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Abstract: Basic principles, requirements, and methods for qualifying Class 1E protective relays 
and auxiliaries in nuclear power generating stations including digital and analog devices, but 
excluding devices located inside the primary containment, are covered. 
Keywords: aging, auxiliaries, Class 1E, margin, nuclear, power plants, qualifying, radiation, 
relays, seismic, tests, thermal  
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Introduction 

This introduction is not part of IEEE Std C37.105-2010, IEEE  Standard for Qualifying Class 1E Protective Relays and 
Auxiliaries for Nuclear Power Generating Stations. 

IEEE Std 323™a provides general guidance for demonstrating and documenting the adequacy of electrical 
equipment used in all Class 1E and interface systems. This standard has been prepared to deal specifically 
with protective relays and auxiliary equipment, using IEEE Std 323 as the parent document for guidance. 
Relays and auxiliary equipment shall meet the applicable requirements of IEEE Std C37.90™, IEEE Std 
C37.90.1™, IEEE Std C37.90.2™, and IEEE Std C37.90.3™. 

IEEE Std 7-4.3.2™ shall be used to address the use of Digital computer software and firmware used in all 
safety systems for nuclear generating stations. Safety systems equipment in nuclear power generating 
stations must meet or exceed its performance requirements throughout its installed life. This is 
accomplished by a program of design qualification and quality assurance of design, production, installation, 
maintenance and surveillance. This standard is for the design qualification portion of the program only. 

The nuclear power generating station safety analysis, in part, considers the station and its safety system 
design in terms of a set of postulated service conditions. Inherent to each such analysis are two 
requirements that must be evaluated to assure overall technical validity. First, designs must be such that 
equipment is capable of actually performing designated safety functions in postulated service 
environments. Second, in service aging must not degrade safety systems equipment from its original design 
condition to the point where it cannot perform designated safety functions, when required. 

The special environmental stresses associated with some postulated service conditions promote the 
possibility that production testing, normal service testing, and surveillance may not be able to determine 
whether the equipment is vulnerable to failure, either as a result of inadequate design or aging. Under these 
circumstances, simultaneous failure of redundant safety equipment might occur just at the time safety 
functions are required. It is the fundamental role of qualification to provide reasonable assurance that 
design and age related common failure modes do not exist and that the equipment design is adequate to 
permit the equipment to perform its safety function during postulated service conditions. 

Adherence to this standard alone may not suffice for assuring public health and safety since it is the 
integrated performance of the structures, fluid systems, instrumentation systems, and electric systems of the 
generating station that establishes safe operating conditions. The user has the responsibility to establish that 
this standard is pertinent to the particular requirements of the generating station of concern and that the 
integrated performance of the station is adequate. 

IEEE Std C37.105 was issued in 1987 and reaffirmed in December 1999. This revision incorporates current 
nuclear industry practices for qualification of protective relays and auxiliaries. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard does not imply compliance to any applicable regulatory requirements. 
Implementers of the standard are responsible for observing or referring to the applicable regulatory 
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.  

                                                 
a Information on references can be found in Clause 2. 
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Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE standards should be aware that these documents may be superseded at any time by the 
issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

Errata  

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/reading/ieee/updates/errata/index.html.  Users are encouraged to check this URL 
for errata periodically. 

Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence 
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying 
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity 
or scope of Patents Claims 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. Users of this standard are expressly advised that determination of the validity of any 
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further 
information may be obtained from the IEEE Standards Association. 
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Protective Relays and Auxiliaries for 
Nuclear Power Generating Stations 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 
environmental protection. Implementers of the standard are responsible for determining appropriate 
safety, security, environmental, and health practices or regulatory requirements. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

 

1. Overview 

This standard describes the basic principles, requirements, and methods for qualifying Class 1E protective 
relays and auxiliaries for applications in nuclear power generating stations. When properly employed it can 
be used to demonstrate the design adequacy of such equipment under normal, abnormal, design basis event 
(DBE), and post=design basis event (post-DBE) conditions in accordance with IEEE Std 323™.1 Static 
relays that utilize analog and digital electronic components require additional considerations and applicable 
requirements of IEEE Std C37.90™, IEEE Std C37.90.1™, IEEE Std C37.90.2™, and IEEE Std 
C37.90.3™. Microprocessor-based relays may require additional consideration of software and firmware 
qualification to comply with the requirements of IEEE Std 7-4.3.2™, IEEE Std 1012™, and IEEE Std 
1028™.   

The qualification procedure presented is generic in nature. Other methods may be used at the discretion of 
the qualifier, provided the basic precepts of IEEE Std 323 are satisfied. 

1.1 Scope 

This standard covers qualification of Class 1E protective relays and auxiliaries to be used outside the 
primary containment in the nuclear power generating stations. Protective relays and auxiliaries located 
inside the primary containment in a nuclear power generating station present special conditions beyond the 
scope of this document. 

                                                 
1 Information on references can be found in Clause 2. 
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