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Abstract

The National Energy Plan (FEN) approved by Che Government of Italy In
August 1988 provides a programme of cesearcti and Industrial development ot
reactors vith inherent and passive safety features.

For the Control Systems end Instrumentation there Is the alia Co define
rules and design criteria, by evaluating the Impact of inherent safety
goals on the C&I design. The effort an man-machine Interface is considered
essential to increase safety and efficiency of Advanced reactors.

The paper briefly describes the activity in control systems and In the
Instrumentation area.

1) - The nuclear situation in Italy

The Energetic National Plan ( PEN ) approved by the Government in
August 1988, provides, for nuclear fission, the definition and the
execution of a research program focusing the attention on plant
engineering solutions with high inherently and passive safety
characteristics.

The evolution of the situation after the presentation of the Italian
delegate at the latest Technical Committee Meeting organized by the IAEA
in Vienna on 8-10 May 1989 is the following:

- In July 1990 CIPE, the Italian Government commission for
economic planning, approved the ENEA's plan 1990 -1994 that
confirms the PEN'S lines.

- As for the program on the new intrinsecally safe reactors, which
is specifically a research program, ENEA will support the choice

that ENEL will have to make for future Italian reactors, also
in relation to possible international agreements.
Within the collaboration with ENEL, ENEA will develop support and
promotion of the National Industry in this field.
The R a D activities will be carried out in laboratories and at the
ENEA - Industry and ENEA - University research stations, and
within specific collaboration with University.

The objectives to be pursued will include:

- A careful observation of the progress of research programs
performed in the other Countries.

- An active partecipation to the parts of these programs that will
help to maintain a remarkable competence in the nuclear field,

also by means of specific studies and experiments.

- A continuos and thorough analysis of the validity of the various
technological options being studied at an international level, and
of possible agreements, both on the research and the development
fields,with other Countries, above all CEE Countries.
As regards this, the activities of study and research will concern
new types of reactors (small size and passive safe, including the
development of fuel elements).

The research activity on these reactors will have to aim at the
development of plants that limit environmental impact and the
off site radiological consequences in any accidental event in such
a way that no specific evacuation plan shall be needed nor any
significant long term land contamination shall occur.
Moreover, innovating fuel cycles and new methods for handling
radioactive wastes will have to be pursued, with the purpose of
suggesting a definitive and safe solution to waste disposal.

2) - Roles and National Organization

The organization for the development of the program is based on
the institutional role of the partners, under the coordination of the
Ministry of Industry and in agreement with the Ministry of University and
Scientific Research:
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- ENEA will have a leading part in the development of innovative
systems and components, with reference to studies, technological
development and experimental activities.
In this role ENEA is supported by the Italian industry and by
collaboration with the University.

- ENEL {Italian Electric Board ) will have a leading part in the
definition of the plant requirements, in the coordination of
activities concerning the analysis and reactor engineering and
global safety evaluations.

- Italian industry will cooperate to all the activities and, within
specific accord, will provide the support of engineering and
verification of systems and components.
Industry has recently organized itself in order to be able to
collaborate with the other national productive organizations.
Ansaldo and Fiat have formed the consortium "Genesi" open to
other societies which want to cooperate.
This pool will represent the industrial national partner in the
development of innovative reactors.

3) - Activity of M.M.I., Control System and Instrumentation (C&l)

Italian engagement in innovative reactors will be developed in the
framework of an international cooperation; we support a joint effort
among all the various organizations involved, i.e. Governamental Agencies,
Nuclear Industries, Reserch Companies and Electric Utilities, including the
C&l activities.

International cooperation with CEA, General Electric and
Westinghouse has already been started, cooperation with other partners
can be defined in the near future.

The presence of Italy in Halden Project will be maintained for ihe
future.

As for the Control System and Instrumentation the aim is to define
rules and design criteria, by evaluating the safety impact on the C&l
design.

Passive safeguard systems based on simple natural laws, such as
gravity and natural circulation, together with appropriate structural
barriers shall be provided to the maximum possible extent.

Plant simplification shall facilitate the understanding of the
safety conditions and the means of actuating the safety logic.

It is necessary to semplificate the architecture of the safety
system, as a consequence of reactor simplification and use of new
technologies.

However the intervention function of safety active systems must
maintain the current high requirements of availability when it is operated.

This system will have inherent and passive protections or
preventions and other systems reducing the spurious shut down and the
possibility of operator's errors.

The man-machine interface shall minimize the proprobability of
operator errors.

In the case of accident, no operator actions shall be required for a
sufficiently long and predeterminated period of time.

This conception increases the importance of the functions of
manitoring.diagnostic and control to maintain high margin of safety, high
load factors and to implement the preventive and corrective maintenance
to extend the life of reactors.

4) - Present Activities in collaboration with Italian Industry

In Italy, a collaboration ENEA - GENESI on the aspects listed below
has already been started:

- Post incidental monitoring system to be defined:

Reference scenarios;
Functional and qualifying requirements of post incidental
monitoring system;
Availability and reliability requirements;

- Study of an expert system for operator assistance, to be
developed in agreement with ENEL;

The system shall be a support for the operator to choose the
optimal procedure for anomalous or accident plant situation and
present:

High capacity of acquisition of signals in real time
High speed of information treatment
Standard industrial signals acquisition
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60 - Vibration characterization and monitoring system (induced from
and on mechanichal components) including:

Loose pad monitoring
Piping's vibrational status monitoring
Pressure fluid leak monitoring

The conception of new reactors involve the consideration of
mechanical failure in systems and components that degrade the
systems functionality;
It is important to define monitoring systems able to detect the
failure early by means of the correlation between the incipient
anomalous functioning and the mechanical vibrations in systems
and components.
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Abstract

Thia paper was provided for the 13th IAEA/IWG-NPPCI Meeting and
aims to introduce an outline of recent development of nuclear
power in Japan and some topics in the field of nuclear power
plant control and instrumentation.
Forty units of nuclear power plants are in operation in Japan and
five units of BHRs and six PWRs are under construction.
Construction of prototype FBR Monju have almost completed and
construction of High-Temperature Engineering Test Reactor, HTTR,
started in March 1991. In parallel of those, extensive effort
has been carried out to develop the third generation LHRs which
are called Advanced BWR(ABWR) and Advanced PWR(APWR). Two
Advanced BWRs are under safety review for construction.
Instrumentation and control system of these Advanced LHRs adopts
integrated digital I & С system, optical multiplexing signal
transmission, fault tolerant control system and software logic
for reactor protection and safety systems and enhances plant
control performance and provides human-friendly operation and
maintenance environments. Main control room of these Advanced
LWRs, comprised with large display panels and advanced console,
has special futures such as one-man sit-down operation, human
friendly man-machine interface, high level automation in
operation and maintenance.

1. Operation and Construction of Nuclear Power Plants

Forty nuclear power plants are in operation in Japan and the
total electric generating capacity of these power plants is
31,645 MWe. The share of nuclear generated electricity was about
26% of the total generated electricity in 1990. Average annual
availability factor of these plants was 73.0% in 1990.

In addition to these operating NPPs, five units of BWRs (4,702MWe
in total), six PWRs (6,189MWe in total) and one FBR (2B0MWe) are
under construction, and a BWR(825MWe) and two units of Advanced
BWRs (2712MWe in total) are under the safety review.


