
•} In conclusion one should say that fro» tha Soviet experts point of viaw 
tha ehannel-type uraniu»-graphite raaetors in apita of tha Chamoby accidant 
keep tha possibility to ba usad as ona of tha nuclear powar engineering 
hranchas. 

At prasant the advanced ch»<nal-type uraniua-graphite reactor is bains 
developed in the Research and Development Institute of Power Engineering 
within the scope of the increased safety reactor concept, where a nusfear of 
technical and economical advantages in comparison with the PWR will be 
realized in this reactor design, that is froe frost tha M H K disadvantage. 
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Abstract 

The result of the "referendum" in Italy in November 1987 led to cut-back 
nuclear activities in Italy, as far as both construction and operation of nuclear 
plants are concerned. 
A new PEN (National Energy Plan), calls, however, for a programme of 
research and industrial development of reactors with inherent and passive safety 
features. ENEA is now engaged in a critical analysis and comparison of different 
concepts, particularly aimed on safety and environmental and social impact. A 
particular attention is devoted to relevant subsystems and components wigh high 
innovation degree. 
For the Control System and Instrumentation there is the aim to define rules and 
design criteria, by evaluating the impact of inherent safety goals on the C & I 
design. The effort on man-machine interface is considered essential to increase 
safety and efficiency of advanced reactors. 
In the frame of the new National Energy Plan, the ENEA effort in the CI area is 
part of a more general Industrial Promotion Program oriented to optimize the 
pi^nt process, reducing the environmental impact of energy systems. In such an 
effort, some questions can be solved by knowledges originally developed in the 
nuclear and aero-spatial field. So, the national industrial promotion program, 
tends to transfer to industrial application the developed competencies on 
disciplines like: 
- software engineering and reliability 
• engineering of diffused systems and local networks 
- electromagnetical compatibility 
• industrial diagnostic 
- expert systems in industrial applications 
- modelling and simulators 



- "intelligent" detection systems and sensors 
- process optimization. 

1 ENERGY PRODUCTION AND DEMAND IN ITALY. 

The provisional data available indicate that Italy's total primary energy 
demand increased in 1988 by 2.9% (see Table 1) as compared to a GNP 
increase in real terras of 3.8%. 
Primary electricity (hydro-geo and nuclear) registered a stationary value 
with a complete absence of nuclear during 1988. Net electricity import 
hugely increased by 35%. 

Table 1 
Primaiy energy requirements «> in Italy during 1987 and 1988 «> 

1987 1988 
Mtep % Mtep % 

Oil derivatives 89.9 58.7 90.9 57.7 
Natural gas 32.1 21.0 34.3 21.8 
Solid fuels 15.9 10.4 15.2 9.6 
Primary electricity (3) 10.1 6.6 10.2 6.5 
Hydro (9.3) (6.1) (9.5) (6.0) 
Geo (0.7) (0.5) (0.7) (0.5) 
Nuclear (0.1) - - -
Net electricity import 5.1 3.3 6.9 4.4 

TOTAL 153.1 100.0 157.5 100.0 

(1) Including storage reserves 
(2) Provisional data 
(3)0.22keen/kwh 

During 1988 electricity demand (see table 2) increased by 4.8% confirming 
S3 the high increase of 1987. 

Thermoelectric production has achieved roughly the same value as in 1987. 
The share of hydrocarbon fuels (oil and natural gas) in the total electric 
production has been 60.4% and remains an exceedingly high value in 
comparison with those of most EEC and OECD countries. 
The dependance of electric production on imported primary sources of 
energy has been approximately 75%. Net imported electricity has increased 
greatly representing now 14% of the total demand. 

Table 2 
Electricity production and demand in Italy during 1987 and 1988 (» 

1987 1988 

TWh % TWh % 
Thermoelectric Energv 155.6 77.2 15JL2 ILL 
- Oil derivatives 90.1 44.7 90.6 44.5 
- Natural gas 31.7 15.7 32.3 15.9 
-Solid fuels«> 33.8 16.8 34.0 16.7 

Primary Electricity 45.8 22& 46.5 212 
- Hydro 42.6 21.2 43.4 21.4 

-Geo 3.0 1.5 3.1 1.5 
- Nuclear 0.2 0.1 . . 

Total Gross Production 201.4 100.0 203.4 100.0 

Net Electricity Import +23.1 +31.3 

Total Availability 224.5 234.7 
Energy used by auxiliary 
production services and 
by pumping -14.6 -14.3 

Network Demand 209.9 220.4 

(1) Provisional data 
(2) Coal lignite and others 



}4 2 . THE NUCLEAR SITUATION IN ITALY. 

Since the last IWC-NPPCl meeting, the trend of the Italian nuclear power 
program passed through a strong change. 
The result of the referenda held in Italy in November 1987 on some nuclear 
issues, and the subsequent attitude of the main political parties led to a sharp 
cut-back of nuclear activities in Italy as far as ooth construction and 
operation of nuclear plants are concerned. 
A new PEN (National Energy Plan), already approved by the Government 
for submission to Parliament, calls, however, for a programme of research 
and industrial development of reactors with inherent and passive safety 
features. Such a programme must be carried out in a framework of 
international cooperation. 
Furthermore ENEA's latest funding bill of June 1988 calls f<r the 
progressive closure of its activities within the present European R & D 
cooperation on fast reactors. 
The actions taken on the Italian nuclear plants are summarized on Table 3. 

Table 3 - ACTIONS ON THE ITALIAN NUCLEAR PLANTS 

- ' years moratorium on new nuclear plant order. 
- Stop works on TR1NO-2 PWR plant. 
- Diversification of Montalto BWR plant into conventional plant. 
- Ridefine use of C1RENE prototype (to training & simulation). 
- Suspend PEC construction (Its future being conditioned by the 

possibility of utilization for research programs on reactors with 
enhanced inherent safety). 

- Stop LATINA plant operation. 
- Suspend operation of TRINO-1 PWR and Caorso BWR plants 

(reanalysis according to new Italian and international safety 
guidelines). 

As far as CI. is concerned it must be pointed out that the change in the Italian 
nuclear policy did not affect too much the global development of the activity 
due to the character of C.I. use in the industrial plants. 

3 . EVALUATION OF NUCLEAR INNOVATIVE CONCEPTS. 

Future prospectives of fission nuclear energy in Italy arc based on the 
development of advanced concepts of reactors with inherent and passive 
safety features. 
An ENEA-ENEL-Industrial side ad hoc committee has been instituted by 
the Ministry of Industry, to define a medium term plan on this area. 
ENEA is now engaged in a critical analysis and comparison of the different 
concepts, particularly concerned with safety and environmental and social 
impact. 
A particular attention is devoted to relevant subsystems and components 
wigh high innovation degree. 
For the Control System and Instrumentation there is the aim to define rules 
and design criteria, by evaluating the impact of inherent safety goals on the 
C & 1 design. 
The effort on man-machine interface is considered essential to increase 
safety and efficiency of advanced reactors. In this field, ENEA can rely on 
the experience grown at its Casaccia Center, by die work performed on 
simulators, advanced consolles, expert systems. The purposes of the work 
are: 

- to study systems for "helped" diagnostics in normal and incidental 
condition operation, 

- to develop an operative indipendent system for controlling operation 
procedures (eventually by expert system), 

- to study and develop limiting control systems and ruled based control 
system. 

- hierarchized selection of alarms at the control desk. 



4 . ACTIVITIES COMPLETED AFTER THE LAST IWG-NPPCI MEETING. 

With reference to Montalto BWR plant, several components have been 
developed and qualified. 
In particular in the area of radiation monitoring systems air-water samplers 
and analogic rateometers have been developed and qualified in cooperation 
with an Italian industry: SEPA. Moreover a large program on 
environmental seismic qualification has been performed on components to 
be used in this nuclear plant (e.g.: motors for the emergency cooling 
Systems, actuators and valves, field instrumentation, instrumentation 
cabinet*, thermoelements to measure temperatures inside the core and 
heating coils). 
Another important activity concerns the develpment of an integrated 
supervision system for the Montalto plant carried out in cooperation with 
Ansaldo-Impianti. 
Referring to the PWR-PUN (National Unified Design of PWR Nuclear 
Power Plant) the main activities performed in the field of instrumentation 
and control are: 

- A microprocessors based protection and control System 
- An engineering simulator. 

The above activities have been a mean to develop a national competence on 
NPPCI, that can be widely used on other industrial applications, after the 
change in present nuclear plant programs. 

4.1 ENGINEERING SIMULATORS. 

The nuclear power plant simulators, formerly developed only for operator 
training, assumed a more important role in the design and management of 
nuclear power plant, due to the performance improvement for the 
computer system, which made possible to simulate in real time the plant 
systems in a more detailed and sophisticated way, so leading to the 
development of the Engineering Simulator 
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ENEA, when involved in the design of the Italian nuclear power plant 
PWR-PUN, had decided the adoption of an Engineering Simulator for: 

• definition and verification of operational and emergency procedures, 

- setpoint study for protection and control system, 

- accident analysis with a particular emphasis for all the accident induced 
by the Special External Events, 

- test of plant instrumentation (the PWR-PUN adopted a new concept of 
the protection an control system based on microprocessors, die IPCS), 

- man-machine interface study to improve the control room design. 

Considering that th'ise objectives were achievable by the availability of the 
Engineering Simulator in an early stage of the plant design, ENEA ordered 
to Westinghouse an Engineering Simulator of a plant similar to the one of 
PWR-PUN and, at the same time, developed the necessary know-how to 
personalize the simulator to the Italian PWR-PUN plant. The Engineering 
Simulator was installed in the ENEA Casaccia Center in 1987, and the 
personalization activity to the PWR-PUN was completed in 1988. 
Furthermore in the frame of the PEC fast experimental reactor program, 
an ad hoc simulator has been developed by ENEA, with the multiple 
purposes of definition and verification of operational procedures, 
improving the control room design and operator training. The computing 
system has been supplied by Thompson. 

PRESENT INDUSTRIAL AND R & D POLICY IN THE C & I AREA. 

In the frame of the new National Energy Plan, the ENEA effon in the CI 
area is part of a more general Industrial Promotion Program oriented to 
optimize the plant process, with the aim to increase safety and reduce the 
environmental impact of energy systems. In such an effort, some questions 
are arising on reliability and safety of plant, subsystems, and components, 
that can be solved by knowledges that were originally developed in the 



S nuclear and aero-spatial field, and get now a common and general use in the 
industrial field. So, the role of ENEA laboratories, in the frame of the 
national industrial promotion program, tends to transfer to industrial 
application the developed competencies on disciplines like: 

- software engineering and reliability 
- engineering of diffused systems and local networks 
- electromagnetical compatibility 
- industrial diagnostic 
- expert systems in industrial applications 
- modelling and simulators 
- "intelligent" detection systems and sensor 
- process optimization. 

Particular effort is given to aggregate the needs of users with the potential 
of P & D and industrial production on automation and control systems 
(software engineering), man-machine interface, simulators for industrial 
plants, sensor development, microprocessors, electromagnetic 
compatibility (effects on instrumentation and control system). 

PROGRESS IN INSTRUMENTATION AND CONTROL 
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Abstract 

The development of IAC in the Federal Republic of Germany is influenced 
mainiy by three factors, the stagnation to order new plants, the need to 
retrofit operating plants, and the fast technological progress in electro
nics. Since the life time of IJrC in a plant is about one third of the 
overall plant life, there is enough impact onto developing lAC using new 
technologies. This leads to more extensive use of signal processing by 
means of computers and to the introduction of algorithms for providing 
higher level information. Presentation techniques employ colored graphics 
or diagrams on CRTs, which in term can be used to initiate manual con
trol actions. Advanced control room concepts aim at operator information 
which is adapted to the process situation. New methodologies focus on 
advanced information tasks like diagnosis and prognosis. In addition 
midterm research work starced on developments for new l&C concepts. 

1. INTRODUCTION AND SUMMARY 

By the end of 1988 there have been 23 nuclear power plants in operation, 
with a gross capacity of 22.620 MW. The overall electricity production has 
reached 1.022.655 GWh. The production in 1988 was 145.346 GWh, which 
means 11.3 % more than in 1987 and the third largest rise after USA and 
UK. Comparing the produced electricity per 1000 MWe installed electrical 
power for countries with more than 20 nuclear power plants, we got for 
the Federal Republic of Germany 6426 GWh followed by USA with 
S449 GWh and France with 5064 GWh. Thr electricity production from 
nuclear power stations reached 40 %. 


