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Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of
ANSI/ISA-96.02.01-2024.

This document has been prepared as part of the service of ISA toward a goal of uniformity in the field of
automation. 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, ISA Standards and Practices Board; standards@isa.org.

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.

International System of Units (SI) are the preferred units of measurement in ISA standards.

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
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 an international professional association that sets the standard for those who apply
engineering and technology to improve the management, safety, and cybersecurity of modern automation
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and control systems used across industry and critical infrastructure. Founded in 1945, ISA develops
widely used international standards for industrial automation, safety, and cybersecurity; certifies industry
professionals; provides education and training; publishes books and technical articles; hosts conferences
and events; and provides networking and career development programs for its members and customers
around the world.

ISA owns Automation.com, a leading online publisher of automation-related content. In addition, 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.isal00wci.org).

The following people served as members of the ISA96.02 Working Group in the development of this
standard.

NAME AFFILIATION

V. Mezzano, ISA96 Chair Fluor

U. Ahmed ESB

J. Broyles Control Valve Science Ltd.
C. Cardona TC Energy

H. Evans CB Process Instrumentation and Controls
C. Falkenberg True North Valve Solutions
D. Kestler Rotork Controls

A. Michelson Sunbelt Supply

K. Onyschu Fluor

K. O’Connor Rotork Controls

D. Quintero Emerson

A. Trill Flowserve

W. Zmudzinski BP

J. Young Dow Chemical
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This standard was approved for publication by the ISA Standards and Practices Board on

30 January 2024.
NAME AFFILIATION
D. Lee, Chair UCDS
D. Brandl, Chair-Elect BR&L Consulting
D. Bartusiak Collaborative Systems Integration
P. Brett Honeywell
E. Cosman OIT Concepts
J. Federlein Federlein & Associates
S. Fluchs admeritia GmbH
J.-P. Hauet KB Intelligence
G. Lehmann NextEra Energy
T. McAvinew Consultant
V. Mezzano Fluor
C. Monchinski Automated Control Concepts
D. Reed Rockwell Automation
H. Sasajima FieldComm Group
I. Verhappen Willowglen Systems
D. Visnich Burns & McDonnell
W. Weidman Consultant
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M. Wilkins Yokogawa
D. Zetterberg Consultant
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1 Scope

This standard covers the development of specifications, minimum design requirements, and sizing
criteria for electric actuators.

Electric actuators shall be self-contained assemblies comprising an electric motor, reduction
gearing, position sensing and limiting mechanisms, torque sensing and limiting mechanisms,
handwheel for manual override, and a motor control package.

This standard is not intended to address the range of compact electric actuators rated less than
5.65 Nm (50 in-lbs), and it is not intended for electrically powered actuators that use hydraulic fluid
for power transmission (refer to ANSI/ISA-96.06.01).

2 Purpose

The purpose of this standard is to provide a guide to assist the user in specifying electric valve
actuators.

3 Design types

3.1 Actuator design categories

e intrusive: This version requires opening of the electrical enclosure for commissioning or
troubleshooting activities such as setting of mechanical travel limit and torque switches,
adjusting position feedback, and internal signal monitoring.

e nonintrusive: This version does not require opening of the electrical enclosure for
commissioning or troubleshooting activities. Microprocessor-based controls, including status
and diagnostics, are accessible externally to the actuator.

3.2 Actuator motion

e part-turn: actuator that transmits torque to the valve for less than one revolution. A combination
of a multi-turn actuator plus a part-turn gearbox may be considered a part-turn actuator.

e multi-turn: actuator that transmits torque to the valve/gearbox for at least one revolution. A
combination of a multi-turn actuator plus a multi-turn gearbox may be considered a multi-turn
actuator.

e linear: actuator that transmits thrust to the valve for a defined linear stroke. A combination of
a multi-turn actuator plus a linear drive may be considered a linear actuator.

3.3 Actuator design types
3.3.1 Electro-mechanical design

An electro-mechanical design actuator can be described as one that has the following
characteristics:

e torque and position sensors are mechanical, which are adjusted manually to the desired
setting;

e internal control wiring is point to point with limited or no circuit boards to allow operation of the
sensors, reversing contactor, and input/output control signals;
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e single control chamber for all control and power wiring, which requires the opening of the
compartment to make adjustment to the actuator settings;

e does not have microprocessor-based electronics that allow programming of actuator controls.
3.3.2 Electronic design type
An electronic design actuator can be described as one that has the following characteristics:

¢ has microprocessor-based electronics that allow configuration of actuator controls;
e actuator housing has separate chambers for the power and control wiring;

e setup can be achieved by use of local control interface or software without opening electrical
chambers;

e LCD display, intelligent control sensors, and diagnostics capabilities are common design
features.

4 User-defined requirements

The following user inputs are required to specify an electric valve actuator. If these items are not
explicitly covered in the specification and/or purchasing documents for the actuator, the actuator
manufacturer’s default specifications will apply.

4.1 Ambient conditions
4.1.1 Temperature
The user shall specify the ambient temperature range for the installation. Severe environments,

such as arctic, desert, marine, and tropical, and applications near heat sources may require special
considerations.

4.1.2 Hazardous area classification

If required, the user shall specify the need for explosion-proof equipment and specify which
governing standards are applicable (e.g., INMETRO, CSA, NEC, IECEXx, ATEX).

4.1.3 Ingress protection — Electrical

The user shall specify the required ingress protection from either the International Electrotechnical
Commission (IEC) 60529 Standard or the National Electrical Manufacturers Association (NEMA)
standard number 250.

4.2 Performance requirements
4.2.1  Actuator sizing

The wuser shall provide the necessary process conditions (i.e., pressure, temperature,
characteristics of process media, maximum differential shutoff pressure, etc.) so that the actuator
can be sized.

The user shall specify the maximum valve movement (stroke length/rotation angle).

Variations in the mounting hardware, valve internals, and lost motion in the valve coupling shall
be considered when selecting an actuator with adequate over-travel.

Copyright © 2024 ISA. All rights reserved. Documents
Document Sharing Hub

Full document details: ISA 96.02.012024


http://www.avadocuments.com/doc/isa-96-02-01-2024
http://www.avadocuments.com/doc/isa-96-02-01-2024

-11- ANSI/ISA-96.02.01-2024

When applicable, the user shall specify that actuator shall be capable of maintaining a specific
position.

4.2.2 Operating time

The user shall provide any required response times. The following nomenclature shall be used
when specifying response times:

a) opening speed — time from input signal change, measured across the actuator’s input, for the
actuator to move from a full closed position to a full open position;

b) closing speed — time from input signal change, measured across the actuator’s input, for the
actuator to move from a full open position to a full closed position;

¢) maximum frequency of operation (e.g., number of cycles per hour or per week), and number of
cycles expected during the service life of the valve, number of starts per hour, and number of
consecutive valve strokes.

4.3 Valve details
The user shall specify the valve closing direction as follows:

a) rotary — clockwise (CW) or counterclockwise (CCW) (when looking down on valve stem);
b) linear — extend or retract;

c) rising-rotating — clockwise (CW) or counterclockwise (CCW) (when looking down on valve
stem);

d) valve position on low signal/high signal (e.g., increasing signal to open).

The following valve information shall be provided, which will allow the actuator manufacturer/
automator to better understand the actuation/sizing requirements:

a) valve type,

b) valve manufacturer,

c) valve model,

d) valve size,

e) valve pressure class,

f) valve stem details,

g) self-locking gear arrangement (to prevent valve stem reversal), and

h) the user shall specify the installed valve stem orientation relative to ground (vertical, horizontal
or degrees angled).

4.4  Controls

The user shall specify the method or combination of methods used to monitor and control the
actuator. This subclause defines the available methods for control.

4.4.1 Local control capabilities

The user shall specify when a local-off-remote switch and an open-stop-close mechanism shall be
included for local control.
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