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Risk-Based Inspection (RBI): 
Finish the Work

Pinnacle eBook

This e-book will illustrate how facilities can recognize greater benefits from their RBI program. In this 
book, we’ll compare the risk results between facilities to provide insight into the effectiveness of an 
inspection program. You’ll learn how to use your equipment to identify high-risk operations, compare 
risk across facilities and plants, and identify improved risk reduction activities.
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The Risk-Based Inspection (RBI) methodology presented in API RP 581 was developed as a 

method for using risk as a basis for prioritizing and managing the efforts of an inspection 

program. RBI programs help facilities increase operating times and run lengths while 

decreasing risk by shifting inspection and maintenance resources to focus on high-risk 

equipment while maintaining a lower level of activity on low-risk equipment. 

The Purpose of 
Risk-Based Inspection (RBI)
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While RBI has helped the industry make tremendous strides in improving inspection 

programs, there are three areas that RBI has not documented to date: 

1. Demonstrate RBI Reduces Risk Over Time

2. Improve inspection data handling and analysis

3. Provide guidance for an effective piping risk management plan 

Unfulfilled Purposes of RBI
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Risk Reduction 
Over Time

Among the many uses of RBI, turnaround inspection 

planning and postponing internal pressure vessel 

inspections are two of the ways RBI can help reduce 

risk over time. 

The graph on the right illustrates how the average 

safety component risk changes over time both with 

and without an RBI program in place. The average 

risk over time for the plant slightly increases over the 

32-year time period without RBI in place. However, 

with RBI, the overall risk of the plant reduces by 35% 

over the same time period.
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With the major advancements in technology and data analytics, facilities now have access 

to even more data than they’ve had before. The challenge that facilities now face is what to 

do with this massive amount of data.

Data analytics with inspection data can be used to: 

• Identify incorrect placement or insufficient CMLs

• Identify CML inspection using general corrosion rates and uncertainty

• Identify uncertainty in local behavior based on corrosion rate variation

Improve Inspection 
Data Handling and Analysis
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In this case study, 42,000 Condition Monitoring Locations (CMLs) from four crude units were 

evaluated. Pinnacle used equipment data and historical CML data to test the ability to 

predict corrosion across the units based on operating data and asset information.

Results:

• CML-based corrosion rates ranged from 2 to 31 mpy

• Modeled corrosion rates > 5 mpy predicted an average +/-1.6 mpy of actual rates

• 7% of the CMLs represent > 99% of the risk

Because 7% of the CMLs represent more than 99% of the facility’s risk, the facility is able to

focus its initial efforts and resources on monitoring the CMLs that are driving failure. 

Case Study: Improve Inspection 
Data Handling and Analysis
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RBI can be used to provide guidance for effective piping risk management 
programs. Facilities have three options to model risk: representative 
diameter, diameter groupings, and detailed by line numbers.

However, using a representative diameter to model risk is conservative.  

Piping Modeling Considerations Options: 
1. Determine level of detail for piping risk modeling: The asset level is 

defined as piping between fixed assets. Additionally, risk modeling 
approaches for POF and COF calculations should be developed and 
modeling conditions for COF and POF should be similar (damage 
mechanisms, process conditions, damage rates, etc.)

2. Associate CMLs to piping components and fixed components
3. Risk: The criterial for selecting CMLs to represent components with 

multiple CMLs should be identified for the POF model. Additionally, the 
component mass inventory that needs to be used for the COF model 
should be determined and the approach for risk roll up calculations 
should be defined.

This example illustrates how the HSE risk decreases as the number of 
components increases.

Provide Guidance for an Effective 
Piping Risk Management Program

Assets Components HSE Risk

Representative Diameter 60 60 101,793 ft2/yr.

All Diameters 60 216 42,647 ft2/yr.

Line Numbers 60 462 20,349 ft2/yr.
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Piping Circuit 
Example

The example on the right is a relief valve deadleg circuit. In this circuit, 

there is possible accelerated corrosion of elbow at horizontal low point 

(point 22). Additionally, adjacent CMLs exhibit lower corrosion rates (point 

3 and 23).
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Risk-Based Small 
Bore Piping Analysis

Small bore piping represents significantly high 

POF with generally low associated COF. Using a 

risk-based approach for small bore piping 

special emphasis inspection may provide a 

more effective inspection management 

program.
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While RBI programs help reduce risk over time, it can be time consuming to create, calculate, 
and manage multiple scenarios for risk calculations.

First, estimating corrosion rates requires process conditions and historical data. Second, SME 
corrosion rates are typically conservative compared to measured data, which can lead to 
unnecessary inspections and wasted spending.

Additionally, evaluating CMLs allows redefinition of circuits by CML families, which can lead to 
the identification of accelerated corrosion. And finally, associating CMLs with RBI components 
is required to gain maximum value from a program.

There are also some challenges with determining piping RBI complexity and accuracy. 
Increased complexity can make these programs more time consuming to create, but 
ultimately, increase the overall value.

RBI piping modeling requires special considerations:
• Component inventory considerations
• Diameter and length handling for COF calculation
• Thickness, inspection history and handling for POF calculation
• Develop methodology for risk roll-up of individual piping components

Challenges
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Conclusion and 
Takeaways 

Major Takeaways:

• RBI reduces risk over time

− RBI can help you focus your initial efforts and resources on the areas 

that are driving failure.

• RBI improves inspection data handling and analysis

− Using existing CML data with data science provides inspection 

prioritization which reduces risk and inspection costs

• RBI provides guidance for effective piping risk management 

plan

− Applying risk-based practices for piping should further reduce plant 

equipment risk

RBI programs shift the focus of inspection and maintenance resources to 

increase coverage on high-risk assets. When properly implemented, an 

RBI program should screen plant units to identify high-risk areas, prioritize 

the equipment based on risk, and manage the risk of asset failures 

systematically. 



Headquartered in Pasadena, Texas, Pinnacle is exclusively 

focused on helping industrial facilities in oil and gas, chemical, 

mining, and water and wastewater better leverage their data to 

improve reliability performance, resulting in more production, 

optimized reliability and maintenance spend, and improved 

process safety and environmental impact. For more information, 

visit pinnaclereliability.com

Contact Us

+1 281.598.1330info@pinnaclereliability.com pinnaclereliability.com
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