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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR POWER PLANTS -
CONTROL ROOMS -
COMPUTER BASED PROCEDURES

FOREWORD

all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in the electri
this end and in addition to other activities, IEC publishes International Standa
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; an
in the subject dealt wrth may partrcrpate in this preparatory work

with the International Organization for Standardization (ISO) i
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recomm i international use and are accepted by IEC National
Committees in that sense. While all reasohab € e that the technical content of IEC
Publications is accurate, IEC cannot be held respansible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nationa \mittees undertake to apply IEC Publications
transparently to the maximum extent possible heir~national >and regional publications. Any divergence
between any IEC Publication and the correspondin ationakor>xegional publication shall be clearly indicated in
the latter.

5) IEC itself does not provi

6) All users should

7) No liability shall atta i i mployees, servants or agents including individual experts and
members of its technisal comami & National Committees for any personal injury, property damage or
other damage of{an a whether direct or indirect, or for costs (including legal fees) and
expenses arising ‘out ‘of icatien] use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention~ ormative references cited in this publication. Use of the referenced publications is
indispenhsable 3

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

International Standard IEC 62646 has been prepared by subcommittee 45A: Instrumentation
and control of nuclear facilities, of IEC technical committee 45: Nuclear instrumentation.

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

FDIS Report on voting
45A/886/FDIS 45A/888/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.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,
e withdrawn,

+ replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this pu
that it contains colours which are considered to be usefu
understanding of its contents. Users should therefore print thi

colour printer. /\

tion indicates
for “\the correct

osst using a

O
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INTRODUCTION

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

This IEC standard focuses on computerisation of procedures used by the operating staff.
Procedures have always contributed to a large extent to NPP safety and availability and,
now, the use of computer technology to provide enhanced guidance to the plant operators
is increasing and becoming current practice. This standard also provides guidance for the
decision on the extent the procedures should be computerised.

It is intended that the Standard be used by nuclear power plant designers, utilities
operating staff, systems evaluators and by regulatory engineers.
b) Situation of the current Standard in the structure of the IEC SC 45A standard series

IEC 62646 is the third level IEC SC 45A document tackling the ¢ ic issue of
computerised procedures.

whereas IEC 61839 establishes functlonal analysis and
functions between operators and systems.

c) Recommendations and limitatio

security, which
maintenance

Aspects for
Standard are:

recommendations have been provided in this

or computerisation of procedures, especially which types
mputerised and to what extent The different families of CBP

ifside and outside of the MCR (Maln Control Room), in possible
paper based procedures, as well as the assistance provided to

operator activities, including user coordination;

— safety and non safety design requirements for the digital system processing CBP, and
considerations about what to do in case of failure of this system;

— detailed requirements and recommendations related to the functional features of CBP,
from the basic ones to the most sophisticated ones, i.e. information, navigation,
guidance and plant control;

— the CBP life cycle, from the set-up of the project to the CBP maintenance and the
operator training via design and implementation.

To ensure that the standard will continue to be relevant in future years, the emphasis has
been placed on issues of principle, rather than on 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 seb@cuments
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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.

The IEC SC 45A standards series consistently i he principles and
basic safety aspects provided in the IAEA cod a PPs and in the IAEA
safety series, in particular the Requwemen S , establishing safety requirements
related to the design of Nuclear Po c

9,
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NUCLEAR POWER PLANTS -
CONTROL ROOMS -
COMPUTER BASED PROCEDURES

1 Scope

1.1  Object

This International Standard establishes requirements for the whole life sle of operating
procedures that the designer wishes to computerise. It also provides~guidance for making
demsrons about which types of procedures are to be computerised gnd to What extent. Once

Enhancing safety, easing operation and increasing NPP availability s always been greatly
valued aims which, during NPP operation, rely to a large exte 5 ing staff and on

In addition, the use of computer technology to p ovide foy of\operating procedures to the
plant operators?, on-line and in real tjime, i o ning current practice. This
can be done both for normal operating situati advisory formats for use in
abnormal situations. When properly i up-to-date, such operating

procedures can provide enhanced sport f er safety and operator effectiveness

compared to paper based procedur on demands great care and close
interaction with operators 2 nd willNdlso need close co-operation with 1&C
designers.

CBP have many com ints 2 based procedures. This standard focuses only on

what is specific

1.2 CBP overview

e guidance, i.exa sep of ordered steps for prompting and helping the operator to operate the
process and the plant equipment.

Information and guidance are combined to minimise operators errors and to optimise
efficiency of plant operation.

These elements can be of a varying level of detail depending on the procedure policy, which
aims to benefit from operator experience and predefined guidelines.

Computerisation of procedures can provide, according to the specified design policy:

e enhanced process and plant equipment information,

e enhanced operator guidance,

1 Operators may be male or female, so that in this standard, “he” is a shortcut for “he / she” and “his” is a

shortcut for “his / her”. Documents
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e optional automatic plant control.
However, introducing such procedures requires attention to the following issues:

o defining a clear policy on the scope of procedures, level of guidance and possible direct
process control for example, taking into account experience from plant operation and
human capabilities as well as organisational and technological issues,

e designing a safe and reliable CBP system, and also providing an appropriate back-up
including operating procedures covering the assumed failure of the CBP system,

e validating a combination of plant operation strategies, formats presentation and human
capabilities, as well as digital issues,

e maintaining the operator in the loop, i.e. ensuring adequate priori human action

versus computerised actions and preventing the loss of knowledge.

1.3 Exclusions from this standard

s and gives rules for
S or to systems,

o the organisation foxr maintenance of procedures.
1.4 Organisation of this standard

Clause 2 lists the reference documents.
Clause 3 gives definitions relevant to this standard.
Clause 4 lists the abbreviations used in this standard.

Clause 5 provides an overview of CBP. It presents recommendations for the development of a
policy for computerisation of procedures, based on the type of procedure to be implemented.
Three generic types (termed “families”) are proposed, for which general and specific guidance
is provided. Guidance related to the safety requirements of CBP systems is also provided.

Clause 6 gives requirements for use in different environments, inside and outside of the MCR
(Main Control Room) and possibly in conjunction with paper based procedures. It then
considers assistance to and coordination of operator activities. Documents
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Clause 7 deals with the digital system which processes CBP. It first considers safety and non-
safety requirements, then gives requirements for handling failures of this system.

Clause 8 focuses on the detailed requirements and recommendations related to the functional
features of CBP, from the basic ones to the most sophisticated ones, i.e. information,
navigation, guidance and plant control. Miscellaneous options that could ease CBP use are
also given.

Clause 9 considers the CBP life cycle, from the set-up of the project to the CBP maintenance
and the operator training via design and implementation.

2 Normative references

are indispensable for its application. For dated references, only thé
undated references, the latest edition of the referenced
amendments) applies.

IEC 60671, Nuclear power plants — Instrumentation and c
Surveillance testing

IEC 61513, Nuclear paq
requirements for, e

IEC 61772, Nuclea

IEC 61839,
assignment

IEC 62138;
Software aspeéec

ower plants — Instrumentation and control important for safety —
computer-based systems performing category B or C functions

IEC 62241:2004, Nuclear power plants — Main control room - Alarm functions and
presentation

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

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

back-up system

alternative equipment for plant monitoring and control designed to be used in case of failure
of the normally used HMI system

Documents
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3.2

Computer Based Procedures

CBP

interactive computer-application used to present procedural guidance to plant operators and
which may additionally contain dynamic process information including access to operator
controls

Note 1 to entry: Unlike paper based procedures which are static documents, CBP offer dynamic reading options.
These options allow the operator to "navigate" from one step to others in different enhanced ways, to place
bookmarks, and to use parallel displays.

3.3
CBP system
digital system implementing the CBP

Note 1 to entry: CBP may be implanted in the HMI system, together with other pla
implemented in a standalone CBP computer.

fu Sy or may be

3.4

format
display format
pictorial display of information on a visual display uni
presentation, symbols, mimics, bar-charts, trend grap angular presentation

[SOURCE: IEC 60964:2009, 3.7]

3.5
high-level mental processing

human act to process and/or interpret infor reduced abstract information

?atio too

d I&C system and computer systems linked with
ntrols, and the operator support system interface.

[SOURCE: IEC 60964:20

3.6

Human Machine
HMI
the interfaces betwee

3.7
navigation
a function,
VDU-based inform

n system, and also in guiding the selection of displays

[SOURCE: IEC 62241:2004, 3.29]

3.8

Operating Procedures

OP

a set of documents specifying operational tasks it is necessary to perform to achieve
functional goals

[SOURCE: IEC 60964:2009, 3.19]

3.9
paper based procedures
OP (see 3.8) that are printed on paper sheets

Documents
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3.10

Postulated Initiating Event

PIE

an event identified during design as capable of leading to anticipated operational occurrences
or accident conditions

[SOURCE: IAEA Safety glossary, 2007]

3.1

sequence
procedure sequence
a set of elementary steps in a procedure that is to be completely executed in order to reach a
functional objective

Note 1 to entry: A partial execution of a sequence could either lead to malfunction or(failure of circuits or

equipment or jeopardise the execution of a function.

Note 2 to entry: Generally, a procedure encompasses several sequence functional

objective.

Note 3 to entry: A sequence may consist of a single step.

3.12

Supplementary Control Point

SCP

a location from which limited plant co be carried out to accomplish
the safety functions identified by the\safety s i S ired in the event of a loss of
ability to perform those functions from th in ¢ i e supplementary control point

mprises a set of control panels and
displays in switchgear rooms or similar are

[SOURCE: IEC 60965:20 ]

3.13

Visual Display
VDU

type of display incorporating presenting computer-driven images

HVAC Heating, Ventilation, and Air Conditioning
MCR Main Control Room

OoP Operating Procedures

PIE Postulated Initiating Event

SCP Supplementary Control Point

VDU Visual Display Unit

5 CBP policy requirements

5.1 General

This clause provides an overview of CBP. It presents recommendations for the development
of a policy for computerisation of procedures, based on the type of procedure to be
implemented. Three generic types (termed “families”) are proposed, for which @aeluaments
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specific guidance is provided. Guidance related to the safety requirements of CBP systems is
also provided.

5.2 Computerisation policy
5.2.1 General

This activity shall be embedded in the framework of specifying the control room concept, the
overall I&C architecture, the definition of human factors policy and the utility operating
principles (see IEC 60964:2009, Clause 5).

It should be supported by feedback of experience analysis, conceptual studles possibly some
prototyping, performed either as an input to the design or as an early step,of the design.

NOTE Possible consequences on operating
procedure scope, automation level, etc. are o

ro room layout, operating strategies,

e scope of th|s stnda d.

Types of procedures that may be comp

e procedures guiding normal plant ope normal conditions, for example plant
start- up, or procedures “guij pipework warm-through, or load

e accident procedure
e alarm respo

e fire handling proc

calibration_or*to reactof trip, or any other periodic tests procedures,

e technical compaon
based HMI.

t sheets, offering easy access to specific device data on the screen-

5.2.2 Preliminary considerations

In addition to functional analysis and assignment and human factors design guidance which
are excluded from the scope of this standard by 1.3, some other basic topics shall be
considered at an early stage of the design. These are:

e national regulatory issues,

e operating strategies

this is a functional issue independent from computerisation, for example a decision has to
be made between state based and event based strategies in the event of an accident,

e operating staff organisation

when constructing a new plant or modernising an existing plant, CBP design may be made
an integral part of the overall control room design or redesign, which makes itdecessary
to apply accepted human factors engineering methods, ocuments
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e operating staff experience feed-back

what is good, what should be improved, what is missing in any existing CBP or paper
based solution should be identified;

in addition, the designer may consider that only the operating strategy, or on the contrary,
only the detailed part of the procedures, should be computerised,

o the operator training policy,

e data issued from the plant instrumentation,

NOTE The CBP guidance level depends on available instrumentation.

e integration of the CBP processing into an HMI system, if digital, or use of a dedicated
system to process CBP connected or not connected to a digital HMI sys

A preliminary CBP policy and the types of procedures that could be
defined from these considerations.

5.2.3 Final decision on use of CBP

To make a final decision on the types of procedures to b
should be considered in the conceptual design:

e identification of the types of procedures that could bé

e allocation of ra
procedures.

The above assessf
looked at are:

gde considering the control room concept. Items to be

example in“ease of an alarm outbreak,
e the maximum amoéunt of information to be displayed in a format,

o the performance of the CBP system, in particular regarding displays, memory capacities,
navigation,

e adequate additional margins in order to ease future modifications.

These considerations may challenge aspects of the CBP implementation policy, the proposed
CBP system design, its capability and operation or the associated cost-benefit case, as well
as the shift organisation or the operating strategies.

Content and scope of human factors and organisation studies should be defined regarding
both:

e identification of the human resources necessary for the project, i.e. specialists to be
integrated into the project team, specialists for verifying and validating, organisation of
CBP maintenance,

o the use of the final product, including maintenance facilities. Documents
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5.3 Families of CBP

Though procedures may be computerised in very different ways according to the design
policy, the implementation should be treated as one of three generic families of CBP, as
shown in Table 1. The three families are based on a consideration of:

e the intended level of guidance,

o the required process inputs and outputs.

Table 1 — CBP Families

Level of operator guidance

Plant
Paper like Basic Enhanced re ared control
(no data guidance guidance e isi
embedded) (steps only) (anlmate ge tio
Process No process Family 1 ot
inputs and information p
outputs
Elementary Not \)
process included
information
Famil
+ Synthesised
process
information

+ Action on
process

The rows represent different ki
different levels @ is

Family 3

possible options

animated enhanced
process information\i
control faciliti
information.

fon suggestions, both elementary and synthesised
If the designer aims to support the operator with plant

These thre

vhich are essentially stand-alone replacements for paper based

enting linked pages of static information and operating steps.

o Family 1:
procedures, pre

CBP of this Family do not receive any process information.
e Family 2: CBP providing guidance to the operator based on information acquired by the

CBP system. Every item of information may be integrated into the display formats
presented.

Three variants are distinguished in Family 2 according to the extent of guidance provided:

— variant 2.1 provides the operator with elementary process values and equipment states
in CBP formats. CBP access may be computerised, see 8.5.2,

— variant 2.2, in addition to elementary information, provides the operator with
synthesised information. Examples of synthesised information are the water level in
the pressuriser or the margin to saturation or the point of reactor start-up. CBP entry,
see 8.5.2, and / or diagnosis assistance may be computerised, see 8.5.3,

— variant 2.3 provides the operator with all kinds of facilities of the previous variants
completed by decision assistance,
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— optionally, possible discrepancies between operators actions and the suggested
decision may be signalled.

e Family 3: CBP presenting information and operating steps with full integration of on-line
plant information, states and values, so that actuators can be operated from the display,
automatic control functions can be accessed, and automatic execution of sequences can
be initiated by the operator from the CBP display formats.

All families may include some facilities presented in 8.7.
A different CBP family may be selected for each type of procedure listed in 5.2.1.

5.4 Overview of computerisation features

5.4.1 General

Computerisation is based on global considerations and on items re
and to plant control.

5.4.2 Global requirements for computerisation
The procedure computerisation should:

e ensure that operators understand easily the opera

e apply in the same
procedures II '

be consistent for:

spldy the global objective of a procedure and an overview of
, or on operator request. On operator request, CBP should

processing capacity~afe in line with the CBP system capabilities.

5.4.3 CBP guidance

Guidance provided by CBP should remind operators of the functional objective and how to
achieve it.

In addition to providing the operator with elementary process information, enhanced
information on the process may be given through CBP access, diagnosis or decisions
guidance.

Diagnosis or decision guidance may be:
e automated: a diagnosis/decision is suggested to the operator, who may then ask for
detailed information about it,

e supported: CBP display flow charts which assist the operator in estahlishing a
diagnosis/decision. Information necessary to the operator to make elementaryd@GEHRENtS
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made easy to find or is incorporated in flow charts so that the operator can validate
successively each step.

To design CBP guidance, due consideration should be given to:
o frequency of events or situations. For example, enhanced guidance should be provided for
rare events compared with that for daily operation,

e the operating policy. For example, the desire for high plant availability may lead to an
increase in computerisation and automation,

e operating staff feedback and requirements.

The designer shall take account of the inherent CBP system capabilities
look-and-feel to define guidance.

i.e. performance,

Possibilities for the operator to ask for elementary informati ended to
calculations leading to high level summarised information.

described in 8.7.

5.4.4 Procedure based automation

o except if designed as a back-up means, duplication of functions between the operator and
the system should be avoided and designs should be sought where the CBP system and
the operator perform complementary functions,

e CBP display formats may include command possibilities or may forward operators actions
to control display formats of the HMI system. Another option may be to authorise CBP
commands by enabling them from the HMI system.

The operator's situation awareness shall be enhanced by:

e displaying adequate information to keep the operator in the loop.

Important decisions should not be automated, the end of automated sequences should be
signalled, any problems encountered during an automated sequence should be signalled,
process values reaching a predefined threshold should be signalled,

e providing him with possibilities to take control from CBP at any moment,

o taking operating team coordination into account.
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Sequences launched by two operators may have different execution times and should not
lead to contradictory or competing actions.

5.5 Output documentation
The decision to implement CBP shall be concluded by definitions of:

e the type of CBP, their objectives and scope,

e the CBP implementation considering the HMI system,

e the CBP guidance options, including a description of the required information,
e the option for procedure based automation,

e the utility policy for operator training.

6 Use of CBP

6.1 General

This clause gives requirements for the use of CBP.

relative to the MCR and in possible conjunction with
considers assistance to and coordination of opera
expected documentation.

6.2 Environment of use

6.2.1 General

This subclause considers the different environments re CBP can be used, either in new
i dernisation of conventional control rooms, in

conjunction with paper base o or local dps

In a general wa integrationof CBP in the MCR and in other control points shall
be done based
IEC 61772.

Compatibility ™k
ensured by:

e avoiding discrepancies when operating formats and CBP formats refer to the same object,
circuit or equipment,

e updating without significant time difference associated formats of the plant control system
and CBP formats when displayed at the same time.

For example, “open valve” is displayed simultaneously on associated operating and CBP
formats if the valve is shown on both formats.
6.2.3 Use of CBP in a conventional or hybrid main control room

A “conventional control room” is one that has been designed without any digital equipment. A
“hybrid control room” is one that encompasses digital devices to monitor and control part(s) of
the plant, but not the whole plant. Conventional control rooms can be modernized to become
hybrid control rooms. The extent of computerisation of a hybrid control room, excluding the
whole plant control, may vary a lot according to the utility objectives.
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To implement CBP in a conventional or hybrid control room, constraints of the existing MCR,
i.e. mainly free space, and the operator work areas shall be considered in addition to those of
5.2.3. Introducing devices to display CBP in a conventional MCR may require existing
elements, indicators, push-buttons, etc., to be relocated in order to make room to install sets
of VDUs and related equipment, such as keyboards, pads, tracker balls, etc.

Services such as HVAC (Heating, Ventilation, and Air Conditioning) capacities are also to be
considered.

As a specific challenge of conventional and hybrid control rooms, the concurrent use of CBP
with discrete equipment, such as indicators, recorders, push buttons, auto-manual control
stations, etc., should be studied. In addition, concurrent use of CBP and paper based
procedures has to be expected and shall be analysed.

Taking into account that the plant control computerisation is limited, e designed
to provide information and guidance, i.e. should belong to family and\ should
comply with requirements associated with these families.

In addition, specific provisions should be made to:

e design CBP HMI so that, in case of VDUs displ
confuse CBP with any other displayed formats, eg

e possib a et BP and paper based procedures are functionally justified,

of CBP and paper based procedures are consistent and do not

lead to hu nan errars,

o transfer betweenyCBP and paper based procedures is clear,
e traceability of actions done with both CBP and paper based procedures is ensured,

e the situation remains easy to explain during staff changeover.
6.2.5 Use of CBP outside the main control room

In case some local control rooms, SCP for example, are computerised and operated with
CBP, these latter shall be adapted to the operator’s tasks.

Operation from local control points, if computerised, or from any types of portable devices,
shall respect the requirements given in 6.4.
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6.3 Assistance to operators activities
6.3.1 General

CBP shall be designed to allow for operators' responses to the conditions by taking account of
the real plant situation, by monitoring the process and detecting events.

NOTE Procedures are designed to assist the operator by suggesting operation strategies and preparing possible
actions regarding the plant state. Nevertheless, unexpected situations may happen so that the operator has to be
able to achieve the high level goal set by a procedure even if some parts of it have become irrelevant.

For the purpose of this Standard, the functions provided by CBP are divided into primary
functions (e.g. the provision of information to the operator), and secondary functions (e.g. the
management of windows and the tasks of navigating the required informatjc

6.3.2 Assistance to primary activities of the operator

way in which the CBP function,
e sijtuation representation
information displayed is easy to id
is consistent with accuracy of the
should be displayed,
e HMI structure
HMI aspects are

information prese
phraseology

Contextual information may be displayed to reinforce the relevance of information and to
assist the operator's.understanding

6.3.3 Assistance to secondary activities of the operator

In order to simplify the operator tasks and allow him to concentrate on the primary tasks, the
following aspects shall be considered during the design. The main design decisions against
each aspect should be documented, including a justification:

o the operator's mental workload

memorisation of items, such as lists of codes, command codes, information to memorise
from one page to another, is minimized,

o the operator's actions
it is easy to perform an action and any redundant action is avoided.

Secondary activities on CBP should be easy to perform in a reliable manner, so that
accomplishing the primary activities is not degraded.
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6.4 Operator coordination

CBP should make explicit the communication with respect to the sequences assigned to the
individual member of the operating team, i.e. the communication necessary due to the task
sharing between operators and the supervisor. Such coordination may be implemented by
hold points in procedures, requesting oral dialogues and computerised acknowledgments.

NOTE For example, the supervisor is the only CBP user and then coordinates the other operators, or both the
supervisor and the primary and secondary operators are provided with CBP.

If several operators can access simultaneously the same CBP, rules shall be stated
controlling the concurrent access to a single procedure. The following topics shall be defined:

e who can access it, regarding the authorisation level,

which kind of access is allowed, read only, or full use,

achieved by reservation of procedures, which ensures
use CBP to control the plant, whereas all other of

in progress bet
avoid uncoordina ed’co

e a summary
situations,

e a detailed document as a guideline for CBP design and maintenance.
This documentation shall be updated together with further CBP modifications to ensure

completeness and consistency.

7 CBP system

71 General

This clause deals with the digital system processing CBP, either integrated in the HMI system
operating the plant or independent from it. Safety and non-safety requirements are
considered.

It then gives requirements for the handling of failures of the CBP system. It concludes with

output documentation. Documents
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Whatever the solution, screensavers shall not be used.

7.2 Safety requirements

Procedures, whether paper or computer based and whatever their level of guidance, are
designed to be used by the operator, they cannot control the process without the operator
actions. The latter is expected to act in an intelligent way, not to apply them automatically,
and to remain solely responsible for their adequate use.

The safety classification of the CBP system shall be determined according to IEC 61513,
taking into account possible impacts on safety in case of:

e loss of CBP,

e erroneous guidance to operators or spurious control signals,

e availability of diverse information available to the operator, allo
displayed by CBP. The operator should be trained to undertak
9.10.

The classification should also consider:

e the functional coverage of CBP,
e the CBP family.

NOTE The different types of CBP are listed in

class of the CBP syste

Particular atten@
that potential faults”or fai

automatic functions\

according to caensiderations in 7.2,

e HMI system features comply with the requirements of 5.2.3,

e HMI system features comply with the requirements of Clause 8.
7.4 CBP system independent from the HMI system
7.4.1 General

This subclause complements the safety requirements stated in 7.2 then deals with
connections between the CBP system and the HMI system.

7.4.2 Non-safety requirements
In addition to safety requirements, there are additional fields to be considered:

e the CBP shall comply with the requirements of 5.2.3,
e reliability and availability requirements shall be specified, Documents
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