
  2

AREVA IN CHINA 

Press contact: 
Frédérique Michaux / Nicolas Hélas-Othenin  

Tel.: 00 86 10 85322300 
Fax: 00 86 10 85324801 

Julien Duperray 
     Tel: 33.1.34.96.11.47 
    Fax:  33.1.34.96.16.54 
press@areva.com 

PRESS KIT

November 2007 



           
 
 

1

 
 

CONTENTS 
  
 
 
Introduction         page 2 
 
 
China's need for energy       page 4 
 
 
Sources of China's energy mix      page 6 
 
 
The challenges of China's nuclear program    page 14 
 
 
AREVA - Supporting China's ambitious nuclear program page 18 
 
 
Strong opportunities in renewable energy    page 21 
 
 
A high potential market for AREVA's T&D Division  page 22 
 
 
Main Acronyms and References     page 25 
 

 
 



           
 
 

2

 
INTRODUCTION 

 
China has a great need for secure, safe, and economic energy supplies that combat the 
greenhouse effect and global warming. Since January 2002, China, the most heavily 
populated country with more than 1.3 billion inhabitants in a territory of 9.5 million km2 
(17 times larger than France), has a nuclear capacity of 9 GWe with 11 nuclear plants 
on line. Forecasts of electricity consumption report a need for 900 to 1,000 GWe per 
year through 2020, and at this time the country’s objective is to increase nuclear-
generated electricity from 1% to 4% of its total output. This means a need for additional 
30 GWe, which is the equivalent of twenty 1,500 MWe reactors. 
 
In addition to nuclear power, China is pushing renewable energy. With the passage of 
the 2005 Renewable Energy Law, China's government imposed a national renewable 
energy requirement that is expected to boost the use of renewable energy capacity from 
10 to 12 percent by 2020, up from 3% in 2003. This law requires power operators to buy 
electricity from alternative energy providers and gives economic incentives to these 
providers. Consequently, China is expanding its interests in renewable energy sources 
including wind and bioenergies, among others.  

Map of China 
 

 
 
 
It is in this context that AREVA, a world expert in energy, creates and offers solutions to 
generate, transmit, and distribute electricity for China. Based on its long experience and 
global presence, AREVA has become the worldwide leader for nuclear energy in the 
areas of construction, equipment, and services for nuclear power plants, and for the 
whole nuclear fuel cycle. AREVA is also a world leader in electrical power-grid 
equipment and systems.  
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AREVA has been working with the Chinese since the 1980s, has offices in the country 
and more than 2,600 employees. A long-standing and uninterrupted collaboration 
between both France and China has been the key to AREVA’s success. The 
construction of the Daya Bay and Ling Ao nuclear power plants, which were major 
Chinese achievements, stands as a symbol of this strong cooperation. Not only did 
significant technology transfers take place, but manufacturing and engineering were 
achieved in China by Chinese firms and high-level Chinese engineers, thus 
guaranteeing technology transfer.  
 
Sustainable development is one of AREVA’s top priorities in contributing to safe and 
competitive CO2-free power generation for China. Therefore, AREVA is now bringing its 
expertise in bioenergies (renewable energy from materials derived from biological 
sources) to China to meet the needs of its renewable energy market.  
 
AREVA is also expanding its electricity transmission and distribution activities in China. 
It now has in place 11 sales offices, one wholly-owned factory, and ten joint ventures. 
An additional three joint ventures will be in operation by the end of 2007. Thus, 
AREVA's T&D activity brings to China a wide range of solutions to ensure the reliability, 
quality, and safety of electricity transmission and distribution. Through its information 
management systems in China, AREVA efficiently operates the transmission and 
distribution network.  
 
AREVA is committed to pursuing its long-term partnership with China and helping the 
country meet its major power needs.  

Map of AREVA's presence in China 
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CHINA’S NEED FOR ENERGY 
 

A considerable rise in the demand for electricity 
 
China has undergone considerable economic expansion in recent years, with a 
sustained Gross Domestic Product (GDP) increase of 9.6% per year, and a GDP of  
1 890 billion US dollars in 2005 (economic conditions of year 2000). After the United 
States and Japan, China is set to move into third position. Figures released in July 
2007, by the Chinese National Bureau of Statistics show that China's annual economic 
growth surged in the second quarter of 2007 to an 11-year high of 11.9%. At the same 
time, its demand for electricity has soared: electricity consumption reached in 2006 a 
growth of 14.2%. 
 
Power generation in China grew steadily until the end of the 1990s. Then between 2003 
and 2005, there was a considerable jump, 14.5% in 2004 and 16.9% in 2005, which 
placed China second in the world as an electricity generator. 
 
The 16th Chinese Communist Party Congress set itself the objective of quadrupling 
China’s Gross National Product (GNP) between 2000 and 2020, which means an 
average growth of 7% per year. It also aims to reach around 1,000 GWe of installed 
electrical capacity in 2020, whereas, the installed electrical capacity reached 622.5 GWe 
end 2006. 
 
Electricity production is a key factor in ensuring the success and sustainability of 
economic and industrial evolutions that are currently underway in China. The 
International Energy Agency (IEA) estimates an average of 5.1% per-year increase in 
electricity demand through 2015.  
Now, soaring industrial development has outstripped the supply of power. Many 
provinces, autonomous regions, and municipalities suffered from power shortages in 
2005 due to significant electricity consumption. In 2007, hot weather in southern and 
eastern China led to a surge in the consumption of electric power. During the second 
half of this year, more and more provinces in China cut off power to certain areas and 
restricted consumption because of insufficient resources.  
A few years ago, the State Electric Power Regulatory Commission attributed the chronic 
electricity shortages to a number of factors including the following: 

 Many thermal power plants, which constitute the bulk of China's power supply, 
are operating below their capacity  because of insufficient coal supplies; 

 Dry spells reduce water levels, resulting in the inability of hydroelectric plants 
to operate at full capacity; 

 Strong growth in electro-intensive industries, including the production of steel 
and non-ferrous metals; 

 Rising demand for electricity for heating systems. 
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Consequently, the Chinese authorities have launched a policy to diversify their energy 
sources with three major objectives: 
 

 To improve the security of the energy supply: China’s increasing rate of 
energy consumption and production will mean importing more oil and gas. 
From an economic viewpoint, this will be very costly and will put the security 
of the country's energy supply at risk. 

 
 To deal with environmental problems: China has signed the Kyoto Protocol. In 

2005, CO2 emissions from China represent 19% of the world total CO2 
emissions with around 5 billion tons and 3.8 tons/inhabitants, this is below the 
world average of 4 tons/inhabitants, but much less compared to 19 
tons/inhabitant in the USA, 11 tons/inhab. in Russia, 6 tons/inhab. in France. 
In 2007, China became the first country contributing to the CO2 emissions, 
before the USA and Russia. China is also committed to reducing sulfur 
dioxide emissions to 2% ; however, in 2006 the emissions rose 1.5% to 26 
million tons. 

 
 To secure the country’s economic growth: Power shortages highlighted the 

weaknesses in China’s power grid and the need to renew this infrastructure in 
order to ensure social and economic growth.  

 
Another main feature of the electricity market in China is the inappropriate geographical 
matching of electricity supply and demand: dams and coal resources are generally 
located very far from the east where most of the population lives. 
 
Therefore, there is now a strong will from the government to address these problems by 
fostering nuclear energy, improving the transmission and distribution system, and 
promoting renewable energy. In 2004, China established a program to develop 
renewable energy. 
 
AREVA is willing to provide solutions for these challenges while helping the Chinese to 
develop their own abilities.  
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SOURCES OF CHINA’S ENERGY MIX 

 
According to the International Energy Agency, in 2005 China's primary energy 
consumption rose by 8.4% to achieve more than 1,740 million tons of oil equivalent. The 
final energy consumption was 1,123 million toe in 2005.  
 

China - Primary energy consumption by source in 2005 
Total: 1,740 million toe (tons of oil equivalent) 

69%

23%
1%

6%

1%

Coal Nuclear Hydro Oil Gas
 

 
In 2005, the total electricity production from China was 2,497 TWh (13.7% of the world 
electricity production, the second largest world producer), with 79% from hard coal, 
2.5% from oil, 2% from nuclear (50 TWh), 16.5% from hydro. Other renewable energy 
(biomass, wind, solar, photovoltaics, geothermal) are very limited, with less than 0.1% 
used for electricity production. The electricity consumption was covered quasi totally by 
the national electricity production.  
 

China - Electricity production by source in 2005 
Total: 2 497 TWh 

79,0%

2,0%

16,5%

2,5%

Coal Hydro Nuclear Oil
 

 
In 2006, the total installed electrical capacity was 622.5 GWe, with 68% from hard coal 
(422 GWe), 8% from oil (50 GWe), 2% from gas (12 GWe), 21% from hydro (131 GWe), 
1% from nuclear (6,5 GWe), less than 1% from other renewables (985 MWe from wind, 
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16 MWe from solar photovoltaics). Total fossil installed electrical capacity represented 
78%.  

China - Installed electrical capacity in 2006 
Total: 622.5 GWe 

21%

68%

8% 1%

2%

Nuclear Hydro Gas Hard Coal Oil
 

 
 

 Coal 

China has considerable coal resources and is the largest producer and consumer of 
coal in the world. In 2006 the hard coal production was 2,481 million tons, 46% of the 
world production. The Chinese hard coal consumption rose 9.6% year-to-year and 
represents 39% of the world consumption.  
As mentioned previously, the country’s coal resources (mostly in the northern and 
western provinces) are located far from the areas where energy is in demand. 
Therefore, each day more than half of its rail and water transportation systems are 
required to transport coal for energy production. Fifty percent of China’s total coal 
consumption goes to power plants. 
 
Recently, China became aware of another major issue: its coal mines are the most 
dangerous in the world, documenting some 6000 deaths a year, i.e. 80% of the world’s 
total in 2005.  
 
Considering all the drawbacks of coal -geographical distances, transportation, safety, 
and environmental consequences-, it is a big challenge for China to diversify its 
electricity sources. Considering these problems associated with coal, China is 
challenged to diversify its energy sources. 

 Oil 

China’s oil resources stood at 2.3 billion tons in 2004. While domestic production 
stagnates with a growth rate of less than 3%, oil consumption in China continues to 
increase (2.6% growth in 2005), causing China to import 171 million tons in 2005, or 
53% of its needs. In 2006, China produced 185 million tons of oil, 4.7% of the world 
production. 
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China's oil demand is projected to reach 10.9 million bbl/d by 2025, with net imports of 
7.5 million bbl/d. This raises considerable issues for the energy independence of the 
country as well as for the future price of oil and therefore electricity.  

 Gas 

Until the 1990s, natural gas was mainly used in China as a raw material for fertilizer 
plants and very rarely for electricity generation. In 2006, 13% of the domestic production 
- 59 billion cubic meters- was used for power generation.  

Facing its growing needs, China has embarked on a major expansion of its gas 
infrastructure. Goals have been set so that natural gas will reach 8% of energy 
consumption in 2010 and 10% in 2020. 
Several gas pipelines link the west to the east: Xinjiang province to Shanghai and West 
Siberia to North-East China and South Korea. Natural gas can also be liquefied and 
transported by ship.  
Two liquefied natural gas projects are now operating in Guangdong and the Fujian 
provinces. Other projects are in process or waiting for approval in the Zhejiang, 
Shanghai, Jiangsu, Liaoning, and Shandong provinces.  
 
 Hydroelectricity 

Hydroelectric energy represented only 6% of China’s primary energy consumption in 
2005. However, this will increase with the development of the western part of the 
country, which has big water resources, as stressed in the 11th Five-year-plan 2006-
2010. In 2005, the Chinese hydraulic production was 397 TWh, 13.3% of the world 
hydroelectricity production. 

There are 20,000 hydroelectric dams in China and a huge untapped potential for 
development. The construction of the Three Gorges Dam, scheduled for completion in 
2009, is the largest project currently underway. It will include 26 separate 700 MWe 
generators, with a total output of 18.2 GWe (14 of which are already in operation).  

Nevertheless, this project, as well as others, like the 16 GWe Yellow River Project, raise 
important environmental issues, such as the long-term consequences of these huge 
projects. There are also social issues regarding the relocation of more than one million 
inhabitants just for the Three Gorges Dam alone.  

Two other huge projects have started in the past two years: the Xiluodu Dam in Yunnan 
at 12 GWe in December 2005, and the 6 GWe Xiangjia Dam on the border of Sichuan 
and Yunnan in November 2006.  

 

 



           
 
 

9

 Renewable energy 

China has a clear wish to promote and develop renewable energy. More than 15% of 
the energy mix should come from renewable energy in 2020. Hydropower, wind power, 
biomass, and photovoltaics solutions are targeted.  

China - Targeted capacity in renewable energy 

(according to the National 
Development and Reform 
Commission, September 2005, 
in GWe)  

Targeted Capacity 
end 2005 

Targeted Capacity
in 2010 

Targeted Capacity
in 2020 

Small-scale hydropower 
(<50MWe) 35 50 80 

Wind power 1.25 4 30 
Biomass (including biogas) 2 5.5 20 
Photovoltaics 0.07 0.45 1 

Total 38.32 59.95 131 

 

 Nuclear Power 

In 2007, China has an installed nuclear capacity of 9 GWe with 11 nuclear power plants 
in operation, generating 2% of China's electricity production. Nuclear power stations are 
located in the south and south-east of the country where there is most economic growth 
and no coal or dams. China has selected a range of different technologies for its nuclear 
program, some of which have been developed by Chinese companies, while others are 
being imported from France, Canada, and Russia.  
In May 2007, the government and the National Development and Reform Commission 
planned to increase nuclear capacity to 40 GWe by 2020, and to 120-160 GWe by 2030.  
In February 2006, the State Council announced that advanced PWRs and high 
temperature gas-cooled reactors (HTR) are two high priority projects for the next 15 
years. CNNC has confirmed this, while pointing longer-term to fast neutron reactors. 
Small HTR units will be 200 MWe reactors with pebble bed fuel, similar to those being 
marketed by South Africa. A 65 MWth fast neutron reactor is under construction near 
Beijing and due to achieve criticality in 2008.  
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China - Nuclear power plants 
 

Plants Province Technology Electric Capacity 
(MWe) 

Commercial 
Operation 

 

Operators 

Plants currently in operation  

Qinshan I Zhejiang PWR 300 MW April 1994 CNNC 

Daya Bay Guangdong PWR 1000 MW x 2 February &  
May 1994 

CGNPC 

Qinshan II  Zhejiang PWR 650 MW x 2 April 2002 &  
May 2004 

CNNC 

Qinshan III Zhejiang CANDU 728 MW x 2 December 2002 & 
July 2003 

CNNC 

Ling Ao I Guangdong PWR 1000 MW x 2 May 2002 & 
January 2003 

CGNPC 

Tianwan Jiangsu VVER 1000 MW x 2 2005-2007 CNNC 

Plants under construction 

Ling Ao II Guangdong PWR 1000 MW x 2 Around 2010 CGNPC 

Qinshan II  Zhejiang PWR 650 MW x 2 Around 2011 CNNC 

Hongyanhe Liaoning PWR 1000 MW x 2 First unit in 2012 CGNPC 

Plants about to start construction (projects approved) 

Yangjang Guangdong PWR 1 000 MW x 2 Around 2013-2015 CGNPC 

Haiyang Shandong PWR 1 000 MW x 2 Around 2014-2015 CPI 

Sanmen Zhejiang PWR 1 000 MW x 2 Around 2013-2014 CNNC 

Taishan  Guangdong PWR 1 600 MW x 2 2013-2014 CGNPC 
Sources: Commissariat à l'Energie Atomique, "Les centrales nucléaires dans le monde", 2006 ; World nuclear association, 
November 2007. 
KEY: 
PWR = pressurized water reactor of U.S. and European design. 
CANDU = Heavy-water nuclear reactor of Canadian design. 
VVER = pressurized light-water reactor of Russian design. 
in blue colour, the 2 EPR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



           
 
 

11

 
Map of nuclear power plants in China 

 

 
 
 

 

• Concerning the uranium resources and mining 
China's known uranium resources of 70,000 tons are theoretically sufficient to fill the 
requirements for the nuclear program for the short-term. Production of some 840 t/yr 
supplies about half of current needs. The balance is imported from Kazakhstan, Russia, 
Namibia.  
 

China - Main operating uranium mines 

 

Mine Province Type Nominal Production 
Capacity (in tons per year) 

Started 

Fuzhou Giangxi underground and open-pit 300 1966 

Chongyi Giangxi underground and open-pit 120 1979 

Yining Xinjiang in-situ leach (ISL) 200 1993 

Lantian Shaanxi underground 100 1993 

Benxi Liaoning underground 120 1996 

 
CNNC's Bureau of Geology and the Beijing Research Institute of Uranium Geology are 
the key organizations involved with a massive increase in exploration effort since 2000, 
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focused on sandstone deposits amenable to in-situ leach (ISL) in the Xinjiang and Inner 
Mongolia regions.  
With the prospective need to import much more uranium, China Nuclear International 
Uranium Corporation (SinoU) was set up by CNNC to acquire uranium resources 
internationally. It is setting up a mine in Niger and is investigating prospects in 
Kazakhstan, Mongolia, and Algeria. Sinosteel Corporation holds minor equity in explorer 
PepinNini Minerals Ltd in Australia and has 60% of a joint venture with PepinNini to 
develop a uranium deposit in South Australia.  
 

• Concerning the nuclear fuel cycle 
Two conversion plants are operating at Lanzhou and Diwopu, Gansu province, for a 
total of about 2,000 tU/yr.  
For uranium enrichment, a Russian centrifuge enrichment plant at Hanzhun, Shaanxi 
province, was set up around 1992-1996 between MINATOM/TENEX and China Nuclear 
Energy Industry Corporation (CNEIC) covering a total 1.5 million SWU/yr capacity. The 
first modules came into operation in 1997-2000, giving 0.5 million SWU/yr. In November 
2007, TENEX undertook to build an additionnal 0.5 million SWU of capacity. At 
Lanzhou, a Russian centrifuge plant of 500,000 SWU/yr started operation in 2001 and 
will replace the current diffusion capacity.  
A PWR fuel fabrication plant is sited at Yibin, Sichuan province and supplies Qinshan-1 
with 11 tons per year of fuel assemblies. A second production line was established in 
the same factory to supply 26 tons per year of fuel assemblies to the Daya Bay units. 
The Yibin plant is expected to expand.  
Concerning the used fuel recycling, when China started to develop nuclear power, a 
closed fuel cycle strategy was also formulated and declared at an IAEA conference in 
1987. This strategy is linked to radioactive waste management.  
The construction of a centralized used fuel storage facility at Lanzhou Nuclear Fuel 
Complex in Gansu province began in 1994. The initial stage of that project has a 
storage capacity of 550 tons and could be doubled.  
Transportation of radioactive materials is operated by EEE (Evergreen Environment 
Engineering), a subsidiary of the CNNC. 
A pilot treatment plant using the PUREX process opened in 2006 at Diwopu. This is 
capable of expansion to 100 t/yr and will be fully operational in 2008.  
In 2003 a law was approved to preventing radioactive pollution, disseminate public 
information, manage radioactive waste management and determine civil responsibility of 
nuclear operators in case of accidents.  
High-level waste should be vitrified, encapsulated, and put into a geological repository 
some 500 meters deep. Site selection is focused on six candidate locations and will be 
completed by 2020. An underground research laboratory will operate for 20 years.  
There is already an industrial disposal of low and intermediate-level waste at two sites in 
the northwest and at Bailong, Guangxi autonomous region of south China. Two other 
sites could be built in the East and Northeast of the country.  
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• Concerning the nuclear organization 
Under the State Council of Ministers there are 
- The China Atomic Energy Agency (CAEA), in charge of planning and managing the 
peaceful use of nuclear energy and promoting international cooperation; 
- The Commission for Science, Technology, and Industry for National Defense 
(CSTIND); 
- The National Nuclear Safety Administration (NNSA), in charge of the licensing and 
regulatory procedures or agreements regarding safety; 
- The State Nuclear Power Technology Corporation (SNPTC), in charge of technology 
selection for new plants being bid from overseas. 
The State Environmental Protection Administration (SEPA) is responsible for 
radiological monitoring and radioactive waste management. 
The China National Nuclear Corporation (CNNC) controls most of nuclear sector 
business including R&D, engineering design, uranium exploration and mining, 
enrichment, fuel fabrication, used fuel treatment and waste disposal. It has numerous 
subsidiaries.  
The China Institute of Atomic Energy (CIAE) is in charge of nuclear R&D for glass 
containment, and the China Institute for Radiation Protection (CIPR) is in charge of R&D 
on decommissioning. 
The Chinese Nuclear Society is focused on nuclear science popularization and 
education.  
 

• Concerning non-proliferation 
China is a nuclear weapons state, party to the Nuclear Non-Proliferation Treaty (NPT) 
under which a safeguards agreement has been in force since 1989, with an additional 
protocol in force since 2002. In May 2004, China joined the Nuclear Suppliers' Group. 
China has peaceful use agreements for nuclear materials with Canada, USA, Germany 
and France. The Canadian agreement is very similar to Australian bilateral safeguards 
agreements. All imported nuclear power plants are under IAEA safeguards, as are the 
centrifuge plants.  
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THE CHALLENGES OF CHINA’S NUCLEAR PROGRAM  

 

An ambitious program 

As part of its 11th Five-Year Plan (2006-2011), China decided to increase the proportion 
of its nuclear generated electricity from 1.6% to 4% to reach 40 GWe in 2020. Forecasts 
show that the country needs around 30 GWe of additional installed power, that is the 
equivalent of power output from twenty 1,500 MWe reactors. 

Current Projects 

Besides the 11 reactors already under operation, six new reactors are currently being 
built. 
 
Duplication of existing generation 2 plants (reactors generation 2 and 2+) 
 

The Ling Ao I Nuclear Power Plant that  
                                                                                                       is being duplicated 

AREVA is involved in the construction of four 
new nuclear power plants (contracts signed in 
2004 and 2005): 

 Supplying the primary loop package 
and technical assistance for Ling Ao 
II, in consortium with DEC and NPIC, 
as well as Instrumentation & Control 
system, based on Ling Ao technology 

 Supplying equipment and systems for 
Qinshan II phase 2. 

The Ling Ao model is going to be further 
duplicated by CGNPC (12 units) and CNNC. 
 
Generation 3 plants 
China is developing a nuclear program based on third generation technology. AREVA’s 
proposal for two EPR reactors has been retained by CGNPC and the Chinese 
government.  
 
The EPR advanced nuclear reactor 
 
The EPR was developed by Framatome and Siemens KWU (the nuclear division of 
Siemens), whose nuclear activities were combined in January 2001 to form Framatome 
ANP, now AREVA NP. The French electricity utility EDF (Electricité de France), together 
with the major German utilities, played an active role in the project. The safety 
authorities of the two countries joined forces to bring their respective safety standards 
into line and draw up joint design rules for the new reactor. EPR complies with the 
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safety standards laid down by both the French and German safety authorities for future 
pressurized water reactors. EPR meets the "European Utility Requirements." This 
specification was drawn up by electricity companies in Belgium, Finland, France, 
Germany, Great Britain, Italy, Holland, Spain, Sweden, and Switzerland. The "European 
Utility Requirements" also make allowance for the specifications of operators in the 
United States, drawn up under the aegis of the Electric Power Research Institute 
(EPRI).  
 
Main characteristics of EPR 
The EPR is a pressurized water reactor based on the most recent technologies: the 
French N4 reactors in operation at Chooz and Civaux Nuclear Power Plants, and the 
Konvoi reactors in operation at Neckarwestheim 2, Emsland, and Isar 2 in Germany. 
The EPR benefits from over thirty years operating feedback from nuclear power plants. 
AREVA has built more than 90 nuclear reactors, representing almost 30% of the total 
installed nuclear power capacity worldwide. 
 
The EPR is an evolutionary product. It is based on pressurized water reactor technology 
that is currently the most widely used with 264 reactors in operation out of a total of 435. 
pressurized water reactors account for 56% of the total installed capacity worldwide. 
 
As a new-generation reactor, the EPR affords significant economic and technical 
progress: enhanced safety level, reduced volumes of long-lived waste, considerable 
reduction in the doses received by operating and maintenance personnel, and reduced 
electricity production costs (better use of fuel, improved availability, higher operating 
flexibility, and fewer maintenance constraints). 

EPR: an even more competitive reactor 
With the EPR, it will be possible to generate electricity at an even lower cost than that of 
electricity generated in most recent reactors. The savings will be made thanks to the 
optimization of a number of major factors.  
 
The electrical power of the EPR (around 1,600 MWe) is higher than that of the most 
recent plants (around 1, 450 MWe). The service life of the EPR has been extended to 
60 years rather than 40 years for the previous reactors. Better use is made of fuel. With 
the EPR, 17% less uranium is required to generate the same amount of electricity, 
thereby, reducing the volume of waste. Costs are, therefore, lower for the entire fuel 
cycle from enrichment to reprocessing. The general layout of the equipment is designed 
to provide easier access and simplify maintenance operations that are consequently 
carried out more rapidly. Routine maintenance of safety-related systems can be carried 
out without shutting down the plant. The length of the scheduled refueling outage has 
been shortened to allow an increase of reactor availability – over 90%. 

 
With the EPR, the cost of the electricity generated will be significantly lower than the 
cost of electricity generated using gas, the main rival energy source. Nuclear is the only 
electrical source, other than hydro, that incorporates in the kilowatt hour all the external 
costs for waste disposal and decommissioning.  
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EPR: an even higher level of safety 
Safety in the nuclear industry is an integral part of continuous progress.  
Pressurized water reactors are extremely safe industrial facilities, and their high level of 
safety has been increased even further with the EPR.  
 
The safety functions are performed by a variety of simple, redundant systems. They are 
more highly automated. Each of the main safety systems is subdivided into four identical 
subsystems that perform the same function when an abnormal operating situation 
occurs, in particular to cool the core, thus ensuring that the safety function is always 
performed. The subsystems are totally independent and are kept strictly separate by 
being housed in four different buildings. Thus, whenever the slightest fault occurs in one 
system due to internal (flooding, fire, etc.) or external incidents, another system can take 
over and perform the necessary safety function.  
 
In line with the requirements of the French and German safety authorities, the initial 
designs of the EPR made allowance for a military aircraft impact scenario. In the 
September 11 context, the call for bids launched in 2002 by Finland for its fifth reactor 
demanded that candidate models must be capable of withstanding an impact by a 
commercial aircraft. The EPR designs were, therefore, upgraded with extra thickness 
and provided scope for these modifications without any effect on the fundamental 
design of the EPR. 
 
In the highly unlikely event of core damage occurring, measures have been taken to 
protect the public and the environment from all possible consequences. Even if a core 
melt should occur, the molten core (“corium”), after melting through the reactor vessel 
wall, would be contained in a dedicated spreading compartment. This compartment is 
then cooled to remove the residual heat. Avec l'EPR, ce type d'événement extrême 
resterait strictement circonscrit à l'intérieur de l'enceinte de confinement du réacteur. Le 
voisinage immédiat de la centrale, le sous-sol et la nappe phréatique seraient protégés. 
 
EPR in the international competition 
Two EPR are under construction on two sites: 
- France: at Flamanville in the Normandy region for the utility EDF 
- Finland: at Olkiluoto for the utility TVO. 
 
In the USA, AREVA will submit its U.S. EPR Design Certification (DC) application by 
mid-December 2007 to the Nuclear Regulatory Commission with an anticipated 
validation by 2010. This would ensure that a U.S. EPR could be licensed and ready for 
operation in 2015.  
 
In the United Kingdom, on September 10, 2007, AREVA and EDF launched a joint 
website that presents the details of the EPR nuclear reactor. These details have been 
submitted to the UK regulators for design assessment.  
 
 
Prospects for the fuel cycle 
To support its burgeoning nuclear power program and the expansion of its front-end 
activities (from uranium production to fuel manufacturing), China plans to develop the 
necessary back-end activities that will close the nuclear fuel cycle: treatment of used 
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fuel and recycling of valuable materials. The similarity of the French and Chinese 
approaches to the nuclear industry will open up new prospects for cooperation between 
the two countries.  
 
AREVA maintains regular relationships with Chinese institutes and authorities, looking 
for possible future industrial cooperation in fields such as joint uranium exploration and 
mining, conversion, fuel fabrication, waste management, decommissioning and logistics. 
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AREVA - SUPPORTING CHINA’S AMBITIOUS NUCLEAR PROGRAM  

 
AREVA, a long-standing partner of the Chinese nuclear industry 
 
For over 20 years, China has been developing nuclear technology for electricity 
generation using particularly AREVA's expertise and knowledge. AREVA previously 
contributed to the construction of nine of China's 11 operating plants. Currently, AREVA 
is contributing to six plants that are under construction. AREVA has also built the 
nuclear islands of Daya Bay and Ling Ao as well as supplied equipment for the Qinshan, 
Tianwan and Hongyanhe plants.  

AREVA has developed an ambitious program for helping China develop skills in the 
design, manufacture, construction, operation, and maintenance of nuclear power plants. 

Following are the main milestones of this cooperation: 

Construction of Daya Bay  

 The first milestone was the September 1986 signing of a contract between 
GNPJVC (Guangdong Nuclear Power Joint Venture Company) and AREVA NP 
(formerly Framatome) for the two 1,000 MW PWR units at Daya Bay. Following a 
call for tender in 1988, the construction contract for the two nuclear islands was 
awarded to a Franco-Chinese joint venture. In the scope of this contract, CNI 23rd 
Company carried out a large-scale project. AREVA also provided its customer with 
technical assistance to start up the plant. 

Construction of Ling Ao 

 A contract was then signed in 1995 with the same client for the construction of Ling 
Ao. It included the nuclear island (except civil engineering), the first core and the 
erection of the primary system. The two reactors of Ling Ao were connected to the 
grid in 2002 and 2003. The main feature of the construction of Ling Ao was the 
high level of localization: numerous equipments was built in China under the 
supervision of AREVA construction of the Qinshan Phase 2 units. 

 The 1992 Cooperation Agreement 

signed with China National Nuclear 
Corporation (CNNC) enabled the 
transfer of nuclear island design 
technology that was used to construct 
the Daya Bay nuclear power plant. 
The Chinese plants also received the 
technology for the main equipment of 
the reactor coolant system. The 
success of this technology transfer 
has been demonstrated by the 
construction of the Qinshan Phase 2 
units. 

Transfer of technology  
on reactor vessel internals 
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 In parallel with the construction of Ling Ao, a technology transfer agreement was 
signed with CGNPC (China Guangdong Nuclear Power Corporation). It gave the 
Chinese industry full access to technology for the N4 model, AREVA’s more recent 
model of reactors in operation on sites in France (Chooz and Civaux). AREVA has 
grown from being a supplier into a partner who provides China with data related to 
the design, manufacture, and maintenance of its nuclear facilities in France.  

Fuels assemblies manufacturing and fuel management 

 In the field of fuel design and manufacturing, AREVA has been working for 
several years in partnership with the Yibin plant, owned by CNNC. The first 
technology transfer program started in 1991 with the AFA 2G fuel assembly. As 
part of this agreement, which ended in 1994, the Yibin plant supplied fuel reloads 
for the two Daya Bay nuclear plant units and also the first cores for Qinshan 
phase II. 

 
 GNPJVC decided to extend the 12-month fuel cycle to 18 months to reduce 

operating costs for the Daya Bay plant. This extension, which calls for more 
efficient fuel assemblies, reduces the number of refueling outages, thus 
improving plant availability. A contract covering the new AFA 3G fuel technology 
was, therefore, signed in 1998 and the first AFA 3G fuel reloads were delivered to 
Daya Bay in 2001. 

 
 Yibin supplies the Chinese pressurized water reactor (PWR) nuclear plants at 

Daya Bay, Qinshan and Ling Ao with all their fuel reloads. 
 

 AREVA is now supporting the construction of China’s second fuel-assembly 
manufacturing line in Baotou (Inner Mongolia). 

Services 

 In 2003, AREVA and CNI 23 created Shenzhen Nuclear Engineering (SNE), a joint 
venture in which they each own a 35% stake. The aim of SNE is to offer services 
to the Chinese nuclear power industry using AREVA's group skills and technology 
and personnel training.  

 AREVA also contracted with companies and research institutes in charge of 
maintenance services and inspections. 

 

Equipment 
 

 A new milestone for AREVA's partnership with China occurred on August 23rd, 
2005, with the establishment of a joint-venture between Jeumont S.A. (AREVA 
subsidiary now called JSPM) and DONGFANG Electrical Machinery Co., Ltd. 
(DFEM). This joint venture, called "AREVA DONGFANG Reactor Coolant 
Pumps" aims at localizing the manufacturing of reactor coolant pumps in China. 
The business license was awarded to the joint venture on October 28, 2005. In 
September 2007, a letter of intent to provide 18 primary pumps was signed with 
CGNPC. 
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AREVA DONGFANG Site 
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STRONG OPPORTUNITIES IN RENEWABLE ENERGY 

 
AREVA has put the production of a safe and CO2-free power at the top of its priorities. 
Accordingly, the Group has recognized the benefit of renewable energy as a valuable 
addition to its energy activities.  
 
Along with its ambition in the wind turbine sector, AREVA offers turn-key and 
environmentally friendly power plants fueled by biomass, bio-gas, mine gas or waste 
heat.  
 
AREVA has 20 power plants under operation or construction, which represent 220 MWe 
of total installed capacity. Among these plants, 5 are located in Asia (three biomass and 
one waste heat power plants in India, and two biomass power plants in Thailand).  
 
The potential of the Chinese market is very high, and AREVA is willing to take part in 
these significant challenges and bring its expertise and knowledge in this field to provide 
China with environmentally friendly solutions to produce electricity.  
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A HIGH POTENTIAL MARKET FOR AREVA'S T&D DIVISION 
 
With goals to create a unified national power grid and a vast electricity market, China's 
T&D sector represents 24% of the global transmission and distribution market. The 
country's plan will require large investments in terms of electricity transmission and 
distribution, as illustrated by the steady increase in power consumption. 

 
 

Forecast of installed electric capacity by source 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
AREVA's T&D division is one of China’s leading international suppliers of electrical 
equipment, including high- and medium- voltage switchgear and protection and control 
systems. To date, AREVA's T&D Transmission and Distribution activity has set up 11 
sales offices in China (Beijing, Shanghai, Guangzhou, Wuhan, Hong Kong, Nanjing, 
Hangzhou, Xi’an, Shenyang, Chengdu and Kunming), five manufacturing sites with 10 
industrial activities in China in the form of 10 joint-ventures and one wholly-owned 
factory. The division currently counts approximately 1,800 employees nationwide with 
an additional 500 to be recruited in 2008.  
 
In June 2007, AREVA signed an agreement to form a joint venture with Sunten Electric 
Co. Ltd, a leading manufacturer of distribution transformers in China. The joint venture 
will, in the long run, reinforce the Group's position as the leader for dry-type 
transformers in China. 
 
In April 2007, AREVA formed a joint venture with Wuxi Aluminum Technology Ltd., a 
Chinese industrial company that manufactures gravity and low-pressure aluminum alloy 
castings. The joint venture enables AREVA to secure critical component sourcing for 
gas-insulated switchgear solutions.  
 
The Group aims to further develop its research activities in China, through partnerships: 
 

 AREVA has established successful collaboration with the Tsinghua University in 
the field of protection and control through the creation of the Tsinghua – AREVA 
T&D Research Center in 2005. This center brings together the capabilities of 
Tsinghua University and AREVA to form a center of excellence covering all fields 

421 458 497 541 588
763

387

115 126 138 152 166
182

299

0

200

400

600

800

1000

1200

1400

2005 2006 2007 2008 2009 2010 2020

Coal Hydro Nuclear Gas Wind Other



           
 
 

23

of T&D technology. The initial projects focus on fundamental technological issues 
for T&D as well as the development of world class protection and control 
equipments. 

 
 Cooperation agreement between AREVA and CEPRI (China Electrical Power 

Research Institute), in the field of power electronics, for technology transfer 
related to the transmission of high-voltage direct current (HVDC) electricity over 
long distance. This field can open new geographical prospects in the Chinese 
market. 

 
Testing of a high-voltage transformer 

AREVA has participated in the 
renovation and upgrading of China’s 
national and local electric power grids. 
It has also taken part in some key 
projects, including: 
 

 Many 110-550kV Gas Insulated 
Substations (for Daya Bay 
Nuclear Power Plant, 2010 
World Expo in Shanghai, 
Guangzhou Conghua Pumped 
Storage Power Station, 
underground substations in Beijing Wangfujing and Shanghai People’s Square, 
Tianjin Limidao Substation…) 

 
 Many 500kV power transformers (for Daya Bay and Ling-Ao Nuclear Power 

Plant, Guangzhou Conghua Pumped Storage Power Station, Shajiao Power 
Plant, Inner Mongolia Daihai Power Plant.) 

 
AREVA is constantly present to provide highly reliable products to its customers, selling 
each year in China: 
 

 More than 400 sets of 550/250kV instrument transformers; 
 

 More than 1500 sets of 110-500kV circuit breakers; 
 

 More than 3500 sets of disconnectors.  
 
In the future, AREVA's T&D division intends to increase its activities in China through 
the development of new partnerships with Chinese companies and Institutes, and by 
localizing its activities, both in manufacturing and research, to provide the products that 
are the most suitable for its customers. AREVA, as a global leader, also intends to 
provide the best of its technology for the challenges China has to face, especially in 
HVDC projects. 
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Valves used for HVDC projects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AREVA’s GIS is widely used in national and local power grids  
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MAIN ACRONYMS 
 
 BINE: Beijing Institute of Nuclear Energy 

 
 CAEA: China Atomic Energy Agency 

 
 CIAE: China Institute of Atomic Energy 

 
 CIPR: China Institute for Radiation Protection 

 
 CGNPC: China Guangdong Nuclear Power Holding Company Ltd 

 
 CNEIC: China Nuclear Energy Industry Corporation 

 
 CNNC: China National Nuclear Corporation 

 
 GNPJVC: Guangdong Nuclear Power Joint Venture Company Ltd 

 
 JNPC: Jiangsu Nuclear Power Corporation 

 
 NDRC: National Development and Reform Commission  

 
 NNSA: National Nuclear Safety Administration 

 
 NPIC: Nuclear Power Institute of China 

 
 SEPA: State Environmental Protection Administration 

 
 SMEPC: Shanghai Municipal Electric Power Company 
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Energy is our future, don't waste it ! 
 
 
 
 

 

With manufacturing facilities in 41 countries and a sales network in more than 100, AREVA 
offers customers reliable technological solutions for CO2-free power generation and electricity 
transmission and distribution. We are the world leader in nuclear power and the only company 
to cover all industrial activities in this field. 
 
Our 61,000 employees are committed to continuous improvement on a daily basis, making 
sustainable development the focal point of the group’s industrial strategy. 
 
AREVA’s businesses help meet the 21st century’s greatest challenges: making energy 
available to all, protecting the planet, and acting responsibly towards future generations. 
 
www.areva.com 
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