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On the occasion of the 1993 CRP Meeting in Budapest the working group has
determined the main lines of the elaboration of the task objective (Ref 1.). The
present Reflections are meant to give a somewhat deeper presentation of the thoughts
put forward by the working group and also to propose a basis for further discussions
before the final formulation of the guidance in question.

At the CRP meeting above the working group has defined a number of basic
questions the answers tho which shall be summarized to yield the objective of the
task. These basic questions are:

1.
2.

Why?
Who in what?

(Why should the end user be involved at all?)
(Which representatives of the end user should be involved in a
partcular OSS development?)

3. When and how? (At given instances of the OSS development to what extent
should the end user represenatatives take part?)

The first, immediate answers to these questions are summarized in the working
material of the CRP meeting. An extended treatment is given below.

I. Why should the end user be involved?

The answer to this questions seems trivial, everyone who has taken part in OSS
development intended to be used actively by operating personnel is well aware of
several reasons why the possible users of the systems at hand should be initiated into
various phases of the designe and development work.. When summarizing, a broad
spectrum of arguments is obtained. The main aspects are as follows:

• Determination of the OSS Junctions: This assumes the involvement of the users'
representatives in the design phase in order to clearly define the functions of the
required system. As the IAEA-TECDOC-549 on computerised OSS expresses:
"Experience shows that operators will acquiesce to the SPDS (or any
Computerised Operator Decision Aids) if they are actively involved in the design
process" (Ref. 2)

• Data delivery: Obviously, the majority of the operator aiding systems involves a
great amount of technological knowledge and plant-related data. Such



information can most effectively be obtained from those who will be the main
beneficaries of the system under development.

Determination of human-computer interface: Most naturally those who will be
using the system are to participate in one way or another in the determination and
establishment of the user interface. Referring again to Ref. 2: "Operators seem to
be less concerned with the overall design basis and functionability and more
concerned with the layout of the displays and which individual plant parameters
are shown". This aspect being one of the most important has several further
points which emphasise the need for the users' participation in the development
of the system and therefore are worth mentioning in specific:

- user friendlyness, usablity of the OSS
- ease in maintenance and trouble shooting
- completeness of information processed and displayed
- proper gouping of displayed information
- leveling of the system with the intelligence and ability of the user
- proper allocation of the system

Positive attitute towards and acceptance of the OSS: In several instances in the
above arguments this question has repeatedly emerged. It is worthwile to mention
this aspect in specific, since attitude of the operators towards the system has a
definitive role in the acceptance of the system ahnost independently of its
technical merits. The quotation above from IAEA-TECDOC-549 also apply here.

Transparency of the system, understanding by the users: Although it is obvious
why it is so important that the users acquire a good understanding of the system
they are operating upon, let us mention one more indirect arguments. Namely,
when the proper operation of a plant is investigated in the framework of an
OSART mission this aspect is thoroughly investigated. As it is described in a
guidance for Operational Safety Review Teams (IAEA-TECDOC-561, Ref. 3)
The following "Questions to be answered by the OSS users" shall be
investigated:

- describe the used computer applications!
- how do you know that the obtained information is correct?
- is the information presented in a useful format?
- is the system easy to use?
- is your feedback handled in an effective way?
- do you have enough CRTs?"

As also seen from the questions above other aspects listed previously seem
important from OSARTs point of view as well.

Better understanding of the human factor and human perfomance: A problem
discussed with increasing frequency by system designers and analysts. The
importance of this aspects has been emphasized by the well known nuclear
accidents. Any newly developed OSS must comply with requirements related to
the human factors and this can only be realized with the participation of the user.
This is well characterized by the statements in ГАЕА-ТЕСООС-ббв (Ref. 6.) as



"Optimum human performance within a system can only be claimed if the
technology designer has matched the task assigned to the operator closely with
his inherent and acquired capabilities.

Although this section was intended to summarize answers to the question "Why?"
these answers in most cases also suggest answers to the main question "How?". The
latter answers should be expounded in details in the sections below.

II. Who should be involved in which development?

Because òf íhe diversity of the operator support systems and also because of the
variety of the possible users, it is an interesting and important question. To facilitate
the answer to it let us accept the classification of the computerised operator support
systems as defined by the control room design experts at the 1991 UNIPEDE
congress in Coppenhagen (Ref. 4). Accordingly the following COSSs are in
existence:

1. Task oriented displays
2. Intelligent alarm handling
3. Early fault detection and diagnosis
4. Safety function monitoring
5. Computerised operational procedure presentation
6. Computation of plant, system and component efficiency and performance
7. Computation of reactor core performance
8. Vibration monitoring and analysis
9. Loose part monitoring
10. Metrials stress monitoring
11. Radiation release monitoring
12. Maintenance support

Short definitions of the classes above are also given in the document Ref. 4.

As for the various roles the representatives of the end user may play it is to be
mentioned that differences exist among the various utilities in their control room
personnel, technical support personnel, safety and crisis management and probably in
many other respects. Therefore it would be difficult to define a list of roles generally
valid. Let us restrict ourselves to those roles which (or similar to which) are
presumably present in every power plant and also cover the most important activités
that may have relevance from the point of view of OSS development and installation.
These are:

a. Operators
b. Shift supervisor
с Plant engineer, physicist, thermohydraulics expert etc.
d. Administrative staff member
e. Manager

The first approach to the answer to the question in the header of this section may be a
matrix defined by the two sets above, the elements of wich would be e.g. "+" if the
given representative (i.e. the one characterised by one of the roles a. through e.)



should be involved in the development of the given type of OSS (one of those listed
under 1. through 12. above) and the element would be "-" otherwise. This matrix, of
course may be later on refined.

As a starting point of the considerations we propose the matrix in Table I.
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Table I
Participation of the end user's representatives in various OSS developments

A closer approach to this question should define the priorities among tue possible
involved persons/roles and the sequence order of their interference with the OSS
development. Another question is the extent and timing of the participation of the
end user representatives, addressed in the next section.

Two more aspects concerning the question "Who?" should still be mentioned here.
One is that in the development of sophisticated systems involvement of several
representatives of the end user is necessary in very different roles. E.g. engineers,
physicists and other qualified experts shall take part in the design and development
of the underlying calculational and processing procedures, whereas operators are to
be initiated in the elaboration of displaying and interactive components. In addition,
introduction of certain systems may result in modification of operational rules or
safety regulations, which may lead to the involvement of the management and the
regulatory authorities even at the early design phase.

Another aspect raises an interesting question: who should be involved in the design
and development of such systems, which are meant to take over certain activities
from the operators? The answer is not trivial and would perhaps merit some
discussion and reflections.



Ш. When and how the end user should be involved?

As a first approximation we may try to give an overall estimate on how much the
representatives of the user shall take part in the various phases of the development of
an OSS. For that pupose in Ref. 1. we have proposed five categories for the measure
of the participation (involvement) as

1. Negligible/none
2. Minor
3. Moderate
4. Important
5. Decisive

The phases of an OSS development with respective estimated importances of the
user's participation - represented by numbers referring to the measures as above - are
listed in Table П. below. The letters in the third column refer to the way of
participation of the user in the development as defined later in the text.

• Definition of the problem and requirements
• Functional specification
• Technical specification/system planning
• Detailed planning
• Developing work
• Verification and validation
• Implementation/installation
• Testing (in-house and acceptance)
• Training
• Operation

Table П.
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J

Extent and quality of the end user's participation in various phases of an OSS
development

The list above gives the phases of an OSS development essentially in chronological
order. It is apparent from the table above, that the involvement of the end user is very
important at the early and at the terminating phases of the project and is less
pronounced in between. Naturally, in particular cases deviations may very well
occure from the general scheme.

It is perhaps not useless to stress once more the uttermost importance of the user's
participation in the design work One aspect - the acceptance and positive attitude
resulting from the involvement in the planning work - has already been emphasized
and other reasons, like data delivery, determination of the human-computer
interface, and understanding of the system by the user have been mentioned in
section I. Further points to this effect may be put forward by quotations from other
IAEA documents. Thus Ref. 2. warns that "CODA design needs to be sufficiently
corny/ehensive such that the content and form of the information presented is
appropriate for different needs of various decision makers" (plant managers,
designers, specialists, regulatory authorities are mentioned explicitely). Whereas in
IAEA-TECDOC-565, a compilation on control rooms and man-machine interfaces in
various power plants (Ref. 5) it is pointed out that "The task analysis preceeding the



design work must go beyond the observable task structure and must address the
cognitive tasks an operator must carry out to control the NPP" At the same time
this very same source states: "Data available on existing systems reflect that such a
task analysis is not yet a common practice ".

A final question to be answered is "In what form the users' represenatives should
take part in the various development phases?". Essentially there are three
possibilities, viz.

• Independent review of the materials submitted by the developer (denoted by R in
Table П.)

• Joint work with the developer's team (denoted by J)
• Working as members of the developer's team (denoted by T)

In many cases the form of cooperation is determined not only by the technical needs
and rationality but also by the fact that the developer and the end user are in a
contractual relationship and therefore economical and financial aspects will also play
role. Neglecting for the moment this fact the suggested participation forms are listed
in Table П.

One more reflection is proper here. Lack of a proper participation of the end user in
the development of an OSS can somewhat be compensated be installing the system
first at the training simulator. On one hand this may give an opportunity to make
changes in the system according to the suggestions by the user prior to the final
installation at the plant. On the other hand practice at the simulator may enhance the
operator acceptance of the OSS (Ref. 5.)
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