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Dear business partners, 

At the present time, the whole world realizes the serious need for energy for the 
preservation of perpetually sustainable development. 

A distinctive place in the life of modern society belongs to electric energy, its safe 
production and reliable delivery according to high standards of quality. 

When our company was established 30 years ago, we assumed research and development 
challenges directly related to the safe, reliable and economical production of electric energy 

from nuclear power plants, as well as the elimination of potential negative influences on the 
environment and employees. 

During our existence, we have gradually expanded our activities and specializations. Our first job 
was to train plant personnel. We trained specialists to meet the needs not only of (what was then) 

Czechoslovakia, but also of Germany and Hungary. Gradually, we also met the problems of processing 
and storing radioactive waste, maintaining the service-life of our equipment and deactivating and 

disposing of contaminated devices at the end of their operating lives. 
Industry requirements and concerns led us to broaden our services in energy production to include 

renewable sources of energy. Our youngest division of activity deals with the distribution of hydro-electrical 
energy via the electric grid. 
By continually updating the specialized skills of our employees and by investing in the latest equipment, our 

company has achieved high standards of professionalism, flexibility and creative approaches to R&D 
challenges and operational issues in the energy sector. 
Responding to developmental trends and the requirements of our consumers, we have established a system 
of quality management, which complies with the ISO 9001 and 14001 standards certified by the LRQA 
Corporation of Great Britain. 
Throughout the years, our company has been consistently proving to the operators of power facilities, both in 
Slovakia and abroad, our viability and high, innovative potential. In recognition of this, in 2005, when we 
participated in the 6th EU Framework Programme in R&D, the Slovak Ministry of Education presented us with 
the Award for the Organization Demonstrating the Most Successful Applied Research. 
Achieved results and the trust of our customers commit us to permanent improvement and increasing 
quality in the services we provide. 
We are proud to contribute to Slovakia's energy safety, our society's quality of life, and our energy's 
perpetually sustainable development. 
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HISTORY 

Origination of VUJE is connected with the history of Bohunice nuclear power plant. It 
was the team of Bohunice nuclear power plant employees that was the foundation for 

the formation of Nuclear Power Plant Research Institute (VUJE).Based on the decision of 
the Czechoslovak Federal Ministry of Fuels and Power, VUJE started its operation on 

January 1,1977. It was incorporated into the utility Slovak Power Enterprises. One year later, 
VUJE became an independent organization directly controlled by the ministry. The excellent 

results of VUJE were the impulse for the federal government in 1983 to accredit VUJE to lead 
scientific commissioning of all Czechoslovak power plants. In the course of the next couple of years, 

VUJE gained property in Trnava and progressively developed into a respectable, internationally-
recognized facility of applied research. 

The year 1983 was important also from a different aspect. The branch education and training center 
started its activities in the institute. In the following year, this center in Trnava was equipped with a full-

range simulator of reactor unit of VVER 440/213 type. The Center gradually achieved international 
recognition. Also the International Atomic Energy Agency (IAEA) in Vienna carried out their training 

courses for supervising bodies and personnel of nuclear power plants with reactors of PWR/VVER type in 
this center. At that time, the center was already equipped with audiovisual equipment, models and mockups 
of facilities, simulators and full-scope simulator. 

Workers from power plants in the Czech Republic, Germany and Poland took part in training at VUJE; 
specialized courses were organized for specialists appointed by the International Atomic Energy Agency. An 
extensive international cooperation and cooperation with universities and The Slovak Academy of Science 
are also to be credited for the good results of the Institute. 

Especially important for the advancement of the Institute and the establishment of a joint-stock company 
were the 80-ies. City of Trnava became the home location of VUJE in 1985, while multiple experimental 
facilities, development workshops and some laboratories stayed in the location of power plants in nearby 
Jaslovské Bohunice. The reason was to support close cooperation of research and developmental tasks 
with the power plant operation and the solution of problems of modernization of nuclear sources straight at 
the site. At the end of the eighties, the Institute counted 759 employees and gained an extremely 
important position, not only within the Czechoslovak, but also international nuclear power industry. 

Important changes in the whole state also influenced the future of the Institute. A new organizational 
model of VUJE was developed and, step-by-step, the line of activities and strategy of the Institute 

were determined. The centers of nuclear safety, diagnostics of nuclear and power facilities and 
centers for economics and operation preparation of nuclear power plants were established. At 

the beginning of the nineties, the Institute was under pressure of changes. New requirements 
for economy and effectiveness of research and development activities forced it to implement 

radical steps in the organization of activities and of operation. It was a time of multiple 
problems, especially in changes in financing of the Institute and lay-offs. These steps 

have brought their fruit. 
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The Nuclear Power Plant Research Institute maintained its specialized focus and was 
transformed into a state company with the following organizational structure: 

Division for Nuclear Safety 
Division for Nuclear Power Component Diagnostics 
Division for Preparation of Nuclear Power Plant Operation, 
Division Training Centre of Nuclear Power Plant Personnel 
Division for Ecology, Chemistry and Radiation Control 
Division for Commerce, Marketing and Specialized Services 
Division for Economy 

In the following privatization, the joint-stock company established by the Institution employees, bought the 
state research Institute. On November 1, 1994 it was transformed into a private joint-stock company, The 
Nuclear Power Plant Research Institute Trnava, Inc. Ján Korec, PhD became the first elected president of 
the private company - VU JE Trnava, Inc.. He was also elected as a general director. Under his leadership, the 
economics of the company was stabilized and during the following year the company obtained projects that 
supported the stability and further development of the company. The new strategy of the company was built on 
previous results and successes and on new, unconventional, more progressive solutions. Good results that 
were shown mostly by the reliable operation of the nuclear power plant and by the satisfaction of customers 
made a foundation for the company's future and further demand for its specialized services. The company has 
gradually changed its orientation from a research organization to an engineering and design company that 
realized extensive projects in the nuclear power industry. Over the last couple of years, it broadened its 
activities into the areas of network systems, classical power industry and the use of renewable energy 
resources. 
Very important in a modern history of the company is its ability to obtain projects that not only assured jobs for 
the employees for several years but also advanced VUJE among the prominent research, development and 
designing firms in Europe. Some of these projects were the reconstruction of nuclear power plant V-1 in 
Jaslovské Bohunice and the finishing of the construction of Units 1 and 2 of Nuclear Power Plant at 
Mochovce. By participation in these projects, VUJE Trnava has proven to be a very capable organizer of 
cooperation between foreign and Slovak suppliers of works, technologies and components in such 
specialized areas as modernization and construction of nuclear power plants. 
The capabilities of VUJE are thoroughly tested and used in wide international cooperation. For 
example, VUJE took part in programs of the International Atomic Energy Agency and participates in 
PHARE and PECO projects and in the 5"1 and 6th EU Framework Program. 



O R X 

Jm; ' 1977 
January 1 -The Nuclear Power Plant Research Institute (VUJE) located 

in Jaslovské Bohunice was established by the Czechoslovak Federal 
Ministry of Fuels and Power 

1978 
VUJE was organizationally subordinated directly to the Federal Ministry of Fuels and 

Power 

1983 
Completion of the construction of VUJE Educational and Training Center 

1984 
Launching ofVVER 440/213 simulator. 

1985 
VUJE was moved to Trnava 

1987 
VUJE Educational and Training Center was organizationally promoted to the level of division. 

1989 
The number of VUJE employees reached the peak level of 759 

1990 
A new organizational structure and a new economic management model were implemented. 

1994 
VUJE was transformed into an employees-owned joint-stock company 

1996 
The company won projects the implementation of which represented the major part of activities 
for a few next years. The Institute coordinated international cooperation for solution of the 

projects. 

1996-1998 
Establishment of REKON consortium for reconstruction of V-1 NPP. Increase in the 

number of employees - in 1996 to 465, in 1997 to 568 an in 1998 to 613 employees. 

1999 
Achievement of QA certificate from LR QA. Professional capability of VUJE is 

shown in qualification structure of the employees: 5% of employees have a 
scientific/academic degree, 51 % of employees have a university degree. 



1999-2000 
The Institute continued in diversification of its activities. It established 
consortiums with foreign companies and achieved success also in the area of 
non-nuclear power industry. The company found consumers not only in Slovakia but 
also in Hungary, Netherlands, Sweden, France or Spain. It realized its first projects in 
China and started promising business contacts with many other consumers. 

2001 
VUJE Trnava continued in the effort to succeed internationally in the 5th EU Framework Program. 
It meant to fulfill high professional and quality requirements in the area of nuclear and classical 
power industry. 

2003 
Achievement of certificate ENS IS014001:1998. 

2004 
Change of the commercial title to VUJE, Inc. 

2005 
VUJE, Inc obtained the Award of The Ministry of the Education as the most successful organization of applied 
research for the participation in the 6,h EU Framework Program. VUJE was granted the certificate of The 
National Safety Agency. 

2006 
The company won the tender for Engineering contract for EMO 3,4 NPP Construction Completion. 
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COMPANY MANAGEMENT 

J&Y- VUJE Directors 

1977-1990 
1990 

1991 
1992-1993 

1993-1994 
1994-2001 

2001 

Board of Directors 

Zoltán Harsányi 
Peter Líška 

Milan Ferenc 
Matej Korec 

Oto Schultz 

Board of Supervisors 

Peter Beňo 
Peter Pilát 
Jana Juríková 
Ľubomír Kmeťko 
Ján Mitošinka 
Anton Szaló 
Ján Šovčík 

Eduard Metke. 
Peter Škvarka 
Stanislav Novák 
Jozef Mišák 
Oto Schultz 
Ján Korec 
Marián Dugovič 

Chairman of the Board of Directors 
Vice-Chairman of the Board of Directors 
Member 
Member 
Member 

Chairman of the Board of Supervisors 
Member of the Board of Supervisors 
Member of the Board of Supervisors 
Member of the Board of Supervisors 
Member of the Board of Supervisors 
Member of the Board of Supervisors 
Member of the Board of Supervisors 
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Management of the company 

Peter Líška 

Peter Pilát 

Karol Rovný 

Milan Ferenc 

Štefan Nižnanský 

Marián Štubňa. 

JánMitošinka. 

Oto Schultz 

BranislavMesík 

Roman Guláš 

Director of Division for Nuclear Safety 

Director of Division for Diagnostics Nuclear Power Plant 
Components 

Director of Division for Preparation of Nuclear Power Plant Operation 

Director of Division for Support of Nuclear Power Plant Operation 

Director of Division - Nuclear Power Plant Personnel Training Centre 

Director of Division for Radiation Safety, Nuclear Power Plants 
Decommissioning and Radioactive Waste Management 

Director of Division for Information Technologies 

Director of Division for Commerce, Engineering Activities and Services 

Director of Division for Economy 

Director of Division for Support of Control and Operation of Electricity Grid 



P A N Y A C T I V I T I E S 

CDMPANY ACTIVITIES 

The subjects of the VUJE enterprise are designing, implementation, engineering, 
research and educational activities for nuclear and classical power plants and 

processing industry: 

© Research, development and engineering activities in the area of assessment of 
safety, reliability and effectiveness of the operation during the commissioning, operation 

and decommissioning phases of power and heat sources, 

© Research and development, advisory and special activities in the area of decommissioning of 
power and heat sources; in the area of facilities for waste handling and transportation of 

harmful and hazardous materials; diffusion of harmful and hazardous materials into 
environment during normal operation and during emergency; power facilities and their influence 

on environment, health and property of the population and organizations including monitoring, 
emergency planning and crises management, 

© Development and application of information, management and support systems for improvement of 
safety and reliability of operation of industrial facilities and for enhancement of reliability of human 
factor in control centers for technology processes management, 

© Educational activities in the area of safety, reliability and effectiveness of the operation and 
decommissioning of power and heat sources 

© Administration of a comprehensive energy budget of power usage; energy management analyses 
and technical economic assessment of possible measures for achieving higher effectiveness in 
power usage. 

The company uses its long-term experience and the special knowledge and abilities of the employees in 
research and developmental activities and services: 

© Development and administration of safety documentation, 

© Safety assessment of nuclear power plants, 

© In-core physics, 

© Preparation of plant commissioning projects and scientific management of physical 
and energy start-up of nuclear power plants, 



Design and implementation of the system for pre-operation and in-
service material integrity monitoring of the selected devices, 

Execution of the projects of operational diagnostics of NPP units, 

Development and delivery of stationary diagnostics systems for monitoring of 
loose parts presence and coolant leaks in primary circuit and the status of main 
circulation pumps of nuclear power plant units, 

Development and delivery of manipulators and mechanized equipment for material 
integrity checks of the selected devices and for repairs of selected components, 

Development of the training system for nuclear power plants personnel and its implementation 
into education system of individual categories of employees, 

Development and implementation of maintenance system for nuclear power plant equipment, 

Development and installation of new temperature measuring systems with automatic measurement 
accuracy checking in nuclear power plant operation, 

Design and implementation of systems for monitoring of nuclear reactor pressure vessel conditions, 
via specimen surveillance programs 

Development and installation of technical equipment and software for control and crises center and for 
crises management, 

Development and delivery of software for simulation and assessment of diffusion of radioactive agents 
into environment, 

Development of technologies for radioactive waste processing, realization ofexperimental 
bituminization and radioactive waste incineration facilities, 

Development and delivery of devices for transport of liquid radioactive waste and spent nuclear 
fuel, 

Qualification of safety-important systems, structures and components of nuclear power plants, 

Elaborating safety reports for nuclear power plants, 

Development and realization of monitoring systems for evaluation analyses of 
environment and the health of the population living close to power plants. 



Q U A L I T Y S Y S T E M 

QUALITY SYSTEM 

VUJE, Inc. has established an integrated management system according to 
standards STN EN ISO 9000:2001 and STN EN ISO 14001:2005 and requirements 

of the scheme TicklTfor software. 
Slovak legislation regulations and IAEA recommendations are taken into account during 

the implementation. 
Integrated management system is certified by the company Lloyd's Register Quality 

Assurance (LRQA). 
The Certificate is valid in the British accreditation system. 

Subjects of the VUJE Inc. certification are the following activities: 

„Research and development activities, design and management of the projects, educational activities 
and services connected with preparation, construction, operation, maintenance and disposal of nuclear 

devices and handling of radioactive waste. Construction of other energy sources including renewable, 
construction of electricity supply systems, production of technological non-pressure devices and 

equipments including designing information systems and SW development according TicklT." 

Quality system was first certified by LRQA in 1999 and by the Environment Management System in 2003. 

An important parts of VUJE Inc. management system are calibration and testing laboratories that are 

accredited by the national accreditation body SNAS in accordance with the standard STN EN ISO/IEC 17025. 

Calibration laboratories: 

• Pressure measurement lab 

• Temperature lab 

• Lab with scanners for measurement of mechanical vibration 

Testing laboratories: 

• Nuclear power equipment inspection section 

• Diagnostics test lab 

• Structural analyses section 

• Lab of thermal ageing and emergency environment conditions testing 

• Radiation monitoring lab 

• Chemical treatments and physical-chemical analyses lab 

• Electromagnetic fields lab 

SNAS accredited not only the laboratories but also the certification authority for the 
products for certification of selected devices for nuclear power plants. 

Slovak Agency for Standardization, Metrology and Testing authorized facility 
for verification of designated gauges combined thermal scanners for 

nuclear power plant of VVER-440 type. 
VUJE, Inc. also acquired "Confirmation of Industrial Safety" 

issued by the Slovak National Safety Agency. 
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I MEDHIÄNIJERĽUIECIS 

IMPORTANT PROJECTS 
Gradual reconstruction of V-1 NPP 

Project of the gradual reconstruction of the units of V-1 nuclear power plant in Jaslovské 
Bohunice. The Nuclear Regulatory Authority of the Slovak Republic determined the 

conditions for further operation of V-1 units with V-230 reactors by its Decree No. 1/94. VUJE 
developed a specification project, implementation of which ensured that these conditions were 

met. During the period 1996 to 2000, VUJE carried out the gradual reconstruction of the units of 
V-1 NPP in cooperation with the SIEMENS KWU company with which VUJE established the 

REKON consortium. The total cost of the reconstruction was SKK 8.5 billion. The objective of the 
reconstruction was to assure an internationally acceptable safety level for the operation of V-1 NPP. 

Completion of the National Repository of Radioactive Waste in Mochovce 

The National Repository of Radioactive Waste at Mochovce started operation at the end of 1999. Design 
works and implementation were performed in line with the conditions stated in a decision of The Nuclear 
Regulatory Authority of SR. In the repository, medium-and low-level radioactive waste can be disposed of in 
special fiber-concrete containers 

Seismic strengthening and extension of storage capacity of the Spent Fuel Storage Facility 

VUJE in the position of general supplier ensured continual seismic strengthening whithout interrupting 
operation and extension of the Spent Fuel Storage Facility in branch of Slovak power plants (JAVYS) 
Disposal of nuclear devices, handling of radioactive waste and spent fuel. Demanding modifications of both 
constructional and technological parts of the building provided seismic strengthening in compliance with the 
requirements stated by The Slovak Nuclear Regulatory Authority. The total storage capacity of the Spent 
Fuel Storage Facility was increased byfactor of 2.8. 
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Decommissioning of A1 NPP 

The aim of this project planned for the period 1999 -2007 is to ensure safe 
decommissioning of the A-1 nuclear power plant. The implementation of the project 
has been provided by VUJE. Special manipulators, robots and new technologies for 
radioactive waste disposal have been developed as part of the solution. 

Development of simulators 

In a PHARE program, VUJE in cooperation with the French firm CORYS developed a full-range 
multifunctional simulator for WER-440 V-230 reactors, which is used in the training center of the 
company. The company operates also full-range control operation simulator for VVER 440/V-213 type 
units that are continually innovated according to the newest information in this field. For electric 
distribution stations, VUJE is developing a simulator for the training of electric stations operators. 

Nuclear power plant commissioning 

Over the history of nuclear power plants in Czech Republic and Slovakia, the company has provided 
preparation, implementation and evaluation of the physical and power start-up of at all WER-440 units at 
nuclear power plants Bohunice, Dukovany and Mochovce. VUJE participated also in the physical and power 
start-up of Temelin NPP units (WER1000). 

Integrated information system of SE utility 

Within this extensive project, VUJE has been working in the area of administration and maintenance of 
technological devices and preparation, monitoring and testing of power equipment operation. The results of 
the project are sequentially implemented in SE, Inc. 
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I M P O R T A N T P R O J E C T S 

Comprehensive environmental impact assessment in SE, Inc. sites 

VU JE implemented comparative studies with the assessment of conditions and the 
impact of SE power plants on health conditions of the population and on conditions of 

the environment (atmosphere, soil, agricultural production, forest production, 
demography and selected characteristics of health conditions of the population) in selected 

areas. Results from the sites of power plants EBO, EMO, ENO, EVO from 1993 TEKO as well 
as summary results from the last 5 years are available. Besides annual site assessment results, 

summary results for 10 years (1993-2002) were also processed. 

Construction of high voltage line Varin - Sučany 

VUJE provided and coordinated the construction of a high-voltage line 400 kV between the switching 
stations Varin and Sučany that replaced the original line built 40 years ago. The first phase of the 

construction completed in November 1999 was carried out in an extremely demanding mountain 
terrain with multiple crossings over Váh River, roads and railways. The event was completed in 2001 
and it included also reconstruction of switching stations of Sučany and Varin. 
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Modernization of units of Nuclear Power Plant V-2 Jaslovské Bohunice 

Trend in the nuclear power industry today is operational life expansion of nuclear 
units and operational safety improvement. Joint-stock company Slovak power plants 
(SE) as operator of VVER 440/213 type NPPs follows these trends with the objective to 
expand the operational life as well as maintain internationally acceptable safety level of the 
nuclear units operation. The company produced proposal of V-2 power plant units 
modernization program for SE, Inc. The goals are to provide reliable, safe and economical 
operation of V-2 units up to the end of their operational life and to create conditions for extension 
of operational life to 40 and potentially to 60 years of operation. 

Hydro power plantYeghesis -Armenia 

In 2000-2006 VUJE was the general supplier of two units of hydro-power plant Yeghesis with the capacity 
of 6,46 MW and also implemented automatic management system and collateral electrical systems. The 
construction was realized under demanding mountain conditions with the elevation of 2000 m above the sea 
level. Modem or Internet provides visualization of operation and breakdowns of hydro-power equipment. 



UstEDLRTANT RKQUECXS 

Reconstruction of energy management in the Smrečina Holding I, Inc 

VUJE was the author of the implementation project and general supplier of the 
construction of a boiler-plant, delivery and installation of the technological part, heavy-

current devices, I & C system and control station in 2001 - 2003. 
The boiler for burning waste wood has the capacity 16 t/hr with the pressure of 2,0 MPa and 

burns waste from its own wood production. 

Slovak power dispatching center, Žilina 

VUJE as the general supplier provided construction and assembling of technical equipment of the 
building including the management and information system SED. The new SED for management of 

electricity supply system of Slovakia was delivered to Slovak electricity transmission system in August 
2005 after 27 months of construction. 

State-supported R&D program 

Application of progressive principles in production and transformation of energy. 

Our company successfully solved the following R&D projects 

© Capacities for electricity production and energy transformation 
© Effect of market environment on transfer and conversion of elecric energy 





I N T E R N A T I D N A L C D O P E R A T I D N 

INTERNATIONAL CDDPERATIDN 
VUJE internationally cooperates with IAEA and traditionally participates in the Agency 

projects and in close cooperation with ÚJD SR. As far as EU, our company has participated 
in several Phare projects, for example in the area of training simulators and safety analyses. 

Especially important has been cooperation of VUJE with the American company Westinghouse 
Electric Corporation on completing, commissioning and personnel training of the nuclear power plant 

Temelin in Czech Republic. Delivered diagnostic systems were of Slovak production. 

In the middle of 2000 cooperation with Swedish firm SwedPower AB on delivery of diagnostic system for 
leakage monitoring (HUMON) for nuclear power plan Ignalina in Lithuania began. 

VUJE participates in implementation of the prototype of internationally developed program system RODOS. 
The mentioned task is the part of international research program RODOS (Real-time Online Decision On 
Support) that is supported and coordinated by the European Union. The company has been participating in 
this program since 1996. 36 European research-development work centers work on the solutions. Integrated 
information and supportive decision system for emergency situations in power industry that could be applied in 
the whole Europe is being developed within this program. 

An important position in the foreign strategy of the company belongs to the activities in China and other Asian 
countries. 

Lately, the company has significantly expanded its participation in the projects of EU Framework Programs in 
the area of research and technical development. During 2000 VUJE participated in three projects of 4th and 5,h 

Framework Program. 

In the 5th EU Framework Programme in the field of research and development, we took part in 19 projects of 
EURATOM program. In the preparation of 6lhEU Framework Program we signed contract for solutions of 5 
projects of EURATOM program. (Bolo by vhodné aktualizovať) 

As Slovak representative of HALDEN program we would like to use the results of this project in the 
power industry of Slovak Republic. 

© 





ClĽEEBLOfL-SERViĽES 

^éäb OFFER OF SERVICES 
Thermo-hydraulic computing analyses 

VUJE has available a comprehensive set of tools and know-how for the assurance of 
needs of nuclear power in the field of thermo-hydraulic analyses and evaluation of 

nuclear safety. Extensive experience is used with modeling thermo-hydraulic processes 
by state-of-the-art computer codes such as TRANSURANUS and CALOPEAfor detailed 

process modeling in fuel assemblies, KING and SPACPOV for unit power balance analyses, 
RELAP5, CATHARE and TRAC-P for the analysis of system behavior in the whole spectrum of 

transients and accidents, DYN-3D for the analysis of reactivity changes, MELCOR and MAAP for 
the analysis of beyond design basis accidents, severe accidents with core melt-down and the 

propagation of radionuclides in reactor coolant system and plant compartments, CONTAIN and 
TRACO for process simulation in the plant confinement, FLUENT for the 3D analysis of special 

thermo-hydraulic phenomena. Models of NPP components developed for the computer codes have 
been verified by sets of experimental data. 

The results of solution of various safety issues are used for the demonstration of adequate safety of 
operated units, as well as for continual safety upgrading of plant operation, and also for operative 

addressing of current needs of the operators. 
Capabilities of VUJE in this area are being continually reviewed in details and used within broad 
international cooperation. 

Neutron kinetics 

VUJE carries out the calculations of core neutronic characteristics for the purposes of unit start-up and 
operation. It designs fuel loading charts and analyzes the impact of fuel structural modifications on power 
distribution in the core and on the authorized operational modes. 

VUJE has developed and introduced into practice the advanced in-reactor monitoring system TOPRE 
that monitors on-line power distribution in VVER 440 core. VUJE specialists innovated the method for 
monitoring fast neutrons fluency on reactor pressure vessel, when the original set of neutron detectors 
was extended by fission detectors of 238U, 237Np. The monitoring is used via the specimen surveillance 
programs for determining the conditions of reactor pressure vessels. 



Thermo-physical measurements 

VUJE measures thermo-hydraulic parameters of nuclear power plants and 
designs automatic evaluation of technical and economical operational indicators. It 
performs metrology activities of a calibration center for pressure gauges and 
thermometers. After refueling outages, it calibrates standard temperature measurements in 
reactor. For accident resistant instrumentation of nuclear power plant, VUJE has been 
proposing, designing and installing devices for temperature measurements and for reactor level 
measurement. 

Inspection and control system 

VUJE proposes, designs, delivers and provides the installation of measuring and control devices in both 
nuclear and conventional power plants. With the objective to improve nuclear and operational safety 
during manipulations with nuclear fuel, VUJE developed and installed a modernized control system for 
refueling machines that enables reducing the refueling time by approximately 30%. 

Innovated control system for checking the leak-tightness of fuel cladding was developed and it was improved 
within the consortium with Siemens. The company develops and implements tests for commissioning of 
nuclear power plant units. VUJE also performs measurements of dynamic properties of measuring and control 
systems. 

Probabilistic assessment 

Probabilistic safety assessment (PSA) is especially important in nuclear power plant emergency prevention 
system. VUJE carries out the reliability analyses of nuclear power plant systems, equipment and process 
modules and develops comprehensive studies of probabilistic safety assessment levels 1 and 2 including 
elaboration of reliability characteristics. All the works are being performed using internationally accepted and 
commercially available software RISK SPECTRUM (product of Swedish company RELCON). 
VUJE has at its disposal a database of events in plant operation, based on a comprehensive operating 
experience from power plant Jaslovské Bohunice. The database enables to calculate reliability 
characteristics according to the requirements of PSAand system reliability analyses. 

Analyses of events in nuclear power plant operation 

VUJE performs analyses of safety related events in the operation of both, domestic and foreign 
plants with the aim to improve the effectiveness of feedback from operating experience. The 
company elaborates reports on safety significant events in nuclear power plants into the Incident 
Reporting System (IRS) of International Atomic Energy Agency in Vienna and for World 
Association of Nuclear Power Plant Operators (WANO). 



J C L E E E H J I H ^ E E R V USES 

Studies and projects 

In the area of reconstruction and modernization, VUJE provides complex support 
of technically challenging investment projects in the turn-key contracts. The 

company elaborates safety concepts, feasibility studies and other safety 
documentation to improve nuclear safety and operational reliability of the power 

installations. This is connected with coordination of projects, supply and installation 
activities. 

As each human is individuality, every nuclear source has its own particularity. When 
modernization or reconstruction is intended, it is very important to understand well the design and 

all the systems of nuclear source and elaborate complex design and strategy of modernization 
concept. VUJE has a lot of experience in this area. The company works on the concepts for 

improvement of nuclear and operation reliability. This concept identifies individual safety problems with 
reliability assessment of their impact on reliability and safety of the nuclear installation. Output 

documentation is elaborated in the form of conceptual proposals for safety system structure change, 
proposals for independent support and increase of seismic and fire resistance of the individual facilities. 

The company also processes design documentation for technology parts, control and management 
systems, electrical part and constructions part. Safety and economical improvements or realization and 
modernization are evaluated and priorities for realization are determined. Safety concept is the basic 
material for elaboration of the rest of the project documentation. 

Commisioning of facilities 

VUJE designs and supplies project documentation for construction approval and realization. The company 
coordinates individual parts of the project to ensure interrelations among the projects of the individual 
systems, professions and sequence of the realization. The project documentation includes analyses, 
calculations, quality documentation and safety documentation according to requirements of the investor, 
supervisory bodies and state administration bodies. VUJE provides deliveries for reconstruction and 
modernization, installation and testing of the facilities before they start their operation. It processes 
programs of preliminary and comprehensive testing, provides realization of the testing and evaluation of 
the results as well as the tests results. In case of new equipment, it provides personnel training and 

upgrading of operational and safety documentation. 

During commissioning of nuclear power plant units, VUJE takes part in verification and assessment 
of the preparedness of the commissioned unit. It also provides preparation, realization and 

assessment of the examinations and tests of non-active (cold and hot tests) and active (physical 
and power start-up) block testing. 

During the commissioning preparation phase, VUJE proposes timetable and range of the 
commissioning testing. It prepares theoretical documentation for individual tests and 

determines criteria of their success. During commissioning, fully supports realization 
of the tests of physical and power start-up, executes preliminary and final testing. 

Based on the test results, it provides recommendations for further operation of 
commissioned unit. 



VUJE Inc. designed and installed systems and devices for control, 
management and assessment of commissioning. These are Panel for 
physical start-up, Reaktimeter and Analytical measuring system for collection 
and archiving of the signals necessary for assessment of the start-up tests. VUJE 
employees provide installation of equipment and non-stop operation of commissioned 
nuclear power plant units. These systems serve to testing personnel during the first 
commissioning and repeated start-up afterfuel exchange. 

Diagnostics and in-service inspections 

Control, diagnostics, causes and prevention of breakdowns and defects are directly connected to 
particular machines and devices of nuclear power plant. A demand of wide variety of power plants for 
VUJE services proves that high level of the personnel and high quality of technical equipment ensures 
satisfaction and repeated orders from our customers. The company develops and produces modern, 
remote controlled manipulators and mechanical devices that are major help for control of material 
integrity of selected devices and fortheir repair. 

VUJE develops methodological procedures and performs nondestructive examinations of nuclear power 
plant units, for example: main flange of reactor pressure vessel, mechanical parts of main coolant pumps, 
reactor coolant system piping, pressurizer, primary collector and heat-exchange tubes of steam generators. 
The results of measurements are evaluated according to valid regulations. 
Development of diagnostic systems is in direct relation with ability of the company to deliver complete 
devices for diagnostic measurements. These devices are used to monitor vibrations, presence of free 
elements in selected nodes of NPP units, placing and balancing of rotational machines. Special attention is 
paid to diagnostics of coolant leakage from primary circuit that is part of application of the "leak-before-
break" (LBB) method. 



O F F E R D F S E R V I C E S 

Analyses 

To assure further reliable operation, VUJE performs the evaluations of component 
lifetime. These are the analyses of stress and strain and the calculations of nuclear unit 

lifetime made with the use of state-of-the-art computer codes (ADINA, CAEPIPE, PMD 
etc.) Specialized workstation of VUJE analyzes integrity of high-energetic piping system, 

pressure vessels and special reactor pressure vessels using upgraded internationally 
recommended procedures. 

An important domain of company's activities are structural analyses of structures during both static 
and dynamic loadings, for example impact loading for safety barriers, fall of spent fuel container, 

impacts of turbine blade fragments and close-up of high-sped armatures. These analyses include the 
analysis of causes and mechanisms of material degradation and assessment of the radiation level with 

the use of testing samples. 
VUJE supplies whole systems for post-accident assessment of conditions of operated nuclear units by 

collecting samples. It determines corrosion and erosion impact on materials of selected systems of 
primary and secondary circuits of nuclear power plants. It realizes expertise of operational breakdown 

of devices through reviewing conditions of their materials. 

Personnel training 

VUJE provides preparation, instructions, courses and training (including foreign specialist training) on 
dispatching simulators, control centers and unit control of nuclear reactors. 

Besides mentioned activities, the company develops and implements technical and program tools for 
instruction and training, including simulators. The company grants licenses for performance of certain 
positions in nuclear power plants and organizes specialized internal and international courses. 

Within the scope of theoretical preparation, the company organizes courses for the employees in the power 
industry, including basic trainings, refresher courses and retraining courses. VUJE elaborates schedules 
and training materials for the individual courses and keeps records of question data for The State Testing 
Committee. 

VUJE maintains special approach to training system for the simulators. The company organizes 
basic, retraining and periodical courses of the operators at the sophisticated simulators of VVER-

440 nuclear power plant. 
The company also owns electricity supply system simulators that enable high quality training 

for manipulators and dispatchers of electricity supply systems. Electrician training for works 
on equipment under voltage takes part at VUJE polygon. 



Development and delivery of the simulators: 

Complex training of the crew operation during standard and emergency modes 
Full-scope simulator of unit control room, 

Training of intellectual skills required for technology processes management-
Multifunctional simulator of unit control room, 

Training of operation manipulators and dispatchers of electrical stations Dispatcher simulator, 

Training of orientation, movement and training of activities in closed areas of power industry Virtual 
simulator. 

VUJE organizes, for example, regional and interregional courses for The International Atomic Energy 
Agency, Slovak Nuclear Regulatory Authority, US Nuclear Regulatory Commission and US Department 
of Energy. 

, 



n r F F B f i r g F P V I H F S 

Radiation safety, environment protection and radwaste management 

VUJE analyzes and evaluates the efficiency of system for the assurance of 
radiation protection of personnel and for the implementation of ALARA principles 

in the operation and decommissioning of nuclear installations, in the management of 
radioactive waste, and proposes and implements measures how to reduce radiation 

exposure of the personnel and the environment. It provides testing and verification of 
filtration stations for the absorption of aerosols and iodine in ventilation systems of nuclear 

installations and verification of monitoring systems for gaseous discharges from these 
installations, as well as monitoring of their impact on the environment. 

VUJE develops programs for monitoring the vicinity of nuclear installations including repositories of 
radioactive waste and cooperates in their commissioning. It also develops reports on the 

assessment of the environmental impact of nuclear installations in the EIA process during their 
commissioning and decommissioning and develops spatial methods for the assessment of wash-out 

and redistribution of deposited radionuclides on the level of river basin using GIS systems. It further 
develops and verifies new methods of in-situ measurement and mapping of terrain contamination and, 

based on the revealed sources and exposure routes, it proposes relevant corrective actions for the 
subsequent remedy and use of contaminated areas. 

VUJE develops procedures for accident evaluation and recommendations for implementing measures to 
protect the public in the case of radioactive material releases within nuclear installation premises or into the 
environment. VUJE carries out the development of its own systems RTARC and of the geographical 
information system ArclNFO. VUJE ensures necessary databases and hardware and software provisions for 
on-line data transmission from the measurements of teledosimetry systems around nuclear power plants, 
from local and forecast meteorology data and of data from Slovak radiation monitoring network. For the 
needs of authorities and operators of nuclear power plants, VUJE develops hardware and supports the 
expert system ESPRO for accident evaluation, for the support in decision-making and for measures 
designed to protect the public. 

VUJE develops and applies technology procedures, technical and planning tools and drafts legislative 
standards for nuclear installation decommissioning. VUJE develops and implements technologies for 
the safe processing of specific types of radioactive waste (acid chromium-sulphur, chrompik, 
dowtherm and sludge with high content of salt and transuranic elements) and for the decontamination 

of construction surfaces, storage tanks and technology equipment. VUJE develops conceptual and 
technical solutions and provides deliveries of remotely controlled manipulators for the 

decommissioning of nuclear power plant. With the use of advanced CAD/CAM technologies, 
laser methods, reverse engineering and 3D simulations in the environment of virtual reality, 

VUJE develops operational procedures for the decontamination and disassembly of tanks 
and equipment in the rooms of technology buildings. Another part of VUJE activities are 

creation of a databank of nuclear installations for the purposes of decommissioning, and 
cost estimates and evaluation of economic effectiveness of the fuel cycle back-end. 



VUJE develops and applies technologies for conditioning, treatment and 
storage of radioactive waste. For the development of technologies for 
radioactive waste conditioning, VUJE ensures the operation of an experimental 
bituminization and cementation facility and of an experimental incineration facility. 
It carries out non-active tests of a facility for vitrification of chrompik from the storage of 
damaged fuel assemblies from the closed Bohunice A-1 plant. It performs experimental 
incineration of solid radioactive waste from NPPs and cementation of its ashes. It carried 
out procedures and tests of dowtherm bituminization with radioactive concentrates. It 
evaluates the operation of experimental facilities for radioactive waste management. It supplies 
investment units for the removal and transport of liquid radioactive waste from the place of its 
storage to the processing center. It develops manipulators for taking samples of radioactive waste. 
VUJE deals with the evaluation of performance and safety of surface and deep underground 
radioactive waste repositories by modeling the process of propagation and transport of radionuclides 
in the field of close and remote interactions and in biosphere. It prepared and implements a monitoring 
program around the National Repository of Radioactive Waste in Mochovce. It generates databases for 
computer codes modeling the propagation of radionuclides in geosphere and hydrosphere and prepares 
background materials for the safety analysis of radioactive waste repositories in Slovakia. 
Based on experimental measurements in NPP and on laboratory work, VUJE carries out the research of 
corrosion and erosion phenomena in primary and secondary systems. In laboratories, it carries out 
research and proposes technology procedures for the treatment and conditioning of liquid and solid 
radioactive waste to minimize its amount (separation of boron compounds in waste water) or to transform 
the stored radioactive waste (sludge, ionexes, ash) into a form suitable for disposal in repositories using 
bituminization and cementation methods. It develops safety and technology documentation for the area of 
chemistry modes and develops documentation related to the chemical aspects of technologies for radwaste 
management. 

VUJE applies modern tendencies and trends in informatics in all areas of its activities. 
VUJE designs, addresses and implements comprehensive integrated information systems focused on the 
control of power companies in the field of operation control and monitoring, equipment maintenance, safety 
monitoring and evaluating, personal dosimetry, dosimetry of internal rooms and plant vicinity, monitoring and 
evaluating of operation inspections, management and monitoring of plant decommissioning procedures and 
radwaste management. These applications are developed using the CASE technology on the ORACLE 
platform. 
VUJE designs, implements and innovates technology information systems and emergency centers for 
power companies. It participates in the innovation and reconstruction of these systems with the focus on 
nuclear units and on technology modules. A part of the solution is system and functional analysis of 
technology processes, design of hardware and software, installation and commissioning of the 
comprehensive system into the operation. Used procedures are complying with the methodology of 
quality control and assurance of software projects, such as the control of software project 
configuration, testing, verification and validation. 



O F F E R O F S E R V I C E S 

Information technologies 

In the field of management information systems, VUJE uses methods of artificial 
intelligence (neuron networks, heuristic expert systems, fuzzy sets, genetic 

algorithms, modeling of cognitive capabilities and decision making based on cognitive 
engineering) with the objective to apply these methods in the process of improving human-

machine communication during the activities of service personnel and their permanent 
training. 

VUJE deals with the collection and long-term statistical review of the impact of industrial plants on 
the environment with the focus on power industry. In these projects, statistical methods and 

graphical presentations are used predominantly. 

Especially important are the analyses and designs of information systems for the solution of crisis 
accident conditions and emergency conditions in power sector, systems for early indication of accident 

conditions, reporting and notifying in extensive computer networks and developing crisis and accident 
plans for the needs to resolve extraordinary situations and emergency conditions. 

VUJE uses the most sophisticated technologies such as virtual reality and 3D animations mainly for 
developing proposals of solutions for the needs of reconstruction and modernization of power installations, for 
designing and implementing simulators, for training operating personnel of power installations, or for 
simulating technology procedures during the preparation of NPP decommissioning. 
VUJE has experience in the use of project management module within SAP R/3 system. It offers services for 
the preparation and implementation of this module for the needs of project management in all phases of the 
project life cycle. 

VUJE in cooperation with the operator of the electric grid provides an independent analysis of the security of 
supply of electric energy by the Slovak electric grid. A part of this work is mainly the data collection and 
processing of failures and interruptions in the supply of electric energy with the aim to provide technical 
support to the operators. 

VUJE proposes and implements comprehensive methods for failure rate monitoring and maintenance 
optimization in all facilities and lines in the Slovak electric grid. VUJE ensures and coordinates the 

construction of new lines with high and very high voltage together with the design of means of 
protection. 

For the control of power sources and operation of the transfer grid, VUJE designs and executes 
the collection, record keeping and evaluation of data from fast transients. 

® 



CONVENTIONAL POWER INDUSTRY AND RENEWABLE SOURCES 

VUJE designs power constructions and technologies and provides their 
implementation in line with investor's requirements. VUJE proposes the use of 
renewable energy sources and their application in both regional and municipal 
agglomerations and companies where these new sources have not only ecological, but 
also economical justification. 

VUJE implements constructions and reconstructions of power installations and of 
environmental technologies (design, delivery and installation, assembly, equipment testing, trial 
operation) also in the form of general supply (delivery, installation and reconstruction of boilers for 
burning wooden waste, boilers for fossil fuels, heat exchange stations, back-up sources of electric 
energy, small hydro power plants, steam turbines, cogeneration units etc.). For the constructions 
implemented, VUJE provides guarantee and post-guarantee services. 

In the course of construction implementation, VUJE utilizes the different project management systems for 
power and supporting systems and facilities (heating, high-voltage and low-voltage networks etc.) 
according to the consumer needs. VUJE carries out the function of construction oversight. 

Within engineering activities, VUJE assesses and evaluates power facilities with regard to the production of 
emissions and waste from power installations and environmental technologies. It designs and implements the 
technical and economical measurements of power installations and environmental technologies. It evaluates 
and proposes applications of enhancements in practice (for steady-state operation, or for experimental 
purposes). 



D F F E R O F S E R V I C E S 

VUJE develops and implements progressive methods of local and remote 
control of power installations in accordance with current legislation in power 

industry business. By introducing state-of-the-art instrumentation and control 
systems of power installation operation, VUJE makes energy production, distribution 

and consumption more rational and effective. 

VUJE carries out analyses of the technical, economical and environmental aspects of energy 
production, distribution and consumption. It evaluates proposals for the implementation of 

projects using waste for power industry purposes, reviews the economy and effectiveness of 
power installations and develops proposals for optimizing operation of power installations. 

VUJE develops feasibility studies, technical and energy audits, technical and economical analyses 
and evaluation of power industry projects, including the method of theirfinancing. 

VUJE operates both own and external power sources, situated in various locations in Slovakia. VUJE 
makes business in the power sector in line with the Act No. 70/1998 and associated rules in the field of 

production and distribution of heat and electric energy. Heat exchange stations, transformation stations, 
small hydro power plants and boiler stations with boilers burning wood waste and fossil fuels are the sources 
operated by VUJE. Using progressive methods of both local and remote control of technology processes, 
VUJE makes energy production more rationale and effective. 

Within its research and development activities, VUJE elaborates background materials for Slovak or regional 
energy policies, in the area of the production and distribution of electric energy and heat. It focuses its efforts 
on technical and economical analyses with the objective to evaluate energy, ecology and economy aspects in 
the implementation of new technologies of power facilities for the systems of supply of heat and electric 
energy, in relation to meeting the obligations resulting from international agreements. 

VUJE analyzes safety and reliability of supplies of heat and electric energy. 
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VUJE, Inc.. 
Okružná 5, 

918 64 Trnava 
Slovak republic 

www.vuje.sk 

http://www.vuje.sk
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