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PREFACE 

This year sees a stagnation of nuclear power In the majority of 
European countries, mostly due a long-lasting overall economic 
stagnation. The Czech Republic Is among the few countries 
where existing nuclear facilities are being maintained and new 
nuclear power plants constructed. In the Czech Republic this 
primarily concerns the completion of the Temelín nuclear power 
plant and addressing concomitant problems such as spent nuclear 
fuel storage. So, nuclear power is an active sector in this country, 
and what is good, all the activities occur In an environment of a 
competition between foreign - mainly Western • companies. In 
such atmosphere, the Temelín nuclear power plant can become a 
high-quality facility at reasonable costs. This environment can also 
stimulate favourable trends in Czech Nuclear Forum's activities. 

As a civic association to support the development of a safe, 
economically efficient and publicly accepted Czech nuclear power 
program, the Czech Nuclear Forum encompasses, in addition to 
individuals, some 20 organizations, including the Czech electrical 
utility, plant and component manufacturers, uranium mining 
company, design and engineering companies, research 
establishments and consulting companies. Some foreign 
companies with activities in the Czech Republic have also shown 
interest in Czech Nuclear Forum membership. 

This publication "Partnership for Nuclear Power in the Czech 
Republic" should serve as an overview of Czech and associated 
Western nuclear industrial companies. 

Prague, June 1994 
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ABB PRVNÍ BRNĚNSKÁ STROJÍRNA BRNO, s.r.o. 

Business Strategy Division 
Vinohradská 184 
130 52 Praha 3 
Czech Republic 
Tel: 0042 2 67132277 
Fax: 0042 2 67132290 

Contact 
Mr. Milan Hofman, Division Manager 

Л11И Group 

ASEA BROWN UOVERI, ABB is a world-wide electrical engineering 
group, owned in equal parts by ASEA AB, Sweden, and BBC BOVERI 
Ltd., Switzerland. The parent company. ABB Asca Brown Bovcri Ltd., 
has its headquarters in Zurich, Swit/crhuid. 

The ABB Group lias a total of 1 300 companies throughout the world, 
grouped into seven Business Segments comprising 65 Business Areas. 
Each Business Area has global responsibility for its business strategics 
and the location of its manufacturing and product development within 
its area of technology. ABB's 213 000 employees work in a 
decentralized organization structure, which is based on delegated 
responsibility in order to meet flexibly the requirements and wishes of 
customers. 

The Power Plants Business Segment 

As a lending company in the electric power business, ABB has the 
broadest range of capabilities to help utilities, industrial users and 
others - in the industrial and emerging countries - generate, transmit and 
distribute electric power in the most cost-effective, energy-efficient and 
environmentally-protective ways possible. With substantial investment 
in research and development, ABB sets the standards for the industry. 

ABB delivers equipment, systems and turnkey plants up to the highest 
power outputs, covering steam, nuclear, gas turbine, combined 
gas-steam cycle, hydro, co-generation and diesel. 

Involvement of ABB in projects runs from participating in international 
consortia, through acting as turnkey contractor with full responsibility 
for planing and building the complete plant, to supplying components, 
such as control systems and instrumentation. 

ABB Nuclear Power 

The ABB Group is committed to the continued development of nuclear 
power as an economically and environmentally viable source of 
electricity. With more than 30 years of successful experience in the 
development and delivery of nuclear power plants, fuel and services, 
the ABB Group is committed to helping utilities achieve safe and 
economical operation of their plants. 

During the past two decades, ABB has delivered 11 Boiling Water 
Reactor (BWR) nuclear power plants to Swedish and Finnish utilities, 
15 Pressurized Water Reactor (PWR) plants to customers in the United 
States and one PWR plant to a German utility. ABB presently has 
another four nuclear reactors under construction in the Republic of 
Korea. 

ABB in Czech Republic 

Today, the Czech ABB Group comprises over 7 000 employees in 6 
companies working in 13 manufacturing plants, in 22 branch offices, 
distributed in over 18 cities of the country, representing well over 150 
years of industrial expertise: 

• ASEA BROWN BOVERI, s.r.o. 
• ABB PRVNl BRNĚNSKÁ STROJÍRNA Brno, s r.o. 
• ABB LUMMUS CHEMOPROJEKT, s.r.o. 
• ABB EJF, a.s. 

• ABB ELECTRO-PRAGA, s.r.o. 
• ABB ENERGO, s.r.o, 

ABB PRVNt BRNĚNSKÁ STROJÍRNA Brno, s.r.o 

The company was founded in 1814. In 1872, it was expanded into 
PRVNÍ BRNĚNSKÁ STROJÍRNA (PBS, Brno). In I'J'JO it was 
re-established as a shareholding company. ABB PRVNÍ BRNĚNSKÁ 
STROJÍRNA (ABB PBS, Brno) was Pounded in 1993, being owned 
67% by ABB and 33% by PBS. PBS brought to the joint venture the 
core of its production - boilers, turbines, power plants; and today about 
3 800 employees work for ABB PBS. 

Activities 
The production program of ABB PBS is divided into four areas -
turnkey power plants, boilers and turbines, piping, changers and heaters. 
Its products in these areas include industrial steam and heating power 
station, gas and steam turbines, boilers for combustion of oil, gas or 
brown and hard coal and special boilers. 

The production programme of the company is directed towards the 
production of power and heating stations with effective usage of fuel 
and delivery of environmentally-friendly equipment. 

In addition to the above activities, ABB PBS provides support to other 
ABB companies in Power segment to satisfy customer needs in their 
areas, including the nuclear. In this respect, ABB nuclear companies arc 
assisting Czech and Slovak utilities (ČEZ, a.s., SEP, a.s.) in the process 
of enlarging and upgrading their nuclear facilities. 

AEA TECHNOLOGY 

393 Harwell, Didcot 
Oxfordshire OX11 ORA 
United Kingdom 
Tel: 0044 235 434866 
Fax: 0044 235 434721 

Contact 
Dr. T. M. Williams, Material Performance Analysis 

AEA TECHNOLOGY is the trading name of the UK Atomic Energy 
Authority, which was set up in 1954 to develop the UK nuclear 
programme. It originally operated as a Government-funded organization 
involved in pioneering and exploiting advances in nuclear science and 
engineering. 

Since 1965, it has progressively widened its fields of application and 
customer base after a change in legislation allowed it to undertake R&D 
in non-nuclear topics. In 1986, it was set up as a trading fund to operate 
on a more commercial basis. As a result AEA TECHNOLOGY is today 
a multi-disciplinary organization employing about 8000 people, offering 
a very wide range of both nuclear and non-nuclear services world wide. 

Within the nuclear industry, AEA TECHNOLOGY is at the forefront of 
research and development and has operated a number of major reactor 
plants, gaining considerable practical experience in plant operation, 
plant life extension, etc. In the nuclear field, it is independent of 
regulators, plant operators and equipment suppliers, and can offer 
services and advice which are unbiased, and characterized by integrity, 
high technical credibility and internationally recognized authority. 

Materials Performance Analysis 

One of the many nuclear services offered by AEA TECHNOLOGY 
is Materials Performance Analysis. This covers a wide range of 
mechanical properties testing, examination and analytical techniques, 
with particular emphasis on radioactive non-fissile materials. 

As well as most standard techniques, a number of specialized 
techniques are offered in this area. For instance, miniaturized 
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mechanical properties tests have been developed which allow impact, 
flow and toughness data to be obtained in circumstances where only 
small amounts of material arc available. Also, in addition to standard 
examination and/or analytical techniques such as optical microscopy, 
TEM, SEM, EPMA, AEA also offer a range of other, more specialized 
techniques such us very high resolution microanalysis using dedicated 
Field Emission Gun Scanning Transmission Electron Microscopy 
(FEGSTEM), with EDX and Parallel Electron Energy Loss 
Spectroscopy (PEELS). Use is also made of physically based models 
to describe various aspects of microstractural evolution under 
irradiation; this can be particularly useful for extrapolating outside 
a test matrix of database. However it is the combination of expertise, 
experience and a wide range of techniques and facilities which 
characterizes AEA TECHNOLOGY'S services in the materials field. 

CuiiMcraffon «llh the Czech Republic 

In the Materials Performance Analysis Product Area, 
AEA TECHNOLOGY arc working increasingly closely with the 
Czech NUCLEAR RESEARCH INSTITUTE Rez. in order to broaden 
the scope of the services which they arc able to offer to the worldwide 
nuclear industry. 

As might be expected, there is overlap in many of the more standard 
services which each organization is able to offer. However, in several 
areas, their expertise is complementary. 

In particular. NUCLEAR RESEARCH INSTITUTE operate a small 
versatile Material Test Reactor, and because until recently, they 
operated two MTRs, AEA TECHNOLOGY also have significant 
expertise in reactor rig design, MTR use and the optimization of 
neutron irradiation experiments. Thus, together, they are able to offer 
a comprehensive irradiation service. Since both organizations can offer 
a wide range of Pre- and Post Irradiation Test procedures, they arc well 
placed to design and execute large neutron irradiation and testing 
programmes for customers. 

Another significant area of complementary expertise encompasses the 
materials aspects of Reactor Pressure Vessel cmbrittlcmcnt. NUCLEAR 
RESEARCH INSTITUTE arc heavily involved and very experienced in 
work relating to VVER RPV steels, while AEA TECHNOLOGY have 
an established reputation for advanced analytical and interpretative work 
relating to Western RPV steels. Together they arc able to olfcr 
a uniquely broad range of RPV-rclatcd experience. 

• Development, manufacture and sales of: 
- manufacturing and repair facilities in the field of valves and 

pipelines 
- equipment for the disposal of toxic substances and wastes 

• Repair and special modifications of valves and accessories as well 
us other mechanical equipment 

• Consulting services in the field of valves and pipelines 
• Inspections and leak and pressure testing of stable "A" and "B" 

class pressure vessels 
• Design, manufacture, innovation, prototype testing, and in-service 

testing and periodical inspections of valves and pipelines at 
VVER-440 and VVER-1000 reactor type nuclear power plants 

ARPO has been fostering cooperation with the following institutions 
and companies and has contributed to the construction and operation of 
the following plants: 

• Nuclear Research Institute in Rcž 
• Dukovany NPP 
• Temelín NPP 
• Jaslovskě Bohunice NPP 
• Krško NPP (Slovenia) 
• Rovno NPP (Ukraine) 
• Novovoronc/h NPP (Russia) 
• Leningrad NPI> (Russia) 
• SKODA, Nuclear Machinery, Plzeň 
• MOSTRO 
• State Office for Nuclear Safety of the Czech Republic 
• Wcstinghou.se Europe (Belgium) 
• ITI MOV ATS (U.S.A.) 
• Zarubezhatomcncrgoslroi (Russia) 
• Intcralonicncrgo (Moscow, Russia) 

ČEZ, a. s. 

Jungmannova 29 
111 48 Praha 1 
Czech Republic 
Tel: 0042 2 24081111 
Fax: 0042 2 24082440 

ARPO, a. s. 

К Nouzovu 2090 
143 16 Praha 4 
Czech Republic 
Tel: 0042 2 4025427 
Fax: 0042 2 4025427 

Contact 
Mr. Pavel Sojka 

U/W/ÍW 
Valves, pipeline components and accessories and other machine 
equipment 

ARPO, a joint stock company, specializes in all fields associated 
with valves, pipeline components and accessories and related 
equipment. 

ARPO is involved in the following activities: 

• Research into and development of valves, pipeline components, 
their accessories and other mechanical engineering equipment, their 
manufacture, testing and sales; the testing procedures conform to 
accreditation rules 

Contact 
Mr. Jan Krenk, Director - Nuclear Division 

Activities 
Electricity generation and transmission 
Heat generation and delivery 
Treatment and disposal of radioactive waste 
Utilization of renewable energy sources and new forms of 
electricity usage 

ČEZ. a joint stock company, is the major producer of power in the 
Czech Republic. CEZ generates more than 80% of the total Czech 
Republic electric power consumption. The total capacity installed in 
ČEZ power plants is approximately 11 000 MW. From this total 
capacity, about 8 000 MW comes from fossil-fuel fired power plants 
and I 760 MW from the Dukovany nuclear power plant. More than 
UVc of ČEZ capacity comes from hydro power plants. In addition to 
electricity, heat is also generated by CEZ facilities. 

The Dukovany nuclear power plant serves as a basic source of 
electricity for the electric system of the Czech Republic. The nuclear 
reactors are VVER-440/213 type PWRs. Four reactor units, with a 
capacity of 440 MW each, generated more than 93 TWh of electricity 
in the period of 1985 - 1993. 

Two units of the Temelín power plant with WER-IOOO reactors 
are under construction. Commissioning of the first unit is planned in 
1996. 
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The Dukovany 
nuclear power plant 

The Temelín nuclear power plant is designed as a source of electricity 
working inthe power system under the basic regime. After being put 
on-line. Temclin will be the biggest nuclear power plant in the Czech 
Republic with a 981 MW output capacity per generating unit. The plant 
will also be able lo supply hot-walcr heal for major towns in southern 
Bohemia, 

Cooperation with Wcslinghouse company, which supplies the control 
system for the plant, is also a guarantee of safe operation of the 
Temelín nuclear power plant. This system will control the majority 
of the plant' s operational functions and all safety systems. 
Compatibility of the Russian type reactors with Western technology 
ensuring their safe operation has been proved, among other things, 
by fail-safe operation of the Finnish nuclear power plant 
in Loviisa, 

Wcstinglioiisc. which will also be the supplier of nuclear fuel, will also 
provide ihc design of the reactor core including accompanying services 
and necessary equipment for reactors. 

Business strategy includes: 

• Completion of the Temelín nuclear power plant 
• Completion of Dlouhé Stráně pumped storage hydro plant 
• Desulfurizalion and denitrification of fossil fuelled power plants 
• Construction of fluidiscd bed boilers to replace pulverised coal boilers 
• Retrofit of fossil power plants, ash storage, etc. 
• Retrofit of the Dukovany nuclear power plant, construction of 

interim spent fuel storage facilities 
• Upgrading and development of the tr ч mission network 

Dukovany NPP's production (GWh) 

Unit 1 

Unit 2 

Unit3 

Unit 4 

Total 

1992 

3 173 

2 831 

2 918 

3 328 

12 250 

1993 

3 240 

3 257 

3 190 

2 940 

12 627 

1985-1993 

26 224 

24 222 

22 181 

20 448 

93 075 

CHEMONT, a. s. 

Bašty 2 
657 91 Brno 
Czech Republic 
Tel: 0042 5 42321281 
Fax: 0042 5 42211314 

Contact 
Mr. Luboslav Jandel, Marketing Director 

Activities 
Deliveries and erection of technological equipment for: 

- Chemical and petrochemical industry 
- Air separation plants 
- Nuclear power plants 
- Wood-treatment machines and paper industry 
- Large storage tanks 
- Steel structures 
- Piping systems 

CHEMONT, a joint-stock company, has almost forty years' experience 
in the erection and installation of equipment, steel structures and piping. 
The CHEMONT internal structure and its activities have been gradually 
adapting to the growing demand for the erection of equipment for 
chemical industry, the installation of the water purification stations and 
of sewage plants, oxygen plants and wood working machines. 

The installation of equipment and secondary circuit piping in nuclear 
power plants constitutes an important part of CHEMONT's 
activities. 

CHEMONT has participated recently in a number of big and important 
projects in Czechoslovakia. These projects included the construction of 
the nuclear power plants at Jaslovské Bohunice and Dukovany, 
separation of enriched gases and catalytic reforming plants in Chcza 
Litvínov, central sewage treatment stations in Praha and Bratislava, etc. 
As for projects abroad, CHEMONT has erected several important crude 
oil refineries including tankage and off sites. 

Currently, CHEMONT continues its construction and assembling 
activities in the chemical and petrochemical industry and supplies and 
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moiinK equipment and pipelines for the nuclear power industry. 
CHEMONTs people arc working at the Mochovcc nuclear power plant. 
A contract for the manufacture and assembling of tanks has been 
prepared for the Temelín NPp, CHEMONTs activities also aim at the 
company's participation in the construction of the spent fuel interim 
.storage facility at Dukovany as well as of other facilities. 

DIAMO, S. p. 

471 27 Stráž pod Ralskem 
Czech Republic 
Tel: 0042 425 55338 
Fax: 0042 425 55456 

Caiildct 
Mr. Jaroslav Makovička, General Manager 

Activities 
Production and supply of uranium concentrate 
Exploration, mining and dressing of radioactive materials 
Mineral mining and preparation 
Environmental prog.-amme and underground building 
Back-end of the NPP fuel cycle 

DIAMO, .state enterprise, is a producer and supplier of uranium 
concentrate for Czech nuclear power plants. 

DIAMO is a strong and stable part of the C/.ech economy in the field 
of mineral mining and preparation. 

Mining and Processing оГ Uranium Ores 

DIAMO has been engaged in the mining and processing of uranium 
ores since 1946. 

There exist four major uranium areas in the Czech Republic in: 

• western Bohemia 
• central Bohemia 
• northern Bohemia 
• western Moravia 

In central Bohemia uranium mining was abandoned in 1991 with the 
closing -f the Příbram ore district. The mining in western Bohemia was 
abandoned in 1992 with the closing of the Zadní Chodov deposit. This 
left the northern Bohemia and western Moravia regions as the most 
important uranium production base for DIAMO. 

The Stráž, block in the northern Bohemia region is the main uranium 
ore production base for DIAMO. The Stráž pod Ralskem deposit and 
the Hamr deposit, operated by the mining-processing complex of TÚU 
Stráž, are the only two of many deposits and ore occurrences which are 
being extracted now. Thi Hamr deposit is mined by the deep mining 
method, whereas the St/áž deposit is extracted by ISL. The extracted 
crude ore is processed by a chemical dressing plant in Stráž pod 
Ralskcm. 

In western Moravia, only the Rožná deposit is exploited now. Crude ore 
is extracted from two deep mines and dressed in the mine-dressing 
complex of GEAM Dolni Rozinka. 

Environmental Concerns 

DIAMO is also engaged in environmental services: 

• Cleaning and treatment of waste waters from the company' s 
plants 

• Monitoring of the treatment of wastes arising from production 
activities 

• Monitoring of the radon effect at the mining and processing plants 
and their environment 

• Monitoring of effects on the depleted environment 

DIAMO also coordinates or directly undertakes environmental remedial 
actions at depicted plants within the company, acts in the company's 
name with regulatory and legal environmental control bodies, provides 
for and controls the compliance of every DIAMO activity with 
applicable environmental protection laws and regulations, and develops 
and operates an information database on environmental protection. 

NI'P Fuel Cycle Back-Knd 

DIAMO has demonstrated its long-term commitment to ensuring the 
Czech fuel cycle by supplying uranium and providing consulting 
services. These activities pursue the technical and economic possibilities 
of domestic implementation in separate fuel cycle steps with a view to 
reducing the level of dependence on foreign suppliers. In particular, the 
dependence of Czech Republic on the transport of spent fuel to Russia 
was felt as u critical issue. Therefore, a first study addressing the 
various spent fuel storage options was completed by DIAMO in early 
1989. Bused on its conclusions favouring ultimate spent fuel disposal, 
dry technology and gradual construction according to the actual 
needs were rccomended. 

In relation to the further development of the Czech nuclear power, 
DIAMO also participates in an R&D programme on the implementation 
of a deep repository for high level waste. For this, DIAMO developed 
the first deep repository design studies. 

DIAMO - USTAV JADERNÝCH PALIV 
DIAMO - NUCLEAR FUEL INSTITUTE 

Elišky Přemyslovny 379 
156 10 Praha-Zbraslav 
Czech Republic 
Tel: 0042 2 592221 
Fax: 0042 2 592137 

Contact 
Mr. Zdeněk Bezděk, Marketing Manager 

Expertise 
Technical and economic analysis 
Consulting services 
Development of fuel manufacture technology 
Investigation of materials for nuclear technology 

Products 
Shipping and storage containers 
Shielding components from depleted uranium 

Nuclear Fuel Institute (ÚJP) is engaged in research and development as 
well as in manufacturing activities. 

Nuclear Fuel Cycle 

The principal research and development activities of the Nuclear Fuel 
Institute arc largely linked with the Czech nuclear fuel cycle and can be 
characterized as follows: 

• Preparation of technical and economic studies and analysis 
of the fuel cycle front-end and back-end for the decision 
and policy making by national authorities and companies 
management 

• Consulting services covering the complete fuel cycle 
• Development of fuel manufacture technology 
• Investigation into the properties of zirconium materials and new 

alloys and fuel under steady, transient and accident conditions 
• Investigation into the corrosion-mechanical properties of materials 

for nuclear technology, particularly for steam generators tubes 
• Development of shipping packaging for transport and storage of 

radioactive materials 

10 



Czech Nuclear Forum 

Manufacturing Programme 

The major manufacturing activities of the Nuclear Fuel Institute 
include: 

• Manufacture of B(U) type shipping and storage containers for 
handling radiation sources for industrial or medical applications. 
The container shielding is made from depicted uranium covered 
with stainless steel coating. A range of containers of different si/c 
and number of radioactive sources to be transported or stored is 
available. 

• Manufacture of various shielding components and products from 
depleted uranium for radiothcrapcutical irradiation facilities, 
gamma-radiography detectors, irradiation chambers for various 
purposes, shielded safe deposit vaults for storage of radionuclides, 
shielded doors for rooms where radioactive materials are handled, 
etc. Nuclear Fuel Institute also supplies motor-driven shields 
(collimating system) for the CHISOBALT irradiator type 
manufactured by the Czech company Chirana. 

In addition, prototypes of various kinds of equipment and machines, 
simple surgical instruments and, in the past years, automatic 
electrochemical analyzers suiting nearly all clectroanalytical methods 
were developed. The analyzers arc mainly applied to the determi
nation of trace concentrations of heavy elements in water and solutions 
by the stripping vollammctry method (direct-current and differential 
pulse voltammctry). In addition to the desk-top, PC-controlled variant of 
the analyzers controlled, a fully automated version augmented with a 
sample changer is also available. The analyzers arc manufactured in 
cooperation with the Institute of Mineral Raw Materials (Ústav 
nerostných surovin) in Kutná Hora, C/ech Republic. 

Nuclear Fuel Institute also manufactures analyzers for the determination 
of free acid, alkalinity, active chlorine, sulphites, ammonium ions, 
nitrates, manganese, and other species. 

Nuclear Fuel Institute has supplied shielding and complete containers 
for the transport and storage of radioactive sources to Czech, German 
and Polish customers. Chirana, a medical equipment manufacturing 
company, is the main customer to whom products made from depleted 
uranium are being supplied in the C/cch Republic. 

The Nuclear Fuel Institute will be privatized in a near future. This will 
undoubtedly be associated with minor or, perhaps, major changes in its 
future activities. 

3E PRAHA E N G I N E E R ^ , a.s. 

Novákových 970/41 
180 00 Praha 8 
Czech Republic 
Tel: 0042 2 6835881 
Fax: 0042 2 6835882 

Contact 
Mr. Jiří Lhota, Managing Director 

Expertise 
Design and engineering 
Consulting and project management 
Automation of engineering and manufacturing processes 
Foreign trade services 

Future activities 
Various feasibility studies 
Management of the bidding process 
Economic studies, financial management studies 
Project management of individual projects 
Basic/detail design with graphical SW CADKEY and DATACAD 
tools 

3E PRAHA ENGINEERING, a joint-stock company, was established by 
ENERGOPROJEKT PRAHA, a. s. (Czechoslovakia) and EMEXCO, 
GmbH (Germany) in March 1990 as a Czechoslovak shareholding 
joint-venture company. 

3E PRAHA ENGINEERING has gained a firm position in the 
graphic computer system market. It is also active in 
engineering activities and consulting services, primarily aimed at 
investors in the power sector. 

3E PRAHA ENGINEERING has a branch office in Brno and has 
developed a network of dealers almost on the whole territory of the 
Czech and Slovak Republics. 

The company's staff are all highly qualified experts, some of whom 
have rich experience in designing and project management of large 
energy or industrial constructions and in the design and implementation 
of CAD/САМ systems. 

The company's philosophy is based on a thorough interlinking of 
activities of its divisions: while the Engineering Division solves specific 
problems such as designing, project management, etc., the Division of 
Automation of Engineering and Manufacturing Processes addresses 
automation of all the designing processes. 

Engineering Activities 

The principal activities of 3E PRAHA ENGINEERING include 
designing, consulting and engineering services and project management 
of power and industrial constructions, particularly nuclear power plants. 
In the nuclear power field, the company has established contacts with 
many agencies and companies, owing to which support has been gained 
from several countries and organizations in energy problem solving. 
The company is registered in the database of PHARE programmes as a 
regular consultant. 

Recent and current projects include: 

• Technical and economic study of conversion of the Jaslovskč 
Bohunice V-1 NPP to the steam-gas cycle 

• Cooperation with the Dukovany NPP in addressing the controlled 
ageing problem 

• Cooperation with Wcstinghousc company in preparing its bid for 
the reconstruction of the Jaslovskč Bohunice V-1 NPP 

• Seismic evaluation of the Jaslovskč Bohunice V-2 NPP 
• Cooperation with the Dukovany NPP in organizing its internal audit 

and in selecting foreign companies for external audit 
• Cooperation with the Nuclear Research Institute in Rcž in an NPP 

life extension study 
• Preparation of a national energy strategy study for the Ministry of 

Industry and Trade of the Czech Republic 
• Preparation of an energy study for the town of Ostrava 

Automation of Engineering and Manufacturing Processes 

The Division of Automation of Engineering and Manufacturing 
Processes concentrates mainly on computer graphic and CAD/CAM 
systems. Its activities include modification and preparation of Czech 
versions of existing graphic SW, preparation of higher SW products, 
graphic SW product libraries, and supplies of CAD/САМ systems in 
parts or as complete packages. 

3E PRAHA ENGINEERING is among major suppliers of consumer 
goods for computer peripherals (plotter pens, inks, cleaning accessories, 
drafting films, transparent papers). 

For many years, 3E ENGINEERING has been fostering 
contacts with companies in Western Europe and overseas. As 
a result, the companies have their official representation in the Czech 
Republic. 

3E PRAHA ENGINEERING is an official distributor of products of the 
corporations CADKEY (U.S.A.), SEKONIC (Japan), DIA-NIELSEN 
(Gcrmany/U.S.A.), OCLI (U.S.A.), and is also a major dealer of 
ROTRING company (Germany). 
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ENERGOPROJEKT PRAHA, a. s. 

Bubenská 1 
170 05 Praha 7 
Czech Republic 
Tel: 0042 2 870708 
Fax: 0042 2 66711120 

Contact 
Mrs. Eva Matějková 

Services 
Project design and management 
Consulting and studies 
Geological survey 
Multi-discipline engineering 
Research and development 
Standardization 
Services at CAD/САМ soltware implementation 

ENERGOPROJEKT PRAHA, «joint slock company, is a design and 
engineering organization with a long designing and construction 
tradition in the powei industry in the C/cch and Slovak Republics and 
abroad. Pounded in 1949, ENERGOPROJEKT PRAHA has been 
participating in project preparation and implementation ol all 
Czechoslovak thermal power plants with an overall capacity оГ about 
11 000 MWc. equipped with 25, 50, 100, 200 and 500 MWc units, 
nuclear power plans with an overall capacity of about 7 300 MWe 
equipped with VVER-440 and VVER-IO(K) units, heating plants, 
transformer stations and substations. The company's personnel is 
experienced in all relevant professions. The company has its own 
research and development base and is equipped with state-of-the-art 
computer technology. 

ENERGOPROJEKT PRAHA is active in the following fields: 

• Development of new power sources 
• Power source innovations to meet environmental requirements 
• Electric power and heal co-generation 
• Electric equipment and distribution systems 
• Safe waste disposal 
• Water management projects 
• Other production and industrial projects 

The main activity remains in the Czech and Slovak power sector: power 
engineering constituted over 50% of the ENERGOPROJEKT PRAHA 
work in 1993. The company, however, is expanding with success into 
other fields as well, particularly into power sources for heavy and 
oil-refining chemistry. 

Nuclear Power Engineering Projects 

ENERGOPROJEKT PRAHA develops preliminary and design 
documentation and provides study and engineering activities for nuclear 
power plants with VVER reactors: 

• Complete designs of whole power plants 
• Reconstruction 
• Improvement of safety and resistance systems at nuclear power 

plants under operation 
• Spent nuclear fuel interim storage 
• Shutdown and decommissioning of nuclear power plants 
• Nuclear waste optimization 
• Nuclear waste disposal 
• Operational regimes and probability analyses 
• All other professional assistance related to nuclear power plants 

erection and operation 
• All stages of safety documentation 
• Design documentation digitization using the PDMS and PHOENIX 

codes 

• Coordination unci cooperation with foreign suppliers in the nuclear 
power sector 

• Long-distance heat transpoit from nuclear power plants 

Recent ami current projects Include: 

AI-IIWaCH 150 MWe, JmlovsU llolumlce 
The first Czechoslovak nuclear power plant with a heavy water reactor 
using natural uranium fuel, moderated liy heavy water and cooled by 
carbon dioxide. 
The design was developed by a close cooperation of Czechoslovak and 
Soviet designers ami research and development specialists at many 
institutions and plants in 1972. 
VI-VVER (2 \ 440 MWe), JttsltmU Bohunice 
The first Czechoslovak nuclear power plant with pressurized V 230 
type reactors, water moderated and cooled. 
The plnnl was designed anil constructed with a direct assistance from 
the U.S.S.K., which provided the design documentation of the main 
generation block and technical assistance during the finalizaiion of the 
delivered erection documentation in 1970 - 1976. 

V2-VVEH (2 л 440 MWe), Jmlmwkt1 llolmnice 
A nuclear power plant equipped with V 213 pressurized water reactors 
with a barhotage emergency system. 
The technological design was developed by cooperation of 
АТПР Leningrad and ENERGOPROJEKT PRAHA. 
ENERGOPROJEKT elaborated the first stage design (with the 
assistance of the Soviet organization) and (lie civil engineering erection 
designs in 1974 -1980. 

VVIiR (4 x 440 MWe), Dukovany 
A nuclear power plant equipped with V 213 pressurized water reactors 
with a barbotagc emergency system. 
The technological design is similar to that of the V2 nuclear power 
plant. The design documentation was developed by Energoprojekt 
Praha, with the technical assistance of ATEP Leningrad, in 1975 - 1983. 

VVIiR (4 л 440 MWe), Moclmvce 
A nuclear power plant with V 213 pressurized water reactors equipped 
with a barbotagc, in anti-seismic execution. The Mochovcc power plant 
design is based on the Dukovany nuclear power plant technological 
design, it was completed for the locality needs utilizing the Rovno 
nuclear power plant design. The first stage and erection designs were 
elaborated by ENERGOPROJEKT PRAHA with the technical 
assistance of Soviet organizations. Design finali/ation with a 
participation of invited Western companies was accomplished in 1978 -
1992. 

VVER (2 л 1000 MWe), Temelín 
Nuclear power plant with pressurized water reactors of 1000 MW 
electric output each, of monoblock arrangement with a containment. 
The technological design was developed by ENERGOPROJEKT 
PRAHA with the technical assistance of the Design Association of 
Independent Slates organizations (Russia). Design finali/ation and 
upgrading of the units to comply with the requirements of current 
Western regulations and standards occurred with the participation of 
prominent Western companies in 1980 - 1994. 

MVI', Ja\lov\kd Bohunice 
Spent nuclear fuel interim storage of pond type 

MVP, Dukovany 
Spent nuclear fuel interim storage (1990 -1991) 

VVER-440, Jaslimké Bohunice 
Life extension and innovation of the VVER-440 units 
Resistance improvement of the VI NPP (2x 440 MWc) (in progress) 

VVER-1000 
1000 MWc nuclear power plant, new generation unit (1986 -1990) 

VI, Jaslovské Bohunice 
Decommissioning design (in progress) 

A I, Jaslovské Bohunice 
Decommissioning design (in progress) 
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GRS, GmbH HUTNÍ MONTÁŽE, a. s. 

Systems Analysis Division 
Schwertnergasse 1 
D-50667 Koln 
Germany 
Tel: 0049 221 20680 
Fax: 0049 221 2068442 

Contact 
Dr. Friedrich Wilhelm Heuser 

Ex/wr/lw 
Research and development 
Safety analyses 
Assessment of operating experience 
Radiological analyses 

GESELLSCHAFT FUR ANLAGEN- UND REAKTORS1CHERHEIT 
(GRS) mbH is a scientific non-profit organization, supported by the 
state. Its objective is the evaluation and further development of 
technical safety, primarily in the field of nuclear engineering, Its tasks 
are the evaluation of technical and operational .safety, research and 
development, and scientific consultation in safety-related issues. 

The headquarters of GRS are in Cologne. Other locations arc Garching 
near Munich and Berlin. The company has technical offices in Paris, 
Moscow and Kiev. 

Major current activities include: 

• Analyses and evaluation of the technical safety and the security of 
nuclear power plants and research reactors (e.g. concerning Russian 
VVER reactors) 

• Development and validation of advanced simulation 
programmes and evaluation methods for the purpose of describing 
and monitoring plant behaviour during incidents and severe 
accidents 

• Evaluation and assessment of operating experience from nuclear 
facilities 

• Investigations into the effectiveness of safety measures for events 
beyond the design basis 

• Assessment of the reliability of systems and components analyses 
of structural mechanics 

• Radiological analyses as well as evaluation of radiological 
consequences with regard to environmental protection 

• Safety analyses of radwaste-disposal facilities 
• Development of methods for the early diagnosis of abnormal events 

during the operation of reactors 

The Institute for Safety Technology is a subsidiary of GRS.lt has taken 
over the user-orientated research and development tasks in the fields of 
early damage diagnosis, instrumentation and control, and waste 
management. 

The European Economic Interest Grouping RISKAUDIT was jointly 
founded by GRS and its French partner IPSN (Institut dc protection et 
de Sureté Nuclěaire). RISKAUDIT coordinates their joint international 
projects. Activities are at present focusing on the nuclear power plants 
in Central and Eastern Europe. 

The present and future activities of GRS in the Czech Republic 
include: 

• Technical support to the State Office for Nuclear Safety of the 
Czech Republic in the safety-related assessment of the Temelín 
NPP together with French IPSN within the framework of the 
"Memorandum of Understanding", signed by CSKAE, DSIN 
(France) and BMU (Germany) 

• Seminar about the results of the safety assessment analysis by 
GRS and IPSN of NPP with VVER-1000 in Prague in 1994 

Hrušovská 20 
702 28 Ostrava 
Czech Republic 
Tel: 0042 69 6204726 
Fax: 0042 69 6226683 

Contact 
Mr. Jaroslav Zajíc, Sales Manager 

Activities 
Fabrication and erection of steel structures for 

• Industrial buildings 
- Urban infrastructure 
- Bridges, towers and masts for telecommunications 

Installation of industrial equipment for 
- Mining and processing of mineral resources 
- Power generation (nuclear, thermal, v/ater, wind) 
- Machinery 
- Paper mills 
- Chemical, petrochemical industry 
- Metallurgical industry 
- Food-processing industry 

Erection of storage tanks, gas-holders, piping and pipe-networks 
of all types 
Fabrication of steel structures and final installation of 
environmental pollution control systems (exhaust fumes, water 
and soil cleaning) 
Reconstruction, overhaul and maintenance of structural steel.and 
technical equipment 
Rent-a-crane services 
Complete services in cooperation with design and fabrication 
partners 

HUTNf MONTÁŽE company was established in 1953. Since then the 
production program has been enlarged considerably both in the field of 
assembled facilities and in the services afforded to the customers. In 
1992 HUTNf MONTA2E tronsformed into a joint-stock company. 

Today the HUTNI MONTÁŽE production program consist of the 
following work, services and products: 

• Assembly of building and technological steel structures 
• Assembly of technological and engineering facilities 
• Manufacture of building and technological steel structures 
• Manufacture of assembly mechanisms 
• Repair work on technological and engineering facilities 
• Dismantling of technological equipment and of steel structures 
• Completing and attending services 

Closing the Temelin NPP containment 

http://GRS.lt


Assembling the heavy steel structure 
of the Mochovce NPP turbine hall 

HUTNI MONTÁŽE is ready to approach all kinds of assembly work 
ami major overhauls, also in the form of supervision, including projects, 
engineering services and commissioning. 

A high quality and .safety of work is achieved by extensive usage of 
state-of-the-art means and technological procedures. 

The company's rich experience in the production of steel structures of 
railway and road bridges and of structures for chemical and machine 
production, in conjunction with its environmentally friendly approach, 
has been applied to the implementation of projects such as a briquetting 
plant of the Htilter company in Rotterdam. 

HUTNI MONTA2E participates in the Programme for Environmental 
Protection on the basis of cooperation with the LUROI company. 

The company's technical staff have welding license complying to the 
applicable DIN Standard. 

Nuclear Ронсг 

HUTNI MONTÁŽE, PLANT N0.5 in Moravský Krumlov, produces 
annually 15 000 to 20 000 tonnes of both conventional and 
non-conventional steel structures. Steel structures for reactors, engine 
houses, various workshops, technological platforms and armoured 
blocks are specialties. 

Recent and current projects include erections and assembly work for: 

• Jaslov.ské Bohunice NPP 
• Dukovany NPP 
• Mochovce NPP 
• Temelín NPP 

Severe Accident Methods Development and Analysis 

The Severe Accident Methods and Analysts iiclivitics ul'tVt/c an 
engineering and scientific staff to model and analy/i' the complex 
physical phenomena that can occur during severe accident in н nuclear 
power plant. Best estimate model development, accident analysis and 
technical support (ire provided under United Slates Nuclear Regulatory 
Commission, Department of Energy, International Atomic Energy 
Agency, and oilier sponsorship. Best estimate models developed and 
maintained by the stair include the FRAP-T and FRAPCON fuel 
behaviour codes and the SCDAP/RELAP5 severe accident systems 
analysis code. 

Activities to Support the Czech Republic 

The Severe Accident Methods Development and Analysis staff has 
three primary activities in partnership with the Czech Republic, INEL 
and sponsoring organizations: SCDAP/RELAP5 development and 
support, assessment of SCDAP/RELAP5 and other INEL-dcveloped 
models and codes Tor VVER and RBMK applications, and technical 
training and analysis. 

SCDAP/RELAP5 development and support is provided under United 
Slates Nuclear Regulatory Commission sponsorship under the 
international Cooperative Severe Accident Rcscarcli Program (CSARP). 
The C/cch Republic has access to SCDAP/RELAP5 through their 
membership in CSARP. 

The assessment of SCDAP/RELAP5 and other INEL-developmciil 
computer codes for VVER and RBMK applications is performed under 
DOE funding. This assessment includes the evaluation of specific 
physical models through code-to-data comparisons and the analysis of 
representative VVER and RBMK plant transients. 

Technical training and analysis is provided under IAEA and other 
funding. This training has included seminars on severe accident 
behaviour as well as the applications of INEL-devclopcd computer 
codes and models. 

KfK, GmbH 

Kernforschungszentrum Karlsruhe, GmbH (KfK) 
Institut fur Neutronenphysik und Reaktortechnik 
Postfach 3640 
D-76021 Karlsruhe 
Germany 
Tel: 0049 7247 82 2440 
Fax: 0049 7247 82 4874 

Contact 
Prof. Dr.-lng. Klaus Rehme 

IDAHO NATIONAL ENGINEERING LABORATORY 

Expertise 
Research and development in the fields of environment, energy 
and microsystem technics 

Severe Accident Methods Development and Analysis 
P.O.Box 1625 
Idaho Fails, Idaho 83402 
U.S.A. 
Tel: 001 208 526 9009 
Fax: 001 208 526 9591 

Contact 
Dr. Chris Allison 

The IDAHO NATIONAL ENGINEERING LABORATORY (INEL) is 
a United States Department of Energy (DOE) Laboratory and supports 
only those activities sponsored by, or approved by the DOE. 

i i '! * Í 

Present and future partnership in the Czech Republic 

The cooperation between NUCLEAR RESEARCH INSTITUTE Řež 
and INSTITUT FUR NEUTRONENPHYSIK UND 
REAKTORTECHNIK (KfK) in the field of thermal-hydraulics consists 
of two research activities. 

Experimental investigations are performed in both institutions on the 
structure of turbulence in channels of complex geometries, especially in 
rod bundles und parallel rectangular channels. The experimental data 
will be exchanged and analyzed to come to common conclusions on 
the turbulence processes of the flow and heat transfer in channels 
of complex geometries. Moreover, computer codes will be 
developed to predict the turbulent flow in agreement with the 
experimental results. 
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The second tusk is to perform experimental investigation on the mixing 
of a large number of solid spherical particles at very high temperatures 
(>2500 K) and water which is at saturation temperature or subcooled. 
The purpose Is the detailed verification of thermal-hydraulic codes with 
respect to multiphase-flow and heat transfer and the steam production 
rate. In this connection an automatic image processing system will be 
developed to analyze high speed motion with respect to local transient 
processes, 

MODŘANSKÁ POTRUBNÍ, a.s. 

Komořanská 326/63 
143 14 Praha 4 - Modřany 
Czech Republic 
Tel: 0042 2 4001 
Fax: 0042 2 4025789 

KRÁLOVOPOLSKÁ, a. s. 

Divize RIA 
Křižíkova 68 
660 90 Brno 
Czech Republic 
Tel: 0042 5 7121111 
Fax: 0042 5 7125564 

Contact 
Mr. Lubomír Koutný 
Mr. Vojtěch Skoumal 
Mr. Pavel Kovář 

KRÁLOVOPOLSKÁ, a joint-Mock company, is a traditional 
manufacturer of technical equipment for various industrial branches. 
KRÁLOVOPOLSKÁ was founded in 1898 in Brno - Královo Pole and 
its initial production programme included wagons, steam boilers, air 
compressors, and tanks. Eventually it expanded to petrochemical 
equipment. KRALOVOPOLSKA's production programme currently 
includes the above as well as steel structures, cranes, water treatment 
equipment, and wood-working machines. 

Technological Systems for Nuclear Power Engineering 

KRÁLOVOPOLSKÁ joined the Czechoslovak nuclear programme at its 
very outset and contributed greatly to the construction of nuclear power 
plants in former Czechoslovakia. At present the R.I.A. Division of 
KRÁLOVOPOLSKÁ is the final supplier of some of the most 
important technological sets of primary circuits for the nuclear power 
plants at Mochovcc and Temelín. 

Recent and current projects include deliveries of technological 
systems: 

• Auxiliary systems of the primary circuit 
• Emergency systems 
• Station for decontamination of radioactive media and for 

preparation of chemical solutions 
• Operating and waste water treatment plant 
• Decontamination station of the technological venting system 
• Final processing of liquid radioactive waste 
• Radioactive waste depository 
• Storage of technical gases 

Contact 
Mr. Petr Pekárek, Technical Director 
Mr. Petr Kuptík, Sales Manager 
Mr. Jiří Šlach, Manager - Nuclear Division 

Activities 
Manufacture, delivery and assembling of pipes for: 

- conventional power plants 
- nuclear power plants 

Calculations and design of pipeline systems 
Diagnostic and lifetime analysis of pipes and pressure vessels 

MODŘANSKÁ POTRUBNÍ, a joint-stock company, specializes in 
high-pressure steam piping, feed piping and olher connecting piping and 
related products for conventional and nuclear power plants. Pieces for 
stepdown and cooling steam stations, turbo set oil management, rubber 
bellows compensators, measuring and throttle nozzles, conventional and 
special pipe mountings and suspenders and various tanks and small 
exchangers are also manufactured. 

MODŘANSKÁ POTRUBNÍ manufactures pipe bends of various kinds. 
The company possesses several bending machines equipped with 
high-frequency induction heating, furnaces designed for precise heat 
treatment, a pickling shop and a passivation bath, calibration machines 
and other equipment for mechanical machining, non-destructive testing 
and mctallographic inspection. Owing to this, high-quality bends can be 
guaranteed, conforming to Czech and International standards. 

MODŘANSKÁ POTRUBNÍ has available a stable and a mobile 
non-destructive testing laboratory, allowing pipe systems to be tested 
under pressure by the acoustic emission technique to detect internal 
defects. 

MODŘANSKÁ POTRUBNÍ has a long tradition in the supplies оГ 
equipment for nuclear power plants in the former Czechoslovakia and 
abroad. Main circulation loop piping, main steam and feeding piping 
and other piping and valve systems have been manufactured for the 
following nuclear power plants: 

• AI Jaslovské Bohunice NPP 
• Dukovany NPP (4 x VVER-440) 
• Mochovcc NPP (4 \ VVER-440) 

Detail of weldment of piping 
500 mm i. d. by a welding automatical machine 
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* Temelín NPP (2 x VVER-IOOU) 
• Rovno NPP (2 x VVER-440) 
• Zharnovec NPP (2 x VVER-440) 
• Ko/.loduj NPP (1 x VVER-10(H)) 

Pipe systems for experimental stands have also been supplied to the 
SKODA NUCLEAR MACHINERY in Pl/cň and to the NUCLEAR 
RESEARCH INSTITUTE in Re/., 

The company's future plans include: 

• Completion of supplies and assembling activities at the Temelín 
NPP 

• Reconstruction and innovations of existing nuclear power plants 
• Replacement of steam piping and feed piping in conventional 

power plants in the C/.ech Republic 
• Supplies of pipe systems for new conventional thermal power 

plants. 

production, testing and maintenance, especially for power plants 
of VVER type). 

MOSTRO designs, constructs, manufactures and installs valves for 
nuclear power plants suiting the most severe parameters and various 
media: 

• Globe valves: 
- bellows seal globe valves 
- bellows seal globe valves, quick shut 
- bellows seal control valves 
- check valves 

• Gate valves 
• Gate valves, quick shut 

Globe and gate valves are designed for radioactive water, steam und 
other aggressive gases according to the body materiál. The valves are 
supplied with a hand wheel, electric uctuator (outside and inside 
containment), adapter for remote control and various gears. 

MOSTRO, a. s. 

143 14 Praha 4 - Modřany 
Czech Republic 
Tel: 0042 2 4014757 
Fax: 0042 2 4015255 

Contact 
Mr. Tomáš Kočí, Sales Director 

Recent and current projects include deliveries for: 

• Dukovany NPP (4; VVER-4401 
• Temelín NPP (2 x VVER-1000) 
• Jaslovskč Bohunice NPP (2 x VVER-440) 
• Rovno NPP (2 x VVER-440) 
• Chernobyl NPP (RBMK) 
• Ignalina NPP (RBMK) 
• BN 600 (FBR) 

Products 
Gate valves, globe valves and other valves ior: 

- Conventional and nuclear power plants 
- Chemical and petrochemical industry 
- Desulfurization Industry 
- Hydroelectric power plants 

MOSTRO, a joint-stock company, is a renowned producer of gate 
valves, globe valves and other valves for steam and nuclear power 
plants, chemical and petrochemical industry, desulfuri/ation facilities, 
and hydroelectric power staions. 

MOSTRO manufactures globe and gate valves for nuclear power plants, 
complying to the Decree of the Czechoslovak Atomic Energy 
Commission No. 436/90, Decree of the Czech and Slovak Labour 
Safety Offices No. 76/89 and 66/89, respectively, as well as to 
OTT-87 - Common Technical Rcquirmcnts - Valves and Piping for 

Nuclear Power Plans (internationally recognised regulations for 

MOSTRO manutacturing hall 

910 Clopper Road 
Gaithersburg 
MD 20878-1399 
U.S.A. 
Tel: 001 301 258 6000 
Fax: 001 301 258 8764 

Contact 
Mr. Frank Muellner, Manager - Prague Centre 

NUS Prague Office 
Antala Staška 30 
146 20 Praha 4 
Czech Republic 
Tel: 0042 2 434252 
Fax: 0042 2 434252 

Contact 
Mr. Jiří Martínek, Manager 

Capabilities 
Planning and execution of nuclear projects 

- Preliminary/conceptual design engineering 
- Detailed design engineering 
- Procurement 
- Startup and field support 

Nuclear power plant operations, maintenance and training 
- Operations 
- Maintenance 
- Training 
- Computer services 
- Technical assurance services 

Plant decontamination and decommissioning 
- Preliminary studies 
- Program planning 
- Testing and cost estimates 
- Remediation 
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Aclhltlcs In the Czech Republic 

In 1992 NUS conducted a comprehensive lechnical and licensability 
assessment of the Temelín VVI2R-IOO0 nuclear power plant for the 
C/eeli national utility ČEZ. This work included a comparison of the 
plant safely features with U. S. and European standards and practices. 
In the 1993 time frame, NUS assisted ČEZ in developing an action plan 
to implement the Audit Team findings and recommendations and also 
conducted various other project-related studies anil evaluations, NUS is 
presently leading a team, including ČI1Z utility personnel, in the 
conduct of a Level I and 2 Probabilistic Safety Assessment for the 
Temelín plant. This is the first Western style PSA to be conducted on 
a Russian designed VVER-IOOU 

OECD HALDEN REACTOR PROJECT 

• Three computer systems developed by the Project are installed at 
NRI Rcž. laboratories 

• The computerized procedure system Copmn-M was installed and 
evaluated at Temelín NPP for a period of 3 months 

Cooperation started in 1992 through the associated membership of 
the Nuclear Research Institute Re?, in the OECD llaldcn Reactor 
Pioject: 

• NRI Re?, has participated in all activities related to the Maiden 
Project programme 

• NRI Řež. has stationed research personnel at llaldcn, thus 
participating in the actual execution of the programme 

• llaldcn staff has participated in workshops on user interfaces, 
computerized procedures and core surveillance arranged by NRI 
at Re; 

• llalden staff pjiticipatcd in the VVER owners group meeting in 
Dukovany in 1993 

Institut for Energiteknikk 
OECD Halden Reactor Project 
P.OBox 173 
N-1751 Halden 
Norway 
Tel: 0047 69 183100 
Fax: 0047 49 181120 
Contact 
Dr. Carlo Vitanza, Project Manager 
Mr. Erik Kolstad 
Mr. Fridtjov Owre 

Italy, Swilzerlaml, The Netherlands, U.S.A., Spain, Japan, Belgium, 
Germany, Finland, Denmark, Norway, United Kingdom, the Czech 
Republic, Sweden are participating countries in the OECD IIALDEN 
REACTOR PROJECT. 

The project includes three major research areas: 

• High burn-up fuel performance, with emphasis on safety and 
reliability; phenomena influencing fuel properties at high exposure 
arc investigated 

• Degradation of in-core materials and water chemistry 
effects, investigating bow dilfcrcnt materials and operational 
conditions influence the integrity of important plant components 

• Man-Machine systems research, directed towards development of 
supervision and control systems to support the control room stalf in 
nuclear power plants: also human factors work is an important area 
where guidelines for Man-Machine Interfaces can be developed 
from experiments in the simulator based experimental facility at 
llalden 

Collaboration between the OECD Maiden Reactor Project und 
Czech Organizations 

The cooperative efforts on Nuclear Fuel and Materials arc: 

• Transfer of TFDB system and data conversion routines to 
NUCLEAR RESEARCH INSTITUTE Rcz. (NRI) 

• Delivery of fuel and materials performance data from a large 
number of llalden tests 

• Exchange of design information on in-core instruments 
• Design and information of gamma-thcrmomelcr strings to be used 

for NRI test purposes 
• Production and testing of corrosion sensors at NRI for potential 

application in future Haldcn tests 

The cooperative efforts on the Man-Machine systems have produced the 
following results: 

• An expert system developed by NRI Rcž. for (he Dukovany NPP to 
diagnose plant faults has been integrated with two systems 
developed by the Haldcn Project - the User Interface Management 
system Picasso-3 and the Computerized Procedure system Copma-ll 

ORGREZ, a. s. 

Hudcova 76 
657 97 Brno 
Czech Republic 
Tel: 0042 5 7276111 
Fax: 0042 5 7276380 

Сопкиt 
Mr, Tomáš Sova, Marketing Manager 

Activities 
Services for power engineering facilities: 

- Modernization 
- Reconstruction 
- Verification 
- Inspection 

E\peiti\e 
Information systems for conventional power plants 
Information systems for nuclear power plants 
Design of simulators 
Equipment production for NPP maintenance 
Counselling in the field of: 

- Reliability 
- Energy and fuel savings 
- Environmentally friendly design 
- Heat savings in buildings and flats 
- Public and industrial power engineering 

Services to energy producers, designers, project engineers and 
producers of power engineering equipment 

ORGREZ is a company providing lechnical services for power 
engineering. Established in 1957, ORGREZ was a subsidiary of the 
former slate enterprise ČEZ (Czech Power Company) till 1992, when it 
split off as an independent joint-slock company. 

ORGREZ activities include innovation, reconstruction, verification 
and inspection of power engineering facilities. 

ORGREZ develops information systems for conventional and nuclear 
power plants, designs simulators and manufactures mechanization 
equipment for the maintenance of nuclear power plants. Counselling 
services are also provided in the fields of reliability, energy and fuel 
savings, environmentally friendly technologies, heat savings in 
buildings and flats, in public power engineering and in all industrial 
branches. 

Energy producers, designers, project engineers and power 
engineering equipment manufacturers are among the company's 
clients. 
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ecent and current projects include: 

Special electronic parts for the VVER-440 reactor unit .simulator at 
the Training Center of the Nuclear Power Plants Research Institute 
in Trnava. Slovakia 
Set of amplifiers for neutron How measurement at the Jaslovskě 
Bohunice NPP 
Full-scope VVER-440 reactor unit .simulator at the Training 
Center of the Nuclear Power Plants Research Institute in Trnava. 
Slovakia 
Partial simulator of the technological part of a VVER-440 reactor 
unit at the Brno Training Center 
Partial .simulator of the VVER-1000 main circulation pump at the 
Hrno Training Center 
Development of a 1000 MW reactor unit simulator 
Diagnostic of the VVER-440 reactor units at the Jaslovskě 
Bohunice and Dukovany NPP.s 
Complete review of thermal economy by the deviation method at 
the Dukovany NPP 

Automated maintenance control system at the Dukovany NPP 
Tensioner of MCP bolts (NSK 80-4) for the Dukovany «ml 
Jaslovskě Bohunice NPP.s 
Jigs for drawing lubes for the Dukovany NPP 
Machine for grinding-in the stop-slides for the Jaslovskě Bohunice 
NPP 
Hydraulic tools for the Dukovany and Jaslovskě Bohunice NPP.s 
Grinding machine for valve scats at the Dukovany and Jaslovskě 
Bohunice NI'Ps 
Grinding machine for reactor top cover at the Jaslovskě Bohunice 
NPP 
Tcnsioner of bolts of the steam generator (NSK 48-PGP) at the 
Jaslovskě Bohunice NPP 
Fixtures for inspection at the Jaslovskě Bohunice NPP 
Dccontaniinable scaffold for the Dukovany and Jaslovskě Bohunice 
NPPs 

Future projects will include a 1000 MW reactor unit simulator for the 
Temelín nuclear power plant. 

Simulator of the VVER-440 reactor unit 
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REGULA PRAHA, a. s. 

Czech Nuclear Forum 

Bartoškova 22 
145 11 Praha 4 
Czech Republic 
Tel: 0042 2 435778 
Fax: 0042 2 435760 

Contact 
Mr. Vladimír Magúth, Deputy Director 
Mr. Vladimír Musálek, Chief Marketing Manager 

Activities 
Complete deliveries of: 

- Measuring and controlling complexes 
- Systems of control of technological processes 
- Light current equipment 
- Heavy current distribution systems 

REGULA PRAHA (formerly ZPA Dodavatelský Ziivod and 
ELEKTROMONT Praha) is a joint-stock company with 40 years of 
experience in the construction of industrial plants in Czechoslovakia 
and abroad. The company's activities include complete supplies of light 
current equipment and instrumentation and control systems, including 
automated systems for technological process control. The company 
contributed io nearly all domestic construction and innovation projects 
in power engineering, metallurgy and mechanical engineering, chemical 
and pclrochcmica! industry, and other industrial branches. 

REGULA has also been involved in the construction of plants abroad. 
As a contractor, REGULA cooperated with subcontractors of the 
technologies and with building companies in 41 countries on four 
continents. 

Nuclear Power Projects 

REGULA PRAHA has been involved in the development of nuclear 
power in Czechoslovakia (Czech Republic) through the supply of 
instrumentation and control systems. First experience in this field was 
gained during the construction of the Al and VI NPPs at Jaslovské 
Bohunice. Further projects included six VVER-440/2I3 reactor units at 
Jaslovské Bohunice (V2 NPP) and Dukovany, for which complete 
primary and secondary circuit instrumentation and control systems and 
radiation monitoring systems were supplied by REGULA PRAHA. This 
also concerned all complementary material and service deliveries from 
the former USSR (global technical conception, design conception of the 
main equipment for the primary circuit, project formulation, design of 
the primary circuit, supplies of selected equipment, technical assistance 
and nuclear safety guarantee). 

The instrumentation and control systems were implemented in the form 
of assemblies of several mutually cooperating subsystems: 

- Information system 
- Continuous control system 
- Discrete control system 
- Instrumentation and control of auxiliary plants 

Radiation control systems involved: 
- Radiation monitoring of the main production unit 
- Radiation monitoring of the power plant surroundings 
- Individual dosimetric measurement 
- Radiation monitoring laboratory 

Special systems (reactor control and protection, reactor output control, 
neutron flux control etc.) were not included in the delivery. 

Currently, REGULA PRAHA is involved in the construction of the 
Temelín NPP by complex supplies of instrumentation and control 
systems for auxiliary plants and for the special water treatment plant 
within the main production unit. Negotiations concerning subcontracts 
for the contractor of the main production unit control system 
(We'tinghousc Energy Systems Europe) are under way. 

Science Applications International Corporation 
11251 Roger Bacon Drive 
Reston, Virginia 22090 
U.S.A. 
Tel: 001 703 318 4684 
Fax: 001 703 709 1042 

Contact 
Mr, John J. Peshel 

SCIENCL APPLICATION INTERNATIONAL CORPORATION 
(SAIC) is a 1.5 billion dollar per year research, development and 
professional services company wiih over 15 000 employees in the USA, 
Spain, France, Russia, and other countries. There are approximately 
1000 engineers and scientists with relevant experience to support 
nuclear safety activities. In the nuclear safety area, SAIC provides 
engineering analysis, plant operational services, and engineering 
products to the nuclear industry and government agencies. SAIC's 
clients include utilities world-wide, the US Department of Energy, 
US National Laboratories, and nuclear regulatory agencies including the 
US Nuclear Regulatory Commission (USNRC), Spanish Conscjo dc 
Saguridad Nuclear, C/cch Republic State Office for Nuclear safety, and 
Slovak Nuclear Regulatory Authority. In this regard, SAIC staff have 
a unique perspective of both utility and regulatory needs and 
requirements. 

SAIC has br-cn providing technical assistance to the USNRC Office of 
Nuclear Reactor Regulation through two Technical Assistance Contracts 
in support of Reactor Licensing Activities since 1981. The scope of this 
effort covers the full spectrum of USNRC licensing activities and 
involves nuclear, mechanical, electrical, radiological, fire protection, 
information management, human factors and Probabilistic Safety 
Assessment (PSA). Over 160 task orders have been issued under SAIC 
contracts with USNRC. 

Activities to .support the Czech Republic 

Currently, SAIC is working together with NUCLEAR RESEARCH 
INSTITUTE at REZ (NRI) on a project in the Czech Republic, 
"Risk Management Program for the Dukovany and Jaslovské Bohunice 
Nuclear Power Plants". This project involves aJvanccd applications 
of PSA techniques for risk management. T.... program is sponsored by 
the former Czechoslovak Atomic Energy Commission and the 
VS Agency for International Development and involves the application 
of US PSA and risk man.-gement techniques to Russian designed 
VVER-440 V213 resaors. 

The scope of woik for the the project includes: 

• Cooperation with NRI Rež in the review of the Level I PSA 
developed at Řež for the Dukovany plant 

• Development of a real-time Safety Advisory System (SAS) for 
Dukovany based on the mo" ibiogy developed by SAIC for the 
USNRC and published as NUREG/CR-5925 

• Supervision of a 1 year pilot study using the Dukovany SAS to 
evaluate the operation of the plant and assess the appropriateness 
of a risk-based approach to technical specifications and its 
application to on-line configuration management and maintenance 
planmr.°. 

The Safety Advisory System is a state-of-the-art Microsoft 
Windows-based PC-based software tool consisting of a real-time risk 
model of a nuclear power plant, based on a Level I PSA, and 
designed to assist plant operators and maintenance personnel to manage 
the day-to-day activities at the plant. Experience in the US has shown 
that the risk level of a nuclear power plant can vary substantially during 
the day-to-day operation of the plant as various equipment is removed 
from service for normal testing and maintenance activities. Figure I 
provides a time plot of the core damage frequency changes over 
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Example Time Plot of Maintenance Configuration Safety 
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a 35 day period for an US nuclear power plant using actual 
configuration daln. A standard Level 1 PSA only evaluates the 
"average" risk level of a plant and is not designed to address 
operational risk issues in real time. 

The primary characteristic of the SAS is that the maintenance planning 
decisions are based on the effect of plant configuration changes on a 
plant's instantaneous risk, as measured by the change in the plant core 
damage frequency. The impact of configuration changes on plant 
instantaneous risk can be assessed interactively and in real-time, using 
the technology developed by SAIC for the USNRC, which uses an 
existing Level 1 PSA for a plant and available PC-based software. The 
SAS can recalculate the core damage frequency for a plant for any case 
(ranging from all components available lo cases with multiple 
components out of service) in approximately two to five minutes using 
a standard 486 PC computer with 4 MB RAM at a 33 MHz. processing 
speed. 

Since plant staff are not normally PSA practitioners, the SAS presents 
information qualitatively in language which is familiar to the operator. 
Figure 2 shows the main screen of the SAS which contains 
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a colour-coded bar graph to provide the user with a qualitative 
indication of the current risk level of the plant and a safety-based 
allowed outage time. 

Standard features of the SAS system include: 

• Providing operators the ability to pcrlorm"what if" type calculations 
to evaluate the impact on plant risk of removing one or more 
components from service 

• Providing restoration advice to the operator for instances where the 
plant is in a high risk configuration 

• Collection of operator logbook notes 
• Evaluation/viewing of deterministic technical specification 

requirements 
• Automated collection and upgrading of PSA component failure and 

initiating event data 
• Printing оГ tags for test and maintenance work activities 

SAIC customizes the SAS according lo the needs of each power station. 

SAIC has also supported the Czech power utility ČEZ in the 
development of a spent fuel management and disposal program strategy 
for the C/.ech Republic. SAIC assembled a team of international waste 
management experts from the US, Canada, UK, Sweden and the Cz.cch 
Republic which prepared a strategy report on safe, cost effective, 
publicly acceptable and environmentally responsible management and 
disposal of spent fuel from Czech power reactors. The final report 
discusses the alternative solutions for storage and disposal of spent fuel, 
presents the long-term approach and proposes a national policy. It also 
makes recommendations on the structure of the new organization to be 
established to manage the spent fuel in the Czech Republic. 

Safety Advisory System - Dukovany Unit 2 
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ŠKODA, JADERNÉ STROJÍRENSTVÍ, PLZEŇ, S.r.o. 
ŠKODA, NUCLEAR MACHINERY, PLZEŇ, Co. Ltd. 

Orlík 266 
316 06 Plzeň 
Czech Republic 
Tel: 0042 19 5042942 
Fax: 0042 19 5042305 

Contact 
Mr. Josef ňlha, Marketing Manager 

Prndutti mul services 
Reactor equipment 
Fuel reloading system 
Control rod drives 
Technical service for NPPs: 

- Repair activities 
- Innovation 
- Reconstruction 

Spent fuel compact storage racks 
Fuel assembly transport casks 
Spent fuel storage casks 
Hermetic cable penetrations 
Hydraulic main flange joint stud stretcher 
Calibration stand stretcher 

Future activities 
Spent fuel transportation and storage 
Service for NPPs in operation 
Decommissioning of NPPs 
Manufacture of fuel element components 
Assembly of fuel elements 

SKODA. NUCLEAR MACHINERY, Pl/cň. Co. Ltd. is engaged in a 
wide spectrum of activities for NPPs in the Czech Republic and abroad. 
The following brief summary gives an outline of the main activities of 
SKODA. NUCLEAR MACHINERY in the nuclear field. 

SKODA, NUCLEAR MACHINERY is a holder of the ASME Code, 
Section I, Section Vlil Div. 1,2 and Section 111 Div. I certificate. 

Supply of VVi:R-440 and VVEK-KHK) Reactor Equipment 

SKODA, NUCLEAR MACHINERY is the main subcontractor of the 
primary circuit and fuel reloading system for Nl'Ps in the C/cch 
Republic and Slovakia. 

SKODA, NUCLEAR MACHINERY has supplied VVER reactor 
equipment for NPPs in the C/cch Republic. Slovakia, Hungary, 
Germany, Poland and Bulgaria. 21 sets of VVER-440 reactors have 
been manufactured, out of which 11 have been put in operation. In 
addition 3 sets of the VVER-1000 type have been manufactured. 

Control rod drives were also supplied together with each reactor 
equipment. At present, work on innovated control rod drives with an 
increased life time is close lo its end. So far, SKOUA lias manufactured 
and supplied more than 1000 control rod drives for VVER-440 reactors 
and 150 control rod drives for VVER-1000 reactors. 

Technical Senice for NPI's 

Currently, the activities of the SKODA, NUCLEA"' MACHINERY arc 
aimed at the repair, upgrading, innovation, reconstruction and other 
services for nuclear power plants. Company provides a large spectrum 
of activities not only on reactors of type VVER, among others: 

• Replacement of tubesheels at WER-440/V230, V213 reactors 
(Loviisa, Fmland.in 1986: Jaslovské Bohunice VI in 1983 and 
1992: Dukovany in 1988- 1989) 

• Recovery annealing of the VVER-440 reactor pressure vessels for 
regeneration of the material after a long-time radiation exposure 
(Jaslovské Bohunice in 1993) 

• Seismic outfit of the primary circuit and control and regulation 
system (Jaslovské Bohunice VI in 1993) 

• Reconstruction of the main condensate fillers at the Olkiluoto NPP 
in Finland in cooperation with Sicmens/KWU in 1991 -1993. 

SKODA, NUCLEAR MACHINERY achieves very good results at 
performing in-service inspections of nuclear reactor pressure vessels. 
A total of 31 inspections by means of a TRC manipulator have been 
implemented in nuclear power plants at Jaslovské Bohunice, Dukovany, 
Grcifswald. Paks and Kola since 1982. Since 1992, such inspections 

Compact storage rack 
for Kori-3 NPP, Korea 
(in cooperation with Siemens] 



have been performed at the Dukovany Nl'P and Paks NPP by means of 
the SKIN manipulator manufactured by SKODA, which is equipped 
with all means for inspection of the reactor pressure vessel material, 
including a vidciicamera. 

SKODA, NUCLEAR MACHINERY also supplies diagnostic systems 
anil provides calculation and engineering services for NPP.s. 

Other Equipment lor NPIN 

SKODA. NUCLEAR MACHINERY is a supplier of compact .storage 
racks made of boron steel for the storage of spent fuel elements from 
nuclear reactors. Compact racks are supplied for new reactor units as 
well as for reactor units in operation. Compact nicks also serve the 
.storage of damaged fuel elements in hermetic cases. Compact storage 
racks have been supplied to the Dukovany-1.3 NPP and. in cooperation 
with Siemcns/KVVU, U) i|,c Kori-3 Nl'P (Korea) in I"93. The 
manufacture of compact storage racks for the Mochovec-I Nl'P has 
been completed. 

SKODA, NUCLEAR MACHINERY has been manufacturing 
K-U1RTM special transport casks designed for the fuel assembly of (lie 
research reactor operated by the Nuclear Research Institute in Re?.. 

In cooperation with GNB/GNS (Germany), SKODA has been 
participating in the manufacture of CASTOR dry spent fuel storage 
casks. 

SKODA, NUCLEAR MACHINERY has been preparing the 
manufacture and tests of transport spent fuel cask Skoda 440 of its own 
design. 

SKODA. NUCLEAR MACHINERY has been manufacturing hermetic 
cable penetrations using a license b'id technology of the company 
Imaging and Sensing Technology Corporation Horsehcads, U.S.A.. 

Hermetic cable penetrations arc designed for building into the passages 
of the containment of I'WR type. They suit all kinds of electric 
passages through the containment. 

SKODA, NUCLEAR MACHINERY has been manufacturing hydraulic 
main flange joint Mud stretcher for the VVER-1000 reactor. The 
equipment has been designed for group-by-group tightening of 6 bolts. 
The stud stretcher can be modified for any horizontal flange joint, if the 
bolls are provided with a stretching thread. 

Hermetic cable penetration 

SKODA, NUCLEAR MACHINERY has been manufacturing a 
horizontal calibration stand for dosimetric instruments. This is the basic 
equipment of the calibration room for gauging radiation control 
instrumentation. 

Experimental and Research Reactors 

SKODA, NUCLEAR MACHINERY has designed and manufactured 
a number of experimental and research reactors: 

• SR-OA experimental light-water reactor, started up in 1970 
• SR-OB experimental heavy-water reactor, started up in 1972 
• TR-O large critical experimental reactor with a variable fuel grid, 

started up in 1972 
• SR-OD experimental light-water reactor, started up in 1975 
• LR-O large critical light-water experimental reactor, started up in 

1983 
• LVR-15 experimental light-water research reactor, started up in 

1989 
• VR-IP research and training light-water experimental reactor, 

started up in 1990. 

The reactors have served nuclear research within the nuclear 
programme of the Czech Republic. 

ŠKODA PRAHA, a. s. 

Milady Horákové 109 
160 41 Praha 6 
Czech Republic 
Tel: 0042 2 24396445 
Fax: 0042 2 24396447 

Contact 
Mr. Ivan Řezníček, Chairman and Chief Executive Officer 
Mr. Vojtěch Kotyza, Director • Nuclear Division 

Activltit"! 
Supplies of Power Generating Equipment for: 

- Thermal power plants 
- Nuclear power plants 
- Heating plants 

Sen-ice'; 
Technical and Engineering Services 
Manufacture 
Erection 
Overhauls, Reconstruction, Upgrading 

SKODA PRAHA, a joint-stock company, is a leading Czech power 
engineering corporation. Its origin dates back to 1953. when its 
predecessor ENERGOSTROJ was established as an engineering 
company specialized in the construction of thermal power plants for the 
whole country. In 1959, ENERGOSTROJ merged with SKODA 
PLZEŇ, a renowned manufacturer of power generators and turbines, to 
become SKODA DIZ Praha, later SKODA PRAHA. 

In 1978, SKODA PRAHA became the contractor of technological 
equipment for the Czechoslovak nuclear power programme involving 
220 MWc, 440 MWc, and 1000 MWe reactor units. The total power 
generated by plants designed and constructed by SKODA PRAHA in 
the former Czechoslovakia was 13 000 MW. 

Nuclear power, which constitutes a very important field of SKODA 
PRAHA's activities, is an advanced source of energy requiring special 
attention particularly with respect to its environmental and safety 
aspects. Making efforts to address environmental problems in nuclear 
energy, SKODA PRAHA is active in the field of nuclear waste and 
spent fuel storage and processing. In this, SKODA PRAHA benefits 
from its engineering hi-tech experience 
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General supply of equipment for NPP 

As a contractor of nuclear technology, SKODA PRAHA is contributing 
si major part to the construction of the Mochovce and Temelín nuclear 
power plants and lo the maintenance of the Dukovany and Jaslovskc 
Bohunice nuclear power plants. SKODA PRAHA also offers and 
implements projects for minor and major innovations at lne Jaslovské 
Bohunice, Dukovany and Paks NPPs. 

ŠKODA PRAHA has accumulated experience in (lie construction and 
maintenance of nuclear power plants, dating back to 1979. 

The company's recent and current projects include: 

V/ Jaslovské Bohunice №P (2 x 440 MWe, VVER) 
General supply of equipment - supply of equipment for the secondary 
circuit, including construction and start-up in 1979 - 1980 

V2 Jaslovské Bohunice NPP (2 x 440 MWe, VVER) 
General supply of equipment - supply of equipment for the primary 
and secondary circuits, including construction and start-up in 
1984- 1985 

Dukavany NPP (4\ 440MWe, VVER) 
General supply of equipment - supply of equipment for the primary 
and secondary circuits, including construction and start-up in 
1985-1987 

NOHIIVNPP (Ccimany) 
Construction supervision of the turbine foundation building part at the 
VvER-440 units 7 and 8 in 1989 ' 

Moid III NI'P (Germany) 
Technical assistance for the primary circuit during start-up of the 
VVER-440 unit 5 in 1989 

Temelín NI'P (2x 1000 MWe, VVER) 
General supply of equipment - supply of equipment for the primary and 
secondary circuits, including construction and start-up (under 
construction) 

Mochovce NPP (4 x 440 MWe, VVER) 
General supply of equipment - supply of equipment for the primary and 
secondary circuits, including construction and start-up (under 
construction) 

ÚSTAV JADERNÉHO VÝZKUMU ŘEŽ, a. s. 
NUCLEAR RESEARCH INSTITUTE ŘEŽ plc 

250 68 ňež u Prahy 
Czech Republic 
Tel: 0042 2 66412619 
Fax: 0042 2 6857840 

Contact 
Dr. František Pazdera, Managing Director 

NUCLEAR RESEARCH INSTITUTE Re/. (NRI). a joint-stock 
company, is the immediate successor to the Nuclear Research Institute 
which was founded as a part of R&D base for the Czechoslovak 
nuclear programme within the Czechoslovak Academy of Sciences in 
1955. Its first major activity was related to resealch and development 
for a gas-cooled, heavy water moderated reactor. In 1971 the Institute 
was transferred under the authority of the Czechoslovak Atomic Energy 
Commission and its main orientation shifted lo other reactor types 
(especially the lust breeder reactor, in cooperation with the USSR) and 
to some applications of ionizing radiation. In the eighties, following the 
world-wide trend, light water VVER (PWR) reactors became the 
priority in the Institute's reactor-related tasks. 

Currently, NRI Rcž. concentrates on research and development in 
nuclear technologies and radioactive waste management, with emphasis 
on: 

• Providing support to authorities in the area of strategic nuclear 
power planning and nuclear waste management, including the siting 
and licensing procedures, environmental impact assessment, 
developing a conception of the safety information systems, and 
support to the Slate Olficc for Nuclear Safely 

• Research and services for nuclear power plants aimed at their 
efficient operation, attaining the internationally accepted safely 
level and life extension of plants in operation 

• Development of information systems 
• Applications of ioni/.ing radiation and irradiation services for 

research, industry and medicine 
• Fuel cycle back-end (coordination of activities) 
• Nuclear waste disposal (research and services) 
• Radiation chemistry and radiopharmaceuticals 
• Environmental protection with respect to nuclear issues 

INSTRON 1342 loading machine placed in a hot cell 



• Special consulting services 
• Education and training of engineers and scientist for nuclear 

research, industry and applications 

NRI Re?, applies its R&D results in non-nuclear industries as well. 
With a staff of about 620, NRI operates through eight business 
divisions, each responsible for a particular market sector. 

Nuclear Power and Safety Division assists operators, regulating 
authorities and nuclear power plant designers in their efforts to achieve 
a safe operation, improved performance and reduced costs. 

Expertise 
Plant performance evaluation 
Fuel performance evaluation 
Safety, risk and reliability assessment 
Advanced control, instrumentation and diagnostic system 
Noise analysis 
Experimental hydrodynamics research 

The Nuclear Power and Safely Division's recent and current projects 
include: 

• PSA level I for the Dukovany NPP (VVER-440/213) 
• Diagnostic and fuel-failure predicting system for the Dukovany 

NPP 
• Diagnostic system - vibrations of the reactor pressure vessel 

internals for the Dukovany NPP 
• Operator support system for VVER-440 reactor shutdown 
• Safely analyses for DBA and BDBA (VVER-440, VVER-100) 
• PSA level 2 for the Temelín NPP (VVER-I0O0) 
• Preparation of Safety Analysis Reports for the Temelín NPP 
• Evaluation of incidents and operational occurrences (Dukovany 

NPP) 
• Periodic safety review >' \'v-/ i>»/ovany NPP 
• Participation in IAEA, h> i<>* 1<ECD international research 

projects 
• Participation in international clubs such as CAMP, ACE/MACE, 

CATHARE, and ESCADRE 

The Nuclear Power and Safety Division operates an aerodynamic tunnel 
and other experimental hydrodynamic research facilities. 

Integrity and Materials Division assists operators, regulating authority 
and designers of nuclear plants. 

Expertise 
Structural integrity of reactor pressure vessel and other circuit 
components 
LBB assessment for VVER plants 
Reactor material corrosion, irradiation assisted stress corrosion 
cracking, flow-accelerated corrosion 
Mechanical properties of reactor materials: fracture mechanics, 
reactor pressure vessel annealing assessment 
Microstructural investigations of structural materials 
Radiation chemistry 

Integrity and Material Division's recent and current projects include: 

• Standard reactor pressure vessel surveillance programmes for all 
Czech and Slovak VVER-440/213 units 

• Evaluation of VVER-440/230 vessel annealing (2 units at Jaslovskc 
Bohunice) 

• Application of the LBB approach to VVER-440/213 and 
VVER-440/230 units 

• Optimization of the primary and secondary circuit seismic 
protection system 

• Reactor pressure vessel and other reactor components life extension 
• Reassessment of the surveillance programmes, including 

retrospective dosimetry 
• Application of (he LBB approach to VVER-1000 units 
• Assessment of steam generator tube integrity 
• Czech P1SC project - probability of defect detection • 
• Assessment of cable aging 

Integrity and Materials Division operates hot and semi-hot cells, test 
facilities for material and component research, a cobalt .source and a 
small accelerator for industrial irradiation purposes. 

Fuel Cycle Chcmisiry Division provides technical and expert services 
in radioactive and hazardous waste management, including liquid and 
solid waste conditioning, storage and disposal. It also develops the 
necessary technologies. The Division is experienced in the dismantling 
and decommissioning of nuclear facilities. 

Expertise 
Treatment and processing of solid and liquid radioactive wastes 
Waste immobilization, packaging and transportation 
Operation of storage facilities 
Research and development of waste treatment and conditioning 
technologies 
Safety studies of waste processing 
Safety studies of storage and disposal facilities 
Coordination of R&D for a deep geological repository in the Czech 
Republic 

Recent and current projects include: 

• Cementation technology and equipment 
• Selective isolation of some radionuclides (alpha emitters, fission 

products) 
• Vitrification technology and equipment 
• Concrete packaging for waste disposal 
• Equipment for the recycling of noble metals 
• Preoperational safety report for shallow land repository in 

Dukovany 
• Conceptual safety reports for the Alca/ar, Richard and Bratrství 

near-surface repositories 
• Safely evaluation of the Ро/naní coal ash dumping site 

The division operates hot cells and a radioactive waste treatment 
facility. 

Reactor Physics Division assists operators and regulating authority in 
reactor physics. 

Expo tise 
Core physics analyses for NPPs and research reactors 
Experimental verification and validation of reactor physics codes 
RPV dosimetry 
Space-time reactor kinetics 

Evaporator unit for concentration of liquid radioactive wastes 
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Experimental measurements on the LR-0 critical facility; 
- In-core flux distribution 
- Neutron fluence on the reactor pressure vessel 
- Criticality issues for spent fuel storage facilities 

Non-nuclear environmental studies (oil pollution detection, 
diffusion of pollution in soil, etc.) 

The division has completed the development of many tools for the 
verification of neutronic codes for WER cores. The division operates 
the LR-0 zero-power reactor. 

Reactor Ser> ices Division provides irradiation .services for various 
customers and assists operators of NPPs. 

fopertiv 
Irradiation of materials in instrumented reactor capsules and in 
high pressure reactor water loops 
Water chemistry control and corrosion in the NPP primary 
systems 
Production of radioisotopes for medicine, pharmacy, research, 
agriculture and industry 
Production oi silicon sembonductors 
Neutron beam experiments for neutron scattering, neutron 
diffractography and neutron capture therapy 
Activity transport in the NPP primary circuit and reactor shielding 
In-core instrumentation 
High-temperature sensors development 

The division operates a 15 M\V research reaclor, a high-pressure reactor 
water loop and hot cells. 

Support оГ Slate Office for Nuclear Safety Division assists the State 
Office for Nuclear Safety in providing an independent safety analysis 
review and technical support for the licensing process. 

VARTA CS, Sv».o. 

Chodovská 7 
'41 00 Praha 4 
Czech Republic 
Tel: 0042 2 769328 
Fax: 0042 2 769333 

Contact 
Mr. Bohumír Hlavatý, General Manager 
Mr. Eduard Kutscher, Sales Manager 

AiiMttc\ 
Manufacture, sales and service of industrial batteries in the 
Czech Republic 

VARTA CS Ltd.. a subsidiary оГ VARTA BATTER1E AG Hannover, 
Germany, is a company manufacturing, marketing and servicing 
industrial batteries. Its manufacturing programme includes lead-acid 
stationary batteries, NiCd stationary batteries, traction batteries, power 
supplies (rectifiers, inverters), and UPS-systems. 

VARTA CS provides complete stationary and traction battery services 
within the Czech Republic. The company also arranges for withdrawal 
and disposal of old lead batteries. 

The company has supplied Jaslovské Bohunice NPP as well as 
Dukovany NPP. Mochovce NPP and Temelín NPP with stationary 
VARTA-bloc batteries. The Dukovany NPP has also been equipped 
with VARTA power supplies. 

Central Analjtical Laboratory specializes in analytical methods and 
services. 

FApeit'm 
Advanced analytical techniques development 
Advanced analytical services 

Analytical Laboratory's recent projects included: 

• Development of precise and accurate methods for safeguard control 
of nuclear fuel 

• Analytical methods for experimental facilities 
• Investigation of cementation barriers permeability in radwaste 

repositories, Using a diagnostic radioemanation method 
• Analytical methods for the determination of low concentrations of 

hazardous long-lived radioisotopes in the surroundings of 
a wdwaste repository 

• Monitoring of radionuclide contamination of forest ecosystems 
• Analytical services within the network of IAEA analytical 

safeguards laboratories 

Department of Radiopharmaceuticals provides services for nuclear 
medicine, pharmacy and research. 

Expeithe 
Design of radioactive drugs 
Radioactive injections manufacturing 
Labelling kits manufacturing 

The department has obtained marketing authorization in the Czech 
Republic for: 

• Gallium Citrate (6,Gj) Injection 
• Indium Chloride ("'In) Sterile Solution 
• Thallous Chloride (:<"TI) Injection 
• Sodium Orthoiodohippuratc (l3lI) Injection 
• Monoiodobromosulphophtalein (niI) Injection 
• Mclaiodobcnzylguanidine ("'I) Injection 
• Trimethyl-HIDA, DTPA, MAG3, MDP, HEDPA and DMSA 

VÍTKOVICE, a. s. 

Engineering Division 
706 02 Ostrava 6 
Czech Republic 
Tel: 0042 69 2911111 
Fax: 0042 69 52066 

Contact 
Mr. František Lehar, Project Manager 

Activities 
Project designs 
Turnkey projects 
Heavy engineering 
Industrial products 
Power industry products 
Steel structures 

Nuclear Energy 

VÍTKOVICE, a joint stock-company, is an integrated steel and 
engineering products manufacturer. The manufacture of the equipment 
for the power industry began in VÍTKOVICE in 1923. 

Located in Ostrava in North Moravia, VÍTKOVICE is one of the major 
Czech industrial companies, employing currently some 25 000 
employees. 

VÍTKOVICE main activities include steel production, forging, foundry 
and machining of heavy parts for the machine industry. It also specia
lises in the design and manufacture of steam generators, pressurizcrs 
and other primary components for VVER-440 and VVER-1000 nuclear 
power plants, as well as inspection, maintenance and repair of such 
components at VVER nuclear power plants in operation. • * -
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• Miinufiictiirc by VÍTKOVICE of prlmiiry component parts for PWR 
nuclear power plants of FRAMATOME design, under subcontract 
by FRAMATOME; VÍTKOVICE will deliver steam generator rings 
for the French nuclear programme 

• Manufacture by VÍTKOVICE of casks for dry storage of spent 
nuclear fuel, under subcontract by FRAMATOME 

• Cooperation in the inspection, maintenance and repairs, as well as 
design tuid supply of rcpliiccntcnt components for VVER nuclear 
power plants in operation in Central and Eastern Europe 

This cooperation will be to the benefit of both parlies, which will thus 
gain access to the VVER market, 

WESTINGHOUSE CZECH REPUBLIC, s.r.o. 
WESTINGHOUSE ELECTRIC S.A. f 

Steam generator 

Voršilská 10 
110 00 Praha 1 
Czech Republic 
Tel: 0042 2 24915941 
Fax: 0042 2 2491 0980 

VÍTKOVICE has delivered components for VVER-440 and VVER-1000 
NPPs in the Czech Republic, Slovak Republic, Hungary, Bulgaria, 
Poland, Russia, Ukraine and Germany, 

For VVER-440 NI'Ps, VÍTKOVICE has supplied: 

66 steam generators (I0 for export) 
18 prcssuri/crs (9 for export) 
21 sets of parts ol reactor vessels, including inner structures 
18 sets of large equipment for the reactor shaft 
13 sets of primary piping segments, including seamless elbows 
DN 500 
17 sets of closing fittings 
29 spent fuel transport casks 
12 ionizing radiation shielding cells 

For VVER-1(XX) NPP.s, VÍTKOVICE has supplied : 

8 steam generators 
3 prcssurizers (one for export) 
10 low-pressure heatcis for export 
2 sets of primary piping segments, including seamless elbows 
DN850 
I set of hydro accumulator components 
3 sets of reactor internals 

Currently VÍTKOVICE concentrates on: 

Repair services of NPPs 
Improving operating safety and extending the lifetime of existing 
NPPs 
Preparing the manufacture of steam generators according to a 
foreign partner's design and in compliance with ASMIi code 
Preparing the manufacture of transport and storage casks for spent 
fuel or high level radioactive waste (in cooperation with a foreign 
partner) 
Helping to solve the back end of the fuel cycle, fabricating nuclear 
power components for foreign customers 
Gaining ASME III certification and establishing a quality system 
according to ISO standards 

Long-term Cooperation with FRAMATOME 

VÍTKOVICE has signed an agreement for Long Term Cooperation 
in the nuclear field with the French company FRAMATOME 
in 1993. 

The agreement, with a ten-year term of validity, covers: 

Contact 
Mr. Gabe Toth, Director 

WESTINGHOUSE Energy Systems - Nuclear Experience and 
Capabilities 

The WESTINGHOUSE Energy Systems Business Unit primarily serves 
the worldwide commercial nuclear energy market. It also designs, 
fabricates and markets process control systems for the power and 
industrial markets. 

WESTINGHOUSE is the world's leading supplier of full-scope nuclear 
systems. As Ihe pioneer of pres.suri7ed water reactor (PWR) technology, 
WESTINGHOUSE has supplied 90 nuclear reactors worldwide - more 
than any other company. WESTINGHOUSE's international associate, 
MITSUBISHI Heavy Industries, and former Wcstinghousc licensee 
FRAMATOME have supplied an additional 85 reactors based on 
WESTINGHOUSE technology. About half of the world's operating 
commercial nuclear plants incorporate WESTINGHOUSE PWR 
technology. 

WESTINGHOUSE's major nuclear fabrication facilities include: 

• Columbia, South Carolina (nuclear fuel and related products) 
• Blairsville, Pennsylvania (specialty metals and tubing) 
• Cheswick, Pennsylvania (reactor coolant pumps) 
• O'Hara Township (process control systems) 

WESTINGHOUSE-supplicd nuclear reactors were the top economic 
performers in the United States in 1992, according to figures Filed by 
U.S. utility companies with the Federal Energy Regulatory Commission 
and with the U.S. Department of Energy's Energy Information 
Administration. 

This 1992 achievement for WESTINGHOUSE is not an isolated 
occurrence. Eight WESTlNGHOUSE-supplied U.S. plants have 
ranked among the top-ten in a 3-ycar average list of the most 
cost-effective nuclear plants in the U.S., according to the U.S. Utility 
Data Institute. In addition, WESTlNGHOUSE-supplied reactors 
consistently dominate the U.S. Nuclear Regulatory Commission's list of 
safest plants. 

WESTINGHOUSE supplies the full range of products and services that 
optimize the performance of nuclear plants. The corporation holds the 
number one or number two position in every nuclear segment served, 
and is a world leader in the supply of PWR fuel and services. 

WESTINGHOUSE is also the only wholly U.S.-owned PWR fuel 
fabricator. 
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Based on its wide range of capabilities, WESTINGHOUSE has many 
opportunities to assist various countries in upgrading their nuclear 
facilities For instance, WESTINGHOUSE has already provided 
extensive upgrades to Switzerland's Bc/nau nuclear plant and Spain's 
Jose Cabrera reactor. 

WEST1NGHOUSK Control Sjslems for Temelín NPP 

For the past four years. WESTINGHOUSE has been working with 
many organizations to develop programs for supplying Soviet-designed 
VVER and RBMK reactors with new systems. Many ot these upgrades 
involve control systems, operator interface, and nuclear fuel. 

For instance, the Czech utility CEZ and its subcontractor SKODA 
PRAHA recently chose Wcstinghouse to supply technology and systems 
to the partially completed Temelín NPP. The WESTINGHOUSE 
contracts arc the largest awarded, to date, for safety- and 
performance-related upgrades of Soviet-designed nuclear reactors. 

The instrumentation and control (l&C) systems that WESTINGHOUSE 
supplies will control all facets of the power plant. The design and 
fabrication of the Temelín I&C systems will be performed at 
WESTINGHOUSE facilities in Pittsburgh and Brussels, with 
participation of several companies in the Czech Republic. 

The nuclear fuel fabrication contract calls for WESTINGHOUSE to 
supply the first core and four reloads of fuel, along with related 
equipment and services for Temelín NPP. 

WESTINGHOUSE and its engineers are currently working in their 
facilities in Pittsburgh, Columbia, Blairsvillc, and Brussels, to provide 
these systems. In addition, a WESTINGHOUSE site manager, plus a 
number of engineers, arc now located full-time at Temelín. 

WESTINGHOUSE has completed its satellite communications 
connection to facilitate the flow of information among the Temelín, 

Czech Nuclear Forum 

WESTINGHOUSE advanced 
Integrated Reactor Protection and Control System 

Brussels and Pittsburgh sites. This satellite connection enhances both 
voice and data communications. The link provides the capability to 
access all Temelín project drawings and documentation via an 
information data system specifically developed by WESTINGHOUSE 
to integrate the many work sites into an "intelligent" network which 
includes "concurrent work processing". 

One of the commitments that WESTINGHOUSE has maintained is to 
localize as much of its contract work as possible. WESTINGHOUSE 
believes in the high caliber capabilities of local Czech firms and 
engineers. WESTINGHOUSE continues to expand its relationships with 
local industry. The use of Czech subcontractors, as well as small- to 
medium- size joint ventures continues to be a key strategy. 

As an example, WESTINGHOUSE, CEZ and the Czech firm CMI 
recently formed a joint venture called I&C Energo. Through this joint 
venture, the companies will work together to supervise the installation 
of instrumentation and control systems for Czech nuclear plants, and 
maintain and service I&C systems currently installed in operating 
nuclear plants. Under terms of the agreement, I&C Energo will be able 
to offer these services outside of the Czech Republic, as well. 

In (he area of nuclear fuel supply, WESTINGHOUSE is also marketing 
its nuclear fuel and related services to other plant in the Czech and 
Slovak Republics. 

Last autumn, WESTINGHOUSE moved to a new office location in 
Praha, and is increasing its presence in the Czech Republic - especially 
in areas related to the Temelín nuclear plants contracts. 

The new WESTINGHOUSE office is located at Voršilská 10 in 
Praha I, near the Nation Theater. WESTINGHOUSE's location in this 
well-known, historic building truly enables the corporation to more 
effectively "blend" WESTINGHOUSE into'the Czech culture and 
business environment. 
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The cover shows WESTINGHOUSE Columbia, 
South Carolina Plant - Engineers assure the quality 
of each fuel assembly that is sent to worldwide customers 


