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Abstract 

The result of the referenda held in Italy in November 19tf7 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 tooth 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 
co-operation. 

In addition to the Italian contribution to R&D activities performed under 
the European Agreements some further activities have been performed on 
Esmeralda Programme, Seismic isolation, Integrity of structures and Primary 
and Intermediate Pumps. 

1. INTRODUCTION 

Energy consumption 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 terms of 3.8%. 
Oil consumption registered a growth of 1.1%, natural gas consumption a 
growth of 6.8% and coal consumption a decrease of 4.4% compared to the 
1987 levels. 
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%. It should be noted that the Italian energy 
dependence on external primary sources has continued at the very high 

51 level of 81% being the highest among the industrialized countries. 

Table 1 - Primary energy re 

Oil derivatives 
Natural gas 
Solid fuels 
Primary electricity^3' 
-Hydro 
-Geo 
-Nuclear 
Net electricity import 

TOTAL 

(*' Including storage reserves 
(2) Provisional data 
( 3 '0 .22kgep/kwh 

During 1988 electricity dem 
the high increase of 1987. 
Thermoelectric production 
1987. 
The share of hydrocarbon 
production has been 60.4 
comparison with those of m 
The dependence of electr 
energy has been approx 
increased greatly represent 



52 Table 2-Electricity production and demand in Italy during 1987 and 1988W 
1987 1988 

TWh % TWh % 

Thermoelectric Energy 
-Oil derivatives 
-Natural gas 
-Solid fuels« 
Primary Electricity 
-Hydro 
-Geo 
-Nuclear 

(^Provisional data 
(2'Coal,lignite and others 

155.6 77.2 156.9 771 
90.1 44.7 90.6 44.5 
31.7 15.7 32.3 15.9 
33.8 16.8 34.0 16.7 
45.8 22.8 46.5 22.9 
42.6 21.2 43.4 21.4 

3.0 1.5 3.1 1.5 
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 

The nuclear situation in Italy 

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 both 
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 i programme of 
research and industrial development of reactors With inherent and 

passive safety features. 
framework of internation 
Furthermore ENEA's l 
progressive closure of it 
cooperation on fast reacto 
As a consequence ENE 
agreement, which is on 
Memorandum of Unders 
Advancement in Europe 

2. TO3B PEC REACTO 

Status of constructio 

The year 1988 has been 
PEC reactor: 
-the total interruption of 
-the government decision 
provided for the stoppag 
contracts of plant and f 
had been achieved. 
As a consequence the ac 
and to guarantee the pro 
A contract to put the pl 
architect-engineer. This 
which are technologically 
provide directly to put in 
the overall system. 
The future of the PEC is 
research programs on re 

Core design 

During September 1988 
Report have been publish 
design activities that ha 



local accidents, core mechanics, operating conditions, neutronics and the 
reference accident. 

Safety margins existing in the PEC core seismic design analysis have been 
evaluated using an improved method of general validity for fast reactors. 
This method accounts for both the fluid coupling effects between core and 
vessel and two-dimensional effects. Both the Coralie and Clash code have 
been used. With the latter code both one-and two-dimensional simultane
ous horizontal exicitations have been applied. 
Use has been made of updated data, taking into account the most recent 
results of the experiments performed at ISMES in support of the PEC 
verification (fluid-structure interaction tests, tests in water on prototypes). 
Results showed that the design values reported in the PEC core safety 
report are adequate and in general, margins are of the order of 10-20%. 
As far as the shielding calculations are concerned, criticality calculations 
for different storage positions of fuel pins or elements were performed. 
These calculations have concerned the pin rack in the cell for non
destructive tests, the washing pits room, the general storage position, the 
decay-heat pool and the temporary storage position. 
The verification of the access conditions and the possibility of inspection 
and maintenance operations has been extended to several rooms showing 
a particular complexity in lay-out. 

Experimental activities 

The test to verify the potential jamming phenomenon between the pads of 
the core elements has been made on the sodium loop Mulinox at the 
Brasimone centre. Pads were maintained in test conditions for periods of 
time of 24, 360 and 1080 hours. During the tests, manipulation strengths 
have been collected while at the end of the test the surface roughness has 
been observed. 

The thermohydraulic verification of the test channel has been continued 
during the first half of 1988 on the sodium plant CPC-1. Flow rate 
reductions and power steps have been simulated with sodium inlet 
temperature of 450°C and a sodium outlet temperature between 570°C and 

610°C. In addition 2000 
maintained with sodium inl 
We think that these exam 
because, by that means, the 
to 600°C) will be better und 
value. 

During the period January-
thermocouples for the PEC 
The test duration has been 
cyclings with a temperature 
to 650°C. The test resul 
performance of the samples 
test examinations are under 

3. RESEARCH. DEVELO 

In addition to the Italian co 
the European Agreements 
and are hereafter outlined. 

Esmeralda Programme 

The Esmeralda plant manag 
continued the planned expe 
During April 1988 the ESM 
behaviour of two sodium rec 
The experimental conditions 
a temperature of 550°C with 
behaviour of the PEC filte 
dispositions: one with direc 
one with a suitably shaped p 
The two-group test has sh 
negligible due to the small a 
was the mechanical collap 
minutes the filter plugging 



54 During the mon th of J u n e 1988 the tes t of sodium pool fire with air 
circulation has been performed. The sodium temperature was 200°C with 
an air flow ra te of 500 m.3/h to 1000 m>Vh. 
Results have shown t h a t the fire extinction took place a t a 3% oxygen 
content, and a new air inlet after fire extinction at a sodium tempera ture 
of 200°C, newly provokes the fire. 

The marcalina powder test was performed with spreading of the powder 
around the storage tank of the SPX-1 steam generator model. The quanti ty 
of sodium involved was 20000 Kg at a sodium temperature of 345°C with a 
sodium surface of 38 m 2 and the quanti ty of marcalina was 3000 Kg. The 
spreading of marca l ina took place 30 min after the fire beginning and 
without air circulation. It was observed tha t the sodium tempera tu re 
reached 450°C and the powder spreading extinguished the fire. 

A synthesis report is now being wri t ten which will summarize the resul ts 
obtained and give the scope for possible further work to be done. 

Seismic isolation 

Work on seismic isolation of nuclear and non-nuclear s t ruc tures was 
started by ENEA in co-operation with ISMES in 1988. The first activity 
consists of a proposal for guidelines for seismically isolated nuclear power 
plants . This activity, performed in agreement with General Electric 
Company has been completed in March 1989. 

The proposal for guidelines deals with i tems different from non-isolated 
systems. Focus is on requirements , analysis methods and qualification 
procedures of i so la t ion sys tem and devices; proposals for des ign 
requirements and analysis methods for isolated structures, systems and 
components are also included. Reference is made to the use of elastomer 
bearings for isolation systems (further requirements may be needed for 
other devices). The case of compact modular nuclear power p lan ts for 
which vertical isolation is not required and elastomer bearings are used, 
is fully covered; some aspects of the horizontal isolation of other reactor 
concepts - such as large-scale monolitic plants using elastomer bearings -
are also covered. However guidelines are not applicable to soft soil sites 
such as Mexico City and do not cover piled foundations. 

Fur thermore , R&D has bee 
seismic isolation guidelines 
seismic isolation systems. 
Work includes shake table t 
on reduced-scale mock-ups 
bear ings , t e s t s on large-s 
techniques, as well as dev 
l inear models and simplifie 
bearing and isolation system 

Integrity of structures 

In the framework of a bilate 
the activities of promotion 
system, a finite-element cod 

The edit ing of a complete 
users guide. Sample tests f 
and Plexus have been compl 
ENEA is now involved under 
the implementat ion of Caste 
evolution of the Castem syst 
During 1988, a wide program 
the execution of sample tests 
t h e Cas t em sys tem for 
materials , thermoelasticity, 
the development of process 
schematizations and for the 
the execution of an in te rna 
validation in the field of na t 

Primary and Intermed 

During past years in the fra 
and FIAT a group of rotat in 
leak into the external atmos 
The series of functional test 
have been carried out. 



The tests had the objective of evaluating the behaviour of the sealings 
under the nominal running conditions of SPX-1, reference conditions for 
the future European reactor, and under particularly critical conditions (a 
reduction in 50% in the supply of the lubricating oil, the presence of 
vibrations modelling seismic effects, the simulation of emergency scram) 
so as to evaluate the functioning limits. 
After a total running time of 900 hours, the sealings were taken down and 
subjected to damage analyses. In particular the upper sealing resulted in 
an optimum condition with no signs of wearing of any import, whilst the 
lower one showed indications of blistering on the graphite ring, a sign of 
high local heating. 

This phenomenon is a consequence of an absorption and subsequent 
thermal expansion of the lubricating oil in the porous graphite, and 
happens in the first instants of load of the component. 
On the basis of the acquired experience, even though limited by the relative 
shortness of the testing period, ?, positive opinion on the design of the 
sealings (mechanical design, choice of the lubricating system, materials 
employed) was expressed. 

In the framework of the same research contract, the construction of the 
impeller and diffuser castings was completed. 
The technological development of the castings of mechanical pumps for 
fast reactors has provided results which may be summarized as follows: 
a) the castings produced, have demonstrated the viability of producing 
complex castings on the basis of stringest norms (RCC-MR-3411); 
b) the programme of activity has finally allowed the system of quality 
assurance of the company producing the castings to be tested with positive 
results, the producer being thus qualified as a supplier of N° 1 category. 
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Abstract 
The FBR programme in Japa 

Reactor Joyo commenced th 
Monju construction was 63 
including design, manufac 
site work is now 89% comp 

In 1988 JAPC evaluated th 
plant maintenability on both p 
expected to start the conceptu 

1. Experim 

1.1 Genaral Status 
The operation histor 

Fig.1.1. This report cove 
experimental fast reactor 
1989. 

The reactor finished 
middle of May 1989, attai 
operation. From the 13th 
period of a duty cycle op 
the driver fuels, of whic 
license from 45 days to 7 
75,000 MWd/t respectively 
using modified driver fue 
days operation was attain 
the maximum burn-up of a 
MWd/t. 


