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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the 
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything 
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

This document was produced under API standardization procedures that ensure appropriate notification and 
participation in the developmental process and is designated as an API standard. Questions concerning the 
interpretation of the content of this publication or comments and questions concerning the procedures under which 
this publication was developed should be directed in writing to the Director of Standards, American Petroleum 
Institute, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permission to reproduce 
or translate all or any part of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time 
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the 
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published 
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts 
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.
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PART 1—Introduction to Risk-Based Inspection Methodology 

1 Scope 
1.1 Purpose 

This recommended practice, API 581, Risk-Based Inspection Methodology, provides quantitative procedures 
to establish an inspection program using risk-based methods for pressurized fixed equipment including 
pressure vessel, piping, tankage, pressure-relief devices (PRDs), and heat exchanger tube bundles. API 
580, Risk-Based Inspection provides guidance for developing risk-based inspection (RBI) programs on fixed 
equipment in refining, petrochemical, chemical process plants, and oil and gas production facilities. The 
intent is for API 580 to introduce the principles and present minimum general guidelines for RBI, while this 
recommended practice provides quantitative calculation methods to determine an inspection plan. 

1.2 Introduction 

The calculation of risk outlined in API 581 involves the determination of a probability of failure (POF) 
combined with the consequence of failure (COF). Failure is defined as a loss of containment from the 
pressure boundary resulting in leakage to the atmosphere or rupture of a pressurized component. Risk 
increases as damage accumulates during in-service operation as the risk tolerance or risk target is 
approached and an inspection is recommended of sufficient effectiveness to better quantify the damage 
state of the component. The inspection action itself does not reduce the risk; however, it does reduce 
uncertainty and therefore allows more accurate quantification of the damage present in the component. 

1.3 Risk Management 

In most situations, once risks have been identified, alternate opportunities are available to reduce them. 
However, nearly all major commercial losses are the result of a failure to understand or manage risk. In the 
past, the focus of a risk assessment has been on-site safety-related issues. Presently, there is an increased 
awareness of the need to assess risk resulting from: 

a) on-site risk to employees, 

b) off-site risk to the community, 

c) business interruption risks, and 

d) risk of damage to the environment. 

Any combination of these types of risks may be factored into decisions concerning when, where, and how to 
inspect equipment.  

The overall risk of a plant may be managed by focusing inspection efforts on the process equipment with 
higher risk. API 581 provides a basis for managing risk by making an informed decision on inspection 
frequency, level of detail, and types of nondestructive examination (NDE). It is a consensus document 
containing methodology that owner–users may apply to their RBI programs. In most plants, a large percent 
of the total unit risk will be concentrated in a relatively small percent of the equipment items. These potential 
higher risk components may require greater attention, perhaps through a revised inspection plan. The cost of 
the increased inspection effort can sometimes be offset by reducing excessive inspection efforts in the areas 
identified as having lower risk. Inspection will continue to be conducted as defined in existing working 
documents, but priorities, scope, and frequencies can be guided by the methodology contained in API 581. 

This approach can be made cost-effective by integration with industry initiatives and government regulations, 
such as Process Safety Management of Highly Hazardous Chemicals (OSHA 29 CFR 1910.119), or the EPA 
risk management programs for chemical accident release prevention. 




