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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-RP105.00.01-2017.

This document has been prepared as part of the service of ISA 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 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 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 & Materials as IEEE/ASTM Sl 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 DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY THEIR
OWN RESPONSIBILITY.

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS
DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF A
LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND REASONABLE
ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS. FOR MORE
INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA OR
VISIT WWW.ISA.ORG/STANDARDSPATENTS.

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER OF
ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING PATENTS
OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR CONDUCTING
INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, OR DETERMINING WHETHER
ANY LICENSING TERMS OR CONDITIONS PROVIDED IN CONNECTION WITH SUBMISSION OF A
LETTER OF ASSURANCE, IF ANY, OR IN ANY LICENSING AGREEMENTS ARE REASONABLE OR
NON-DISCRIMINATORY.

ISA REQUESTS 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.
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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 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).
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Introduction

Purpose

The purpose of this recommended practice is to provide the basic framework for developing and
maintaining a consistent calibration program for industrial automation and control systems (IACS),
including instrumentation used in safety instrumented systems. This recommended practice
provides guidance on methodologies for calibration of an IACS by considering the accuracy of
each loop required by the process and, if necessary, adjusting a loop component(s) to achieve the
desired loop or component accuracy.

Accurate, reliable, and repeatable operation of loops in an IACS is vital to maintaining the safety
and reliability of a facility. Where repeatable measurements take place in the monitoring or control
of a facility, the measuring instruments and test equipment must have repeatable outputs. A well-
considered calibration program, correctly implemented and maintained, can directly contribute to
the assurance of the desired operation of the IACS for the facility. A calibration program
establishes periodic assessments of loop/component performance over time. Data acquired during
these assessments not only aids in the establishment of future calibration intervals, but is also
critical in the allocation of capital and operational resources. Clearly defined policy and procedures
support the efforts of maintenance planners to schedule adequate labor and equipment for
calibration both during and between facility outages. Following established calibration procedures
and using correct equipment reduces the likelihood of human errors due to incorrect practices;
avoids acting on incorrect information; ensures the desired results of the calibration efforts; and
promotes the correct operation of an IACS.

In an IACS, more hardware faults occur in the measuring instrumentation, and control valve
components than in the control components of the IACS. A calibration program can aid in early
detection of these failures. Inadequate calibration and maintenance of an IACS may increase the
likelihood of system problems, including:

e |naccuracy of measurements and control;
e System not responding correctly or as desired;

e Reduced awareness of instrument performance and actual need for calibration and
maintenance; and

o Potential for reporting of incorrect environmental or other data.

However, targeted reduction, or increase, in calibration activities based upon the assessment of
data derived from an instrument asset management calibration program can both reduce
maintenance costs and improve reliability and safety.

Various definitions of the term calibration can be found:

The formal definition of calibration by the International Bureau of Weights and Measures is:
"Operation that, under specified conditions, in a first step, establishes a relation between the
guantity values with measurement uncertainties provided by measurement standards and
corresponding indications with associated measurement uncertainties (of the calibrated instrument
or secondary standard) and, in a second step, uses this information to establish a relation for
obtaining a measurement result from an indication." (from International vocabulary of metrology -
Basic and general concepts and associated terms (VIM) (JCGM 200:2012, 3rd edition)).

A definition found in the NIST Handbook 150:2001 is: “1.5.8 Calibration: Set of operations that
establish, under specified conditions, the relationship between values of quantities indicated by a
measuring instrument or measuring system, or values represented by a material measure or a
reference material, and the corresponding values realized by standards.
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