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Graduate Certificate in Subsea Engineering

Subsea Integrity Management

Subsea Integrity Management is a crucial aspect of subsea engineering that involves ensuring the safety,
reliability, and performance of subsea assets throughout their lifecycle. It encompasses various activities
aimed at maintaining the integrity of subsea structures, pipelines, and equipment to prevent failures that
could lead to environmental harm, safety risks, and financial losses. Subsea Integrity Management is
essential for the successful operation of subsea oil and gas fields, underwater infrastructure, and marine
renewable energy projects.

Key Terms and Vocabulary in Subsea Integrity Management:

1. Subsea Assets: Refers to all components and structures installed on the seabed, including pipelines,
manifolds, risers, umbilicals, and subsea production systems. These assets are critical for the extraction and
transportation of hydrocarbons from offshore fields.

2. Integrity Management: The process of systematically assessing, monitoring, and maintaining the
structural integrity of subsea assets to ensure they meet performance and safety requirements. It involves
risk-based decision-making to prioritize maintenance and inspection activities.

3. Risk Assessment: The evaluation of potential risks associated with subsea assets, considering factors such
as corrosion, fatigue, external damage, and operational conditions. Risk assessments help identify critical
areas that require immediate attention to prevent failures.

4. Corrosion Monitoring: The process of measuring and analyzing corrosion rates on subsea structures to
predict the remaining life of assets and plan for corrosion mitigation strategies. Techniques include
corrosion coupons, probes, and non-destructive testing methods.

5. Inspection and Maintenance: Regular inspections are conducted on subsea assets using remotely
operated vehicles (ROVs), divers, or autonomous underwater vehicles (AUVs) to assess their condition and
identify defects. Maintenance activities aim to repair or replace damaged components to ensure asset
integrity.

6. Failure Modes and Effects Analysis (FMEA): A systematic approach to identify potential failure modes of
subsea assets, assess their consequences, and develop mitigation measures to prevent or minimize the
impact of failures on safety, environment, and production.

7. Non-Destructive Testing (NDT): Techniques used to inspect subsea assets without causing damage, such
as ultrasound, radiography, eddy current testing, and magnetic particle inspection. NDT is essential for
detecting defects and monitoring the condition of critical components.

8. Integrity Management Plan (IMP): A comprehensive document that outlines the strategies, procedures,
and responsibilities for managing the integrity of subsea assets. The IMP includes risk assessments,
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inspection schedules, maintenance plans, and emergency response protocols.

9. Subsea Monitoring Systems: Technologies used to continuously monitor the condition of subsea assets,
including sensors for measuring temperature, pressure, vibration, and corrosion rates. Monitoring systems
provide real-time data to detect anomalies and trigger maintenance actions.

10. Reliability Centered Maintenance (RCM): A maintenance strategy that focuses on optimizing the
reliability and performance of subsea assets by identifying the most critical components, determining failure
modes, and implementing proactive maintenance tasks to prevent failures.

11. Life Extension: Strategies to extend the operational life of aging subsea assets beyond their original
design life through upgrades, repairs, and refurbishments. Life extension measures aim to maximize asset
value and minimize the risk of unplanned downtime.

12. Subsea Intervention: Activities performed to maintain, repair, or replace subsea assets that require
human intervention, such as well intervention, pipeline repairs, and subsea equipment installations. Subsea
interventions are often carried out using specialized vessels and equipment.

13. Hydrocarbon Production Optimization: Techniques and technologies used to improve the efficiency and
productivity of subsea production systems, such as artificial lift systems, flow assurance solutions, and
reservoir management strategies. Production optimization aims to maximize hydrocarbon recovery and
reduce operational costs.

14. Environmental Risk Management: Measures implemented to minimize the environmental impact of
subsea operations, such as spill response plans, biodiversity protection measures, and environmental
monitoring programs. Environmental risk management is essential for sustainable subsea development.

15. Subsea Decommissioning: The process of safely and efficiently removing subsea assets at the end of
their operational life, including well plugging, platform removal, and pipeline decommissioning.
Decommissioning activities must comply with regulatory requirements and environmental standards.

16. Subsea Integrity Challenges: Despite advances in technology and practices, subsea integrity
management faces several challenges, including harsh operating conditions, limited access to subsea assets,
complex subsea architectures, and the need for cost-effective solutions. Overcoming these challenges
requires innovation, collaboration, and continuous improvement in subsea integrity practices.

17. Subsea Digitalization: The integration of digital technologies, such as data analytics, artificial intelligence,
and remote monitoring systems, into subsea integrity management processes. Digitalization enables real-
time data analysis, predictive maintenance, and decision support for optimizing subsea asset performance.

18. Subsea Risk Communication: The process of effectively communicating risks associated with subsea
operations to stakeholders, including regulators, operators, contractors, and local communities. Transparent
risk communication is essential for building trust, ensuring compliance, and mitigating potential conflicts.

19. Subsea Integrity Standards: Industry guidelines, best practices, and regulatory requirements that define
the minimum requirements for ensuring the integrity of subsea assets. Standards such as API RP 2A, ISO
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19901, and NORSOK D-010 provide guidance on design, operation, and maintenance of subsea structures.

20. Subsea Integrity Management Software: Computer-based tools and applications used to streamline and
automate integrity management processes, such as asset register, risk assessment, inspection planning, and
data analysis. Integrity management software helps organizations effectively manage subsea assets and
compliance with industry standards.

In conclusion, Subsea Integrity Management is a multidisciplinary field that requires a deep understanding
of subsea engineering principles, risk management, inspection techniques, and regulatory compliance. By
implementing robust integrity management practices, operators can ensure the safe and reliable operation
of subsea assets, optimize production efficiency, and minimize environmental risks. Continuous innovation,
collaboration, and adherence to industry standards are essential for achieving excellence in subsea integrity
management.
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