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Participants in the Extended Storage Collaboration Project (ESCP) met last May in St. 
Petersburg (Florida, EEUU) to review and update the status of the project. The ESCP 
project is managed by the Electric Power Research Institute (EPRI) with the support 
of the Department of Energy of the United States (USDOE), and its objective is to 
provide the technical bases to support the storage of spent fuel in dry casks for time 
periods much longer than originally envisaged at the time the casks were designed. 
To achieve this goal, knowledge gaps and the research activities needed to address 
them are identified in a collaborative environment. Organizations participating in 
the project include the Nuclear Regulatory Commission (USNRC) and other nuclear 
regulators, utilities, suppliers and engineering companies, research institutions 
and laboratories, and international organizations such as the International Atomic 
Energy Agency (IAEA). 
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Enusa in the International Spent Fuel 
Management meetings

Continued on next page

Meeting venue in St. Petersburg (Florida)

Enusa has participated in the project since its inception, together with the Consejo de 
Seguridad Nuclear (CSN) and Enresa. The meeting was also attended by representatives 
of Unesa and Ensa. Enusa contributed with two presentations. The first talk described 
the methodology used by Enusa to calculate the fuel cladding hoop stress at different 
temperatures and rod internal pressures, while the second included a description of the 
spent fuel research activities ongoing in Spain.
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The fuel research areas of interest continue to be 
focused on the high burnup fuel behavior subject 
to transportation loadings, effect of hydrides on 
the cladding mechanical properties and cladding 
temperature predictions during the storage period. 
The objectives of Enusa’s research projects and 
programs include these areas in all cases. 

A separate meeting of the ESCP international 
subgroup was also held. This subgroup is tasked 
with the preparation of reports reflecting the 
views on spent fuel long-term storage of countries other than USA, to complement the activities 
performed by DOE, USNRC and EPRI. It has been agreed to perform a revision of the Gap Analysis 
Report that was prepared by the Subcommittee in 2012 and published by EPRI (“International 
Perspectives on Technical Data Gaps Associated with Extended Storage and Transportation of 
Used Nuclear Fuel”, EPRI Report 1026481). Enusa will coordinate the contribution of Spain to this 
revision.

The Used Fuel Management Conference, organized by the Nuclear Energy Institue (NEI), was held 
back-to-back with the ESCP meeting. The scope of this Conference is much more comprehensive, 
with an important component of licensing processes and issues reflected in the enhanced 
participation of the USNRC in the Conference. 

The technical contents of the meeting were 
mainly focused in the following issues:

• Long-term Storage Confirmatory   
   Demonstration Program. 
• Cask dryout process after loading.
• Storage cask aging management and 
    maintenance, as the basis for cask license 
    renewal.
• Results of loaded cask inspections   
    recently performed, focusing on the  
    stress corrosion of stainless steel 
    of the canister.

Cask used in the Long-term Storage 
Confirmatory Demonstration Program  
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The issue of cask license renewal was extensively covered at the Conference, and the discussion 
was in this case centered on the information needed to support the renewal process. The range 
of information needed will include as-built cask data, operational incidents (that in general seem 
to have the root cause in human performance issues) and results of inspections performed on a 
selected group of canisters. The selection criteria for 
the casks to be inspected are not defined yet, but will 
include thermal load, years of operation, ambient 
temperature and humidity during storage, and alike. 
Related with this general issue, the status of the cask 
aging management and maintenance requirements 
development efforts was discussed.

On the matter of the cask temperature predictions, 
the USNRC announced the launching of an 
experimental program aimed to obtain data for 
validation of the Computational Fluid Dynamics 
(CFD) codes currently used in the thermal analysis. 
The test program will also include the cask drying 
process after loading, and is expected to provide data 
on the issue of the residual water remaining after 
drying. It was stated that there is a limited concern 
regarding the residual water using different drying 
methods, what may lead to performing additional 
tests framed in a specific research program. 

The high-burnup fuel issue was discussed at several 
specific sessions. The USNRC gave the view that 
storage and transportation of high-burnup fuel could 
be demonstrated to be safe as long as the cladding 
temperatures are above a material dependent 
threshold. This view needs still to be confirmed by 
the ongoing vibration and cladding compression 
tests, but it is being taken as the base for the draft 
definition of a roadmap for proposed layout for the 
USNRC thermal experiments.

Proposed layout for the USNRC thermal experiments
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Enusa/GENUSA Fuel Order from 
Germany’s RWE/E.ON for fuel delivery to 
Gundremmingen NPP
On July 2014 it has been announced that the Spanish based company GNF ENUSA Nuclear Fuel S.A. 
(GENUSA) has earned a contract to supply innovative nuclear fuel, presumably GNF2, and services 
to Germany’s Gundremmingen nuclear power station.

GENUSA will supply fuel and engineering services to RWE/E.ON including fuel product design, 
components, uranium oxide powder conversion and engineering services. The fuel bundle 
components will be manufactured by Global Nuclear Fuel (GNF) and the fuel assembly and pelletizing 
will be carried out by ENUSA while the engineering will be shared between both organizations.
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Under the agreement, GENUSA will provide advanced fuel technology to RWE/E.ON starting in 2016 
for a minimum of three reloads until the plant shut down currently projected for December 2021. 
The new contract builds on GENUSA’s relationship with RWE/E.ON in providing consulting services 
and customized reactor-control components.
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The first supply for Gundremmingen dates from 1993 when eight LUAs of GE12 fuel type 
where delivered. Since that time more than 1000 fuel assemblies have been delivered 
including GE12, GE14 and GNF2 fuel assemblies. It is worth mentioning the excellent record 
of fuel performance which includes the High Burnup Program carried out in Gundremmingen 
C where a burnup as high as 78 MWd/tU has been achieved. 

A picture summarizing the fuel 
supply to Gundremmingen 
plants is included. 

It is expected that the GNF2 
fuel type, equipped with 
industry-leading Defender 
Filter technology, will help 
Gundremmingen to enhance 
their power station’s 
performance to provide safe 
and reliable energy.

Gundremmingen is the highest-
output BWR nuclear power 
station ever in operation 
in Germany, producing 2 × 
1344 megawatts. It is located 
in Gundremmingen, district 
of Günzburg, Bavaria and is 
operated by Kernkraftwerk 
Gundremmingen GmbH, a joint 
operation of RWE Power AG, 
based in Essen (75%) and E.ON 
Kernkraft GmbH, based in Hannover (25%). Two units, B and C, are currently in operation. 

GENUSA is a Spanish company by GNF-A Global Nuclear Fuel Americas), together with 
ENUSA Industrias Avanzadas S.A. of Madrid. GNF is a joint venture led by GE with Hitachi, 
Ltd. and Toshiba. Across Europe, GENUSA provides reliable, safe nuclear fuel to energy 
companies that operate power plants of boiling water reactor (BWR) designs.

For further information, please contact jjs@enusa.es

www.enusa.es
www.enusa.es
www.sepi.es


www.enusa.es

Fuel seminars in China
Last April two fuel seminars have taken place in the Chinese cities of Beijing and Shenzhen. 
The seminars have been organized by Enusa and counted on the participation of the Spanish 
companies Ensa, Tecnatom and Enresa, jointly with the representatives of the Spanish Nuclear 
Group for Cooperation (SNGC) and NUTECH, the Enusa representative in China. The fuel seminars 
were presented to the two main actors in the Chinese nuclear market, CNNC and CGN groups.
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Fuel Seminar in Beijing

The topics presented at the seminars covered a significant part of the nuclear fuel cycle, ranging 
from the manufacturing of the fuel assemblies to the spent fuel management as well as fuel 
inspection operations, in-pìle fuel behaviour, etc.
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Fuel Seminar in Shenzhen

These two events have had a relevant and active presence of Chinese experts from the different 
subsidiaries of CNNC and CGN. In particular several representatives of the two Chinese 
fuel factories located in Yibin (Sichuan Province) and Baotou (Inner Mongolia) attended the 
seminars. These representatives have shown a great interest on the Enusa fuel manufacturing 
and inspection technology.

It is highly remarkable the degree of openness and transparency demonstrated by the participants. 
In this sense, apart from the presentations from the Spanish side, the Chinese companies also 
presented and shared with Enusa some of their main needs and concerns for the extremely fast 
growing Chinese nuclear market.

The two fuel seminars have been organized in the frame of the Enusa bet for internationalization 
and expansion of products and services jointly with the support of its Spanish partners.
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The new Contract for the supply of reload fuel batches for CN Almaraz (Units 1 and 2), CN 
Ascó I, CN Ascó II, and CN Vandellòs II, signed in 2013, has reinforced the 2003 cooperative 
technological agreement model between the owner Utilities and Enusa for promoting R&D 
programs of common interest.

www.enusa.es

Joint PWR R&D committee between Enusa 
and the Spanish Utilities
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The specific nuclear fuel R&D projects will be related to the manufacturing and optimization 
of fuel; the safety analysis of the reactor and of the fresh and spent fuel storage systems; the 
characterization of fuel performance during reactor operation; the research of spent fuel 
performance; and to any other area of common interest for the Utilities and Enusa regarding 
nuclear fuel.

With the aim of managing the R&D projects, the parties created a Managing Committee whose 
members represent the owners Utilities, Asociación Nuclear de Ascó-Vandellós II AIE (ANAV), 
Centrales Nucleares de Almaraz-Trillo AIE (CNAT) and Enusa. The Managing Committee discusses 
the proposals made by the Deputy Commission, with representatives of ANAV, CNAT and Enusa, 
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evaluates the general interest for the mentioned reactors, prioritizes them, and assigns the 
corresponding budget. 

The Committee is also in charge of discussing and 
accepting the participation of third parties in the 
R&D projects and defining their contribution. As 
an example of third parties participation, we can 
mention among others the contribution of EPRI to 
the CN Vandellòs II zinc injection and high lithium 
program, or the Westinghouse participation in 
projects related to high fuel burnup and Optimized 
ZIRLO held in the Spanish NPPs.

In addition to the duties mentioned above, the 
Managing Committee is the forum where the reactors 
owner Utilities, ANAV, CNAT and Enusa discuss and 
agree on the most relevant consequences of the entry 
into force of the Contract, more specifically when the 
involvement of the owners Utilities is needed.

ANAV and CNAT are responsible for managing 
the Contracts related to their reactor for the daily 
activities. The Utilities, according to the new 
contractual framework defined by the recently signed Contract, maintain a share of responsibility 
that allows them to know the Enusa contractual performance.
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Nuclear Fuel High Efficiency Ultrasonic 
Cleaning System
During the last refueling outages at Vandellós II (November 2013) and Ascó I (June 2014), 
the new High Efficiency Ultrasonic Fuel Cleaning (HE-UFC), developed by DOMINION 
ENGINEERING INC., has been used to remove corrosion products from nuclear fuel 
assemblies using ultrasonic energy. This new equipment replaces the original Ultrasonic 
Fuel Cleaning (UFC) system used in previous campaigns in Vandellós and Ascó NPPs. 

HE-UFC system: 
Cleaning fixture and 
telescopic tower

UFC system 

Former Cleaning fixtures

Enusa, through Enusa-ENWESA AIE, 
owns a HE-UFC cleaning system and 
coordinates the   on-site HE-UFC 
cleaning operations. Fuel handling in 
Ascó and Vandellós NPP is also under 
the scope of Enusa-ENWESA AIE.

The HE-UFC equipment includes a 
cleaning fixture, a filter skid with a 
pump inside and a control module. 
To support the cleaning fixture at the 
cask loading pit, there is a telescopic 
tower whose top is at the same height 
as the top of the spent fuel storage 
racks. The filtration system includes 
the following instrumentation: 
turbine flowmeters, thermocouples, 
pressure transducers and three 
gamma detector probes. 

During operation, the fuel assembly 
is introduced into the cleaning 
fixture from above. The cleaning is 
performed while the fuel is lowered 
until the top nozzle of the fuel reaches 
the top lead-in of the cleaning fixture 
and then is raised back up through 
the cleaning fixture. Corrosion 
products removed from the fuel are 
pumped through the filtration skid 
and deposited on half-micron filter 
cartridges.
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The principal difference between the new HE-UFC and the 
old UFC is the new optimized design in order to increase fuel 
cleaning efficiency. The transducers are directly coupled to the 
inner walls of the cleaning zone and have a new distribution 
layout along the cleaning chamber. This new configuration 
allows greater effective power density and better uniformity 
of cleaning. With the new HE-UFC has been estimated an 
effectiveness of 85% in crud removal instead of 45% of the 
previous UFC system. Furthermore, it has been observed that 
the HE-UFC is able to remove more tenacious crud. 

Additionally, the cleaning fixture is a single chamber open at 
the top and bottom and the fuel remains on the handling tool 
during the cleaning, reducing latching/unlatching operations 
of the fuel assembly. 

Before / After using UFC system       Before / After using HE-UFC 
system

Furthermore, the installation of the equipment is easier than with the old UFC system; its reduced 
size and weight permits an easier handling to insert or remove the equipment of the water. Therefore, 
the dose rates to the personnel involved on the demobilization has been reduced significantly. These 
factors make HE-UFC an innovative system capable of further improving cleaning effectiveness 
compared to previous Ultrasonic Fuel Cleaning (UFC) system.
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Enusa research, development and 
innovation plan on nuclear fuel
IR&D+i Policy
Endeavor to technological excellence has been a key differentiating factor 
for the establishment and growth of our fuel business. It is, indeed, the 
foundation that underpins the trust of our customers in the ability of the 
Company to meet their needs. 
Such excellence is achieved through two basic elements: on the one hand 
agreements with our referral partners, Westinghouse and GNF, and on the 
other hand with the accomplishment of own Research, Development and 
Innovation (R&D+i) Projects in key business fields and highly oriented 
specific matters to our customer needs. While the first instrument guarantees 
the strength of the bases of our technology, it is the second which ensures 
our progress and expansion. Thus the R&D+i policy becomes one of the main 
vehicles to accomplish the overall business strategy.
Our R&D+i policy is defined by the following leading principles:
-  Enhance customer confidence in our technological competence to meet present and emerging needs

It means having the knowledge, methods, models, codes, tools, facilities and procedures according to industry 
best standards, and an acknowledged competence for its maintenance and upgrading.
It implies close interaction to every customer and active observation on the situation of its reactors, in order to 
select the critical areas to direct our research efforts.

-  Sustain the competitiveness of our products and services as well as a flexible and innovative nature of 
our processes
Ensuring products and services with a high reliability which fully satisfy the demands of the customers.
Need for a systematic effort on innovation and improvement of our production processes.
It also entails an individualized approach to each client.

-  Promote collaboration ties that strengthen our position and corporate image
First, with our reference technology partners in order to maximize the value and possibilities of such cooperation.
Secondly with customers as a means to better understand their priorities, to ease familiarization with our 
technology, and to guide us on the development of new skills and capabilities.
Finally, collaboration with other technology partners, research centers and universities to the extent that 
improves our technological competitiveness or it open fields for new business opportunities. 

-  Drive growth through strategic R&D focused on emerging businesses
It implies a smart selection of specific areas to extend R&D in order to get knowledge, develop technology and 
gain prestige to facilitate the expansion of our industrial and commercial activity.

-  Enhance education and training effectiveness, as well as promoting strong motivation and innovative 
culture in our personnel.
Working in R&D involves intellectual challenges that promote technological mastery while stimulating very 
effective values to streamline the operation of a high added value business such as ours.

R&D+i Categories
Our R&D+i Plan is structured around several categories that help to distribute and allocate resources to better 
meet our overall business strategy.
-  International Collaboration

The nuclear fuel industry has several distinguished forums tackling relevant research programs of general 
interest. 
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In most cases, projects with a very high cost, extended execution terms, whose results could have wide significance 
for the industry, are promoted. That, along with the opportunity to facilitate other bilateral relations, which improve 
our technological skills and enhance the reputation of the company, is a definite worth.

-  Basic Research
Enusa undertakes basic research in selected areas of strategic significance.
Basic research is also an opportunity to forge links with nuclear sector entities, universities or research centers. We 
seek complementarity and vision.
Maximum attention is paid to promote and leverage our medium-term growth, and the expansion of our activity in 
fields with high added value.

-  Methods
The development and validation of models, codes and procedures which improve the competitiveness of our 
products and services is a differentiating factor that benefits the Enusa potential in many facets: enhances internal 
efficiency, reinforce self-reliance, raise corporate image, and stimulate customer faithfulness.
This is a broad field of potential applications which includes processes related to both, engineering, as well as 
manufacturing and field services. 

-  Fabrication equipment 
Continuous improvement and innovation of manufacturing and inspection processes and equipment are 
fundamental in order to sustain efficiency, reliability, quality and safety.
It brings also opportunities of marketing specific solutions developed by Enusa, as well as networking of technology 
centers of reference.

-  New products
It includes the development and validation of new product designs as well as the implementation of very precise 
changes to improve and optimize a given performance aspect.

-  LTA
Irradiation Programs of special demonstration fuel assemblies, LTA’s, have been very important tool to lead relevant 
research projects carried out in cooperation with other technology partners.
They usually are very lasting and high budget projects, which also bring valuable opportunities for wider derived 
linked initiatives.

-  Fuel Surveillance
Monitoring of fuel during operation and systematic characterization of a set of relevant fuel properties is a main 
tool to confirm that everything is as expected and to anticipate possible deviations in time to take corrective action 
before their consequences are significant. 

-  Field Service Equipment
The ability to provide a broad kind of services 
related to used or spent fuel is built on the 
development of a variety of tools, fixtures and 
different pieces of equipment duly validated and 
adapted to each reactor. 

Portfolio
Current R&D+i portfolio includes a total of 45 
projects. Figure depicts the investment evolution for 
each R&D Category since 2011 and projection for 
2014 and 2015. It represents around a 5% of fuel 
business revenues.
Also the equivalent number of researches to 
undertake the corresponding projects is shown. 
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Enusa presence in the NIC conference in Beijing

The NIC’14 conference took place on April 15-18 in Beijing. The Spanish nuclear industry was represented 
by the SNGC companies Tecnatom, ENSA, Ringo Valves and Enusa. As in previous years, this conference 
brings together high level representatives from Chinese and international companies. For Enusa it is the 
most important annual event in China as it offers the possibility to meet customers from all over the Asian 
country in a single place.

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.

NEWS BRIEFS

14

Co-ordination: Institutional Relations relin@enusa.es

Enusa presents its 2013 Annual Report

Enusa has released its 2013 Annual Report, which can be accessed from the Enusa web page via the 
following link: http://www.enusa.es/memoriaanual/

As it has been the case for the last seven years, the Annual Report complies with the rules of the 
Global Reporting Initiative (GRI) and therefore it contains different indicators of the economic, social 
and environmental performance of the company. The aim of this approach is to provide relevant and 
transparent information to the Enusa stakeholders and to facilitate inter-comparison with the annual 
reports of other companies in the same sector. 

In addition to the full-size report, a summarized report with the most significant information can be 
found on the link above.

European Nuclear Conference (ENC 2014) in Marseille (France)

On May 11 to 15 May ENUSA participated at the European Nuclear Conference 2014 (ENC-2014) held 
at Marseille (France). This is an annual event that uses to meet the most important companies, not only 
European but worldwide, with activities in the nuclear sector. 

Foro Nuclear, the Spanish institution that aggregates most of the Spanish companies working in the 
Nuclear Industry, has coordinated the Spanish participation in the ENC. This time, at the exhibition area 
the Spanish pavilion had a significant presence with nine Spanish companies. 

In the sessions program, Javier Riverola, ENUSA Fuel Operations Engineering Mgr, presented a paper 
under the title “Transmission of tacit knowledge from personnel with extensive experience in Nuclear 
Engineering”.

On May 14th a “Spanish Wine”, with Jamón Ibérico and wine,  was served at the Spanish pavilion and 
attracted most of the attendees of the Conference.

Enusa in the 45th German Annual Meeting on Nuclear Technology

Enusa assisted to the German “45th Annual Meeting on Nuclear Technology”, celebrated in Frankfurt, 
Germany, last May 2014. This year edition key topics where, among others, Safety, Decommissioning, 
Fuel and Innovation. Sylvia Choithramani participated jointly with GNF in the presentation of a paper in a 
session devoted to Fuel Reliability, in which AREVA and Westinghouse also participated. The presentation 
describes the evolution of the GNF BWR fuel design to achieve zero failures and the failed fuel strategies 
and management. The information presented was widely accepted by the audience and many questions 
arose about the performance and reliability of the Enusa manufactured fuel. 
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