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I. Symposium

The major event in the I&C area was the IAEA/OECD/NEA International

Symposium on "Balancing Automation and Human Action in Nuclear Power Plants",

which was held in Munich, Germany, from 9 to 13 July 1990.

The Symposium was organized jointly by two divisions of the IAEA: The

Division of Nuclear Power and the Division of Nuclear Safety, in co-operation

with OECD Nuclear Energy Agency and Gesellschaft fiir Reaktorsicherheit (GRS),

Garching, Germany. Members of the IWG-NPPCI made their suggestions on the

scientific scope of the conference and facilitated good participation in it. I

would like to especially emphasize the role of Mr. Bastl who chaired the paper

selection committee and took active part in the work of the symposium.

Around 150 participants from 28 countries and four international

organizations attended the symposium and presented 56 papers.

The purpose of the symposium was to provide an opportunity to:

- consider the present situation relating to the balance between

automation and human control;

focus on the reasons which have led to the various solutions adopted;

help to clarify the decision making process and to provide a basis

for the development of objective criteria;

discuss future trends.

The possible areas for international co-operation were also discussed.
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The technical part of the meeting was subdivided into eight sessions:

1. Invited papers

2. Conception and achievements in automation

3. Safty implication of automation

4,5 Computerized operator support

6. Иап-machine interaction

7. Human factor consideration in automation

8. Accident management in automation

The poster session vas also organized. On 12 July 1990, a panel

discussion was held.

The facilities and organizational support provided by the Bavarian

government including the arrangements for poster session were excellent. The

level of the presentations was generally high and high quality visual aids

were used. This resulted in a continuously high interest as proved by the good

attendance of all sessions including the poster sessions.

An important keynote paper presented at the symposium reviewed the work

of a special advisory group, set up by the IAEA in 1989, that has proposed a

general methodology for arriving at the correct balance of automation and

human action.

Conclusions of the conference can be briefly summarized, as follows:

1. In the development of nuclear power plants throughout the world there has

been an increasing trend towards the use of automation. However, several

special features of nudrar power plants require that increased attention

be paid to important factors relevant to automation.

These factors include:

- the need to achieve and maintain high levels of safety and

reliability,
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the need to increase power production reliability,

- the need to control plant operations (including maintenance) with

increasing optimization in order to improve plant performance and

plant life,

- increases in plant size and complexity and hence capital investment,

which require increased levels of protection and assurance,

- requirements in monitoring and instrumentation technology, which

generate increased amounts of data and the consequent need to

process and handle this information.

2. The symposium has shown that control room development, including

automation and use of support systems, takes place in most of the nuclear

community. Comparing the various approaches, one also finds considerable

differences in the approaches followed in the various countries. One

reason for this is the lack of basic knowledge on man-machine interface

design and operators performance together with support systems. In which

situations would the operator have most benefit of computerized support?

How should the interface be designed optimally? Can the support systems

be designed to increase the operators knowledge about the process and

ability to act correctly? Theory does not give answers to these

questions. Systematic experimental man-machine studies are required,

preferably coupled to realistic simulators. This activity will be a great

challenge in the future for research organizations in many countries.

3. Introduction of computerized operator support systems, functioning as

"soft automation", constitutes an alternative to the normal closed-loop

automation. An important task will be to find the right balance between

the two approaches. In principle, operator support systems may assist the

operator in all his tasks. The challenge is to design the systems, and

especially the man-machine interface, such that support systems guide and

assist the operator, but at the same time inspire the operator to utilize

his own expertize as much as possible. If this can be done, it means that

the operator will play a very central role in the future control rooms,

avoiding being reduced to a passive observer.

4. Extensive use of operator support systems means that there is no clear

separation between the operators tasks and the automatics (in a wide
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sense). On the contrary, most tasks (detection, diagnosis, action

implementation) should be made by the operator and his support systems

constituting one closely coupled unit.

The panel discussion surfaced the fact that there is no uniform thinking

among the control and instrumentation community on the nature and extent

of automation to be introduced in direct plant automation. Some desired

to be cautious on the nature of support information to be processed and

fed to operators. Therefore, it is concluded that there have to be

periodic discussions through symposia on this topic in order to monitor

the evolutions.

The following topics were considered important for future IAEA meetings:

- use of Computer During the Complete Plant Lifecycle

- Control Centre Design and Operation

Operator Support Systems

Expert Systems in NPP.

II. Specialists' Meetings

A series of Specialists' Meetings organized during 1989 and 1990 covered

a broad range of questions on I&C including those which are very topical these

days: early failure detection and diagnosis, human factor engineering,

artificial intelligence, man-machine interface, communication and data

transfer, use of digital control, use of operational experience, application

of reliability calculation methods. The attendance of the meetings, quality

and number of presented papers showed that the selection of topics of the

specialists'meetings by the IWG at its previous meeting was correct.

1.
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The IAEA Specia l i s ts ' Meeting on "Earlv Failure Detection and Diagnosis

in Nuclear Power PlantB — Sygt-.pins and Operational Experience" took place

in Dresden from 20 to 22 June 1989. The meeting was hosted by the Central

Ins t i tu te of Nuclear Research of the Academy of Science of GDE in

Kossendorf. Seventy participants from 15 countries and one international

organization attended the meeting and presented 31 papers.



The purpose of the meeting was to provide an opportunity to consider in

detail the advantages and disadvantages of different methods of early

failure detection, based on stochastical and deterministic approaches,

and to discuss the practical experiences gained on the different methods

and their common features as well as their combined application.

On 22 June, afternoon, a technical visit to the Central Institute of

Nuclear Research in Rossendorf was organized. The programme of this visit

included several demonstrations of expert systems, designed for express

failure analysis at HPP.

The major conclusions that were drawn from the Meeting can be briefly

described, as follows:

- Early failure detection and diagnosis in RFPs is considered as an

area where significant improvements can be made towards higher

safety and better performance of nuclear power plants. This is

certainly due to the fact that knowing about plant deficiencies

already in the status nascendi provides the maximum time for

adequate countermeasures.

- Inspite of the fact that the original intention vas to discuss at

the meeting different approaches to early failure detection,

including both stochastical and deterministic approaches, much more

emphasis was put on the use of reactor noise methods. The

specialists' meeting showed that noise analysis was continuing to

gain increasing importance for practical application in process,

system and component monitoring. The basic idea of noise analysis,

to make use of the inherent material fluctuations of process signals

as a new information source, is still a rich soil for exploring new

techniques to enhance the transparency of complex processes and

systems behaviour and thus improve operability and safety. Important

progress has been achieved with the introduction of techniques like

loose parts monitoring or vibration monitoring. The importance of

these methods has to be seen in the light of inaccessibility of a

considerable porjtion of the components during operation and the

radiation of the inspection and repair personnel during shutdown of

the plant. Industrial application of vibration monitoring, loose

parts monitoring and partly leakage monitoring are well established

and accepted by users.
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Since reactor noise technique is getting more involved in a problem

of NPP diagnostics, which is definitely an area of IWG-NPPCI, more

close co-operation and co-ordination of activities is needed between

IAEA and NEA.

Regarding the problem of exchange of experience in application of

reactor noise methods, it was recommended that the Agency would

consider the opportunity to organize a sort of data base,

accumulating in a systematic way cases when noise technique was

successfully applied to NPP diagnostics. It seems, however, that

this proposal needs careful investigation because great difficulties

exist in making the data applicable to different nuclear power

plants.

It was recommended that the IAEA take an initiative in preparing

technical publication on the use of different methods for early

failure detection in HPP.

- The rapid developments in computer technology and their introduction

in I&C systems established strong links between diagnostic

instrumentation as itself and computerized systems for trend

analysis and predective maintenance policies. In this connection the

IWG-NPPCI specialists' meeting on "Artificial Intelligence in

Nuclear Power Plants", 10-12 October 1989, Helsinki, provided

together with the meeting in Dresden a systematic approach to the

problem of early failure detection, since a tremendous interest

exists in the application of artificial intelligence methods to the

analysis of data on early failure detection.

2. The Specialists' Meeting on "Artificial Intelligence in Nuclear Power

Plants" was held in Helsinki from 10 to 12 October 1989. The meeting was

hosted by the Technical Research Centre of Finland (VTT), Imatran Voima

Oy (IVO) and Teollisuuden Voima Oy (TVO). Йоге than one hundred

participants from 17 countries and the Nuclear Energy Agency attended the

meeting and presented 52 papers.
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The purpose of the meeting was to provide an opportunity to review and

discuss the recent progress made in the development, design and

manufacturing of the systems with an artificial intelligence, and to

share experience with prototype and full-blown expert systems.



Participants were also encouraged to look into the longer-term future and

into areas not yet considered.

The technical part of the meeting va subdivided into six sessions:

1. Opening session (Design criteria and experience for intelligent

interfaces)

2. Operator support systems I

3. Operator support systems II

4. AI support of the design process

5. Methods and tools for AI systems

6. Closing sessicn (Information technology for different applications)

At the end of the meeting, a general discussion was held.

On 13 October a technical visit to Loviisa Nuclear Power Plant was

organized. The programme of this visit included introduction to the

Loviisa NPP, introduction to the plant computer systems, excursion to the

power plant and demonstration of the training simulator.

Conclusions and recommendations:

Artificial Intelligence (AI) and operator support systems in NPP are

considered important for improved operational safety and performance

of NPP.

The presented papers showed a wide range of AI technique

applications in various steps of the design process including design

qualification, system validation, and reliability/safety assessment.

Their merit is particularly significant when a large amount of data

describing complex systems or processes have to be handled.

Since the AI systems are Just as good as their knowledge base, a

consistent and comprehensive base (dependent on the envisaged

application) is necessary. Methods and procedures have been
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suggested to assist in building up these bases even for complex

systems. Nodule techniques and well defined rules for combining

these modules to systems have been suggested.

Verification and validation of AI systems were the main issues in

nearly all the presented papers. It became quite clear that

industrial applicaiblity is heavily dependent on the possibility to

provide adequate verification and validation at reasonable costs.

Since not all countries have adéquat resources for research work in

the field of AI, it was suggested that the IAEA could provide great

service by co-ordinating information on the topic. The organization

of conferences and Technical Committees to analyze and summarize the

state of the art, and publication of specialized documents would be

of significant assistence to Member States. These activities would

also help reduce duplication of efforts by Member States.

It was recommended that the Agency considers the opportunity to

promote the development of a "standard" plant model for the testing

of expert systems, and the establishment of benchmark tests for the

development of new expert systems. It seems, however, that this

proposal needs careful investigation because of the difficulties in

making a "standard" plant model applicable to different nuclear

power plants.

The following topics were considered important subjects for future

IAEA meetings on HPP control and instrumentation:

- AI and Expert Systems (in 2 or 3 years)

- AI as an important tool for diagnosis and maintenance

- Advanced information methods and AI in future control rooms

3.
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The Specialists' Meeting on "Communication and Data Transfer in Nuclear

Power Plant" was organized in co-operation with Electricité de France

(EdF-SEPTEH), Commissariat à l'Energie Atomique (LETI-DEIN) and

FRAMATOME, and was held in Lyon from 24 to 26 April 1990. Sixtythree

participants from 20 countries and the IAEA attended the meeting and

contributed with 27 papers.



the meeting promises to be successful.

The technical part of the meeting was subdivided into five sessions:

1., 2., Process control and supervision applications (new plants and

retrofits).

2. Communication and design aspects.

4. Hardware and software qualification and standardization.

5. High reliable architectures.

Participants appreciated an opportunity to visit the EdF Bugey nuclear

power plant and simulation training center. The programme of this visit

included introduction to the Bugey ЯРР, excursion to the power plant and

demonstration of the training simulator.

Conclusions and recommendations:

о Distributed control systems, communication and data transfer in NPPs

are considered as an area where significant improvement could be

made in operational safety and performance of nuclear power plants.

The meeting in Lyon indicated that some countries consider

distributed control systems as an important technology development

and effective aid for HPP operations.

о The presented papers showed a wide range of process control and

supervision applications in various steps of the NPP operation and

management including on-power fuel handling and radioactive disposal.

о During the specialists' meeting the design concepts of the

distributed control systems and the system architectures were

discussed.

It has been recognized that over the past fifteen years

microprocessor technology has dramatically increased in capability.

Today it is the technology of choice in the implementation of most

control systems. Any contemporary approach to instrumentation and

control (I&C) design for nuclear power stations must recognize the

current status of digital technology and the rapid technology

evolution.
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indication of the dates and prospective host country. Mr. Furet informed
participants that France would be interested to host this Specialists'

A key attribute of microprocessor technology that has resulted in

its broad application is the ability to organize it into distributed

digital processing architectures. Distributed processing requires

communication and data transfer among the distributed processing

elements.

In France a line of automatic control equipment called CONTROBLOC

P20 for control and instrumentation system of all standaridzed 1300

MW class PWR HPPs was developed.

These systems have given full satisfaction since the startup of the

first 1300 MW PWR units at the Paluel site. In view of this

performance, EdF has awarded CGEE Alsthom an engineering contract to

adopt this equipment for use in 1400 MW class and 1500 MW class

standardized PWS plant units.

It was suggested that the IAEA considers the opportunity to organize

a co-ordinated research programme "Operator Support Systems in NPPs".

The following topics were considered important for future IAEA

meetings on NPP control and instrumentation:

- Distributed Control Systems (in 2 or 3 years)

- Operator Support Systems

- Real time computing software in NPP.

4. The Specialists' Meeting on "Analysis and Experience in Control and

Instrumentation as a Decision Tool" was orgnaized in co-operation with

the Directoraat Generaal van de Arbeid/KFD (Nuclear Safety Department in

the Netherlands) and H.V. tot Keuring van Electrotechnische Materialen

(N.V. KEMA) and was held in Arnhem, The Netherlands, from 16 to

19 October 1990. Forty-seven participants from thirteen countries and the

IAEA attended the meeting and presented seventeen papers.

The purpose of the meeting was to provide an opportunity to:

exchange experience with the application of reliability calculation

methods and their use as decision tools to select I&C for nuclear

power plants,
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6. Artificial Intelligence as an Important Tool for Diagnosis and
Maintenance.

to discuss the value of these methods relative to deterministic

design requirements.

The technical part of the meeting vas subdivided into five sessions:

1. Opening session

2. Probabilistic reliability analysis and calculation methods

3. Applications and experience

4. Basic approaches and development trends

5. Software tools development

Two technical visits to the N.V. KEMA laboratories and to the HPP BUR

Dodewaard were organized. The programme of the visit to Dodewaard

included introduction to the NPP, excursion to the power plant and

control room and demonstration of the training simulator.

The major conclusions that were drawn from the meeting can be briefly

described, as follows:

о For the design of safety-related I&C and electrical systems,

deterministic rules and guidelines are available, which lead to the

application of methods such as redundancy and functional and

physical separation.

Probabilistic methods can be seen as counterparts of deterministic

design methods. Without any discussion about the value of

deterministics rules, it can be postulated that probabilistic

methods may be very useful to system designers. I&C architectures

may show considerable redundancy and ramification, which opens the

way to different design options. With the help of probabilistic

methods, designers are able to select solutions which may be

optimzed for reliability and design and operational costs.

о The necessity to develop a kinetic theory in reliability was

stressed. Some earlier attempts were very promising, but they had

never been completed. Although the differential model for equipment
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Mr. Kossilov informed the participants about the preparations of the
Symposium and proposed topics. The participants recognized the positive
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parameters, presented by Mr. M. Eid from France, is not the final

act in establishing this theory, it is an important step toward it.

Establishing such a theory is not possible without the use of the

recent development in Boolean Algèbre and set theory.

Advances in two technical areas will have a significant impact on

the future operation and control of power plants:

artificial intelligence (AI) techniques may be used to develop

knowledge-based systems with the ability to support technical

decision making in a manner similar to that of human operators;

increases in the processsing capabilities of computers allow for

a "faster than real-time" simulation capable of supporting

on-line, real-time diagnosis of system faults and the prediction

of plant behaviour.

The application of expert system technology to the operation and

control of continuous process facilities is both possible and

useful. This conclusion is based on the following factors:

- from an analysis of the tasks performed by power plant operating

crews, it is evident that there are many knowledge-intensive

power plant operational and control tasks which are appropriate

for the application of expert system technology;

based on the characteristics of selected plant problems and the

architecture proposed for their solution, certain features are

required from an expert system building tool in order to

implement the knowledge-based software;

- it was concluded that there is currently no expert system

building tool which satisfies all these requirements;

nuclear training technology has progressed sufficiently that at

an on-line Plant Analyzer is technically feasible. It will

significantly enhance the capabilties of expert systems by

providing on-line analytical capabilities and will provide such

functions as:
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a. the estimation of values for plant variables not directly

measurable by plant instrumentation,

b. the identification of deviations in plant behaviour,

с assistance in plant fault diagnosis by allowing alternative

hypotheses to be tested.

III. Co-opeiation with OECD/HEA

To facilitate a wider representation of noa-OECD countries, the Agency

accepted the invitation to co-operate in the organization of a Symposium on

"Nuclear Reactor Surveillance and Diagnostics" (SMORN -VI), a Specialists'

Meeting on "In-core Instrumentation and Reactor Core Assessment" and a

Symposium on "Nuclear Power Plant Instrumentation and Control".

Symposium on "Nuclear Reactor Surveillance and Diagnostics" (SMORN - IV),

Khoxville, USA, 19-24 May 1991, is jointly sponsored by the OECD/NEA Committee

on Reactor Physics and the Committee on the Safety of Nuclear Installations.

Previous meetings in this series have demonstrated the importance of reactor

noise analysis techniques, in particular for early anomaly detection. This

symposium will focus on the development of noise analysis, its application and

experience with reference tc nuclear power plants.

At the time being 75 papers from 21 countries are presented in the

programme of the Symposium.

Specialists' Meeting on "In-core Instrumentation and Reactor Core

Assessment", Pittsburg, USA, 1-4 October 1991, is organized by OECD/HEA and

Westinghouse Electric Corporation in co-operation with the IAEA International

Working Group on Nuclear Power Plant Control and Instrumentation. The

technical part of the meeting will be subdivided into six sessions:

Radiation sensors, self-powered neutron detectors

Safety analysis methods

Reactor instrumentation systems, signal validation, transmission and

processing

Other measurements

- Core monitoring, control and protection

Core performance assessment
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Symposium on "Nuclear Powr Plant Instrumentation and Control". 18-22 May

1992, Tokyo, will focus on the development of human-machine interaction,

advanced information and control systems, protection and safety related

systems, their application and experience with reference to nuclear power

plants. The following topics were suggested for the "Call for Papers":

1. Operating experience

incidents involving I&C

- lessons learned

- good practices

2. Automation

- advanced information systems
- advanced control systems
- advanced measurement techniques

3. Human-machine interaction

- control room design

- degree of automatic and manual control

4. Protection and safety related systems

- computer based systems

- accident management I&C

- new design concepts and approaches

5. Licensing and regulatory practices

- approaches and new technolgy
upgrading requirements

- risk assessment

safety-related classification

6. Qualification, performance and reliabil ity

V & V techniques

environmental and seismic qualification, on-going and
re-qualification
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- routine testing, surveillance, maintenance and returning

equipment to service

ageing and life extension

IV. Control Rooms and Han-Machine Interface in Nuclear Power Plants

In March 1987, the Agency started a project on preparing a Review Eeport

on "Control Rooms and Man-Machine Interface in Huclear Power Plants". Our

colleague, Mr. Furet, as a contractor of the Agency, visited more than 20

nuclear power plants, research institutes and governmental organizations in 10

countries, and collected the latest information about the current status and

future trends in control room design.

The Review Report was published in 1990 as the IAEA-TECDOC-565.

This document summarized the steps which have been taken and are being

planned around the world to improve the man-machine for safe and economic

power generation. It intends to present to the reader useful examples on some

selected control room design and man-machine interface practices for operation

and surveillance of nuclear power plants.

V. Balance Between Automation and Human Actions in HPP Operation

Following a recommendation made at the IWG-HPPCI meeting in 1987, an

Advisory Group Meeting on "The Balance Between Automation and Human Actions in

HPP Operation" was organized in April 1989. The participants recommended to

publish an IAEA Technical Document on the subject and prepared for this

purpose an extended outline of the document.

With the participation of experts from Canada, France, Germany, Japan,

Sweden, UK, USA and USSR, the final version of a technical document was

prepared. Special thanks ere due to Mr. J. Jenkinson of Ruclear Electric pis.,

UK, who compiled and edited the document from contributions provided by the

working group members. The methodology for arriving at the correct balance of

automation and human actions proposed by the working group was presented at

the Symposium on "Balancing Automation and Human Actions in Nuclear Power

Plants", Munich, Germany, 9-13 July 1990. Some of the underlying principles

proposed by the group are as follows:
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о Human cognitive strengths should be fully exploited by the designer -

there are some things that people do better than machines.

о Automation should be used to protect society from the fallibility and

variability of humans - this requires a detailed task analysis. Areas of

risk should be automated if this is practical, feasible, and

cost-effective.

о Automation should start with the most prescriptive procedural functions

first. Those manual functions that are memorized or performed

prescriptively by detailed procedures should be automated whenever

possible.

о Automation should be used to reduce human cognitive overload. Information

overload can occur from high information rates, competing tasks, or task

complexity. Automation should be designed to relieve the human part of

the problem, but wholesale automation in such cases may not be at all

appropriate.

о If possibel, tasks that have been allocated to automation should not be

designed to return to humans when the automation fails - in general,

humans do not act effectively as a backup to a machine.

о The correct process of balancing human and machine performance should

become an institutionalized part of system design.

We plan to submit the technical document for publication in June 1991.

VI. Use of Simulators for Training and Maintaining Competence

In Hay 1989, the Agency started a project on the preparation of a

technical document on "Use of Simulators for Training and Maintaining

Competence".

The use of simulators for training and maintaining the competence of

operating staff in nuclear powr plants has become increasingly important since

it was recognized that, because of the high availability of modern nuclear

plants, it was impossible to train operators and retrain authorized staff on

actual operating plants. The need was further enhanced by analysis of operator

errors leading to accidents such as Three Mile Island and Chernobyl. Simulator

28



training is becoming standard throughout the world, nevertheless for countries

desiring to build their first simulator training facilities or improve

existing facilities there is a need for advance on how to proceed.

The technical document is the result of a series of Consultants' Meetings

held by the IAEA initially in Essen, Germany, from 28 May to 2 June 1989, and

subsequently in Vienna from 26 to 29 March 1990 and 8 to 12 October 1990.

Ten countries were represented at the initial meeting in May 1989 and 5

countries in the subsequent meetings. The agreed goal of the meetings was to

destil the experience of the advisory group to give advance on the full range

of activities required to set up a simulator training facility. This included

definition of the requirements for simulator training, determination of

simulator training concepts and siting, procurement of the simulator, training

and qualification of instructors and maintenance staff and uses of the

simulator for purposes other than training.

The guidance is intended mainly for countries or utilities considering

setting up a simulator training facility for the first time, but should also

be of use for organisations with previous experience. Examples of current

practices in various contributing organizations are presented in the

Appendices to the Guidebook.

Mr. Hoffmann, Germany, compiled and edited the document from

contributions provided by the working group members. The document was

submitted for publication in March and it will be published still this year.

VII. The Guidelines for Control Room Design

The importance of man-machine interface for ensuring safe and reliable

operation of nuclear power plants has always been recognized. Since the early

1970's, the concepts of operator support and human factors have been

increasingly used to better define the role of control rooms. The lessons

learned from experience considerably accelerated the development of

recommendations and regulatory requirements governing the resources and data

available to operators in nuclear power plant control rooms, and specified the

expertise required to assist them in case of need.
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At the last IWG-NPPCI meeting, it was unanimously recognized that a

technical document comprising information on control room design and putting

emphasis on the improvement of man-machine interface, would be a very useful

document.

With this aim the Agency organized the Advisory Group Meeting on "The

Guidelines for Control Room Design", which took place in Vienna in March 1991.

The AGM recommended that the IAEA should prepare a publication in a form

of a technical document on "The Guidelines for Control Room Design". This

technical document will:

- provide the background of the present status by showing typical

solutions adopted in various countries

- highlight the viewpoints and conditions which influence the derision

making process and aim at providing a guidance for own decisions on

the control room design for NPFs. In addition areas should be

addressed where further developments are needed and future trends in

DPP control discussed.

For that purpose an extended outline of a technical document was prepared

which defines the structure and content of the envisaged document. All aspects

of NPP control room design were discussed.

The meeting suggested that the TECDOC should be distributed to all

nuclear utilities in Member States as well as to main design orgnizations.

We plan to submit this technical document for publication in 1992.

VIII. Operator Support Systems in NPPs

Following recommendations made at the Specialists' Meetings in Helsinki

and Lyon, a Consultants' Meeting to assist in preparing a Co-ordinated

Sesearch Programme on "Operator Support Systems in Nuclear Power Plants" was

organized by the IAEA in November 1990.

The scope and timetable of possible Co-ordinated Research Programmes in

the area were defined. The consultants from Germany, Finland, Norway, USA and

USSR also prepared a report on the subject.
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It was recognized that a great deal of work, over the last twenty-five

years in the world-wide nuclear power industry has focused upon developing

various tools, job performance aids or operator support systems for achieving

better productivity and improved reliability from the ability work force. It

was the intent of this consultancy to suggest a series of co-ordinated

research programmes aimed at summarizing the existing world-wide technology

available to those utilities that are seeking to improve their plant's power

production performance.

The committee recognized that the general area of operator support

systems covers a wide range of possible implementaion technologies, but that

in recent years the productive advances in realizing such systems has been

made by using the technology of digital computers.

The following liât of proposed CEPs were grouped into four fundamental

categories. These categories are:

I. Proposed CEPs that address various aspects of who the users are and

what their needs are.

II Proposed CEPs that address the various aspects of what operator

support systems (OSS) cost and how to determine their benefits.

III Proposed CEPs that would use IAEA facilities and capabilities to

facilitate the distribution of OSS technology to the world-vide body

of potential users.

IV Proposed CEPs that would facilitate and be companion CBPs to those

noted in II above, by encouraging the summarization of OSS

technology in a form that could be captured by and accessed through

an IAEA sponsored and maintained computerized OSS data base.

On-line and off-line applications of operator support systems were

defined.

It is expected that a proposal for CRP "Operator Support Systems in HPPs"

will be prepared on the basis of the above mentioned consultants' report after

discussion at our meeting.
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