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1. Introduction

Areva and Electricité de France (EDF) are Frenddelaompanies at the heart of worldwide
attempts to re-launch nuclear ordering — the sledaNuclear Renaissance. Areva is an
electricity industry equipment supplier offerin@rismission and distribution equipment as
well as the full range of civil nuclear technolagjid-or its nuclear business, it operates as
Areva NP, a joint venture with the German compaigyrens in which Areva holds 66% and
Siemens the balance, although in January 2009,e8ig@mnnounced it would be withdrawing
from the joint venture (see below). EDF is an eleditility operating all the main generating
technologies. The French state retains a majowtdihg in both companies although the
priorities of their private shareholders, for EDmall shareholders and for Areva NP,
Siemens, can no longer be ignored. In additionFin@pean Union law on unfair State Aids
only allows governments to meet company losses rorigee other assistance if such
measures do not distort competition. For the markeéva and EDF operate in, it would be
hard to argue that any state aids did not distortpetition.

While neither company is exclusively a nuclear camp both have made major strategic
moves in the past few years that make their fupmospects more heavily dependent on the
success of the Nuclear Renaissance. This strategpased almost entirely on the design
currently offered by Areva, the EPR - European $reased Water Reactor in Europe but
Evolutionary Pressurised water Reactor in the US#hich is the only reactor technology
commercially offered by Areva and which EDF is coitted to use in all the new orders it is
involved in. There is particular pressure on ArélRato get EPR right as its previous design,
N4, contained a number of design errors that mepetation was unreliable for the first 3-4
years in service. Only four units were built, allRrance and commissioned in the late 1990s
before the design was superseded by EPR.

In this report, we examine these potential markitts,roles EDF and Areva are hoping to
play in them and the prospects and risks to the dampanies these markets offer. Two
orders for the EPR are under construction, in Ruhlat the Olkiluoto site and in France at
Flamanville. Both sites have experienced seriousblpms with construction and the
Olkiluoto site is severely over time and budget. amine, in particular, the direct financial
consequences of these problems as well as theimisksir other potential markets. We don’t
analyse in detail the risk to their reputation aflgems at this site. In the long-term, this risk
might be larger than the short-term direct finahdgks, which can often be managed.

The key markets for Areva and EDF are:

e France

e USA

« UK
 China

* South Africa
* Finland.



The Indian market may also emerge as an importankehand France has signed a nuclear
cooperation agreement with India, which envisadmes dale of two EPRs and their fdel.
However, Indian plans, which foresee 10 units sepplrom Russia and 4 from the USA as
well as the French orders seem highly optimistic.

In section 2, we look at the nature of Areva and~ECbusinesses, including the scale and
scope of their operation. In particular, we lookhatv their nuclear businesses fit into their
overall strategy and what steps the French govemhiseable to take to support them. In
Section 3, we look at the key markets for EDF andlie nuclear division of Areva, while in
Section 4, we look at the business prospects BEMF's and Areva’s nuclear ambitions, in
particular, assessing how realistic sales and esxpartargets are. Finally, in Section 5, we
identify the main risks to the businesses of ED& Areva.

2. The nature of their businesses

In this Section, we look at the scope and scalEF and Areva, in particular what factors
influence their success or otherwise. Because @f ttlose identification with the French
government and its policy, we look at what scomgrghnow is for the French government to
provide assistance.

While both companies are involved in the eleclyibiisiness, they are very different in terms
of their cash-flow and risk profiles. An electridility, especially one as large as EDF
generates a massive cash-flow. A reactor powert giaan EPR size generates income of
about €600m per year. In a competitive marketk#heto the success of an electric utility is,
in the short-term, to ensure that generation cestduding capital charges, are always lower
than the wholesale electricity price. In the lorgAt, the electricity sale price must also cover
the capital charges.

For nuclear plants, operating costs are generaky ss low compared to fossil fuel plants
but it should be noted that British Energy collaps® 2002 because its operating costs were
higher than the price it was receiving for its powéduclear power is more problematic in this
respect than fossil fuel stations because mogdieohticlear costs are in the short-term fixed,
whereas with a fossil fuel plant, the main cogued, which is not incurred if the plant is not
operated. By the standards of most products, denfangower is highly predictable,
generally within 1% of forecast, thus in the pdstre has been little demand risk. However,
because of the huge cost of power stations, thieof@sy over-forecasting of demand can be
very high. In electricity markets that have beererggd up to competition, demand risk
becomes significant. There is little scope for pddifferentiation and brand loyalty for a
standard product like electricity, so if an elecuiility’s power is not competitively priced,
market share should, in theory, fall very sharpiiess the utility is able to sell at a loss.

By contrast, an equipment vendor’s business deperie on receiving sufficient orders for
its high fixed costs to be spread thinly and itsliites kept loaded. It must also control the
costs of production of the equipment. An equipmaiplier's business is made up of the
servicing requirement for supplied kit, which issenably predictable and smooth, and sales



of new equipment, which, particularly for large g@s of equipment could be extremely
lumpy’ and not always predictable. Areva’s ‘froatd’ and ‘back-end’ services are
reasonably smooth and predictable although the édsa large contract could seriously
impact on financial performance.

Where the two companies’ interests can overlap the overall plant design and engineering
areas. EDF has always carried out the design actutest engineering functions for the
plants built in France. For the Olkiluoto order,efa adopted an unaccustomed role as
architect engineer and overall designer so thiaadt sufficient management control over the
project to offer a turnkey contract. For orderst thaght be placed for UK, China, South
Africa and USA, EDF would be much more deeply iveal, for example, carrying out the
overall plant design and managing the construction.

2.1 EDF

EDF was founded in 1946 as a fully state-owned @mgpformed mainly from the merger

of former municipal companies, operating in eledyi generation transmission and

distribution. While there were a few small genematicompanies (for example, the
nationalised coal company, Charbonnage de Franueé)same local authorities, such as
Strasbourg, distributed electricity, it was an efifiee monopoly in all these activities.

However, the European Union’s Electricity Directive1996, revised in 2003, forced France
to at least nominally open the French electricggtsr to competition in generation and retail.
Even more so than most state-owned electricity @ongs, the French government has
treated EDF as an arm of government and usedimpéement the most ambitious nuclear
programme in the world. It now operates 58 nucleactors, all of the Pressurised Water
Reactor (PWR) typé.

EDF is amongst the top five electric utilities imetworld in terms of generating capacity
owned, customers served, turnover etc. In Noverb6b, the French government sold 13.8
per cent of the shares of EDF in an Initial Puliliffering. 15% of the shares sold were
allocated to employees, while the rest was soldh® market (retail and institutional
investors). In 2007, the new Sarkozy French government sdisrtaer 2.5 per cent of the
shares, it claimed, to fund tertiary education.@tember 31 2007, the French state owned
84.85 per cent of the shafeBurther share sales are expected. While the Frgoeérnment

is required by law to retain at least 70 per cdriEDF's shares, there is no reason to assume
a future French government will not repeal this.l&wen if further shares are not sold, EDF
probably no longer has the scope to knowingly tiadeway that it makes losses any more.

In the early 1990s, when the trend to privatise &beralise electricity systems became
important, EDF, along with a large number of USitigs, was one of the first and most
prominent companies buying up foreign utilitiess largest acquisitions were electricity
distribution companies in Brazil (Light) and Argerwat (Edenor). Of the other European
electricity companies, only Endesa (Spain) and €tz (Belgium/France) made significant
purchases outside Europe.



By 2003, the US utilities had sold (or even abard)ralmost all their non-US assets, often
losing large sums of money on them. EDF followettl after making heavy losses in Brazil
and Argentina, selling its stakes in all major éssritside Europe. This is reflected in the
sharp fall in turnover in ‘rest of the world’ fro2005 to 2007 (see Table 2). Tables 1 to 3
show that EDF’s business has grown slowly over3hgars 2005-2007 with expansion in
Europe more than compensating for the withdrawahfiSouth America. From about 2000
onwards, its main priority seemed to be to expata other markets in Europe. The rationale
for these moves seemed to be to concentrate otiveyapredictable markets (markets
within the European Union have to comply with tHé Electricity Directive) and in regions
which connected directly with the French market.

Table 1 Basic statistics on EDF

2005 2006 2007
Sales (€bn) 51.0 58.9 59.6
Of which in France (€bn) 30.0 31.9 32.2
EBITDA 12.9 14.4 15.2
Of which in France 8.5 9.3 10.0
Employees (th) 162 156 159
Of whom in France 108 107 105
Generating capacity (GW) 131 128 127
Of which in France (GW) 99 98 98
Source: EDF Annual report and accounts 2006 an@200
Table 2 EDF sales/EBITDA (€m) by geographical area

2005 2006 2007

France 30015/ 8544 32081/ 8893 32608 / 9996
UK 6682 / 1306 8319 /1268 8357 /1285
Germany 5005 / 905 6065 / 996 6925/ 1031
Italy 2019/ 300 5615/ 928 4658 / 910
Rest of Europe 4446 /1193 5434 / 1363 6827 / 1655
Rest of World 2880 / 658 2125/ 482 1270/ 333
Total 51047 / 12906 58932/ 13930 59637 / 15210

Source: EDF Annual report and accounts 2006 and@200

Table 3 EDF sales (€m) by activit}*

Generation/supply” | Distribution™® | Transmission* | Other™ Total
France 20317 8551 3998 196 32232
Rest of | 21256 2126 16 4007 27405
World
Total 41573 10677 4014 4203 59637

Source: EDF Annual report and accounts 2006 an@200

EDF entered Germany from 2000 onwards taking aithgloh EnBW, one of the four major
German utilities. It entered UK in 1999 taking ousyndon Electricity and subsequently
other electricity industry companies and assetsntéred Italy by taking a stake in Edison in
2001. It tried to take stakes in major companieSvireden and Spain, but these attempts were
either repelled or abandoned. As in Italy, EDF 9lpuownership and the slowness of
opening up of the French energy market led to tasi® to it becoming a major presence in
these markets. Since then it has built its stak&BW and Edison and it has acquired other



UK assets (see beIov%.This allows EDF to trade between regional/nationarkets,
including Germany, UK, Italy and the Benelux coiedr For the purposes of their nuclear
strategy, the Italian and German holdings wouldrs&zbe of no relevance in the short-term
given the existence of nuclear phase-out policidsoth countries although if the policies in
both these countries on phase-out were to be mderthis would change. The new
investments in the USA and UK discussed below Brarly not reflected yet in the financial
figures.

In terms of their business, generation and retakes up about 70% of turnover and if EU
rules on ‘unbundling’ (selling off the networks)agnforced rigorously, the other parts of the
business, especially transmission, will declingHer®

2.1.1 EDF’s financial position

By the start of 2008, all EDF’s significant assstye in Europe. However, in the second half
of 2008, there appeared to be a change in EDFerifigs towards a much greater
concentration on linking its expansion into marketsere it could build new nuclear. Its
2007 annual report states that the priority marketside France are United States, China,
UK and South Africd? EDF made two major acquisitions in the second &&#008, one in
the UK and one in the USA. It agreed the take-owkrthe privatised British nuclear
generator, British Energy in September 2008 arafieed to take over 49 per cent of the
nuclear assets of the US utility, Constellai®riThese are major investments and their
success is heavily dependent on prices in the whltdeelectricity markets these nuclear
plants sell into. If fossil fuel prices remain &etlow level of early 2009 (oil less than
US$40/barrel), wholesale electricity prices couldll fleaving nuclear generators in
difficulties, as happened in 2002 in the UK withitBh Energy?*

In the past, EDF has always enjoyed access to cleapce because its debts were fully
backed by the French government so its credit gatias the same as that of the French
government, which has always been Standard & P§8&®) highest rating, AAA. Now that
EDF is partially privatised, this has changed an®écember 2008 EDF was rated AA- for
long-term debt and A-1+ for short-term debt, withegative credit watch (i.e., the rating is
likely to be lowered§?

EDF's results announced in February 2009 showetttiestrain of these acquisitions is
beginning to show® It announced it was expecting to sell assets tdtsidebt, which had
increased to €24.5bn at the end of 2008 from €16akhe end of 2007.If the agreement
to sell 25% of British Energy to Centrica is cord#d, this should yield about €3.4bn.
However, Chief Executive Officer Pierre Gadonneiids

‘We don't exclude any component of our operationsfrance or abroad,” for possible sale,
Gadonneix said. “We want to negotiate the besepriso | won't be more precise.’

Reconciling its plans to build nuclear plants ie K, USA and China as well as France
with keeping its debt and credit rating under cointrill be difficult.



2.2 Areva

The Areva Group was formed in 2001 from a mergethef French companies Framatome
ANP, Cogema, FCI (Framatome Connectors Interndficared CEA Industrie, the nuclear
energy division of the French Commissariat a I'erAtomique (CEA; Atomic Energy
Commission). Areva sold FCI in 2005 to focus onirtleeergy business but in 2004, it took
over the Transmission and Distribution divisionAd§tom?° The Areva Group now consists
of three main subsidiaries: Areva NP, Areva NC &mdva T&D. Of these, all are fully
owned by Areva except for Areva NP, the nuclear grodivision which is a joint venture
with Siemens which holds 34 per cent of the shaakBpugh it announced its intention to
withdraw from the joint venture in January 2009eya NC is the fuel services division,
carrying out what it classifies in its reports ks front end and back end activities - uranium
mining, conversion and enrichment, spent fuel repssing and recycling.

The shareholding of Areva is complex but is totadlyminated by the French state. The
largest shareholders are the CEA (owned by thechrgovernment) with 79 per cent, the
French state directly with 5 per cent, Caisse degois et Consignations (a publicly owned
development bank) with 4 per cent, ERAP (a stateemvinvestment company) with 3 per
cent and EDF 2 per cefft.

Areva has seen a number of major changes in thie5pgears. In 2004, it took over the
Transmission & Distribution equipment businessh&f Erench company Alstom. From 2007
onwards, a number of further changes to its owmgrahd scope of business have been
debated. One would be the part privatisation ofvArea second would be a merger with
Alstom, the French electrical engineering compamnlyile a third would be for Bouygues, a
French construction company to take a significdwatrs in Areva. By end 2008, no decision
on which option or combination of options wouldta&en?’

2.2.1 Areva’s financial position

In January 2009, Siemens announced it would exeisption to withdraw from the Areva
NP joint venture no later than 2012, although pregerts suggest that Siemens was hoping
for a much quicker exit, perhaps within a y&astandard & Poors said it expects the buyout
of the Siemens’ stake in Areva NP to take about mibnths. Under the shareholding
arrangement underpinning Areva NP, Areva has thiempo oblige Siemens to sell its share
as of January 2012, with three years' advance eno8Emens has the reciprocal option to
oblige Areva to buy it out — so-called ‘put’ andhlc options. The value of Siemens’ ‘put’ is
based on projections of future cash flows and v&lisnated in Areva’s mid-2008 financial
accounts at €2.1bn. Areva will clearly argue tleg losses made by the division in recent
years mean the €2.1bn figure is too high, whilenfeies will argue that future orders mean
that a figure close to the 2008 valuation is appatbe.

The withdrawal was not completely unexpected. Iddé@e2007, the roles were reversed and
the French government was reported to be lookingverys to remove Siemens from the joint
venture®® Siemens seems to have become frustrated at it®fatrategic influence on Areva
NP —:lack of exercising entrepreneurial influend®The negotiations on the terms of the
withdrawal will be complex and a particular bonecohtention will be how quickly Siemens
is able to compete again in the nuclear market.eUride terms of the joint venture, the



agreement setting up Areva NP prohibits Siemens) foompeting against Areva NP for
eight years in areas of business where Siemengliraechnology or facilities to the joint
firm.3* However, Siemens is reportedly in negotiationshwiie Russian nuclear vendor,
Rosatom, to set up a joint venture and begin topsdenagainst Areva NP in 5 years.

The need to buy out Siemens’ stake will put considie pressure on Areva’s finances and is
likely to force the French government to clarifg intentions for Areva — whether it will
introduce part-privatisation, a merger with Alst@nallow Bouygues to take a stake. The
strain it will place was apparent in quotes madeh® press. The Economist quoted one
French nuclear executive as saying: ‘This is netwlay you behave in business—normally
you send signal$? Standard & Poors said Areva’s A-1 rating mightlbeered to A-2 if
Areva had to fully finance the buyout with new d&bt

Overall, like EDF, Areva may need to sell assetfutnd its ambitious expansion plaifs.
Possible divisions to sell are its Transmission i&tibution division and its 26.43% share in
a mining company, Eramet. In summer 2008, its lefedebt was about €4.5bn and Areva
was reluctant to take on more debt. However, it néled €10bn to finance its investment
needs over the next four years as well as about €buy Siemens out of Areva NP.

2.2.2 Areva’s businesses

Tables 4, 5 and 6 (see below) show that from 200%aods Areva has expanded its turnover,
profit and number of employees. This expansiondwase in all four of its main divisions
except ‘Back end’ fuel services which have declimedurnover terms. By contrast, their
‘Front end’ and ‘Back end’ businesses are by ferniost profitable parts of their business,
while the profitability of the ‘Reactors & serviceativision is consistently poor and, in 2007,
it made a loss. The very poor figures on profiibfior ‘Reactors and services’ are likely to
reflect write-offs on the Olkiluoto contract. Irsi2006 annual report, Areva added €452m to
its ‘provisions for losses to completion’. Arevatsid that”: ‘The provision recognized by the
group in 2006 reflects the increase in costs amdirmgencies for this project [Olkiluoto].” In
its 2007 annual report, it added further provisi@is€361m to ‘provisions for losses to
completion’, stating that: ‘(t)his heading primarily includes losses to cdetjon related to
the OL3 [Olkiluoto] EPR construction contract.” \Waut these provisions, the profitability of
this division would have been comparable to thathef other major divisions (see later for
more detailed analysis). Standard &Poors gave Agevaedit rating for the first time in
December 2008, when it gave it A-1, the seconddsgleategory, although the subsequent
annousr;cement by Siemens of its intention to withvdiilm Areva NP has put this rating in
doubt:

Table 7 shows that about half of Areva’'s employees based in France still but the
proportion is declining with all other geographicldcations growing in terms of
employment.



Table 4 Areva profile

2005 2006 2007
Sales (€Em) 10,125 10,863 11,923
EBITDA (€m) 1,117 1,293 1,335
Employees (th) 59 61 66
Source: Areva Reference document 2006 and 2007.
Table 5 Turnover / EBITDA by division - €m

2005 2006 2007

Front end 2631 /508 2919/ 630 3140/ 731
Reactors & services 2348 /173 231217 2717/ (125)
Back end 1921/ 483 1908 / 443 1738/ 440
Transmission & distribution | 3212/ 106 3724/ 258 4327 | 426
Other®° 14/ (53) 0/ (46) 1/(137)
Total 10, 125/ 1217 10863 /1293 11923 /1335

Source: Areva Reference document 2006 and 2007
Note: Figures in brackets denote losses.

Table 6 Areva employees by activity

2005 2006 2007

Front End 11,047 11,995 12,577
Reactors and Services 14,323 14,936 16,500
Back End 10,864 10,697 10,638
Transmission & distribution | 22,094 22,988 25,248
Other 432 495 620
Total 58,760 61,111 65,583
Source: Areva Reference document 2006 and 2007.
Table 7 Areva employees by location

2005 2006 2007
France 31, 194 31,240 32,224
Europe (exc. France) 12,085 13,456 14,556
North & South America | 7,912 7,497 8,717
Africa & Middle East 1,745 2,519 2,638
Asia-Pacific 5,824 6,417 7,448
Total 58,760 61,111 65,583

Source: Areva Reference document 2006 and ﬁ07.

Table 8 Areva turnover by region and activity (€m /2007/2006 change in %))

France Europe (exc| N & S| Asia Pacific | Africa & M | Total
France America East

Front End 1108/ (15.4) | 779/ 10.0 678/5.4 631/91.2 29X 3140/7.5
Reactors & | 946/6.8 814/18.5 638/22.2 238/30.1 81/238 | 2717/17.5
Services
Back End 1000/ (11.1) | 341/(30.1) 86/10.3 310/44.2 1/ 1738/ (8.9)
Transmission & | 348/10.1 1473/15.2 570/ (5.5) 1052/ 28. B834.9 4327 /16.2
distribution
Total 3313/ (6.1) 3407/7.7 1972/6.8 2231/ 44. 1028.5 11923/9.8

Source: Areva Reference document 2006 and 2007.
Note: Figures in brackets denote losses.
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If we examine turnover by region and activity (Sexble 8), we can see that in France, the
‘Front end’ and ‘Back end’ activities declined gbigrin 2007, but France is still Areva’s
largest market for ‘Reactors and services’. TheafiBmission & distribution’ business is
small in France. In the rest of Europe, the ‘Backl’ ebusiness is declining sharply as
countries withdraw from spent fuel reprocessing.cther businesses are growing strongly.
North & South America is still a relatively smallp of the business but ‘Reactors &
services’ is growing strongly there reflecting Aaé& move into the US reactor servicing
market. Asia Pacific is growing very strongly ifl séctors, while Africa & Middle East is
also growing strongly in ‘Transmission & distribai’ and ‘Reactors & services’ (albeit from
a very low base for the latter).

2.2.3 Reactor services division
If we focus on the Reactor & Services, which cdnttées 23% of Areva’s turnover, the
division is further divided into 7 business unised Table 9):

» Plants: design, construction and engineering ofeangower plants;

« Equipment: design and fabrication of nuclear poplant components;

* Nuclear Services: maintenance, inspection anda@egvof nuclear power plants;

« AREVA TA: design and fabrication of naval propulsioeactors and complex
systems with a high level of safety;

 Nuclear Measurement. design and fabrication of earcl measurement
instrumentation;

* Consulting and Information Systems: consulting, teasys integration and MIS
outsourcing;

* Renewable Energies.

Table 9 Reactor services revenue by activity (€m)

2007 2006
Plants business unit 1053 741
Equipment business unit 215 251
Nuclear Services 791 644
AREVA TA 308 314
Nuclear Measurement 159 175
Consulting & Information Systems | 157 156
Renewable Energies 35 32
Total 2718 2313

Source: Areva Reference document 2006 and 2007.

The ‘Plants’ and ‘Equipment’ business units are niest volatile, depending most on new
orders for plants. However, even in the ‘Plantsision, in 2006, ‘recurring business’, that is
work on operating reactors such as designing netvumentation systems, accounted for
nearly two thirds of the ‘Plants’ business turnov&reva expects this proportion to fall as
new orders are placed, but even this division hasomrtinuing base-line of work not
dependent on new orders. Further, the ‘Equipmenision receives orders from the ‘Plants’
division and most of the equipment it suppliese ljxressure vessels, are not replaceable, so
recurring orders are a smaller proportion of thesimess, although replacement steam
generators do represent a useful flow of orders{EDbpening this market up to competition
so Areva is not guaranteed this business). Theee dapacity shortage for many of these
major components, for example, the forgings forspoee vessels and Areva could supply
material for other reactor vendors. Thus, it shdadda profitable business if ordering of new
reactors does take off, at least until the capagtityrtage is overcome. Finally, the ‘Nuclear
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services’ business unit's business is dominatedvbsk on existing reactors and therefore
represents a relatively stable market, albeit énlhigompetitive one, with a number of
specialist service companies competing againstia vendors.

Overall, Areva’s ‘Reactor services’ is not reli@m new orders. There is a large flow of work

from existing reactors. In the past, vendors haentable to dominate the market on reactors
they have sold for this ‘recurring’ work and thiemk has been very profitable, perhaps even
justifying selling plant on ‘loss-leader’ terms. Wever, these markets are now highly

competitive with vendors bidding to work on oth@ndors’ plants and specialist companies.

So the potential market has expanded, but itstptwfity and the riskiness of the market have

increased.

Areva lists its existing and potential markets few reactors as France, Finland and China
(existing) and USA, UK, and South Africa for potehtorders® It also lists Bulgaria, but
this work would involve completing a part-built Risn designed plant, so this market is not
considered here. The South African utility, Eskcebbandoned plans to order 2 EPRs in
December 2008, so this market is also not considered further.

2.3 The French Government

The French government is not able to support Agevéd EDF to the same extent as in the
past. The EU’s Electricity Directive opens eledtyianarkets to competition so EDF can no
longer plan the entire French electricity generagector. EU competition law also restricts
the extent to which governments can subsidise ttwenpanies. In theory, if state assistance
was sufficient to improve their competitive positjghis would be regarded by the European
Commission as ‘unfair’ state aid because it wouistodt market$! The Commission’s
approval of the Olkiluoto guarantees is all the eniaexplicable in this light.

The main area where the French government canpstillide assistance, especially outside
the EU, is through export credit guarantees frosnaijency Coface. Coface gave export
credits to the Olkiluoto order. These were chalehgy Greenpeace and EREF (see below)
but the European Commission found on rather dubgvaands, that this did not constitute
‘unfair state aid*® Coface said in August 2008 that it was preparimgssue preliminary
agreement to insure financing of two Areva EPREaashan in China's Guangdong province
(see below’’. At the same time, Coface announced an agreemémsure financing for two
EPRs that could be built in South Africa. The ekteinthe guarantees Coface would supply
was not disclosed but after the collapse of thettsédrican tender, Areva claimed it would
be able to cover 85 percent of the cost from OEQPo# credit agencie®. The report did
not specify which apart from Coface would partitgpaWithout these guarantees, finance
would be much more difficult to arrange, particlydor developing country markets. Areva
does not have the financial scope to offer finandale EDF would be able to offer some
finance if it took an equity stake in the new pfamis it is doing in UK, USA and China.
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3. EDF and Areva’s key markets

In this section we examine in detail the marketsFEihd Areva have targeted for their
nuclear businesses. We examine what investmenyshidliee made and what the prospects
and risks are that their strategy entails.

3.1 France

France remains the key market for both EDF and &rérance’s 58 PWRs (63GW), all
owned by EDE were brought into service mainly in the period 29892, when they were
expected to have an operating life of 40 yearss&lprovide Areva with a flow of reasonably
assured servicing work, that no other vendor caitim& he strategic importance of the EPR
to EDF was therefore to have a proven technology was available to replace the existing
plants. Simply to replace these plants as they wetged would have required the
completion of about 2-3 EPRs per year from 2017 ama’? The Olkiluoto order of 2004
was therefore a useful first step in gaining exgere with the EPR, while the Flamanville
order placed by EDF in 2007 gave EDF some firstdhexperience with the technology so
that when regular orders were needed, EDF would k@ right skills available.

In practice, a number of factors mean this steéaly bf orders for EPRs by EDF in France
might not materialise:

* There is now an expectation that PWRs will be lgzdile for 60 years so the main
replacement need would not materialise until £@30;

« EDF no longer has a monopoly in France and the eneoff GDF (the publicly
controlled gas company) with Suez (whose main lassins the dominant Belgian
electric utility, Electrabel) means that some farfrcompetition to EDF will emerge.
This will mean that EDF cannot centrally plan thierfi€h electricity system: it will be
subject to market forces;

» There is already over-capacity in nuclear powefrance, which means the existing
plants cannot always easily be fully utilised.

These factors mean that the demand for new gengratipacity to replace old PWRs is
unlikely to arise and it cannot be assumed thatreaw capacity needed will be chosen and
built by EDF.

3.1.1 EDF in France

Life extension

While EDF has, for more than a decade, wanted tabksh the EPR as a commercial
technology, in the past 3-4 years, a number obfaahean that the priority to order plants to
start to replace the existing nuclear plants malege
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In the USA, the regulatory case to allow PWRs tditensed to operate for up to 60 years
instead of the original assumption of 40 yearsaw nvell-established. Whether PWRs can
actually operate for 60 years is not proven givet the oldest operating PWR worldwide is
still only 40 years old. Unlike the USA, the Frenagulator does not license plants for a
specific period but licensing is renewed every Harg. French operators must instead
demonstrate to safety authorities every 10 yeasdhch unit is safe to continue to operate
for the next decade. The first two units will ungiertheir 30-year inspections in 2009 (the
process is running a little late).

The original EDF assumption was that the plants ldvayperate for 40 years or less, so,
assuming a 5-6 year construction period, constrnadtn the replacement plants would have
had to start around 2010. However, in December 2B0% expressed its intention to operate
its 900MW units (34 units completed between 197& 3800) for up to 60 years. The Chief
Financial Officer, Daniel Camus, said all EDF’s ¢ts, and all our maintenance work, is
dedicated to operating the reactors past the 40aek.”, and “we will never promise to get

to 60 z3ears, but we will commit to do everythingget from 40 to 50, and from 50 to 60

years.

There would be huge logistical benefits of not hgvto find and gain approval for new
reactor sites and not having to manage a large auoflzonstruction projects. Not having to
build new plants would also avoid exacerbating sbeere international shortage of nuclear
skills. EDF also faces an uncertain role in thenEhemarket, unless the spirit of the European
Union’s Electricity Directive, which requires thaational electricity generation monopolies
are replaced by a single competitive European ridégtmarket, can be ignored. EDF will
have to dramatically reduce its generation marketres in France. In such a situation,
building new generation capacity would be extrenredigy and would be seen as politically
provocative. One alternative would be to build pdan collaboration with other utilities, as it
is doing with ENEL at the Flamanville plant (sedowd. Suez GDF, which has limited
experience in building nuclear power plants and ldidike to expand its French electricity
business, might also be a suitable partner. Thepaognalready has stakes in two EDF sites,
Tricastin and Chooz (1100MW) and competed with EN&Lake a stake in Flamanviffé.

In July 2008, President Sarkozy announced thatanseEPR would be built in France at a
site yet to be identifietf Subsequently, Sarkozy specified the site would®ely and EDF
would be the majority owner with GDF taking a miitpshare>® GDF would build the third
unit. Construction was forecast to start in 2811.

There would also be huge financial pay-offs to EDRe lives of its existing plants could be
extended to 60 years. EDF assumes that a maintersantt upgrade expenditure of €400m
per reactor and using this figure, EDF calculatedt tthe net value of extending all 34
900MW reactors to 60 years would be about €45bn.

There would be particular financial benefits focdeamissioning funds. The Planning Act on
Sustainable Management of Radioactive Materials\@adte (Birraux Act) of 2006 required
that EDF must clearly identify and segregate ashetswill pay for waste disposal, spent fuel
processing and decommissionftigPreviously EDF had made accounting provisions for
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these activities but the provisions were not sdpdrar identified and, in effect, EDF could

use these funds to fund its international expanaiwh its national investment needs. At the
end of 2006, the dedicated assets were worth €6D¥ then expected it would have

identified assets backing its entire projected @acliabilities of about €16bn by the end of
2010 (see Table 10).

Table 10 Provisions for back-end activities - €m

2005 2006 2007
Provisions for decommissioning& last core 13136 238 13654
Provisions to cover the back-end of the fuel cycl&4752 15381 17455

Source: EDF Consolidated Financial Statements, 20@062007°

The discounted liability for decommissioning (use@% real interest rate) was estimated at
about €13bn or about €250m per reatlofhis seems a very low figure and if the figure
turns out to be significantly more, the additioapérating life would allow a further 20 years
to collect funds and it would also allow the praers to grow from the interest the funds
accrue. EDF is allowed to assume that provisionsvgn real terms (net of inflation) at 3%
per yea?z, which over 20 years, would add 80% to the funds.

While life extension would make financial senseEfOF, it would leave the programme of
French EPR orders in tatters. If the plan to extiéves to 60 years was successful, there
would be no need for substantial ordering for Feahefore about 2030. By this time, the
EPR design would most likely have needed, as amuimi, major modifications to maintain
licensability. It may be that one of the rationalts EDF's aggressive move into
international markets is the need to generate facwutt flow of orders for the EPR to keep it
a viable option for the home market.

Flamanville 3

The Olkiluoto order for an EPR, decided in 2003 plated in 2004, was a major advantage
to EDF. It allowed the EPR design to be demondratepractice without EDF having to
build unwanted capacity. Apart from delaying thmdi when investment from EDF was
needed it also allowed someone else to have to wigalthe inevitable ‘first-of-a-kind’
problems. However, when the EPR received finalgiteapproval from the French regulator,
DGSNR, in 2004, EDF decided to test the technoleg one order for the Flamanville
site”® where two 1300MW plans were already in operafidre reactor was formally ordered
in 2006 and work on the site began in December 2007

EDF’s estimated construction cost and constructioe were somewhat higher than those
adopted for Olkiluoto. In March 2006, it emergedttEDF expected the second EPR order,
for its Flamanville site, to cost €3.3bn, 10% mdran the contracted Olkiluoto price) and
that the lead-time would be 54 months instead & #8 month period forecast for
Olkiluoto.®* However, unlike the Olkiluoto contract, this cdsies not include the cost of the
first fuel load (conventionally included in the tad a nuclear plant), while the Olkiluoto
price includes interest during constructf8riThe very low interest rate applied at Olkiluoto
means that in this case, interest during constmatiill be low®® So the difference between
the Olkiluoto price and the Flamanville price igglar than the headline figures suggest.
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ENEL, the largest Italian electric utility has taka 12.5% stake in Flamanville 3 and will
contribute proportionately to the finance. The 2@&DF Annual Report states:

“On November 30, 2007, EDF and Enel signed a gliateartnership agreement, under which
Enel bears a 12.5% share in all construction, dgieeradecommissioning and back-end nuclear
cycle management expenses for the Flamanville 3-iyp& nuclear plant, in return for access to
12.5% of the electricity generated by the EPR atgetifetime. The plant's nuclear operator is
EDF, which bears full responsibility for its opeosts. The partnership agreement also gives Enel
the option of progressively acquiring the electyigienerated by EDF’s nuclear plants, up to a
total capacity of 1,200 MW®*

And:

“Enel also has an option, until 2023, to take &%2stake under similar terms in the five potential
EPR projects likely to be implemented by EDF inrffleeup to that daté®

One important difference between Flamanville ankil@to was that Olkiluoto was a full
turn-key contract between Areva NP and Olkiluotméner, TVO. This means that the plant
construction was fully managed by Areva NP and pihiee was fixed at the level in the
contract. This was a route EDF has never followed Aas always carried out the ‘architect
engineering’. For Flamanville 3, Areva is supplyitige nuclear island, Alstom the turbine
generator, Bouygues, the civil works and EDF itH&df architect engineering.

In May 2008, the French safety regulatory authesitemporarily halted construction because
of quality issues in pouring the concrete basehBelays had led the vendor, Areva NP to
forecast that the plant would not be completed @0tL.3, a year late. However, in November
2008, EDF claimed that the delays could be madevitpout major changes to working
patterns and that it had learnt from these earlyrgf°

EDF's civil works contractor Bouygues encounteregjomdelays in 2008 in attempting to
excavate the discharge channel at Flamanville- veixplosives, due to denser-than-
anticipated granite. This was overcome by usingnael boring machine at an extra cost of
€40m’* EDF did acknowledge that the expected constructiosts for Flamanville had
increased from €3.3 billion to €4 billidA.Inflation and technical and regulatory changes
were blamed by EDF for the bulk of the 20% costroue on the overnight cost of
Flamanville. Higher prices for commodities and lalsince the previous cost projection
accounted for a smaller percentage of the re-etialuaNucleonics Week reported that:

“Inflation accounted for an 8% rise above the 2@88mate, or about €250m in 2008 €, resulting
in a base figure of €3.55bn. About €150m was addetthat for price re-evaluations, notably for

raw materials (copper, nickel, and titanium), ste@l labor. Part of that rise was due to revision o
indexed prices under early contracts, and anotiert@ higher-than-anticipated prices for the 20%
of Flamanville-3 contracts EDF has concluded si2885. Those revisions brought the cost to
€3.7bn. Mathias [EDF CEO] said the cost of solvieghnical problems, meeting new safety
regulations, and increasing contingency reservekeddnother €300m, or about another 8%,
bringing the new total to €4brf*

Flamanville costs were reported to be inflated beeat, rather than Olkiluoto, bore first-of-
a-kind (FOAK) costs including development and desémgineering cost4. EDF has not
specified the extent of FOAK costs at Flamanvillé@t in the past it has estimated that the
cost of a FOAK can be double that of a series asstuming a series of at least 10 uffits.
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However, EDF has stated that a second EPR in Fraoold still be more expensive. There
would be no series effect until at least threeoorr units had been bufit. EDF claimed there
would be savings on construction costs thanks eédehrning from Flamanville-3, but those
savings would be offset by a tighter market for enats and equipment than when EDF
placed the Flamanville contracts in 2004 and 2005.

Impact of delays and cost overruns on EDF

EDF is in a unique position worldwide in having maruclear capacity in France than it can
use. As a result, it has had to reduce the outpat some of its nuclear plants at times of low
electricity demand and it has even had to bringkbato service a 700MW oil-fired unit,
closed for 12 years because it needed peaking ibapiaat the nuclear units cannot supply. It
is therefore far from clear how the output of Flawike could be used. At periods of low
demand, it is likely to simply substitute for otherclear plants, while for the rest of the year
it would substitute for fossil fuel plants. Whethbe savings from substituting for fossil fuel
plants would counterbalance the extra nuclear ngmiosts for Flamanville 3 is hard to
determine without access to details of EDF’s ctsicture. Also, whether the available extra
output could be sold to export markets profitalsiydifficult to determine. The impact of a
delay in completing the plant might be quite lirditeecause of the over-capacity that EDF
has.

EDF’s tariffs for its residential consumers ardl séigulated and how much it could recover
of any additional costs would ultimately be the iden of the French government — the
Regulatory body, CRE, provides advice to the govemnt but the government is not obliged
to accept this advice. Similarly, if the costs ¢drRanville were to overrun, it would be a
decision for the government/regulator whether EDduld be forced to take this extra cost
out of its profits. If the extra cost was 50% ooab€2bn, it was forced to take this from
profits and it wrote the extra cost off over seVemars, the impact on its overall profits
would be quite small given that EDF’s profits arersnthan €15bn per year.

3.1.2 Arevain France

For Areva, the French market is crucial for its EBESiness. If there is no flow of orders
from France, it will be very difficult to generasefficient export orders to keep the business
viable. So the decision on life-extension is oftc@nimportance. If the life of the existing
PWRs is extended to 60 years, there will be notantial ordering for the French market
until 2030, by which time the EPR is highly unlikéb be a commercial design.

For the Flamanville plant, the impact of any castime overruns would be largely indirect
provided it can supply the equipment it is conedcfor at the contract price. In practice,
nuclear cost escalation occurs either because sigmiechanges or because of on-site
problems. For the Flamanville plant, Areva is nregponsible for any on-site problems, it is
simply an equipment supplier. The indirect impacsignificant problems at Flamanville, in
terms of the damage to its reputation of major fenois at both of the European EPR sites
would be much greater.
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3.2 Finland

3.2.1 ArevainFinland

The Finnish electricity industry had been tryingget Parliamentary approval for a fifth
nuclear unit since 1992 and finally succeeded 0220 he Olkiluoto order, placed in 2004,
was a huge boost for the nuclear industry in géraerd the vendor, Areva NP, in particular.
The benefits for EDF were indirect however and ERd5 had no part to play in the
construction of the plant. When complete it wilbpide a demonstration and reference to
other prospective buyers for the EPR. Equally s$icgutly, the Olkiluoto order seemed to
show that nuclear power orders were possible inpatitive electricity markets. Finland is
part of what is generally seen as the most connetélectricity market in the world, the
Nordic market covering Norway, Sweden, Finland &ehmark. Finland also has a very
high reputation for the operation of the 4 unitsttih owns.

The contract terms

The details of how the plant would be financed hagt been published, but the European
Renewable Energies Federation (EREF) and Greenpeparately made complaints to the
European Commission in December 2004 that theyraeemed European State aid
regulations’® The Commission did not begin to investigate thepiaints until October 2006
and, in September 2007, the European Commissionp€iton authorities dropped the
case’® According to EREF, the Bayerische Landesbank (BhuBned by the state of Bavaria)
led the syndicate (with Handelsbanken, Nordea, BRbas and J P Morgan) that provided
the majority of the finance. It provided a loan&if.95 billion, about 60 percent of the total
cost at a remarkably low interest rate of 2.6 perte

Two export credit institutions are also involvedafce’s Coface, with a €610 million export
credit guarantee covering Areva supplies, and ted&h Export Agency SEK for €110
million.®* Again, this is a surprising feature as export itrgdarantees are usually offered
only for exports to developing countries with uid¢aeconomies, not a category that Finland
falls into.

The buyer Teollisuuden Voima Oy (TVO) is an orgatizn unique to Finland. Pohjolan
Voima Oy (PVO), the largest shareholder holds 6@ of TVO’s shares. PVO is a not-
for-profit company owned by Finnish electric-inteses industry that generates about 15
percent of Finland’s electricity. Its shareholdars entitled to purchase electricity at cost in
proportion to the size of their equity stakes. éturn, they are obliged to pay fixed costs
according to the percentage of their stakes anidhlarcosts in proportion to the volume of
electricity they consume. The other main sharehald@VO is the largest Finnish electricity
company, Fortum, with 25 percent of the shares.mbgrity of shares in Fortum are owned
by the Finnish Governmeft. This arrangement is therefore effectively a casttfar the
output of Olkiluoto 3 over the full life of the piaat prices set to fully cover what ever costs
are incurred.

Overall then, the economic risks of building thiarm were borne by consumers, through the
cost-plus terms of the contract, French (and Svdéxpayers through the credit guarantees
and the vendor, Areva NP (majority owned by thenEhe public), through the turnkey
contract.
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Experience at Olkiluoto

From the start in 2005, the construction perio®D#iluoto went seriously wrong, so that

after three years of construction, in November 200@& plant was three years behind
schedule and the vendor, Areva, was suffering selemsed? This was not the result of a

particular problem but the result of a range olufais including: welding, delays in detailed

designs, problems with concrete and with the qualitsome equipment. More generally, it
seemed that none of the parties involved includivey vendor, the customer, or the safety
regulator had a clear enough understanding of ¢agirements building a nuclear plant
placed on them.

In December 2006, the French Ministry of Industhe(French government owns more than
90 percent of Areva) said that the losses to Atesd reached €700 million on a contract
fixed at €3 billion®* The turnkey contract was widely seen as placihghal risk of cost-
escalation on Areva NP. However, even before snbatavork had been carried out, Areva
acknowledged the price was not as fixed as it vaggyed as being. Bertrand Durrande, an
executive vice president at Areva NP said that fiewéurnkey contract doesn't guarantee that
a customer won't pay a penny mofeMe explained that the contract with TVO covered a
certain scope for which ‘there's a fixed price’tire original contract. But, Durrande said,
“when you reach the construction phase, there lvaya a certain number of discussions
because one or both parties realize that the afigiontract doesn't cover everything, or that
some things must be changé8.”

A year later, the strains inherent in a turnkeyt@mt for such a complicated order were
becoming apparent. Philippe Knoche, an Areva NRemssmtative stated, “Areva-Siemens
cannot accept 100 percent compensation responsiliécause the project is one of vast co-
operation. The building site is joint so we abselptdeny 100 percent compensation
principle.®” TVO did not accept this interpretation and the T@ject manager, Martin
Landtman, when asked about Knoche’s statement ‘Saion’t believe that Areva says this.
The site is in the contractor’'s hands at the mont@htourse, in the end, TVO is responsible
of what happens at the site. But the realizatiothefproject is Areva’s responsibilit§®'It
may well be that this dispute will have to be setiin court.

On the finance side, the leader of the syndicatbastks, BLB, had to be rescued by the
German government. In November 2008, it receivedfitist installment of guarantees from
the German government for €15 billidhif this is sufficient to stabilize the bank’s fimees,
the loan to TVO should not be affected.

Compensation for delays has already reached thiedinf@300 million that would be payable
for a delay of 18 months. TVO will not receive cagngation for further delays beyond those
already incurred by September 2006. The possibiligt the cost of buying the power
Olkiluoto was expected to produce during the y@#@9-12 from the Nordic market might
be so high as to cause TVO to default can no lobhgegnored. TVO will have to buy power
from the Nordic electricity wholesale market forl@ast three years. Generating capacity is
getting tight in the Nordic market and becausesfstem is dependent on hydro-electricity, it
is vulnerable to dry winters, which in the past fg@ars have led to wholesale prices
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increasing up to five-fold. For the energy inteesoonsumers that make up PVO'’s customer
base, high and volatile electricity prices are lgriable.

In December 2008, TVO announced that the Areva-8ientonsortium that was supplying
the plant had filed a request for arbitration contey the delay and related costs. Its press
release stated:

"The request relates to a claim presented prewooglthe consortium to TVO, which TVO has
studied and found to be without merit. Understahdal@dvO will carefully study the
documentation now presented and will respond téststated by TVO in its interim review of
January - June 2008, TVO has earlier claimed fanpeEnsation from the plant supplier for losses
and costs incurred due to the delay to the préjéct.

The outcome of the arbitration case is not pretletand the most recent estimates of the
cost overrun were more than a year old in Decerib88 and ranged from €0.5-1.58rn
March 2008, Nucleonics Week reported:

“Areva said it did not record further provisionsaatst potential losses on OL3 in second-half
2007, and Lauvergeon continued to decline to iflettie amounts recorded in 2006 and first-half
2007. Analysts have estimated those provisiong@d#®, but some estimates put the potential loss
at completion of the project at €1.5bit”

Subsequently, in September 2008 Areva NP reportegparating loss of €258m in the first
half of 2008, after the company made new, unspatipirovisions for Olkiluoto. Despite this,
Standard & Poors gave Areva a high credit ratinB@eember 2008. It said it did not expect
lasting negative impacts from the Olkiluoto nor they expect Siemens to exercise its ‘put
option’ to sell its 34% stake in Areva NP.This latter prediction was quickly proved
incorrect (see above) and Areva’s credit rating hhitall from A-1 to A-2. Siemens did
announce charges of €344m for the Olkiluoto dedtsr2008 annual repdft This was in
addition to earlier provisions, which it had deelinto quantify.

The Finnish press reported in December 2008 thawa\thad announced that it was not
interested in future nuclear power projects in &l

The question that is so far unanswered from théito experience is whether this is an
isolated failure or whether it is a demonstratiat the old problems of unpredictable
construction costs and times have not been solved.

Further orders

Despite the problems with Olkiluoto 3, three ugkt have announced they would like to
build a further nuclear unit in Finland. First, TV@as announced it would like to build a
fourth unit at the Olkiluoto site. It has alreadgnmpleted an Environmental Impact
Assessment (EIA) which claimed a new unit of 1080aMW could be online in 2018,
which implies ordering in about 20¥2However, no decision has been taken on the vendor
and the EIA identified nine possible designs (idahg EPR).
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Second, Fortum has announced it would like to baiifttew unit at the Loviisa site where two
Russian designed plants are in operation. Fortubmited an EIA for this site in April
20087, As with Olkiluoto 4, no reactor type or vendorshheen identified yet, but
construction was forecast to start in 2012 with plation in 2018.

The third possible developer, Fennovoima, a consorof about 60 Finnish companies,
including electric utilities, is examining four st and submitted an EIA in January 2608
January 2009, Fennovoima applied to the MinistnjEofployment and the Economy for a
decision in principle on the project. Fennovoimaexts to bring a new plant (one or two
units) of 1500-2500MW on line in 2020 It has identified Westinghouse/Toshiba and Areva
as the two most likely vendors.

The Minister for Economic Affairs, Mauri Pekkarindmas said that Finland would only need
one T(%W reactor by 2020. The Finnish governmene&spto make a decision in early
2010:.

How far these applications are seen as complimgraad how far they are seen as

competing is difficult to say, but it is difficutb see how Finland could accommodate the
output of three new units of, say, 1700MW, incregdrinland’s installed capacity by about

50% unless much of the output was exported (thisldvaeed substantial new transmission
capacity).

Risks to Areva of Olkiluoto

The direct consequences of cost overruns, unlésgya proportion can be passed on to the
customer will make a significant impression on Agewrofits. Areva has already written off
about €800m so this amount has no more impact enarThe profitability of the ‘Reactors
and services’ division has been well below thathef other divisions in 2006 and 2007 but
these other divisions are large enough that Arevaained a profitable company in those
years. If it can phase any further losses oventhé 3 years, the impact should be relatively
small. The indirect consequences are likely to lbehrhigher. Olkiluoto was supposed to be
the showcase for EPR technology and for it to lgowee so badly wrong is severe blow to its
reputation. Even more damaging is the spectaclereba suing its customer and this may
harm its chances if a further reactor order fotdfid is approved.

3.3 UK

3.3.1 EDFinUK

EDF entered UK in 1999 with the purchase of Lon@tectricity (see above), a distribution
and retail electricity company with a small amoohtgenerating capacity. Subsequently it
bought the retail businesses of two more of thevipts 12 regional retail companies of
England and Wales (South West and South East)vamaniore of the distribution (‘wires’)
businesses (Eastern and South East). EDF also baugth (4000MW) and gas fired
(800MW) capacity so that by 2007, it owned 4.9GWgeheratiod®* This makes EDF the
largest distributor of electricity in the UK (with.9m consumers) but only thé" %argest
retailer (with 5.5m consumers), although the markeares of the 6 big retailers are
reasonably comparabl& EDF is a relatively small generator producing o284TWh in
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2007, all allocated to its residential and SME omsrs'®® It buys the rest of its
requirements, for its industrial consumers, frone tmarket and from the 2000MW
interconnector to France. This policy of coveritgydales to residential and SME customers
from its own plants, buying the rest of its neesf the market is a policy largely followed
by the other 5 large generator/retail companiéritain. The industrial consumer ‘market’ is
supplied to a significant extent by the nuclearacély owned by British Energy (10.7GW).

Table 11 EDF in UK

2007 (% change from 2006)
Sales (Em) 5744 (1.2)
Of which electricity (Em) 3895 (-2.6)
Profit before tax (Em) 342 (-15.6)
Electricity sales (GWh) 52435 (-1.9)
Number of retail customers (th) | 5539 (+0.8)
Generating capacity (GW) 4.9 (0)

Source: EDF Energy (2007

Table 12 Generating capacity in Britain

Generating capacity (GW)
RWE 10.7
British Energy 10.7
E.ON 9.8
Scottish & Southern | 9.3
Scottish Power 6.4
EDF 4.8
Centrica 3.5
Others 18.0
Total 73.1

Source: DECC (2008}

The take-over of British Energy

British Energy was created in 1996 as a privateedtricity generation company to own all
except the first generation nuclear plants in Britgexcluding the ‘Magnox’ plants). This
gave them about 10GW of generating capacity conmgria PWR and 7 Advanced Gas-
Cooled Reactor stations, each of about 1200MW amdpcising 2 reactors. The economics
of these plants were so poor that the sale priceony £1.7bn, so effectively the plants were
given away. The company prospered while the whideskectricity price was high but by
2002, when the wholesale price was low, Britishrgys income from electricity sales was
less than its costs and the company collapsed.sfuee plan was brought in by the UK
government and the company re-launched in 2005p(tn&s had continued to operate in the
interim). This cost taxpayers in the region £16%n.

Since then, the business has prospered again,nhutecause of very high energy prices.
The fundamentals of the business have generalgridedted significantly. In 2002, when the
company collapsed, the operating cost of the nughants was about £16/MWh. British
Energy subsequently acknowledged expenditure onterence was less than was necessary
for the long-term reliability of the plants. Sin@®02, when operating costs were at their
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historic low, costs have risen sharply. In 2007&rating costs were £30/MWh compared
to £27.1/MWh in 2006/07, an increase of 11%, witile realised price was down by 8%

from £44.2/MWh to £40.7/MWFK’” Output in TWh was the same (54.1TWh) as in the
previous year but 20% down on 2003/8%Half year results can be misleading but for the
first half of 2008/09, while realised price was smat up, operating costs were

£41.3/MWh, 60% up on the previous comparable peaiod output was 30% down on the

previous period®

While British Energy is hopeful that some of thelgems that caused this reduction in
output can be solved, it is far from clear thatjrathe past, new problems to replace them
will not arise. Of the 7 AGRs, which originally had licensed life of 30 years, two are
already more than 30 years old, while three maegeaiout 25 years old and the other two are
20 years old. Only the PWR, completed in 1995 aamfidently be expected to operate for
more than 10 years into the future. If electrigitices continue to fall from their high point in
summer 2008, British Energy’s financial positiorillaok precarious.

The ‘price’ for the rescue of British Energy by payers was that the British government was
effectively given a 67% stake in the company. 1©20the British government sold about
half these shares to the market and in 2008, itemged an interest in disposing of its
remaining shares but as part of a deal that lethéotakeover of the whole company. A
number of companies expressed an interest butBDly placed a firm bid. The initial bid
was rejected but an increased bid of £12.5bn waspaed in September 2008. Exchange
rates were unstable in the second half of 200&bthe rates prevailing in September 2008,
this valued the company at about €15th.

The deal

The deal was a relatively complicated one becati$&s size and strategic importance. The
size of the deal meant that EDF could not pay fotidh Energy in cash as it had done with
most previous acquisitions. The company was bobghtake Acquisitions, a wholly owned
subsidiary of EDF. EDF said it would finance thaldarough a syndicated loan, a revolving
credit with an average interest rate of 7%, whiduld provide €13.9 bn. EDF said it would
provide the rest in cash. An agreement has beee mild Centrica that it would take 25% of
Lake Acquisitions at a cost of £3.IHh By January 2009, the deal had not yet been
completed. Centrica raised £2.2bn from its shaddrsl through a rights issue and this is
expected to fund most of the acquisition if thel deaompleted

From a regulatory point of view, the deal had tocapproved by the competition authorities,
for EDF, the European Commission’s competition arities. Approval was given in
December 2008 but on the following conditions: BhtEnergy must sell a 2000MW coal-
fired plant (Eggborough) and EDF must sell an 800\¢-fired plant (Sutton Bridgé}?
EDF must also agree to sell minimum amounts oftedgty in the UK wholesale market,
dispose of land at either Dungeness or Heyshamcthat be used to build a new nuclear
power station, and end one of its three conne@greements with National Grid. The plant
disposals and the sale of the stake to Centricaldv@ave EDF with about 10.8GW of
generating plant, almost the same as its threeedargvals E.ON, RWE and Scottish &
Southern:* Centrica would end up with about the same amofintapacity as Scottish
Power. It is not clear what the implications oflisgl a certain amount of power to the market
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would be. Whether the land disposal and the suer@mgl of a grid connection agreement will
make other companies more likely to build nuclelEnts in UK is far from clear. The
acquisition by Centrica of 25% of British Energy wia also have to clear UK anti-trust
authorities.

Rationale

There were three factors identified by EDF as bdielyind its decision to take over British
Energy. First, as the tables show, EDF has mushgeserating capacity than its competitors,
and the addition of the British Energy capacity Wioas argued above, put EDF on a par, in
terms of generating capacity with its main riv&scond, the acquisition gave it ownership of
all parts of all the main sites where new nucleawgr plants could be built in the UK, in
particular, sites where two new EPRs could read#yaccommodated. Third, the highly
problematic nature of the British Energy plants nseaBritish Energy needs a
disproportionately large staff of skilled nuclegesialists to keep these plants on-line, which
EDF can accommodate. This represents a usefulbsisk especially in Anglophone markets,
such as South Africa and USA.

While these three points have some logic, the etdr from convincing. The price looks
very high, especially given that there were no cetimg bidders and given the deteriorating
economics of the ageing stock of reactors EDF akisig on. Little would have been lost by
waiting a year during which lower output and fadlielectricity price would have been likely
to significantly reduce the price. EDF argues thakeeds to increase its generation to be on
par with its main rivals, however there is a signaiht amount of coal and gas-fired plant not
owned by its rivals it could probably have purcliase

The argument on sites seems no stronger. Of thie swned by British Energy, two
(Hunterston and Torness) are in Scotland, which ta&n a decision not to allow
construction of new nuclear plartts.Hartlepool is not suitable for a new nuclear plafttis
leaves Heysham, Sizewell, Dungeness and HinkleptPbiowever, all these sites, except
Heysham also house Magnox stations owned by thergment’s Nuclear Decommissioning
Authority (NDA), which would be anxious to gain mme from selling the sites. The other
site mentioned as suitable for twin units, Wylfa,awned mainly by the NDA. It seems
inconceivable that the UK government, which sin@@&has always stressed its priority to
have more than one company building nuclear pov@ntp in Britain would allow any
company, including EDF, to be prevented from buiddplants because it did not have access
to the sites or a grid connection.

3.3.2 Arevain UK

Areva NP has not been a major supplier to the WKt would depend on the companies that
might build plants in the UK choosing them as sigspEDF would almost certainly choose
Areva NP. While E.ON had signed a memorandum oftstdnding with Areva to use the
EPR design, it was reported in January 2009 thaadt backed away from that commitment.
RWE is understood to favour the Westinghouse AR3180 if E.ON and RWE build plants
in the UK in collaboration, the AP-1000 may be there likely reactor choicE® Iberdrola,
the Spanish owner of Scottish Power, announcednoaly 2009 that it might build nuclear
plants in UK, but it supported the EPR, the ESBW& withdrawn) and the AP-1000 in the
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UK’s generic design assessméHtso even if it were to enter the UK market, itas from
clear that it would order the EPR.

In 2007, Areva NP submitted its EPR design as drfew designs to be considered by the
UK Nuclear Installations Inspectorate (NII) for tkcation in the UK. Of the three other
designs, the Canadian ACR-1000 and the GE ESBWR t@th withdrawn leaving only the
EPR and the Westinghouse/Toshiba AP-1000. NIl kxagreenced considerable difficulties
recruiting inspectors and is still some 40 inspectelow its required number. Approval for
these two designs is not expected before about/201 December 2008, Areva announced
agreements with UK firms Balfour Beatty and RollsyBe and with Vinci (its UK subsidiary
is Taylor Woodrow) to become suppliers for EPE4f nuclear build does go ahead in the
UK, it seems likely that EDF will be one of the mailayers and it would be very surprising
if EDF was to choose a design other than the AERR.

3.4 USA

3.4.1 EDF in the USA

EDF’s first significant entry into the USA was i0@5 through the creation of the Unistar 50-
50 joint venture with the US utility, Constellatiobnistar would build new nuclear plants
using the EPR design, which, in December 2008, enaakget date for certification by the
NRC of February 2012. Constellation owns about 3\O& existing nuclear power plants at
three sites (Calvert Cliffs, Nine Mile Point anch@a)°.

In September 2008, EDF tried to take over Consiefiadbut were outbid by MidAmerican

Energy Holdings, a private company controlled byrk&fa Buffet. It was reported that the
rival bid for Constellation could derail their near ambitions in the USA if MidAmerican

did not support new nuclear build. However, in Daber 2008, EDF announced an
agreement with Constellation to take a 49.99% hgldin Constellation’s nuclear subsidiary,
Constellation Energy Nuclear Group. The deal waseditirough the EDF subsidiary, EDF
Development Inc, and will cost US$4.581Mid American Holdings amicably withdrew its
offer. The Unistar joint venture will remain separérom this deal.

Whether the purchase of the stake in Constellagioniclear assets would make any sense
without the new build plants is far from clear. Hower, it is clear that EDF regards it as part
of its bid to build new plant and expand the scopéts operations into plant design and
construction. Nucleonics Week reportetEDF Chairman/CEO Pierre Gadonneix defended
the decision to buy what some in France are caldiftj US nuclear plants as a ticket to what
will be ‘the world's largest nuclear market tomavts *4

The purchase has received a mixed reception withnaber of commentators believing that
EDF had overpaid for assets for which there wereseparate account® The price of
US$2400/kW seems high for reactors that range 280 years old®
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Unistar plans to build EPRs at up to three sitedv&t Cliffs, Nine Mile Point and a new
site, ElImore (see below). By December 2008, theNR& had received and accepted for
detailed review (docketed) applications for Combir@onstruction and Operating License
(COL) for three units of the four units. Each usiin a different regulatory jurisdiction and
has unique features so they need to be considepedately. The NRC's review is expected
to take 36-42 months, and state regulatory revies® & required. For loan guarantees,
utilities were required to make a Part 1 applicatior funds by September 2008. Part 1
application has a US$200,000 non-refundable fee.O@E received Part | applications for a
total of US$122 billion in guarantees to supportr&w nuclear reactors. The department
reviewed the Part | applications and gave a pyiaiinking to each project to help guide
utilities as to whether to make the Part 2 apgdbeatwhich had to be in by December 2008.
Part 2 has a US$600,000 non-refundablétée.

Table 13 Status of Unistar applications

NRC Process DOE Loan guarantees
Nine Mile Point 3, 4 COLA™ submitted Part 1 submitted, part 2 deferred
Calvert Cliffs 3 COLA submitted Parts 1 & 2 submitted
Elmore COLA expected Q3 2009 -

Source: NRC, 2008°

The Calvert Cliffs project is 100% Unistar andhe tmost advanced of the Unistar projects. It
is forecast to cost US$7.2B. Unistar ordered forgings and other long lead-tiractor
components for Calvert Cliffs in 2006 and 2007. &t@l COLA, mainly the environmental
report, was submitted in July 2007 and was dockétedhe NRC in January 2008. The
remainder of the COLA was submitted in March 2008 aas docketed on June 4, 2008.
The COL could be issued in March 2012. However stémihas said it hopes to break ground
as early as the regulatory process allows, whiakidcbe in 2009 and the most optimistic
completion date is 2015, although this looks venjikely to be achieved. Part 1 of the
application for Federal loan guarantees was suedittithin the deadlines (September 2008)
while Unistar expected to submit Part 2 within teadline of December 208% Further, the
Nine Mile Point project is also 100% Unistar. Then@bined Construction and Licensing
Application (COLA) for this site was submitted ine@ember 2008 and docketed in
December 2008. Unistar submitted a Part 1 apptindtr Federal loan guarantees within the
September 29 2008 DOE deadline, but did not subitaitt 2 within the December 2
deadline'®® A company spokesperson said an application woully de submitted if
Congress provided more funding. Finally, the Elmsite is still at an early stage of approval
and a COLA is not expected to be submitted befode2009.

Overall, of the sites owned by Unistar, only thelv€d Cliffs site seems to have made
significant progress and incurred major costs foFEConstellation has said it will not make
a final decision on building new plants until “wee'satisfied that our expectations have been
met concerning safety, cost and regulatory suppdttThe US DOE ‘nuclear power
deployment scorecard”, updated on January 7, 2009, stated that despieast 6 years of
effort, ‘no utility has committed to constructingnew advanced reactor’ under the Nuclear
2010 programme that President Bush launched in.2002
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It is difficult to quantify EDF’'s commitment to tHdS market. The stake in Unistar cost them
US$4.5bn. It has also provided Constellation witBR$600m in liquidity and Constellation
has an option to sell EDF a stake in some of it+maclear assets for US$2bn, so this deal
may cost EDF more than US$78% The extent of EDF’s financial commitment to Unisis
even more difficult to evaluate.

The investment in the USA appears quite specula@vedit guarantees seem the key for the
initial orders to be placed. Unless the new Obadraimistration is prepared to increase its
offer of credit guarantees from the current figuk US$18.5bn to in excess of about
US$100bn, any US programme may well be confineaiiandful of unit$*3 Whether orders
will be possible without credit guarantees is fesni clear. If nuclear ordering did not
resume, EDF’s investment in the USA would havdelitbgic and, as it had to do with
investments in Brazil and Argentina, they woulddméd again, potentially at a significant
loss.

3.4.2 Arevainthe USA

Areva has also made a significant commitment tdiBemarket. Apart from the reactors that
Unistar is hoping to build, three other US utiktibave chosen the EPR for their plans to
build nuclear power plants, all using Unistar exgace and expertise. The Bell Bend site is
a PPL (Pennsylvania Power and Light) project. A @Qtas submitted in October 2008 and
docketed two months later. PPL submitted a Parfpglieation for loan guarantees in
December 2008. AmerenUE has submitted and had teatlee COLA and has applied for
loan guarantees for a unit at its Callaway site afilo Power has announced its intention to
build two EPRs but it is not expecting to submZ@LA before the 4 quarter of 20093*

Areva is seeking US Federal loan guarantees fopléened uranium enrichment plant in
Idaho. It is competing with two other companiedtild enrichment capacity in the USK,
The US DOE has set aside US$2bn in loan guaratdgesy for enrichment capacity, which
may be in short supply within a few years. The Arelant is expected to cost about US$2bn.
Regulatory review by the NRC is expected to takeua2-3 years so construction could start
as early as 2011, with operations commencing it2@8teva plans to employ 250 full-time
workers at the operational site and 1,000 duringstraction™**

Areva has also announced a joint venture with tBecompany, Northrop, to build a reactor
component manufacturing facility in Newport NeW5.It would produce reactor vessels,
steam generators, pressurisers and other large wémquipment. Work is expected to start
on the facility in the first half of 2009, with cquetion scheduled for 2011. Areva Newport
News will then receive forgings from their pointsarigin (Japan Steel Works (JSW) and
Creusot Forge in France) and will fabricate thect@acomponents. The factory is expected
to cost US$363m and will create about 500 skilldasj JSW will supply Areva with large
forged parts for nuclear power plants until 2016 &ryond under an agreement announced
by the two companies on November 4 2008 (Arevaalsstaken 1.3% of JSW'’s stocky.

The NRC process represents a significant risk tevAr The EPR design has received
certification by the Finnish and French regulatangl is undergoing review by the British
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regulator. However, in January 2009, the US desgyew process was still 3 years from

completion (longer than the Finnish regulator toa the NRC is clearly not assuming any
analysis carried out by other regulators. Therthésefore a significant risk that NRC could

ask for significant design changes, which couldseacosts and at worst, could be

embarrassing for the Finnish and French authoriitidgey are seen to have approved design
features that were not acceptable to US regulators.

Overall, Areva has made a major commitment to tBentarket. Whether the enrichment and
component manufacturing capacity it is hoping tddowould make sense if the US market
failed to materialise is far from clear.

3.5 China

3.5.1 Arevain China

China has, for more than 3 decades, been seemapanew market for nuclear vendors. In
practice, this promise has never been realisethimmain reasons: nuclear ordering in China
has consistently been at a much lower level thaackst by the Chinese authorities; and
China is reluctant to import plants unless techgpltransfer is part of the deal. It seems to
prefer to import one or two units with strong teclugy transfer terms included and then
build further units without foreign assistance.

Nevertheless, Framatome won orders for two 900MWRBWDaya Bay) after a lengthy
period of negotiations. Construction started in7188d was completed in 1982 China has
subsequently completed (2 units) or has under ogeigin (9 units) 11 units of essentially
the same design, without any significant input frémeva. It also bought two units of the
Candu design (construction start 1998), which teaddian vendor, AECL hoped would lead
to further orders, but none has materialised. @iryil it has completed two units imported
from Russia (construction start 1999), but agagrdhis no immediate prospect of further
orders.

Further, China's State Nuclear Power Technologyo@iered 4 AP-1000 plants (at the
Sanmen and Haiyang sites) in March 2007 from T@gWestinghouse after a tender process
lasting about 5 years and in competition with AfeMBPR design. The deal included the
‘blueprints’ for the design. Construction work igpected to start in 2009. It was reported
that Areva’s reluctance to transfer technology harmeg its bid. Xinhua Financial News
reported:

“Stephen Kidd, director of strategy and researcthatWorld Nuclear Association, said that the

French company lost out to Westinghouse, now owbgdlapan's Toshiba, because it was
unwilling to transfer key technologies and thersbye Chinese efforts to localize advanced PWR
technology. "(Areva) wanted to keep the bluepriotstheir reactor design to themselves," Kidd

said.”

However, in November 2007, Areva announced a aeslipply 2 EPRs (at the Taishan site)
to China for completion in 2013/14. Xinhua Finah&aws reported:
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“Areva will deliver uranium and other essential guots and services for the two reactors until
2026, according to the French company. It has ajgeed to transfer key EPR technologies to the
China Guangdong Nuclear Power Corporation (CGN%.“

The contract to Areva was reported to be for €8iredng the nuclear island and the ftfél.
Other costs, such as on-site costs are substéntighave not been reported so the overall
forecast cost of the plants is not known.

How far this order represents a change in policyAbgva on technology transfer has not
been clarified. However, it seems clear that thame highly unlikely to be any follow-up
orders for either Westinghouse/Toshiba or Arevasmlthere is a major change in Chinese
policy. Indeed, Areva might find that Chinese versdwill be competing against them, with
similar technologies and very competitive pricegiernational nuclear markets.

3.5.2 EDF in China

EDF has been involved in nuclear projects in Cliegmanore than 25 years. For the Daya Bay
project, EDF provided project assistance and teahrsupervision for construction and also
won some training and service contracts. EDF was alconsultant and contractor for the
two-unit Ling Ao station between 2002 and 2004. ldwer, its involvement in the EPR deal
is much more significant. In August 2008, EDF tak30% stake in a joint venture with

Guangdong Nuclear Power Holding Company to formea rrompany, Taishan Nuclear

Power Company (TNPC), building two EPRs at TaishanChina's Guangdong province.

EDF will retain its 30% stake in TNPC for 50 yearsthe maximum permitted for a joint

venture in Chind®® The order has been valued at €8bn and if EDF t8Rés of this, its

nuclear investment in China will be at least a®&fi6bn***

3.6 Other markets

Areva has been linked to a number of other marketdiding South Africa, India and the
UAE. However, the call for bids the South Africatlity, Eskom, made in 2008, in which
Areva NP was competing with Westinghouse/Toshiba al@andoned in December 2008 and
it is far from clear if and when the competitiongtmi be re-opened. This was despite the fact
that Areva claimed it could have backed 85% of tlost of the plant by export credit
guarantees. This illustrates the important poiat &xport credit guarantees are of more value
to the plant vendor, because they ensure theybeilpaid, than to the utility. Export credit
guarantees do not prevent the utility going bankrapr do they protect the utility’s credit
rating. Engineering News reported that the issue tva credit rating of Eskon®

‘In fact, ratings agency Standard & Poor’s saidltiirsday that South Africa's National Treasury
needed to extend “unconditional, timely guarantess’tss all Eskom's debt stock if it hoped to
sustain the utility's current BBB+ investment-gramledit rating. The National Treasury was still
to announce the details of the package.’

It has been reported that a memorandum of undelisiaiMOU), including the intention to
build two EPRs, would be signed in February 2008wben Areva and the state-owned
Nuclear Power Corporation of India Limité®. Even if this MOU is signed, it is far from
being a firm order and many MOUs come to nothirag, gxample, if finance cannot be
arranged.
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There has also been speculation about orders &tUE and some UAE interests have
spoken about a reactor being on-line by 2017. Heweyiven that the UAE had not set up a
functional regulatory agency and that there wo@gblitical issues that might get in the way
of orders being placed, this seems hopelessly gitan

4. The market for EPRs

Four EPRs have been sold already (two to Chinacsiedeach to Finland and France). As
noted above, the Finnish and the French order game badly but, in the case of Olkiluoto, a
significant proportion of the losses have alreaggrbwritten off, and Areva is not so exposed
to losses at Flamanville because it is not a tuyrmkeject.

Where might additional sales come from? Plans iimgl EDF and Areva have been

announced to build a further 11 units in France, &l the USA. None of these projects
have yet been firmly ordered. While there is argjriikelihood that a few EPR orders will be

placed in France, if life extension for the exigtplants is feasible, the market could be no
more than a handful of units. In France, Presi@&arkozy has announced that France will
build a second and third EPR to follow-up EDF’sriémville order, the second to be built by
EDF at its Penly site and the third to be built@&§F Suez at a site yet to be determititd.

In the USA, US utilities have announced plans tdldbeix units of the EPR desidf®
However, there is no certainty that any orders ballplaced unless the new US government
offers loan guarantees. The amount of loan guaeamé&ered will determine how many of
the approximately 30 announced projects will atyubé built. If significantly more is not
offered than was planned at the start of 2009, ncenthan about 4 units will be built. It is
unclear whether any of these will be EPRs, but ahlYJS EPR project is reasonably
advanced and it is behind several other projecisergueue.

Finally, EDF has stated its intention to order afstEPRs for the UK markét? In the UK,
EDF is clearly ahead of its rival utilities in plang nuclear plants, but the sticking point
might be the UK government’s stated determinatioh to offer subsidies to new nuclear
units. If, in 3-4 years time, when design apprdwad been given and site consent given, EDF
finds it cannot proceed without subsidies and thesenot forthcoming, it may be that no
orders will be placed.

Beyond these relatively well developed proposdisre are a number of possible markets,
but all are still speculative. There are utilityap$ to build another nuclear unit in Finland.
However, there still has to be political approvanafor a new unit and the utility chosen to
build it (of the three competing) has to choose ERBr competing designs. This seems far
from certain given the poor experience with Olkilu@.

UAE has made optimistic projections about nuclegracity, but even if these were to result
in orders, it is not clear these would go to Arekarlier press reports that Areva had been
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chosen as vendor have proved premature and theha&Eigned a number of co-operation
agreements with countries other than France arfdatiter vendors.

How quickly the situation in South Africa with regato Eskom’s credit rating might
improve is hard to predict, but if the South Africgovernment and Eskom believed it was
just a matter of a year or two, they would surehwé put the tender on hold, instead of
abandoning it. China is a large potential market dlipast experience suggests that now
China has imported 2 EPRSs, any further units of design will be supplied from China.

Other markets are even further off, e.g., TurkengzB, Viet Nam, Canada and Switzerland
while some, e.g., Germany, Italy, Spain and Belgivauld require major political reverses
that would be politically highly contentious.

Thus, in the next five years, it seems unlikely Varavill win more than a handful of units
and in the next decade, perhaps 10-15 would bendedmum. Beyond that, a number of
additional markets could open up and the rangenmedainty is much higher, but past
experience suggests that the proportion of ordets rmhaterialise in comparison with those
projected is very low. In addition, by then, unléissre is a large number of orders for EPR
that allow its updating, it may well have been menmed obsolescent by newer, more advanced
designs.

For Areva, the consequences of this uncertaintyyat@ecessarily very serious. If few orders
are placed, it still has its main business, wh&ckdrvicing, providing fuel services and spares
for the existing fleet of reactors. It is unlikely spend large amounts of money on new
equipment production facilities until the flow ofders is sufficiently large to clearly warrant
this investment.

EDF claims the cost-over-run at Flamanville becaofséhe problems suffered in the first
year of construction are in the order of 20% of tihi@l cost but it is not clear how reliable
this figure is. EDF’s dominant position in the Fearelectricity market may mean it can still
pass any losses on to consumers and given thahlsales in France are in excess of €32bn,
a cost over-run of less than €1bn, spread overrakeyears would have little impact on
electricity prices even if it was fully passed am ¢onsumers unless the regulator can
persuade the government to take some very tougbioles on electricity prices. This seems
unlikely.

5. Conclusion

This report examines the financial situations ofFfFe&hd Areva and, in particular, what the
impact of problems at the Olkiluoto and Flamanvilleclear construction sites will be on
these companies and their shareholders. It lookewatdependent these companies are on the
achievement of their objective to obtain ordersdbleast 35 more EPRs in the next decade
and it examines what part these companies will mfi@ancing these orders.
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5.1 Public ownership

The ownership of both companies is dominated by Enench government and the
government has consistently used its ownershipede companies as an arm of government
policy. For example in the 1970s and 1980s, EDFAmda’s predecessor, Framatome, was
given whatever resources and backing needed ty damough the government’'s nuclear
ambitions. The French government continues to kieset companies as a policy instrument
and is therefore unlikely to want to lose contrdl tbese companies. While there is a
likelihood that the French government will sell sormore EDF shares and that private
capital will come into Areva, for example througbW/gues, ownership is likely to continue
to be dominated by the French government. Fordreséeable future, the shareholders of the
two companies will essentially be the French goremt, especially after the withdrawal of
Siemens from Areva NP. The withdrawal of SiemensfiAreva NP, apparently because it
was unable to influence Areva NP’s policies suéfitly will also remove a potential obstacle
to the French government influencing Areva’s pelicto meet its own priorities. However,
the withdrawal of Siemens from Areva NP does prefieancial problems because of the
need to find the capital to buy Siemens out. It aem® to be seen whether it will lose
significant technical expertise and how quicklyrBens can emerge as a major competitor in
nuclear markets.

Government ownership is a strength and a weakmedsoth companies. It gives both
companies huge financial strength and strategikibgcin world markets, for example
through loan guarantees for export orders. Howevee, French government’s policy
objectives might not always align with the corperatterests of the two companies. For
example, the French government could impose rdsting on Areva, such as privatisation,
merger with Alstom or a partnership with Bouygu&kich are not in Areva’s own interests.

5.2 The French market for Areva and EDF

Any plausible cost overruns at Flamanville, whichl wepresent less than 2% of EDF's
generating capacity in France, can probably edslyabsorbed, while the output is not
needed to meet French demand so construction timgum will also have little impact.
However, it seems implausible that the European i@ssion will allow EDF to continue to
have ade facto monopoly in the French electricity market andeaist one major competitor,
probably GDF Suez, is likely to be given or allowtedtake a significant proportion of the
market. What this will mean for the existing nucl@tants is far from clear. Transferring a
proportion of them to a competitor would be highldgntentious and would be fiercely
resisted, but even if EDF retains these, it seekedylthat EDF’s ability to use its French
customer base to underwrite foreign investmentsheilreduced. The proposal to extend the
lives of the existing plants to 60 years probabbkes economic sense to EDF. However, if
the plants were kept in operation for an additid2@lyears, the market for EPRs in France
would be very small and it would make it hard f@Hto retain its capabilities as a nuclear
plant designer and engineer.

For Areva, it will be difficult for any competitor®o make any impression on the French
market share but even the threat of limited contipaticould erode Areva’s profit margins.
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The company’s reprocessing business is likely tomkhunless the trend to plan to dispose of
spent fuel directly is reversed. EDF will be reamdtto reprocess its spent fuel if, as seems
likely, direct disposal is cheaper. EDF’s propasaéxtend the lives of its existing plants to
60 years means that the huge replacement markeeéators in France that Areva was
expecting would dominate its EPR sales is effettiuedefinitely postponed and its future
reactor sales can only be a small proportion ode¢hareviously expected.

5.4 Foreign markets

EDF has adopted a new policy in the last year wésting heavily in electric utilities in
markets where it hopes to build and operate EPRstdras announced it expects to invest up
to €50bn in new nuclear power plants worldwide B2@™° In the UK and the USA, EDF
has bought existing nuclear power plants as weblasning to build new ones. It has bought
British Energy for about €15bn, 49.9% of Constélias nuclear assets for about €6bn
(USA). Its British Energy and Constellation investms have been criticised for being over-
priced. Losses with existing plants can mount ugy ¥ast, as was illustrated in the UK in
2002 when British Energy collapsed alarmingly qlyickecause the cost of its power fell
marginally below the market price. If the nucleaarkets in USA and UK do not materialise,
EDF could be left with some very expensive assétémoted value. For China, EDF has
taken a minority stake in a company building nevelear plants while its role in South
Africa, if any, is not yet clear. If the projectedles of EPRs other than those in USA and the
UK do not materialise, the impact on EDF will prbbanot be major. It would have acquired
the resources it would need to fulfil these pland d the plans do not materialise, it will
simply not acquire these resources.

Areva is also investing heavily in foreign marketspecially the USA, where it is expecting
to build major new facilities. For future react@les, Areva NP is heavily committed to just
one reactor design, the EPR, with its other opt®hsng way from commercial application.
Its projections of reactor sales do not seem gaksd if the manufacturing facilities it is
building are left under-utilised, this could be #ypsto them. If the EPR continues to
encounter technical problems or if the US (or Uldjesy regulatory processes throw up
significant issues, Areva NP will have serious peais remaining a credible reactor vendor,
especially after its errors with its previous desithe N4. Unless it can salvage the Olkiluoto
project, which is three years late and at least 5% -budget, very quickly, the damage to
its reputation will be severe. Prospective cust@meitl hardly be impressed by a vendor
locked in a bitter struggle with one of its custesy@ppearing to try to renege on a turn-key
contract.

5.5 Finance, debt and credit ratings

Both EDF and Areva have long had a stream of sdaus&ess with limited competition that
dominates their financial position. In the caseE@F, it is the French electricity market,
where it has an effective monopoly over most sectdithe market. For Areva, there are its
reactor servicing and fuel supply businesses ealhean France where it has had a market
for the 58 operating reactors with little realistiompetition. These large, relatively secure
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markets are on such a scale that the losses ewanrfrajor failures such as the Olkiluoto
project and perhaps the Flamanville project caalisorbed over 3 or 4 years with relatively
little impact on their overall profits. They havés@ allowed the companies to take on
relatively risky investments, such as EDF’s inve=tts in South America secure in the
knowledge that these would be underwritten by tlemire businesses. However, both
companies appear to be moving in to a period wheese secure businesses will become
more risky. This comes at a time when their stiatpans call for major investments, which
will tend to significantly increase their debt lésjeperhaps putting their high credit rating at
risk. Both companies have said they want to selbteg businesses to keep their
indebtedness under control, but whether they aahbusinesses to sell that will not damage
their corporate prospects and will raise enoughewdn achieve this remains to be seen. A
weakening of their credit rating will have conseages that will be felt throughout their
businesses.
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