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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local, 
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases, 
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate 
compliance.

Neither API nor any of API’s employees, subcontractors, consultants, committees, or other assignees make any 
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of 
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of 
any information or process disclosed in this publication. Neither API nor any of API’s employees, subcontractors, 
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to ensure the 
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or 
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or 
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may 
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating practices. 
These publications are not intended to obviate the need for applying sound engineering judgment regarding when and 
where these publications should be used. The formulation and publication of API publications is not intended in any 
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard 
is solely responsible for complying with all the applicable requirements of that standard. API does not represent, 
warrant, or guarantee that such products do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any 
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. 

Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2021 American Petroleum Institute
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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.

The verbal forms used to express the provisions in this document are as follows.

Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required to 
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.

Can: As used in a standard, “can” denotes a statement of possibility or capability.

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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Introduction

In today’s operating environment, it is not enough to base future inspection plans only on prior recorded/known 
history of equipment condition. A fundamental understanding of the process/operating conditions and resulting 
damage mechanisms are required to establish and maintain an inspection program that yields the highest probability 
of detecting damage. Inspection plans should be dynamic and account for changing process conditions and current 
equipment condition. A fundamental step is to frequently rationalize and align the developed degradation knowledge 
base of the materials of construction with the operation of the equipment, its inspection history, measured corrosion 
rates and known industry problems. Whether utilizing time-based or risk-based methodology for determining inspection 
intervals, Integrity Operating Windows (IOWs) are useful to identify and track process information that either validates 
or might cause changes to existing inspection plans. 

In order to maintain the integrity and reliability of pressure equipment in industry, multiple process safety management 
(PSM) systems may be necessary. Many of those management systems are oriented toward having a rigorous 
inspection program, as well as the supportive engineering activities. This may include the implementation of IOWs 
which can supplement process safety and inspection programs by identifying key process parameters potentially 
affecting mechanical integrity.

In addition to the application of industry codes, standards, and recommended practices, several other PSM systems 
are vital to support a rigorous inspection and mechanical integrity program to predict/avoid/prevent pressure equipment 
damage/corrosion; leaks and failures; and improve reliability. Three key elements of those supporting PSM programs 
include:

—	 the establishment, implementation, and maintenance of IOWs. See 3.6;

—	 an effective transfer of knowledge about unit specific IOWs to all affected personnel; and 

—	 an effective MOC program to identify any changes to the process or the physical hardware that might affect the 
integrity of pressure equipment.

To operate any process unit, a set of operating ranges and limits should be established for key process variables, to 
achieve the desired results (i.e. product within specification, safe operation, reliability, etc.). These limits are generally 
called operating limits or operating envelopes. IOWs are a specific subset of these key operating limits that focus 
only on maintaining the integrity or reliability of process equipment. Typically, IOWs address issues that involve 
process variables that, when not adequately monitored or controlled, can impact the likelihood and rates of damage 
mechanisms, which may result in a loss of containment.

For purposes of this document, maintaining the integrity of the process unit means avoiding breaches of containment, 
and reliability means avoiding malfunctions of the pressure equipment that might impact the performance of the 
process unit (meeting its intended function for a specified time frame). In that sense, integrity is a part of the larger issue 
of pressure equipment reliability, since most breaches of containment will impact reliability. IOWs are those preset 
limits on process variables that need to be established and implemented to prevent potential breaches of containment 
that might occur as a result of not controlling the process sufficiently to avoid unexpected or unplanned deterioration 
or damage to pressure equipment. Operation within the preset limits should result in predictable and reasonably low 
rates of degradation. Operation outside the IOW limits could result in unanticipated damage, accelerated damage and 
potential equipment failure from one or more damage mechanisms.

Pressure equipment is generally fabricated from the most economical materials of construction to meet specific 
design criteria based on the intended operation and process conditions. The operating process conditions should 
then be controlled within preset limits (IOWs) to avoid unacceptable material degradation and achieve the desired 
economic design life of the assets.

Inspection plans are typically based on historic damage mechanisms and trends and are not generally designed to 
look for unanticipated damage resulting from process variability and upsets. Inspection plans generally assume that 
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the next inspection interval (calculated based on prior damage rates from past operating experience) are scheduled 
based on what is already known and predictable about equipment degradation from previous inspections. Without a 
set of effective and complete IOWs and feedback loop into the inspection planning process, inspections might need to 
be scheduled on a more frequent interval just to look for anything that might potentially occur from process variability. 
The owner-operator should implement and maintain an effective program for creating, establishing, and monitoring 
integrity operating windows. IOWs are implemented to avoid process parameter exceedances that may have an 
unanticipated impact on pressure equipment integrity.
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Integrity Operating Windows

1	 Purpose and Scope

1.1	 The purpose of this recommended practice (RP) is to explain the importance of IOWs for process safety 
management and to guide users in how to establish and implement an IOW program for process facilities. Its 
express purpose is to minimize unexpected equipment degradation that could lead to loss of containment. It is 
not the intent of this document to provide a complete list of specific IOWs or operating variables that might need 
IOWs for the numerous types of process units in the industry (though some examples are provided in the text 
and a list of process variables for some example process units in included in Annex A); but rather to provide the 
user with information and guidance on the work process for development and implementation of IOWs to help 
strengthen the Mechanical Integrity (MI) program for each process unit.

The key goals of an IOW program are:

1)	 Defining IOW limits which will result in predictable and acceptable levels of equipment degradation to meet 
reliability expectations.

2)	 Enabling effective communication of equipment limits and exceedances between key Process, Operations, 
Maintenance, and other MI stakeholders to facilitate safe and reliable process operation and management.

3)	 Facilitating the reliable operation of equipment without loss of containment or the need for unplanned 
maintenance activities between scheduled outage or shutdowns.

1.2	 The scope of this standard includes: 

—	 definitions of IOWs and related terminology;

—	 creating and establishing IOWs; 

—	 data and information typically needed to establish IOWs; 

—	 descriptions of the various types and levels of IOWs needed for process parameters;

—	 risk ranking IOWs;

—	 documenting and implementing IOWs;

—	 monitoring and measuring process variables within established IOWs;

—	 communication of IOW exceedances;

—	 reviewing, changing, and updating IOWs;

—	 integrating IOWs with other risk management practices;

—	 roles and responsibilities in the IOW work process; and

—	 knowledge transfer to affected personnel.

1.3	 This RP outlines the key elements in defining, monitoring, and maintaining IOWs as a vital component of 
integrity management (materials degradation control) and assisting in the inspection planning process, including 
Risk-Based Inspection (RBI). Other Process Safety systems may be affected by or involved with the IOW 
program, including management of change (MOC), process safety information (PSI), and training. For purposes 
of this RP, these systems are only addressed to the extent of mentioning the integration aspects that are needed 
with the IOW program.
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