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FOREWORD

The technological advances of the last few years have made it possible to develop sophisticated
computerized support systems which can not only process and present information but can also give
advice to the human. With appropriately implemented computerized support systems, humans can be
augmented substantially in their capacity to monitor, process, interpret, and apply information; thus
reducing errors and increasing reliability and availability.

In 1991 the IAEA Committee for Contractual Scientific Services approved the Co-ordinated
Research Programme on Operator Support Systems in Nuclear Power Plants in the framework of the
Project "Man-Machine Interface Studies". The major goal of the co-ordinated research programme was
to supply guidance and technology transfer in the development and implementation of computerized
support systems. Several sub-goals were identified to accomplish the first steps necessary to achieve
this overall goal. Among others, creation of a database containing the most pertinent characteristics of
the OSSs operating in NPPs was recommended.

Based on this recommendation the IAEA in 1993 began a development of the OSSDB using the
developed questionnaire as the main source of information. The first version of the OSSDB has been
completed in the beginning of 1996. Based on experience from this first step of development the
revisions were made of the questionnaire as well as the database.

The database is assumed to be of use to several groups of organizations. It therefore contains a
large set of data on each specific OSS record. In this report an attempt was made to analyse the
available data from the point of view of different user groups in order to guide the user as directly as
possible into a practical use of the database. It is assumed that the reader on beforehand has made
himself familiar with the main features of the database by reading the Users Guide, which is included in
the Appendix 2 of the report.
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1 INTRODUCTION

A number of various operator support systems (OSSs) for nuclear power plants are already
operational or under development in the Member States. OSSs are based on intelligent data processing,
and have demonstrated their importance in improving both plant operation and safety. A key feature of
OSSs is their ability to structure data to increase its relevance to a given situation. This can improve
the user's ability to identify plant function, systems and component state and to identify and diagnose
faults. OSSs can also assist the user to plan and implement corrective actions to improve NPP
availability and safety.

In September 1991 the IAEA Committee for Contractual Scientific Services approved the Co-
ordinated Research Programme (CRP) on Operator Support Systems in Nuclear Power Plants in the
framework of the Project "Man-Machine Interface Studies". The main objective of this programme is to
provide systematic guidance and information on man-machine interfaces and closely-related issues
including control and instrumentation, the use of computers, and operator qualification. An essential
part of this objective is to exchange experiences in these areas between co-operating organizations.

Although there has already been a review of existing and operating OSSs published by the IAEA
in 1990, the group taking part in the current CRP regarded it necessary to set up a database containing
the most pertinent characteristics of the OSSs operating in NPPs world-wide. The main reasons for this
decision are the following:

- The important field of OSSs is changing very rapidly and a database would be the most efficient
means of keeping the interested parties well informed of the progress and experience in the field. It
was recommended that the IAEA should consider assisting in the creation and maintenance of this
database.

- There is a large amount of activities going on world-wide related to the current topic. It would be
more efficient if the different countries and organizations could learn about each other's
experiences and take advantages of them when appropriate.

- Since the questionnaire will be sent to all countries engaged in NPP activities, the database will
represent a more complete set of information about the world-wide status of OSSs at any time than
can be supplied by the CRP participants alone.

- Since the implementation of OSSs in NPPs is growing every year and their influence on the
operation of the NPP is increasing, it is of primary importance to share the experiences and
practices.

- Since the contents of the database will be available to everybody in connection with the IAEA, it
would promote more efficient exchange of information among the IAEA members.

An important information basis for the present CRP is the status today on the use of
computerized operator support systems. To gather as much information on this topic as efficiently as
possible, the decision was made to develop a questionnaire to be sent to organizations engaged in this
field. The two main groups addressed by the questionnaire are the developers of OSSs and the users of
the OSSs The same set of questions was sent to both groups. It was also suggested that this
questionnaire be used as a basis for the IAEA Data Base on Operator Support Systems in Nuclear
Power Plants (OSSDB). Based on this recommendation the IAEA in 1993 began a development of the
OSSDB using the developed questionnaire as the main source of information. The questionnaire has
been distnbuted by the IAEA among NPPs and other nuclear related establishments in the Member
States. The first version of the OSSDB has been completed in the beginning of 1996. Based on
experience from this first step of development the revisions were made of the questionnaire as well as
the database. The database structure is now considered to be in a final form, and the database has been
distributed to all organizations contributing with data sets, to developers of the system, to all members
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of the International Working Group on Nuclear Power Plant Control and Instrumentation, to
participants of the Co-ordinated Research Programme on Operator Support Systems in Nuclear Power
Plant, and to other OSS development organizations and interested groups.

2 STATUS OF THE OSSDB

At present, the OSSDB consists of 69 data sets. This is a considerable number, which allows to
perform some interesting analysis by different groups of users. To illustrate a potential benefit from
using the database as of today, examples of such analysis will be given later in this report. It is,
however, known that a number of OSSs are in use, that have not been referred in the database. In the
future the IAEA will continue its effort to make the database an information source of increasing benefit
to the nuclear community. This is important as new and better OSSs are being developed and taken in
practical use. To serve the customers, the IAEA will emphasise on introduction of new, advanced OSSs
into the database, together with upgrading existing data on the systems based on experience learned
from their practical use.

The following general statistics were made using the OSSDB version as of November 1996.

Countries submitted the questionnaire responses:

1
1
3
2
2
7
5
8
3
1
1
2
7
1
1
2
1
1
5
15

Belgium
Brazil
Canada
Czech Republic
Finland
France
Germany
Hungary
Italy
Korea Rep. of
Lithuania
Netherlands
Norway
Romania
Russian Federation
Slovak Republic
Spain
Sweden
UK
USA

Plant types for which the system could be applicable:

17 BWR (Boiling Light-Water-Cooled and Moderated Reactor)
1 FBR (Fast Breeder Reactor)
1 GCR (Gas-Cooled, Graphite-Moderated Reactor)
1 AGR (Advanced Gas-Cooled, Graphite-Moderated Reactor)
1 HTGR (High-Temperature Gas-Cooled, Graphite Moderated Reactor)
0 HWGCR (Heavy-Water-Moderated, Gas-Cooled Reactor)
0 HWLWR (Heavy-Water-Moderated, Boiling Light-Water-Cooled Reactor)
0 LWGR (Light-Water-Cooled, Graphite Moderated Reactor)
7 PHWR (Pressurized Heavy-Water-Moderated and Cooled Reactor
40 PWR (Pressurized Light-Water-Moderated and Cooled Reactor)
1 SGHWR (Steam-Generating Heavy-Water Reactor)
17 Any reactor type



10 Other reactor types

Classification:

38 Task oriented displays

17 Intelligent alarm handling
19 Fault detection and diagnosis
21 Safety function monitoring
10 Computerized operational procedures presentation
13 Performance monitoring
8 Core monitoring
0 Vibration monitoring and analysis
1 Loose part monitoring
0 Materials stress monitoring
0 Radiation release monitoring
3 Condition monitoring maintenance support
17 Other classification is indicated

Development state:

43 Entered into operation
1 Retired from operation
15 Other development state indicated

The main motivation for the system is:

42 safety
5 business automation
28 reliability/availability
18 reduced workload
10 productivity
9 environment protection
21 regulatory requirements
12 other motivation specified

Development or installation was initiated by:

40 user
15 system supplier
26 regulatory organization
26 utility personnel (other than user)
11 other specified

The system is designed to assist in (all that apply):

59 Normal situations
58 Incidents
47 Accidents (within DBE)
21 Accidents (beyond DBE)

The system supports (all that apply):

13 Data collection
45 Data archiving
59 Monitoring



38 Fault identification
41 Diagnosis
29 Selection of procedures
23 Execution of recovery
44 Identification of faulty equipment, components or systems
41 Decisions aid
11 Other specified

Availability considerations:

35 The system can detect its own failure
36 Back-up is available in case of system failure
6 Redundancy is utilized
2 Diversity is utilized

The system is considered:

42 non-safety related
23 safety related
3 safety system
1 not defined

The system is being used by:

60 Control room personnel
16 Local operator
32 Engineering
21 Maintenance
35 Crisis team
19 Plant management
13 Other

Location where the system is being used:

53
9
27
20
24
22
11
9
6
12

Control room
Laboratories
Training centre
Emergency Control Room
Crisis centre
Engineering offices
Maintenance areas
Plant equipment area
Dosimetry control room
Other location

Human-machine interface:

57
50
32
12
14
15
32
18

Text CRT
Graphic CRT
Mimics
Other outputs
Conventional keyboard
Functional keyboard
Mouse
Tracker ball



11 Touch screen

12 Other inputs

Which form or forms of interaction does your system adopt:

9 Use of one or more dedicated display devices
1 Use of one or more dedicated display pictures which share display devices with

others
4 Other interaction specified

The system is used:

12 continuously
40 frequently
16 once-in-a-whil e
1 not defined

Additional measures needed for acceptance by users:

4 Improvements in user interface
1 Improvement in documentation
8 Additional training
8 Other specified
55 Not defined

Simulator involved in testing:

15
25
28
2

Full scope simulator
Part task simulator
No simulator based tests
Not defined

Documentation:

60
10
57
29
28
43
25
39
45
19
23
1

Users manual
Design document
Functional specification
QA

v&v
Test results
Training document
Maintenance document
Developers document
Reference to standards
References
Other documentation

Training:

43 User training program exists
17 User training is performed on a full scope training simulator
16 User training is performed on a part task simulator
28 Training program exists for maintenance of the system
42 Technical support is available by telephone



21
24
11
9
16

8
8
0
7
6

Estimation of expected and proved benefits is presented in TABLE I.

TABLE I. BENEFITS

Expected Proven _ _ _ _ _ „

Reduced operation and maintenance costs

Increased plant availability
Reduced number of scrams
Optimization of plant operational cycle
Improved operational or maintenance
procedures
Other benefits described

With 69 data sets in the OSSDB, some general comments can be given on the information
contained. Reference is made to the statistics presented above, showing the number of answers relevant
for the different questions asked in the questionnaire.

Countries submitting the questionnaire responses.
Totally 20 countries have submitted information, including all the major nuclear power nations.
It is, however, clear that much more data on OSSs are available from many of the listed
countries.

Plant types for which the system could be applicable.
PWRs and BWRs are dominating. It is noted that several OSSs are applicable for more than
one plant type.

Classification.
Many systems have multiple classification. More than 50% of the systems include task oriented
displays. A majority of the systems are concerned with handling of abnormal situations (alarm
handling, fault detection and diagnosis, safety function monitoring).

Development state.
Two thirds of the systems have entered into operation, which means that practical experience
should be available.

The main motivation for the system.
Various safety aspects constitute the main motivation for the systems, but also efficiency
aspects are important.

Development or installation was initiated by:
It is interesting to note that the user is the largest group to initiate system development, but also
a large fraction of the systems were initiated by regulatory organizations.

The system is designed to assist in:
A relative even distribution between systems for normal operation, incidents and accidents is
observed. The majority of systems serve more than one operational situation.

The system supports the following functions:
Also here, each system typically supports a number of functions.

Availability consideration.
A majority of the systems can detect its own failure, or has available backup in case of system
failure.
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Safety relevance of the system.
A majority of the systems are defined as non-safety related. This may be considered to
contradict the statement above that the main motivation for two thirds of the systems is safety
The definition of a system as "non-safety related" is probably reflecting the formal definition of
the system with respect to licensing requirements.

The system is being used by:
Here, practically all systems are intended for use by the control room personnel. Several
systems serve a number of user groups. Assistance is thus in many cases given also to
engineers, maintenance people and crisis team.

Location where the system is being used.
In accordance with the previous question, nearly all systems are for use in the control room,
while several also are used in the emergency control room, crisis center, engineering offices,
maintenance areas. It is interesting to note that 40% of the systems are being used in the
training center.

Human-machine interface.
Nearly all systems use text or graphics on CRT. 50% use mimics. Mouse is more frequently
used than tracker ball and touch screen.

Which form or forms of interaction does your system adopt?
A very limited number of answers were given to this question.

Frequency with which the system is used.
The majority of systems are in frequent use.

Additional measures needed for acceptance by users.
To judge from the answers, no additional measures are needed to have user acceptance.
Additional training and improvement in user interface is, however, pointed out in some few
cases.

Simulator involved in testing.
About 60% of the OSSs had been tested out by use of simulators, part task or full scope.

Documentation.
Practically all systems have a users manual and a functional specification. A large fraction of
the systems further have a broad spectrum of documentation.

Training.
A user training programme exists for a majority of the systems.

Benefits.
While benefits are expected from the systems, benefits have been proven only for a limited
number of OSSs. This probably reflects the situation that in many cases it is difficult to
"prove" the benefit of the system. Further, a large fraction of the systems have not reached a
stage in their use that benefits may be said to be proven.

3 METHODOLOGY FOR ANALYSIS OF THE DATABASE

The purpose of this chapter is to guide the user as directly as possible into a practical use of the
database. It is assumed that the reader on beforehand has made himself familiar with the main features
of the database by reading and applying the Users Guide.
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The database is assumed to be of use to several groups of organizations. It therefore contains a
large set of data on each specific OSS record. The importance of each part of the record, called section,
will vary from one user to the other. The system is, however, made so flexible that it should satisfy the
needs of the foreseen spectrum of users.

In this chapter, the information expected to be of most interest to the various groups of users will
be highlighted. Then, in Chapter 4, specific examples will be given for different user groups.

It should be noted that two versions of the database exist, allowing different degree of
manipulation from the user side. The two versions are characterized as follows:

1) Run-time version. This is the standard version expected to be used by most customers. It is
characterized in the following way:

- User friendliness. It is very simple to use. A minimum of knowledge about computers is required.
The Users Guide describes how to operate the run-time version.

- Pre-defined flexibility in database manipulation. To keep the system simple to use, a limited
number of options exist for manipulating the database. The existing options are, however,
believed to cover all main needs of all groups of users.

2) Full version. This version is expected to be used by advanced customers with an additional
knowledge in Microsoft Access software. In this case the OSSDB should be operated from pre-
installed Microsoft Access, and all standard features and tools can be applied to the OSSDB. This
approach provides full flexibility in database manipulation and allows the user to create customized
filtering and report presentation. It should be noted that in this case a user is allowed to change the
database data, therefore the correctness of the results obtained from the database analysis in this
case will be the responsibility of the user, not the one of the IAEA.

The user of the OSSDB will mainly belong to one of the following groups: (1) Power utilities, (2)
System developers, (3) Research organizations, and (4) Regulatory bodies. In the following, the types of
information expected to be of particular interest to each of the group are highlighted.

1 Power utilities that are in the process of modifying existing or plan new control
rooms/operational support. By the use of the database they will be able to make a survey of the
market, which systems are existing and what are the experiences with them. This information will
serve as an important basis when specifications of new systems are to be produced.

Types of information that will be of particular interest to power utilities wanting to obtain status
in the market on specific types of OSSs are given in the following. (Reference is made to section
numbers within each record).

- Section 2: General classification into type of system looked for will be a key to reducing the
database by use of filtering. Be aware that several systems are put into a number of classification
groups.

- Section 4: Functionality. Both operational situations for which the system is supposed to function
and the specific functions supported by the system are important types of information.

- Section 5: Usage. User of the system as well as location would be of interest.

- Section 6: Technical System Specification. Here, details are found on practical aspects of using the
system.
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- Section 8: Testing. Useful data are here available on to which extent the system has been tested, and
the results of the tests.

- Section 9: Documentation. Available documentation is described.

- Section 10: Training. Information on training programme is given.

- Section 12: Benefits. Here, user experience with the system with respect to benefit of using the
system is given. Information on this item may be of great use to the potential buyer.

- Section 15: Sites where the system has been installed. In those cases where practical experience has
been gained from application of the system, more information could be gained from contacting the
specified sites.

2. Vendors, system developers that want to study the development in the availability and use of
OSSs as basis for further development of their own products. Trends in application of OSSs is an
important guidance on the demand for new systems in the future.

Information of specific interest to system developers include:

- Section 2: General. Classification of system and plant type for which the system is applicable is
important information with respect to market needs of various types of systems.

- Section 3: Motivation. Information on who initiated the development is interesting when assessing
future needs.

- Section 4: Functionality. This is in general important information.

- Section 5: Usage. Status in use of various types of human- machine interfaces may be found.

- Section 6: Technical System Specification. Interesting information include HW/SW characteristics
and types of algorithms used.

- Section 7: Development Process. Methods and efforts in the various development phases is of
interest to developers of new systems.

- Section 11: Cost. Development cost is a key information to organizations wanting to develop similar
systems.

- Section 12: Benefits. Expected and proven benefits is a key information when assessing the
potential of similar types of systems.

3. Research organizations that are in the forefront in developing new methodologies for use in
OSSs. Since the database contains information on systems in practical use as well as newly developed
systems on the prototype stage, development trends in the area of OSSs will be reflected in the contents
of the database.

Research organizations may benefit particularly from the following types of information:

- Section 2: General. Apply filtering to identify the classes of OSSs of interest.

- Section 3: Motivation. Background for development of the system and type of organization
triggering the development is of interest.
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- Section 4: Functionality. Functions supported should be analyzed.

- Section 5: Usage. Type of human-machine interface should be combined with user acceptance.

- Section 6: Technical System Specification. Among others, information on algorithms and methods
used should be investigated.

- Section 7: Development Process. This is of general interest to potential new developers.

- Section 11: Cost. Manpower and total cost is of interest.

- Section 12: Benefits. As a basis for development of new systems, the benefit experienced of existing
systems will constitute a useful class of knowledge.

4. Regulatory bodies that are interested in safety aspects of existing OSSs. Information is
available in the database on safety relevance of each system, how the system was developed with respect
to quality of the software and practical experiences with the system.

Sections of particular interest to regulatory organizations include:

- Section 2: General. Filtering should be performed using the information on classification.

- Section 3: Motivation. Of special interest is the information on who initiated the development or
installation, where regulatory organization is one of the alternatives.

- Section 4: Functionality. The system classification as non-safety related, safety related or safety
is of particular interest.

- Section 7: Development Process. Methods and tools applied in the development process constitutes
important information on the quality of the system.

- Section 8: Testing. Type and extent of testing influences the confidence in the system.

- Section 9: Documentation. The quality of the documentation is of high interest.

- Section 10: Training. Availability and quality of training influences the way the system will be used,
especially with respect to avoiding misuse of the system.

The information present in the database cannot be exhaustive, the intention is rather that the user
should be able to get an overview of which OSSs are existing in the area of interest, and make an
efficient selection of those systems that are of highest relevance for him. Further, more detailed
information on the most relevant subset of systems will have to be obtained from the developer / user.
References on relevant literature may also be found in the database.

On a high level, the steps the user typically goes through when applying the database are:

- Identify a relevant subset of OSSs (records) of interest.
- Perform a closer inspection of the information in each of the subsets.
- Create printed reports of the information of interest.

An iteration between these points may in some cases be efficient.

The OSSDB user, depending on the group of user and specific goal with the search, is assumed to
apply one of a set of approaches when using the database. Such a set of approaches, for which the
14



database has been tailor made, will be described in the following. It should be noted, however, that the
user has the possibility to use a number of other methods depending on his own needs.

As an example of the common search, a search for a class of OSSs can be considered. This
approach is typically followed when an organization wants to have an overview of existing systems that
serve a specific purpose. It could be a utility wanting to acquire a new OSS, a system developer looking
for an update on the use of systems as basis for market analysis, or a regulatory body searching for
experience with respect to safety from use of a class of OSSs. This search is expected to be the most
common approach in use of the database. The user is assumed to search for a subset of systems that
covers a specific function at the plant.

4 EXAMPLES OF APPLYING THE PROPOSED METHODOLOGY

In this chapter the authors of this report have put themselves in the position of two different user
groups for performing an analysis of the OSSDB. The purpose is to illustrate how the database, within
its present content, in practice may be applied.

4.1. Example 1

In this example, we put ourselves in the role of a utility which is considering implementing a
system for fault detection and diagnosis.

By applying filtering on classification, 19 systems are identified as covering the function of fault
detection and diagnosis. These 19 systems form a basis for further investigation. On this stage the
information on system functionality and user groups also can be analyzed as indicated in Table II and
Table m

TABLE E. SYSTEM FUNCTIONALITY ANALYSIS

The selected systems are designed to assist in
Normal situation
Incidents
Accidents (within DB)
Accidents (beyond DB)

No. of systems
17
18
15
5

TABLE m. USER GROUPS ANALYSIS

User groups
Control room personnel
Local operator
Engineering
Maintenance
Crisis team
Plant management
Other

No. of systems
19
7
9
9
11
7
3

Further reduction in the number of systems could have been obtained if filtering was applied with
respect to the user groups or based on other criteria. In this particular case an option of "operational
state" was applied to select those systems which are presently in operation. From inspecting Section 7,
"Development Process", 11 systems were found to satisfy this requirements, namely the systems
identified in the database as records no. 1, 4, 15, 18, 30, 41, 54, 62, 65, 66, and 68.
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Next, we want to see which benefits can be expected from such systems. Information on this is
given in Section 12 "Benefits" of each record and the results for the 11 selected systems is presented in
Table IV.

TABLE IV BENEFITS ANALYSIS

Benefits
Reduced operation and maintenance costs
Increased plant availability
Reduced number of scrams
Optimization of plant operational cycle
Improved operational or maintenance
procedures
Other

Expected
6
6
3
4
6

2

Proven
3
4
-
2
1

-

Inspection shows that various kind of benefit was proven for 5 of 11 systems in operation,
namely the systems 4, 18, 30, 62, and 66. Some specific information on the subject can be obtained
from an investigation of the records. For example, the "Fuel Route Diagnostic and Monitoring System -
DMS" (number 4) developed in UK and installed at Tomess Power Station has provided increased plant
availability through quicker fault repairs and reducing downtime, the system also helps to reduce fuel
handling cycle times. The 'Emergency Response Information System - ERIS" (number 30) developed by
the Nuclear Electric has increased plant availability on 30% through helping plant personnel to analyze
a transient and find the cause quicker. The PRISCA system (number 62) developed by
SIEMENS/KWU has provided the improvements in load follow capability, increased plant availability
through easier detection of irregularities, and improved startup and shutdown procedures.

To obtain a general overview of the 19 filtered system, a "Reduced report" is produced (see
Appendix 1). This report provides a one page summary information about each system. A useful
element here is the "short description of the system" giving good insight into the system features.

Based on this short report, the most interesting systems may be investigated in more details
printing "Full reports" or "Partial report" (for instructions see Appendix 2).

4.2. Example 2

In this example, we put ourselves in the role of a regulatory organization. The goal of the analysis
is to get an overview of systems used during accidents, where the user group is the crisis team. Further,
some characteristics of the relevant systems are desired.

Step 1 is to apply filtering on the combination of systems designed to assist during accidents and
systems being used by the crisis team. This results in reduction to a number of 14 records.

In step 2, a closer look is made at the classification of these systems. By continued use of
filtering, the 14 systems are observed to result in the following classification, where the number of
systems applicable in each class is given in Table V.

TABLE V. CLASSIFICATION GROUPS ANALYSIS

Classification groups
Task oriented displays
Intelligent alarm handling
Fault detection and diagnosis
Safety function monitoring
Computerized operational procedures presentation

No. of systems
9
2
4
5
1
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Performance monitoring
Core monitoring
Vibration monitoring and analysis
Loose part monitoring
Materials stress monitoring
Radiation release monitoring
Condition monitoring maintenance support
Other

0
0
0
0
0
0
0
2

The further, more detailed analysis will concentrate on the safety monitoring systems, of which
there are 5 records. For these systems, printout of three different types are made:

- Reduced report. Key information on each system is given, including a short system description. It is
seen that three systems are intended for PWRs, one for BWRs and one for both types of plants. Two
of the systems have entered into operation.

- Printout of section 8, "Testing", for the 5 systems. Only for one of the systems, testing has been
made by use of a simulator. Test criteria have been defined by user, but also partly by the
authorities.

- Printout of section 12, "Benefits", for the 5 systems. Not all benefits given are directly relevant for
systems to be used by the crisis team during accidents. The reason for this is that some of the
systems are general plant information systems serving a number of purposes. It is, however, noted
that for one of the systems, a specific reference is made to NUREG 0696, 0737 and 0800 from US
NRC. Another system is specifically intended for accident management support, and one is informed
to be assisting in mitigation of consequences in beyond design basis accidents.

5 FURTHER STEPS IN THE OSSDB PROJECT

As a continuation of the IAEA activities in improvement, promotion and distribution of the
OSSDB, the further steps to be taken in 1997-98 which are summarized as follows.

1. Verification of existing data.

This is partly done during the consultant meetings in December 1995 and November 1996 and by
the information suppliers. Additional actions required.

- Check the correctness of all existing data ( a special attention should be taken to check a
consistency of submitted information)

2. Upgrading of database software.

In general, the existing version of software was well developed and easy to use. Some
modifications are, however, suggested before next release of the OSSDB:

- Layout of "Full report" to be improved.
- Possibility to save in a file the results of the database investigation ("Full report" and "Reduced

report") to be introduced.

3. Updating of existing records.
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The present material in the OSSDB is getting old. Updating should be made by the supplier. In
the same time a supplier may be asked to provide additional information on the system where this
information is weak

4. Short term database extension strategy.

At present, the database contains 69 records covering a wide spectrum of operator support
systems. There is still a large number of system that have not been registered and which would increase
a value of the database strongly if they were included in the OSSDB. Further, with the fast development
going on today in the area of operator support systems, new and interesting candidates to the database
are continually being produced.

To improve the user benefit from the OSSDB, the IAEA will therefore implement the following
actions:

- Make a survey of reports on OSSs that have been presented at IAEA meetings and contact relevant
authors for filling in the database questionnaire.

- Make a similar survey of reports on OSSs presented at non-IAEA meetings to obtain data for the
OSSDB

- Make a survey of the most relevant periodicals to identify specific systems and have them included.

5. Long term extension strategy.

The IAEA considers the OSSDB will be a living database which will become increasingly
important in the future. A long term strategy has therefor been developed to adapt the database to the
needs of the Member States. The main activities will be:

- Updating of the content of the OSSDB. The suppliers of data will on a regular basis be asked to
update the information they have provided to the OSSDB.

- Increasing the size of the OSSDB through establishing the contacts with more potential supplies of
information. The approach described under "short term database extension strategy" (see above)
will be followed up on a long term basis. Further, the IAEA will contact organizations for
information through its distribution net.

- Increasing the userfriendless of the database through improvements in graphical interface. User
experience will constitute an important basis for defining these improvements.

- Widening the distribution of the OSSDB. A main point here will be to make the OSSDB available
on Internet. In this way, the updated version of the system will always be available to the user.

6 CONCLUSIONS

The decision to develop the Data Base on Operator Support Systems (OSSDB) in Nuclear
Power Plants was followed up by distributing a questionnaire to the potential contributors to the
database. Positive response was obtained from a large number of organizations, and presently 69 sets of
data are presented in the database. This positive response demonstrates the need for and interest in such
a database, and the IAEA will therefore make a continued effort to increase the benefit of the OSSDB in
the future.

During the consultants' meeting held from 4 to 8 November 1996, the analysis of the OSSDB has
pointed out two directions through which the value of the database will be considerably improved:
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- To increase the number of operator support systems contained in the database. This will firstly be
done under a short time perspective, and approaches for realizing this are described in the report,
and secondly, a long term strategy will be implemented to ensure that new systems are included as
they are developed. This is a necessary approach to make OSSDB a living database.

- To improve the database system through graphical interface improvements and making it more
easily available to potential users, for example through Internet.

In general, it is concluded that the OSSDB has the potential of becoming an important tool for the
nuclear community in the future.
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APPENDIX 1: REDUCED REPORT FOR A CLASSIFICATION GROUP ON
FAULT DETECTION AND DIAGNOSIS
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Reduced info on OSS database ID # 1

Name of system
Operator Support System "Sprint"

Acronym
SPRINT

Developer
Central Scientific and Research Institute of Automatic Complexes - TASMO

Plant types for wich the system could be applicable
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

Entered into operation

Classification

Task oriented displays
Fault detection ad diagnosis

Short description of the system
The Operator Support System "SPRINT" as a whole is a composition of the following
blocks:
- adjustment to the enterprise model and verification;
- knowledge base;
- database;
- operational support for decision making.
The functions of the first block are as follows
- database description and correction
- description and correction of knowledge bases;
- knowledge extraction;
- description and correction of test situations;
- modelling of abnormal situations, verification of diagnostic models and models of
operational support for decision making;
- description of image-based presentation of the plant technological process and
equipment status.
The second and the third blocks constitute the resources shared between the first and the
fourth blocks, i.e. they can be used by the latters jointly.
The fourth block performs the following functions in real time mode:
- data collection of Power Unit status;
- analysis of abnormal situations;
- diagnostics of abnormal situations, technological process and equipment status;
- forecasting of abnormal situations development;
- working out of "advice" concerning management;
- operator support under start-up/shutdown conditions;
- image-based presentation of the plant equipment and technological process status;
- hypertext access to regulations and operating procedures;
- explanation of "machine reasoning logic" for each diagnosis "given" by the machine, as
well as for forecasting and "advice" concerning management;
The Operator Support System "SPRINT" is implemented as an intellectual software
environment functioning at the distributed technical means.
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Reduced info on OSS database ID # 4

Name of system
Fuel Route Diagnostic And Monitoring System

Acronym
DMS

Developer
Scottish Nuclear Ltd

Scomagg Ltd

Plant types for wich the system could be applicable
AGR (Advanced Gas-Cooled, Graphite-Moderated Reactor)

State of development
Entered into operation

Classification
Task oriented displays
Fault detection ad diagnosis

Short description of the system
The Thorness Fuel Handling Plant Control and Protection Systems are based on a number
of PLC and relay channels. These systems are large and complex and provide very limited
diagnostic information to the user in the event of a control sequence or interlock fault,
potentially resulting in long plant downtime.
SNL therefore decided to install a number of diagnostic and monitoring system (DMS)
processors and interface these processors with the PLC's and relay channels. The main
objectives of the DMS were
(a) to provide on-line fault diagnostics and reduce downtime,
(b) to continuously monitor plant operations,
(c) to provide an improved operator interface by using graphical displays and
(d) to provide logging facilities.
The DMS processors are from the DEC MicroVAX range. The DMS software consists of
DEC VMS' operating system and a range of 'VXN' software products. (VXN software has
been developed by Scomagg Ltd, SNL's contractor in the installation of the Thorness DMS).
The DMS diagnostics, graphics and logging facilities are available on local plant area
workstations but the DMS processors are networked to form a LAN (using Ethernet) which
provides DMS facilities to remote engineering staff outwith the radiologically controlled
plant areas.
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Reduced info on OSS database ID # 15

Name of system
Process Computer

Acronym
PC

Developer
Westinghouse

Plant types for wich the system could be applicable
BWR (Boiling Light-Water-Cooled and Moderated Reactor)
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development
Entered into operation

Classification

Fault detection ad diagnosis

Short description of the system
Plant Process Computer used to monitor and alarm various plant instrument data.
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Reduced info on OSS database ID # 17

Name of system
ATS

Acronym
ATS

Developer
Ansaldo

Plant types for wich the system could be applicable

Any type

State of development
*** not defined ***

Classification
Fault detection ad diagnosis

Short description of the system
Diagnosis of malfunction based on rules obtained from transient data analysis generated
by simulation.
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Reduced info on OSS database ID # 18

Name of system
Sistema Integrado de Computadores de Angra

Acronym
SICA

Developer
COPPE - University of Rio de Janeiro

Plant types for wich the system could be applicable
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development
Entered into operation

Classification
Intelligent alarm handling
Fault detection ad diagnosis
Computerised operational procedures presentation
Performance monitoring
Core monitoring
Radiation release monitoring
Condition monitoring maintenance support

Short description of the system
The system has the following features:
- aquisition of about 1000 signals (analog and digital) from the plant;
- computation of about 800 calculated signals;
- displays all control room panels instruments;
- oriented to object software applications;
- utilization of artificial intelligence methodology;
- operator supporting functions under normal operation and diagnosing of emergency
conditions;
- maintainability and upgrading possibilities of all type of displays, prints and historical data.
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Reduced info on OSS database ID # 27

Name of system
Integrated Operator Decision Aid and Support System

Acronym
IODASS

Developer
KEPCO Research Center

Plant types for wich the system could be applicable

PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

Development started

Classification

Intelligent alarm handling
Fault detection ad diagnosis
Computerised operational procedures presentation

Short description o f the system
i.) Signal validation and prediction
ii.) Alarm processing
iii.) Failure diagnosis
iv.) Emergency procedure tracking
v.) Integrated graphic display
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Reduced info on OSS database ID # 30

Name of system
Emergency Response Information System

Acronym
ERIS

Developer
General Electric

Plant types for wich the system could be applicable

BWR (Boiling Light-Water-Cooled and Moderated Reactor)

State of development

Entered into operation

Classification

Task oriented displays
Fault detection ad diagnosis
Safety function monitoring

Short description of the system
The system has two major applications:
- TRA (Transient Recording & Analysis)
- RTAD ( Real Time Analysis for Display)
The system has two computers (VAX 11/780)
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Reduced info on OSS database ID # 41

Name of system
Early Fault Detection

Acronym
EFD

Developer
OECD Halden Reactor Project

Aimar Sorenssen

Kjell Arvid Adlandsvik

Oivind Berg

Plant types for wich the system could be applicable

Any type
Industrial processes

State of development

Entered into operation

Classification

Task oriented displays
intelligent alarm handling
Fault detection ad diagnosis
Performance monitoring

Short description of the system
Model Based Early Fault Detection and signal validation for the feedwater system in PWR.
Detection of leakages in High Pressure Preheaters and Validation of feedwater flow
sensors.
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Reduced info on OSS database ID # 42

Name of system
Computerised Accident Management System

Acronym
CAMS

Developer
OECD Halden Reactor Project

Aimar Sorenssen

Oivind Berg

Plant types for wich the system could be applicable

BWR (Boiling Light-Water-Cooled and Moderated Reactor)
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

Development started

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring

Short description of the system
Use of simulator and access to plant data for
- identification of accident state
- prediction of accident development
- planning of mitigation strategies
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Reduced info on OSS database ID # 43
Name of system

Automatic System Analyser

Acronym
ASA

Developer
OECD Halden Reactor Project

Plant types for wich the system could be applicable

PWR (Pressurized Light-Water-Moderated and Cooled Reactor)
Can be used for other reactor types after modifications

State of development

Integrated with a simulator

Classification

Task oriented displays
Fault detection ad diagnosis

Short description of the system
ASA is a diagnostic expert system for analysing the state of plant automatics. ASA provide
on-line support on operator request, e.g. "Find out why the valve X will not open".
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Reduced info on OSS database ID # 44

Name of system
Computerised Alarm System Toolbox

Acronym
COAST

Developer
OECD Halden Reactor Project

Plant types for wich the system could be applicable

Any type

State of development

Implemented

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring

Short description of the system
COAST is a tool to build specific alarm systems, and is also the executional kernel in the
final alarm system. It supports generation, structuring and filtering of alarms. Already
generated alarms can be fed into COAST for filtering. Specific alarm systems are built in
an object oriented way, where alarm objects and relations are the main building blocks.
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Reduced info on OSS database ID # 46
Name of system

SAS-II

Acronym
SAS-II

Developer
OECD Halden Reactor Project

Forsmark Nuclear Power Station

Plant types for wich the system could be applicable

BWR (Boiling Light-Water-Cooled and Moderated Reactor)

State of development

Implemented

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring

Short description o f the system
System serves two main purposes:
1.) Collect together information asked for in the EOP
2.) Supervise the status of the critical safety functions
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Reduced info on OSS database ID # 50

Name of system
DEXTER TM

Acronym
DEXTER TM

Developer
MACSEA Ltd.

Plant types for wich the system could be applicable

State of development
Development started

Classification
Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring

Short description of the system
Emergency diesel generator diagnostic system

33



Reduced info on OSS database ID # 54
Name of system

Emergency Response Computer System

Acronym
ERCS

Developer

Plant types for wich the system could be applicable

BWR (Boiling Light-Water-Cooled and Moderated Reactor)
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

Entered into operation

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Performance monitoring

Short description of the system
The system is a Plant Monitoring System (PMS) with several subsystems. The Nuclear
Steam Supply System (NSSS) applications provide monitoring of Primary System
functions. The Safety Assessment System (SAS) provides accident identification and
response information. The PMS has functions for displaying archiving and alarming plant
data.
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Reduced info on OSS database ID # 61
Name of system

KBF

Acronym
KBF

Developer
NRI Rez Pic.

Plant types for wich the system could be applicable

PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

*** not defined ***

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring

Short description of the system
Operator Support System based on Critical Safety Function evaluation for assistance the
operator in NPP equipment malfunctions, incident and accidents (DBA and BDBA).
Rule oriented expert system "RECON" is used. Intended mainly for Emergency staff in
Crisis Centers at NPP's and Governmental CC.
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Reduced info on OSS database ID # 62
Name of system

Process information system computer aided in convoy plants

Acronym
PRISCA

Developer
SIEMENS
KWU

Plant types for wich the system could be applicable

BWR (Boiling Light-Water-Coo led and Moderated Reactor)
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

Entered into operation

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring
Process information system

Short description of the system
Process computer system with carefully designed process graphics including
- freely selectable calculation and signal gating,
- processing of redundant signals,
- selection of information as a function of plant situation,
- well-arranged output of pictures in the form of process graphics
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Reduced info on OSS database ID # 65

Name of system
Primary Circuit Leakage Diagnosing

Acronym
PCLD

Developer
IVO International Ltd

Plant types for wich the system could be applicable

PWR (Pressurized Light-Water-Moderated and Cooled Reactor)

State of development

Entered into operation

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis

Short description of the system
To calculate leakage size (kg/s) and locate it and to refer to the associated emergency
procedure. Support softwares are part of the process computer system.
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Reduced info on OSS database ID # 66
Name of system

Power plant control and supervision system

Acronym
ALSPA P320

Developer
Consortium CEGELEC-ABB-CE

Plant types for wich the system could be applicable

Any type

State of development

Latest revision

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring
Computerised operational procedures presentation
Performance monitoring
Core monitoring
Radiation release monitoring
Sequence of events, nuclear calculations

Short description of the system
ALSPA P320 is an open, flexible and fully integrated digital control and supervision
system. Based on proven HW and SW, ALSPA P320 covers wide range of applications
from the smallest to the most complex.
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Reduced info on OSS database ID # 68

Name of system
Single Channel Trip System Monitor

Acronym
SCTS Monitor

Developer
Winfrith Safety Ssytems Dept. Software Team

B.J. Rowe

G.N. Adams

J.A. Baldwin

Plant types for wich the system could be applicable

BWR (Boiling Light-Water-Cooled and Moderated Reactor)
FBR (Fast Breeded Reactor)
PWR (Pressurized Light-Water-Moderated and Cooled Reactor)
SGHWR (Steam-Generating Heavy-Water Reactor)

State of development

Latest revision

Classification

Task oriented displays
Intelligent alarm handling
Fault detection ad diagnosis
Safety function monitoring
Core monitoring

Short description of the system
This is a PC based monitoring system that inputs data, via ethernet, from the SCTS
protection system. The SCTS monitor provides real time data output in text, graphical and
schematic mode. It provides trip analysis (post event), logs trips, faults etc. and
annunciates any fault detected on the SCTS equipmet functionality.
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Introduction

International Atomic Energy Agency began development of the Database on Operator
Support Systems in Nuclear Power Plants in 1993. The purpose of this database is to:

• provide Member States and the Agency with current, consistent and readily accessible
reference information on existing operator support systems in nuclear power plants and
activities in Member States;

• assist the Agency in rendering its responsibilities and activities in the field of man-
machine interface (control and instrumentation);

• assist the Agency in identifying future plans and activities.

The main source of information is the Questionnaire which was compiled by the
participants of co-ordinated research programme on "Operator Support Systems in Nuclear
Power Plants" and has been distributed by the IAEA among the NPFs and other nuclear
related establishments of the Member States.

The purpose of this document is to introduce the Operator Support Systems Database to the
OSSDB Customer and present a step-by-step guide using the new system.

Run-time version of the system allows an OSSDB Customer to survey the database, to filter it
by predefined filtering possibilities, to view the selected records and to make reports on them.
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Installation

System requirements
To use a run-time version of Operators Support Systems Database, you need:

• An D3M®-compatible personal computer with an 80386sx, 80386, or higher processor
(386/20 or higher is recommended).

• A hard disk with 7.5 megabytes of free space for the full system. If Microsoft OLE 2.01
dynamic link library, Microsoft Jet database engine dynamic link library and other
system files have already been installed by full Microsoft Access or another application,
such as Microsoft Excel or Microsoft Word for Windows you need only 3.5 megabytes
free disk space.

• A Microsoft Mouse or other compatible pointing device.

• An EGA, VGA, or compatible display (SVGA or higher is recommended).

• Four megabytes of random access memory (8 megabytes or more is recommended).

• MS-DOS® version 3.1 or later.

• Microsoft Windows, Windows for Workgroups, or Windows NT™ version 3.1 or later.

Installing the OSSDB
To install the OSSDB, the following steps must be taken:

1. Start Windows.

2. Insert Set-up Disk 1 in drive A.

3. From the file menu in Program Manager, choose Run.

Windows displays the Run dialogue box.

4. Type a:\setup iathe Command Line box and choose OK.

5. Follow the set-up instructions on the screen.
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Walking through OSSDB
records

Definition of key terms
Understanding of some key terms are essential for efficient use of the Operator Support
Systems Database:

• Record: all information concerning one specific operator support system is contained in
one record;

• Section: each record is split into a fixed number (15) of sections, each section containing
a pre-defined type of information.

Searching in the OSSDB
The general principle for search in the database is illustrated in Figure 1.

Search between records. Starting out from record R, section S, you may directly inspect the
information in the same section S of other records, moving up and down in the database. The
available records may be the complete set contained in the database, or a subset defined by
the user by use of the filtering option.

Search within a record. Different information belonging to one specific record may be
directly accessed moving from record R, section S, horizontally to any other section of that
record.
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Figure 1.
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Start OSSDB
Double click on icon of OSSDB in program group Operators Support Systems Database or in
the group which you select during installation procedure Windows start running OSSDB
and displays its main window.

Main window of OSSDB

Figure 2.

Users Guide

After starting OSSDB its main window will be displayed (Fig. 2) The main window of
OSSDB can be divided into three parts

• combo boxes and check boxes to set desired filtering,

• table containing the list of selected records of OSSDB,

• command buttons to open view windows with more or less detailed information on
selected records (or on the record marked with ), to create reports on selected records (or
on the marked record) or to quit OSSDB

Filtering

Having started the OSSDB all records present in the database are listed and can be shown in
the table of selected records. You can reduce this record set by specifying in sequence
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• country of organization submitting the Questionnaire

• acronym of Operator Support Systems (to select unique records)

• developer of OSS

• classification of OSS

• operational situations the system is designed to assist in

• who is the end user of the system

For details on filtering see section Filtering OSSDB records

List of selected records
This list shows the following information on the OSSDB records remaining from the
filtering

• identifier of the record,

• acronym of the OSS,

• name of the OSS,

• country of organization having submitted the Questionnaire

You can walk through the selected records by the

• scroll bar placed at the right side of the list,

• navigation buttons placed at the lower-left corner of the list,

• arrow keys on keyboard (after clicking on the table by the left mouse button)

Scroll bar and arrow keys are working in the conventional way Navigation buttons can be

used to the first UH, last i H , previous L M or next H i record by clicking them with left
mouse button

Contents of selected records
The contents of a record may be inspected on two levels of detail. In the "reduced"
information mode a limited amount of key information, contained on a single page, may be
viewed and reported. In the "full" mode, all information available in the specific record is
available The essential information is viewed by pressing the "Reduced View" button, and
printed by use of the "Reduced Report" button. Full information is similarly obtained by use
of the buttons "Full View" and "Full Report".

The original state of filtering (all records shown) can be reset by clicking on the button Reset
filters
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Filtering OSSDB records

Frequently, the user may be interested in inspecting a subset of records which all have some
characteristics in common. The filtering function is available for this purpose. Six different
filtering types are available:

1 Country. You may select a specific country, obtaining those records originating from that
country. This is done by use of the associated pop-up menu.

2. Acronym, selecting one acronym, you obtain those records using the specific acronym.
(Is usually one, but may be more).

3. Developer organization. Obtain all records from the specified developer organization.

4. Classification. Choose the functional characteristics of the system you are interested in.
More than one feature may be identified. Input is given by use of check boxes.

5. Plant operational situation. Select (one or more) relevant operational situations.

6. Plant operational System user. Select the user group(s) of interest.

Further filtering is obtained by combining the various filtering functions. If you select a
country from the "Country" pop-up menu it will filter not only the selected records but the
content of the "Acronym" and "Developer organization" lists in the pop-up menu as well.

When filtering, the result is constantly updated in the table at the bottom of the page.

Country, Acronym and Developer organization
Records can be filtered by the country of the organization having submitted the
Questionnaire, by acronym of the system and by organization having developed the system.

You can select these properties from the corresponding list boxes. If you select a country
from the Country list box it will filter not only the selected records but the content of
Acronym and Developer organization list boxes too. This feature makes easier to find a
specific record.
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Classification, Operational situations and Users
Items of Classifications, Operational situations the systems are designed to assist in and the
users of the systems are listed in the main window. Each item has a check box to select it for
filtering. The filtering will then provide the list of those records which contain a Yes answer
to all the items selected by clicks. Items not selected have no effect on filtering.

There are and connections between these selected check box items and the properties selected
by the above list boxes.

The effect of each selection can immediately be seen in the table of selected records.
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Viewing detailed information

Selected information may be inspected on two levels. In the "Reduced View" option, a one
page summary is given for the selected record Using "Full view", all information stored in
the record is made available

Reduced view

Figure 3.

You can obtain a one page information of each selected record by pressing the button
Reduced view (Pig. 3) You can navigate between selected records with navigation buttons
identical to those on the main window Note that the record number displayed between the
navigation buttons is a sequential number of the actual record from the selected records It is
therefore different from the unique identifier used for Record ID

Reduced OSSinfo

jComputensed Accident Management System

{CAM

jfjORWAi
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JDevelopment started

OECD Halden Reactor Project
Aimar Sorenssen
Owind Berg

Fault detection and diagnosis
Intelligent alarm handling
Safety (unction monitoring
Task oriented displays

ti!
;; Pressurized Light-Water-Moderated and Cooled Reactor

Boiling Light-Weter-Cooled and Moderated Reactor

Use ot simulator and access to plant data tor
- identification ot accident state
- prediction ot accident development
- planning ot mitigation strategies

Some information can be larger than the field in which it is displayed. To inspect all
information, click on the information field with the left mouse button and a vertical scroll
bar will appear at the right side of the field
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Information displayed in the reduced view is limited to the following:

• identifier of the record,

• acronym of the system,

• name of the system,

• country of organization having submitted the Questionnaire,

• name of organization(s) having developed the system,

• list of plant types for which the system could be applicable,

• relevant state of development,

• classification of the system,

• short description

Full view

Figure 4.

You can obtain information from all fields in the Questionnaire for the selected records by
pressing the button Full view (Fig. 2), Section 1 of the information is then shown (Fig 4)

Questionnaires
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You can navigate among the selected records
with navigation buttons similar to those in
the reduced view mode of OSSDB or you can
select a record directly by its identifier or
acronym from the list box at the top-right
corner of the window

Because of the large amount of information
contained in the Questionnaires it cannot be displayed in one window Thus information is
split into sections like in the Questionnaires and the navigation between the sections is
accomplished with toggle buttons at the lower-right corner of the Full view window Pressing
these buttons you can switch to the following sections

1 Organization information

2 General

3 Motivation

4. Functionality
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5 Usage

6 Technical System Specifications

7 Development Process

8 Testing

9 Documentation

10 Training

11 Cost

12 Benefits

13 Experience and additional information

14. References of related 1 iterature

15 Sites where the system has been installed

Section numbers in the Questionnaire are the same as the labels of the toggle buttons Title of
the actual section is shown at the top part of the window (see eg. "5 Usage" in Fig 5) There
are some sections which contain too much information to fit into one display A vertical
scroll bar appears at the right side of the window for such sections to navigate inside these
sections (e.g. in Fig. 5).

Figure 5.
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Creating reports

Three types of printed reports may be prepared. In the "Reduced Report" mode, a one-page
fixed summary of the selected records is given. If all available information is desired, the
"Full report" option is chosen. The same option allows to obtain the partial report where user
may select a subset of information from the full report.

Reduced report
A one page report can be obtained for each selected record pressing the button Reduced
report. The information placed into the reduced report is limited to the following (essentially
the same as in the reduced view mode):

• identifier of the record,

• acronym of the system,

• name of the system,

• country of organisation having submitted the Questionnaire,

• name of organisation(s) having developed the system,

• list of plant types for which the system could be applicable,

• relevant state of development,

• classification of the system,

• short description.

Right after having pressed the button Reduced report a preview of the reduced report is
shown. Clicking the left mouse button on the report area you can toggle between two
magnification mode. You can use vertical scroll bar to navigate on each page, and navigation
buttons to navigate between pages. (Note that this feature of the MS Access is very slow,
especially going to the end of report and stepping back). You can select Printer set-up and
Print from file menu to set-up your printer and print the report, respectively.

Full and partial reports
Full or partial reports can be obtained from the selected records pressing the button Full
report. Right after having pressed the Full report button a query window appears which is
used to select the sections to include into the report (Fig. 6).
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Figure 6.

If you select All sections check box a full report will be produced Right after having selected
All sections check box all check boxes in the list will be selected and disabled (it takes one or
two seconds) If you want to create partial record first you have to deselect All sections check
box to get back the previous state of the section check boxes and to enable them Then you
can select the sections you want to appear in your report.

When you have selected the desired sections you may preview the report or directly pnnt it
Because of the possibly large amount of pages a message box appears before previewing or
printing (Tig 7) In preview mode navigation and printing goes as in case of a preview of the
reduced report

WARNING

64 recorcfe will fee Previewed!

Figure 7.
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