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PREFACE

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of
ISA-TR106.00.02-2017.

This document has been prepared as part of the service of ISA, the International Society of Automation,
toward 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
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 Sl (and the metric system) in their business and
professional dealings with other countries. Toward this end, this Department will endeavor to introduce
Sl-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 (Sl): The
Modern Metric System, published by the American Society for Testing and Materials as IEEE/ASTM S

. 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
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE USER’S
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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.isal100wci.org).

The following served as leaders of the ISA106 committee in the development of this technical report.
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David Lee, Co-Managing Director User Centered Design Services
Chris Monchinski, Co-Managing Director Automated Control Concepts
David Emerson, Editor Yokogawa
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PROCEDURE AUTOMATION FOR CONTINUOUS PROCESS OPERATION — WORK PROCESSES

INTRODUCTION

This technical report describes work processes involved with automating procedures that monitor and
control continuous processes. This technical report is written for new process facilities as well as control
upgrades to existing facilities.

This technical report does not intend to instruct organizations how to identify and justify projects or
provide the details of work processes, rather it is intended to provide a generic set of work processes that
provide guidance for procedure automation project execution phases.

The primary intended audience for this document is technical managers, project managers and
engineering personnel responsible for the automation of continuous process operations in new and
existing plants. This technical report may also be of interest to members of engineering departments of
owner/operators, and engineering personnel of engineering and procurement organizations, automation
vendors, system integrators and other process engineering practitioners.

This technical report uses models and terminology from ISA-TR106.00.01, Procedure Automation for
Continuous Process Operations — Models and Terminology. The earlier technical report should be read to
understand the meanings of these terms and models.

As a technical report this is an informative document, use the parts that apply to your project as
appropriate.

Clause 2, References, provides a list of standards, publications, reference materials and other associated
documents that have influenced the content of the technical report. The reference list provides an easy
place to find related materials should the reader want to investigate the content further.

Clause 3, Definitions of terms and abbreviations, lists key terminology used throughout the technical
report and provides clear definitions of terms used within the technical report. Frequently the same or
very similar terms may be used in other standards, references, or within certain industry segments and
may have different meanings than used within this technical report. It is requested that reader read this
section before going in depth to the remainder of the report. This section should also be used as
references for clarification should the reader have doubt about the meaning of a specific term when
reading the report.

Clause 4, Automated procedure lifecycle reference model, presents a model of the life cycle of an
automated procedure, including a procedure automation strategy activity that is separate to any specific
automated procedure.

Clause 5, Procedure automation strategy, explains typical contents of a strategy which can be used to
standardize the detailed approaches to using automated procedures in an organization.

Clause 6, Planning and definition, describes practices for planning the use of automated procedures on a
project.

Clause 7, Requirements and design, covers activities related to the creation of the procedure
requirements and procedure implementation models that were described in technical report 1.

Clause 8, Implementation, describes the activities involved in creating implementation modules, and their
testing, training, installation, commissioning, and the project audit activity.

Clause 9, Operation, describes the activities where automated procedures are used to help operate a
process.

Clause 10, Retirement, addresses the activity where automated procedures are removed from operation.

Clause 11, Impact on Management of Change (MOC) work processes, addresses the impact of
automated procedures on existing MOC work processes.

Annex A, Procedure automation philosophy examples, provides a sample outline of a procedure
automation philosophy document.
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Annex B, Metric examples, provides examples of metrics that can be used to measure the use and
effectiveness of automated procedures.
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1 Scope

This technical report provides information regarding the work processes involved in the lifecycle of
automated procedures for continuous process operations.

The work processes that are unique to automating procedures are the primary focus. Work processes
that are related to automating procedures but are also common across multiple domains such as
construction, hazardous operation review, and software development may be covered in less detail or not
at all.
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2 References

The following referenced documents are useful for understanding this technical report. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies. These references are broken into three categories, cited
references, relevant references and reference of interest. These levels reflect the relative importance of
the individual documents.

2.1 Cited references

ISA-TR106.00.01-2013, Procedure Automation for Continuous Process Operations — Models and
Terminology

ANSI/ISA-18.2-2016, Management of Alarm Systems for the Process Industries

2.2 Relevant references

ANSI/ISA-62381-2011 (IEC 62381 Modified), Automation Systems in the Process Industry — Factory
Acceptance Test (FAT), Site Acceptance Test (SAT), and Site Integration Test (SIT)

ANSI/ISA-62382-2012 (IEC 62382 Modified), Automation Systems in the Process Industry — Electrical
and Instrumentation Loop Check

2.3 References of interest

BULLEMER, P., KIFF, L., and THARANATHAN, A. Common Procedural Execution Modes during
Abnormal Situations. Paper presented at the Mary Kay O’Connor Process Safety Center International
Symposium, College Station, TX. October 26-27, 2010. p.19.

Cooling Down - Controlling cool-down of main cryogenic heat exchanger improves LNG plant efficiency.
Impact [online]. Issue 3, 2008. Available at: shell.com/globalsolutions.

DOE STANDARD 1029-92. Change Notice No.1, December 1998. Writer’'s Guide for Technical
Procedures.

Heard the News about Procedure Automation. Automation World [online]. February 2014. Available at:
automationworld.com.

Process Safety Management of Highly Hazardous Chemicals. 29 CFR 1910.119. 2013.

Shell develops automated LNG plant cool-down to stem losses. LNG Journal [online]. January 2009.
Available at: Ingjournal.com.

WILLIAMS, Thomas N., Jr., and COOPER, D. Procedural Automation. Mary Kay O’Connor Process
Safety Center International Symposium, College Station, TX. October 23, 2013.

WRAY, Bill. ISA106 and the Importance of Automating Manual Procedures. InTech [online].
November/December 2014. Available at: isa.org.

Documents

Document Sharing Hub

Copyright International Society of Automation
Provided by IHS Markit under license with ISA Licensee=University of Alberta/5966844001, User=Drinkkumaoh, sarahthe
No reproduction or networking permitted without license from IHS Not for Resale, 05/18/2018 03:09:08 MDT

Full document details: ISA TR106.00.02 2017


http://www.avadocuments.com/doc/isa-tr106-00-02-2017
http://www.avadocuments.com/doc/isa-tr106-00-02-2017

-15- ISA-TR106.00.02-2017

3 Definitions of terms and abbreviations

3.1 Definition of terms

3.1.1 alarm response procedure

guidance for response to an alarm (e.g., operator action, probable cause)
NOTE Based upon ANSI/ISA-18.2-2016 standard.

3.1.2 alarm

audible, visible, or both means of indicating to the operator a process equipment malfunction, process
deviation, or abnormal condition requiring a timely response

NOTE Based upon the ANSI/ISA-18.2-2016 definition.
3.1.3 alert

audible, visible, or both means of indicating to the operator a process equipment malfunction or a process
condition that requires awareness, that is indicated separately from alarm indications, and which does not
meet the criteria for an alarm

NOTE Based upon the ANSI/ISA-18.2-2016 definition.

3.1.4 automated procedure

an operating procedure with at least some automation
3.1.5 critical operation

Functions that have a high impact on the safety, environment, utilization, or availability of the process if
not properly executed.

3.1.6 lifecycle instance

the work processes involved in automating procedures for a single project
3.1.7 manual procedure

an operating procedure with no automation

3.1.8 normal operation

desired function of the process

3.1.9 operating procedure (standard operating procedure, SOP)

description of a sequence of tasks to be performed, data to be recorded, operating conditions to be
maintained, samples to be collected, and safety and health precautions to be taken to accomplish a
specific objective

NOTE Based upon description in U.S. Government OSHA Appendix C to 1910.199 Compliance Guidelines and Recommendations
for Process Safety Management (Nonmandatory).

3.2 Abbreviations

ANSI American National Standards Institute
ASTM American Society for Testing and Materials
BPCS Basic Process Control System
CAP ISA Certified Automation Professional
CCsST ISA Certified Control System Technician
CPU Central Processing Unit
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DCS
DDS
DOE
FAT
FEED
FRS
HMI
HSE
I}
IEC
IEEE
ISA
LNG
MAT
MOC
MOM
OSHA
PCSD
PID
Pre-FEED
ROI
SAT
SIS
SIT
SME
SOP
TR
URS
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4 Automated procedure lifecycle reference model

This technical report organizes work processes for developing and maintaining automated procedures
into a lifecycle reference model in order to provide context to work processes and make them more
sustainable. The lifecycle reference model described in this technical report is intended to be incorporated
into an operating organization’s project methodology, such as common gate-oriented or “V model” project
methodologies.

The integration of the lifecycle reference model and associated work processes into an organization’s
project methodology is a critical success factor for achieving financial and operational success with
procedure automation. The lifecycle reference model and associated work processes may be scaled up,
for large and “mega” projects, or scaled down for operational activities as appropriate for each
organization’s requirements.

Figure 1 depicts the ISA106 automated procedure lifecycle reference model. In this model the rounded
rectangles represent the work processes, or their deliverables, that are directly related to the lifecycle of
automated procedures.
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Figure 1 — Automated procedure lifecycle reference model

The procedure automation strategy, shown as the outer rounded rectangle at the top of Figure 1, is
typically organization-, business- or program-wide and is developed and maintained on its own time line,
independent of any specific lifecycle instance (e.g., a project or operational implementation). The
procedure automation strategy contains two work processes identified by their deliverables:

1. Procedure automation philosophy
2. Toolkits
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