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Abstract

In 1994, a group of European utilities initiated, together with Westinghouse and its industrial partner
GENESI (an Italian consortium including ANSALDO and FIAT), a program designated EPP (European Passive
Plant) to evaluate Westinghouse passive nuclear plant technology for application in Europe. The Phase 1 of the
European Passive Plant program involved the evaluation of the Westinghouse 600 MWe AP600 and 1000 MWe
Simplified Pressurized Water Reactor (SPWR) designs against the European Utility Requirements (EUR), and
when necessary, the investigation of possible modifications to achieve compliance with the EUR. In Phase 1 of
the program, which has been completed in 1996, the following major tasks were accomplished: The impacts of
the European Utility Requirements (EUR) on the Westinghouse nuclear island design were evaluated. A 1000
MWe passive plant reference design (EPIOOO) was developed which conforms to the EUR and is expected to be
licensable in Europe. With respect to the NSSS and containment, the EPIOOO reference design closely follows
those of the Westinghouse SPWR design, while the AP600 design has been taken as the basis for the design of
the auxiliary systems. Extensive design and testing efforts have been made for the AP600 and SPWR during the
respective multi-year programs. While the results of these programs have been and will continue to be utilised, at
the maximum extent, to minimise the work to be performed on the EPIOOO design, the compliance with EUR is a
key design requirement for the EPIOOO. The ultimate objective of Phase 2 of the program is to develop design
details and perform supporting analyses to produce a Safety Case Report (SCR) for submittal to European Safety
Authorities. The first part of Phase 2, hereafter referred as Phase 2A, started at the beginning of 1997 and will be
completed at the end of 1998. Scope of this phase of the program is to develop the design modifications of
important systems and structures so to comply with the EUR. This paper provides a brief description of the most
significant developments of the EPIOOO plant design during Phase 2A of the EPP program.

1. INTRODUCTION

In 1994, a group of European utilities initiated, together with Westinghouse and its industrial
partner GENESI (an Italian consortium including ANSALDO and FIAT), a program designated EPP
(European Passive Plant) to evaluate Westinghouse passive nuclear plant technology for application in
Europe. The European utility group consists of the following organizations:

• Agrupacion electrica para el Desarrollo Tecnologico Nuclear (DTN), Spain

• Electricite de France, France

• ENEL, SpA., Italy

• Imatran Voima Oy, Finland

• Scottish Nuclear Limited (acting for itself and on behalf of Nuclear Electric pic), U.K.

• Tractebel Energy Engineering, Belgium

• UAK (Represented by NOK-Beznau), Switzerland

• Vattenfall AB, Ringhals, Sweden

This paper is presented on behalf of the EPP-SC and EPP-TG. Mr. Noviello is the Chairman of the EPP-
SC. Special thanks go to Mr. Saiu of Ansaldo for his extensive contribution to the paper.
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The Phase 1 of the European Passive Plant program involved the evaluation of the
Westinghouse 600 MWe AP-600 and 1000 MWe Simplified Pressurized Water Reactor (SPWR) [1]
designs against the European Utility Requirements (EUR) [2] and, when necessary, investigation of
possible modifications to achieve compliance with the EUR.

The base design for these passive plant programs is the AP600. The passive PWR approach to
design is to strike a balance between proven technology and new concepts - the advantage of the
traditional Westinghouse two-loop PWR combined with natural circulation passive safety systems.
The result is a greatly streamlined plant that exceeds safety regulations and availability requirements,
is economically competitive and promote broader public confidence in nuclear energy.

With respect to safety systems and containment, the EPP design closely follows that of the
Westinghouse SPWR design, while the AP600 plant design has been taken as the basis for the
auxiliary systems. However, the EP1000 design also includes features required to meet the EUR, as
well as key European licensing requirements [3].

The ultimate objective of Phase 2 of the program is to develop design details and perform
supporting analyses to produce a Safety Case Report for submittal to European Safety Authorities.
The first part of Phase 2, hereafter referred as Phase 2A, started at the beginning of 1997 and will be
completed at the end of 1998. Scope of this phase of the program is to focus on improving the design
of important systems and structures.

In parallel to the Phase 2A effort, a group of European Utilities are sponsoring the activities for
the preparation of the EP1000 EUR Volume 3. Volume 3 of the EUR is intended to the compliance
against the EUR. The EP1000 EUR Volume 3 program began in June 1997 and will be concluded at
the end of 1998.

In the following, the most significant technological developments of the EP1000 plant design
during Phase 2A of the EPP program are described briefly.

2. NUCLEAR SYSTEM DESIGN

Phase 2A activities have focused on improving the design of important systems and structures,
including: reactor coolant system (Fig. 1), reactor safety systems and major auxiliary systems and to
perform the safety analyses to support system design. Several minor modifications have been imple-
ented in each one of the above. In the following some of the most important changes implemented in
Phase 2A will be discussed.

2.1. Reactor Vessel and Core design

The core, reactor vessel, and reactor internals of the EP 1000 (Refs [6 -7]), are similar to those
of currently operating Westinghouse PWR plants, but several new features are incorporated to
enhance the performance characteristics as compared with existing plants.

The reactor core uses the Westinghouse 12 foot (3658 mm), 17x17 fuel assembly. A low-power
density is achieved by making the core larger than previous 1000 MWe designs, with the number of
fuel assemblies increased from 157 to 193. This configuration results in core power density and
average linear power density reduction of about 25 percent, to 88,4 kW/1 and 15,6 kW/m, over
existing plants of the same power rating. This results in lower fuel enrichments, less reliance on
burnable absorbers, and longer achievable operating cycles.

The core is surrounded by a stainless steel radial neutron reflector that contributes to lowering
fuel cycle cost and to reduce neutron fluence on the reactor vessel wall, an important factor in view of
the 60 year lifetime design objective.
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FIG. 1. EP 1000 Reactor coolant system layout

The EP1000 core is optimized for UO2 fuel assemblies. However, provisions are made to allow
the use of up to 50% standard MOX fuel assemblies in the core.

During Phase 2A, activities have been performed to design both UO2 and 50% MOX core that
could meet the EUR. The results of UO2 Core Design activities will be highlighted in the following.

Two preliminary 24-months cycle UO2 fuel management schemes have been developed for the
EP1000 reactor as part of the Phase 2A Program. These schemes are required to meet the EUR
Revision B Low Boron Design Requirements, as well as all applicable conventional safety analysis
and design limits. The low boron capability sets out to reduce boron dilution risks and to provide an
adequately negative moderator feedback to avoid damage of the core and of the RCS pressure
boundary during any ATWS through 100% core life and finally to reduce ALARA costs through
improvement of the chemistry.

One core design utilises mid-enriched (2,0 weight percent [w/o]) axial blankets that provide an
economic benefit equivalent to approximately a 0.1 w/o reduction in fuel average enrichment, when
compared to the second design which utilises a single uniform axial fuel enrichment. The only
observed consequence resulting from the use of these mid-enriched axial blankets is an acceptable
increase of base load steady state axial peaking factor (Fz), and of the nuclear heat flux hot channel
factor, (FQ) . The nuclear enthalpy rise hot channel factor, FAH> during steady state operation is,
however, comparable for both designs. Both designs assume that a stainless steel radial reflector
(similar to the one utilised for the AP600 and SPWR) is employed. For the initial core design, discrete
Wet Annular Burnable Absorbers (WABA) rodlets, which are consolidated into burnable absorber
assemblies, and Integral Fuel Burnable Absorbers (IFBAs) are used. Discrete absorber designs,
integral fuel burnable- absorber designs, or both, may be used in subsequent reloads. (IFBAs are the
preferred burnable absorber design).
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Another core design feature is the use of reduced-worth control rods (termed "gray" rods) to
achieve daily load-follow capability without requiring daily changes in the soluble boron concentra-
tion (see IAEA-TECDOC-968).

2.2. Reactor Vessel Internals

The reactor vessel internals design has been reviewed during Phase 2A as a consequence of the
requirements related to Design Extension Conditions (DEC) of the EUR. The ability of the EP1000 to
provide in-vessel retention and cooling of core debris following DEC was evaluated as part of the In-
Vessel Debris Retention Study. The study identified a problem with in-vessel coolability and the need
for a modification to the reactor vessel lower internals configuration to solve the issue. The bottom of
the EP1000 lower core support plate sits higher in the reactor vessel than in the reference plant design
(AP600) and the additional metal mass of the support plate and reflector would not be submerged into
the molten metal pool. The resulting melt geometry produces a heat flux profile that exceeds the
critical heat flux for the reactor vessel and as a consequence the reactor vessel would fail. A revised
configuration, that places the bottom of the core support plate approximately 10 inches (260 mm)
lower, allows contact between the lower support plate and the molten debris pool. The increased
thickness of the molten metal layer spreads the heat over a larger area of the reactor vessel and
reduces the heat flux below the critical heat flux. This design change to the lower internals should be
further evaluated as part of the Phase 2B design activities.

2.3. Auxiliary Cooling Systems

The EP1000 Auxiliary Cooling Systems include:

• Normal Residual Heat Removal System (RNS)

• Component Cooling Water System (CCS)

• Service Water System (SWS)

• Spent Fuel Pool Cooling Water System (SFS)

Activities have been performed in Phase 2A to integrate the design of the above systems so to
provide a configuration that meets the European Utility Requirements. In particular, the design
activities have focused the heat transfer chain composed by RNS, CCS and SWS.

While the systems still retain the same configuration of the SPWR reference plant, several
modifications have been made driven by EUR requirements.

The Normal Residual Heat Removal System (RNS) consists of two separate mechanical trains
of equipment. Each train consists of one residual heat removal (RHR) pump and one heat exchanger.
In addition, RNS comprises piping, valves and instrumentation necessary for correct system
operation. The RNS is located completely inside the containment. The RNS is designed to perform its
functions in a very reliable and failure tolerant manner. The reliability is achieved with the use of
highly reliable and redundant equipment and with a simplified design. According to the EUR, the
RNS is a F2 safety system, designed in accordance with Equipment Class D Standards since it
provides defence-in-depth functions that contribute to the overall safety of the plant.

The European Utility Requirements (use of MOX fuel, Boron Recycling, Cooldown time limits
and site conditions) directly affect the design of the RNS [3]. The Heat Removal Design Bases set by
the European Utilities Requirements are the following:

• The Plant should be capable of shutdown from Hot Zero Power to cold shutdown at a
temperature less than 60 °C (140 °F) within 20 hrs.
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• Initiation of RNS operation 6 hrs after reactor shutdown.

• Maintain RCS T < 60 °C (140 °F) during refuelling with one train unavailable, beyond a
time period from reactor shutdown compatible with availability targets.

• Reduce RCS T at 180 °C (356 °F) during Hot Shutdown with one train available, within 12
hrs after shutdown.

• Bring the RCS temperature to 90 °C (194 °F) within 36 hrs after shutdown with a single
failure in the RNS system.

The heat load data have been calculated taking into account the EUR. In particular, in:

• MOX decay heat

• Spent Fuel Pool Cooling System takes into account the increased storage capacity
requirements and MOX decay heat

• Impact of requirement to recycle boron and the additional waste evaporator heat loads.

• In addition, heat Loads during refuelling are impacted by the very aggressive EP1000
refuelling schedule that requires full core off-load in about 108 hours to be able to complete a
refuelling in 13 days.

Different options, in terms of heat exchanger sizing and systems flow rates, have been
evaluated to meet these design requirements. The final design includes larger CCS heat exchangers,
such that a lower temperature can be reached at the RNS heat exchanger inlet and so that the RNS
heat exchangers size increase can be limited.

Moreover, to increase heat transfer effectiveness an RNS two-shell pass heat exchanger design
has been utilized in place of the one-shell pass design of the reference plant (SPWR).

3. CONTAINMENT DESIGN AND LEAKTIGHTNESS

Among all the EUR requirements to be considered in the EP1000 plant design, there is a group
that challenges the containment design beyond current practice. These requirements are related to
consideration of Design Extension Conditions (selected Severe Accident Conditions and Complex
sequences) in the plant design. It must be ensured that the containment leak-tightness is maintained
for the duration of the accident, up to the accident termination.

The overall issue of the Containment Leaktightness is addressed by means of three main
defense barriers:

• Containment Isolation

• Primary Containment Leak-tightness

• Secondary Containment

3.1. Containment Isolation

The EP1000 containment isolation is significantly improved over that of conventional PWRs.
One major improvement is the large reduction in the number of penetrations. Furthermore, the
number of normally open penetrations is reduced by 60 percent (Refs [2-3]). For example, the
chemical and volume.control system (CVS) letdown penetration is normally closed because CVS
purification is performed in a high-pressure loop inside containment. Also, there are no penetrations
required to support post-accident mitigation functions (the canned motor reactor coolant pumps do
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TABLE I. CONTAINMENT ISOLATION/BYPASS SIMPLIFICATION

Component

Penetrations

Normally Open Penetrations

Conventional 3-Loop Plant

93

38

EP1000

50

15

not require seal injection, and the residual heat removal and safety injection features are located
entirely inside containment). Table I provides a summary of the EP1000 penetrations.

3.2. Primary Containment Leak-tightness

Primary containment leak-tightness depends on the behaviour of the different components that
constitute the containment pressure boundary barrier, in particular:

• The primary containment shell, including the basemat, which envelops the reactor vessel,
the primary system and most or all systems containing highly radioactive fluids, after a fuel
damage accident.

• Mechanical penetrations which include the mechanical piping penetrations (i.e., the
transitions between pipes penetrating the containment boundary and the boundary itself) and
the fuel transfer tube.

• Equipment hatches

• Airlocks

• Electrical penetrations which permit the penetration of power and control cables

• Isolation valves of pipes and ducts which cross the containment boundary

3.2.1. Containment Vessel

The Containment Vessel is a free-standing cylindrical steel vessel with elliptical upper and
lower heads.

During Phase 2A, detailed design activities have been performed to define containment
configuration. The design of the steel containment structure has been performed according applicable
ASME, ASTM and AISC standards.

The evaluations have been performed modelling the containment vessel with a three-dimen-
sional finite element model. The Containment shell has been modelled with thin shell element while
the Polar Crane and the horizontal stiffeners with beam elements. Discontinuities that include hatches
and main penetrations have been accounted for.

The structures have been checked at ASME service level C. It is assumed that exceeding this
limit will result in a loss of leak-tightness.

The analysis has shown that with an internal pressure of 1 MPa (10 bar) and with a temperature
equal to 204 °C, the Service Level C is still meet.

The location at which the stress limits are reached is in the Main Steam Penetration area, while
about 20% margin still exist in the Equipment Hatch area.

Ultimate failure pressure is expected to be significantly higher.
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FIG. 2. EP1000 Main Steam Line Penetration

3.2.2.Critical Analysis of Reference Design

The analysis of the Reference Designs (i.e., SPWR and AP600) has identified the following
critical areas for which leak-tightness improvements can be realized:

• the most critical components are the large containment penetrations (personnel airlock and
equipment hatches) mainly because their leak-tightness depends on elastomeric materials
which are subject to thermal and radiation damage and ageing;

• the design of high-energy mechanical penetrations (i.e, Main Steam and Feedwater lines)
has to be improved in order to consider the potential effects of the increased challenges
deriving from Design Extension Conditions.

Moreover, further evaluations are needed for electrical penetrations where the sealing area
arrangement can be challenged by temperature effects.

3.2.3. Leak-tightness Improvement Measures

Review of the reference design penetration resulted in a different mechanical penetration
design, as well as in a different global support distribution for the Main Steam and Feedwater Lines.

The suggested penetration design, Fig. 2, is characterized by a metallic bellows between the
Main Steam/Feedwater line and the primary metallic containment shell in order to assure leak-tight-
ness behaviour of the whole system, as well as to decouple the steam line from the metallic shell. In
addition, the penetration anchorage has been moved from the Turbine Building boundary wall, as in
the AP600, to the shield building wall. By providing the anchor point on the shield building wall, the
bellows has only a leak-tightness function and cyclic loadings on the bellows, due to cyclic thermal
expansion of both the MS/MF line, are minimised.

An improved Equipment Hatch Design has also been proposed. The design, developed by
ENEL, Fig. 3, is characterised by two sealing areas that are connected through an annular space
dedicated to collect and confine potential leakage through the inner gasket.

Heat dissipation mechanisms are improved by simple arrangements to limit the temperature at
the outer seal below the value at which the gasket seal material has an unstable behaviour. The gasket
configuration is such as to promote the metal to metal contact in the inner sealing area in case of a
complete gasket degradation.

Finally, depending on the DEC temperatures which will be considered, a thermal insulation to
shield the in containment equipment hatch portion against local thermal loads is foreseen.
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FIG. 3 - EP1000 Improved Airlock

Similar to the equipment hatch, the personnel airlock features have been studied to limit the
concern related to temperature and radiation damage of the gasket elastomeric material. A full scale
test program [6], (ATHERMIP test facility, designed by ANSALDO) has been conducted, outside of
the EPP program by ENEL (Italy) with the participation of EDF (France), Empresarios Agrupados
(Spain), and the University of Pisa (Italy) to evaluate the effectiveness of the proposed solution and
qualify the solution for DEC conditions.

3.2.4. Secondary Containment Ventilation System (PAFS)

The EP 1000 is equipped with a secondary containment. For the steel containment reference
configuration, the secondary containment is defined as the structure which confines the penetration
area (annulus) to collect leakages through the penetrations that constitute the major source of
containment leakage. The Secondary Containment Ventilation System (Passive Annulus Filtration
Systems - PAFS) is part of the EP 1000 HVAC systems. It is designed to collect and filter the
leakages through the penetrations to limit the offsite dose following a severe accident.

The PAFS is designed to perform the following major functions:

• Contribute to the limitation of the offsite dose to the value defined by site parameters; and

• Maintain a negative pressure in the annulus penetration (secondary containment).

Initial evaluations indicate the EP1000 radioactive releases to the environment will be low, in
compliance with the EUR safety targets for Design Basis Accidents (DBA) without operation of the
PAFS. Therefore, the PAFS is provided to fulfill a level F2 safety function which in the EUR Rev. B
is defined as, "to ensure that the releases are kept within the targets set for DEC (design extension
conditions)".

The PAFS, Fig. 4, is connected to the middle and lower annulus of the secondary containment.
It consists of two mechanical trains of equipment. Each train consists of one HEPA filter, one eductor
and a compressed air storage. The motive force of the eductor is the compressed air stored in tanks,
having a capacity per train to support the function of the PAFS for the first 24 hours after a DEC
accident. The capacity of both trains, used one after the other, should be able to perform the PAFS
function for a period of 72 h.
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FIG. 4. Secondary Containment Ventilation System Simplified Sketch

4. SAFETY CONCEPTS

4.1. Safety requirements and design philosophy

The EP1000 safety philosophy is aimed at the prevention of accident but also gives attention to
the mitigation of the consequences of accidents that could give rise to major releases. The aim is to
reduce both the probability of the events and their associated off-site consequences in order to avoid
the need for extensive countermeasures and to offer the authorities the possibility to simplify the off
site emergency planning.

The basic EP 1000 safety philosophy is based on utilization of inherent margins (e.g. larger
volumes and water inventory, lower power density, negative power and temperature reactivity
coefficients) to limit system challenges.

Consistent with current practice, active systems are used as first level of defence against the
most probable events.

The EP1000 uses, as a second line of defence, passive safety systems (Refs [6-7]). The use of
passive safety systems has provided significant and measurable improvements in plant simplification,
safety, reliability, and investment protection. These passive safety systems provide a major enhance-
ment in plant safety and investment protection as compared with conventional plants. These systems
provide reactivity control, establish and maintain core cooling and containment integrity, with no
operator or AC power support requirements. The passive systems are designed to meet the U.S. NRC
single-failure criterion, and probabilistic safety assessments (PSAs) are used to verify their reliability.
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Finally, an additional level is called for, namely prevention and mitigation of Severe Accident
Conditions through the consideration of Design Extension Conditions, formerly considered Beyond
the Design Basis. The approach to Design Extension Conditions is reported in the following.

4.2. Design Extension Conditions

The assessment of the EP1000 performance against severe accidents is performed in agreement
with European Utilities Requirements. The general approach to severe accidents identifies the
sequences to be reduced in probability below the credibility threshold and those to be mitigated.

According to the EUR, the assessment of the Design Extension Conditions (DEC) in addition to
the Design Basis Accident (DBA) is the preferred method for giving consideration to the complex
sequences and severe accidents at the design stage without including them in the Design Basis
Conditions.

The assessment of the DEC permits the definition and evaluation of the Design Extension
Measures (DEM) to prevent core melting or mitigate the consequences of accident sequences such as:

• Complex sequences which involve failures beyond those considered in the deterministic
Design Basis

• Severe accidents, both to prevent early and delayed containment failure and to minimize
releases for the conditions that go beyond the Design Basis Conditions (DBC).

The Design Extension concept makes use of probabilistic methods (PSA) as one way to
identify the need for the implementation of measures including upgraded or additional equipment or
accident procedures for complex sequences and severe accidents.

A preliminary Probabilistic Safety Assessment shows that the EP1000 plant has a level of risk
similar to AP600 and meets and exceeds the design goals specified by the EUR. Preliminary
evaluations provide a core damage frequency of 8.3 x 10"^ per year for internal events at power
conditions. In particular, the analyses have shown that many of the events that, in the past, were
leading contributors to the risk of nuclear power plants, such as interfacing LOCAs, are not equally
significant for the EP1000.

5. PLANT LAYOUT

During Phase 2A, plant layout activities have been performed limited to the Nuclear Island.

Criteria for plant layout have been defined according to the Westinghouse practice revised,
where needed, to account for the European Utilities requirement. The process of generating the layout
involved participation of the European Utilities as well as of the Industrial Partners.

A complete 3D model of the NI has been generated during Phase 2A. The level of details is
such to include: the NI civil structures, the reactor system, Nuclear Fluid Systems and Auxiliary
Systems both in the reactor building and auxiliary building. The main lines (i.e., main steam lines,
feedwater lines, Automatic Depressurization lines) have already been routed while, only in Phase 2B,
the smaller piping and main HVAC and electrical cable tray routing will be completed.

Representative general arrangement drawings of the containment building and Nuclear Island
are shown in Figures 5 and 6.
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FIG. 5. General containment arrangement; elevation view at Section B-B

5.1. Containment Building

The containment vessel, a Seismic Category I structure, is a free standing steel cylinder, 46
meter in diameter and 67,6 meter height from the containment sump to the inside containment top
head. It is surrounded by a Seismic Category I reinforced concrete shield building that provides
protection against external events.

There are three floors (grade access, maintenance floor, and operating deck) and ten equipment
compartments within the containment building. Floor gratings are provided for access to equipment at
other elevations. The principal systems located within the containment building are the Reactor
Coolant System (RCS), the Passive Core Cooling System (PXS), the Normal Residual Heat Removal
System (RNS), and the Chemical and Volume Control System (CVS).

5.2. Auxiliary Building

The primary function of the auxiliary building is to provide protection and separation for the
Seismic Category I mechanical and electrical equipment located outside the containment building. It
also provides shielding for the radioactive equipment and piping that is housed within the building.

The auxiliary building is a Seismic Category I reinforced concrete structure that shares a
common basemat with the containment building. The auxiliary building is a C-shaped section of the
nuclear island that wraps around approximately 70 percent of the circumference of the shield
building. Floor slabs and the structural walls of the auxiliary building are structurally connected to the
cylindrical section of the shield building.

With respect to Phase 1 activities, the main differences in plant layout, are the definition of the
Shield Building Roof and design of containment bottom.

The shield building roof conical design has been derived from the AP600. The SPWR shield
building roof is semi-spherical to provide a more robust design because the Japanese Seismic
Requirements (0.5 g Zero Peak Acceleration Design Basis Earthquake). The EP1000 is designed for a
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FIG. 6. Nuclear island arrangement; plan view at operating floor elevation

much lower Design Basis Earthquake hence the AP600 configuration has been chosen. This results in
an important cost saving.

The containment bottom shape has been changed from a flat bottom, derived from the SPWR,
to an elliptical bottom shape derived from the AP600 design. The reference SPWR configuration
provides a flat bottom shape for the metallic containment; this configuration is not common for
metallic containment characterized by high internal design pressure. The anchorage of containment
vessel to the basemat is realized with massive anchorage that may affect the plant cost, the
construction sequence and construction time schedule.

This change provides a more robust design since accidental pressure always acts as an internal
force to the containment vessel. In addition, as a side advantage, the proposed solution facilitates the
licensing process since the USNRC has approved the design for AP600.

6. PROJECT STATUS AND PLANNED SCHEDULE

The ultimate objective of Phase 2A of the EPP program is to develop design details and
perform supporting analyses to produce a Safety Case Report for submittal to European Safety
Authorities. The first part of Phase 2, "Phase 2A" is focusing on the definition and design of
important systems and structures. Activities have already been performed both to define the design
details of the important systems (e.g. Reactor Coolant System, Passive Injection and Core Cooling
System, Passive Containment Cooling System, etc.), and to address some specific EUR requirements
including Hazards (i.e., Aircraft Crash, Gas Cloud Explosion), Design Extension Conditions and
performance requirements (e.g., MOX Fuel, Low Boron Core, etc.) and finally EUR specific Site
Interface Requirements (i.e., Seismic Margins, Soil Characteristic and site environmental conditions).

In parallel to the Phase 2A effort, a group of European Utilities are sponsoring the activities for
the preparation of the EP1000 EUR Volume 3. Volume 3 will be the EP1000 plant example and
compliance assessment against the EUR. The EP1000 EUR Volume 3 program began in June 1997
and will be concluded at the end of 1998.
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The evaluation of the EP1000 design against EUR has shown, to date, only minor non-
compliances that are traced and will be solved in the next phase of the EPP program.

The second part of Phase 2, "Phase 2B", should start at the beginning of 1999 and will be
completed in the 2001.

Phase 2B will include both the analyses and evaluations required to demonstrate the adequacy
of the design, and the preparation of a Safety Case Report.
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