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National foreword

This British Standard has been prepared under the direction of the Engineering
Sector Board and is the English language version of IEC 1227 : 1993 Nuclear
power plants — Control rooms — Operator controls, published by the
International Electrotechnical Commission (IEC).

IEC 1227 was produced as a result of international discussions in which the
United Kingdom took an active part.

Cross-reference

International standard Corresponding British Standard

EN 60073 : 1993 BS EN 60073 : 1993 Specification for coding of
(IEC 73 : 1991) indicating devices and actuators by colours and
supplementary means

The Technical Committee has reviewed the provisions of ISO 964 : 1989, JAEA
safety guide 50-SG-D3 : 1980, IAEA safety guide 50-SG-D8 : 1984, to which
normative reference is made in the text, and has decided that they are
acceptable for use in conjunction with this standard.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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Nuclear power plants -
Control rooms - Operator controls

1 Scope

This International Standard supplements |EC 964 which applies to design for control rooms of nuclear
power plants. It identifies the Man Machine Interface (MMI) requirements for dedicated systems,
multiplexed conventional systems, and soft control systems. For the main control room of a nuclear
power plant, IEC 964 includes general requirements for layout, user needs and verification and
validation methods, and these aspects will not be repeated in this standard. IEC standard (under
consideration) on Visual Display Unit (VDU) application to main control room should also be read with
this standard, but some reference will be made to indications where necessary for the correct

application of the control requirements.

This standard is intended for application to the design of new main control rooms in nuclear power
plants designed to IEC 964 and which is initiated after the publication of this standard. If it is desired to
apply’it to supplementary control points or local control positions, or to existing control rooms or
designs, special caution shall be exercised as it makes assumptions such as automation level that may

not apply.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based on this
International Standard are encouraged to investigate the possibility of applying the most recent
editions of the normative documents indicated below. Members of IEC and ISO maintain registers of
currently valid International Standards.

IEC 73:1991, Coding of indicating devices and actuators by colours and supplementary means
IEC 964:1989, Design for control rooms of nuclear power plants
IAEA Safety guide 50-SG-D3:1980, Protection system and related features in nuclear power plants

IAEA Safety guide 50-SG-D8:1984, Safety related instrumentation and control systems for nuclear power plants

3 Definitions

For the purpose of this International Standard, the definitions given in IEC 964 and the following
definitions apply:

dedicated: Used for one purpose only, in contrast to "multiplexed*.

multiplexed: Used for several purposes at different times. For example, a start-stop switch may be
selected by another device to a number of plant items and used to start or stop the item it is connected
to at the time.

semaphore: An electrically driven mechanical device which displays the plant condition (e.g. open
or closed switch position), by the angular position of the visible surface.
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discrepancy control and indication: Binary control with state and discrepancy indication using a
single control switch.

soft control: A multiplexed device which has many programmable functions, the function at any time
being shown by a label. The label may be an illuminated fascia or a message on a VDU. Operator

information may be given by related light devices or VDU.

touch panel: A soft control which uses a position detector to detect the operator's finger pointing at

the label on the VDU. )
Alternatively, a light pen may be used or a cursor may be moved over the VDU format to identify a label.

The label may describe an item of plant or a control action.

4 Design
4.1 Design principles

An overall systems design approach is required for the design of the human control interface.
IEC 964 states the requirements for overall design of the control room system and the establishment
of the principles required for safety, availability and user considerations, and the functional design of
the system as a whole. The designer shall consider his goals, and the relative importance of the
various design factors for his particular application.

Operator controls shall be designed so that operators can perform their tasks easily and correctly.
Consideration shall be given to control-display integration and the type of operating procedure and its
presentation shall be taken into account in the choice of controls to be used. Particular attention shall
be given to the needs of the operator for simple error-proof systems that will optimize the operator's
performance under all conditions. Their design shall be based on ergonomic principles to ensure ease
of operation and to minimize operators' errors, both of omission and execution. Mechanical
characteristics of control elements, such as size, operating pressure or force, tactile feedback, etc.,
shall meet human capabilities and characteristics specified in the anthropometric data base.

The design of the control panels .and controls shall be consistent with the overall system design and
shall comply with the requirements specified in IEC 964 and, in particular, with the following
subclauses: '

4.4 Panel layout
Location aids
Information system
Controls
Control-display integration
0 Other requirements
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Any system shall give immediate feedback to the operator that it has received a control command, for
example, by lighting a device or a mark on a VDU. Appropriate plant feedback shall indicate when the
command has been implemented, for example the valve has closed.

4.2 Types of control system interface

The types of operator interface available for control may be classified into three g'roups. dedicated
systems, multiplexed conventional systems (including keyboards), and soft controls. The groups have
the following characteristics, and the task analysis described in 4.3 is used to determine the most

appropriate type to use.
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