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It is a pleasure to welcome you to this 
new Enusa communication initiative, 
Enusa Nuclear Fuel which will provide 
the latest information about the Enusa 
nuclear fuel activities.

This is a new communication channel 
which forms part of a renewed 
communication policy at Enusa with 
which we intend to strengthen ties with 
our clients, partners and suppliers as 
well as to foster transparency across 
all the activities undertaken by Enusa. 
In summary, our purpose is to stay 
closer to you and to better inform you 
by providing interesting updates as 
an added value to our products and 
services.

In a difficult economical environment it is rewarding to confirm how, 
thanks to the effort and dedication of all the members of Enusa, we can 
start today this journey presenting through this nuclear fuel news bulletin  
a highly satisfactory scenario, full of present and future opportunities 
in the Spanish market as well as in the international arena. As Enusa 
President I would like to express my gratitude and appreciation to all of 
whom have made it possible.

Thank you for taking the time to read Enusa Nuclear Fuel news. I wish and 
hope that its contents be of interest to you and that it serves to establish 
new solid links of information and knowledge.

Share on

José Luis González
Chaiman and CEO
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Enusa, the Spanish nuclear fuel designer and manufacturer, has been supplying nuclear fuel 
and associated services to five of the Spanish Nuclear pressurized water reactors  (PWR) since 
1985, when the Juzbado Nuclear Fuel Manufacturing Plant started its production and delivered 
the first batch of nuclear fuel assemblies to the Ascó I Nuclear Power Plant.

Since then, Enusa has signed several fuel supply contracts with the Spanish utilities, owners of 
the five Westinghouse design PWR reactors, and Enusa has delivered more than 2.700 tons of 
enriched uranium, which means close to 6.000 17x17 fuel assemblies up to the end of 2013. 
The last reload of this Contract, which corresponds to cycle 20 of Vandellos II, was delivered 
on September 2013.

After a long period of negotiation, which finished in July 2013, Enusa and the Spanish Utilities 
ENDESA GENERACIÓN, IBERDROLA GENERACIÓN NUCLEAR and GAS NATURAL SDG, who 
jointly own the 5 PWR reactors, have signed an extension of the nuclear fuel contracts for C.N. 
Almaraz 1 and 2, C.N. Ascó I, C.N. Ascó II, and C.N. Vandellós II.

This new contract includes the enriched uranium fuel assembly needs for these five reactors 
for a total volume of 600 tUs, and will last until 2020.

Juzbado Nuclear Fuel Factory

Signature of the contracts for nuclear fuel supply 
to the Spanish nuclear power plants

2

nuclear fuel
enusa

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


This contract signature, in the midst 
of a global economic crisis and more 
important, after the Fukushima reactor 
accident, represents a major milestone 
in the relationship between these 
Utilities and Enusa.

It is important to mention that this new 
contract includes a significant change 
in the relationship among the parties 
with respect to the previous contract, 
since it covers the integrated supply of 
fuel, on-site and engineering services 
and products related to the first part of 
the cycle, and it also address the spent 
fuel management engineering and on-
site services for the second part of the 
cycle in order to prepare the irradiated 
fuel for its delivery to the Centralized 
Interim Storage Facility (ATC in 
Spanish).

This Contract also reinforces the 
cooperative model between Customer 
and Supplier that was put in place in 
the 2003 Contract, under which several 
R&D programs of common interest 
have been jointly funded in order to 
characterize fuel performance and 
behaviour.

This commitment until 2020 ratifies 
the confidence the Spanish Utilities 
with nuclear interests have given to 
Enusa, and consolidates the excellent 
relationship among both parties in 
order to face the new challenges in 
this increasingly demanding nuclear 
industry.
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Almaraz NPP

Vandellós II NPP

Ascó NPP
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Development of a new equipment for 
radiometric characterization of nuclear fuel

Considering the interest of the nuclear industry to perform gamma and neutron 
measurements for characterization and safeguard purposes, Enusa jointly with Tecnatom 
and inside the SICOM family, have developed two new equipment named SICOM-NG-FA 
(SICOM-neutron&gamma-fuel assembly) and SICOM-G-FR (SICOM-gamma-fuel rod).

SICOM-NG-FA General Overview                                        SICOM-G-FR General Overview                                

The project began in 2007 and the development status of both systems is the result of a 
fruitful collaboration between Enusa, TECNATOM and some Enusa customers.

SICOM-NG-FA
This equipment performs gamma and neutron measurements of spent fuel assembly (PWR 
or BWR) for average burn-up verification and burn-up profile, with an uncertainty of less 
than 3%, compared with the nuclear design values.

The initial prototype test was carried out in 2007 in a Spanish PWR NPP.  A final version 
of the equipment was qualified in September 2009 and is ready for the first campaign, 
scheduled for 2014.
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Fuel Assembly Profile Gamma Measurement        Fuel Assembly Neutron Profile Measurement

Fuel Rod Gamma Total Profile Pellet to Pellet Interface (Gamma Profile)

SICOM-G-FR
This equipment performs gamma measurements of a single spent fuel rod for burn-up 
verification and burn-up profile and Kr-85 determination in plenum region. Kr-85 results 
are used to calculate the internal pressure of the rod. 
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The first prototype was tested in a PWR plant in 2008. After some changes, the SICOM was 
tested again in a BWR plant in 2010 and in a PWR plant in 2012. The results were compared 
with complementary tests in a hot cell facility. 

Currently the equipment is qualified for burn-up verifications and is awaiting for an 
additional campaign for Kr-85, which has been scheduled for 2014. The results will be 
compared, again, with hot cell analysis.

For further information, please contact pag@fab.enusa.es 
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Maximum historical level of BWR nuclear fuel 
manufacturing at Juzbado
During 2013 Enusa has reached its greatest production of BWR fuel type. Along this year 
the Enusa plant of Juzbado has manufactured and delivered 108 tons of uranium to fuel the 
following BWR reactors: Forsmark 3, Ringhals1, Cofrentes and Oskarshamn 1 and 3.

During 2013 Enusa reached its 
highest  ever production of  BWR  fuel. 
During this same year the Enusa’s 
Juzbado plant manufactured and 
delivered 108 tons of uranium to 
fuel the following BWR reactors: 
Forsmark 3, Ringhals1, Cofrentes 
and Oskarshamn 1 and 3.

Among  other features it is 
worth noting that the fuel design 
incorporates the proven Defender 
filter technology which has 
demonstrated its ability to reduce 
the debris related failure. This 

Cofrentes NPP

Oskarshamn NPP
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technology improvement has helped to increase the effective reactor operation and therefore it 
has contributed to the economy of the plants.

The fuel is marketed through the Spanish company GENUSA. Since it was incorporated in 1996 
this company is responsible for marketing and supply of reload nuclear fuel products and 
related services for European BWR’s. GENUSA company ownership is shared between GNF-A 
and Enusa and it benefits of the technology and capabilities offered from both organizations.

Since 1996 to the present, Enusa has manufactured nuclear fuel for most European utilities 
owning BWR’s power plants. The accumulated production exceeds 1250 tons of uranium and 

Ringhals NPP

Forsmark NPP
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currently 10 BWR power plants in Europe 
operate fuel manufactured in Juzbado.

During this time, BWR utilities across 
Europe have trusted Enusa for making 
the fuel for their plants and for providing 
other engineering services such as 
nuclear & core design, thermo hydraulic 
and accident analysis, on-site services, 
etc. This strong relationship is the basis 
from which we can consolidate other 
opportunities within the challenging 
future of this market. 

For further information, please contact jjs@enusa.es
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2013 has been an remarkable year for PWR nuclear fuel manufacturing for the French, 
Belgian and Swedish nuclear power plants, supplied by Enusa under the European Fuel 
Group Agreement (EFG) in partnership with Westinghouse. 

During the last year the 
Enusa fuel manufacturing 
facility at Juzbado delivered 
a total of sixty 17x17 RFA 
900 fuel assemblies and one 
hundred and thirty six 17x17 
RFA 1300 fuel assemblies 
equivalent to 104 tons of 
uranium for the EDF nuclear 
power plants.  

In addition, two reload 
batches of fifty six fuel 
assemblies each of 17x17 

www.enusa.es

Enusa manufacturing and delivery of PWR fuel 
to European nuclear power plants
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RFA XLR design were 
manufactured and delivered 
to the Electrabel nuclear 
power plants of Doel 4 and 
Tihange 3. Only one out of 
three years there are two 
reloads to these Belgium 
NPPs since they operate in 
18 months cycles.

Finally, twenty fuel 
assemblies of the 15x15 
Upgrade design for 
Vattenfall were produced 
and delivered to the Ringhals 
2 nuclear power plant.

These manufacturing campaigns send the message of a very reliable supply chain to all PWR 
European customers, and show the strong position of the European Fuel Group (EFG) in a 
very demanding and competitive market. 

EFG offers state of the art designs and a flawless supply chain that allow the PWR European 
customers to operate their Nuclear Power plants in the safest and most reliable way.  

The 2013 deliveries are the 
best proof of the success 
achieved by Enusa’s part in 
the internationalization of 
the nuclear fuel business 
in Europe for the European 
Fuel Group, which was 
initiated with its partner 
Westinghouse back in 1991, 
under the strict fulfillment 
of the most demanding 
technical and quality 
requirements in France, 
Belgium and Sweden and to 
full customer satisfaction.
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For further information, please contact miguel.montes@enusa.es
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Delivery of an ultrasonic inspection equipment 
to Yibin Fuel Factory
The New Year has seen the delivery of a new ultrasonic inspection equipment to the 
Yibin Fuel Plant located in Sichuan province (P.R. China) under a contract signed one 
year ago among Enusa and the Chinese counterparts CNEIC and CJNF. Despite the 
tight delivery schedule Enusa and its partner Tecnatom have managed to deliver the 
new equipment in accordance to contractual terms after successful acceptance test 
in Spain.

The UT equipment ready for shipment to Yibin Fuel Factory
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The UT inspection equipment has been designed to test the condition of the tube-to-
endplug girth weld, a critical feature of every nuclear fuel rod as it has to maintain 
its integrity under any expected operational occurrence. This state-of-the-art 
technology will allow CJNF to undertake a thorough and reliable inspection of each 
individual fuel rod.

With the equipment at the site, a joint Enusa-Tecnatom team will now proceed to the 
installation and final test of the system, which will take place within the next weeks. 
Preliminary tests have shown an excellent performance of the UT equipment for 
different configurations of products and weld types.

This is the first contract in China for Enusa and the first time that Enusa and Tecnatom 
have commercialized fresh fuel inspection equipment worldwide. The supply of 
inspection equipment for nuclear fuel manufacturing facilities is a new business line 
which is part of the Enusa product diversification process. The new business line is 
intended to market advanced fuel inspection equipment developed and tested at the 
Enusa Juzbado nuclear fuel facility.

For further information, please contact ebp@enusa.es
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Enusa supports ANAV for spent fuel 
management
During year 2013, ANAV, the company in charge of Asco I & II and Vandellos II NPPs 
management, started to move fuel from the spent fuel pool to a new Independent 
Spent Fuel Storage Facility (ATI in Spanish). This process requires the loading of 
irradiated fuel in dry storage and transportation casks that are designed to that 
purpose.

ANAV decided to take spent fuel to the ATI as an interim stage before having in 
operation the Centralized Temporary Storage (In Spanish ATC), which is being 
designed and built in Villar de Cañas, Cuenca. This installation will store in a single 
location the spent fuel and high level radioactive waste from all the Spanish nuclear 
power plants. The project is managed by the public company in charge of the 
radioactive waste, Enresa.

The commissioning of the ATIs and the ATC bring numerous activities around the 
irradiated fuel that need to be performed in the next years.

Enusa, as fuel vendor, has the necessary knowledge on fuel performace, fuel 
characteristics and on-site services solutions, inspection, fuel handling, etc.,  to 

SICOM -CORR
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For further information, please contact mmalpica@enusa.es

support the customer in these activities. It is considered that fuel expert participation 
is key to ensure proper management of spent fuel.

In this sense, Enusa has developed over the past few years, and made available 
to its customers, its resources and capabilities applicable to all the phases of the 
management of the irradiated fuel, from the pools to the ATI and then to the ATC. 

Therefore, Enusa works closely to support ANAV to provide all engineering and on-
site services that might be required in order to have the fuel ready to be loaded into 
the casks. 

Furthermore, Enusa is working on establishing an organization especially focused 
on spent fuel management, mainly in four major areas, engineering, fuel services, 
logistics and environmental monitoring, to support the utilities and Enresa as it 
might be required. 
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Enusa participates in World Future Energy Summit in Abu Dhabi

Seven Spanish companies with interests in the nuclear sector have participated in the World Future 
Energy Summit in Abu Dhabi (United Arab Emirates) one of the biggest exhibitions worldwide 
focused on clean energy.  The Spanish Nuclear Forum has coordinated this participation, including 
the installation of a common booth.

Enusa has been present in this exhibition for the first time and has taken this opportunity to hold 
meetings with the most relevant companies developing nuclear projects in the Middle East.

Enusa in the Media

The “Made in Spain” programme of the Spanish National Radio (RNE) is promoting Spanish companies 
making business in overseas countries. In the last months Made in Spain has interviewed two Enusa 
employees who explained the Enusa activities and their personal experience in the company. The 
interviews – in Spanish – can be accessed through the following links

Spanish Customers Annual Meeting in Cádiz

The 27th edition of the Spanish Customers Annual Meeting will take place in the historic city of Cádiz 
in the southern region of Andalusia. In a three-day sessions combining both technical meetings and 
cultural visits, Enusa, the main Spanish utilities and other stakeholders will have the opportunity to 
exchange their experiences related to nuclear fuel in the previous year and to introduce future plans 
and strategies.

Upcoming international exhibitions

Enusa will participate in the following international exhibitions:
- Nuclear International Conference (NIC ’14.) Beijing (P.R. China.) April 15-18
- European Nuclear Conference (ENC 2014.) Marseille (France.) May 11-14

Enusa and Ensa enter into components supply agreement

Enusa and Ensa have recently entered into a new agreement for the supply by Ensa of upper and 
bottom nozzles for the Spanish PWR reactors currently served by Enusa. The contract covers up to ten 
reloads and the design will be in accordance with the new MAEF-2012 fuel assembly specifications. 

Juzbado annual production at record high

The Juzbado fuel factory reached in 2013 its planned production level of 350 tons of enriched 
uranium equivalent. Approximately 40% of the total production was supplied to Spanish nuclear 
power plants with the remaining 60% being shipped to foreign reactors in Europe.

Since the late ‘90s the Juzbado production is predominantly for export, as a result of Enusa’s quest for 
new customers in the international markets. PWR fuel assemblies accounted for approximately 66% 
and BWR bundles accounted for 33% of the overall production, also in line with historical records.

www.enusa.es

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.

In a few words
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