
 

 

NOTICE OF COPYRIGHT 

This is a copyright document and may not be copied or 

distributed in any form or manner without the permission of 

ISA. This copy of the document was made for the sole use of 

the person to whom ISA provided it and is subject to the 

restrictions stated in ISA’s license to that person.  

It may not be provided to any other person in print, 

electronic, or any other form. Violations of ISA’s copyright 

will be prosecuted to the fullest extent of the law and may 

result in substantial civil and criminal penalties. 

 

 

 

 

 

 

 

 

 

 

TECHNICAL REPORT 
 
 

ISA-TR96.05.01-2017 
 

 

Partial Stroke Testing of  
Automated Valves 
 
 
Approved 25 October 2017 
 
 
 
 
 
 
 

 

Copyright International Society of Automation 
Provided by IHS Markit under license with ISA Licensee=University of Alberta/5966844001, User=Drinkkumaoh, sarahthe

Not for Resale, 05/18/2018 03:08:29 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
,
,
,
,
`
`
,
`
,
,
,
`
`
`
,
,
,
,
,
,
`
`
`
`
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISA TR96.05.01 2017

http://www.avadocuments.com/doc/isa-tr96-05-01-2017
http://www.avadocuments.com/doc/isa-tr96-05-01-2017


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISA-TR96.05.01-2017 
Partial Stroke Testing of Automated Valves 

ISBN: 978-1-945541-67-4 

Copyright © 2017 by ISA.  All rights reserved.  Not for resale.  Printed in the United States of America.  

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or 

by any means (electronic mechanical, photocopying, recording, or otherwise), without the prior written 

permission of the Publisher. 

ISA 
67 T.W. Alexander Drive 
P.O. Box 12277 
Research Triangle Park, North Carolina 27709 

Copyright International Society of Automation 
Provided by IHS Markit under license with ISA Licensee=University of Alberta/5966844001, User=Drinkkumaoh, sarahthe

Not for Resale, 05/18/2018 03:08:29 MDTNo reproduction or networking permitted without license from IHS

--`,``,,,,``,`,,,```,,,,,,`````,-`-`,,`,,`,`,,`---

Full document details: ISA TR96.05.01 2017

http://www.avadocuments.com/doc/isa-tr96-05-01-2017
http://www.avadocuments.com/doc/isa-tr96-05-01-2017


 - 3 - ISA-TR96.05.01-2017 

ISA Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ISA-TR96.05.01-2017. 

This document has been prepared as part of the service of ISA towards a goal of uniformity in the field of 
instrumentation.  To be of real value, this document should not be static but should be subject to periodic 
review.  Toward this end, the Society welcomes all comments and criticisms and asks that they be 
addressed to the Secretary, Standards and Practices Board; ISA; 67 T.W. Alexander Drive; P. O. Box 
12277; Research Triangle Park, NC  27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: 
standards@isa.org. 

The ISA Standards and Practices Department is aware of the growing need for attention to the metric 
system of units in general, and the International System of Units (SI) in particular, in the preparation of 
instrumentation standards.  The Department is further aware of the benefits to USA users of ISA 
standards of incorporating suitable references to the SI (and the metric system) in their business and 
professional dealings with other countries.  Toward this end, this Department will endeavor to introduce 
SI-acceptable metric units in all new and revised standards, recommended practices, and technical 
reports to the greatest extent possible.  Standard for Use of the International System of Units (SI): The 
Modern Metric System, published by the American Society for Testing & Materials as IEEE/ASTM SI 10-
97, and future revisions, will be the reference guide for definitions, symbols, abbreviations, and 
conversion factors. 

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and 
interests in the development of ISA standards, recommended practices, and technical reports.  
Participation in the ISA standards-making process by an individual in no way constitutes endorsement by 
the employer of that individual, of ISA, or of any of the standards, recommended practices, and technical 
reports that ISA develops. 

CAUTION — ISA ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS 
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT THAT IS 
REQUIRED FOR USE OF THE DOCUMENT, IT WILL REQUIRE THE OWNER OF THE PATENT TO 
EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY USERS COMPLYING 
WITH THE DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE 
FREE FROM UNFAIR DISCRIMINATION.  

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT MAY REQUIRE USE OF TECHNIQUES, 
PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO POSITION ON THE 
EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE INVOLVED IN IMPLEMENTING 
THE DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY 
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING 
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD 
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE 
USER’S INTENDED APPLICATION. 

HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND 
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PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE USER’S 
PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF 
ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH 
PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT. 

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE IMPACTED 
BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET ADDRESSED THE 
POTENTIAL ISSUES IN THIS VERSION. 

ISA (www.isa.org) is a nonprofit professional association that sets the standard for those who apply 
engineering and technology to improve the management, safety, and cybersecurity of modern automation 
and control systems used across industry and critical infrastructure. Founded in 1945, ISA develops 
widely used global standards; certifies industry professionals; provides education and training; publishes 
books and technical articles; hosts conferences and exhibits; and provides networking and career 
development programs for its 40,000 members and 400,000 customers around the world. 

ISA owns Automation.com, a leading online publisher of automation-related content, and is the founding 
sponsor of The Automation Federation (www.automationfederation.org), an association of non-profit 
organizations serving as "The Voice of Automation." Through a wholly owned subsidiary, ISA bridges the 
gap between standards and their implementation with the ISA Security Compliance Institute 
(www.isasecure.org) and the ISA Wireless Compliance Institute (www.isa100wci.org). 

The following people served as members of ISA96.05 and contributed to this document: 

NAME COMPANY 

V. Mezzano, Chair Fluor Corporation 
W. Weidman, Managing Director Consultant 
L. Beckman SafePlex Systems, Inc. 
S. Boyle Consultant 
F. Cain Flowserve Corporation 
K. Enos Rexa, Inc. 
K. Gandhi Kellogg Brown & Root 
S. Hale Valve Technology Consultants 
L. Hilliard Puffer Sweiven LP 
E. Holtgraver QTRCO Inc. 
V. Kahnonen Metso 
G. Liu Consultant 
A. Michelson Sunbelt Supply 
L. Minervini Emerson 
S. Richardson Kinetrol USA Inc. 
S. Samy IMI CCI 
A. Summers SIS-TECH Solutions LP 
F. Washburn Rotork Controls 
C. Willig Dependable Industrial Automation 
J. Young The Dow Chemical Company 
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Foreword 

The information contained in ISA-TR96.05.01-2017 is intended for information purposes only. The users 
of ISA-TR96.05.01-2017 include: 

• owner/operators who use automated valves in operating environments requiring partial stroke testing 
to support the valve’s mechanical integrity; 

• designers who identify automated valve applications whose potential failure rate in the operating 
environment indicates the need for more frequent testing than supported by the operability and 
maintainability requirements; and 

• operations and maintenance personnel who need to understand how partial stroke testing is 
performed and what it indicates about the mechanical integrity of an automated valve. 

Guidance related to the use of partial stroke testing in safety instrumented system (SIS) applications has 
been removed from this technical report.  Refer to ISA84 documents for guidance on SIS applications. 

The user of this document should be familiar with the operation of automated valves in order to fully 
understand the benefits of partial stroke testing. Where partial stroke testing is applied on safety related 
automated valves, the user is referred to ISA-TR84.00.02, IEC 61508, and IEC 61511 Ed. 2.  

THE EXAMPLES OF PARTIAL STROKE TESTING DISCUSSED HEREIN 
REPRESENT POSSIBLE SYSTEM CONFIGURATIONS AND ARE PROVIDED FOR 
ILLUSTRATION PURPOSES ONLY. ANY DIAGNOSTIC COVERAGE VALUES 
ILLUSTRATED ARE PROVIDED AS EXAMPLES ONLY AND SHOULD NOT BE 
INTERPRETED AS A RECOMMENDATION. THE PERFORMANCE OBTAINED IN 
ACTUAL APPLICATIONS IS SPECIFIC TO THE OPERATING ENVIRONMENT IN 
WHICH THE AUTOMATED VALVE IS USED. AS SUCH, NO GENERAL 
RECOMMENDATIONS CAN BE PROVIDED THAT WOULD BE APPLICABLE IN ALL 
SITUATIONS. THE USER OF THIS TECHNICAL REPORT IS CAUTIONED TO 
CLEARLY UNDERSTAND HOW PARTIAL STROKE TESTING PROVIDES 
DETECTION OF VALVE ACTUATION PROBLEMS AND THE SPECIFIC 
ASSUMPTIONS RELATED TO ANY MANUFACTURER’S CLAIMS.  

NOTE: If the PST is not implemented properly by the user, the PST could 
contribute to unwanted process shutdowns, erroneous valve failures, as well as 
possible over-torqueing of the valve.  

Comments on the content of this document should be sent to ISA; 67 T.W. Alexander Drive; P. O. Box 
12277; Research Triangle Park, NC 27709. 
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Introduction 

Significant investments have been made in mechanical reliability and preventive maintenance programs 
for fixed equipment. These programs yielded significant performance improvements, demonstrating that it 
was acceptable to run the fixed equipment for longer periods between maintenance intervals (or 
turnarounds). The improvements have extended the maintenance interval to the point where, in some 
market sectors, the fixed equipment is no longer the weakest link for reliable process operation. Attention 
is now shifting to standby devices, such as automated valves, which operate in a demand mode.  

Standby devices are used in many critical applications, such as instrumented protective systems, safety 
instrumented systems, life safety systems, emergency shutdown systems, and fire and gas systems (see 
ref. 2.1). Critical equipment reliability is important since failure may result in significant process impact. A 
reliable standby device operates as intended when required, does not require frequent repair and 
maintenance, and does not cause an inadvertent process disruption or shutdown.  

An important aspect of safety is the capability to detect device failure (e.g. incipient, degraded, and 
functional) so that identified failures can be corrected. For automated valves, complete on-line testing is 
limited in many applications. The extension of fixed equipment maintenance intervals (unit outages) has 
resulted in reduced off-line test opportunities and the automated valve must meet the required reliability in 
the operating environment.  

Partial stroke testing can be performed on-line with a wide variety of equipment and can be executed 
either manually or automatically. This technical report discusses the applications where partial stroke 
testing may be useful, various approaches used for partial stroke testing, and data analysis. Advantages 
and disadvantages are also discussed. Partial stroke testing may provide early detection of failures 
associated with the valve automation and provide indications of developing failures associated with the 
valve movement. Partial stroke testing is an approach that may enable the identification of certain failure 
modes associated with automated valves. Consequently, the number of valve failures detected will be 
different for rising stem and rotary actuators. 
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