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ABSTRACT

In the frame of European harmonization, a lot of
changes on requirements for designer and manufacturer
of mechanical components have been performed.
Differed organizations are involved in preparing future
requirements for nuclear application.
On one side the French German cooperation on the
development of EPR. At the origin of this project was
the common decision in 1989 of Framatome and
Siemens to cooperate through NPI, to design the
Nuclear Island, which meets the future needs of utilities.
EDF and a group of the main German Utilities joined this
cooperation in 1991 and since then they have been

totally involved to the progress of the work. In addition,
all the process was backed up to the end by the strong
cooperation between the French and the German

Safety Authorities, which have a long lasting cooperation
to define common requirements, which have to be
applied to future Nuclear Power Plants. Furthermore an
organization has been set up to elaborate common codes
related to the EPR design, at the level of the French
design and construction rules (RCC) or the German
KTA safety standards, the so-called EPR technical
codes (ETC).
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On the other side, the European utilities co-operate
on a much broader basis for the establishment of
European Utilities Requirements (EUR). These
requirements are prepared by a group of European
utilities that represent the major European electricity
generating companies that are determined to keep the nuclear
option open. The technical requirements specified in the
EUR document define the boundaries in which future
plants need to be designed in order to be acceptable for
the needs of the utilities and in order to fulfil the basic
requirements of competitive power generation costs and
licensibility in all countries represented in the EUR
group.

All the new requirements have to be applied by designer
and manufacturer. Siemens /SNP act as a designer of a
lot of various vessels and tanks, heat exchangers and
other items of process equipment (e.g. filters,
evaporators etc.) which are installed in a nuclear power
pknt and which have to fulfil these new requirements.

This paper presents today only some major changes or
new aspects for designers and manufacturer of
mechanical components due to the above-mentioned
ETC and EUR documents.

PART 1 - INTRODUCTION

ETC

The construction of Nuclear Power Plants implies
that a full set of codes and norms exists to define the
construction rules of equipment. French and German
industries, which have in the past developed separately
strong nuclear programs, have each a full set of
consistent rules.

In the frame of the EPR project, the common
objective of harmonisation necessitates a deep work
between experts from both countries to elaborate a
common set of codes and regulations. These new rules
are called the ETCs (EPR Technical Codes).

ETCs are discussed and harmonised between French
and German specialists from the industry and issued by
NPI. Furthermore, the ETCs are transmitted for an
assessment to French and German Safety Authorities.

In the beginning of 1996, first drafts of ETCs have
been given to independent experts of supervising

companies, the French "Institute de Protection et de
Surete Nucleaire" (IPSN) and the German
"Gesellschaft fur Anlagen und Reaktorsicherheit"
(GRS) for first comments in order to get their
acceptance in principle. As a result of this discussion
and of the further development of EPR, an updated
versions of ETCs together with the EPR Basic Design
Report (similar to a Safety Analysis Report) were given
to the national Reactor Safeguard Commissions of
France and Germany, in October 1997 and February
1999 for a final common assessment.

After the German election in fall 1998, the German
Minister for Environmental Protection and Reactor
Safety, the green party member Jiirgen Trittin
exchanged a number cf experts in the RSK by nuclear
opponents. Consequently, the government withdraw the
support for the further development of safety codes and
standards, so that there was no more a chance to get an
acceptance or at least a chance for presentation and
discussion with the German "Reactor Safeguard
Commission" (RSK).

All activities in order to get the acceptance of
independent supervising groups and safeguard
commissions first started with national activities in
France as well as in Germany and finally concluded in
common sessions with members of institutions of both
countries. In this frame a technical discussion on the
ETC content took place between the EPR- and
IPSN/GRS-TUV experts, which led to the Common
IPSN/GRS Reports. After having closed the discussions
with the independent experts, the ETCs were presented
and discussed with the French "Groupe Permanent
Reacteur" (GPR) and - to get at least an opinion of
German reactor safeguard experts - with former
members of the German "Reactor Safeguard
Commission" (RSK), who felt free to co-operate.
Common recommendations on ETCs were defined in
plenary session in 1999 with GPR and previous RSK
members.

The conclusion of the assessment is presented in
recommendations issued by the French Monsieur
Lacoste, "Directeur de la Surete des Installations
Nucleates" (DSIN).

As a general result of the assessment, it can be
stated, that modified versions of ETCs shall be provided
to the Safety Authorities in the same time frame as the
Preliminary Safety Analysis Report will be supplied for
the first EPR, considering the items underlined in their
recommendations.
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EUR

The first issue of volumes 1 and 2 of the EUR
Document dedicated to generic LWR nuclear island
requirements was released in 1994. The EUR utilities
first revised volume 1 and 2 considering the comments
received during the review of the first issue and
international requests to address new topics. In 1995 the
revision B of volumen 1 and 2 was released. A volume 4
dedicated to the conventional island was worked out in
parallel. The first state has been dispatched for review
to the main utilities and vendors in November 1996. A
volume 3 was produced together with some vendors,
e.g. NPI (Siemens and Framatome) for the EPR project,
to address specifically new designs. A detailed
compliance assessment was performed, regarding all the
approximately 4000 requirements defined in volume 2.

The revision C of volume 1 and 2 considering the
comments of licensing and regulatory authorities and the
comparison on compliance with the new industrial
projects, e.g. the EPR project, is today under
preparation.

The promoters of EUR are: German Producer
Federation (VDEW), UK Nuclear Producer (Nuclear
Electric), Spanish Nuclear Utilities (DTN), Belgian
Utilities (Tractebel), French Utility (EDF), Italian Utility
(SOGIN), Dutch Utilities (NRG), Finnish Producers
(Fortum & TVO), Swedish Producers (Forsmarks
Kraftgroupp AB), Swiss Utilities (UAK), Russian Utility
(Rosenergoatom).

The EUR document defines requirements addressed
to LWR plart designers and vendors.

It is basically a tool for promoting the harmonisation
of the most important plant features, which were often
too country specific.
Significant benefits are expected in two fields:

1. Improve public and authorities acceptance by:
• consideration of decommissioning at the design

stage
• setting safety targets equivalent or higher than

those of best European and foreign design
• low targets for radioactive releases into the

environment
2. Strengthen the nuclear energy competitiveness by:

• providing means for the standardisation and
simplification of the design in order to control
construction costs

• providing optimised preventive maintenance
concepts in order to control operation costs

• establishing stable market conditions throughout
Europe in order to enable series ordering and
allowing for broader competition between
suppliers

• providing flexibility for future operating
requirements in order to keep acceptable
operation and fuel costs over the lifetime of the
plants

• providing competitive power generation costs by
setting ambitious availability and lifetime targets

Major objectives of the EUR document derived from
the following three targets:

1. defining standard design conditions for the
development
• common safety approaches, targets, criteria and

assessment methods
• common performance targets, design features of

main systems
• standard environmental conditions and standard

design methods

2. pooling the operation experience at the European
level by all the European utilities which operate
LWR plants

3. fixing the interfaces between the designer, the
vendor, the operator and the owner.

Components

Around 350 vessels and tanks, 400 heat exchangers
and 3500 other items of process equipment (e.g. filters,
evaporators etc.) are installed in the various systems of
a nuclear power plant to fulfill the many different
process requirements associated with plant operation.

Siemens/SNP has to supply components for back
fitting and upgrading which serve to improve plant
economics and to extend plant service life and also of
course for new NPP.

All necessary mechanical, thermal and fluid
mechanic design analyses using state-of-the-art
techniques, have to be performed. For equipment that
are designed by SNP, documents for review and
approval on the basis of applicable codes, specifications
and standards have to be generated. These documents
are used as a basis for component manufacture, carried
out by qualified manufacturers. Component supply is
accompanied by planning of erection and startup
activities. Evaluation and maintenance concepts
guarantee reliable operation. Failure analyses
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accompanied by safety assessments, are translated into
custom-tailored repair concepts. Wherever necessary,
detailed analytical methods can be qualified by means of
tests. Siemens/SNP has acquired broad-based know-how
from building KWU-designed nuclear power plants. This
specialized expertise is continuously being expanded by
experience gained from back fitting and upgrading as
well as from plant operation.

This ensures that activities are always based on the
most recent state of the art in technology.

Siemens/SNP was involved in the preparation,
harmonisation and review process of the new
requirements defined in ETC and EUR documents and is
therefore best qualified for application of these new
requirements in Europe.

PART 2-KEY-ITEMS

In the frame of the European harmonisation, a lot of
changes on requirements for designer and manufacturer of
mechanical components have been performed.
The topics so-called "Key-items" which are presented in
the paper today, are only some major changes or new
aspects due to the above mentioned ETC and EUR
documents.
The changes or aspects are relevant for designers and
manufacturer and are related to mechanical components
in auxiliary and ancillary systems of NPP, which are
mentioned just before.

Requirements defined in EPR Technical
Codes

The following topics presented as Key-Items, are
picked out of the documents ETC-M (EPR Technical
Code for Mechanical Components) and the EPR
Requirements for Handling Devices. The items are
explained and compared to the German practice based
mainly on KTA. In addition the French regulation based
mainly on RCC-M is expressed.

Key-Item 1 - ETC-M Class 2 design procedures for
design group A1 orA2

The design procedure defined in ETC-M for class 2
components is based on two alternative design groups
Al and A2.
Design group Al shall be applied, if the number of
reference cycle loads on pressure and temperature
variations are more than 10000 (recommended value).
Design goup A2 or Al shall be applied if N cycle <
10000.
Al components are designed by analysis (analysis of
primary + secondary stresses is mandatory).
A2 components are designed by rules (primary stress).

France The RCC-M approach is similar, defined as
first method and second method.

Germany KTA defines also group Al and A2, but in
a differend meaning.
Test group Al - Allowable stress: Sm with
analysis of primary + secondary stresses
but no correlation to number of cycles, but
correlated to type and grade of material and
component dimensions. Optimised
austenitic steel for all dimensions applicable
Test group A2 - Allowable stress: S with
analysis of primary stresses only.
Ferritic steels: grade WI for all dimensions
and grade WII if > DN 150 or t<16 mm.

Key-Item 2 - ETC-M General design requirements
(testability, accessibility)

Only general design requirements in kind of principles of
general design philosophy are implemented in ETC-M,
like e.g. testability, accessibility. In addition reasonable
specific design requirements of RCC-M and KTA are
implemented also e.g. for nozzles, welds, tube sheets,
wall transitions, attachments.

France Less design requirements are defined in
RCC-M, mostly as precondition for
application of specific methods of stress
analysis and reduction of stress
concentrations

Germany Numerous design requirements are defined
much more precise in KTA 3211.2, e.g. in
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respect to wall thickness ratios, minimum
radii, test lengths etc.
The Philosophy of KTA is to do more in the
design phase and less in the analysis phase,
for example by:
• Reduction of stress concentrations
• Reduction of manufacturing defects
• Provisions for testability (non-

destructive, ultrasonic examinations)
• Reduction of radiation level

Key-Item 3 - ETC-M Material qualificatbn and list
of parts to be qualified

The general philosophy on the procedure on material
qualification is different in France and Germany. The
ETC-M proposal is based on French practice and the
material qualification requirements are defined in ETC-M-
M100.
In chapter 2.1, a list of component-parts is mentioned,
which are dedicated to a qualification procedure according
to M-140. In general only parts with more than 250Kg are
listed.

France A general material qualification is not
requested by conventional rules, therefore
the requirements are defined in RCC-M.

Germany A complete material qualification is
requested by conventional laws and applied
by VdTUV - Material sheets.
In addition the involvement of 3 rd party (e.g.
TUV) for approval is requested.
On KTA side, a qualification of each part
(also small parts) of the pressure retaining
boundary of class 1 components is needed,
including e.g. CRDM housing; bolts; hands
holes.

The Philosophy for ETC-M was:
• Compromise between RCC-M and KTA provisions,
• Where possible, the French and German practice

are introduced,
• Reference, where it is possible to EN standards

Key-Item 5 - ETC-M Welding, Filler material
qualification

The ETC-M requirements with regard to the
qualification of filler material, acceptance test of filler
materials and exclusion of changes of fillers materials
are based on French practice. The requirements are
nuclear specific determined in ETC-M.

France The concept of the qualification in France is
similar compared to the philosophy in
Germany, but the way of Qualification is
different. The Filler Material Qualification
is equivalent to the Welding Procedure
Qualification, which is defined in RCC-M.

Germany The Qualification Procedures in Germany
are basically independent from nuclear
application. The KTA concept, which has
to be fulfilled, can be structured as follows:

1. The qualification of filler material

2. The acceptance test of filler material

3. The exclusion of changes of filler
material.

In Germany the DIN standards for filler
material are available with all specific data,
for example, also including statistical data.

Key-Item 6 - EPR Classification and design rules
for handling devices

Key-Item 4 - ETC-M Examination Methods

The ultrasonic examination is more favoured in Germany
than in France, therefore KTA is more elaborated in this
respect. For radiographic examination it is vice versa,
i.e. more favored in France, therefore the RCC-M
prescriptions, are more detailed than KTA's.

The EPR classification for the safety classified handling
devices are based on the German approach and are
defined as follows.

• Additional requirements, e.g. secondary and
auxiliary hoists of the RB polar crane.

• Additional + specific requirements, e.g. fuel
transfer facility and refuelling machine.
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• Increased requirements, e.g. main hoist of the
RB polar crane, and main hoists of the FB
heavy crane.

For Handling Devices, classified according to
increased requirements, a load drop has not to be
postulated. For additional requirements, the consequence
of the load drop is covered by the layout and the design
of the systems.

The general design rules for EPR handling devices
are based on the European document FEM Section I
(Federation Europeenne de la Manutention).

France In principle similar classification.
The practice for the design is in line with
FEM, only dedicated technical
specifications have to be considered in
addition.

Germany EPR Classification follows the German
practice.
On design rules, the German practice is
based on KTA 3902, which refers to DIN
Standards (e.g. DIN 15018/20).
One different subject for the design is for
example, the permissible stress. Based on
FEM, the permissible stresses provide
slightly modified safety coefficients, but the
German practice (KTA 3902, App. B) with
different coefficients, leads finally to no
significant influence on the design from
practical point of view.

Key-Item 7 - EPR Loop drive train configuration for
handling devices

The loop drive train configuration is more similar to the
French approach and is defined for the different classes
as follows:

• Additional requirements: open loop drive train with 1
service and 1 emergency brake

• Additional + specific requirements: open loop drive
train with 1 service and 1 safety brake.

• Increased requirements:
- open-loop drive train with 1 service, 1

emergency and 1 safety brake or,
- closed-loop drive train with 2 reduction gears

with 1 service and 1 emergency brake each or,

- double-open loop drive train with 2 reduction
gears, 2 motors and 2 drums with 1 service and
1 emergency brake each.

France The French practice is similar to the EPR
approach without the definition of the quite
expensive ,,double open loop drive train"
within the increased requirements.

Germany In KTA for increased requirements, the
"closed loop-drive train" with only one
motor and one drum is not accepted.

Requirements defined in the EUR document

The Key-Items regarded hereafter, are taken from
the EUR document revision B volume 2 and focussed on
the influence for component design and the organisation
of project management.

Key-Item 8 - EUR Codes and Standards

The EUR document lays down the framework to
determine which "rules" (i.e. laws, regulations, codes
and standards) shall be used for the design of future
LWRs and how they will be applied. It classifies them in
five levels and indicates criteria on their applicability to
the different safety categories and classes of structures,
systems and components. The chapter also indicates
how to resolve discrepancies between alternative codes
and standards. It concentrates on the applicability
criteria of the codes and includes a list of the most
representative codes and standards, which are at
present in use in EUR utilities countries.

Generally there is a compliance with the requirements
mentioned in this EUR chapter.
For a new project the different "Levels" have to be
regarded and the deviations have to be pointed out
Level I: Deviations from laws
Level II: Deviations from EUR document
Level III and IV: Deviations on the level of KTA

Safety Standards

Level V: Deviations on the level of
conventional codes and standards
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Key-Item 9 - EUR Material related requirements

The EUR document provides the general requirements
for the materials to be used in the plant, based on well-
proven materials which have been successfully in
service in LWRs for a long time. Based also on the
experience feedback of materials which have failed in-
service and based on the improvements in the material
fabrication and inspection processes.

Specific requirements for materials in contact with
radioactive fluids are defined. The materials used for this
application shall comply e.g. with the following:

• high resistance to all the corrosion phenomena in
operating conditions.

• the use of carbon steel material in contact with
highly contaminating meda or radioactive products
shall be specifically avoided unless a satisfactory
alternative has not been proven in service,

• it shall be possible to achieve a suitable degree of
surface finish to reduce surface contamination,

• the use of any material for which there is no
proven suitable decontamination process shall be
avoided.

In principle all the requirements are fulfilled by
Siemens/SNP material specifications. The specific
requirements for materials in contact with radioactive
fluids are fulfilled in case of primary components, but for
other systems it has to be regarded more in detail.

Key-Item 10 - EUR Functional requirements for

components

The EUR document establish functional requirements,
related to the safety and operational objectives, that
apply to the mechanical and electrical equipment and
components of the plant. The requirements given in this
chapter are complementary to those expressed by the
plant designer and express the Utilities' point of view.
These requirements are either general or specific and
cover not only functional needs, but also component
design and technology. They are based on current LWR
design, practice, operational feedback and consider the
desirable evolution from the Utilities' point of view.

As a result of the compliance analysis it can be stated,
that most of the requirements regarding mechanical

components are defined also in Siemens/SNP
specifications and are fulfilled by Siemens/SNP design,
but nevertheless mere are also some points mentioned as
non-compliance.

These points are explained hereafter.

Gate valves

The EUR document requires, that solid wedge gate
valves shall not be used.
For Siemens/SNP the use of solid wedge gate valves are
not favoured, but they are not excluded for special use.
For general application, only flexible wedge gate valves
are used and therefore they are defined in Siemens/SNP
valve catalogues.

Valve testing

The EUR document requires, that for the testing of
safety valves the system design shall include provisions,
to be as close as possible to their design conditions.
For Siemens/SNP, safety valves can be tested for
example according to leaktigtness, flow rate or response
pressure. These tests are usually performed in the
qualification of the valve. Provisions in systems, to be
tested during operation or outage, should be regarded
carefully because the requirements are excessive and
leads to higher cost.

Noise (valve)

The EUR document requires that the equipment shall be
designed such that the sound level remains below the
limits that are required for plant personnel protection and
to comply with environmental requirements.

For Siemens/SNP the noise criteria specified by the
labour regulations are usually relatively low and have a
significant impact. Usually the components are installed
in closed compartments, which are not frequently
accessed. Therefore, Siemens/SNP practice is not a
systematic implementation of this requirements, but only
when absolutely necessary.

Pump in-service testing

The EUR document requires that the capability for pump
flow testing shall be as close as possible to the design
flow rate.

For Siemens/SNP the use of minimum flow lines for
periodic testing is preferred. A full flow testing is not
proposed, in order not to decrease the reliability of the
safety function, e.g. the test line could be spuriously
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opened in case of an accident. In addition the cost
impact is not negligible

Noise (Heat Exchangers)

The EUR document requires that the equipment shall be
designed such that the sound level remains within the
limits that are required for protection of plant personnel.

For Siemens/SNP it is not standard and generic practice
to specify a maximum noise level in the design
specification of heat exchangers of the Nuclear Island.
Field experience proves that their noise is "naturally" low
enough. In specific cases a noise protection can be
provided.

Key-Item 12 - EUR Design process and
documentation

The EUR document provides requirements for the
process to be carried out in designing the nuclear power
plant. It covers all activities necessary for the complete
cycle of design. The design process includes activities
such as development, testing, analysis, preparation of
specifications and drawings, models, reports and support
of others as required completing the licensing,
construction, start-up and handing over of the plant to
the owner.

The design process shall be managed as a single
integrated process. Design process and documentation
organisation requirements must be translated into
specific requirements and procedures to be followed by
each of the project participants from the beginning of the
design.

Generally NPP projects managed by Siemens/SNP
comply with the requirements mentioned in this chapter.
The reason for some remarks refers to the complexity of
a whole NPP.

Organisation of Project Information

The EUR document requires that the plant designer shall
provide a plant data model, which serves as a
framework for the whole plant.

Siemens/SNP has an entire Data Processing (DP)-tool
for plant engineering. The DP-tool can be divided in
three parts. The process part is using e.g. SYSCAD for
flow diagrams or PEDB for process and equipment. The
basic-and detailed-design part, with e.g. a 3D-CAD
Model for the piping engineering and tools for civil

works, ventilation, cables, supports etc. The
documentation part is using EDM for the document data
management

Documentation Management System

The EUR document requires a documentation management
system, which shall be used, by the Plant Designer and all
suppliers during the design, construction, and start-up
process.

Siemens/SNP has established a documentation
management system. In case of suppliers or partners a
documentation management system will be established
for the relevant project.

Information Management System

The EUR document requires, that the Information
Management System (IMS) shall consist of a
computerised technical database used from the design
phase up to the start-up phase for all technical
disciplines.

Siemens/SNP has a computerised technical database
(DP-tool) used from the design phase up to the start-up
phase for all technical disciplines. In case of EPR, the
Information Management System, was not fully
integrated like requested, due to the different partner,
e.g. Process & Equipment Data Base (PEDB) for
process data, Plant Design Layout (PDL) for layout
data, etc. Furthermore, for Siemens/SNP from Quality
Assurance point of view, all projects are in line with ISO
9000-series and IAEA QA 50 and the International
Standards on quality management.

PART 3 - CONCLUSION

The conclusion of my presentation can be summarised
by the following statements:

• Siemens/SNP is prepared to fulfil all requirements,
which are state of the art.

• The requirements defined in the EPR Technical
Codes and in the European Utility Requirement
document are known and can be applied.

• It has to be underlined, that the ETCs are prepared
on the level of designer and utilities and are not jet
fully in line with recommendations made by the
licensing authorities. In particular ETC-M is up to
now not finally commented and discussed.
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• With regard to EUR it has to be pointed out, that a
new revision is under preparation considering
comments made by designer and authorities.

Due to the fact, that new requirements have partly a
significant cost impact, they have to be regarded very
carefully.

New rules and requirements should be a picture of
the practice and in line with the industrial evolution.

The best way to verify new rules is the application by
the industry during a real project.
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