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ABSTRACT 
This paper explains how nuclear power was implemented in Romania, why Romania chose nuclear energy and what 

the impact of building a power plant is on the industry and environment of Romania. 
In the 1960’s, Romania started discussions with different partners to cooperate in the development and application 

of atomic energy for peaceful purpose. In 1977 Romanian Government decided that the CANDU-600 to be the basic 
unit for its nuclear program. The contract between Romania and Canada was for 5 units. In 1979, the construction of the 
first CANDU - 600 unit started in Cernavoda, on the right side of Danube River, about 160 km east of Bucharest. 

INTRODUCTION 
The first nuclear power plant operating in Romania, at 

Cernavoda is a CANDU 600 – PHWR (CANadian 
Deuterium Uranium 600 – Pressurized Heavy Water 
Reactor). 

The basic feature of this concept is give by the core 
reactor (calandria) design with pressure tubes using a 
pelletized form of ceramic natural uranium dioxide as fuel 
and heavy water as moderator. The CANDU 600 calandria 
is penetrated by 380 horizontal channels, that constitute part 
of the pressure barrier of the heat transport system and 
contain within them 4560 bundles of uranium fuel. It also 
provides an unpressurized environment for all the sensing, 
control and safety mechanisms of the reactor. Heavy water 
pressurized to approximately 100 times the pressure of the 
atmosphere is pumped through these channels and around 
fuel and then on through the tubes of the steam generators, 
before being returned, much cooler, to the reactor. Ordinary 
light water in the secondary circuits of the boilers is 
converted into steam to drive turbine generators. 

Fuel takes the form of ceramic pellets of uranium 
dioxide (UO2). Approximately 30 pellets, stacked end to 
end, are sealed in a Zircaloy sheath of 12-mm internal 
diameter and 495 mm length to form one fuel “element”. 
Thirty-seven such elements are assembled in a fuel 
“bundle”. Each fuel channel accommodates 12 such 
bundles.  

The plant is highly automated, to require a minimum 
of operator actions during all phases of operation. All 
major control loops use two computers as direct 
controllers giving a redundant and highly reliable system. 
Conventional analog control instrumentation is used on 
smaller local loops.  

The result is a nuclear power station that is gentle in 
its reaction to control; that is controlled automatically by 
duplicate computers with a high degree of reliability; that 
can be re-fuelled while under full power, and that is 

extremely economical in its use of fuel. A CANDU 
reactor requires no enriched fuel and derives more heat 
from a given amount of mined uranium than any other 
commercially power reactor. There is the added bonus, as 
far as the future is concerned, that it can be adapted to 
burn a wide range of other nuclear fuels. 

METHODS 
The nuclear program development led to the 

development of industrial infrastructure to provide quality 
reliable and safe equipment, participation and coordination 
among many different areas especially research area. The 
design, construction and commissioning of a nuclear power 
station is a tremendously complex operation that involves 
an enormous amount of supporting documentation and co-
operation between many professional disciplines and 
industrial trades. The methods used for implementing this 
program were: 
• The CANDU reactor used natural uranium as fuel and 

heavy water as coolant and moderator. For these 
reasons was developed an industrial support structure 
for the Cernavoda project represented by the Nuclear 
Fuel Plant in Pitesti, and the Heavy Water Plant, 
located in the southwest of Romania, near Drobeta 
Turnu Severin. 

• The great attention paid to safety matters (i.e. 
containment, seismic design). Every step in design, 
procurement, manufacture and installation of 
components civil engineering, and the whole step by 
step process of commissioning must be scrupulously 
checked and re-checked to ensure that the basic 
design concepts, the choice and handling of materials 
and the way they are installed comply with special 
nuclear quality requirements that are for more 
exacting than those called for in industry at large. 

• Research development in nuclear area in Romania 
Institutes, which involved the manufacturing of many 



 

 

components within the country. The “brain“ support 
for the Romanian Nuclear Program was provided by 
the Nuclear Research Institute – ICN for specific 
Research and Development activities and by the 
Center for Nuclear Projects Engineering and 
Technologies – CITON for design engineering 
activities. 

• The necessary Quality Assurance and Quality Control 
procedures, which are essentially for successful start-
up and operation of a nuclear plant, have been 
implemented in all parts of Romanian activities. 

• The constraint of a new project management system 
(document control, material control, critical path 
scheduling, lack of detailed planning schedules for 
work performance) despite of many years of 
communist regime and central planning characterized 
by taking decision at the top and management using 
dictatorial methods. 

• First step training of operation personnel in Romania 
followed by training skills in Canada, NPP’s. 
Candidates for key position like Shift Supervisors, 
Control Room Operators, Fuel Handling Operators 
and some Technical Support Engineers were sent to 
Point Lepreau Nuclear Power Plant for periods up to 
18 months for specific training. 

• Construction of a new training center and the 
simulator necessary for implementing a training 
schedule for NPP personnel and for the improvement 
and licensing operation personnel. 

• The operation of a nuclear station requires an open 
culture with open discussions and the awareness of 
the necessity to perform all work and tasks, meeting 
all requirements. 

RESULTS 
ZIRCATEC, the Canadian fuel supplier, and AECL 

have qualified the Romanian fuel factory in Pitesti to 
produce CANDU fuel. Two hundred qualified fuel 
bundles have been produced and will form part of the 
initial fuel load for Cernavoda 1. 

One-third of the initial charge of heavy water for Unit 
1 is from Romanian production. 

Romanian efforts were stepped up manufacture many 
components within the country. These included nuclear 
components such as the reactor end fittings, nuclear tanks 
and vessels, and nuclear fittings. Romania also 
implements a dedicated infrastructure, beginning with an 
educational system to industry and research – engineering 
capabilities. 

Returned from Canada, candidates for important 
position with their colleges trained in Romania were 
assigned in numerous commissioning, operation and 
maintenance group. 

Romania has adopted the CSA Standards Z 299 series 
for manufacturing, N 286 for nuclear power plant and has 
written them into law. Suppliers have written their Quality 
Program manuals and implement them. The Romanian 

owner SNN CNE – PROD has prepared its Quality 
Manual to N 286 and implements it. Similarly the 
contractors on site are preparing their Quality Program 
Manuals to meet N 286 – 3 and implement them. 

National Commission for Nuclear Activities Control 
(C.N.C.A.N.) was setting up to be National Regulatory 
Body and Nuclear Legal Framework. Regulatory body is 
organized as an independent body, reporting directly to 
the Romanian government. C.N.C.A.N. is a highly 
professional entity and the licensing rules and regulations 
are entirely devoted to protect the safety of the public and 
environment. After 1990, C.N.C.A.N. was insulated from 
political influences, and saw remarkable improvement of 
its activity. Romania also developed a modern legal 
framework related to nuclear safety and nuclear liability, 
tacking advantage of AIEA and OECD/NEA support in 
order to comply with European rules and legislation. 

The CANDU station at Cernavoda is as safe as any 
other station in the world. The international nuclear 
community support is very strong, with significant results 
in process improvement and implementation of “safety 
culture” among Romanian specialists and Romanian 
authorities; PRE-OSART missions from IAEA, or training 
programs, seminars, co-operation with IAEA, OECD-
NEA, WANO or COG are supplementary warranties to 
the safe operation of Cernavoda. 

The Romanian and Canadian specialists did a detailed 
analysis of the CANDU security after Chernobyl accident. 
This detailed analysis permitted a realistic evaluation of 
the Cernavoda unit operation, as well as measures to be 
taken in order to improve it. Such as to continue nuclear 
power research for a better use of fuel existing in our 
country like natural uranium and thorium. 

DISCUSSION 
Methods to implement and development a nuclear 

program. 
The role of the young generation to implement and 

develop a nuclear program. 

CONCLUSIONS 
Using the nuclear power in Romania involved the 

transfer between different ways to obtain power with 
minimum costs, cleaned and non toxically emissions, 
using high technology, new jobs and changing the 
people’s outlook. 

Cernavoda Unit 1started commercial operation on 
December 2, 1996 and until December 1999 it produced 
over 15 million MWh of electricity. In the process, it 
attained a capacity factor of 90%, which is very good by 
international standards. It provides approximately 10% of 
the electricity requirements of Romania, thus avoiding the 
annual import of approximately 1.4 million tons of 
hydrocarbons, a currency effort worth approximately $100 
million per year. Romanian staffs, very well trained in 
Canada, with hundreds of thousands of training hours in the 



 

 

Canadian sister nuclear power plant, POINT LEPREAU, 
are successfully managing the business process. 

To produce the equivalent yearly electrical power of 
Cernavoda Unit 1, a lignite coal power plant requires 
about 6,000,000 tones of lignite and “produces” 
1,500,000 tone of ash, of which 20,000 tones is fly – ash, 
about 4.5 million tones of CO2 and significant quantities 
of SO2 and NOX. 

The impact on the population of Cernavoda Unit1 is 
comparable less, than the associated with other 
alternatives of electrical generation, such as coal (coal 
contains radioactive elements which are released into 
atmospheric when is burned). The nuclear option 
represent a good opportunity for Romania to reduce 
pollution emissions, within the United Nation Framework 
on Climate Change, and the last Conference held in 
Buenos Aires, Argentina in 1998. 

The Romanian public attitude to nuclear has 
remained very positive. This has been further reinforced 
by the excellent performance of Cernavoda Unit 1 during 
the past four years. 

Nuclear power offers a virtually unlimited source of 
energy for generation to come. Although fossil fuels are 
relatively inexpensive now, in the future the supply no 
longer be able to meet demand and price will rise 
significantly. Production of electricity with nuclear plants 
will help to better manage these valuable hydrocarbons for 
future generations and will provide the world with greater 
flexibility in meeting the growing energy demands of the 
developing countries. This alternative to produce 
electrical power led to the energetically independence of 
Romania. 

The coming on stream of Unit 1 will be only the first 
step of a project which is certainly by far the most 
challenging and largest undertaking presently existing in 
Romania and not only in power sector. 

The second step will be the completion of Unit 2; 
witch is presently kept in preservation. 

Cernavoda is an important step for the socio-
economic transition to a new future in Romania and 
Eastern Europe. 

 


