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In the 1980’s a number of PWR nuclear power plants detected an issue when top nozzles 
separated from fuel assemblies while they were handled in the spent fuel pools. This separation 
occurred at the bulge joints connecting the 304 stainless steel sleeves to the zirconium thimble 
tubes below the top nozzle. The failure mechanism was concluded to be intergranular stress 
corrosion cracking (IGSCC) of the stainless steel sleeves that connect the top nozzle and the 
thimble tubes to form the skeleton of the fuel assembly. The susceptible fuel assemblies are 
those with welded top nozzles and top grid sleeves made from stainless steel 304 or 304L with 
carbon content higher than 0.03%.
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This stress corrosion cracking could result in 
top nozzle detaching from the fuel assembly 
when the fuel assembly is lifted for handling.  
Additionally, as reactor pools are approaching 
their full capacity, some nuclear power plants 
are storing the spent fuel assemblies in 
containers. Therefore, these fuel assemblies 
need to be safety handled to the interim 
storage casks. 

To solve the situation ENUSA has developed 
a special device named ESPIGA. Fuel 
assemblies affected by top nozzle sleeves 
IGSCC will be conditioned with ESPIGA device 
and them safely handled using  the standard 
handling toosl with no limitations. Once the 
fuel assembly is conditioned, it is classified as 
undamaged for dry storage and transport. 

ESPIGA device is a structural component 
designed to support the weight of the fuel 
assembly complying with the design criteria 
for 17x17 12-ft assemblies. The device 
consists of two rods (inner and outer bars) 
and two nuts.

Zone affected by IGSCC.

The rods are introduced through the instrument tube and fixed to the top and the bottom nozzles.

The outer rod is a round bar with a through hole along the length with an enlarged bottom end 
and a threaded top end. The inner rod is also a round bar with an enlarged bottom end and a 
threaded top end. This inner rod is placed into the hole of the outer rod. 
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ESPIGA device assembly.

ESPIGA is designed to fulfil the following requirements: 
• installation in the rack position without moving the fuel assembly,
• compatible with core components after installation,
• allow uninstallation,
• support different conditions due to the Spanish spent fuel management strategy.

Spanish spent fuel management strategy implies the following steps for spent fuel: 
• storage in the reactor spent fuel pool (temperature of 65 oC maximum),
• storage in a dry spent fuel storage facility in site (ATI in Spanish). The maximum initial 

temperature could be up to 400 oC and it cools slowly (approximately 250 oC after 20 years).
• transport and storage in a centralized temporary storage (ATC in Spanish) for periods up to 

one hundred years. The maximum initial temperature could be up to 400 oC.

ENUSA has considered the need of handling and 
storage of these fuel assemblies for all these 
conditions. 

In order to ensure the ESPIGA performance at these 
demanding conditions, a specific corrosion resistant 
alloy has been selected for its excellent mechanical 
properties at both low and high temperatures even 
after long periods of time (100 years). 

ESPIGA is installed into the fuel assembly following 
the next steps. First, in order to allow the installation 
of the device into the instrument tube, the top nozzle 
instrument tube plug is drilled. The diameter of 
this hole is slightly higher than the instrument tube 
diameter. The machining method used is electrical 
discharge machining (EDM), equipment developed 
with the support of the Spanish company ENWESA.

Once the hole is drilled, ESPIGA bars are  introduced 
through the instrument tube. For this step, the two 

rods of the device are positioned so that the inner rod is located inside the outer rod with the 
enlarged bottom ends aligned.
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When the device bottom ends are located below the 
bottom nozzle adapter plate, the rods are turned so 
that the bottom ends get a higher cross section. This 
relative positioning of the two rods is fixed with a 
nut. After that, the positioning of ESPIGA against the 
fuel assembly is performed by lifting the device up to 
the bottom end is in contact with the bottom surface 
of the bottom nozzle. Then the second nut is turning 
against the top surface of the top nozzle.

An EDM equipment and several tools for 
installation of ESPIGA device have been designed 
and manufactured. The EDM equipment includes 
a suction system to remove the very fine particles 
produced during hole drilling. The nozzle of the 
equipment is placed by two guide pins that fit into 
the top nozzle holes for alignment.

ENUSA has also developed special tools for 
installation/uninstallation, two short tools and one 
long one with a length of 10 
metres. 

ENUSA has carried out 
several tests to demonstrate 
the feasibility of the ESPIGA 
installation and also to verify 
its structural behaviour. These 
tests have been done at the 
ENUSA fuel manufacturing 
facility in Juzbado (Salamanca). 
The results show that the 
ESPIGA accomplishes all the 
design requirements. Final tests 
with real product are scheduled 
in the coming weeks, in both 
dry and under water, this last 
one in a Spanish nuclear power 
plant.

ESPIGA device is an ENUSA trade mark, already patented with grant date November, 2015. It 
represents an ENUSA development for spent fuel conditioning that ENUSA has performed and 
offers to the nuclear industry in order to solve the IGSCC top nozzle sleeves issue for storage and 
transport.
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IbErDrOLA extends the GENUSA fuel 
supply to 2017
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The Spanish based company GNF ENUSA Nuclear fuel SA (GENUSA) has signed a contract 
extension to supply GNF2 fuel and services to Cofrentes nuclear power station. 

Under the agreement, IbErDrOLA will receive advanced fuel technology from GENUSA. 
In particular, GENUSA will supply the fuel batch in 2017 for the reload 21. This reload batch 
constitutes an extension of the current contract for a fourth reload.

Cofrentes Nuclear Power Plant, a bWr-6 type reactor, is the largest electrical power installation 
among Spain’s nuclear power plants, counting on 1,092 MWe. 

GENUSA will supply fuel 
and engineering services to 
Iberdrola including fuel product 
design, components, uranium 
oxide powder conversion 
and engineering services. 
Global Nuclear Fuel (GNF) 
will manufacture the fuel 
bundle components, ENUSA 
will do the pelletizing and 
the fuel assembly while both 
organizations will share the 
responsibility to provide the 
engineering services as needed. 

Therefore, this new contract ex-
tension shows  Iberdrola long-
time relationship with GENUSA 
as a reference supplier in pro-
viding consulting services and 
customized fuel products.

Since 2009 up to date Cofrentes 
has received more than 550 fuel 
assemblies of GNF2 type. The 
GNF2 improves the design of 
the proven GE14 10x10 design 

lattice providing customers with efficient fuel cycle economics, enhanced performance and 
flexibility in operation. The next evolution of this fuel is the GNF3, which is already available in 
lead use assembly quantities in operation today in the USA.
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The expectation is that GENUSA will provide 
NSF material channels with the GNF2 fuel for 
Cofrentes. This channel material is the most 
advanced design that minimize channel 
distortion and is resistant to both fluence 
gradient-induced and shadow corrosion-
induced bow. Therefore, it prevents control 
blade -channel interference, helping the 
nuclear power station performance. 

GENUSA is a Spanish company based in 
Madrid owned together by GNF and ENUSA 
Industrias Avanzadas S.A. (ENUSA). GNF is 
a joint venture led by GE with Hitachi, Ltd. 
and Toshiba. ENUSA is a company owned by 
the SEPI and the CIEMAT.

GENUSA Company exemplifies the 
technology and commercial agreements 
that exist between GNF, GEH and ENUSA 
since the early 70`s to the end of 2017. 
Across Europe, GENUSA provides reliable 

and safe nuclear fuel to energy companies that operate power plants of boiling water reactor 
(bWr) designs. The current vision and challenge of GENUSA for the future is to serve the 
European market as reference supplier of nuclear fuel and associated services for the bWr 
reactors. 
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SNPI, ENUSA and TECNATOM enter into an 
agreement for technological cooperation
ENUSA and its partner TECNATOM have entered into an agreement with Suzhou 
Nuclear Power research Institute (SNPI) in the field of nuclear fuel inspection systems

The three partners have entered on January 28 into a framework agreement, based on which 
the Spanish side will supply fuel inspection equipment and services developed by ENUSA and 
TECNATOM to SNPI, one of the companies belonging to the China General Nuclear Power 
Corporation (CGN). As of September 2015 the CGN group had 14 reactors in operation and 12 
more under construction in China.  

The two Spanish companies began cooperating with SNPI in 2014 with the signature of a supply 
agreement for the SICOM-UT ultrasonic irradiated fuel inspection system, jointly developed 
by ENUSA and TECNATOM. This system was successfully delivered last year to SNPI after 
acceptance tests were conducted at CGN facilities close to Daya bay nuclear power plant, in 
China’s Guangdong province. 

The new agreement 
is expected to open 
a new business 
opportunity for 
Enusa in the fast-
growing Chinese 
nuclear market. The 
equipment of inte-
rest for the Chine-
se side have been 
developed and 
extensively tested 
in Spain and other 
European countries 
as part of ENUSA 
On-Site Fuel Servi-
ces regular opera-
tions. Among these 
equipment it is no-
teworthy to men-

tion the SICOM family of inspection equipment, which comprises ten different technical solu-
tions for the most common fuel inspection services at a nuclear power plant.

ENUSA’s QUEST FOR NEW MARKETS

ENUSA has embarked in an internationalization strategy to diversify its portfolio of markets and 
products. The Chinese market is one of the main objectives of this strategy due to the size and 

Signature ceremony of the SNPI, Tecnatom, Enusa framework agreement.
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The ENUSA internationalization 
strategy is focused on new markets 
with high potential growth, 
being the first target the Chinese 
market. In Asia Korea and India 
are also markets of interest. Other 
regions where ENUSA is working 
actively to promote its products 
and services are South America 
– Argentina and brazil – and the 
Middle East countries.

The nuclear fuel inspection 
equipment is the business area 
that has received more attention 
so far from prospective customers. 
In China the first contract was 
signed in 2014 for the supply of an 
ultrasonic inspection equipment 
to the Yibin fuel plant operated 
by CJNF, a company belonging to 
the CNNC group. This was later 
followed by another agreement 
for the supply of an eddy current 
inspection line. The Yibin fuel plant 
is the main source of nuclear fuel 
assemblies for the Chinese fleet of 
nuclear reactors.

In South America Enusa has parti-
cipated in several projects led by 
its partner TECNATOM the most 
significant of which is the supply 
of a Tescan passive scanner to the 
Resende fuel plant operated by Indústrias Nucleares do Brasil (INB.) ENUSA has also cooperated 
with Tecnatom in the supply of the Angra-1 full scope simulator.

ENUSA is one of the founders of the Spanish Nuclear Group for Cooperation (SNGC), a venture 
of four Spanish companies (TECNATOM, ENSA, rINGO VALVES and ENUSA) aiming at jointly 
developing their international nuclear business.

ENUSA, TECNATOM and NUTECH representatives at CGN 
headquarters in Shenzhen.

ambition of its nuclear program. China has a goal of 58 GW of nuclear capacity with additional 
30 GW under construction by the year 2020, what makes it the fastest growing nuclear market 
worldwide.
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ETSA, a global irradiated material logistics 
supplier
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Safety and security. The point of view of transport operator of nuclear and radioactive 
materials

Around 1.5 million packages (7.500 
packages every working day) are shipped 
every year within, between - into and out 
of EU Member States by land, sea and 
air. This fact accounts 1% of dangerous 
goods transports in Europe. The 
transport involves many types of nuclear 
and non-nuclear radioactive materials 
and radiation sources for applications in 
medicine, research, industry, agriculture, 
geology and nuclear power production. 
The transport quantities ranges from 
negligible amounts of radioisotopes used 

in consumer goods to -although infrequently- very-large quantities in shipments of irradiated nuclear 
fuel or high-level radioactive waste.

Nuclear/radioactive transport industry is the responsible in shipping radioactive materials, safely 
and securely, every day around the world.  

NUclEAR ANd RAdiOAcTivE TRANSpORTS chAllENGES
There are a large quantity of international regulations that protect the vulnerability of the nuclear 
and radioactive material in public domain and consider all potential risks that may arise during 
transportation. 

The transport activities vary in size and complexity and may involve numerous organizations, e.g. 
Competent Authorities, consignors, shipping agents, carriers, and consignees.

lOGiSTic OpERATOR ROlE iN ThE NUclEAR MARKET
Shippers and consignors of the nuclear and radioactive market cannot only focus on control of all 
the complex variables involved in transport: Transport cannot be considered the simple use of trucks 
and vans.

This kind of transport is special and requires a logistic operator with high added value, and therefore, 
shippers and consignors must cooperate with specialized logistics companies.

The nuclear and radioactive logistic company has the responsibility to ensure that the goods are 
ready for the transport, having met all requirements.

The experience and “know-how” of the transport operator helps to minimize potential risks during 
shipments, and it is an insurance for the fulfillment of the security and safety requirements.

www.enusa.es
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To guarantee the safety, security and all regulations, at the end, the transport operator has in its hand 
the responsibility of control a huge quantity of variables, materials, different volumes, frequencies, 
etc…

SAFETy ANd SEcURiTy ASSURANcE dURiNG TRANSpORT
There are huge differences to perform a transport between two points, in function of the good, 
the radiological measures, transport modal, country, etc…: The different scenarios in a globalized 
nuclear market and how the logistic operator can fulfill the security and safety necessities. 

between all the characteristics, linked to reach the minimal risk probability, the logistics operator 
must consider:

Since 1996 ETSA (ENUSA subsidiary 
company) is the only Spanish 
logistics operator specialized 
on servicing the nuclear and 
radioactive industry. Nowadays,  
ETSA has some technological 
systems specifically designed for 
the management of nuclear and 
radioactive transport.

lOGiSiTic MANAGEMENT 
SOFTWARE dEvElOpEd 

By ETSA:

DIVERSITY ON TRANSPORT
NECESSITIES SPECIALIZED RESOURCESA UNIQUE REGULATORY REGIME, 

MULTIPLE COUNTRIES REQUIRE

• Different kinds of goods and forms:
- Fissile material
- Sources
- Medical
- MOX
- Tools
- Wastes (...)

• Volume and weight
• Package type
• Isotope half-life
• Multimodal

• Control of international regulations
• Package approvals
• Transport authorizations
• Cargo and recovery insurance
• Shipment certificate
• Escorts
• Customs
• Coordination between reulatory   
   bodies and authorities
• Insurance nuclear liability

• Qualified people
• Specialized technical
• Specialized drivers
• Safety advisor
• Continuous traineeship
• Specialized transport resources
• Homologation of subcontractors
• Maintenance programs

MANAGEMENT
GUARANTEE

TRANSPORT PERFORM 
TO THE EXCELLENCE

• Integrated systems
• Quality assurance system
• Environment assurance system
• risk assurance system
• radiological protection programs
• route design
• Confidentiality (Securety)
• Control with new technologies
• relationship with insurance companies

• Communication procedures
• GPS
• 365 x 24 hours monitoring
• Coordination between actors
• Crisis management
• Denials management
• Delays management
• Experience traineeship
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Participation of ENUSA in the third phase 
of the SCIP research project
One of the working methods of the Nuclear Energy Agency (NEA) of the Organization for Economic Co-
operation and Development (OECD) is to organize joint research projects to enable interested countries, 
on a cost-sharing basis, to pursue research or the sharing of data with respect to particular areas or 
problems. The natural representatives of the NEA member countries in these projects are the regulatory 
bodies, and the Consejo de Seguridad Nuclear (CSN) participates in several NEA projects representing 

Spain. ENUSA has an already long tradition of collaboration 
with the CSN in this field by providing technical support to 
the Spanish participation in the fuel safety related projects. 
Currently, ENUSA participates in the CAbrI International 
Program (Water Loop Project) and in the Studsvik Cladding 
Integrity Project (SCIP).

The SCIP project has been running for over 10 years now. 
Phase I started in July 2004, and made use of the hot cell 
facilities, the r2 reactor (decommissioned in 2005) and 
the general expertise available at the Swedish Studsvik 
laboratories in order to assess material properties and 
determine conditions that can lead to fuel failures. The 
major focus was on cladding failures that are caused by 
pellet-cladding mechanical interaction, especially stress 
corrosion and hydrogen-assisted failure mechanisms, as well 
as on the propagation of cladding cracks. A second phase 
of the project (SCIP-2) started in July 2009, and was built 
on the considerable knowledge generated in the previous 
project phase. The goal was similar than in phase 1, but in 
this case focusing on the role and behavior of fuel pellets in 
the dominant failure mechanisms for water reactor fuels, 
generating high quality experimental data that improves the 
understanding of the phenomena involved. 

SCIP-3 started in July 2014 and aims to study loss-of-coolant 
accident (LOCA) and off-normal temperature transients 
from a safety and operational point of view. This third phase 
includes both experimental and modelling work, and its 
scope and objectives are the following: 

• Determine and quantify parameters affecting fuel fragmentation and dispersal in case of LOCA: The 
mechanism behind the fine fragmentation and fuel dispersal observed in LOCA tests with very high 
burnup fuel are studied to determine and quantify the parametric thresholds of fuel fragmentation 
and dispersal. The investigation will include the effects of fuel burnup and microstructure, cladding 
strain, temperature, internal gas pressure and gas flow at the time of rupture, and the importance of 
transient fission gas release. 

www.enusa.es
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 The integral LOCA experiments are being co-ordinated with the experiments performed in the Halden 
research project, in order to increase the knowledge gained from the two testing programs. Some 
experiments using sibling fuel will be performed at both laboratories. 

• Analyze the consequences of off-normal temperature transients: Transients leading to cladding 
overheating even without large cladding strain or failure will still affect cladding material properties to 
an extent that might challenge continued operation or normal waste handling, transport and storage. 
The objective of this part is to define criteria and assess overheated fuel rods for classifying them as 
undamaged or damaged. 

• Effects of axial load on cladding failure: Large axial dimensional changes are induced in fuel rods by the 
temperature occurring during a LOCA. restricting axial contraction during quenching, e.g. by mechanical 
interaction with spacer grids, might impact the extent of cladding damage and fragmentation. 

• Study the impact of power ramp rates on PCI failure risk, assessing the mitigating effect of low ramp 
rates on PCI fuel failure risk and providing a basis for eliminating unnecessary conservatism during 
plant operation. 

• Support model development and verification: SCIP-3 contributes to the mechanistic understanding of 
fuel fragmentation and dispersal phenomena and thus support model development. Modelling is also 
used to support the definition of experimental parameters.

ENUSA has participated in the project since its inception in 2003, contributing to the technical work of 
the project through the review and management committees, and is currently chairing the project’s 
Program review Group. ENUSA has also provided irradiated PWr fuel for the experiments of the 
different project phases. The fuel provided was fabricated by ENUSA and irradiated in high burnup and 
new cladding material demonstration programs that were run in the NPP Vandellós 2, and covers a 
wide range of enrichments, burnups and cladding materials, and part of it was doped with Gadolinia. 
Since the fuel was deeply characterized before irradiation, as well as during and after its operation in 
the reactor, these fuel samples are especially suited for all kinds of tests end experiments. In this third 
phase of the project, the fuel is being used for heating tests and LOCA type experiments, including 
fragmentation and integral LOCA tests. In particular, the very high burnup material provided is of great 
interest for the process of determination of fuel fragmentation thresholds currently being performed.

Fuel rod 
ballooning and 
rupture during 

LOCA.

Fuel 
fragmentation 
after LOCA.
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During first week of December 2015, ENUSA and Westinghouse Germany (WEG) successfully 
delivered eight LTAs (Lead Test Assemblies) in Trillo NPP. European Fuel Group (EFG), alliance formed 
by ENUSA and Westinghouse has supplied these LTAs, which have been manufactured in Västerås by 
Westinghouse Sweden (WSE). According to the information, the eight fuel assemblies will be loaded 
into the reactor in the next May 2016 outage.

Fuel delivery in Trillo 
was a challenge due to 
several aspects:

www.enusa.es12

Lead test assemblies delivery in TrILLO NPP 

Strongback and traveller attached to horizontal lifting beam outside 
the reactor building.

Experience gained on Westinghouse fuel deliveries in Germany in KWU plants was very important 
for the process definition. However, specific adaptations were required in the equipment used 
in German plants due to Trillo NPP configuration. Once these modifications were identified and 
applied on the equipment, they were tested in a blank test performed in July 2015 to assure the 
compatibility of the equipment and process with the plant during the real fuel delivery.

The fuel assemblies have been shipped from Västerås in rTP-Traveller packages (removal Top Plate 
Travellers) and the delivery of the fuel has been done using a specific Strongback. ENUSA,with WEG 
support, developed a new procedure for Trillo NPP to cover all the activities required for the fresh 
fuel delivery.  

• Trillo NPP layout, dif-
ferent from other 
plants where ENUSA 
delivers fuel assem-
blies, as Trillo is the 
only KWU design 
plant in Spain

• Specific equipment 
needed to deliver 
the fuel assemblies, 
different from the 
equipment used in 
Westinghouse design 
plants where ENUSA 
deliver PWr fuel as-
semblies

• KTA Nuclear Standard 
fulfillment. 
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The Strongback is a large structure in 
which the Traveller package is attached for 
its handling in the plant. Two Strongbacks 
and two Travellers can be stacked and 
handled inside containment building. 
Specific handling beams are required 
for Strongback handling and for tilting it 
to its vertical position for fuel assembly 
extraction. 

The support of Trillo NPP staff has been 
essential for the success of the fuel 
delivery. Future collaboration between 
EFG and Trillo is expected during LTAs 
irradiation. ENUSA has prepared and 
agreed with CNAT a  very detailed and 

intensive surveillance program in order  to follow the fuel assemblies behavior under Trillo NPP 
irradiation condition.

The fuel behavior is a key element to successfully end 
the qualification of this product for Trillo NPP. EFG 
expects that the expected fuel performance will allow 
in a short term to offer this product for reloads in the 
coming years.  

Extraction of the fuel from the Traveller in the fresh 
fuel storage.

Traveller tilting with vertical lifting beam.

Two travellers entering in the reactor building.
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The implementation of Tecnosoles as a 
remedial measure of acid drainage.
The case in the uranium mining of Saelices
El Chico (Salamanca)
The source of the problem

Mining activities and many civil works require excavation, and subsequent surface installation of 
inert geological material that are thermodynamically stable in subsurface conditions. Once exposed 
to the surface conditions, some of their components, especially sulphides, experience great 
physical, chemical and mineralogical transformations. The oxidation of sulphides, such as pyrite, 
into sulphates, occurs spontaneously when exposed to these oxidizing conditions, and even suboxic, 
which dominate the surface environments.

Remedial action approach

Once the problem of acidic water arises, treatment is necessary before it can be discharged into 
public waterways.

Conventional treatment methods cover a broad spectrum of operations ranging from preventive to 
purely corrective actions.

In open pit mines, the classic corrective actions such as the forced evaporation, neutralization and 
precipitation, and other physical and chemical processes, do solve the problem temporarily, but 
have drawbacks such as the high costs involved, its persistence in time and the generation of new 
waste. Therefore, to solve the problem, it is not enough to tackle the effects in order to correct 
them; you will have to strike the genesis of acid drainage.

The best way of looking at it is to focus on what Nature does, in a sustainable way, in different type 
of soils that act as true interfaces between the biosphere and subsurface rocks.
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From here is where the Tecnosol concept originates as an artificial soil made of organic and inorganic 
waste materials, non-toxic nor dangerous, capable of performing environmental and productive 
processes similar to those found in nature.

The Tecnosoles are produced through mixing and maturation processes, and by the formation of 
soil structure using two types of wastes: some organic “fermentable” and other inorganic called 
“conditioners”.

Diagram of the Tecnosol formation.

Implementation of Tecnosoles in the Uranium Mining Holdings of Saelices el Chico 
(Salamanca) 

Several actions have been developed on surface water and soils, using tecnosoles, at the old uranium 
mines property of ENUSA in Saelices el Chico (Salamanca).

A pronounced hyper oxidative and hyper arid area was selected for experimental actions over 
surface water, testing with four different types of Tecnosoles:

• Tecnosoles hiperreductores to reduce the redox potential.
• Tecnosoles absorbentes y Tecnosoles hiperándicos, favoring the adsorption of sulphates and heavy 

metals and reinforcing acid neutralization.
• Tecnosoles entrofizantes, boosting vegetative growth.
• Tecnosoles hiperalcalinos, to improve the acid neutralization.

The effects produced on the water, in the first year of operation, can be considered as satisfactory 
in chemical terms due to, the sharp reduction in the acidity range, going from hyperacid to acid, the 
increase in nutrients, and the decrease in the toxicity of Al, As, Cu, cd, Se, Ni and Zn of treated water 
compared to untreated. Like any biological process, it requires time for its complete integration; 
thus, areas of improvement are the increase of reduction conditions, the biomass growth, and the 

Continue in page 16
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adsorption / absorption of sulphates, which will result in a decrease of its concentration and of the 
electrical conductivity.

For further information, please contact flm@enusa.es

A waste dump area situated over slate materials with pyritic content was selected for the tests on 
soil.

The objective was to check the evolution of the surface water circulating over that particular area, 
in terms of acidity correction, vegetation development, its effect on the retention and reduction 
of the water oxidative characteristics, and the formation of new and more stable mineralogical 
species, with the idea that the use of these Tecnosoles would act not only as a corrector, but also as 
prevention over the formation of acid water.

The implementation of Tecnosoles has demonstrated that its effects result in the reduction of 
the risks of soil degradation in the waste dump, in terms of acidification and sulphate formation. 
This prevents contamination by the release of metals and potentially toxic non-metals, which are 
immobilized on the colloidal system, generating stable conditions of exchange capacity, water 
retention, and therefore the sustainability of the vegetation cover and water quality, which under 
these conditions can be incorporated into public waterways.

View of the waste dump before and after the implementation of Tecnosoles.

www.enusa.es
http://www.enusa.es


On December 24th, 2015 Electrabel/
Tractebel awarded a new contract for 

an engineering service consisting on the 
reanalysis of Loss of Coolant Accident (LOCA) for Belgian NPPs considering in advance these new 
revised USNRC criteria. 

This important project will be conducted in close cooperation between ENUSA and Westinghouse in 
the context of the European Fuel Group (EFG) Agreement and more specifically in the framework of 
the supply of nuclear fuel and services to Electrabel/Tractebel. 

The scope of the first 3 years agreement 
covers Tihange 1 and Tihange 3 units.  After 
conclusion of this first phase, it is foreseen 
to extend the contract for the rest of the 
Belgian plants. 

One of the main challenges of this project 
is the development of a new methodology 
for demonstration of the compliance of 
the new revised US NRC criteria. ENUSA 
will participate in this process by providing 
Westinghouse fuel performance input 
parameters with the thermal-mechanical 
code (TREQ). This code is licensed in Belgium 
in the frame of the fuel supply contract for Doel 4 and Tihange 3 since 2008. 

With these studies, Tractebel /Electrabel will become one of the pioneers applying the new revised 
US NRC criteria for the verification of the LOCA analyses on their plants.
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The European Fuel Group (EFG) is awarded 
an engineering service for Belgian NPP’s
The United States (US) Nuclear Regulatory Commission (NRC) is revising the current Emergency Core 
Cooling System (ECCS) acceptance criteria. The proposed changes include:

For further information, please contact pgi@enusa.es

• Reductions in allowable transient 
oxidation due to hydrogen uptake 
into the cladding that occurs during 
normal operation 

• Restrictions on the allowable time at 
elevated temperatures

• Requirements to account for oxidation 
on the cladding inside surface away 
from the burst region, after pellet-
cladding contact has occurred.

Tihange NPP. 

Doel NPP.
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ENUSA belongs to Grupo SEPI, a corporate holding which includes a total of 16 state-owned companies in which it has 
direct, majority shareholding participations, with a workforce of more than 75,000 professionals; it also includes the 
Spanish state-owned television and radio corporation, Corporación radiotelevisión Española, which is attached to SEPI, 
and one public foundation. Equally, SEPI has direct minority shareholdings in a further nine companies, and indirect 
shareholdings in more than one hundred companies.

Co-ordination: Institutional relations relin@enusa.es
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At the beginning of 2016 an ENUSA 
delegation, headed by his President 
and CEO D. José Luis González and 
compound by Human resources 
Director, Dña. begoña Díaz, 
Financial Director D. Juan Artieda, 
Operations Director D. Javier 
Montes and business Development 
& Technology Director D. Roberto 
González, visited ASCÓ NPP Site.

D. José Antonio Gago,  ANAV General 
Manager and D. Manuel Campoy,  
ASCÓ NPP Director welcomed the 
ENUSA representatives at the ASCÓ  
Information Centre.

During the meeting, ENUSA steering committee had the opportunity to review with ANAV Fuel 
Manager D. Francisco Culebras and with ASCÓ reactor Engineering and Safeguards Manager D. Jordi 
Estrampes the most relevant topics into the relations between both companies, regarding areas of 
interest on the first and second part of the fuel cycle. both organizations paid special attention to 
the management of the spent fuel stored at ASCÓ NPP, the recent decisions on the future of the ATC  
(Spanish Centralized Temporary Spent Fuel Storage) and the long term operation beyond 40 years 
for the Spanish nuclear power reactors.

The ENUSA senior representatives visited 
several of the most relevant areas of the  ASCÓ 
site, with specific attention to the control room, 
the turbine building and the ISFSI (Independent 
Spent Fuel Storage Installation).

At the end of the visit, ENUSA President 
presented a Plate to ASCÓ General Manager to 
commemorate the 30 anniversary of the start 
up of ASCÓ NPP.

ENUSA senior management visits ASCO NPP
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