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Foreword 

This document (EN 62566:2014) consists of the text of IEC 62566:2012 prepared by SC 45A 
"Instrumentation, control and electrical systems of nuclear facilities" of IEC/TC 45 "Nuclear 
instrumentation". 

The following dates are fixed: 

– latest date by which this document has to be implemented 
at national level by publication of an identical 
national standard or by endorsement 

(dop) 2015-08-04 

– latest date by which the national standards conflicting 
with this document have to be withdrawn 

(dow) 2017-08-04 

 

As stated in the nuclear safety directive 2009/71/EURATOM, Chapter 1, Article 2, item 2, Member 
States are not prevented from taking more stringent safety measures in the subject-matter covered by 
the Directive, in compliance with Community law. In a similar manner, this European standard does 
not prevent Member States from taking more stringent nuclear safety measures in the subject-matter 
covered by this standard. 

Endorsement notice 

The text of the International Standard IEC 62566:2012 was approved by CENELEC as a European 
Standard without any modification. 
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Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.  

NOTE 1 When an international publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies.  

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is 
available here: www.cenelec.eu. 

Publication Year Title EN/HD Year 

IEC 60671 - Nuclear power plants - Instrumentation and 
control systems important to safety - 
Surveillance testing 

EN 60671 - 

IEC 60880 2006 Nuclear power plants - Instrumentation and 
control systems important to safety - 
Software aspects for computer-based 
systems performing category A functions 

EN 60880 2009 

IEC 60987 2007 Nuclear power plants - Instrumentation and 
control important to safety - Hardware 
design requirements for computer-based 
systems 

EN 60987 2009 

IEC 61513 2011 Nuclear power plants - Instrumentation and 
control important to safety - General 
requirement for systems 

EN 61513 2013 

IEC 62138 - Nuclear power plants - Instrumentation and 
control important for safety - Software 
aspects for computer-based systems 
performing category B or C functions 

EN 62138 - 

IEC 62340 - Nuclear power plants - Instrumentation and 
control systems important to safety - 
Requirements for coping with common 
cause failure (CCF) 

EN 62340 - 

IAEA guide NS-G-1.3 2002 Instrumentation and control systems 
important to safety in nuclear power plants 

- - 
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INTRODUCTION 

a) Technical background, main issues and organisation of the Standard 

The electronic systems of class 1 (according to IEC 61513) used in Nuclear Power Plants 
(NPP) which are required in emergency situations, need to be fully validated and qualified 
before being used in operation.  

In traditional systems that are computer-based, a separation can be drawn between the 
hardware and software portions. The hardware is mainly designed with standardised 
components having pre-defined electronic functions such as microprocessors, timers or 
network controllers, whereas software is used to coordinate the different parts of the 
hardware and to implement the application functions. 

Nowadays, I&C designers may build application functions directly in one integrated circuit 
using devices such as FPGAs or similar technologies. The function of such an integrated 
circuit is not defined by the supplier of the physical component or micro-electronic technology 
but by the I&C designer.  

The specific integrated circuits addressed by this Standard are: 

1) based on pre-developed micro-electronic resources, 
2) developed within an I&C project,  
3) developed with Hardware Description Languages (HDL) and related tools used to 

implement the requirements in a proper assembly of the pre-developed micro-electronic 
resources. 

Therefore these circuits are named “HDL-Programmed Devices”, (HPD). The HDL statements 
which describe a HPD can include the instantiation of Pre-Developed Blocks (PDB) which are 
typically provided as libraries, macros, or Intellectual Property cores. 

HPDs can be effective solutions to implement functions required by an I&C project. However, 
the verification and validation may be limited by issues such as high number of internal paths 
and limited observability, if the HPD has not been developed with verifiability in mind. 

In order to achieve the reliability required for safety I&C systems, the development of HPDs 
shall comply with strict process and technical requirements such as those provided by this 
Standard, including the specification of requirements, the selection of blank integrated circuits 
and PDBs, the design and implementation, the verification, and the procedures for operation 
and maintenance. 

It is intended that this Standard be used by hardware designers, operators of NPPs (utilities), 
and by regulators. Regulatory bodies will find guidance to assess important aspects such as 
design, implementation, verification and validation of HPDs. 

b) Situation of the current Standard in the structure of the IEC SC 45A Standard series 

IEC 61513 is a first level IEC SC 45A document and gives guidance applicable to I&C at 
system level. It is supplemented by guidance at hardware level (IEC 60987) and software 
level (IEC 60880 and IEC 62138). IEC 62340 gives requirements in order to reduce and 
overcome the possibility of common cause failure of category A functions. 

IEC 62566 is a second level IEC SC 45A document which focuses on the activities when 
HPDs are developed. It complements IEC 60987 which deals with the generic issues of 
hardware design of computer based systems. It refers to IEC 60880 when issues identical to 
that of software development are addressed. 
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For more details on the structure of the IEC SC 45A Standard series, see item d) of this 
introduction. 

c) Recommendations and limitations regarding the application of the Standard 

It is important to note that this Standard establishes no additional functional requirements for 
safety systems. 

Aspects for which special requirements and recommendations have been produced are: 

1) an approach to specify the requirements of, to design, to implement and to verify “HDL-
Programmed Devices” (HPD, 3.7), and to handle the corresponding aspects of system 
integration and validation; 

2) an approach to analyse and select the blank integrated circuits, micro-electronic 
technologies and Pre-Developed Blocks (PDB, 3.11) used to develop HPDs;  

3) procedures for the modification and configuration control of HPDs; 
4) requirements for selection and use of software tools used to develop HPDs. 

It is recognized that digital technology is continuing to develop at a rapid pace and that it is 
not possible for a Standard such as this one to include references to all modern design 
technologies and techniques. 

To ensure that the Standard will continue to be relevant in future years the emphasis has 
been placed on issues of principle, rather than specific technologies. If new techniques are 
developed then it should be possible to assess the suitability of such techniques by applying 
the safety principles contained within this Standard. 

d) Description of the structure of the IEC SC 45A Standard series and relationships 
with other IEC documents and other bodies documents (IAEA, ISO) 

The top-level document of the IEC SC 45A Standard series is IEC 61513. It provides general 
requirements for I&C systems and equipment that are used to perform functions important to 
safety in NPPs. IEC 61513 structures the IEC SC 45A Standard series.  

IEC 61513 refers directly to other IEC SC 45A Standards for general topics related to 
categorization of functions and classification of systems, qualification, separation of systems, 
defence against common cause failure, software aspects of computer-based systems, 
hardware aspects of computer-based systems, and control room design. The Standards 
referenced directly at this second level should be considered together with IEC 61513 as a 
consistent document set. 

At a third level, IEC SC 45A Standards not directly referenced by IEC 61513 are Standards 
related to specific equipment, technical methods, or specific activities. Usually these 
documents, which make reference to second-level documents for general topics, can be used 
on their own. 

A fourth level extending the IEC SC 45 Standard series, corresponds to the Technical Reports 
which are not normative. 

IEC 61513 has adopted a presentation format similar to the basic safety publication 
IEC 61508 with an overall safety life-cycle framework and a system life-cycle framework and 
provides an interpretation of the general requirements of IEC 61508-1, IEC 61508-2 and 
IEC 61508-4, for the nuclear application sector. Compliance with IEC 61513 will facilitate 
consistency with the requirements of IEC 61508 as they have been interpreted for the nuclear 
industry. In this framework IEC 60880 and IEC 62138 correspond to IEC 61508-3 for the 
nuclear application sector. 
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IEC 61513 refers to ISO as well as to IAEA GS-R-3 and IAEA GS-G-3.1 for topics related to 
quality assurance. 

The IEC SC 45A Standards series consistently implements and details the principles and 
basic safety aspects provided in the IAEA code on the safety of NPPs and in the IAEA safety 
series, in particular the Requirements NS-R-1, establishing safety requirements related to the 
design of Nuclear Power Plants, and the Safety Guide NS-G-1.3 dealing with instrumentation 
and control systems important to safety in Nuclear Power Plants. The terminology and 
definitions used by SC 45A Standards are consistent with those used by the IAEA. 
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NUCLEAR POWER PLANTS –  
INSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY –  

DEVELOPMENT OF HDL-PROGRAMMED INTEGRATED CIRCUITS  
FOR SYSTEMS PERFORMING CATEGORY A FUNCTIONS 

 
 
 

 

1 Scope and object 

1.1 General 

This International Standard provides requirements for achieving highly reliable “HDL-
Programmed Devices” (HPD), for use in I&C systems of nuclear power plants performing 
functions of safety category A as defined by IEC 61226. 

The programming of HPDs relies on Hardware Description Languages (HDL) and related 
software tools. They are typically based on blank FPGAs or similar micro-electronic 
technologies. General purpose integrated circuits such as microprocessors are not HPDs. 

This Standard provides requirements on: 

a) a dedicated development life-cycle addressing each phase of the development of HPDs, 
including specification of requirements, design, implementation, verification, integration 
and validation, 

b) planning and complementary activities such as modification and production, 
c) selection of pre-developed components. This includes micro-electronic resources (such as 

a blank FPGA or CPLD) and HDL statements representing Pre-Developed Blocks (PDB), 
d) use of simplicity and deterministic principles, recognized to be of primary importance to 

achieve “fault free” implementation of category A functions, 
e) tools used to design, implement and verify HPDs. 

This Standard does not put requirements on the development of the micro-electronic 
resources, which are usually available as "commercial off-the-shelf" items and are not 
developed under nuclear quality assurance Standards. It addresses the developments made 
with these micro-electronic resources in an I&C project with HDLs and related tools. 

This Standard provides guidance to avoid as far as possible latent faults remaining in HPDs, 
and to reduce the susceptibility to single failures as well as to potential Common Cause 
Failures (CCF). The requirements within this Standard for clear and comprehensive 
documentation should facilitate the effective application of IEC 62340. 

Reliability aspects related to environmental qualification and failures due to ageing or physical 
degradation are not handled in this Standard. Other Standards, especially IEC 60987, 
IEC 60780 and IEC 62342, address these topics.  

Subclause 5.7 of IEC 60880:2006 provides security requirements that apply to the 
development of HPDs as applicable. 

1.2 Use of this Standard 

This Standard provides guidance and requirements to produce verifiable designs and 
implementations where justification is necessary due for example to the function performed or 
to the importance to safety of its behaviour. Class 1 I&C systems may use HPDs for which full 
demonstration of compliance with the requirements of this Standard is not mandatory, e.g. 
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