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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-TR67.04.09-2005. 

This document has been prepared as part of the service of ISA⎯the Instrumentation, Systems, and 
Automation Society⎯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 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. 
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Foreword 

In the preparation of ISA-67.04.01, Setpoints for Nuclear Safety Related Instrumentation, it was 
determined that additional guidance with regard to methods for implementing the requirements of the 
Standard would be useful.  In order to address this need, Standard Subcommittee SP 67.15 was formed 
in 1988 and prepared a Recommended Practice, ISA-RP67.04.02-2000.  It was the intent of the SP67.15 
subcommittee that the Recommended Practice scope be consistent with the scope of ISA-67.04.01. 

The Recommended Practice represents guidelines and examples of methods for the implementation of 
ISA-67.04.01, in order to facilitate the performance of instrument uncertainty calculations and setpoint 
determination for safety-related instrumentation in nuclear power plants. 

The Recommended Practice provides guidance for the implementation of the Standard in the following 
areas: 

a) Common assumptions and practices in instrument uncertainty determinations 

b) Equations for estimating uncertainties for commonly used analog and digital modules 

c) Methods to determine the impact of commonly encountered effects on instrument uncertainty 

d) Sources and interpretation of data for uncertainty calculations 

e) Methodologies, including sample equations to calculate total channel uncertainty 

f) Application of instrument channel uncertainty in setpoint determination 

g) Discussion of the interfaces between setpoint determination and plant operating and calibration 
procedures and accident analyses 

h) Document requirements 

However, there were certain topics whose development was not sufficiently mature to include in the 
Recommended Practice.  The committee determined that the proper course was to develop these areas 
and then issue Technical Papers which could be incorporated into the standard or recommended practice 
at a later time.  This Technical Report is one in a series that supplements ISA-67.04.01 and ISA-
RP67.04.02.

This is a preview of "ISA TR67.04.09-2005". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ISATR6704092005?source=preview


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank.

This is a preview of "ISA TR67.04.09-2005". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ISATR6704092005?source=preview


 - 9 - ISA-TR67.04.09-2005 

Copyright 2005 ISA. All rights reserved. 

Abstract 

This Technical Report supplements ISA-67.04.01 and ISA-RP67.04.02 in the area of graded approach for 
calculating and documenting channel uncertainties, uncertainty-adjusted interlock values, setpoints, test 
acceptance criteria, and action points for permanently installed nuclear plant instrumentation. 

 

Key Words 

Setpoint Calculation, Instrument Setpoints, Uncertainty Determination, Error Identification, Graded 
Approach. 
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1 Scope  

This Technical Report provides guidance on a graded approach for calculating and documenting channel 
and indication uncertainties as well as for documenting uncertainty-adjusted interlock values, setpoints, 
test acceptance criteria, and action points for permanently installed nuclear plant instrumentation. 

2 Purpose 

This Technical Report supplements the information provided in ISA-67.04.01 and ISA-RP67.04.02 for the 
determination of instrument channel uncertainty, instrument indication uncertainty, and instrument 
setpoints. Specifically, the topic addressed in this technical report is the use of a graded approach as 
mentioned in the Recommended Practice, where issues of higher safety significance are treated with 
greater rigor and issues of lower safety significance are treated with less rigor. Branch Technical Position 
HICB-12 allows such variations in rigor based on the safety significance of the instrument function. 

Uncertainties for measurement and test equipment, laboratory instrumentation, and other non-
permanently installed or non-process instrumentation such a meteorological instrumentation are outside 
the scope of this document.  

Other guidance and requirements exist for determining instrument uncertainties for other applications.  
Specifically, ASME sets forth requirements for In Service Testing instrumentation.  Such alternate 
guidance is beyond the scope of this document.  

Descriptions of and requirements for a full setpoint control program are beyond the scope of this 
document. 

3 Definitions 

See ISA-RP67.04.02, “Methodologies for the Determination of Setpoints for Nuclear Safety-Related 
Instrumentation.” 

4 Abbreviations 

ESF Engineered Safety Features 

LCO Limiting Condition of Operation 

RTS Reactor Trip System 

SR Surveillance Requirement 

TS Technical Specifications 

5 General Discussion 

The reason for pursuing a graded approach is to focus plant resources commensurate with safety.  The 
accuracy and uncertainty of instrumentation should always be considered in design and operation.  There 
are instrument channels that are vital to safety and characterizing how accurately these channels work 
deserves the most rigorous level of uncertainty calculation and documentation.  There are also instrument 
channels that play a lesser role in safety; although their need to function may be the same, there is less 
need to know exactly how accurately they will function.  Applying a level of rigor and documentation 
commensurate with the safety significance of the instrument channel can save significant resources.  
Since these resources can then be applied to issues of higher safety significance, the overall effect is an 
increase in plant safety. 
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