oil spill ~40,000 barrels of crude

- Statfjord 2007

- Many small ref e.g. ITOPF (oil-spill 7-700t 1970-2017)

Positive trend

Peak in 2007 is Statfjord OLS
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Qualification

• New in-service failure modes 

(Crude offloading hoses in demanding applications where 

extensive qualification have been executed)

• Enabling technology

- FLNG(Floating LNG production unit) seawater intake hoses 

- LNG offloading hoses. 

- No known issues, however, experience is limited.

• Both oil spill and costly production down 

time has occurred

New technology – New Applications
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Do not forget Corrosion 

• Steel cord corrosion

• Nipple corrosion

• Internal corrosion

New and old threats
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Integrity Management

• Information handling

• Risk Based Inspection Planning

• Inspection

• Testing

• Monitoring

Bonded pipes

It is imperative that the operator has complete control of the individual hose segment 

design and operational history to ensure fit for purpose throughout the entire lifetime. 
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Life extension & Recertification

• API 17K hoses 

- Service life = Field life

- Engineering based assessment

• Design methodology and requirements
• Design criteria (layer specific)
• Loads and load effects for pipe and end fitting
• Service life analysis
• Material selection and qualification
• Testing requirements

- Site specific replacement intervals and Life Time Extension possible

• OCIMF 

- GMPHOM 2009 &  Maintenance / Operation Guide 2015 

(Standardised inspection test and replacement program)

• Other

- Standard service life for some hoses

- Purchaser or manufacturer recommendations

API17K hoses vs industrial hoses
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Inspection tools

• External visual

• Internal visual

• Defect monitoring (X-ray, Ultrasonic, 

Sonic) e.g. Intelligent pig

• Pressure testing/ recertification

Both purchasers and manufacturer have 

improved field tools on their wish list
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Summary

• Bonded flexible pipe is an enabling technology used in many different 

applications

• There is a need to harmonize specifications and guidelines

• Reliability of the type approved flexibles(hoses) is good 

(API monogrammed hoses, GMPHOM 2009 hoses and type approved hoses)

• Reported hose failures dominated by

- low quality hoses, 

- hoses operated outside design specification 

- Insufficient qualification of new technology

- inadequate maintenance. 

• Management of lifecycle information and a well-planed integrity 

management program is key for safe operation and extended life of 

bonded pipes 

• The exchange of operational experience and product limitations could 

be improved
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FlexShare™
A Joint Operator Initiative For Flexibles

Christoffer Nilsen-Aas I VP Digital ServicesI 4Subsea
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The FlexShare™ vision:

“To be a trustworthy arena for sharing flexible pipe 

experiences, so that all stakeholders contribute to risk and 

cost reduction for design and operation of flexible pipes.”
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FlexShare™
• FlexShare™ has evolved from oil & gas operators, with the overall objective to 

facilitate efficient industry experience-sharing related to all types of flexible pipes.

• Based on a modern digital cloud solution

• Sharing between operators and other relevant stakeholders is facilitated through the 

digital portal FlexShare.io and participant seminars.

• FlexShare™ is very flexible and scalable, so that operators can pull and present 

virtually any data in the format they see fit, have tools for benchmarking and 

comparison, and facilitate smart support to learn more by anonymously contacting 

other operators.
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FlexShare™ in Numbers

Members

8

Number of 

Pipes

1508

Number of 

Events

142
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• Immediate alerts on high risk failure modes

• Bi-monthly newsletters with updates on new events & 

learnings, developments and ideas

• Bi-annual issues of the FlexShare™ bulletin

• Seminars for round-table-sharing, networking and 

presentations from industry stakeholders

• Knowledge center for access to all shared material from 

seminars

• 24/7 access to FlexShare.io – digital platform

The Sharing Arena

https://www.4subsea.com/flexshare-newsletter-26-11-18/?_cldee=Y2hyaXN0b2ZmZXIubmlsc2VuLWFhc0A0c3Vic2VhLmNvbQ%3d%3d&recipientid=contact-09cc0ce10b5ee51180f33863bb350d58-3d6f16605b0d4765947646c0ddc6176f&utm_source=ClickDimensions&utm_medium=email&utm_campaign=Email%20campaigns&esid=99bc522c-0623-e911-a985-000d3ab50a67
https://flexshare.io/static/docs/FlexShare Bulletin 2 August 2019.pdf
https://flexshare.io/
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Interactive reports enables users to work with the data and create their own insight
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Powerful search feature for easy retrieval of information
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FlexShare knowledge center for access to presentations and related material from FlexShare 

venues
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Thank you.


