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1. Short description of the Cernavoda NPP Site 
The Cernavoda NPP is located in the Dobrogea region of South-East Romania, near the 

Danube River - Black Sea river canal. The site is designed for five CANDU 6 reactors. Initial 

construction on the site commenced in 1982, with the intention of completing all five units. 

The picture below shows the current status of development of the site, with (from right to left) 

Unit 1 (in operation since Dec. 1996), Unit 2 (in operation since Oct. 2007) and the 

containments of the third, fourth and fifth units. The core structures of Units 3-5 were left at 

different stages of completion. It is estimated that the construction of civil works, in both the 

nuclear and conventional part of the plant, is approximately 52% completed for Unit 3 and 

30% for Unit 4. Neither Unit 3 nor Unit 4 has any equipment installed.  

 

The owner of Cernavoda NPP Site is Societatea Nationala Nuclearelectrica S.A. (“SNN”), a 

Romanian state owned company, established in 1998. Both operating Units have 706.5 MW 

installed capacity, with CANDU 6 reactors using natural Uranium as fuel and heavy water as 

moderator and cooling agent. Further information on CANDU 6 reactor can be found in 

Appendix I. Currently, the Government has no plans for the completion of Unit 5. 

The site of the Cernavoda NPP complies with international standards for nuclear power 

plants, including: 

 Seismic and geological characteristics; 

 Flooding and climatic conditions; 

 Potential man made events; 

 Dispersion in water and air; 

 Demographic distribution; 

 The emergency response program; 

 Land usage; 

 Cooling water supply under various conditions; 

 Connection to the national power grid; and 

 Environmental protection 
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2. Rationale for the Project 
The long term objectives for the Romanian energy sector, as iterated in “The Energy Strategy 

in Romania for the period 2007-2020” and in the current proposal of “Strategy elements for 

2011-2035”, are: 

 Security of supply  

 Competitiveness on internal and regional markets 

 Sustainable development 

 Environment protection and climate change limitation  

 Attracting of capital for upgrading and development of energy sector 

 Continuous developing of a competitive market based on transparency, 

liquidity and competition 

The main challenges of the energy sector are the increasing demand, replacing the inefficient 

capacity and with the lifetime expired, the integration of an increasing share of electricity 

produced from renewable sources, security of supply and integration into regional and 

European market. Further information on the Romanian electricity market model and the key 

players can be found in Appendix II. To meet the objectives while reducing the total power 

installed due to the gradual withdrawal program operating in conjunction with the growth of 

existing plants and the increase demand, the need to compensate by installing new capacities 

and by commissioning of several new plants becomes clear. 

In this context, the strategy clearly defines the commitment of the Romanian Government to 

nuclear power, by increasing nuclear generating capacity through commissioning of Units 3 

and 4 of the Cernavoda NPP. Providing an additional annual energy contribution of around 11 

TWh, the mix of electricity generated in Romania will be significantly altered, with nuclear 

power forecast to generate about 30% of Romania’s electricity production by 2019 as 

compared with around 20% in present.  

Nuclear power in Romania is exclusively used for peaceful purposes. Romania is a founding 

member of the IAEA. All nuclear activities are subject to safeguard inspections performed by 

the Romanian Government and also by the international authorized bodies. The spent nuclear 

fuel will be stored as radioactive waste in dry storage facilities and no reprocessing of the 

spent fuel is taken into account. 

As previously mentioned, the projected change in the generating mix is a clear indication of 

the long-term commitment of the Romanian Government to nuclear energy. This commitment 

is based on the strategic factors outlined below:  

 The unpredictible  increases in the price of oil and gas have enhanced the 

economic competitiveness of electricity generation by means of nuclear 

reactors; 

 Romania has industrial installations for all stages of CANDU fuel 

manufacturing; 

 Romania has the industrial technology for heavy water production; 

 The production of electricity via nuclear process is not so dependent on the 

nuclear fuel price variations as the fossil fuels providing a certain degree of 

cost stability; 

 Romania has proven expertise in nuclear power generation and nuclear waste 

management. 
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Construction and operation of Units 1 and 2 has contributed for developing the present 

capabilities in providing design, manufacturing, construction and management to be found in 

Romania today.  

 

 
 

 

In addition, significant investment by Romania in CANDU technology has created a wide 

range of expertise and resources that could be used in constructing and operating Units 3 and 

4 of the Cernavoda NPP. The following are examples of such expertise: 

2.1 Operations and Maintenance Personnel 

The performance of Units 1 and 2 (see 6.4) indicates that SNN’s operating personnel are 

skilled and knowledgeable in the operation of CANDU 6 reactors.  Staff training is performed 

by SNN using its own full scope CANDU 6 simulator. The training programs are fully 

compliant with international best practices and standards. As a result, SNN has the technical 

expertise to train operating personnel and staff for Units 3 and 4. 

2.2 Fuel Fabrication 

Nuclear Fuel Factory (FCN) Pitesti, a subsidiary of SNN, has been licensed by AECL and 

Zircatec Precision Industries (ZPI) from Canada in 1994, to manufacture CANDU natural 

Uranium fuel. 

The high quality of the domestic nuclear fuel produced in Romania was proven by its  

behaviour and performance during the reactor operation period: the failure rate was of 0.04%  

at an average burnup factor of 170 MWh/kgU. At present it supplies fuel to Cernavoda Units  

1 and 2 and it has the potential to increase its production capacity to meet the needs of Units 3  

and 4. 

Currently, the Romanian nuclear power  

program uses domestic Uranium as a  

primary resource. Uranium consumption is  

about 100 tones/year per unit.   
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2.3  Heavy Water Fabrication 

The heavy water plant at Drobeta - Turnu Severin is able to produce about 180 tones of heavy 

water per year, giving it the capability to supply the quantity needed for one CANDU 6 unit 

every 2½ years.  

 

 

The production of the heavy 

water required for the first load 

of Cernavoda Units 3 and 4 is in 

progress. With an annual 

production of about 180t/an, the 

necessary inventory for 

Cernavoda Units 3 and 4 will be 

completed by 2012. 

 

 

2.4  Romanian Manufacturing and Construction Industry 

Through involvement in the construction of Units 1 and 2, several Romanian manufacturing 

and constructing companies have developed expertise allowing them to build the plant and 

manufacture components for CANDU 6 reactors. 

2.5  Design and Engineering 

Romanian institutes such as the Center for Technological Engineering for Nuclear Objectives 

(“CITON”), the Institute for Research for the Impact on Environment (“ICIM”) and Institute 

for Studies and Power Engineering (“ISPE”) have developed extensive expertise in the design 

and assessment of various aspects of CANDU 6 plants.  For example, the detailed design of 

Unit 2 is primarily being carried out by CITON with AECL and ANSALDO providing 

conceptual input, and ICIM has carried out a full environmental impact assessment for Unit 2 

which has been used to satisfy international requirements for the Project.  

The expertise such institutes have developed from working on Unit 2 will allow them to be 

more effective in the future execution of Units 3 and 4. 

2.6  Project Management Staff 

Due to the experience gained during the construction and operation of Units 1 and 2, suitably 

qualified Romanian technical and project management staff exist and could be transferred to 

Units 3 and 4. 

Therefore the Romanian nuclear programme can be seen as a viable part of the national and 

EU energy policy for sustainable development, security of energy supply and 

competitiveness. The public and political acceptance at home, endowed with a coherent 

national nuclear safety policy, consistent with the EU initiatives, represents a strong guarantee 

for a reliable nuclear program. 
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3. Overview of the Project 
3.1. Project objective 

The objective of the Project is to construct and commission 2 Units of at least 720 MWe each 

CANDU 6 nuclear reactor to generate approximately 11 TWh of electricity per year. The 

plant should operate efficiently and economically, and with full regard to the protection of the 

environment. 

3.2. Project framework 

The Romanian Government decided that the completion of the Project to be implemented 

through a Joint Venture between SNN and foreign private investors. SNN is a Romanian 

registered company having Shareholders the Romanian State (90.28%) and S.C. Fondul 

Proprietatea S.A. (9.72%). The company was founded in 1998 as result of the restructuring of 

the National Electricity Company (RENEL), 

The objectives of the Romanian Government in undertaking the Project as a Joint Venture 

include: 

 Bringing foreign expertise and finance into Romania; 

 Bringing a new player into the Romanian energy market in line with the 

liberalisation programme for the sector currently being implemented by the 

Government; 

 Implementing the Project more quickly than would otherwise be possible given 

the other financial commitments of SNN and the Government; and 

 Demonstrating the feasibility of Joint Venture structures in investment projects 

in Romania. 

In this context, in March 2009, a project company S.C. EnergoNuclear S.A (“EN”) was 

established with the purpose to construct and to commission of Units 3 and 4, based on the 

provisions of the initial Investment Agreement which was singned in December 2008. The 

company is organised and operated in accordance with Law no. 31/1990.  

The current shareholders of EN are the following: SNN - 84.65%, ArcelorMittal Galati 

S.A.(ArcelorMittal) -  6.2% and Enel Investment Holding B.V. (Enel) - 9.15% shares in 

EN. SNN, ArcelorMittal and Enel are the parties that signed the Third Addendum to 

Investment Agreement, on February 2011.  

The Romanian Guvernment intention is to sell part of its shares and to decrease its 

participation in EN to 40%. 

 
3.3. Place of the Project at regional level  

Cernavoda NPP Units 3 and 4 are one of the largest and most important projects in the South 

Eastern Europe region that is increasingly becoming a single regional market. 

Considering the above mentioned lack of new capacity envisaged in the following years, 

together with the relevant increase of electricity consumption, the project will be needed as 

well as highly competitive at regional level.  

It has to be mentioned that the financial crisis is not considered to affect the energy 

consumption growth estimations taking in consideration that such a project will have an 

expected lifetime of about fifty years, a long period compared to the duration of the financial 

crisis. Moreover the needs to meet the Kyoto requirements lead to consider nuclear power 

production the best compromise to provide for base load energy requirements, while reducing 

the GHG emissions in a region where the fossile fuel fired power plants (having a very high 
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CO2 emission factor) still plays a primary role, both as existing power plants and as new 

development projects.  

Considering the direct interconnections with neighbour countries (the second 400kV tie line 

Romania-Hungaria was put in operation on December 2008) and through them with the others 

(new interconnections cables projects are in a developing phase (Bulgaria-Turkey 

interconnection project), the Project is a competitive one both in Romania and at regional 

level.   

4. Framework for implementation of the Project 
4.1 Financial Parameters  

The capital expenditure to complete Units 3 and 4 are, according to the estimation made in 

2008, of EUR 4 billion. The final capital expenditure will be determined based on the bids 

received from the potential contractors during EPC procedure.  

The Objectives of the proposed project model are:  

 Single point of responsibility for a turnkey-type EPC contract. 

 Obtaining overall performance guarantees for the units.  

 Limit risk for the owner by obtaining assurances regarding on-time and on-

budget execution of the works. 

 Conscious risk allocation to the party which can manage it best. 

 Understand cost driver and control of the project costs. 

 Ensure bankability of the resulting contract. 

As starting point, the Project ws based on the so-called “Finish Model”. This means that the 

joint stock company EN will (i) develop and implement the completion Project and (ii) 

operate as an Independent Power Producer (“IPP”) delivering energy to its shareholders. The 

investors, including SNN, will contribute the required equity, assuming thus market risks, and 

will in return receive all the power from the 2 Units, in proportion to their investment in EN 

on a cost basis and on the basis of take-off arrangements.  

The investors/off takers undertake to cover the costs incurred by EN, both variable and fixed 

parts, through the power contracts. 

The size of the Project and the quantum of funding required necessitate financially strong 

investors who are able to contribute the required equity. 

The project model assumes that all involved investors are as well responsible for providing 

the security required by the lenders, either in the form of long term take-off agreements and/or 

by their own corporate guarantees. Therefore, the credit ratings of the selected investors have 

to meet the levels which are likely to be imposed by the lenders. The investors are required to 

maintain the minimum required credit rating until the financing is secured. 

SNN and the other shareholders are equity investors in the Project and their investment in EN 

will be made through in-kind contributions, (applies only to SNN), as well as through cash 

contributions (applies to SNN and to the other shareholders). 

SNN’s contribution in the Project is expected to consist of: 

 The existing assets of Units 3 and 4 including land, site arrangement works, 

construction structures, and equipment and special materials deployed in the 

construction;  

 The initial stock of heavy water consisting of approximately 1100 tones.  

 The first load of nuclear fuel.  
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The method(s) of financing has to be defined by the Investors during the Pre-Project Phase in 

the frame of the advisory services contract concluded in 2010 with RBS plc Frankfurt. 

Currently, the estimates are that the Project will reach financial close by July 2013, with 

commercial operation in 2019.  

4.2  Shared facilities with Units 1 and 2 

Units 3 and 4 will benefit from existing site facilities used by Units 1 and 2.  Such facilities 

include water intake and discharge, power supply from a 110 kV substation, thermal plant, 

radiation monitoring and chemistry laboratories etc. Some expansion of existing common 

facilities, such as low and intermediate radioactive waste storage, spent fuel dry interim 

storage, the demineralized water plant, emergency control center and workshops for fueling 

machine head maintenance will be necessary. 

4.3  Operation and maintenance 

The reliable and high performance of the CANDU 6 reactor is demonstrated by the 

operational performance of Units 1 and 2 of the Cernavoda NPP. The performance of these 2 

units is comparable to the best results of nuclear plants elsewhere in the world. Since the 

commercial operation of Unit 1 the cumulative (lifetime) gross capacity factor to December 

2011 is 89.84%, and for Unit 2 is 93.94%. The figure below presentd the gross capacity factor 

of Units 1 and 2 over the entire operation period up so far.   

 
Considering the experience and excellent results achieved by SNN licensed organisation in 

charge of the operation and maintenance of Units 1 and 2 at the Cernavoda NPP Site, the 

Third Addendum to Investment Agreement provides that, SNN shall be, directly or indirectly 

(including in the form of a separate specialized legal entity which could be jointly owned by 

SNN and EN – operation company), the operator of Units 3 and 4, and shall provide all 

operation services including but not limited to selection and training of personnel, radioactive 

waste management, spent fuel management, detritiation and decommissioning services. 
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In order to operate Units 1, 2, 3 and 4 in an integrated manner and the shared facilities with 

Units 1 and 2, a joint operation and maintenance strategy will be agreed by EN and the 

Shareholders. The strategy will guarantee the best level practice in nuclear safety and 

economic effectiveness of the operation of the Units 3 and 4. 

The expected operating life of Units 3 and 4 is 50 years. 

 
4.4  Waste management 

The radioactive waste management strategy implemented at the Cernavoda NPP Units 1 and 2 

is in line with IAEA requirements and good practices in the European Union. Radioactive 

waste is collected, processed (where appropriate) and stored in safe facilities by preventing 

any negative effects on public health and the environment.  

In Romania, spent fuel is considered radioactive waste since further use is not foreseen. On 

Cernavoda site, a dry spent fuel interim storage facility (DICA) - MACSTORE 200 modular 

type design - has been in operation since 2003 to accommodate spent fuel from Units 1 and 2. 

Currently 4 modules are already completed out of projected 27 modules. It is taken into 

account the extention of DICA in order to accommodate spent fuel from Units 3 and4.  

 

 
 

 

In 2010, a radioactive waste management strategy was prepared for Units 3 and 4 taking into 

account the current practice at Cernavoda NPP and future disposal scenarios based on the 

National Strategy on safe radioactive waste management. This National Strategy is elaborated 

by the National Agency& Radioactive Wastes (“AN&DR”).  AN&DR is the national 

organization under the supervision of Ministry of Economy, Commerce and Business 

Environment (“MECMA”), having the responsibility for disposing of all radioactive waste 

generated in Romania.  

By law, the responsibility on decommissioning of nuclear installations may be transferred 

from the nuclear license holder to AN&DR after the end of lifetime. 

The obligations of nuclear operators with regards to decommissioning and spent fuel and 

RAW management are set out in the following primary legislation: 

o Law 111/1996 republished on the safe deployment, regulation, 

authorization and control of nuclear activities that presents the 
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general conditions related to RWM and decommissioning that have 

to be met by a licensee in order  to obtain a license from CNCAN; 

o Gvt Ordinance 11/2003 republished mentioning that: AN&DR is 

aimed to carry-out the activities for safe disposal of RW and 

administration of the financial resources for the disposal of RW and 

decommissioning of nuclear facilities and the responsibility of the 

decommissioning implementation can be transferred by the nuclear 

license holder to AN&DR after the reactor final shutdown. 

Provisions from the Gvt Ordinance 11/1003 republished are 

reiterated by Gvt Decision 1437/2009, regarding approval of the 

Regulation for organizational and operational structure of AN&DR; 

o Gvt Decision no. 1080/2007 on modalities for collecting and 

administration of the financial resources for safe RWM and 

decommissioning of the nuclear and radiological installations which 

presents the current decommissioning fees for RW disposal and 

decommissioning for the operational nuclear power Units 1 and 2 

and administration of the collected amounts of money. 

 
4.5  Environmental issues 

By law, the Project has to get an environmental permit. The legal procedure for the 

environmental permit includes an environmental impact assessment (“EIA”) process.    

In accordance with EU directives and the Aarhus Convention already transposed or ratified in 

Romanian legislation, the general public is to be consulted as part of the EIA process and 

environmental authorities’ approval procedure. Also, EIA process approval includes a 

transboundary consultation in accordance with Espoo Convention ratified in Romania. 

 

A combined Unit 1 and 2 EIA report was assessed by EC and four export credit agencies and 

approved by the Romanian authorities, in 2003.  

The environmental permit procedure for Units 3 and 4 started in 2007. SNN ensured an EIA 

report for Units 3 and 4. The key issues identified in this report indicate that the impact of the 

2 new units as well as the cumulative effects of the 4 CANDU 6 units on the Cernavoda site 

are capable of being managed to meet Romanian and international standards and do not 

adversely impact on the environment.  

The final EIA report for Units 3 and 4 already addressed the following regulatory and public 

policy issues: 

 Compliance with OECD and other international guidelines for financing 

purposes; 

 Compliance with EU environmental requirements;  

 Cross boundary public consultation with neighboring countries; 

 Increased role of NGOs in European environmental politics; 

 Adequate disclosure of information and satisfactory public consultation; 

 Study of alternatives to the Project; 

 Environmental effects of other projects in the area;  

 Establishment of a legal and administrative framework; and 
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 Promotion of a proper environmental management plan.  

The above issues were also addressed to the satisfaction of all authorities involved in Units 1 

and 2 environmental authorization process and the experience gained in case of these units 

has facilitated the efficient completion of these activities for obtaining the environmental 

Permit for Units 3 and 4. 

At present, nuclear power does not suffer from adverse public opinion in Romania. Major 

anti-nuclear organizations are acting through their representatives in Romania. An open and 

transparent communication process with the different stakeholders addressing all new 

challenges following Fukushima events has been developed both by SNN and EN in order to 

avoid further increasing of public concern on nuclear power matter.   

4.6  Benefits of local expertise 

In addition to the favorable geographic location of the Cernavoda NPP, the Project shall also 

benefit from local capabilities and expertise that have developed as a result of the construction 

and operation of Units 1 and 2. Specifically, local nuclear fuel fabrication and heavy water 

fabrication facilities can easily accommodate the increased demand from Units 3 and 4 from 

Cernavoda, whilst increased economies of scale at these units should allow some of the Unit’s 

major input costs to be reduced. 

4.7  Conceptual Design of Units 3 and 4 

The reference design for Units 3 and 4 is Cernavoda Unit 2. The reference design will be 

upgraded in order to include changes resulting from the most recent applicable safety 

requirements for new builds and from the operating experience of other CANDU 6 plants.  

The Cernavoda Units 3 and 4 conceptual design is based on the proven CANDU 6 design, 

with design improvements and enhancements that improve on safety and reliability, 

construction and maintenance, as well as cost reduction and is in compliance with the most 

recent codes and standards requirements issued for new built NPPs. 

The integral safety level of these units is equivalent to the world class new build of 

Generation III and Generation III+ reactors. 

 

5. Status of the Project 
 
5.1 Project Timeline 

The Project shall be implemented in two phases: a pre-project phase and a project phase.  

 The pre-project phase is currently under development. The Ghant Chart of 

pre-project phase timeline is presented in Appendix III; 

 The project phase, consisting of the construction and testing of Units 3 and 4, 

has a target schedule of 64 months (subject to and starting with the entering 

into force of the Engineering Procurement Construction Contract),   

 
5.2 Main achievements and documentation prepared up so far for the Project 

The main achievements of the pre-project phase up so far are the following: 

 the EC positive opinion in relation with Project to the notification made under 

Art.41 of Euratom Treaty ; 

 Approval of the Licensing Basis Document and Safety Design Guides by the 

Romanian Regulatory Body (CNCAN);  

 Inspection of existing structures and finalization of the inspection reports; 
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 Launching of the procedure Engineering Procurement Construction (EPC 

procedure). Preliminary Offer for EPC Contract submitted by consortium led 

by SNC Lavalin was received on January 26
th

 2012. 

 

The following package of documentation needed for the Project development have been 

prepared: 

 Nuclear safety documentation - in collaboration with AECL; 

 Definition of the Project -  in collaboration with AECL; 

 Support documentation development for the Environmental Permit – in 

collaboration with specialized consultants and Nuclearelectrica; 

 Radwaste Management Strategy – in collaboration with EN’s Engineering 

Consultant ( Owner’s Engineering); 

 Preliminary Decommissioning Plan - in collaboration with EN’s Engineering 

Consultant ( Owner’s Engineering); 

 Technical report on Pre-Decommissioning Phase Services and Costs 

Assessments - in collaboration with EN’s Engineering Consultant ( Owner’s 

Engineering); 

 Probabilistic Seismic Hazard Analysis (Rizzo Consultant). Seismic 

characteristics of the site were reevaluated and maximum ground acceleration 

of the soil was established. 

 The reactor building floor response spectra and time histories were elaborated 

by AECL/CANDU Energy; 

 Safety Assesment of the impact of design changes proposed in the License 

basis Document – in collaboration with AECL; 

 
5.3  Status of the activities in the pre-project phase 

To support the pre-project activities up to March 2012, 30 million Euros have been spent. 

Taking into account the terms stipulated in the Third Addendum to Investment Agreement, 

the following objectives have been set up for the pre-project phase by July 2012:  

a) EPC Contract Award 

The running of the EPC contractor procedure in order to award the EPC Contract by July 

2012;  

b) Comfort Letter to be issued by CNCAN 

The nuclear safety documentation necessary in this stage (PSA, nuclear safety deterministic 

analysis, project conformance reports with the CNCAN norms, etc.) is in progress at 

AECL/CANDU Energy.  

Part of this documentation was received by EN and transmitted to CNCAN. The remaining of 

the documentation will be sent to CNCAN for issuing the Comfort Letter by June 2012; 

c) Project financial Model development 

The financial structure alternatives of the Project have been identified by the financial 

consultant, RBS, indicating as preliminary financing solution that the financing should come 

from sponsor – guaranteed ECA/multilateral financing supplemented by equity/Shareholders 

loans; 

RBS made a preliminary analysis of the financial market and has developed a risk matrix, 

identyfing the risks the project may face from financial point of view. 
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A financial model for assessing the economical and financial profitability of the Project was 

developed by RBS. The model is being updated according to the development of the Project. 

d) Cooling water availability 

A study for availability of cooling water is elaborated by INHGA (Institutul National de 

Hidrologie si Gospodarire a Apelor). 

e) Permit for Grid Connection 

A study elaborated by Tractebel Romania is in the final stage and was submitted to 

Transelectrica in order to obtain the permit for connection to grid. Estimations of the costs for 

strengthening the electrical transportation grid will be available. 

f) Environmental Permit 

Currently, the environmental permit procedure is close to the final stage. Based on the most 

recent EC requirements and very recent modification of national environmental legislation, 

the national environmental authority asked for an additional environmental study in June 

2010. The study basically has been asked for adding new data and actualized interpretation of 

the impact of Cernavoda NPP on the biodiversity in line with most recent requirements. The 

specific study was elaborated by INCDD (Institutul National de Cercetare Dezvoltare Delta 

Dunarii) Tulcea during January – December 2011. In March 2012 the environmental impact 

study was transmitted to national environment authority for approval in order to obtain the 

Environmental Permit.The final stage of the environmental permit procedure consists of the 

national environmental authority decision to grant the environmental permit. By law, the 

environmental permit will be issued by Governmental decision. 

g) Feasibility Study for Units 3 and 4 

A procurement procedure for the Feasibility Study has been launched by EN. The study shall 

synthesize the information reffering to the Project, including the value of the existing assets 

owned by SNN. 

h) Commercial arrangements 

 Off-take of electricity arrangements. A draft of the off-take contract was 

released in April 2012, all the arrangements in relation to the electricity 

generated by the units being expected to be agreed by the Shareholders of EN 

by mid 2012.  

 O&M arrangements. A joint operation and maintenance strategy will be agreed 

by the Shareholders of EN by mid 2012. The strategy will be consolidated by 

the necessary commercial contract(s) regarding the means of providing 

operation and maintenance for Units 3 and 4.  

 Fuel supply.  The terms of the fuel supply contract for the first load will be 

agreed by the Shareholders by mid 2012. 

 Decommissioning and waste management.  A Preliminary Decommissioning 

Plan was prepared for Units 3 and 4 in 2010. A process of improvement of the 

legislative framework in the field of radioactive waste, in particular for a better 

management and use of the financial resources collected for disposal of 

radioactive waste is planned. EN is an active stakeholder on the proposal and 

debate of the legislative modifications.  EN elaborated a proposal for 

legislative modifications that was submitted to the Nuclear Agency & 

Radioactive Waste.  
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Appendix I.  CANDU 6 nuclear reactor 

I.1 Background information 

CANDU stands for CANadian Deuterium Uranium reactor.  Development of CANDU 

reactors began in the 1950’s and since then has been subject to constant improvement. 

The CANDU pressurized heavy water reactor (“PHWR”) is developed, designed, and 

constructed by AECL.  

To date, 34 CANDU reactors have been supplied to seven countries around the world. 

The map below shows the location of these plants, and shows that Cernavoda Units 1 

and 2 are the only CANDU reactor in Europe. 

 

 

 

 

I.2 Recent CANDU installations 

In the last decade, six CANDU 6 reactors were completed around the world.  Each of 

these reactors were developed on-time and within budget.  

It is considered that the experience gained from earlier CANDU projects around the 

world, including Units 1 and 2 in Romania, provides potential investors in the 

Cernavoda Units 3 and 4 Project with confidence that forecast construction schedules 

are achievable. 

I.3 Overview of CANDU technology 

The CANDU 6 is AECL’s 700 MWe class nuclear power reactor.  Over the last two 

decades, AECL has continued to build these plants around the world and has 

continuously made improvements to the design.  

The nuclear reactor utilizes pressurized heavy water for coolant and moderator and 

natural uranium for fuel.   
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Some of the design features of the CANDU 6 reactor are: 

 A reactor core comprising fuel channels rather than one large pressure 

vessel; 

 Compact, simple fuel bundle design; 

 Separate heavy water moderator and fuel cooling system;  

 On-power re-fuelling; 

 Reactivity devices that are not subjected to high temperatures or pressures; 

 Reduced consequences from accidental reactivity fluctuations; and 

 Two fully capable and independent shut down systems, with diverse design 

features. 

The operation of the CANDU 6 reactor is controlled by a reactor control system which 

ensures reliable system operation and matches the power generated in the reactor to 

the turbine. Computers are used to perform all control and monitoring functions of the 

station. The operator sets the electrical output and the control system regulates the 

turbine and the reactor by a computer controlled algorithm. 

I.4 Safety systems 

The CANDU 6 reactor has four special safety systems: two independent fully capable 

and passively initiated shutdown systems, the containment system, and the emergency 

core cooling system.  

The three fundamental safety requirements are: 

 The reactor is shut down and maintained in a safe shut-down mode under 

any postulated condition; 

 Radioactive fission products and other hazardous materials are contained 

and controlled; and 
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 Any heat generated in the fuel after shutdown is removed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The “Defense in Depth” principle is used to assure CANDU safety. Systems using 

redundancy and duplication ensure that there are always several independent means of 

meeting each of the three basic objectives stated above. For example, the CANDU 6 

reactor provides moderator backup cooling for emergency cooling leading to better 

severe accident mitigation and management. 

I.5 Supply chain 

The last projects in China and Romania have resulted in the development of a reliable 

supply chain for critical equipment and materials. In general, CANDU equipment and 

materials can be procured from a variety of sources through a competitive tender 

process. 
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Appendix II. Electricity market in Romania 

II.1 Romanian Electricity Market Model 

The liberalization of the Romanian electricity market has been guided by the 

principles of the EU Directive 96/92/EC. The Romania’s electricity market is fully 

liberalized from 1 July 2007. 

Romanian Energy Regulatory Authority – ANRE – is a public independent body of 

national interest whose mission is to create and implement the appropriate regulatory 

system to ensure the proper functioning of the electricity, thermal and gas markets,  in 

terms of efficiency, competition, transparency and consumer protection.  

In discharging its competencies and tasks, ANRE works together with other central or 

local public administration bodies, electricity, heat and gas undertakings, with 

international organisations in the field, so that interests of all sector players may be 

harmonized and transparency of the regulatory process assured. 

Access to both the transmission and distribution networks is regulated. Tariffs are 

approved by ANRE and are published in the Official Gazette.  

II.2 Key Players in the Romanian Electricity Market   

The main participants of the electricity market in Romania by category are: 

II.2.1 Generation capacities 

The total electricity produces in Romania, in 2011, was 59.14 TWh.  

The figure below summarizes the principal generators of electricity in 

Romania, in 2011.  

 

II.2.2 Transmission  

The Transmission System Operator for the high voltage transmission grid (that 

is, voltage higher than 110 kV) is Transelectrica. The company operates 

according to the transmission and system operator licenses and transmission 

grid code. 

II.2.3 Suppliers 

ANRE issues licenses for electricity suppliers. The suppliers resell the energy 

purchased from domestic producers or from importers. The only suppliers for 

captive consumers are the regional distribution companies. 
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II.2.4 Distribution 

ANRE issues licenses for electricity distribution companies, as follows: 

 The incumbent regional distribution companies are responsible for the 

operation and maintenance of the distribution systems with a voltage lower 

or equal to 110 kV.  

 The remaining distribution companies primarily operate at a local level 

supplying industrial areas. 

II.2.5 Commercial Operator:  

The commercial operator of the electricity market is OPCOM, a legal entity 

and branch of Transelectrica SA. OPCOM is responsible for the administration 

of commercial transactions in the electricity market.  
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Appendix III. Gantt Chart of Timeline 
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