
NRC U.S. Nuclear Regulatory Commission, Washington

OECD Organization for Economic Cooperation and Development, Paris

PAHR Post-Accident Heat Removal

PFR Prototype Fast Reactor, Dounreay, U.K.

Phénix French prototype breeder, Marcoule

PSB Projekt Schneller Briiter (Fast Breeder Project)

RAPSODIE Experimental fast reactor at Cadarache

Ripcex Cladding materials irradiation in RAPSODIE to determine swelling

and creep

RSB Reaktorteststrecke fUr Schnelle Briiter (fast breeder reactor test

bed), Interatom, Berg. Gladbach 

RSK Reaktorsicherheitskommission (German Advisory Committee on Reactor

Safeguards)

SBK Schnell-Brüter-Kernkraftwerksgesellschaft mbH, Essen

SCK/CEN Studiecentrum voor Kernenergie, Mol

SERENA French-German breeder systems company

Siloe Test reactor at Grenoble

SNEAK Schnelle Nullenergie-Anlage Karlsruhe (fast zero power assembly)

SNR 300 Schneller Natriumgekühlter Reaktor, Kalkar Nuclear Power Station

Super Phénix French demonstration breeder power plant at Creys-Malville 

TNO Netherlands industrial research organization, Apeldoorn

TOP Transient Overpower

TREAT Transient Reactor Test Facility, Idaho, USA

UKAEA United Kingdom Atomic Energy Authority, London

ULK Versuchsanlage für Umluftkiihlung (Recirculation air cooling test

facility), Karlsruhe 

UNC United Nuclear Corp., USA

VEC Variable Energy Cyclotron, Harwell

VIC "Variable Internal Cooling" loop in BR 2

ZEBRA Zero energy facility at Winfrith, U.K.
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1. INTRODUCTION

Nuclear energy has to play a significant role in the energy resources of 

India in the next century. To-day's apparently vast reserves of fossil 

fuels would be under severe strain due to rapidly increasing demand for 

energy. Long-term perspective planning requires Nuclear Energy to play a 

significant role from early part of the next century and share a major 

load.

But, India is not endowed with vast reserves of uranium and must therefore 

aim to utilise more abundant thorium reserves which are estimated to be 

about 350,000 tonnes. Department of Atomic Energy which is responsible 

for the development of nuclear energy in India has therefore planned a 

step-wise approach consisting of t

(i) First phase of the programme of natural uranium based thermal

reactors to produce power and plutonium which is the basis 

of the next phase.

(ii) Second phase of the programme to produce power and breed more and

more plutonium through fast breeder deployment so as to build 

sufficient inventories of fissile material which can then become 

the basis of the third stage.

(iii) To utilise thorium with the help of fissile material produced by 

2nd phase of Breeder Reactors.

2.0 R4D PLANS AND 083ECTIVES

It is in this context, that Department of Atomic Energy has launched in 

early seventies a programme of Research and Development in the field of



fast breeder reactors with the broad aim of developing within the country 

the skills and expertise for design—construction—-and operation of 

fast breeder power stations and associated fuel cycle facilities and 

establish an important source of energy for the future.

It uas recognised that development of all facets of the technology by a 

single country independently of other nations is a very difficult task 

requiring very huge investments and deployment of large man-power and 

international co-operation can play a very important role in reducing 

the overall cost and time required to attain the desired objectives» It 

uas therefore decided to avail of external assistance as and when possible 

and at the same time to proceed ahead to develop from the grass root level 

the technological base for the programme through the setting up of a 

research centre with the following immediate objectives i

A. To set up a liquid-metal cooled fast breeder reactor for 
developing men and materials.

8. To develop sodium technology.

C. To develop fuel and other structural materials for future
fast power reactors.

0. To develop techniques for reprocessing fast reactor fuels.

E. To develop basic chemistry required for the fast reactor and
its fuel cycle.

F. To study safety related phenomenon to get a better understanding 
of risks involved and establish methods to minimise the impact 
on environments.

This lead to the formation of REACTOR RESEARCH CENTRE, KALPAKKAN near 

MADRAS having the main units as given below t

I. FAST BREEDER TEST REACTOR (Design 4 Construction)

II. REACTOR ENGINEERING LABORATORY (Sodium Technology)

III. FIETALLURGY LABORATORY (Platerials Development)

IV. REPROCESSING LABORATORY (Reprocessing of fuel and Blanket)

V. RADIO-CHECIISTRY LABORATORY (Chemical Aspects of Fast Reactor 
and its Fuel Cycle)

VI. HEALTH AND SAFETY LABORATORY
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3.0 PRESENT STATUS

In this centre, we have to-day a staff of about 370 professional engineers/ 

scientists with the necessary support of technical assistants. Itoreover, 

these efforts are supplemented by some contributions from Bhabha Atomic 

Research Centre and other units of Department of Atomic Energy (DAE) like 

Nuclear Fuel Complex and Electronic Corporation of India Limited at 

Hyderabad. Further, Indian Industry is also a partner in this progress 

as they have undertaken to fabricate major nuclear components like sodium 

pumps, sodium to sodium heat exchangers, steam generators, control rod 

drives, fuel handling machines, etc. etc. Side by side, different facilities 

and groups in RRC are making a steady progress and a brief account of the 

progress in different areas is given below. A common feature of the entire 

programme is the emphasis on development of technological base by doing 

things in the 1st phase while increasing emphasis will be placed on 

research in the 2nd phase.

3.1. Fast Breeder Test Reactor

Fast Breeder Test Reactor (FBTR) is an experimental reactor being built 

in Kalpakkam, India in collaboration with France. The reactor is rather 

similar to Rapsodie upto the primary circuits while on the secondary side 

the reactor is provided with steam generators and a turbo alternator 

to produce electricity. The design was initiated in 1969 and the 

construction was launched in 1972 and the construction is well advanced.

The following table gives an outline of the principle features of the 

reactor >

CHARACTERISTICS OF FBTR

Thermal Power - Nominal 42.5 ГЭД

Thermal Power - Stretch 50.0 №l

Electrical Output 12.5 to 15 fU

Nature of the fuel UO^ PuO^

Coolant Sodium



Critical Mass t 

Total Oxide (UO^ PuO^) Kg. 

P u Oj . * «. • • • »

u o2 • • • » • • • •

Breeding Ratio t 
Internal .... ....

External .... ....

T ota1 .... ....

Volume of the Core ....

REACTOR VESSEL 

Diameter, .... ....

Height .... ....

Material of Construction 

CONTROL ROD MECHANISMS 

Number of control rods .... 

Material for control ....

Speed of the rods ....

Weight of B4 С for 7 rods 

Coolant temperature t 

Inlet to the reactor .... 

Outlet from the reactor 

Primary sodium flow ....

Secondary sodium flow .... 

Maximum flux ....

Average fuel burn-up ....

1B0.9

54.26

126.6

0.03

0.47

0.50

about 55 litres

236 cms 

650 cms 

316 S. S.

6

B4 С - with 90$ 010

Same for all withdrawals 
or insertion

about 6.5 Kgs 

380 °C

516 °C (at 45 № new core 

1000 Te/hour 

660 Te/hour

3.07 to 1015 n/cm^/sec

50,000 rWd/te

Barring unforeseen difficulties, the reactor should become operational 

in 82-83.

3.2. Fast Reactor Physics Studies

Efforts have been made to lay a strong foundation and generate the 

capability for a sound and reliable nuclear design of fast reactors 

in the absence of an experimental programme on fast critical assemblies 

The various activities under progress are given below i

Nuclear Data Evaluation, Processing and Testing t A limited evaluation
93? 733 938 740 741

work of nuclear data has been taken up for Th , U , U , Pu , Pu

and Nickel.

Ue have the following data libraries to serve as a beginning for our 

future work : Cadarache Version-1, KEDAK, ENDF/B-IV (limited materials) 

and DLC (from RSIC/0RNL). Based on these libraries and our own evaluations, 

a reference RRC Data File is being generated which would be updated 

continuously.

In addition to the individual data processing codes, a unified code 

system for processing the basic data from RRC Data file or ENDF/B files 

into multigroup sets, is under development. Analysis of simple benchmarks 

for data testing of core and shielding materials is in progress.

Computational Methods and Code Development t A number of diffusion theory 

and transport theory computer codes needed for neutronics calculations 

have been developed or adapted to our computer system. Improvements 

to the numerical algorithms or acceleration techniques in these codes are 

being made and codes based on variational and synthesis methods have bean 

written for faster calculations.

Collision probability methods have been developed to study the effects of 

heterogeneity in a lattice cell and methods to generate anisotropic 

diffusion coefficients for streaming calculations are being developed.

Analysis of Experiments for Validation of Methods and Data t Detailed 

analysis of Rapsodie/Fortissimo measurements on various parameters has 

been carried out with the available data and codes and the causes for some 

discrepancies are being investigated by updating the nickel cross-sections, 

improving the reflector cross-section processing methoda and updating the 

delayed neutron data.

A major programme of analysis of various critical experiments to assess 

our methods and data for the prediction of control rod worths, gamma heating 

in core and blankets, blanket physics, sodium void and Doppler reactivity 

and neutron streaming effects, has been taken up.



Reactor Design and Analysis * The detailed neutronics calculations for 

the Fast Breeder Test Reactor have been completed. Preliminary physics 

design calculations for a 500 fflie fast breeder power reactor have been 

made for the global parameters and detailed studies are being planned.

Heterogeneous core configurations are being examined from the point of 

view of assessing their relative merits and problems аз compared to the 

homogeneous cores.

Kinetics and Safety Analysis > The efforts an kinetics studies are 

devoted towards incorporation of feedback effects in point kinetics 

code, development of space-time kinetics code and codes to calculate 

the power transfer function and feed back transfer function and stability 

analysis.

A major programme of development of code modules required for accident 

analysis comprising of predisassembly phase, disassembly phase and mechanical 

work energy release, has been taken up to study the various incidents 

like LOFA and TOPA. After a detailed review of the flolten Fuel Coolant 

Interaction Studies, codes to calculate the energy release with different 

models are being developed.

Application of Noise Analysis methods for malfunction detection in fast 

reactors has been extensively studied and efforts are being concentrated 

on a few specific techniques of accoustic and temperature noise measurements 

for detection of sodium boiling.

Radiation Transport and Shielding * The neutron and gamma shield design 

studies for Fast Breeder Test Reactor have been completed.

Radiation transport in bulk shields is being studied using improved 

discrete ordinate methods and Honte Carlo techniques. Albedo-Monte Carlo 

methods have been extended to radiation streaming in ducts and techniques 

to generate albedo data are being studied.

Study of the various shielding benchmarks available for assessing the data 

and methods has been started.
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Evolution, distribution and release of fission products and corrosion 

products in sodium cooled fast reactors is being studied.

Planning of Start-up Experiments in FBTR t The various physics experiments 

to be performed during the start-up of FBTR have been planned. The special 

equipment needed for incore measurements are being designed and the 

methods of analysing the results are being finalised.

3.3. Reactor Engineering Laboratories

Launching of FBTR construction in early seventies had become possible only 

because of the system consultancy agreement with CEA, France and industrial 

know-how agreements with different French companies for the manufacture 

of various nuclear components under licensing arrangements in the works 

of Indian manufacturers. Simultaneously, therefore, steps have been 

initiated to develop the technology of sodium and train manpower for taking 

up the responsibilities which arise from construction and operation of 

F8TR. During this process, a large number of small experiments have been 

executed and the experience of these forms the basis of expansion of the 

activities in the future. The salient points of these experiences are t

(i) Development of methods for purification of sodium. Based on the 

pilot-plant experiment a larger installation has been designed to 

purify the sodium required for FBTR.

(ii) Design, construction and operation of a 500 Kid sodium loop which 

has been used to train personnel in handling sodium circuits.

As a result of these operations we are now proceeding to the 

design and fabrication of a sodium pump having the same specific 

speed as the pump required for the next stage of our programme.

(iii) Test facilities have been put into operation for l

(a) endurance testing of fuel pins and fuel subassembly in high
temperature flowing sodium;

(b) Testing in sodium of control rod drive mechanisms}

(c) Caliberation of E.PI. flow meters required for FBTR in a flowing
sodium loop;



(d) Hydraulic testing of different types of subassemblies entering 
the reactor vessel (fuel, blanket, reflector, steel, etc* etc.) 
to obtain the required flow distribution without cavitation;

(e) To study carbon pick-up by stainless steel and resultant changea 
in the mechanical properties;

(f) Development of instruments like transit time flou meters, zero 
time constant thermocouples, ionisation detector for detecting 
micro-quantitie9 of sodium/sodium oxide aerosols in air, 
continuous and discontinuous level probes, etc. etc.

(g) Development of rupture disks for sodium and other applications.

3.4. Metallurgical Activities (in support of Fast Breeder Reactor Programme)

Materials for fuels and cladding and structural materials are being 

studied. With respect to fuels, in addition to the development of the 

fabrication technology of the driver fuel for FBTR the advanced fuels 

like carbides, nitrides and carbonitrides are also being'studied (at BARC).

A Radio-metallurgy Laboratory uhich is a hot cell facility for carrying 

out post-irradiation examination of fuel pins and fuel assemblies from 

FBTR is being set up. The laboratory is being equipped for the complete 

range of post-irradiation evaluations including dimensional measurements, 

non-destructive tests like eddy current testing, x-ray graphy and neutron 

radiography, measurement and collection of fission gases for analysis, 

mechanical tests like tensile tests, rupture and burst tests on tubes and 

impact tests, optical and electron metallographic studies and electron 

probe microanalysis.

The various supplies of stucturai and constructional materials (plates, 

forgings, pipes, etc.) and the fuel clad tubes procured for FBTR are being 

evaluated in detail for their mechanical corrosion and other metallurgical 

properties. The objectives of these evaluation programmes are two—fold-—

(1) to assure that the materials meet the long-time properties requirements 

assumed in the design over and above the short-term acceptance criteria 

and (ii) to provide the base line data with uhich the changes in the 

properties and metallurgical characteristics of the materials that occur 

during in-reactor service (irradiation and sodium exposure) could be 

monitored as part of a materials surveillance programme.

A detailed study of the effects of the various parameters on the different 

mechanical properties like tensile, creep, fatigue and impact properties 

of the austenitic stainless steels has been undertaken. The influences 

of grain size and the amount of cold work on the creep and rupture behaviour 

of type 316 stainless steel are being investigated. In addition, the roles 

of temperature, applied stress and the test environment on the various 

creep properties like rupture life, minimum creep rate, rupture ductility, 

etc. are being examined. Extensive tensile testing of these stainless 

steels is being carried out in the temperature range of-20°C to 800°C 

uith a vieu to studying their deformation behaviour and its dependence 

on various microstructural features. Moreover, the influence of specimen 

geometry on the tensile ductility is being studied. Characterisation of 

ageing embrittlement of austenitic stainless steels using the fracture 

mechanics concepts has also been undertaken.

A systematic study of the effects of the uelding processes and techniques» 

choice of electrodes, filler uires, flux, etc., pre- and post-weld heat 

treatments on the macro and the microstructures, mechanical properties and 

corrosion behaviour of the auatenitic stainless steel weldments has been 

undertaken. The variation in the properties between the weld deposit, 

the base metal and the heat affected zone is being given special attention.

A detailed analysis of the composition and the microstructure of the 

weldments with special reference to the -ferrite phase is being carried 

out. The effects of cold work, heat treatments and other thermomechanical 

treatments on the tensile, creep, impact and fatigue properties of these 

uelds are investigated. Electro-chemical techniques to carry out selective 

dissolution of the austenite phase from the stainless steel ueldments have 

been developed.

Compatibility of austenitic stainless steels in liquid sodium at 500 to 

650°C in static and recirculating systems is being studied. A mass transfer 

loop has been designed and being built to study the effects of impurities 

in sodium, sodium velocity and temperature. Localised corrosion of 

austenitic stainless steels in chloride environments is being studied by 

E l e c t r o c h e m i c a l  t e c h n i q u e s  s u c h  as potentiostatic and potentiokinetic
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polarization. Galvanic corrosion of stainless steel/low alloy steel and 

copper/carbon steel are also being investigated. Stress corrosion cracking 

of stainless steels and low alloy steels in caustic environments and 

chloride-containing aqueous solutions are examined. Atmospheric corrosion 

of austenitic and ferritic steels with different fabrication and heat 

treatment history is evaluated by exposing samples on atmospheric corrosion 

panels.

Stainless steel, the major structural material of fast breeder reactor, is 

susceptible to sensitisation during the various stages of fabrication and 

heat-treatments, resulting in deterioration of mechanical properties and 

corrosion behaviour. To arrive at the optimum heat treatment parameters 

necessary for avoiding such sensitisation, a time-temperature-corrosion 

diagram is being developed. The influence of cooling rates on sensitisation 

is also being studied. A new method for evaluating the critical cooling 

rates has been developed. The microstructural aspects of the sensitised 

components ere also being investigated using electron optical methods.

3.5. Reprocessing Programme of the Fast Reactor

The reprocessing programme for reprocessing of irradiated fuels from fast 

reactors will be the extension of the reprocessing technology developed 

for thermal reactors for which India has a strong base. In the first 

phase attention has been focused on developing techniques for reprocessing 

mixed oxide fuels while the possibility of having to deal with advanced 

fuels at a later date has been kept in mind. Therefore the efforts are 

concentrated on various aspects of aqueous fuel reprocessing technology. 

However, some studies of pyro-chemical methods applied to head-end steps 

like volaxidation, chemical decladding at high temperatures and high 

temperature operations that form preliminary steps for conversion of various 

advanced fuels to oxide form would also receive attention. Evaluation of 

pyro-chemical methods is proposed to be taken up for keeping the options 

o p e n ,

A facility has been built to permit initiation of studies in the following 

areas s
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1. Studies on the solubility of irradiated fuel and blanket 
materials and the equipments needed for the dissolution;

2. Recovery of fissionable material from the undissolved residues;

3. Treatment for off gases like iodine and tritium including the 
study of filters for containment of particulate activity;

4. Studies on flow sheet based on aqueous processing of fuel;

5. Development of centrifugal contactors of required capacities;

6. Studies on the sintered filters and centrifuges for 
clarification of the feeds;

7. Studies on methods of final conversion of the fissile material 
from the solution to a suitable solid form;

8. Evaluation of specifications of materials to be used and 
establishment of fabrication procedures to be followed;

9. Design of remote handling systems suitable for remote 
maintenance;

10. Development of mechanical devices like choppers and casks 
for handling fuels;

11. Improved instrumentation.

The development work is being initiated in steps as individual equipments 

and set-ups are getting ready. The laboratory is on the threshold of 

entering active development work.

3.6. Radlochemlstry

The chemical aspects of the fast reactor programme ie the responsibility 

of the Radiochemistry Laboratory being set up at Kalpakkam. This 

laboratory houses a bank of hot cells, facilities for handling irradiated 

and unirradiated fuel materials and a sodium laboratory.

facilities are being set up for post-irradiation studies including burn-up 

measurements. With a view to understanding the chemical behaviour of 

fuel, re-distribution of U, Pu and oxygen are studied as well as the 

behaviour of fission product elements.

A programme of basic studies on the thermodynamics of U, Pu systems is 

just underway. U8ing techniques such as Knudsen Cell-Flass spectrometry, 

thermal analyser, x-ray diffraction and solid-electrolyte e.m.f. cells,



the gaps in our knowledge of thermodynamic parameters and phase relationships 

in uranium/plutonium systems are sought to be filled in. These and thermo

migration studies will be folloued by out-of-pile simulation experiments»

The sodium laboratory has standardised techniques for the characterisation 

of commercial sodium that is being received at site and later of the 

purified reactor grade sodium. A small sodium loop is being set up to 

develop and calibrate oxygen and carbon meters as well as to standardise 

equilibration techniques. Solubility of manganese in sodium is being 

measured.

Analytical support facilities have been set up for the analysis and 

characterisation of a wide variety of materials from fuel materials to 

steels and raw materials.

3.7. Study of Fast Reactor Safety Problems

The primary objective of the Safety Research Programme is the study of 

safety problems related to sodium cooled fast reactors and the generation 

of data needed for the assessment of safety of these reactors.

Some of the ongoing activities are centred on the following areas of 

investigation t

Response of Reactor Structure to Energy Release under DBA Conditions i An 

experimental programme was undertaken at Safety Research Laboratory to study 

the response of reactor structures to dynamic loads sq as to obtain 

information that could be of use in the evaluation of the integrity of the 

structures under 08A conditions. In the experimente that have so far been 

carried out, a charge of high yield explosive known as composition PEK-1 

with a velocity of detonation of 7 mm/u sec and detonation pressure of 100 kbar, 

was set off inside an open water filled seamless cylindrical vessel (Radius 

to wall thickness ratio of 20 to 40). The shock overpressure on. the vessel 

wall in the charge plane was measured. The impulse received by the vessel 

wall was determined in thtese experiments from the pressure traces. The 

behaviour of both the impulse and the residual vessel strain have also been 

analysed and found to be similar to what was observed in earlier work of 

Teypkin and Wise and Proctor.
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The extension of these experiments to slower explosives and to vessels with 

a large radius to wall thickness ratio ( 80) is in progress.

Study of Fuel Behaviour in Reactor Transients : Fuel overheating in a

power transient has been simulated at Safety Research Laboratory by rapid 

deposition of energy in an UO^ pellet by discharging through it electrical 

energy stored in a capacitor bank. The spherical nature of the UO^ aerosols 

produced as determined from microscopic examinations and the range of 

particle size obtained by use of an Anderson Air Sampler point to partial 

pellet vaporisation. The total quantity of aerosols generated was estimated 

at 1-3$ by alpha activity measurement. Instrumentation for measurement of 

the actual amount of energy deposited in the pellet is being incorporated.

Studies on Sodium Fires and Aerosols t The experimental programme of 

Safety Research Laboratory in this area is directed towards laboratory 

scale experiments on pool and spray fires under different conditions of 

humidity, temperature and oxygen concentration. These are intended to 

yield data on burning rates, pressure transients, sodium and sodium oxide 

aerosol characteristics, their formation and release rates.

In order to study the coagulation behaviour of sodium oxide aerosols, a 

series of experiments were conducted in an experimental chamber of about 

1 cubic metre in volume. Sodium aerosols were generated by heating gram 

amounts of sodium in a stainless steel container and sweeping air over the 

molten sodium. Aerosols released were sampled by size selective samplers 

to obtain the particle size distribution. A computer code has been written 

to solve the coagulation equation describing the behaviour of an aerosol 

in a closed vessel as a function of time. Initial half-times for mass 

concentration evaluated by the code agree well with the experimentally 

measured values.

3
For sodium fire studies a mild steel chamber of 5.4 PI volume is in use. 

Growth of sodium aerosols released from sodium fire as a function of
3

relative humidity was studied using a study chamber of 5.5 m volume. 

Experiments are in progress to study the filtration characteristics of 

different filters for sodium aerosols.



Shielding Properties of Reactor Concretes Containing Rare Earth Materials » 

The possibility of using rare earth oxides in shielding concrete has been 

envisaged by many workers. In the biological shield concrete of Rapsodie, 

rare earth oxides have been made use of in place of boron. However, 

detailed analysis of the shielding properties of rare earths containing 

concrete is not available in open literature. SRL has undertaken a 

detailed study of the neutron attenuation properties of rare earth concrete. 

In the first phase of this programme, concrete mixes of different densities 

and percentage fractions of rare earths/boron have been used to manufacture 

test blocks and the engineering properties such as compressive strength, 

tensile strength, shrinkage, thermal conductivity, thermal expansion etc. 

determined.

In the subsequent stage, measurement of neutron spectrum and dose for 

different thicknesses of concrete for different incident neutron spectre 

has been taken up. A comparative study of the experimental and computed 

radiation field characteristics is then expected to provide the basis for 

optimisation of actual reactor shield configurstion. This work is also 

supported by the IAEA as a research contract.

Other areas of investigation which have been taken up at SRL include the 

study of the transport and deposition behaviour or fission and activation 

products in the flowing sodium systems. A pumped sodium loop is being 

set up at SRL for this purpose.

Besides the above, a programme of study of fuel-coolant thermal interaction 

and their effect on subassembly structures has just been initiated. The 

emphasis as currently envisaged in these experiments is to study the degree 

of interaction when finely divided fuel particles are injected into sodium.

In the first phase of the studies it is proposed to characterise the 

particle produced in air using the electrical discharge set up described 

above as a function of both the rate and the amount of specific energy 

deposited in fuel. Experiments are also being planned to study the influence 

of the initial temperatures, drop sizes and dropping velocity on the 

conversion of thermal to mechanical energy and the Pinal particle size 

distribution when molten metal is dropped into a relatively cool liquid 

simulating fuel-coolant interactions.
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A REVIEW OP THE ITALIAN FAST REACTOR PROGRAMME 

P .  PIERANTONI

CHEN Past Reactor Programme 

Via Arcoveggio, Bologna, Italy

1. INTRODUCTION

The 1979 was a quite difficult year for Italy in 

the energy sector expecially for gasoil availability.

The crisis was originated by the inadequacy of the meth 

ods used by the Government to fix prices for oil prod

ucts to be sold in Italy whereas crude oil prices are 

substantially different in the free market compared to 

those paid on long term contracts.

The main attention was paid to solve short-term 

problems and to settle criteria to be used during a 

possible emergency in electricity -supply system. Also 

the construction of most of our conventional power 

stations was delayed during the seventies. In Italy, 

difficulties are coming up against every power station 

even if they are turbogas type.

At the end of 1979 a set of decisions has been 

taken: the criteria for firtijig oil product prices were 

changed; the ENEL rates were raised to balance the bud

get in 1981. The 1979 winter has passed without major 

troubles due to -tie quite nice weather conditions and to a 

large increase (of about a factor of three) of electric 

ity imported by other countries. In the meantime the 

Government presented a B i l l vto the Parliament to stimu 

late energy savings expecially in the house heating 

sector and to boost use of solar and hydroelectric 

energy. ENEL will supply 100.000 solar boilers and hydro


