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• DNVGL-RP-G101 :

• The objective of this recommended practice is to describe a method for
establishing and maintaining a risk based inspection (RBI) plan for

upstream offshore pressure systems. (onshore)

• API580/581 :

• pressurised fixed equipment (in refining, petrochemical, chemical

process plants and oil and gas production facilities) (downstream)
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RBI Methods

• Qualitative 

• Quantitative 

In practice: both

Semi-quantitative/semi-qualitative
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RISK CALLCULATION
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Semi-quantitative/semi-qualitative

• the COF assessment is qualitative and the POF assessment is

quantitative.

the COF and POF assessments are quantitative, whereas the risk

ranking and time to inspection assessment are qualitative.

(medium, high,….)
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API 581
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DNV-RP-G101

Mehdi Sharsan, Differences and Similarities of API 581 & DNV-RP-G101 



www.ipamc.org

DNV-RP-G101
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DNV-RP-G101
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API 581  

• consequence area or in financial consequence. 

1. Affected area

2. Financial 

• Consequences from flammable and explosive events, toxic

releases, and nonflammable and nontoxic events are

considered based on the process fluid and operating conditions.
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API 581 POF

Generic Failure Frequency Method
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G101 POF

• (POF) is the probability of an event occurring per unit 

time (e.g. annual probability).

• It is estimated on the basis of the component 

degradation. PoF is related to the extent of, and 

uncertainty in, the

degradation related to the component’s resistance to 

its loading. 

• (limit state functions)
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G101 POF

• It must be noted that QRA analyses are usually based upon 

generic failure frequencies. 

• RBI should not be

based on these generic data, since the failure frequency should 

be specific to the degradation mechanisms of specific 

components. 

• Therefore, these generic failure frequencies should be removed 

and replaced with the specific probability of failure calculated 

using this recommended practice.

Mehdi Sharsan, Differences and Similarities of API 581 & DNV-RP-G101 



www.ipamc.org

G101 

Generic RBI Process
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API 581:Damage Mechanism
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API 581

Thinning Damage Factor
• material specification

• corrosion rate

• Therefore by using these 2 factors, can model.

• General/ related to corrosion rate not damage mechanism.

• G101:

• CO2 Corrosion, erosion

• CO2 module for this is separated from corrosion rate.
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API 581:

Hole Size
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G101
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• API 581: 

Hole size and distribution is independent of D.M

• G101:

hole size related to degradation mechanism and damage 

mechanism
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G101

Degradation modelling and probability of failure 

evaluation

• insignificant model

• unknown model 

• rate model (model that we can predict it by time)

• susceptibility model
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G101

Rate Model/ (thinning)

susceptibility model (no useful Inspection) (Incubation - Growth) 

(All of cracking mechanism = No inspection plan, susceptibility 

model)
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G101

Susceptibility model

• Since the mechanism is such that the damage can be

triggered at any time and thereafter proceed rapidly,

the onset and development of the damage are

difficult to follow by inspection.

• However, it is beneficial to monitor key process

parameters.

Mehdi Sharsan, Differences and Similarities of API 581 & DNV-RP-G101 



www.ipamc.org

G101

Rate model

Since the degradation increases with time, the development of 

degradation can be measured by inspection, thus the inspection 

results can be used to adjust the rate model to suit the actual 

situation. 
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API 581

cracking , we have inspection effectiveness
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API 581

Fatigue, high temperature hydrogen attack =  no 

inspection plan

lining damage factor = no inspection plan
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G101

• water corrosion mechanism
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G101:
External corrosion of stainless steel 

External corrosion of stainless steel - uninsulated 

API 581 :

doesn't have it.

• External local corrosion of stainless steel – insulated
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API 581:

External Chloride Stress Corrosion Cracking Damage Factor – Austenitic

Component (Uninsulation)

External Chloride Stress Corrosion Cracking Under Insulation Damage Factor –

Austenitic Component

G101: JUST for under insulation we have ESCC
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G101: 

External corrosion of copper-nickel alloys/

API 581:

No external corrosion of copper-nickel alloys
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Thanks for your attention
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