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First discussions in 1978 between Framatome and Chinese authorities about the
supply of an NPP were successfully concluded in 1986 by the signature of the supply
contracts (nuclear islands, conventional islands, nuclear fuel assemblies, and project
management assistance) for the Daya Bay NPP. Since then teams of engineers and
technicians from Framatome and other French companies, and from relevant Chinese
institutes and agencies have gotten to know each other better and have deepened their
relationships.

China and France have extended their cooperation into even stronger links, through
the following cooperation agreements, all of them aiming at the Chinese goals
referred to above :

- signature in May 1991 by CNNC and Fragema - a joint subsidiary of Framatomc
and Cogema - of a cooperation agreement relating to the development of PWR fuel
fabrication at Yibin (Sichuan) on the basis of Daya Bay 17x17 AFA fuel. The first
fuel assemblies resulting from this cooperation were sent to Daya Bay in January
1995 as part of the first reload;

- signature in April 1992 by CNNC and Framatome and NPI (Joint subsidiary of
Framatome and Siemens) of a cooperation agreement relating to the transfer of
Daya Bay nuclear island technology, first implemented through a Work Order No.
1, providing documentation, computer programs, and technical assistance to the
Chinese design institutes - Beijing Institute of Nuclear Engineering (BINE) and
Nuclear Power Institute of China (NPIC) - in their respective work on Qinshan
Phase II. Further cooperation within the same framework with these institutes is
being finalized through a second Work Order. EDF has been participating in these
activities;

- acceptance by Framatome - in the contract signed on October 25, 1995, for the
supply of two nuclear islands for Ling Ao - that a significant part of the major
equipment will be made in Chinese factories to improve their capabilities for
producing such components and completely master related techniques long term;
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- signature in October 1995 by Framatome and China Guangdong Nuclear
Power Holding Corporation Ltd, together with the contracts for supply of nuclear
islands and nuclear fuel assemblies, of tehnology transfer agreements enlarging the
access of the relevant Chinese entities to the Framatome nuclear fuel and nuclear
island technologies;

- signature in October 1995 by EDF and the Ling Ao Nuclear Power Company
Ltd of the project consultancy contract. At the same time, EDF signed a
technology transfer agreement regarding overall project management, plant
operation & maintenance, and other fields.

Technology transfer agreements arc already contributing to the development and
mastery by Chinese institutes and factories of the design, manufacture, construction,
commissioning, and ooperation of NPPs equipped with PWRs, based on the French
designs and technologies. They are also progressively paving the way toward
standardization and serialization of the Chinese nuclear energy program. This was
first reflected in the Chinese decision to base the Ling Ao NPP project on wide-
ranging technical duplication of the Daya Bay NPP and on the newly issued Chinese
regulations, codes, and technical standards, as applicable.

Toward a Chinese NPP standard in Guangdong province

Guangdong is one of the fastest developing provinces in China and consequently has
fast-growing electricity needs. Far from Chinese coal mines, it has limited
hydroelectric resources, and therefore is committed to developing a consistent
nuclear power program, provided that the nuclear kWh price remains competitive
with that of the modern fossil-fired kWh.

Two 985-MWe PWR units have been in operation at Daya Bay since 1994 and the
contracts for two largely identical units at nearby Ling Ao were signed on October
25, 1995, and are now being implemented.

These two orders illustrate the commitment of Guangdong province to the
development of nuclear power, to contribute to meeting its energy needs. Further,
the Ling Ao site is capable of accommodating two more units and another site has
been investigated an approved by the authorities - the Yangjiang site, 160 km west of
Macao. The latter site is capable of accommodating about 6000-MWe of generating
capacity (six twin three-loop units or four separate four-loop units). The Guangdong
client and authorities are now in advanced planning for the next two units, which
should be priority built at Yangjiang. The nuclear islands of the first two units built
at Daya Bay were based mainly on the French standard used to build the 34 thrce-
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loop 900-MWe PWRS in operation in France. They benefited from all the
improvements, design, construction & operating experience feedback, and support of
safety analyses drawn from these French units. They benefited too from the
improvements implemented in the 20 four-loop 1300-MWe PWR units operating in
France - improvements such as to the reactor coolant pumps, the steam generator
tube bundle design & materials, the heavy equipment manufacturing technologies,
etc. Such experience feedback also resulted in a 5% increase of the reactor output
power. The nuclear islands built at Daya Bay arc therefore called M310, to
emphasize their upgradings in safety, technology, and power as compared to the
French three-loop PWR units.

The two units to be built at Ling Ao arc based on the Framatomc M310 standard
(which incidently was offered for the Prevlaka NPP bid in 1987) but already
incorporate additional proven component designs and technologies derived from the
four-loop 1450-MWe PWR units (N4) such as the in-core systems technology, the
steam generator separator and dryer technologies, etc.

These Ling Ao units will take into account the Chinese regulations, codes, and
technical standards and broader participation of Chinese engineering capabilities and
Chinese industry involvement through a significant "localization" program, thus
resulting in a first step toward creating a truly Chinese NPP standard.

This demonstrates the flexibility and adaptability of the Framatome standard in
incorporating new technological features, evolutions in safety standards and codes,
and the precious feedback from over 700 reactor-years of operating experience with
French-designed three-loop PWR units.

It is clear that - by reference to the successful French nuclear energy program based
on standardized nuclear units - significant technical, industrial, and economic
benefits are expected by the Guangdong authorities and client from standardization
and serialization of the nuclear power units to be built at Ling Ao and Yangjiang.

The responsibilities of Chinese project mangagement and engineering teams and
Chinese industry participation will be further increased and additional steps toward a
Chinese standard will be progressively implemented. This engineering and industrial
capability will later provide a sound basis for the development of Chinese four-loop
PWR units derived from the most modern French four-loop PWRs experience, and
later on, from the new French-German European Pressurized Reactor (EPR)
currently developed by NPI.

The experience in regional cooperation gained from the Chinese program is used by
Framatome together with its Siemens partner for the completion project of the
Mochovcc NPP in Slovakia, which was granted this year to our consortium.
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