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What is Asset Integrity Management?
ISO PAS 55:1 defines 

asset as an “item, thing or 

entity that has potential or 

actual value to an 

organisation”.

Asset Integrity Management:UK 

Health and safety Executive defines 

Asset Integrity Management as the 

means of ensuring that the people, 

systems, processes and resources 

that deliver integrity are in place, in 

use and will perform when required 

over the whole lifecycle of the asset.



Why is Asset Management Important?
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Natural tendency for performance to 

deteriorate.

Sustained asset performance.

Asset performance 

improvement Process fixes.

Asset performance improvement 

Equipment fixes.

Ageing equipment

Changes in process

Turnover of skilled staff

Complacency

TIME 



Asset management approach Overtime
AIM

Maintenance

2000s

1980s

1930s1900s

- Fix it when it breaks

Reactive Preventative Proactive Risk based

- Maintain it before it breaks

- Regular, time-based 

maintenance routines

- RCM

- Expert judgment

- Predictive maintenance

- Online condition 

monitoring

- Enterprise systems

- Dynamic risk-

based inspection 

plans

- Predict condition of asset 

to end of life

- “What if” analysis for future 

dates or different 

maintenance regimes

- Predict repair or 

replacement date based 

on ‘acceptable’ risk



O&G and Petrochemical AIM
• Structures – Structures Integrity Management System(SIMS).

• Pressure systems - (fixed, static or process equipment) – RBI.

• Other equipment- (rotating, electrical, instruments etc.) – RCM (Reliability Centred 

Maintenance).

• Pipelines – PIMS (Pipelines Integrity Management System).

Pressure vessels, columns, tanks, boilers, heat exchangers, piping etc.:

• pressure containment within the range of temperatures is the primary function.

• degradation rate may not be linear.

• failures can be instantaneous – impossible to predict, with potentially catastrophic 

outcome.



RBI Methodology
API RP 580

 

API RP 581

 

• The two standard defines RBI as a risk 

assessment and management process that is 

focused on loss of containment of pressurised 

equipment in processing facilities, due to 

material deterioration. These risks are 

managed primarily through equipment 

inspection.

• A loss of integrity (containment) could have an 

adverse impact on the safety of personnel, 

asset/facilities, environment or on production 

and revenue. 

• Inspection efforts are focused on the process 

equipment with the highest risk.

• In other words; RBI is a systematic process to 

evaluate RISK and factoring it into concerning 

decisions of WHEN, WHERE and HOW to 

inspect. 



RBI Methodology
Qualitative approach Quantitative Approach Semi –Quantitative Approach

 



Steps to RBI Build FE and Piping Circuits
• Scope of work.

• Data gathering. 

• Corrosion Risk Assessment.

• Systemisation and Circuitisation 

of  Components.

• Damage mechanism 

determination.

• PoF Assessment.

• CoF Assessment. 

• Risk Ranking.

• Inspection plan.



What is Corrosion
NACE/ASTM G193: Corrosion is the deterioration of material, usually a metal, that 

results from a chemical or electrochemical reaction with its environment.

An active material will corrode if exposed to oxidants or acids in presence of 

electrolyte.

e.g. 
Carbon 
Steel

The Corrosion triangle.



Corrosion Control/Mitigation

• Replacing steel with glass reinforced 

plastic pipework in seawater systems.

• Dehydration of gas/oil pipelines to 

remove free water that would allow 

internal corrosion.

• Keeping insulation dry to prevent 

corrosion under insulation.

• De-aerating (removal of oxygen from ) 

seawater prior to downhole injection.

• Coating to isolate a metal from water

Corrosion control is the principle of removing at least one of the three necessary 

components for corrosion to occur. This can be achieved by;



Key to Damage Mechanisms – API 571



Corrosion Risk Assessment methodology

Data 
Collection

• Design and construction data.

• Material selection records.

• Corrosion mitigation & monitoring records.

• Operating and process data. 

• Inspection and maintenance history.

• Management of change (MOC) records.

Data 
Processing

• Assign corrosion loops and piping circuits.

• Populate spreadsheets.

• Identify damage mechanisms.

Risk 
Assessment

• Damage rate or likelihood.

• Consequences. 

• Upload to RBI software/manually identify the risk.

• Risk ranking.



Example of RBI Build- Multiphase System



Inspection Plan

Inspection planning is determined by the 

following,

• Scope – what to inspect.

• Location –where to inspect.

• Extent – how much to inspect.

• Frequency – when to inspect.

• Method/techniques – how to inspect.

Inspection results (identification of damage 

mechanisms, rates of deterioration etc) 

should be used for comparison or validation 

of initial PoF assessment.



Example of inspection Plan



Benefit of RBI

• Develop mitigation plans to manage risks at the 
equipment level.

• Enable overall reduction in risk for the equipment 
assessed.

• Improve understanding of current risk.

• A tool for continuous improvement.

• Increased efficiency of performed inspections and 
cost. optimisation by prioritisation.



Key Takeaways from experience
• Dynamic risk demands an adaptable RBI process to incorporate 

changes in operations, process fluids or equipment 
modifications.

• Inspection does not reduce risk directly, but it is a risk 
management activity that may lead to risk reduction.

• Prioritise inspection frequency based on the highest-risk damage 
mechanism, which may influence the inspection of others. 

• Using CRA materials often increases inspection frequency but 
makes inspections more challenging. 

• Despite using CRA materials, the first in-service inspection is 
vital to detect fabrication defects.

• The inspection plan or WSE should specify the relevant damage 
mechanisms, exact locations and techniques for validating them.



Key Takeaways from experience
• Selecting the right locations and techniques is crucial in RBI, 

as inspecting unlikely spots with improper method is 
ineffective. 

• When assessing damage mechanisms, avoid unlikely 
scenarios that are difficult to detect with NII, as they can 
complicate the. For instance, detecting internal stress cracking 
in CRA-clad vessels via NII is nearly impossible without IVI.

• Changes in conditions could lead to unexpected failure under 
extreme conditions, even if an inspection doesn’t reveal any 
issues. 

• One damage mechanism may progress to a point where 
another mechanism takes over, like pitting leading to stress 
corrosion creaking.

• A recent inspection is most accurate for current conditions. If 
operating conditions change, deterioration rates may no longer 
be valid, requiring a revised PoF assessment.



Thank you



Any Questions?


	Slide 1
	Slide 2: Content
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

