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In 1980, Juzbado was a small town in the province of Salamanca, located in the Ledesma 
corridor, where the main activity was agriculture and livestock farming. Practically no one 
from outside the province was able to locate it on a map. 
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Construction of the factory began in this municipal district in 1981 and, after multiple difficulties, 
the first fuel assemblies were manufactured in 1985 for two Spanish nuclear power plants – 
one PWR and one BWR. At that time, the primary objective was to manufacture fuel with the 
proper quality, using for this purpose imported manufacturing and inspection technologies 
about which we had limited knowledge.

www.enusa.es
www.enusa.es
www.sepi.es
https://twitter.com/intent/tweet?text=Enusa+Nuclear+Fuel+N%C2%BA1+-+2014&url=
https://plus.google.com/share?url=http%3A%2F%2Fwww.gruposendadigital.es%2FFUEL%2FNuclear-Fuel1%2Ffuel1.html
http://www.linkedin.com/company/enusa-industrias-avanzadas-s.a.
https://www.facebook.com/sharer/sharer.php?u=http%3A%2F%2Fwww.gruposendadigital.es%2FFUEL%2FNuclear-Fuel1%2Ffuel1.html


www.enusa.es2

Continue from front page

The first team of people who faced the challenge of starting up the factory – the pioneers 
– succeeded in making the project a reality thanks to a great deal of enthusiasm and effort. 
Juzbado began to be a well-known town in the province of Salamanca and in other places 
around Spain because there was a nuclear facility located in its municipal district. 

Thirty years have passed since then and during this time different teams of people, with pride in 
this project, have taken over from each other to make our factory the facility it is today. 

We have gone from manufacturing fuel for the Spanish plants to exporting a large percentage 
of our production to European nuclear power plants. We have gone from being a replica of 
our North American licensors (W and GNF) of the manufacturing and inspection equipment 
to  being a reference in automated processes and equipment technology, to the point that 
factories in emerging nuclear countries look to us as a reliable source for buying technology.

Juzbado is still a small village, but today it is a well-known town in numerous places around 
the world – from America to Asia – because the name of the ENUSA factory is associated with 
the town that hosts it: “Juzbado Factory”. But we also must acknowledge that the town of 
Juzbado, at the initiative of its current mayor, has positioned itself at a point where culture and 
environmental respect share values intrinsic to our daily work, i.e. technology and sustainability, 
and all this is an example of integration of the factory into its immediate surroundings and of 
collaboration with the local administration.
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If we have been operating for 30 years it is because, during this time, a large group of people 
have not only made this an operational factory, but have also gone much further to make it a 
living entity. Over these 30 years, we have gone through good times and, more recently, hard 
times because of the economic crisis and its impact on the public sector, but the people in this 
facility have always worked with pride and enthusiasm in order to move this project forward.

In 2009, the Castilla-León brand used as a slogan “Your ideas come to life”. At this time, I would 
like to join that slogan to ours, since in our factory not only do ideas come to life, but also “We 
build great moments out of small things”.

We could now talk about our technological capabilities, the evolution of our manufacturing 
equipment, the process robotics or the project to upgrade our safety systems, but I would 
rather not. 
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The TopFuel 2015 conference took place in September in Zurich with a relevant involvement of 
ENUSA participants.

In this occasion ENUSA was engaged 
from the very beginning into the 
technical steering committee, 
on this opportunity through 
Manuel Quecedo, Fuel Technology 
Development manager. 

Our contribution to the Technical 
Program was with three papers, 
“An Estimation of Blowdown 
PCT during a LBLOCA for various 
ATF” Javier Riverola; “Effect of 
Lateral Hydraulic Forces on Fuel 
Assembly Bow” Ricardo Corpa; 

“An Assessment of Irradiated Fuel 
Rod Failure after Vertical Drop 
Accident during Fuel Assembly 
Transportation” Jorge Muñoz, and 
chairing three technical sessions 
“Modelling, Analysis, Methods” 
Manuel Quecedo; “Multiphysics 
and Thermomechanical Modelling I” 
Cristina Muñoz-Reja and “Modelling-
Experiments and Analysis; Neutronics 
and Core Physics” Ricardo Corpa.

This time, the most important conference on nuclear fuel 
included into the opening session a panel discussion under 
the title “Upcoming Challenges of the Fuel Market”. This 
panel was conducted by Tony Williams (AXPO POWER AG, 
Nuclear Fuel Manager).  

The moderator of this plenary session gave a few words of 
introduction of the fuel vendors representatives invited by 
the European Nuclear Society as organizer of this event. He 
performed also a brief statement of the upcoming challenges 
of the fuel market and made questions to the panellists on 
the excess of capacity on this sector, the potential effect of 
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consolidation on competition and nuclear fuel higher prices, increasing focus on fabrication 
prices as consequence of uranium and enrichment low prices and the implications for fuel 
fabrications due to the accident tolerant fuel.

Representatives from GNF, Westinghouse, AREVA, Rosatom and ENUSA were talking about 
business and market issues like security of supply, competition, diversification, supplier 
consolidation. ENUSA was represented by Roberto González,  Business Development and 
Technology Director who explained that in few years, there will be  40% overcapacity in fuel 
assembly manufacturing in Europe. The main reasons of this overcapacity are the immediate 
shutdown of several nuclear power plants in Germany after the 2011 Fukushima accident, 
the delay on the new NPP construction program and the significant investments to increase 
production capacities made by some fuel factories in Europe at the end of the last decade. This 
excess of capacity is more relevant on BWR technology where 3 fuel vendors are competing for 
a very limited portion of the market.

The consolidation of fuel vendors or the permanent shutdown of some nuclear fuel factories 
in Europe might be needed to have a more equilibrated and balance nuclear fuel European 
market.

After three days of presentations, technical discussions and social events, ENUSA participants 
visited the Paul Scherrer Institute. 

A specific visit to the Zwilag dry spent fuel centralized repository was organized by Tony 
Williams. ENUSA  used the opportunity to share the experiences of the spent fuel management 
model in Switzerland and Spain identifying areas of potential cooperation for the future.
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High efficiency passive scanning for Nuclear Fuel
Technical background

Determination of uranium enrichment in fuel rods is a key measurement for process or product control in 
nuclear fuel fabrication plants.

One way to determine the U-235 enrichment is to produce a light activation of the fissile material within the 
rod by passing it through a thermal neutron field, which produce enough U-235 fissions whose prompt gamma 
decays are detected afterwards. Usually the thermal neutrons have been originated by moderating neutrons 
from a radioactive source of Cf-252. This method, which is the essence of an active scanner, has the advantage of 
producing intense gamma radiation from U-235 fissions, and so reducing inspection time, but, on the contrary, 

depends totally on a controlled neutron flux as 
well as on the availability of the Cf-252 source.

Another strategy for determining U-235 
enrichment, which avoids this neutron source 
dependence, relies on the detection of the 
natural emission of uranium, conforming a 
passive scanner. The U isotopes naturally emit 
alpha, beta, neutron, and gamma radiation, 
being gamma radiation the primary one used 
in passive scanners, which is usually dominated 
by emissions from U-235 decay. The 185.7 keV 
gamma ray is the most frequently used U-235 
signature, because it is proportional to the 
U-235 enrichment of the sample, and it is the 
most prominent single gamma ray from any 
uranium sample enriched above natural U-235 
levels. Besides, there are several X-radiation 

emissions around 100 keV, which becomes the most intense component of the emission spectrum in low-
enriched uranium samples.

The great drawback of passive scanners is that the natural gamma emission from U-235 is so weak that collecting 
enough radiation requires more inspection time than it takes with an active scanner. To overcome this handicap 
many gamma detectors are arranged in a linear array, which the rod passes through, in such a way that collecting 
and adding synchronously the signals from all the detectors can yield enough U-235 gamma radiation. A large 
number of gamma detectors can be 
arranged in such a passive scanner, though 
even so the inspection velocity reached 
is still half as much of that reached by an 
active scanner. To finally equal the active 
scanner production rate two or more 
passive lines can be implemented, which 
can work simultaneously. 

In this way, in a passive scanner the gamma 
detection has a key role in its performance, 
and last improvements in gamma 
detectors have made this technology 
a competitive alternative to the active 
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scanner, accomplishing the inspection of all 
the product specifications with high efficiency. 
Recent developments includes: detectors 
powered by low DC voltage; toroidal scintillation 
crystal (BGO, CsI(Tl),…) with optimal crystal-
photodetector coupling to get the most solid 
angle of radiation received; several shields to 
get the optimum signal to noise ratio (µ-metal 
shielding of photomultiplier to avoid magnetic 
fields, and optical protections to prevent the 
collecting of unwanted photons). Moreover, 
each detector is fully removable from the 
array without perturbing the performance of 
the others; has a multi-LED monitor of gamma 
radiation detected in real-time that quickly checks its work; and has an electronic system for self-identification 
and detecting its bad-working. All of these characteristics allow an easy maintenance of the equipment.

The capacities of a modern passive scanner are complemented with the measurement and analysis of 
pellets and rod components with gamma radiation radiography (densitometer), and the Gadolinium content 
quantification in the uranium pellets by measuring its conductivity, carried out by passing the rod through a 
magnetic field and detecting its variation by eddy currents.

ENUSA-TECNATOM  cooperation in passive scanner development
As it was mentioned above on time availability of Cf-252 is a key factor for the operation of an active scanner. 
In the last years there has been a growing concern within nuclear fuel vendors in this regard as the economics 
of Cf-producing reactors did not guarantee a continuous supply of this radioactive source. This has also led 
to a sharp increase in the price of the Cf-252 which is having an effect of the competitiveness of nuclear fuel 
producers.

ENUSA and its partner TECNATOM recognized the problem years ago and decided to initiate an ambitious 
passive scanner development program with the goal to provide ENUSA and other fuel vendors with a proven, 
state-of-the-art passive scanner technology. The result of this collaboration is the Tescan system, which has 
been already delivered to the INB Resende fuel manufacturing plant in Brazil. Firm orders have been already 
placed by ENUSA and CONUAR (Argentina) and other companies are also looking at the new technology with 
the greatest interest.

An important advantage of the Tescan system is its modularity. Depending on customer’s requirements it is 
possible to design low-throughput systems for specific applications or very large production multi-line systems 
capable of replacing the old active scanners in operation at the fuel manufacturing plants during the last decades. 
Robustness is another key factor considered in the new design. The Tescan passive system can continue rod 
scanning even with a 10% of its detectors inoperable. In multi-line systems an eventual inoperability of one 
array of detectors would not hamper the ability of the system to continue scanning on a different line. In any 
case the so called gamma smart detector has been designed with the goal of minimum probability of failure.

All these features allow ENUSA and TECNATOM to offer a very flexible system that fully suits the requirements 
of most fuel vendors worldwide. This capability can be further demonstrated to the potential customers by 
performing a test at their facilities with a portable passive equipment easy to transport and install. This mini-
scanner uses the same array of gamma smart detectors and the same electronics and software as the full 
production equipment and it has proven to be an ideal tool to introduce the capabilities of the equipment to 
new clients.

For further information, please contact rag@enusa.es or ebp@enusa.es

Images thanks to the courtesy of Tecnatom
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Hydraulic forces due to fuel assembly bow

8

Fuel assembly distortion is considered as one of the important fuel performance parameters. Both 
simulation methods and post-irradiation measurements are used to assess fuel assembly growth 
and distorted shape. The detailed fuel assembly and core models together with material properties, 
boundary and loading conditions are required to make a reasonable prediction of fuel assembly 
distorted shape in the core. Hydraulic lateral forces are a valuable part of the fuel loading conditions 
and need to be considered, especially for initial cycles where mechanical interaction between fuel 
assemblies is not strong yet.

Fuel assembly in-core behavior simulation should account for the representative loading conditions. 
Typically, these loading conditions include gravity, buoyancy, upper core support plate hold-down 
and hydraulic lift forces. 

The emerging CFD codes together with computer power available provides an opportunity to evaluate 
the magnitude and distribution of the lateral hydraulic forces for in-reactor conditions. 

The lateral hydraulic forces are segregated into two categories:

1. Global lateral hydraulic force. This force relates to the non-uniform flow distribution at the core 
inlet and outlet as well as a presence of the hydraulic mismatch between fuel assemblies in the 
mixed core. 

2. Local lateral hydraulic force. This force is created as a result of flow contraction or expansion due 
to neighboring fuel assembly bow. 

This work has investigated the effect of local lateral forces on fuel assembly bow.

Local Lateral Forces

Local lateral hydraulic forces are a result of fuel assembly to fuel assembly (or core baffle) gap 
variation, which affects flow pattern in these localized areas. A local lateral hydraulic force effect 
assessment has been conducted using CFD code. 

Two separate approaches were used to assess the effect of local lateral forces on the fuel assembly. 
The first one used a single span model of either a mid-grid or an IFM. The second one utilized an 
entire single fuel assembly that accounts for all mid-grids and IFMs in a single model.

A computational resources saving option has been developed for the grids geometry. This option is 
based on the idea of replacing the “core” of the grid, which main purpose is structural, by a porous 
media that reduces the computational resources by 30%.

The two geometry options are shown in next page.
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Figure 2. Fluid domain used for the entire fuel assembly simulation (left side). Consolidated results 
including both, the single span and multiple span models. 

 Figure 1. Image of the explicit geometry (left side) compared to the hybrid option (right side)
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ENUSA 3D Models: Fuel Assembly Definition
In 2014 ENUSA undertook the initiative to develop fuel assemblies and their components in 3D 
models, performing a smooth migration from 2D design in order to manage the fuel components in 
3D for fuel and equipment design and obtain the real product drawings from the 3D components.

3D models are widely used everywhere and specially in the field of Industrial Design. 

This technology provides several benefits when comparing with 2D design:

• Flexibility, ability to change angles or animate images with quicker rendering of the changes. It is 
much easier and cheaper to alter a project in the design stage rather than after part of the work is 
already completed.

• Ease of rendering, automatic calculation and rendering photorealistic effects rather than mentally 
visualizing or estimating. 3D provides representation of a design, from structural composition and 
the way parts fit and moves together, to the performance impact of characteristics such as size, 
thickness and weight. 

• Accurate photorealism, less chance of human error in misplacing, overdoing, or forgetting to include 
a visual effect.

At this moment, all ENUSA organizations as engineering, manufacturing, fuel services and development 
are demanding fuel assembly 3D models, and also customers, partners and suppliers request these 
models for their specific needs. 

Fuel Assembly and Components 3D Models

Fuel 3D modelization started in a first approach with two parts of the 17x17 
PWR fuel design, the fuel pellet and the top nozzle assembly. This effort 
permitted us to analyze the software capabilities for, firstly, modeling the 
pieces and obtaining the 2D drawings from the 3D models with all the 
information required (front, side, iso, details, sections and auxiliary views) 
with INVENTOR and second,  managing the pieces and drawings with a 
software module. 

This first use showed that 2D information such as drawings, sections and 
details could be quickly and easily extracted from a complete 3D model, 
leaving more time to focus on design process. In addition, the 3D tools 
allowed obtaining interferences, weight and mass calculations.

Once the first phase was successfully completed, ENUSA undertook the 
second phase with the modelization of the complete fuel assembly 17X17 
PWR MAEF-2012 and their individual components: nozzles, grids, fuel 
rods, skeleton, etc. 

Using 3D technology, ENUSA can make design changes more efficiently 
since the software updates all associated drawings and assembly 
components automatically. Therefore, MAEF-XLR has been modeled based 
on the MAEF-2012, taking less than a quarter of the time and working by 
updating more efficiently some characteristics of the components.
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Next step will be migration from 2D associated files to 3D in order to manage models, drawings and 
specifications with software module, perform the implementation in the ENUSA product definition, 
and define the procedure of generation, edition and distribution of documents with the software 
module.

Applications

Fuel assembly and components 3D models have a very wide use for different applications:

1. Models are 
e x p o r t e d 
and used 
in design 
as input of 
mechanical 
a n a l y s i s 
tools to 
p r e d i c t 
stress and 
strain in fuel 
a s s e m b l y 
components, or numerical models to simulate the fluid in core flow in the fuel assembly to measure 
vibrations in structural components.

2. Fuel manufacturing and inspection equipment development uses fuel assembly models to verify 
easier the compatibility with fuel assembly and components. The 3D model provides the ability 
to check the accessibility, interferences, compatibility with the equipment under development 
before its fabrication, allowing issues correction and therefore saving time, money and potentially 
errors. In fact, the development of the automatic skeleton inspection equipment for Juzbado plant 
is using the skeleton assembly 3D model.

3. Fuel Assembly Manufacturing and 
Inspection. 

3D model allows easy resolution of 
non-conformance deviations of the 
fuel assembly product by modifying the 
tolerances range of the 3D models.

3D models are used for product and 
equipment qualifications. In addition, 
some inspections can be performed 
automatically by comparing the real 
pieces with the corresponding 3D 
models included in the inspection equipments.

4. Handling tools development for fresh and spent fuel assembly.

5. Training or sales. The use of 3D fuel assembly models helps to communicate concepts to a diverse 
audience.

6. 3D printing. ENUSA has started  some initiatives using a 3D printer to manufacture prototypes of 
some components.
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ENUSA and ENSA. Spanish Companies Team
for spent fuel management services
On October 27th, ENSA (Equipos Nucleares S.A) and ENUSA Industrias Avanzadas signed a cooperation 
agreement to provide global services on spent fuel management to worldwide nuclear sites.

According to the estimations of 
the International Atomic Energy 
Agency, the total quantity of 
spent fuel generated by 2020, 
when most of the presently 
operated nuclear power reactors 
will be nearing the end of their 
licensed operating lives, will be 
approximately 445.000 tHM. 
About 90 percent will be stored 
in pools and the remainder in 
dry casks.

Taking into consideration that 
about 87 % of the total nuclear 
energy produced around the 
world is generated by the 
ten largest nuclear power 
generating countries, six of them 
are European and the remaining 
ones are the USA, South Korea, 
China and Canada. It is logical 

to think that these countries will have a 
growing need for services concerning 
spent fuel management in dry storage, 
due to two main reasons, the saturation 
of on-site pools, and the decommissioning 
of nuclear power plants.

Currently there are around 90 operating 
spent fuel storage facilities around the 
world, most of them being dry storage 
facilities at reactor sites. In Spain there 
are three independent spent fuel storage 
installations (ISFSI) in operation: Trillo 
NPP (dual purpose metal casks indoor 
with capacity for 80 casks), Jose Cabrera 
NPP (concrete casks on a pad outdoors 

with capacity for 16 casks) and Ascó NPP, (similar to Jose Cabrera ISFSI with capacity for 32 casks). The 
Centralized Temporary Storage is still in the design phase with a capacity for 20.000 fuel elements (6700 
tU).

Trends in spent fuel management. Spent Fuel 
Reprocessing Options. IAEA
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The new cooperation 
agreement between 
ENUSA and ENSA will 
allow nuclear operators 
to benefit from both 
company´s experience in 
spent fuel management 
and will offer an integrated 
package of services that 
meet the growing demand 
for spent fuel dry storage 
in the main nuclear power 
generating countries.

ENUSA, the Spanish 
fuel designer and 
manufacturer, has a 
wide range of experience 
providing on site services 
and engineering support to European nuclear 
operators on both PWR and BWR technologies, and 
in recent years has increased its activities on spent 
fuel, developing an integrated process for spent 
fuel management, from the spent fuel pools to the 
centralized interim storage. The main capacities of 
ENUSA on storage and transport service are spent 
fuel inspection, characterization and classification, 
fuel repair, development of techniques and 
equipment, casks licensing support, criticality, 
shielding and source term calculations and support 
on nuclear and radiation protection to facility 
design.

ENSA is a supplier of nuclear components, with proven experience, and internationally recognized, has been 
successfully involved in the international cask market for more than 20 years as a designer, manufacturer 
and expert in loading casks from the pool 
to the pad. ENSA has successfully loaded 
from the pool to the pad more than 50 
casks in Spain and has recently designed 
and licenced their flagship “ENUN” (ENsa 
UNiversal) Cask aimed at providing an 
outstanding solution for international dry 
storage demands. 

With this Teaming Agreement ENUSA 
and ENSA will increase their cooperation 
in spent fuel management activities in 
order to meet the specific demands from 
operators and the licensing requirements 
for long term storage and transportation.

December 2014 DATE / PRIS-OIEA-Foro Nuclear. (*) Data included in “Others”

Cask used in dry storage loading

ISFSI. NPP Trillo
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ENUSA PWR fuel repair services
Fuel vendors and nuclear power plants have made an important 
effort to avoid fuel failures. In spite of this,  they still happen during 
operation. Fuel repair technology is a necessary process to permit 
fuel assemblies to continue operation up to their designed burn-
up. It is also one of the methods to evaluate the root cause of 
fuel failures. Additionally the availability of fuel repair equipment 
enables fuel rod removal for single fuel rod inspections or fuel rod 
shipments to hot cell facilities. 

The PWR failed fuel assemblies repair is one of the main on site fuel 
services that ENUSA carries out in the nuclear power plants through 
its subsidiary company ENUSA-ENWESA AIE. This equipment has 
been used since the 80’s in about 40 repair campaigns and 10 
extraction and characterization campaigns for fuel rods, not only in 
Spanish facilities but also abroad.

For PWR fuel assemblies, there are two general techniques 
available, carried out with different equipment: fuel reconstitution 
with RTN equipment (Removable Top Nozzle) and fuel reassembly 

with MFRS equipment (Multipurpose Fuel Repair System).

Fuel reconstitution (RTN)

The use of this technique implies to have no 
evidence of skeleton damage.

This method involves the replacement of 
a determinate number or failed rods in one 
fuel assembly by stainless steel rods. This 
operation makes necessary to remove the top 
nozzle of the assembly.

The most common place to perform these 
operations is in the new fuel elevator (NFE).

The RTN equipment is made of different 
tooling to perform a reconstitution through 
the Top Nozzle, such guide plate and spacer 
for NFE, a tool to uninstall the lock tubes, guide tube protectors, tool to disassemble the top 
nozzle and fuel rod handling tool for removing fuel rod and inserting stainless steel rod.

Once fuel failed rods are extracted from the fuel assembly, they are placed in the failed rod 
canister in the spent fuel pool
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Fuel reassembly (MFRS) 

This is the operation to remove and transfer 
all fuel rods to a new skeleton. It is performed 
when the skeleton is damaged due to a 
handling incident or other causes.

When using the reassembly method, it is 
necessary to rotate the whole assembly to 
get access to the bottom nozzle. For this 
purpose, a dual basket is available where the 
damaged fuel assembly and the new skeleton 
can be located. A bottom nozzle removal and 
installation tooling is used for unscrewing 
thimble screws and removal the bottom 

nozzle. The Protective grid removing tool is used for fuel designs with this feature. The fuel rod 
handling tool (the same that is used in RTN equipment) is used to extract, handle and insert rods 
into the fuel assembly, in this case holding by the fuel rod bottom end plug. 

MFRS equipment can be used not only for fuel reassembly, but 
also for fuel rod extraction and characterization in R&D programs 
(as reinsertion of an irradiated fuel rod in the fuel assembly 
through the bottom nozzle is more convenient) and fuel rod 
removals for shipments to hot cell facilities.

In recent years there has been a great effort from ENUSA 
focused in the renovation of the equipment, implementing 
new accessories or updating the existing ones to make them 
compatible with the new types of fuel.

One of the most impactful improvement is the new control 
system for the FRHT (Fuel Rod Handling Tool) that is a significant 
development in terms of means of monitoring of the process. This 
development has been made in Spain replacing the old control 
system. It gives to the operator total control of the position of the 
rod, insertion forces, automatic emergency stop in 
case that these forces are overachieved, etc. The 
purchase of a third FRHT has made more flexible 
the services in the plants and assures a backup 
equipment in case that the principal one has any 
inconvenient to put in service. 

Due to the evolution of the fuel supplied by ENUSA, 
the tooling must be adapted also. As an example, 
in new MAEF-2012, the protection grid cannot 
be removed from the assembly, consequently a 

Continue in page 16
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reassembly gets harder. To solve this 
issue, the XY positioner, that is part of 
the MFRS equipment has been modified 
to be compatible with the partial rod 
extraction tool, so the work can be both 
more efficient and accurate.

There are meanwhile some routine works 
that take most of the time for dedicated 
staff in ENUSA. These are to maintain a 
spare parts inventory, but not only this, 
but to detect which ones are critical, 
to maintain all certifications and paper 
documentation, and to keep track of 
preventive interventions periods. Some 
examples are the acquisition of two new 
tool boxes to replace the old one that 
gave service for more than two decades.

We cannot forget the constant renovation and implementation of audio/video equipment that 
nowadays is essential in on-field works to keep track of the operations. Some examples are the 
implementation of color video cameras to replace the B&W ones. This cameras become essential 
when  fuel rod magnified inspection is performed. The use of this camera implies the design and 
manufacture of a new stand to support it.
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In the last few months, we have welcomed several visits 
to our fuel assembly factory in the town of Juzbado 
(Salamanca).

In September, a delegation from the Nuclear Safety 
Council, headed by Cristina Narbona, visited the facility 
on occasion of the meeting of the Spanish regulator’s 
liaison committee with the company. The previous 
day, the members of the Nuclear Safety Council 
delegation had visited the Saelices el Chico center – 
former mining operations – where, since final closure 
in 2000, environmental reclamation activities and an 
environmental radiological monitoring program are 
currently carried out.

Another visit that the ENUSA  welcomed was the 
FORATOM Communications Task Force, as part of a 
trip of European nuclear communicators to Spain on 
occasion of several meetings aimed on agreeing about 
common communication activities and strategies in 
their respective facilities.

In October, Polish professionals came to take a 
nuclear training course in the ENUSA facility. The plan 
included training given by the Spanish firm Tecnatom 

to Polish professionals, in order to broaden their knowledge and expertise to execute Poland’s future 
nuclear development plan. The training program included the factory visit and additional training 
sessions on the overall scope of ENUSA’s activities and on the transport of radioactive and nuclear 
materials. Poland, a European Union member country, has decided to promote a nuclear development 
plan to limit its excessive dependence on coal consumption for electricity generation The country plans 
to make a decision regarding the construction of its first nuclear reactor shortly, and that decision could 
imply the commissioning of Nuclear Reactors by mid of the 2020 decade.

In October a  delegation from NUCLENOR and from 
the Santa María de Garoña nuclear power plant 
visited ENUSA and made a tour of the Juzbado Nuclear 
Fuel pmanufacturing plant. Santa María de Garoña  is, 
since 2013,under a situation of cessation of operations 
while waiting for the administrative and technical 
permits to resume operation. 

These open door days are a fundamental platform for 
informing different stakeholders in the Nuclear field 
about the activities carried out by ENUSA, providing 
a deeper knowledge of the Juzbado nuclear fuel 
assembly factory, a unique industry in Spain.

ENUSA welcomes different organizations in its Nuclear Fuel Plant 
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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

ESSANUF, securing EU’s nuclear energy self-sufficiency

ENUSA participates in ESSANUF, an international initiative which main objective is to enhance the security 
of nuclear fuel supply for Russian designed pressurized water reactors (VVER), a new Project that will 
ensure the EU’s nuclear energy self-reliance by easing competitive fuel supply processes for those reactors.

Basically, all nuclear reactors of Russian origin, located in the EU, use Russian nuclear fuel. Five EU member 
states, Finland, Bulgaria, Czech Republic, Hungary and Slovakia, operate in total 18 VVER nuclear reactors, 
which produce 52 per cent of the electricity in these countries. Since there is already capacity in Western 
Europe to delivery fuel for VVER-1000, the Project will mainly focus on the supply for VVER440.

The primary goal is the development of the necessary procedures and methodology to accommodate 
future fuel deliveries according to Western safety standards. State-of-the-art methods will be verified 
against an extensive database, including operating experience from several VVER-440 reactors as well as a 
number of other reactor designs and a wide range of operating conditions. The ability to accurately predict 
the fuel behaviour will be improved and thereby also the safety margins. Additionally, the particularities in 
licensing requirements between the authorities in the different countries will be identified and evaluated 
in order to facilitate standardization.

The research is led by Westinghouse, which coordinates the development work of a total of eight 
organizations from different EU countries. The Project is funded by the EU’s Horizon2020 programme, 
addressing the topic NFRP 16-2015: “Supporting the licensing of Western nuclear fuel for reactors of VVER 
design operating in the EU”.

ENUSA achieved significant experience manufacturing VVER-440 fuel after having supplied seven reloads 
to Loviisa Nuclear Power Plant in Finland. The fuel operated flawlessly, meeting all regulatory requirements 
at the highest safety levels. That experience, as well as the overall capability as a fuel designer and 
supplier in many different reactors and countries, will be the bases for our contribution to a successful 
accomplishment of this ESSANUF initiative.

ANAV Satisfaction Survey

On October 8th 2015, Asociación Nuclear Ascó-Vandellòs II (ANAV), the association operating the Ascó I & 
II and Vandellós II reactors, took a satisfaction survey covering the reload fuel manufacturing and design 
services provided by ENUSA during years 2009-2014. In this time span, ENUSA has supplied eleven reload 
fuel batches to the group of three reactors. Despite obtaining a high score, the detailed survey results 
allow ENUSA to identify potential areas for improvement. Specific actions towards this goal have already 
been defined and will be fully deployed during the coming months.

This survey is part of the ENUSA Satisfaction Surveys Program, which intends to provide comprehensive 
customer feedback on a regular basis.
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