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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-67.04.01-2018.

The standards referenced within this document may contain provisions which, through reference
in this text, constitute requirements of this document. At the time of publication, the editions
indicated were valid. All standards are subject to revision, and parties to agreements based on
this document are encouraged to investigate the possibility of applying the most recent editions of
the standards indicated within this document. Members of IEC and ISO maintain registers of
currently valid International Standards. ANSI maintains registers of currently valid U.S. National
Standards.

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 (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.

Instrument setpoint drift is a problem that has led to numerous abnormal occurrence reports (now
referred to as "Licensee Event Reports"”). Section 50.36, "Technical Specifications,” of Code of
Federal Regulations, Title 10, Chapter 1, Part 50, Washington, D.C., 1987, requires that, where a
limiting safety system setting (LSSS) is specified for a variable on which a safety limit has been
placed, the setting be so chosen that automatic protective action will correct the most severe
abnormal situation anticipated before a safety limit is exceeded. Inappropriate selection of a
setpoint that does not allow sufficient margin to account for instrument accuracy, the expected
environment, and minor calibration variations can result in calculated drift allowances insufficient
for the instrument used. Protective instruments are provided with setpoints where specific actions
are either initiated, terminated, or prohibited. Setpoints correspond to certain provisions of
technical specifications that are incorporated into the facility operation license.

The single most prevalent reason for the drift of a setpoint out of compliance with a technical
specification has been the selection of a setpoint that does not allow a sufficient margin between
the technical specification limit to account for instrument accuracy, the expected environment, and
minor calibration variations. In some cases, the setpoint selected was numerically equal to the
technical specification limit and stated as an absolute value, thus leaving no apparent margin for

Copyright 2018 ISA. All rights reserved. Document Sharing Hub
Copyright International Society of Automation
Provided by IHS Markit under license with ISA Licensee=University of Alberta/5966844001, User=Millership, Sami
No reproduction or networking permitted without license from IHS Not for Resale, 03/02/2020 10:01:53 MST

Full document details: ISA 67.04.01 2018


mailto:standards@isa.org
http://www.avadocuments.com/doc/isa-67-04-01-2018
http://www.avadocuments.com/doc/isa-67-04-01-2018

ANSI/ISA-67.04-01-2018 -4 -

uncertainties. In other cases, the setpoint was so close to the upper or lower limit of the
instrument’s range that instrument drift placed the setpoint beyond the instrument’s range, thus
nullifying the trip function. Other causes for drift of a setpoint out of conformity with the technical
specifications have been instrumentation design inadequacies and less than adequate calibration
procedures.

ISA sponsored a review of the setpoint drift problem in April 1975 by establishing the SP67.4
Subcommittee (now renumbered as ISA67.04). The Committee’s review indicated that a more
thorough consideration of setpoint drift was necessary in the design, test, purchase, installation,
and maintenance of nuclear safety-related instrumentation.

The 1987 revision was made to provide clarification and to reflect current industry practice. The
term "trip setpoint” was made consistent with the terminology used in the NRC Standard Technical
Specifications and reflected what previously was known as "upper setpoint limit."

Many of the changes provided in the 1994 revision reflect the Improved Technical Specification
program (a cooperative effort between industry and the USNRC). With the issuance of ISA-
RP67.04, Part Il, Methodologies for the Determination of Setpoints for Nuclear Safety-Related
Instrumentation, this document became Part |. Additional changes were made to reflect the
inclusion of the Recommended Practice, Part Il to this standard. Due to changes in ISA policy,
ISA-67.04 Part I, was renumbered ANSI/ISA-67.04.01, and ISA-67.04 Part Il was renumbered ISA-
RP67.04.02.

The 2006 revision addressed a concern with the basic concept of determining a single “allowable
value” as an acceptance criterion for testing. A single value did not support doing testing in various
plant modes or with reduced setpoints. The single value often only applied to rack-mounted
equipment exclusive of the sensors, which are usually the largest error contributors. And finally,
there were questions regarding the appropriateness of using statistical combination methods when
actual uncertainties had been measured in the field. As a result, the 2006 revision recommended
one or more performance tests, whose results would have to support the technical specification
requirements for the system.

The 2011 reaffirmation updated the revision of ISA-RP67.04.02 to 2010 and corrected some minor
editorial errors.

The 2018 revision adds content in the following four areas:

1) Provision of a standard method for addressing the analytical limit avoidance probability at
an appropriate statistical confidence level;

2) Incorporation of improved guidance establishing statistical confidence and maintaining
setpoints;

3) Providing the definition of tolerance interval and a recommended method of combination of
uncertainties; and

4) Incorporating standards for performance monitoring in Sections 4.6 and 6.1 to provide more
specific requirements on as-found and as-left tolerances, and required actions when
instrumentation fails performance test criteria.

This standard is intended for use primarily by the owners of nuclear power plant facilities or their
agents (nuclear steam system suppliers, architect/engineers, etc.) in establishing proc edures for
determining setpoints, setpoint margins, and test routines in safety-related instrument channels.
However, it is equally applicable to large-scale nuclear production reactors.
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This standard uses statistical nomenclature, which is customary and familiar to personnel
responsible for nuclear power plant setpoint calculations and instrument uncertainty evaluation. It
should be noted that this nomenclature may have different definitions in other statistical
applications and is not universal, nor is it intended to be. Furthermore, in keeping with the
conservative philosophy employed in nuclear power-plant calculations, the combination of
uncertainty methodology for both independent and dependent uncertainty components is intended
to be bounding. To provide a conservative estimate, the uncertainty should bound the expected
operating envelope to ensure safe operation. In cases in which more precise estimation of
measurement uncertainty is required, more sophisticated techniques should be employed.

Adherence to this standard will not itself suffice to protect the public health and safety because it
is the integrated performance of the structures, the mechanical systems, the fluid systems, the
instrumentation, and the electrical systems of the plant that limit the consequences of design-basis
events. On the other hand, failure to meet these requirements may be an indication of system
inadequacy. Each application for a construction permit or an operating license for a nuclear power
plant is required to develop these items to comply with Title 10, Code of Federal Regulations,
Chapter 1, Part 50. Applicants have the responsibility to assure themselves and others that this
integrated performance is adequate.

ISA Standards Working Group ISA67.04 operates under ISA67, the Nuclear Power Plant Standards
Committee, Daniel Steik, Chairman.

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.

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS,
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
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CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF ANY
GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH
PRACTICES BEFORE IMPLEMENTING THIS STANDARD.

ISA (www.isa.orq) 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.isal00wci.org).

The following members of ISA67.04 contributed to the development of this standard:

NAME COMPANY
W. Marquino, Chair Consultant
J. Weiss, Managing Director Applied Control Solutions LLC
W. Barasa Sargent & Lundy
L. Bates Consultant
T. Burton Consultant
V. D’Amore Consultant
M. Dougherty Emerson-Rosemount Nuclear Instruments, Inc.
J. Flowers Southern Nuclear
W. Frewin Florida Power & Light
R. Gotcher MTI Industrial Sensors
J. Hartman Hart Enterprises Inc.
R. Jarrett Tennessee Valley Authority
S. Kincaid Fluor
J. Long Bechtel Corp.
K. Melson Melson Engineering & Technical Services, Inc.
A. Moarefy Pacific Gas & Electric
U. Mondal UKM Management Consulting Inc.
A. Poulos GE Hitachi Nuclear Energy
E. Quinn Technology Resources
D. Rahn US Nuclear Regulatory Commission
R. Schwartzbeck Highland TEMS, LLC
M. Shah Consultant
B. Shumaker Analysis & Measurement Services Corp.
C. Sossman CLS Tech-Reg Consultants
W. Sotos Consultant
T. Tully Duke Energy
P. Vande Visse Action Engineering Inc.
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The following people served as voting members of ISA67 and approved this standard:

NAME COMPANY

D. Steik, Chair Idaho National Laboratory

J. Weiss, Managing Director Applied Control Solutions LLC

W. Barasa Sargent & Lundy

W. Brown Maverick Engineering

T. Burton Consultant

M. Dougherty Emerson-Rosemount Nuclear Instruments Inc.
J. Flowers Southern Nuclear

W. Frewin Florida Power & Light

K. Herman Bechtel National Inc.

R. Hoover Westinghouse Electric Company, LLC

T. Hurst Hurst Technologies Corp.

R. Jarrett Tennessee Valley Authority

P. Knobel Invensys

W. Marquino Consultant

K. Melson Melson Engineering & Technical Services, Inc.
E. Quinn Technology Resources

D. Rahn US Nuclear Regulatory Commission

B. Shumaker Analysis & Measurement Services Corp.

P. Vande Visse Action Engineering Inc.

The following served as members of the Standards and Practices Board and approved the
document on 27 November 2018:

NAME COMPANY
M. Wilkins, Vice President Yokogawa UK Ltd.
D. Bartusiak ExxonMobil Research & Engineering
D. Brandl BR&L Consulting
P. Brett Honeywell Inc.
E. Cosman OIT Concepts, LLC
D. Dunn T.F. Hudgins, Inc. - Allied Reliability Group
J. Federlein Federlein & Assoc. LLC
B. Fitzpatrick Wood PLC
J.-P. Hauet Hauet.com
D. Lee Avid Solutions Inc.
G. Lehmann AECOM
T. McAvinew Consultant
V. Mezzano Fluor Corp.
C. Monchinski Automated Control Concepts Inc.
G. Nashy City of Guelph Water Services
M. Nixon Emerson Process Management
D. Reed Rockwell Automation
N. Sands DuPont
H. Sasajima Fieldcomm Group Inc. Asia-Pacific
H. Storey Herman Storey Consulting
K. Unger Advanced Operational Excellence Co.
I. Verhappen Industrial Automation Networks
D. Visnich Burns & McDonnell
I. Weber Siemens AG DF FA
W. Weidman Consultant
J. Weiss Applied Control Solutions LLC
D. Zetterberg Chevron Energy Technology Co.
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