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Presentation of EDF Engineering and Construction Division

With 56 Pressurised Water Reactor Units in operation and 2 other under construction, EDF is by
far the biggest nuclear operator in the world. One important feature of the success of the nuclear
power programme in France is that EDF, through its Engineering and Construction Division,
acted as Architect Engineer of its nuclear plants.

Since 1991 the Lyons Engineering Department of the Engineering and Construction Division
has brought its experience and expertise to the nuclear operators of Eastern Europe, with the
objective to contribute to the safety upgrading of Soviet design NPPs. The activities cover
various types of services depending on the specific objective of the operator. Such services
include but are not limited to:

- promoting western safety culture and backfitting the plant to design conditions for
plants with hard-to-improve obsolete design (Kozloduy 1-4),

- definition and implementation of modifications (equipment replacement and
modernisation programme) for NPPs in operation (Kozloduy 5-6, Rovno 1-3, Kola 3-4),

- cooperation with the owner for plants under construction in works completion
(quantitative and qualitative assessment of completion status), modernisation
(elaboration of a technical programme), project organisation (schedule, costs, QA),
financing dossier, licensing (Mochovce 1-2, Khmelnitsky 2 and Rovno 4, Rostov 1-2).

EDF involvement in Mochovce project - History

EDF participation in the Mochovce Units 1 and 2 completion project started in 1992 when the
Slovak electricity generation company SEP was looking for western partners to complete the
four WWER 440 MW/V213 under construction on Mochovce site.

In association with the German electricity company Bayernwerk, EDF performed a feasibility
study of the project which concluded positively on the economical interest of the project and on
the possibility to implement a safety upgrading programme which would bring the plant to
international safety standards.

The following years were used to prepare the technical and financial file to base the project and
determine the financial resources to implement it. This included the following aspects:

- actual status of the units,
- scope of work to be implemented,
- definition of the safety upgrading programme, 110
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- contractual partners and organisation,
- scheduling,
- costs and milestones,
- least cost study,
- public participation programme,

In spring 1995, the proposed original project was reconsidered by the Slovak Government and a
new organisation was set up to achieve the same goal of commissioning Mochovce Units 1 and
2. The new project was prepared in early 1996 and the main contracts were signed on April 16th,
1996.

If the organisation of the current project is different from the initially contemplated one, the
partners involved are the same, the technical content is similar and in particular, the safety
upgrading programme of the plant aims at the same safety level and in most cases proposes the
same technical improvements.

EDF as architect engineer and operator of 58 PWR nuclear power plants was offered to
participate in the project as consultant to the owner for the completion, commissioning and
operation of Units 1 and 2.

EDF current involvement in Mochovce project

During the first phase in early 1996, while SE a.s. was preparing the conditions for the restart of
the project, EDF had been requested to contribute in the setting up of an appropriate organisation
and in the definition of the content of the safety upgrading programme.

Since May 1996, two EDF contracts are under way which provide consultancies and assistance
for the completion and the future operation of Units 1 and 2. They respectively cover the
following areas:

- project management: project co-ordination, quality assurance,
- technical preparation and documentation: design co-ordination,
- investment management and planning: time schedule, cost control,
- investment implementation and supervision: construction and test supervision,
- safety measures implementation,

for the support to the plant Investment Division and

- operation,
- maintenance,
- co-ordination operation/maintenance,

for the support to the plant Operation Division. 1 ̂  1
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This activity is being performed by 11 senior engineers present on the site and assigned as
counterparts to the various EMO responsible persons for all these tasks. They act either on
specific requests of their counterparts or on their own initiative to address particular issues.

Focusing on the completion and safety upgrading aspects, examples of tasks performed over the
elapsed period are as follows:

- quality assurance: comparison between ISO 9001 and 436/90 Decree requirements,

- proposal for an organisation for the delivery and installation of equipment supplied by
Eucom, taking into account the roles of the various suppliers involved as they result from
the application of Decree 105 and of the contractual scheme of the project,

- proposal for the contractors' progress report content and format,

- proposal of a procedure for the PoS AR elaboration,

- elaboration and delivery of basic criteria for the accident analyses and management of
interfaces between contractors,

- proposal for improvements of the technical documentation management system,

- proposed principles for investment budget and budgetary follow-up,

- drafting of a guide for investment budget management,

- proposed process for the definition, elaboration and management of the safety measure
schedules,

- definition of electrical boundaries for the RCS hydraulic pressure test,

- preparation of an electrical switchboards revision and commissioning schedule,

- review of various test procedures (RCS hydraulic test, 400 kV platform energising,
cleaning and rinsing the essential service water system,...),

- elaboration of the list of equipment concerned by the emergency powering sequence
and the diesel start-up logic for the test preparation,

- review of the systematic fire risk analysis and technical follow-up of the design and
implementation of proposed modifications (installation of the new detection system,
application of intumescent coating, installation or replacement of fire doors and dampers,
installation of the extinguishing system of the primary pump motor room, fire alarm
system, gas protection of the I&C rooms,...),

112



Direction de I'Equipemenl

Electridte
de France

Centre Lyonnais d'Inginierie
EDF Representation in Slovakia XJLLl

- review of the basic design of safety modifications such as the "Completeness of the
reactor protection system" (I&C03), the "BRU-A relief valve automatic control redundancy
(Qualification of SG relief and safety valves)" (S10), the "BRU-A relief valve ability for
residual heat removal" (SI 1), the "Protection against RCS cold overpressure" (SOI), ...

- technical co-ordination and follow-up of the modifications proposed to address the high
energy pipe break issue at the 14.7m level of the intermediate building,

- integration of the safety measures in the plant completion activities in particular in the
area of supporting technical documentation; proposal for complementary documents to
the PoSAR to describe the exact status of implementation of the safety measures at Unit
1 start-up,

- justification of the acceptability of the technical solutions proposed to address each
safety issue; elements to justify on a safety viewpoint the partial postponement of any
safety measure whenever a full implementation of this measure before Unit 1 start-up is
not possible.

As it appears that, because of the relatively long time needed for the definition and the detailed
design of the modifications, some of them will not be fully implemented before Unit 1 start-up, a
specific attention is paid to the reassessment of the safety concern wherever a measure of safety
significance, typically ranked III or II, could not be completed in time, with the objective to
show that, taking into account the implemented part of it together with, as the case may be,
additional compensatory measures, the resulting situation can be regarded as temporarily
acceptable.

In connection to that, possible implementation of the remaining safety measures during the first
outages of the units is analysed.

Beside the activities performed by EDF staff on site, a number of additional services were also
provided on specific requests of EMO, the corresponding tasks being performed by specialists of
the EDF-CLI engineering services:

- Elaboration of a technical and organisational glossary - Slovak, English, French - for
the project,

- Training session on the content and format of the PoSAR according to RG 1.70, to
conform to the requirement of the Slovak Regulatory Body,

- Seminar on budget management practice, to get familiar with the methods and tools in
use in EDF,

- Review of the assumptions and results of the accident analyses performed by EUCOM -
Integration of the results in the PoSAR,
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- Fire detection tenders evaluation to check the conformity of the offers from three
potential suppliers to the technical specifications.

Conclusion

The challenge that SE a.s. took up in April 1996 to start Mochovce Units 1 and 2 within a very
demanding time frame and in satisfactory safety conditions is on the way to being wined. EMO
managed to put in place an organisation able to ensure the continuity of the design and
construction works and to integrate the requirements of modern safety. EDF is proud and happy
to contribute to this effort by making available its expertise and experience in building and
operating nuclear power plants. The success of Mochovce will not only contribute to the Slovak
electricity needs coverage, but will be the first demonstration of a soviet design nuclear power
plant brought to international safety standards.
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