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European foreword 

This document (EN 60965:2016) consists of the text of IEC 60965:2016 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 the document has to be 
implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2017-07-18 

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document have to be withdrawn 

(dow) 2019-07-18 

 
This document supersedes EN 60965:2011. 
 
Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 
 
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 60965:2016 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
 

IEC 60880 NOTE Harmonized as EN 60880. 

IEC 61227 NOTE Harmonized as EN 61227. 

IEC 61508-1 NOTE Harmonized as EN 61508-1. 

IEC 61508-2 NOTE Harmonized as EN 61508-2. 

IEC 61508-3 NOTE Harmonized as EN 61508-3. 

IEC 61508-4 NOTE Harmonized as EN 61508-4. 

IEC 61772 NOTE Harmonized as EN 61772. 

IEC 61839 NOTE Harmonized as EN 61839. 

IEC 62138 NOTE Harmonized as EN 62138. 

IEC 62241 NOTE Harmonized as EN 62241. 

IEC 9241 Series NOTE Harmonized as EN ISO 9241 Series. 
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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 60709 -   Nuclear power plants - Instrumentation  

and control systems important to safety - 
Separation 

EN 60709 -   

IEC 60964 2009  Nuclear power plants - Control rooms - 
Design 

EN 60964 2010  

IEC 61226 -   Nuclear power plants - Instrumentation  
and control important to safety - 
Classification of instrumentation and 
control functions 

EN 61226 -   

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

EN 61513 -   

IEC 61771 -   Nuclear power plants - Main control-room - 
Verification and validation of design 

- -   

IEC 62646 -   Nuclear power plants - Control rooms - 
Computer based procedures 

- -   

ISO 11064 Series  Ergonomic design of control centres EN ISO 11064 Series  

ISO 11064-1 -   Ergonomic design of control centres -  
Part 1: Principles for the design of control 
centres 

EN ISO 11064-1 -   

ISO 11064-3 -   Ergonomic design of control centres -  
Part 3: Control room layout 

EN ISO 11064-3 -   

ISO 11064-6 -   Ergonomic design of control centres -  
Part 6: Environmental requirements for 
control centres 

EN ISO 11064-6 -   

IAEA SSR-2/1 2012 Safety of nuclear power plants: Design   

IAEA NS-G-1.3 2002 Instrumentation and Control Systems 
Important to Safety in Nuclear Power 
Plants (to be replaced by SSG-39) 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
NUCLEAR POWER PLANTS – CONTROL ROOMS –  

SUPPLEMENTARY CONTROL ROOM FOR REACTOR SHUTDOWN 
WITHOUT ACCESS TO THE MAIN CONTROL ROOM 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60965 has been prepared by subcommittee 45A: Instrumentation, 
control and electrical systems of nuclear facilities, of IEC technical committee 45: Nuclear 
instrumentation. 

This third edition cancels and replaces the second edition published in 2009. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) requirements associated with regular testing of the supplementary control room (SCR); 
b) requirements to assess the time available during which the reactor will be safe but 

unattended, in order to move from the main control room (MCR) to the SCR and for the 
SCR to become operational; 

c) reference to SSR-2/1 which includes the following new requirements: 

BS EN 60965:2016
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1) the SCR should be functionally (as well as physically and electrically) separate from 
the MCR, 

2) consideration shall be given to the provision of shielding against radioactivity on the 
access paths to the SCR; 

d) reference to DS431, the revision of NS-G-1.3, including the following new requirements: 
1) to implement at least two diverse methods for communication with a set of predefined 

locations, 
2) to implement features to support monitoring of trends in key plant parameters; 

e) requirements for the role, functional capability and robustness of the SCR in design 
extension conditions; 

The text of this standard is based on the following documents: 

FDIS Report on voting 

45A/1060/FDIS 45A/1078/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

BS EN 60965:2016



IEC 60965:2016 © IEC 2016 – 5 –  

INTRODUCTION 

a) Technical background, main issues and organization of the standard 
IEC 60965:1989 was developed to provide requirements relevant to the design of NPP 
supplementary control points for reactor shutdown without access to the main control 
room. The first edition of IEC 60965 has been used extensively within the nuclear industry. 
It was however recognized in 2007 that technical developments especially those which 
were based on software technology should be incorporated. It was also recognized that 
the relationships with the standard for the main control room (i.e. IEC 60964) and the 
derivative standards to that standard (i.e. IEC 61227, IEC 61771, IEC 61772, IEC 61839, 
and IEC 62241) should be clarified and conditioned. In 2009 the second edition of 
IEC 60965 was published. 
In June 2013, during the Moscow meeting, WG A8 experts recommended a limited 
revision be launched to take into account the lessons learned from TEPCO Fukushima 
Daiichi accident and some comments formulated during the circulation of the FDIS of the 
published second edition. In the course of development of this revision, the title of the 
standard was amended to refer to Supplementary Control ‘Room’ for consistency with 
IAEA SSR-2/1. 
This IEC standard specifically focuses on the functional design process of the 
supplementary control room of an NPP. It is intended that the standard be used by NPP 
designers, design authorities, vendors, utilities, and by licensors. 

b) Situation of the current standard in the structure of the IEC SC 45A standard series 
IEC 60965 is the third level IEC SC 45A document tackling the issue of the design of a 
supplementary control room. 
IEC 60965 is to be read in association with IEC 60964 for the design of the main control 
room (including the derivative standards mentioned above) which is the appropriate 
IEC SC 45A document providing guidance on operator controls, verification and validation 
of design, application of visual display units, functional analysis and assignment, and 
alarm functions and presentation. 
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 this Standard 
The purpose of this standard is to provide functional design requirements to be used in the 
design of the supplementary control room of a nuclear power plant to meet safety 
requirements. 
This standard is intended for application to a supplementary control room whose 
conceptual design is initiated after the publication of this standard. The recommendations 
of the standard may be used for refits, upgrades and modifications. 
Aspects for which special recommendations have been provided in this Standard, in 
accordance with IAEA safety standards, are: 
– definition of the MCR and plant design bases for which the supplementary control room 

are to be used; 
– access by station staff to the supplementary control room in such emergencies; 
– assurance for the station staff that the environment in the supplementary control room 

is safe when it is to be used; 
– provision of information in the supplementary control room on the state of the reactor 

critical functions; 
– transfer of control and indication functions from the main control room to the 

supplementary control room in emergencies; 
– independence and separation of the cabling used by the supplementary control room 

from that used by the main control room; 
– assurance that a safe state has been reached using the supplementary control room; 
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– communication facilities between the supplementary control room and to the station 
management. 

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. 

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 45A 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. 
Regarding nuclear safety, it provides the interpretation of the general requirements of 
IEC 61508-1, IEC 61508-2 and IEC 61508-4, for the nuclear application sector, regarding 
nuclear safety. In this framework IEC 60880 and IEC 62138 correspond to IEC 61508-3 for 
the nuclear application sector. IEC 61513 refers to ISO as well as to IAEA GS-R-3, 
IAEA GS-G-3.1 and IAEA GS-G-3.5 for topics related to quality assurance (QA). 
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 SSR-2/1, 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. 

NOTE It is assumed that for the design of I&C systems in NPPs that implement conventional safety functions 
(e.g. to address worker safety, asset protection, chemical hazards, process energy hazards) international or 
national standards would be applied, that are based on the requirements of a standard such as IEC 61508. 
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NUCLEAR POWER PLANTS – CONTROL ROOMS –  
SUPPLEMENTARY CONTROL ROOM FOR REACTOR SHUTDOWN 

WITHOUT ACCESS TO THE MAIN CONTROL ROOM 
 
 
 

1 Scope 

This International Standard establishes requirements for the Supplementary Control Room 
provided to enable the operating staff of nuclear power plants to shut down the reactor, where 
previously operating, and maintain the plant in a safe shut-down state in the event that control 
of the safety functions can no longer be exercised from the Main Control Room, due to 
unavailability of the Main Control Room or its facilities. The design has to ensure that the 
Supplementary Control Room is protected against the hazards, including any localised 
extreme hazards, leading to the unavailability of the Main Control Room. 

The standard also establishes requirements for the selection of functions, the design and 
organisation of the human-machine interface, and the procedures which shall be used 
systematically to verify and validate the functional design of the supplementary control room. 

It is assumed that supplementary control room provided for shutdown operations from outside 
the main control room would be unattended during normal plant conditions other than for 
periodic testing. The requirements reflect the application of human engineering principles as 
they apply to the human-machine interface during such periodic testing and during abnormal 
plant conditions. 

This standard does not cover special emergency response facilities (e.g. a technical support 
centre) or facilities provided for radioactive waste handling. Detailed equipment design is also 
outside the scope of the standard. 

This standard follows the principles of IAEA Specific Safety Requirements SSR-2/1 and IAEA 
Safety Guide NS-G-1.3. 

The purpose of this standard is to provide functional design requirements to be used in the 
design of the supplementary control room of a nuclear power plant to meet safety 
requirements. 

This standard is intended for application to a supplementary control room whose conceptual 
design is initiated after the publication of this standard. If it is desired to apply it to existing 
plants or designs, special care must be taken to ensure a consistent design basis. This 
relates, for example, to factors such as the consistency between the supplementary control 
room and the main control room, the ergonomic approach, the automation level and the 
information technology, and the extent of modifications to be implemented in I&C systems. 

2 Normative references 

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. 

IEC 60709, Nuclear power plants – Instrumentation and control systems important to safety – 
Separation 

IEC 60964:2009, Nuclear power plants – Control rooms – Design 

BS EN 60965:2016

http://dx.doi.org/10.3403/03149120U
http://dx.doi.org/10.3403/30135881


 – 8 – IEC 60965:2016 © IEC 2016 

IEC 61226, Nuclear power plants – Instrumentation and control important to safety – 
Classification of instrumentation and control functions 

IEC 61513, Nuclear power plants – Instrumentation and control important to safety – General 
requirements for systems 

IEC 61771, Nuclear power plants – Main control-room – Verification and validation of design 

IEC 62646, Nuclear power plants – Control rooms – Computer based procedures 

ISO 11064 (all parts), Ergonomic design of control centres 

ISO 11064-1, Ergonomic design of control centres – Part 1: Principles for the design of 
control centres 

ISO 11064-3, Ergonomic design of control centres – Part 3: Control room layout 

ISO 11064-6, Ergonomic design of control centres – Part 6: Environmental requirements for 
control centres 

IAEA SSR-2/1:2012, Safety of nuclear power plants: Design 

IAEA NS-G-1.3:2002, Instrumentation and Control Systems Important to Safety in Nuclear 
Power Plants (to be replaced by SSG-39) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. For other terms, 
refer to the general terminology defined in IEC 60964, IEC 61513 and in the IAEA NUSS 
programme, such as Safety Guide NS-G-1.3 or the safety glossary. 

3.1  
control room staff 
group of plant personnel stationed in the control room, which is responsible for achieving the 
plant operational goals by controlling plant through the human-machine interface. Typically, 
the control room staff consists of supervisory operators, and operators who actually monitor 
plant and plant conditions and manipulate controls, but may also include those staff members 
and experts who are authorised to be present in the control room, e.g. during long lasting 
event sequences 

[SOURCE: IEC 60964:2009, 3.4] 

3.2  
design extension conditions 
postulated accident conditions that are not considered for design basis accidents, but that are 
considered in the design process of the facility in accordance with best estimate methodology, 
and for which releases of radioactive material are kept within acceptable limits. Design 
extension conditions include conditions in events without significant fuel degradation and 
conditions with core melting 

[SOURCE: IAEA SSR-2/1:2012, definitions revised as DS462] 
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3.3  
local control points 
local control facilities 
points (or facilities) located outside the control room where local operators perform control 
activities 

[SOURCE: IEC 60964:2009, 3.17] 

3.4  
local operators 
operating staff that perform tasks outside the control room 

[SOURCE: IEC 60964:2009, 3.18] 

3.5  
operating staff 
plant personnel working on shift to operate the plant. The operating staff includes the control 
room staff, maintenance engineers, etc. 

[SOURCE: IEC 60964:2009, 3.20] 

3.6  
supplementary control room 
location from which limited plant control and/or monitoring can be carried out to accomplish 
the safety functions identified by the safety analysis as required in the event of a loss of 
ability to perform those functions from the Main Control Room 

Note 1 to entry: For existing plants, the Supplementary Control Room may be a special control room, but in many 
cases comprises sets of control panels and displays in switchgear rooms or similar areas. In the latter case, the 
term ‘supplementary control point’ is used in this standard. 

4 Abbreviations 

CBP Computer-Based Procedure 
I&C Instrumentation and Control 
LCP Local Control Point 
MCR Main Control Room 
NPP Nuclear Power Plant 
PIE Postulated Initiating Event 
SCR Supplementary Control Room 
V&V Verification and Validation 

5 Design principles 

5.1 General 

Requirement 66 of IAEA SSR-2/1 states: “Instrumentation and control equipment shall be kept 
available, preferably at a single location (a supplementary control room) that is physically, 
electrically and functionally separate from the control room at the nuclear power plant. The 
supplementary control room shall be so equipped that the reactor can be placed and 
maintained in a shutdown state, residual heat can be removed, and essential plant variables 
can be monitored if there is a loss of ability to perform these essential safety functions in the 
control room.” 

NOTE 1 The reference to “control room” is interpreted in this standard as “main control room (MCR)”. 
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NOTE 2 Functional separation means that the function of the SCR can be performed despite postulated 
malfunctions in the MCR. 

NOTE 3 Complete functional separation of paths from human-machine interface control points out to end devices 
may be difficult to achieve for all I&C functions, especially for example when a shared actuator requires a common 
priority logic controller to select between MCR and SCR control. Any such common equipment is acceptable if 
adequate redundant, backup, or field equipment exists that can achieve the required actuation function and is 
sufficiently separated from common hazards to minimize the risk that the function may be completely disabled. 

Subclauses 6.15 to 6.30 of IAEA NS-G-1.3 provide guidance on the requirements for 
supplementary control rooms, including requirements associated with the following: 

• definition of the plant design bases that require use of the SCR (6.17, 6.19, 6.20); 

• location and configuration of the SCR to promote prompt mobilisation (6.29); 

• qualified access path to the SCR, with hazard indication and suitable countermeasures 
along this path (6.27, 6.28); 

• prevention of unauthorised access to or use of the SCR (6.21); 

• safety functions of the MCR and SCR not affected by the same PIE, and independence of 
the circuits associated with the SCR from those of the MCR (6.20, 6.23); 

• priority of control between the MCR and SCR, and transfer of control from the MCR to the 
SCR (6.18, 6.20, 6.24); 

• manual control in the SCR accomplished by simple actions (clause 6.22); 

• displays and controls in the SCR similar to those in the MCR, to the extent possible (6.22); 

• consideration of the difference of purpose between the MCR and the SCR (6.25); 

• if long-term use is envisaged, suitable facilities for habitability and workspace for tasks 
(6.30). 

5.2 Main objectives 

The IAEA requirements for the design of the SCR given in 5.1, paragraph 1, shall be met as 
detailed in this standard. 

The SCR shall be provided with the means to trip the reactor and bring the plant to a safe 
state and maintain it in that state without access to the MCR. However, the SCR is not 
required to perform all the other plant control and monitoring functions which are typically 
performed in the MCR. According to the type of NPP and the detailed safety arguments, 
provisions to cope with a predefined set of PIE could be integrated in the SCR. 

The SCR is required when the ability to perform safety functions in the MCR is lost. Possible 
causes include a control room fire, the entry of excess smoke or a dangerous atmosphere to 
the MCR, severe damage to the MCR or its cables such that safety functions cannot be 
performed, major damage to the control room area, or major failure of control room facilities. 

The design basis PIE and sequences of events for which use of the SCR is necessary shall 
be identified. This shall include identification and justification of the assumed conditions 
throughout the plant and the corresponding durations for which the SCR may be required. 

Since events leading to the unavailability of the MCR are very infrequent, it is anticipated that 
the plant safety analysis will demonstrate that such events can only coincide with another 
independent event in the plant at an acceptably low frequency; in particular, it is anticipated 
that the primary coolant circuit will be intact. However, due account shall be taken of any plant 
fault that may occur as a consequence of reactor trip and of any plant faults at shutdown that 
are of sufficient frequency to coincide with use of the SCR. In particular, the design of the 
SCR shall take account of the possible long-term unavailability of the MCR due to fire or other 
reasons. 

The criteria for use of the SCR shall be clearly stated in the plant operating procedures. 
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It shall be possible to determine the complete safety state of the plant from outside the MCR. 
This should preferably be from the SCR. The SCR should therefore enable the monitoring of 
the state of the relevant plant systems and key plant parameters. All information presented 
should comply with the ergonomic principles presented in the relevant parts of ISO 11064. 

For the purpose of efficient monitoring and later analysis of the events, key plant parameters 
should be recorded to allow display of trends and later access for offline analysis. Automatic 
recording is recommended. If the MCR and SCR are assumed not to be staffed for an 
extended period of time, automatic recording shall be provided. 

From an operational viewpoint (e.g. to simplify operation and avoid misunderstanding), it is 
preferable to have only one supplementary control room. Care shall be taken, however, to 
meet safety requirements, particularly requirements for redundancy and independence. If two 
or more supplementary control points are provided for an existing plant, each supplementary 
control point should display all information needed to perform the operator tasks. 

Computer-based information displays in the SCR should provide the same functionality for the 
presentation of information important to safety as the corresponding displays in the MCR. The 
content of the displays for a given plant state and for given operator tasks should be the same 
as in the MCR. 

There shall be adequate time to reach the SCR before necessary actions are required as well 
as sufficient equipment to provide necessary communication between all operating staff 
involved in these actions and with on-site and off-site locations. Communication requirements 
are given in 7.7. 

The layout of the instrumentation and the mode of presentation at the SCR shall provide the 
operating staff with adequate information to assess the plant state and to supervise the 
shutdown (and subsequent hold down) of the reactor, the long-term cooling of the reactor core 
and confinement of all radioactive substances. 

The plant systems that can be controlled from the SCR may be limited to those providing the 
safety functions. 

The SCR shall provide sufficient control over the safety functions to reach and maintain a safe 
state, for the defined set of PIEs and conditions for which the MCR cannot be used. The 
supervision and control provided at the SCR shall include the state of the safety functions 
concerned and control of their initiation and termination, and the state of the related 
fundamental safety functions (see IAEA SSR-2/1:2012, Requirement 4). 

Facilities for site security monitoring, plant access control and fire alarms which are normally 
provided in the MCR shall also be provided in an independent location. This independent 
location may be the SCR or may be a location that would not be affected by the same event 
that causes the SCR to be used. Where the latter applies, the facilities location shall have a 
hazard withstand capability equivalent to that of the SCR. 

The design of SCR shall be consistent with the MCR design. The identification and design 
process for the relevant controls and indications needed for the SCR shall follow the 
requirements of IEC 60964, as summarised in Clause 6 of this standard. 

5.3 Safety principles 

5.3.1 Design basis and design extension conditions 

The design basis of an NPP normally specifies the internal and external hazards to be taken 
into account. The design shall ensure that such events are not able to make those functions 
of the MCR and SCR (and local control points) required for safe shutdown, monitoring to 
ensure safe shutdown and critical functions control and monitoring, unusable or ineffective 
simultaneously. 
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If the design basis is extended to address extreme hazards or low probability failure 
combinations, the design should ensure that the MCR and SCR will not fail together even 
under such circumstances. The implementation of the transfer of control to the SCR shall take 
due account of the practical constraints arising from the design basis or design extension 
assumptions for use of the SCR. 

The above requirement for non-susceptibility of the MCR and SCR to the same design basis 
or design extension condition shall be extended to their respective supporting functions, 
systems and equipment. 

5.3.2 Functionality and qualification 

The functions of the SCR shall be classified in accordance with IEC 61226, with due account 
being taken of the criteria described in 5.2 for the use of the SCR. 

Equipment and systems shall be designed with a degree of redundancy in accordance with 
their safety classification. Account shall also be taken of the need for functional isolation and 
physical separation where safety and non-safety systems and redundant systems are brought 
into close proximity (see IEC 60709). 

The SCR equipment shall be suitable for the environmental conditions applicable to its 
intended use. The equipment shall be qualified for the design basis PIE and relevant 
sequence of events in accordance with its safety classification. Supplementary tests or 
analyses may be necessary to provide assurance of adequate reliability and robustness to 
withstand the stresses from design extension conditions. 

5.3.3 Accessibility and operator transfer time 

Taking into account the postulated causes of unavailability of the MCR functions, the SCR 
functions shall be so designed (and, if necessary, the SCR so located) that, even under 
emergency conditions, the SCR is accessible by safe routes. See 7.3 for further details. 

The design shall allow adequate time for control room staff to reach the SCR after the MCR 
becomes unavailable. The actions and duration of unattended automatic operation of the 
safety functions, after initiation at the MCR, in order to maintain plant safety up to the time 
when the SCR becomes operational, should be shown to be satisfactory for this transfer. This 
shall include time for access control and time to assess the plant state at the SCR. Annex A 
addresses the aspects that are to be considered for theoretical assessment of the safe 
transfer time window. 

5.3.4 Control transfer, control prioritisation and security 

Facilities to disable MCR control and transfer control to the SCR shall be provided. These 
facilities shall be classified according to the highest category of safety functions for which 
control from the MCR could be disabled. They shall be demonstrated as highly reliable and, if 
required, demonstrated to comply with the single failure criterion. Possible failures in SCR 
security and the influence of SCR cybersecurity flaws on I&C security shall be analysed and 
taken into account. 

NOTE The above excludes any requirement to disable the MCR manual ‘reactor trip’ function. 

The control transfer facilities shall disable the MCR controls in order to ensure that a fire or 
damage affecting the MCR cannot cause spurious control actions. The facilities shall also be 
such as to avoid or minimize transients of the controlled variables during the transfer of 
control, in both directions: from MCR to SCR and from SCR to MCR. 

The control transfer facilities may be on the route from the MCR to the SCR, or at the SCR, or 
in the MCR itself if analysis shows that this cannot lead to failure to accomplish the control 
transfer or failure of control from the SCR. Where the facilities are located in the MCR, 
additional means that do not involve the MCR should also be provided. 
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The SCR should include a means to identify the control status of the SCR and of the MCR 
controls (i.e. whether “enabled” or “disabled”). 

I&C systems shall be so designed to prevent both the MCR and SCR from taking control of 
plant systems simultaneously. 

I&C systems shall be so designed that there is an acceptably low probability of false signals 
from the MCR elements of the systems affecting plant safety. I&C systems shall be so 
designed that there is an acceptably low probability of false signals from the SCR elements of 
the systems interfering with the supervision and control of plant from the MCR under normal 
or abnormal conditions. Examples of design techniques to achieve these objectives are the 
use of: transfer switches, coded signals, optical isolation links. 

A malfunction of the equipment controlling the transfer of control from the MCR to the SCR 
could lead to unintended isolation of the MCR. Therefore, the failure modes of the equipment 
that implements the control transfer function shall be analysed and shown to be acceptable. 
This analysis shall consider all PIEs for which operation from the MCR is credited. 

When an SCR is in use, actions taken from it shall have priority over any other manual control 
actions, except when control has to be taken at a local control point. 

The design of the SCR shall include provisions to prevent unauthorised access or use. The 
means of control transfer shall also include provisions to prevent unauthorised transfer of 
control from the MCR to the SCR and vice versa. Access to the SCR, and any attempt at 
control transfer to the SCR, shall be indicated by the provision of alarms in the MCR. 

Where an SCR is unattended during normal plant operation, the SCR shall be regularly 
verified to ensure that the assigned level of security is being met. 

All the procedures used during MCR software modification shall be also applied to the 
modification of SCR software. 

5.3.5 Operational considerations 

The SCR shall be designed to minimise operator errors. 

The design shall include the provision of written instructions in the SCR for operation of: 

• plant systems and control devices; 

• information and recording systems; 

• communication equipment; 

• any other equipment to be operated from the SCR. 

The operating procedures for actions to be taken from the SCR (e.g. plant cooldown) shall be 
simple and clear. They shall be based on the same principles and the way of presentation as 
the MCR operating procedures, and shall deviate only where differences are imposed by the 
local control facilities and by the available control means and systems. Additional training 
should be provided whenever an SCR operating procedure deviates from the equivalent MCR 
operating procedure. 

Even if computer-based procedures (CBP) are implemented for the SCR, paper-based 
procedures shall be available. This allows failure of the CBP equipment to be mitigated and 
combinations of activities in the SCR and local actions to be more easily managed. For 
guidance on the design of CBP, see IEC 62646. 
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The designer shall specify the regular testing and inspection of the SCR equipment required 
to meet the design and safety principles. Requirements for regular testing and inspection are 
given in 7.9. 

The design shall permit regular training and practice in the use of the SCR without affecting 
plant availability. 

5.4 Human factors engineering principles 

In order to provide an optimal assignment of functions which ensures maximum utilisation of 
operator and system capabilities and to achieve the maximum plant safety, the design shall 
pay particular attention to the human factors engineering principles and human characteristics 
of personnel under emergency conditions, especially for immediate actions, i.e. actions to be 
performed within a short time after mobilisation in the SCR. 

If the safety analysis shows that long-term occupation of the SCR may be necessary, means 
shall be provided to ensure habitability (for example ventilation). Such provisions may not 
need to meet the same requirements as specified for the MCR. 

The human-machine interface in the SCR shall follow the same design rules as that for the 
MCR, particularly in relation to the human-machine interface design for the monitoring of the 
key plant parameters, and should comply with the ergonomic principles as presented in 
ISO 11064. 

Where multiple supplementary control points and/or LCP are necessary for an existing plant, 
clear guidance shall be developed for the use, staffing and co-ordination of activities involving 
these facilities. In addition, human factors analysis shall be undertaken to demonstrate that 
the required tasks can be achieved reliably and within the timescale assumed in the safety 
analysis. 

If more than one supplementary control point is necessary for an existing plant, for 
redundancy and separation alone (for example for two similar plant trains, separated by a 
principal fire barrier), they should have matching layouts, with clear identification of the plant 
items concerned, and should not be mirrored (see IEC 60964). 

6 Design process 

A system approach shall be used for developing the SCR specification. This process should 
parallel the design process for the MCR and should use similar procedures, criteria and 
methods. More specifically, the following elements shall be applied to the SCR design (and 
documentation) objectives and principles. 

a) Define the design basis and design extension scenarios, their goals and failure criteria 
(see 5.2). 

b) Develop the plant specific SCR functions consistent with the overall design basis. 
c) Assign basic functions to operating staff or I&C systems and allocate them to operating 

locations. 
d) Classify the SCR functions with respect to their importance to safety, and define the 

corresponding design and qualification requirements. 
e) Design the plant specific SCR consistent with the general principles given in Clause 5 of 

IEC 60964:2009. 
f) Conduct a design concept verification (i.e. control room staff, SCR training and 

procedures) and validation of the entire system (see Clause 8). 
g) Finalise the SCR design specification based on the above (see Clause 7). 
h) Complete the detailed design and conduct a final verification and validation on plant after 

completion (see Clause 8). 
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The process described above should establish the list of systems to be controlled from the 
SCR, and their configuration, and the list of plant parameters to be monitored from the SCR. 

7 Functional design 

7.1 General 

Because of the low frequency of use and the relatively small number of tasks which need to 
be performed in the SCR, the design shall aim to achieve a minimum extent of equipment, 
high reliability of functions and a configuration for easy and quick understanding. 

7.2 Human factors 

Anthropometric considerations, population stereotypes, intensity of audible signals, visual and 
viewing angles as well as preference for analogue or digital indications shall be chosen 
consistently with those for the MCR, and should comply with the ergonomic principles as 
presented in ISO 11064. 

An adequate level of illumination shall be provided to ensure that visibility is sufficient for task 
performance on a continuous basis without undue fatigue and should comply with the 
requirements of ISO 11064-6. 

The auditory environment shall enable clear verbal communication to be held and should 
comply with the requirements of ISO 11064-6. 

If working areas are provided for use over an extended time, means for adequate seated 
operation, writing and document reference and document lay down should be provided. 

If computer based information or control is used in the SCR, these shall function in a manner 
closely matching and preferably in an identical way to that of similar controls and indications 
in the MCR. Reliability and environmental considerations may require different equipment, but 
corresponding and compatible operating sequences to those in the MCR shall be used. 

7.3 Location and access route 

The SCR shall be located and the protection shall be designed so that no sequence of events 
of any PIE can simultaneously affect the functions of both the SCR and the MCR. This should 
include consideration of events that might affect them either directly or by affecting the 
service systems that support the SCR and MCR, respectively. 

NOTE The practical implementation of the above functional location requirement is for the SCR area to be 
physically and electrically separated from the MCR area. 

Adequate separation of cables of the MCR and SCR shall be achieved as part of functional 
(physical and electrical) separation. The signalling on cables to/from the field equipment 
should be sent to/from the SCR, not via the MCR, and vice versus. The ventilation systems 
shall also be considered as part of the functional separation and independence requirements 
for the MCR and SCR. 

Fire is an important hazard following which use of the SCR may be required, and an 
assessment of the fire protection of the SCR and the human routes to them should be made 
and should show accessibility to the SCR location. Similar assessments of all service 
systems, with special reference to heating, ventilation and air conditioning systems, access 
routes and cables, should be made for other design basis and design extension conditions for 
which the SCR is to be used. The assessment of the cable routes should demonstrate 
independence of the SCR cables from the MCR cables. 

It shall be possible to reach the SCR easily, safely and within the time allowed, 
notwithstanding the need for access control. This shall be possible both from the MCR upon 
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its evacuation and by routes avoiding the MCR and avoiding any other areas potentially 
affected by hazards following which use of the SCR is required. Consideration should also be 
given to the need for protection against radiation along these access routes. 

An indication of the potential hazards (e.g. fire) and suitable countermeasures (e.g. breathing 
equipment) should be provided along the access route from the MCR to the SCR. Before an 
SCR is to be accessed, it shall be possible for the operating staff to be assured that the 
environment is safe for their access. 

In order to alert all operating staff, particular those who were off site when the MCR was 
abandoned, it shall be clearly indicated that the MCR is unavailable and shall not be accessed 
for control purposes until it is available again. 

7.4 SCR environment 

The environmental conditions in the SCR shall meet the requirements derived from the safety 
analysis for normal and emergency conditions and shall take into account National rules, 
including the security plan in the respective country. Except where shown to be unnecessary 
by analysis, protection against radiation shall be provided for the SCR and its access points. 
This shall include consideration of access from off-site as well as from the MCR. 

For the design basis conditions requiring use of the SCR, the environmental conditions shown 
by the safety analysis for the intended location of an SCR shall not exceed those for normal 
unprotected human access. Where an SCR may be required for use in a design extension 
condition, involving the national security plan, the location should be shown to be suitable for 
normal human access in those conditions. Notwithstanding this, radiation monitoring shall be 
provided for the SCR. 

A battery powered emergency lighting system shall be continuously available in the SCR even 
upon failure of the normal lighting system or its power supply. The emergency system should 
provide sufficient illumination for task performance on the basis of a limited operational 
period, which should be shown to meet the requirements of the plant emergency plan. 

Provisions shall be made for the use of portable batteries, brought from off-site, to restore 
supplies to the lighting and to any other facilities needed for continued use of the SCR in the 
event of long-term failure of the normal power supply system. 

Power supplies for the equipment in the SCR and the lighting shall be designed in line with 
the safety class and the scenarios for the use of the SCR. This will typically comprise supply 
by an emergency uninterruptible power supply. 

Depending on the scenarios for the use of the SCR, additional provisions should be made for 
connection to an external supplementary power supply. This may include the use of portable 
charging equipment and the running of cables, local supplies of tools that may be needed for 
connection of the supplementary power supply and assurance of compatibility of connections 
for this purpose. 

The considerations for the supplementary power supply for the control rooms (MCR, SCR) 
shall be in line with the provisions for the supplementary power supply for the plant equipment 
(valves, motors, etc.) necessary for station blackout scenarios. 

7.5 Space and configuration 

The SCR shall have sufficient space for: 

• all necessary information and control equipment in a well-structured arrangement; 

• writing and laying down documents and procedures; 

• storage of documents and procedures; 
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• communication equipment. 

Spare space shall be included for additions and modifications. 

The SCR configuration shall enable prompt mobilisation by the operating staff upon their 
arrival at the SCR. ISO 11064-1 offers guidance on process and ISO 11064-3 offers guidance 
on room layout principles. 

7.6 Information and control equipment 

All information, displays, recording and control equipment shall be arranged and structured 
according to their functions and priority in order to minimise the possibility of human errors 
and shall operate in the same way as the related MCR interface. 

Mimic diagrams may be used to improve the presentation of information. 

The presentation of controls, indications and mimic diagrams selected for the SCR shall follow 
the same layout and design principles as applied for the MCR. 

Coding, labelling and grouping principles shall be consistent with those for the MCR. 

Displays and controls shall be provided for safety functions as defined in 5.2. These displays 
and controls shall be provided with a degree of redundancy in accordance with their safety 
classification and design requirements. 

Where for an existing plant a single supplementary control point does not provide the 
redundancy needed within itself, and that redundancy is not otherwise provided by an 
alternative supplementary control point, use of a local control point can, for some plant 
designs, provide the necessary indication or control to mitigate a failure of the supplementary 
control point functionality. For exceptional conditions, if this is required by the safety 
arguments, this should be considered as an engineering solution rather than extending the 
supplementary control point facilities. For such exceptional conditions, accessibility to the 
LCP and time restraints for access to the LCP shall be shown to be acceptable. 

7.7 Communication systems 

SCR communication should be provided with station management and the technical support 
centre, if there is one. There shall be normal internal plant telephone communication and 
other communication facilities, such as for paging, as required by the plant emergency plan. 
Assured communication facilities shall be provided between the SCR and local control points. 
If more than one supplementary control point is necessary for an existing plant, 
communication between these supplementary control points shall be provided. 

Redundant communication equipment using different transmission routes shall be available 
for operational purposes, management of the shutdown procedures and to communicate with 
the emergency response centres or their equivalent. Such redundant equipment shall be 
available for communication between the SCR and/or local control points. 

In addition to the above, diverse means shall be provided for communication between the 
SCR and specific locations as required by the plant emergency plan. These diverse 
communication means should be: 

• designed such that only one communication means may be affected by the same failure, 
hazard or PIE, and 

• capable of operating independently of the on-site and off-site power systems. 

The normal plant communication equipment may be used for communication with the MCR for 
training, testing or other purposes. 
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7.8 Other equipment 

Other equipment which should be either located in the SCR or readily accessible from the 
SCR includes: 

• medical equipment for first aid; 

• equipment to be used during local emergency situations, as required by the plant 
emergency plan; 

• documentation on the plant emergency plan; 

• portable lighting, radiation detectors and fire fighting equipment; 

• protective clothing and breathing air sets. 

The plant operating utility should develop operating principles to be followed when the MCR 
conditions require the use of the SCR, concerning access control, site security and actions in 
response to fires. If not provided elsewhere, the SCR design shall include any facilities for 
these functions, such that they can continue during the period that the MCR cannot be used. 

7.9 Testing and inspection 

Regular testing shall be undertaken of the functions related to use of the SCR. This shall 
include testing of the following: 

a) emergency lighting along the operator transfer routes from the MCR to the SCR and from 
off-site to the SCR; 

b) SCR access control and associated security functions; 
c) MCR to SCR control transfer function; 
d) SCR manual control for reactor shutdown; 
e) SCR manual control for maintenance of a safe state; 
f) SCR monitoring functions, including for simulated representative scenarios; 
g) SCR communication functions; 
h) SCR other service functions (e.g. ventilation, lighting, power supplies (including the 

emergency installation of portable batteries)). 

The frequency of testing shall fully support the assumptions of the safety analysis. 

The testing arrangements shall be shown to not adversely affect plant safety or availability. 

In addition to the above, routine inspections should be undertaken of the following: 

• the absence of obstacles preventing safe transfer along the routes from the MCR to the 
SCR and from off-site to the SCR; 

• the general condition and state of readiness of the SCR and its facilities. 

Wherever appropriate, operational staff shall be involved in the testing and inspection 
activities and their feedback taken into account. 

8 System verification and validation 

The system verification and validation process for the SCR is closely related to the MCR 
verification and validation process. The human-machine functional assignment shall be done 
for the SCR and MCR at the same time. 

NOTE IEC 61513 gives general requirements for V&V of I&C systems. This standard only addresses additional 
V&V requirements specific to the SCR. 
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Due to the requirement for simplification of tasks and therefore also of information and 
actions, the V&V of the SCR may be made simpler than that for the MCR. The V&V of the 
SCR should be planned, with suitable criteria, based on the requirements of IEC 60964 and 
IEC 61771. 

During the final review, it shall be verified that the events which could lead to loss of the MCR 
safety functions have no effect on the SCR or its functions. During the on-site commissioning 
tests, the availability and reliability of the SCR shall be verified. 
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Annex A 
(informative) 

 
Assessment of safe transfer time window 

It is stated in 5.3.3 that “the design shall allow adequate time for control room staff to reach 
the SCR after the MCR becomes unavailable”. 

This annex addresses the factors that may be considered in order to demonstrate this, which 
are as follows: 

a) assumptions regarding credible ‘loss of MCR’ scenarios – e.g. the cause and form of the 
‘loss of MCR’, the impact on the control room staff (i.e. whether or not they are available 
to transfer to the SCR) and the ambient conditions in the vicinity of the MCR and on the 
routes to the SCR; 

b) assumptions regarding automatic control of plant at the time of MCR to SCR control 
transfer – e.g. related to automatic protection actions following manual reactor trip prior to 
evacuation of the MCR, or automatic control of the untripped reactor if no such manual trip 
was achieved; 

c) analysis of the durations of safe transfer time windows for different credible scenarios – 
i.e. for each scenario, the time for which the analysis shows that no operator action is 
required for safety; 

d) analysis of the time required for safe transfer of staff and SCR mobilisation for different 
credible scenarios – i.e. the time from the point of evacuation of the MCR until the 
operating staff have transferred to and mobilised in the SCR, and then fully assessed the 
plant status (and are thus ready to take any action required); 

e) substantiation that the transfer can be accomplished reliably and within the time required 
– i.e. the results of analyses undertaken of the various steps in item d) above from a 
hazards, equipment reliability and human factors point of view, with due account being 
taken of any constraints arising from: 
– staff selection policy; 
– local requirements; 
– national regulations. 

 

BS EN 60965:2016



IEC 60965:2016 © IEC 2016 – 21 –  

Bibliography 

IEC 60780, Nuclear power plants – Electrical equipment of the safety system – Qualification 

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

IEC 60980, Recommended practices for seismic qualification of electrical equipment of the 
safety system for nuclear generating stations 

IEC 61227, Nuclear power plants – Control rooms – Operator controls 

IEC 61508-1, Functional safety of electrical/electronic/programmable electronic safety-related 
systems – Part 1: General requirements 

IEC 61508-2, Functional safety of electrical/electronic/programmable electronic safety-related 
systems – Part 2: Requirements for electrical/electronic/programmable electronic safety-
related systems 

IEC 61508-3, Functional safety of electrical/electronic/programmable electronic safety-related 
systems – Part 3: Software requirements 

IEC 61508-4, Functional safety of electrical/electronic/programmable electronic safety-related 
systems – Part 4: Definitions and abbreviations 

IEC 61772, Nuclear power plants – Control rooms – Application of visual display units (VDUs) 

IEC 61839, Nuclear power plants – Design of control rooms – Functional analysis and 
assignment 

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

IEC 62241, Nuclear power plants – Main control room – Alarm functions and presentation 

IEC 62645, Nuclear power plants – Instrumentation and control systems – Requirements for 
security programmes for computer-based systems 

ISO 9241, Ergonomics of human-system interaction 

IAEA GS-R-3:2006, The management system for facilities and activities 

IAEA Safety Guide No, GS-G-3.1:2006, Application of the management System for facilities 
and activities 

IAEA Safety Guide No, GS-G-3.5:2009, Management system for nuclear installations 

IAEA SSR-2/2, Safety of Nuclear Power Plants: Commissioning and Operation 

IAEA Safety Guide NS-G-1.3:2002, Instrumentation and Control Systems Important to Safety 
in Nuclear Power Plants 

IAEA Safety Glossary:2007, Terminology used in nuclear safety and radiation protection 

_____________ 

BS EN 60965:2016

http://dx.doi.org/10.3403/01668487U
http://dx.doi.org/10.3403/02288608U
http://dx.doi.org/10.3403/30135888U
http://dx.doi.org/10.3403/02526684U
http://dx.doi.org/10.3403/02527782U
http://dx.doi.org/10.3403/02529963U
http://dx.doi.org/10.3403/02530708U
http://dx.doi.org/10.3403/30135891U
http://dx.doi.org/10.3403/02135064U
http://dx.doi.org/10.3403/03146820U
http://dx.doi.org/10.3403/03149080U
http://dx.doi.org/10.3403/BSENISO9241


This page deliberately left blank



This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications
All the content in BSI publications, including British Standards, is the property 
of and copyrighted by BSI or some person or entity that owns copyright in the 
information used (such as the international standardization bodies) and has 
formally licensed such information to BSI for commercial publication and use.

Save for the provisions below, you may not transfer, share or disseminate any 
portion of the standard to any other person. You may not adapt, distribute, 
commercially exploit, or publicly display the standard or any portion thereof in any 
manner whatsoever without BSI’s prior written consent.

Storing and using standards
Standards purchased in soft copy format:

•  A British Standard purchased in soft copy format is licensed to a sole named 
user for personal or internal company use only.

•  The standard may be stored on more than 1 device provided that it is accessible 
by the sole named user only and that only 1 copy is accessed at any one time.

•  A single paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

•  A British Standard purchased in hard copy format is for personal or internal 
company use only.

•  It may not be further reproduced – in any format – to create an additional copy. 
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the 
document on an internal network, you can save money by choosing a subscription 
product (see ‘Subscriptions’).

Reproducing extracts
For permission to reproduce content from BSI publications contact the BSI 
Copyright & Licensing team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Useful Contacts
Customer Services
Tel: +44 345 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

BSI Back Cover.indd   1 27/01/2016   14:20


	30298382-VOR.pdf
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Abbreviations
	5 Design principles
	5.1 General
	5.2 Main objectives
	5.3 Safety principles
	5.3.1 Design basis and design extension conditions
	5.3.2 Functionality and qualification
	5.3.3 Accessibility and operator transfer time
	5.3.4 Control transfer, control prioritisation and security
	5.3.5 Operational considerations

	5.4 Human factors engineering principles

	6 Design process
	7 Functional design
	7.1 General
	7.2 Human factors
	7.3 Location and access route
	7.4 SCR environment
	7.5 Space and configuration
	7.6 Information and control equipment
	7.7 Communication systems
	7.8 Other equipment
	7.9 Testing and inspection

	8 System verification and validation
	Annex A  (informative)  Assessment of safe transfer time window
	Bibliography

	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Abréviations
	5 Principes de conception
	5.1 Généralités
	5.2 Objectifs principaux
	5.3 Principes de sûreté
	5.3.1 Conditions de dimensionnement et hors dimensionnement
	5.3.2 Fonctionnalité et qualification
	5.3.3 Accessibilité et temps de transfert opérateur
	5.3.4 Transfert des commandes, priorités et sécurité des commandes
	5.3.5 Considérations opérationnelles

	5.4 Principes d’ingénierie des facteurs humains

	6 Processus de conception
	7 Conception fonctionnelle
	7.1 Généralités
	7.2 Facteurs humains
	7.3 Emplacement et chemin d’accès
	7.4 Environnement de la SCS
	7.5 Espace et disposition
	7.6 Matériel d’information et de commande
	7.7 Systèmes de communication
	7.8 Autres matériels
	7.9 Essais et inspections

	8 Vérification et validation système
	Annexe A  (informative)  Evaluation de la fenêtre de temps sûre pour le transfert
	Bibliographie




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




