
Nuclear Power in Romania 
Present and Future
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National Currency RON (1 € = 3.9410)

GDP Grow (est. 2008) 9.1%

Inflation (est. 2008) 5.8%
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Inflation (est. 2008) 5.8%

Unemployment 6.3%

Budgetary Deficit 3.8% GDP

Area 238,391 sq. km 

Inhabitants (Q1,2008) 21.5 mil. 

Electricity consumption 62,500GWh 
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� IAEA director general Mohamed ElBaradei said the ne ed for co-
ordinated political action on energy and related is sues, such as climate 
change and poverty, has never been more acute. “Yet there is no global 
energy institution in which the countries of the wo rld can agree on joint 
solutions to the potentially enormous problems we s ee emerging.”

� –energy institution in which the countries of the wo rld can agree on joint 
solutions to the potentially enormous problems we s ee emerging.”

� In an article published in the ‘Financial Times’ on  24 July 2008, Mr 
ElBaradei said: “A global energy organization would c omplement, not 
replace, bodies already active in the energy field.  It would bring a vital 
inter-governmental perspective to bear on issues th at cannot be left to 
market forces alone, such as the development of new  energy 
technology, the role of nuclear power and renewable s, and innovative 
solutions for reducing pollution and greenhouse gas  emissions.

–
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� “We have a World Health Organization, two global food  agencies, 
the Bretton Woods financial institutions and organi zations to deal 
with everything from trade to civil aviation and ma ritime affairs. 
Energy, the motor of development and economic growt h, is a 
glaring exception. Although it cries out for a holi stic, global 
approach, it is actually dealt with in a fragmented , piecemeal way. 
A number of institutions focus on energy, but none with a mandate A number of institutions focus on energy, but none with a mandate 
that is global and comprehensive and that encompass es all energy 
forms.”

� Mr ElBaradei added: “A global energy organization cou ld provide 
authoritative assessments of global energy demand a nd supply 
and bring under one roof energy data that are now d ispersed and 
incomplete. It could speed the transfer of appropri ate energy 
technology to poor countries and give them objectiv e advice on an 
optimal energy mix that is safe, secure and environ mentally 
sound.”
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� The price of natural gas in continental Europe is to double in
the space of a year as a result of the rise in oil prices,
according to a leading consultancy.

� European gas prices - typically follow the price of oil with a lag
of about nine months, so if the price of crude oil remains at
record -levels, the future price of gas can be calculated with a -record -levels, the future price of gas can be calculated with a -
reasonable degree of -confidence.

� According to Cambridge Energy Research Associates (Cera),
a US-based consultancy, the rise in the oil price from about
$70 a barrel a year ago to about $140 today will result in the
gas price rising from about $350 per thousand cubic meters at
the start of the year to about $730 by April 2009.

� Any rise in the price of gas would also push up the cost of
electricity because gas is generally the marginal fuel for p ower
generation.
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� Growing concerns over global warming has prompted elected
governments to re-consider the environmental impacts of th eir installed
energy options. A worldwide shift to ‘economically interna lize’ negative
externalities associated with using fossil-fuels – either through ‘carbon
taxes’ or the creation of off-setting carbon markets – has ma de carbon-
free nuclear power a more viable energy option for major ener gy-
consuming countries .consuming countries .

� The popularity of nuclear power is growing. It is generally r egarded as
the bas-load power source of choice in China, India & Eastern Europe.

� Worldwide, there are 433 reactors operating in 30 countries ; 33 reactors
currently under construction; 91 being formally planned; a nd another
228 reported proposals seeking planning/construction app roval.

� Many facilities in Europe, Japan & the US are having operatin g life
extensions achieved through various technological upgrad es.

� In the US more, than 15 reactors have recently been granted li cense
renewals that extend operating lives from an original 30-40 out to 60
years.
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� The Gen II systems began operation in the 1970s and comprise the
bulk of the world’s 400+ commercial pressurized water reactors
(PWRs) and boiling water reactors (BWRs).

� According to the Nuclear Energy Institute, US nuclear power plants
in 2006 supplied the second-highest amount of electricity in thein 2006 supplied the second-highest amount of electricity in the
industry’s history while achieving a record-low average production
cost of 1.66 cents/kWh. Average production costs have been below
2 cents/kWh for the past eight years while capacity factors have
remained higher than 90%.

� Efficiency improvements to operations over the past decade have
yielded the equivalent of some 20 new nuclear plants.
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706.5 MW

January September
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No events with dose limits violation or 
environmental impact occurred since in environmental impact occurred since in 

service (1997 ÷ 2007)



The CANDU type technology
is a proven one

� The main features of CANDU:
- The reactor vessel called Calandria contains horizontal pressure tubes
- The CANDU reactor uses natural uranium as fuel and heavy water as
moderator and cooling agent
- The CANDU reactor is loaded on a semi-continuous basis, the reactor
being all the time in operationbeing all the time in operation

� The CANDU concept ensures a high level of nuclear safety. The safety
philosophy of CANDU technology is built on the “in depth defense”
concept. Accordingly, many physical barriers were implemented for the
purpose of avoiding the release of radioactivity. In this respect the
CANDU reactor is designed with special safety systems:
- The shutdown systems
- The emergency core cooling system
- The containment
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� A few Gen III plants have already been built:
An advanced BWR that entered service in Japan in 1996
TVO is already building Olkiluoto 3, a 1600 MWe Areva EPR unit
EDF is building at Flamanville a 1600 MWe Areva EPR unit 

� Twelfth US reactor license application - Exelon is the largest nuclear� Twelfth US reactor license application - Exelon is the largest nuclear
operator in the USA and is tentatively planning to build two GE-Hitachi
ESBWR units of 1550 MWe each.

� Baltic states and Poland agree on new plant - a joint project
development company for a new 3200-3400 MWe nuclear power plant
in Lithuania

� Finland application for new reactor - Major Finnish utility TVO has
applied to the Council of State for approval in principle to build a new
1000-1800 MWe plant - Olkiluoto 4
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� The International Atomic Energy Agency (IAEA) has revised upwards
its projections for 2030 in its annual Energy, Electricity and Nuclear
Power Estimates for the Period to 2030. Its low projection shows an
increase from 372 GWe today to 473 GWe in 2030, the high one
gives 748 GWe then, in line with forecast growth in power generation.gives 748 GWe then, in line with forecast growth in power generation.

� The World Nuclear Association (WNA) has also released Nuclear
Century Outlook projections for nuclear growth based on country by
country assessments extending to 2100. For 2030 these give 552
GWe in the low scenario and 1203 GWe for the high scenario.

� Thirty-two Gigawatts of nuclear capacity would be added each year
between 2010 and 2050 under a "technology revolution" scenario
included in the OECD International Energy Agency's latest study on
energy technology perspectives.
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� Research, development and deployment of new power
technologies in the emissions-reduction scenario would require
up to US$4.5 trillion, and renewables would account for 46% of
global power by 2050.

� The investment would amount to about US$650 billion the IEA
said.said.

� The scenarios rely on fossil-fired plants with carbon capture and
storage, nuclear power plants, and wind and other renewables to
transform the world power generation sector.

� Because of high upfront cost, new nuclear technologies would be
limited to developed countries, essentially Canada and the US,
China and India, Russia, Western Europe, and the OECD Pacific.
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� The Road Map was released on July 10, 2007 – the document
contemplated remarks coming from professional organizations (e.g.
Romanian National Committee for World Energy Council),
universities, public

� The main objective of the strategy – A balanced situation between
demand and supply.demand and supply.

� Adequate supply solutions to meet electricity and heating domestic
consumption:

- Continues improvement of the security of supply (dependency
from imported resources) and

- Sustainability of the development (energy efficiency,
renewable)

- Increasing of the competitiveness (energy markets)
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� The basis for a European Energy Policy has been set out by the
European Commission in a major new Green Paper, which invites
comments on six specific priority areas: Completion of the internal
energy market; Security of supply; A more sustainable, efficient
and diverse energy mix, it puts forward possible contents for an
Action Plan on energy efficiency; A strategic energy technologyAction Plan on energy efficiency; A strategic energy technology
plan will ensure that European industries are world leaders in this
new generation of technologies and processes; the need for a
common external energy policy

� On this basis; the Green Paper outlines how a European Energy
Policy could meet the three core objectives of energy policy:
sustainable development, competitiveness, and security of supply.
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� On 10 January 2007, the European Commission has issued the
Communication An Energy Policy for Europe. In this document,
the Commission called for an expanded use of renewable
energies and for the enhancement of energy efficiency within the
EU, while underlining the substantial contribution of low-CO2
emitting nuclear energy to the EU energy mix.emitting nuclear energy to the EU energy mix.

� In the frame of the European Summit of 8 and 9 March 2007, the
Heads of State and Government had an interesting exchange of
views on the contribution of nuclear energy in meeting the
growing concerns about security of energy supply, reduction of
CO2 emissions and competitiveness, while taking fully into
account nuclear safety and security aspects.

� The inaugural meeting of the European Nuclear Energy forum
was held in Bratislava on 26 and 27 November 2007
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� In January 2008, the European Commission presented the “Green
Package”. It comprises a set of interlinked policy proposals. They
include:

- A proposal amending the EU Emissions Trading Directive
(EU ETS)

- A proposal relating to the sharing of efforts to meet the EC´s- A proposal relating to the sharing of efforts to meet the EC´s
greenhouse gas reduction target in sectors uncovered by the
EU ETS (transport, buildings)
- A proposal for a Directive on the promotion of the use of

renewable energy.
� The inaugural meeting of the European Nuclear Energy forum was

held in Bratislava on 26 and 27 November 2007
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� Because of the prominent role played by fossil fuels and
the lack of any equally cheap and efficient alternatives,
fossil fuels are universally predicted to remain a central
component of the EU’s energy mix up to and beyondcomponent of the EU’s energy mix up to and beyond
2020.

� Dependency on fossil fuel imports will rise from 47% in
1990 to around 70% in 2030. Dependency on oil imports
will be particularly high, at almost 94%. However,
dependency on natural gas imports will also rise from
47.5% in 2004 to some 85% in 2030.
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� EPCContract Awarded For Proposed Virgil C Summer. The contract
for two AP1000 nuclear reactor units was awarded by South Carolina
Electric & Gas Company (SCE&G) to the Shaw Group’s nuclear
division and Westinghouse Electric Company. The ultimate cost of
the two new 1,117 MWe nuclear units upon completion is estimated
at approximately 9.8 billion US dollars (USD) (6.2 billion euro). That isat approximately 9.8 billion US dollars (USD) (6.2 billion euro). That is
based on the contract price, plus forecast inflation, owner’s costs (for
site preparation etc) and contingencies.

� Swiss utility Atel Holding Ltd submitted the application for a general
license - a ‘framework approval’- to the Swiss Federal Office of
Energy with the purpose to build a new third generation light-water
reactor (LWR). The proposed unit will have a generating capacity of
1,100 megawatts electric (MWe) or 1,600 MWe. The estimated cost
of the project is 6 to 7 billion Swiis francs (about 7 billion US dollars,
4,5 billion euro).



��
����	����	����"����
#?�	-��$	���
������	4���	�����.
�	���	�	�������	��0���"���	��	 �����
-������	��
����	��4�	3���6��	*���	�;�	����.

� Two utilities would evenly share a 49% stake in the planned joint
venture with Bulgaria's National Electricity Co., NEK, to built two
VVER-1000s at the Danube River site.

� Separately, NEK said July 15 that it had transferred the civil
construction permit for the project to main contractorconstruction permit for the project to main contractor
Atomstroyexport, allowing site clearing to begin.

� The turnkey contract for the two reactors signed by Russia's
Atomstroyexport and NEK on January 18 is worth Eur 3.997 billion
(US$6.39 billion currently).

� Taking into account financing and other additional costs, the two
VVERs are expected to cost Eur 6 billion to Eur 7 billion.



� Project Company (PCO) with shareholders;
� Project Company – Independent Power Producer –

investors/shareholders will take the power based on take or pay
principle, in accordance with their share;

� The shareholders will take the electricity at production costs and
each one will bear itself the market risk;
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each one will bear itself the market risk;
� The output of the units will represent 12% from the overall

generated electricity in Romania;

� Nuclearelectrica participation in the Project will be 51% both in cash
and in-kind (existing assets);

� Heavy Water and Nuclear Fuel to be procured from Romania;

� Completion in 2016 (The Energy Strategy of Romania 2007-2020,
approved by the Romanian Government);

� Nuclearelectrica – will provides O & M Services;
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� Use of well-proven principles such as shared investment risks
and phased financing

� Romanian Government – a significant investor
� Share investment risk with private investors (5 electric utilities and� Share investment risk with private investors (5 electric utilities and

one large local electricity off-taker);
� Investors off-take the electricity generated (proportionally to the

stake in the project), at cost, and market it at their own risk;
� The approach allows dealing with future electricity price volatility risk

and security of supply.
� Compliance with EU competition environment, including State Aid

and with Euratom Treaty
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� Cost of capital would reflect the risks only of construction phase, so 

high costs of construction risks are not carried  over through project
� During construction  the main risk is completion on time & on 

budget
� As construction proceeds and completion risks diminish, the cost of 

capital may also fallcapital may also fall
� Once completed, investors’ risks are basically reduced to 

operational and market risks (revenue stream)
� Different financing phases may also have different capital 

structures, for example:
� Recourse to share-holders during construction phase;
� Non-recourse financing (optionally) upon the beginning of commercial 

operation.
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� Turnkey approach, where a single contractor or a
consortium of contractors takes the overall technical
responsibility for the whole works;

� Split -package approach, where the overall technical� Split -package approach, where the overall technical
responsibility is divided between a relatively small
number of contractors, each building a large section
of the works;

� Multi-contract approach, where the owner or his
architect-engineer (A/E) assumes overall
responsibility for engineering the station, issuing a
large number of contracts.
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� Time Frame for the selection of the investors
08 Aug 2007 Invitation to submit bids

25 Oct 2007 Binding offers

05 Nov 2007 Selection of the preferred investors - Arcelor
Mittal, CEZ, Electrabel, Enel, Iberdrola, RWE;

04 Dec 2007 Start of the negotiations with the selected
investors

Dec 2008 Concluding of the Investors Agreement (IA)

Mar 2009 A Registration of PCO

� The Investment Agreement will set-out in as much detail as possible
the commitment required from the signatories and their responsibilities
in respect of the development of the Project.
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� To arrive at final Project definition and cost and to 
perform the work required to achieve FIDD (Final 
Investment Decision Date)

- Licensing and Safety documentation- Licensing and Safety documentation
- Development of Level 1 Project schedule
- Reviewing of the proposed design changes

� To perform technical/commercial work required to meet 
the 68-month project schedule post-FIDD
- Tech Specs for long term delivery equipment
- Pre-mobilisation plan for key operational staff  
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� The legal frame was built in accordance 
with EU directives (e.g. Law No. 13/2007 
for power and electricity and D 96/92/CE 
and 2003/54/CE)and 2003/54/CE)

� Regulatory Authorities 
� ANRGN for energy, including power and 

electricity
� ANRSC for heating
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� Wholesale market (producers and 
suppliers)

� Day Ahead market� Day Ahead market

� Balancing market

� Bilateral Contracts market

� Centralized market of Contracts

� Retail market (suppliers and consumers) 







Real market opening vs legal market opening 2004 – June 2007 

From June 2007 – 100% opening

Romanian electricity marketRomanian electricity market



'�!��"�����	��$	��""���
�����

�����
	�

�����
�



'�!��"�����	��$	��""���
�����

� Principles: Honesty, transparency, promptness, trust and respect are
the main characteristics of the SNN SA’ s public relations policy.

� The role
- To increase public acceptance related to nuclear power by winning
people’s trust;
- To counterbalance activities with negative impact on the development
of the national energetic program.
- To counterbalance activities with negative impact on the development
of the national energetic program.

� Objectives
- Proper education and information of the public and authorities on
specific nuclear power issues;
- Preserving a positive image of SNN SA inside the country as well as

abroad;
- Developing and maintaining proper relationships with mass-media;
- Developing and maintaining good cooperation with professional and
industrial associations that activate in the nuclear domain;
- Achieving a proper internal communication.



The Cernavoda Unit 1&2 NPP have the following 
substantial social and economic effects: 

� Offers about permanent 1,700 jobs for the Plant
� Long term contracts for 58 companies (about 1,000 
jobs) of about 25 million Euro
� Accommodation for about 1,000 employees (700 
appartments);
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appartments);
� District heating for more than 60% of the
Cernavoda town (between 30 - 35 x103 Gcal/year) 
at the smallest tariff in the country;
� Annual contribution with taxes to the local budget
(about 930,000 Euro); more that 1.6 mil. Euro 
allocated to the Constanta County
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Eurobarometer 271

European Average 44%
Romania 35%Romania 35%
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Eurobarometer 271

Level of Agreement
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� Nuclear energy has risen from being a taboo subject,
marginalised on the fringes of political debate, to a
dominant subject of debate and a key component of EU
energy policy

� Average share of pro-nuclear MEPs risen from around� Average share of pro-nuclear MEPs risen from around
35% in 2004 to clear majority in 2007

� Reul Report I. Report on Conventional energy sources
and energy technology - EP notes that nuclear energy is
currently the largest low-carbon energy source in Europe
and stresses its potential role in combating climate
change;
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� Reul Report II. Report on Conventional energy sources and
energy technology
- EP notes that the decision of each Member State for or against
nuclear energy remains in its exclusive competence, but may
have an impact on electricity price trends in other Member Stateshave an impact on electricity price trends in other Member States
- EP welcomes the establishment of a high-level group on
Nuclear Safety and Waste Management and views the founding
of the European Nuclear Energy Forum as an important
stakeholder platform for discussing a roadmap for nuclear
investment which will foster transparent, properly documented
and balanced dialogue on all the issues relating to the use and
deployment of that form of energy



EP Declarations 
Nuclear Energy as Part of Low-
Carbon Energy Future

63 Signatures
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� ENEF provides a platform for debate on nuclear between politicians,
industry and the public

� ENEF should build a road-map for nuclear energy in Europe by
delivering a forward-looking analysis of all the issues surrounding
the future development of nuclear power in the EU

� ENEF process discusses factual information on nuclear power in a
transparent way

� The Forum can provide advice to policy makers from EU Members
States, the European Commission and Parliament and other EU
bodies



���3	�����

� WGs must agree on next issues to tackle:
� WG Opportunities: Financing, legal roadmap, competitiveness
� WG Risks: adoption of safety harmonisation + radioactive waste

papers
� WG Transparency: better information

� Clearer indication from EC on what ENEF can and should
achieve
� Industry to press EC more on this point; continue to present

updated Action Plan
� Encourage EC that ENEF is useful to their work i.e. in drafting

Strategic Energy Review (+ revised PINC 2008) – updated
position paper from FORATOM



3�#�
�%
�	$��0���	!��
�	��6��$	���3

� Since 2006 encouraged EC to establish a European Nuclear Energy Forum
� Support within industry, European Parliament and other organisations for

establishment of a Forum
� FORATOM plays a coordination role of the nuclear industry’s views and

messages presented at ENEF
� Messages agreed with FORATOM Task Forces, other Brussels based trade� Messages agreed with FORATOM Task Forces, other Brussels based trade

associations, CZ/SK experts
� FORATOM Action Plan with desired objectives and concrete proposals for

deliverables in key areas – messages delivered to European Commission
and key MEPs as well as other 3rd party organisations

� FORATOM pro-active participation in ENEF meetings and WGs/Subgroups
� FORATOM promotes ENEF activities in other conferences, meetings and

within the European Institutions
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� Continue increasing of capital costs

� Lack of qualified staff� Lack of qualified staff

� Regulatory framework



'�����	: ��
����	����	����"����
3����
���	
�"�	�
�����	>�	����

� The increasing in cost of materials impacts any type of project,
specifically those being high intensive in capiatal cost.

� EDF was facing higher than expected costs on the construction of its
new-generation EPR 1600 MW reactor in Flamanville. The initial
estimate was €3.3bn ($4.5bn) but “we have probably passed this
number now, given that it is in 2005 euros” (Mr Gadonneix - Pierrenumber now, given that it is in 2005 euros” (Mr Gadonneix - Pierre
Gadonneix, president of the World Energy Council and chairman of
French energy group EDF.)

� “Only very big groups can assure the financing of the investment
needed,” he said, adding that nuclear power in particular required
scale (Mr Gadonneix).

� SNN launched the selection of the prospective investors for Unit 3 &
Unit 4.

� When you build a plant you commit financing for 60 years. That can
only be done by very large groups.
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� "There's a lot of sticker shock," says Jim Harding, an
energy consultant who helped the Keystone Center
develop its June 2007 report, Nuclear Power Joint Fact-
Finding. That report concluded that overnight estimates
for a new reactor would be $2,950 per kilowatt, orfor a new reactor would be $2,950 per kilowatt, or
between $3,600 and $4,000 per kilowatt with interest.

� That estimate, generated with the input of 27
participants, including power companies and nuclear
contractors, is already outdated because of the rapidly
rising cost of metals, forgings, other materials and labor
needed to build a new nuclear unit, Harding says.
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� In October, Moody's Investor Service estimated total
overnight costs of a new nuclear plant, including
interest, would be between $5,000 and $6,000 per
kilowatt.

� But even those numbers are only guesses, Moody's
notes in its report, New Nuclear Generation in the
United States . "We believe the ultimate costs
associated with building new nuclear generation do
not exist today and that the current cost estimates
represent best estimates, which are subject to
change."



'�����	� ����$��$�A�$	������
������	��
����	��4�	3���6��				�����+��

� A UK official has challenged reactor vendors' claims of offering
standardized designs, saying not everything in the designs was
standardized. "We're already aware of the possibility of using different
steam generator tube material in the same design," said Alan McGoff,
new nuclear construction policy lead in the Environment Agency's
radioactive substances regulation division.

� He added the EA has seen different control rooms for the same reactors.� He added the EA has seen different control rooms for the same reactors.
"Maybe the vendors should define what they mean by standardization,"
he said July 1 at the Platts European Nuclear Power conference in
London.

� McGoff said the UK's generic design review -- conducted jointly by EA
and the Nuclear Installations Inspectorate of the Health and Safety
Executive -- was on schedule, but that that could change as the program
moves into more detailed reviews. The preliminary reviews have
identified "major gaps" in vendor submissions in the area of waste
management, he said.
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� Due to lack of new orders during the past decades today
we face to a serious lack of skilled staff available at the
construction stage.

� The situation is more critical at the level of subcontractors.
� Operators of NPP are becoming increasingly worried

about the availability of qualified engineers to run theabout the availability of qualified engineers to run the
plants.

� SNN makes significant efforts to motivate its operating
staff.

� Plans to recruit and train the future operators of Unit 3 and
Unit 4 are under preparation taking into consideration the
long duration of the process.

� Residual resources from Unit 2 implementation still in
place
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� “We must be planning a strategy for high energy prices. That is a new
factor in the environment and that will require huge investment,” (Mr
Gadonneix) “The challenge for energy policy today is to give investors
the visibility they must have to provide the very big sums we need. It is
very important for all energy operators that Europe makes thesevery important for all energy operators that Europe makes these
statements.”

� Europe’s governments must work together to deliver a “visible and
stable” European energy policy or they will fail to attract the investment
they need to meet sharply rising demand.

� Europe’s governments needed to agree common rules, especially on
carbon trading, including the plan to auction carbon emission permits,
if investors were to invest in new power stations.
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� The French regulator on Friday met Andris Piebalgs,
European commissioner, to lobby for a European directive
on nuclear safety.

� The Western European Nuclear Regulators' Association, a� The Western European Nuclear Regulators' Association, a
group of 17 watchdogs, is preparing proposals that it
hopes will be adopted by the Commission.

� However, there is strong resistance from Germany, the UK
and Sweden to enshrining safety standards in European
law.

� Wenra members have decided nevertheless to implement
their proposals by 2010.
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� SNN mission is to generate electricity ensuring high safety, economic efficiency 
and taking care of people and environment.

� Nuclear safety is a permanent concern of our activity. Adequate operating 
budget in order to provide  required resources to keep the standards, long term 
business plan with specific yearly programs and indicators.

� Periodically reviews from Candu Operating Groups teams 
� SNN reached very good results in operating Unit 1 (11 years - in service, 87.1% � SNN reached very good results in operating Unit 1 (11 years - in service, 87.1% 

- capacity factor since in service)
� SNN strengthened itself by starting operation of Unit 2 in Q4 of 2007
� Our target – continuous improvement of our performance; maximization of 

electricity business, in the context of a dynamic electricity market; reaching the 
status of an important regional player in the market by expanding our installed 
capacity

� Our view – in respect to meet the demand of electricity, the security of supply 
and the already assumed reductions in greenhouse emission, nuclear power 
has to be part of solution within balanced mix of technologies



Thank you !

85


