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ABSTRACT 
The intent of the author of the present paper is to demonstrate, in a practical manner, the role of the past experience and 
the new approaches of the nuclear projects financing, especially as nuclear generation financing in developing countries 
involves complex issues that need to be fully understood and dealt with by all the parties involved, namely: high 
investment costs, generally long construction periods, a high degree of uncertainty with respect to costs and schedule 
and to public acceptance, particularly because of safety, waste disposal and non-proliferation issues. Moreover, as many 
associations whose activities consist of ensuring and facilitating at different levels the exchange of knowledge between 
generations, i.e.: European Nuclear Society (ENS) Young Generation, North American Young Generation in Nuclear 
(NA-YNG), the goal of the paper is also to outline the importance of the education in nuclear field, i.e. training a young 
team of specialists to be ready to take over the movement and responsibility in continuing the further development of 
nuclear program in Romania, mainly with view to the Financing Arrangements for Nuclear Power Project. The first part 
of the paper is referring to general financing procedures, while the second part is focusing on a case study related to the: 
past experience – the financing scheme Cernavoda NPP Unit 1, present or actual experience – ongoing financing issues 
for Cernavoda NPP Unit 2 and potential future shared contribution to the financing of the next Cernavoda NPP Units. 

 

1 INTRODUCTION 
Nuclear energy is one of the great scientific discoveries of the 20th century, and represents a valuable 
component of intellectual capital to be passed to future generations. It is an energy source based more on 
knowledge, and less on materials, than most others and has a strong foundation in science and technology. It 
provides high-tech jobs and outlets for creativity at the highest level. 

Therefore, a lot of programmes engaged in activities that address preservation and promotion of knowledge 
and maintaining competence in nuclear science and technology. Moreover, there have been founded many 
organizations like European Nuclear Society (ENS) - Young Generation Network (YGN) and North 
American Young Generation in Nuclear (NA-YGN), whose goals include: ensuring and facilitating at 
different levels the exchange of knowledge between generations, providing development opportunities for 
young nuclear professionals, securing the role of nuclear science in the future by increasing the public 
acceptance and understanding of these technologies. 

The intent of the present paper is to demonstrate, in a practical manner, the role that the mentoring of the 
younger ones by the older generation plays in any organization and especially in the nuclear ones. The first 
part of the paper Financing Arrangements for Nuclear Power Projects outlines the general characteristics of 
financing a nuclear power project including also the special conditions and requirements for such projects 
and their financing complexities. The second part consists of a case study about the past and present 
experience – analyzing the financing scheme of Cernavoda NPP Unit 1 and Unit 2 and potential future 
contribution to the financing of Cernavoda NPP Unit 3. 
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2 FINANCING ISSUES 

2.1 Special circumstances related to financing nuclear power projects 
The experience of the nuclear power projects already implemented showed that a major requirement for, and 
constraint to, the development of nuclear power projects in developing countries is the ability to obtain the 
considerable financial resources required on reasonable terms. Especially as nuclear generation financing in 
developing countries involves complex issues (Table 1) that need to be fully understood and dealt with by all 
the parties involved, namely, high investment costs, generally long construction periods, a high degree of 
uncertainty with respect to costs and schedule and to public acceptance, particularly because of safety, waste 
disposal and non-proliferation issues. 

The ease with which the financial package may be arranged will depend on the level of financial resources 
that are available to the owner. Financial institutions expect project owners to take an increasing share of the 
risks as the evidence of a commitment to ensure the successful implementation of the project. Thus, the 
lenders usually require a minimum of 15% of the total initial investment to be covered by owner’s resources. 

Another basic principle is that the local costs should be covered by domestic funds. This is a very strict 
requirement in many countries, and its complexity is often underestimated. Commitment by local authorities 
to guarantee funds for the local funding portion and secure its continuity and availability in a timely manner 
is one of the major factors in ensuring a successful project and the meeting of budget constraints. 

Table 1 Qualitative Comparison of Power Generating Technology Characteristics 

Technology Size Lead Time Capital Cost Operating Cost Fuel Cost 

Gas Medium Short Low Low High 

Coal Large Long High Medium Medium 

Nuclear Very Large Long High Medium Low 

Hydro Very Large Long Very High Low Nil 

Wind Small Short High Low Nil 

Covering the gap in financing local costs by using foreign exchange funding from abroad proves to be 
problematic. To avoid straining the foreign exchange reserve balance of a country, with all associated 
negative impacts of the increased debt burden and foreign exchange risk, it is vital for successful project 
implementation that sufficient local financing be secured.  

The role of the Regulatory Body – as ANRE in Romania - in establishing reasonable electricity tariffs must 
be emphasized. Only in this way will the project utility achieve the sound financial strength needed to 
finance investments from its own resources and to be perceived by the lenders as being creditworthy. 

Once the financing of the local portion is settled, there are various possibilities for approaching international 
finance markets. A relatively large portion (60-85%) of the total investment cost of a nuclear power project, 
especially in a developing country, is usually required in foreign currency because the high technology 
equipment and services must be imported. However, the product – electricity - and the revenue from selling 
it will be mostly denominated in local currency. Consequently, entities which have invested in the project in 
foreign currencies will require a transfer guarantee from the host government that their original investment, 
together with interest or dividends, can be repatriated in a convertible currency. 

2.2 Financing sources 
For a traditional financing arrangement in the construction of a nuclear power unit, the main sources of local 
financing are: owner’s resources – owner’s equity (i.e. issue of common stock), accumulated earnings set 
aside for such a planned investment, appropriation from the national budget -, domestic bonds, loans from 
local banks, credits from public entities. 

For the foreign scope of work, the principal financing sources are: export credit agencies, commercial 
banks, international development institutions, international bond markets. 
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In the event that the above financing sources are insufficient to cover the project investment cost, more 
innovative financing mechanisms or arrangements must be considered: leasing, joint ventures, multi-
country financing, multilateral counter-trade, project co-financing. 

2.2.1 Export credit 

An export credit arises whenever a foreign buyer of exported goods and services is allowed to defer 
payment. Export credits are generally for: short term (under two years), medium term (usually two to five 
years) and long term (usually over five years). They may take the form of “supplier credits“, extended by the 
exporter, or “buyer credit”, where the exporter’s bank or other financial institution lends to the buyer.  

The primary role of the export credit agencies (ECAs) is to provide official support to both types of credit, 
which may be limited to insurance or guarantees given to exporters or lending institutions, without financing 
support. 

In case of supplier credit arrangement, after the supplier and the buyer (owner) agree on the supply contract, 
the supplier applies to one or more commercial banks for credits, from which the contracted supplies are 
paid. The credit is insured against political and economic risks by a credit insurance institution (ECA) 
supported by the exporting country. The buyer, on its turn, has a credit arrangement with a national bank that 
pays the supplier’s invoices on behalf of the buyer. 

In case of buyer credit arrangement, the buyer (owner) contacts directly the bank of the exporter for the 
credit arrangement. The loan agreement can also be between the buyer’s bank and the exporter’s bank in 
favor of the exporter; progress payments are agreed upon by the buyer and the exporter based on the 
milestone events reached during construction. A credit insurance institution (ECA) underwrites the risk 
insurance, but the insurance premium is borne by the buyer in this case. 

Additionally, the official support of the export credit agency may also take the form of financing support, 
including direct credits, refinancing and all forms of interest subsidy. Official financial support may or may 
not be given in conjunction with the basic guarantee or insurance facility. The Arrangement on Guidelines 
for Officially Supported Export Credits, enforced in April 1978 within the framework of the OECD, provides 
institutional support on export credit market, preventing export credit race. It means that it sets limits on the 
terms and conditions of export credits officially supported (i.e. those that are insured, guaranteed, extended, 
refinanced or subsidized by or through export agencies), but does not cover the terms and conditions of 
insurances and guarantees. OECD member countries with membership in the Group on Export Credits and 
Credit Guarantees (ECG) of the OECD Trade Committee participate also to this Arrangement. In addition to 
this, there are several sector understandings that set special terms for the sector concerned.  

Some of the provisions of the Sector Understanding on Export Credits for Nuclear Power Projects refer to 
the creditworthiness of the importing country, specifying that only countries with acceptable credit ratings 
would qualify for bank loans and other credits for financing such a project. The development of sound 
economic policies, a good debt management record and project risk sharing would all help to improve the 
credit ratings of the country concerned. Besides the loan availability, the interest rate also depends on the 
creditworthiness, therefore maintaining a good reputation in this field is a must for a country intending to 
implement nuclear power projects.  

The export credit agencies generally charge an exposure fee to the exporter, the level of which is country 
dependent. This fee is either to be added to the supplier’s price to the client or paid directly by the borrower 
to the lender. In addition, there are normal administration, commitment and disbursement fees which are 
charged directly to the borrower. The financing fees vary considerably between the export credit agencies, 
reflecting the agencies’ assessment of the creditworthiness of the owners’ countries. 

2.2.2 Commercial banks 

Commercial banks are providers of short to medium term loans, with a preferred maximum loan life of ten 
years or less. The terms available vary and depend upon market liquidity and the banks’ perception of the 
creditworthiness of the potential borrower. The interest rates for various currencies are linked with the 
LIBOR, usually expressed in terms as high as four percents above this rate, including management and 
commitment fees.  
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If loan repayment is due before the scheduled start of commercial operation, the size of the surety bond 
required by the lender will reflect the recognition that loan repayments will come from other sources of funds 
available from the borrower. 

2.2.3 International development agencies 

International development institutions may become an important source of long tem funds. Among them, 
there are: World Bank Group, regional development banks - European Investment Bank and European Bank 
for Reconstruction and Development – as well as other institutions. The terms and conditions of lending 
offered by the development institutions are specific for each of them.  

2.2.4 Bond markets 

Depending on the ownership structure and creditworthiness, it may be possible to issue local bonds in order 
to finance a portion of local costs. 

2.2.5 Leasing 

The leasing of an NPP from a consortium of banks or from a leasing company has the advantage of 
excluding the initial capital investment from the assets on the owner’s balance sheet and no change in the 
debt/equity ratio. However, the viability of this approach would depend on whether banks or separate leasing 
companies would accept the risk related to deployment of an NPP in a developing country.  

Export leasing arrangement starts with the supplier agreeing on a sales contract with a leasing company. The 
leasing company establishes a leasing contract with an importing organization, such as a utility. Then, the 
supplier and the utility (lessee) agree on a supply contract. The leasing company arranges export risk 
insurance with a government backed insurance institution and establishes the leasing fees on the basis of the 
supply contract, including all subsidiary costs and interests. The leasing contract may have provisions for the 
importing organization to purchase the plant for a stipulated price on the expiration of the leasing contract. 

2.2.6 Joint ventures – IPP – independent power projects 

The formation of a joint venture could be arranged between two or more partners to set up a separate entity 
for the express purpose of building a power plant or power unit. The joint venture would then provide energy 
to an energy distribution organization, possibly the local utility, which may be one of the partners. In fact, it 
is recommended that the local utility or the energy distribution organization become a partner in the joint 
venture in order to ensure access to the distribution system. The collective and individual responsibilities of 
the partners in the joint venture must be negotiated and agreed upon in the partnership agreement.  

2.2.7 Multilateral counter-trade 

Counter-trade may involve reciprocal trade between two or more countries. However, electricity supply 
needs a stable grid connection between the owner’s and the supplier’s country. And export credit institutions 
are generally reluctant to offer export credit financing if counter-trade forms an integral part of the financing 
proposals. Moreover, the sum of money needed for the implementation of a nuclear power project is 
relatively high compared to the energy supply projects, and the resources of the owner’s country that are 
available for counter-trade are very limited or none existent. 

2.2.8 Project co-financing 

In a project co-financing scheme, the government of the importing country guarantees the purchase of the 
electrical energy generated through a Power Purchase Agreement (PPA). The guaranteed price must cover 
the financing costs and the revenue of the foreign investors, which will build the plant and operate it until all 
debts are repaid.  

The build-operate-transfer (BOT) approach is one of the project co – financing types where the sponsors are 
given the right to develop and utilize a particular site or product for a defined time, after which the 
concession is handed to the host government. It can be understood as a method of turning over to the private 
sector for a limited period, the development and initial operation of what would otherwise be a public sector 
project. The reasons for which the Government may adopt the BOT approach are: reduce the impact on its 
fiscal budget and use its resources for purposes of not the same interest to the private sector, introduce 
increased efficiency from the private sector, encourage foreign investments in the host country. 
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Unlike BOT, in the case of the build-operate-own (BOO) approach, the final transfer of the ownership of the 
power plant to the host country that takes place in the case of BOT after 10-15 years of operation, at a price 
corresponding to its value at the moment of transfer, is not implemented any more and the plant ownership 
remains with the investors for the plant lifetime. However, to date no large power project in a developing 
country has been implemented using these new approaches. 

 

3 CASE STUDY 
Financing of major nuclear power projects for developing countries is typically done through a combination 
of export credits, commercial loans and owner’s resources. The same traditional financing scheme was used 
for both Cernavoda Unit 1 and Unit 2 with sovereign guarantee for all foreign loans extended through 
Government of Romania, except that in the case of Unit 1 a more particular approach was applied. Part of the 
equipment, materials, and work representing 46% of Unit 1 investment total cost were procured (purchased) 
before 1989, part of it being financed by a larger credit arranged in the name of the state for more national 
objectives and part being financed by Romanian own resources. For the remaining value, a Project 
Management Contract – PMC- was concluded with AAC Consortium, formed by AECL Canada and 
ANSALDO Italy, in 1991. The contract value representing 54% of the project investment cost was split as 
follows: 28.85% were financed with export credits and 25.15% by state budget allowances. 

Unlike Unit 1, Unit 2 was the first nuclear power project financed within the OECD Consensus institutional 
framework. The conventional financing scheme with a double credit was approached for the Canadian and 
Italian scope of work: one part covered by a buyer credit (for 85% of the scope of work value) and another 
part covered by loans from commercial banks (for down payments - 15% of the scope of work value); a 
simple buyer credit for 85% of the American scope of work was also contracted. In addition to these, 
EURATOM loan, state budget allowances and SNN sources are used to cover the local portion and some 
financing costs funding. Sovereign guarantee for all loans was extended through EXIMBANK Romania. 

Considering that the electricity market in Romania is in the process of expansion based on the principles 
resulting from the 54/2003 EC Directive, the final purpose of the national energy strategy being to set up a 
deregulated electricity market, the financing scheme for the development of Cernavoda Unit 3 must be 
approached in a more innovative perspective. There are three financing scenarios that need to be considered: 

Table 2 Cernavoda Unit 1 Financing Structure 

Financing source Covering: 

 

Currency ECA/ insurance 
institution 

Weight in 
TIC* (%) 

1.Other credits and special funds Procurement of equipment, 
materials and works before 1989 

- - 46% 

2.Buyer credit – Export 
Development Credit (EDC) Canada 

100% of AECL Canada scope of 
work, and financial costs 

CAD 

(reimbursed  

in USD) 

EDC 20.27% 

3.Buyer credit – Medio Credito 
Centrale (MCC) Italy 

100% of ANSALDO Italy scope of 
work, and financial costs  

LIT  SACE 8.58% 

4. National budget allowances Local portion and financing costs 
(IDC and other financing costs for 
the construction period, fee for 
state guarantee)  

- - 25.15% 

• TIC - Total Investment Cost of the Project 

 

 5



5th International Conference on Nuclear Option in Countries with Small and Medium Electricity Grids 
Dubrovnik, Croatia, May 16-20, 2004. 

Table 3 Cernavoda Unit 2 Financing Structure 

Financing source Covering: 

 

ECA/ insurance 
institution 

Weight in 
TIC*(%) 

1. Buyer credit – SG Canada 85% of AECL Canada scope of work, and financing costs EDC 25.16 

2. Commercial loan – SG 
Canada 

15% of AECL Canada scope of work - 3.53 

3. Buyer credit – SG France 85% of ANSALDO Italy scope of work, and financing costs SACE 12.15 

4. Commercial loan – SG 
France 

15% of ANSALDO Italy scope of work - 1.82 

5. Buyer credit – SG France 85% of French scope of work (ALSTOM, NEXANS), and 
financing costs 

COFACE 2.61 

6. Commercial loan – SG 
France 

15% of French scope of work (ALSTOM, NEXANS) - 0.23 

7. Buyer credit – SG SUA 85% of GE SUA scope of work, and financing costs US EXIMBANK 3.67 

8. EURATOM loan  Local portion - 24.17 

9. National budget allowances Local portion  - 10.66 

10. S.N.N. own sources Local portion, 15% of GE SUA scope of work, and financing 
costs (IDC and other financing costs for the construction and 
commissioning period, fee for state guarantee)  

- 16.00 

%

Cernavoda Unit 1 Financing Structure

20,27%

8,58%

25,15%

46,00%

Credit EDC Canada - AECL scope of work  20.27%

Credit MCC Italy -  ANSALDO scope of work 8.58%

National budget allowances    25.15%

Other credits and special funds (before 1989)   46%

 

Figure 1 Cernavoda Unit 1 Financing Structure 

Cernavoda Unit 2 Financing Structure

28,69%

13,97%

2,84%
24,17%

10,66%

16%

3,67%

Credit SG Canada - AECL scope of work  28.69%

Credit SG France -  ANSALDO scope of work 13.97%

Credit SG France - French scope of work   2.84%

Credit SG SUA  - GE scope of work  3.67%

 EURATOM loan   24.17%

National budget allowances   10.66%

S.N.N. own sources   16%
 

Figure 2 Cernavoda Unit 2 Financing Structure 
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Table 4 Comparative Analysis for Unit 3 Financing Scenarios  

* IRR to investors - 12% 

Scenario Financing source Security Results* 

1 Project company formed by Project owners, 
governmental agencies and private sector 
capital investments (Romanian and foreign 
investors and suppliers) for the entire life of the 
Project.  

PPA guaranteed by the 
National Regulatory 
Body on electricity 
sector 

The electricity price obtained, 
considering the Romanian 
investment climate, is the highest 
– with 46% higher than for the 
2nd scenario and with 21% higher 
than the 3rd one. 

2 Commercial and export credit loans, bonds 
issue, owner’s resources  

Full Government 
guarantee of the loans  

This is the model used for Unit 1 
and Unit 2. The electricity price 
obtained is the lowest. 

3 PPP (Public Private Partnership) formed by 
private sector Romanian and foreign investors, 
and Romanian Government as investor (SNN), 
for the entire life of the Project; other financing 
sources: commercial and export credit loans, 
bonds issue 

PPA guaranteed the 
National Regulatory 
Body on electricity 
sector 

The electricity price obtained is 
higher than in the 2nd scenario 
with 21%. 

A feasibility study was developed for Cernavoda Unit 3 Project completion, with the participation of SNN’s 
traditional partners in building Cernavoda NPP. Further to the results of the Feasibility Study - Phase I ended 
in September 2003, the Government of Romania has approved the development of Cernavoda Unit 3 Project 
in a Public Private Partnership (scenario 3), with the condition that this option will be assessed and declared 
feasible by an external financial consultant.  

The bid for selection of one independent financing consultant was organized by SNN SA. The financing 
schemes and related contracts will be further built-up with view to implement the Public Private Partnership 
company for Cernavoda Unit 3 completion and commissioning.  

Taking into account that the rating for Romania was increased on international financing market, a good 
opportunity for getting credits with lower financing costs could be foreseen and Unit 3 completion might 
become more efficient than initial expected. 

 

4 CONCLUSIONS 
Nuclear energy is a clean, safe, and economical industrial electricity source, with many environmental 
benefits. It does not emit greenhouse gases that contribute to climate change, or combustion by-products and 
acid gases that cause air, water resource and land pollution. Nuclear energy has also many benefits in the 
areas of medicine, industry, agriculture, and research. 

Moreover, the results are revealing. Over the past 12 years, from 1900 to 2002, the global “energy 
availability factor” – representing the percentage of time that nuclear power plants worldwide were up and 
running – increased from 72.9% to 83.4%. At the same time, based on statistics gathered by the World 
Association of Nuclear Operators - WANO, the number of industrial accidents has gone down, radiation 
exposure has dropped sharply and the annual volume of radioactive waste produced has been reduced 
substantially. In other words, the safety, performance and economic competitiveness of the nuclear industry 
are at an all time high, reflecting a mature and vibrant enterprise. 

These are several reasons why a prospective host nation and other nations around the world may be attracted 
by nuclear power generation. Nuclear power can be and has been financed by world capital markets. The 
crucial question is whether host governments and interested utilities are willing to take the steps required to 
attract investment with reasonable assurance of success, and whether the nuclear industry is willing and able 
to become competitive in increasingly deregulated financial and electricity markets.  
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