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Vocabulary : Engineering and FS simulators

Engineering simulator

Simulator used for engineering studies

Accurate simulation of physical phenomena

Simplified I&C (level 1 : functional ; level 2 : engineering 

workstation)

Limited perimeter (for accidental studies)

Engineering workstation with limited functionalities to operate the 

simulator and collect data for studies

Full Scope Simulator

Simulator used for the training of operators

Simplified simulation of physical phenomena (real time being the 

main objective)

Accurate simulation of I&C (level 1 : real I&C data ; level 2 : replica 

of the main control room)

Full scope perimeter (from an operator point of view)

Instructor Workstation with full pedagogical functionalities
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Engineering and FS simulators : A new approach

General schedule for new nuclear power plantT0 T0 + 72 months

T0 + 24 months

Training simulator
Real Time

Realistic HMI

T0 + 48 months

Batch mode

Engineering simulatorValidated codes

Validated codes
Training simulator

Real Time

Realistic HMI

Engineering simulator
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US Nuclear Energy Institute's study evaluated components that could 
be possible ñpinch pointsò for the future NPP construction.

The main components are :

reactor pressure vessels 

steam generators 

moisture separator reheaters 

turbine generators 

nuclear-grade pumps 

nuclear-grade heat exchangers 

nuclear-grade valves 

transformers 

large-bore seamless piping 

plant simulators 

nuclear-grade batteries 

nuclear-grade mechanical insulation

6

Plant simulator for 

engineering and 

training needs must 

take into  account 

early in the 

construction process

Simulator : one of pinch points for NPP construction
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Evolutionary

design builds 

upon existing 

PWR experience

Solid basis of experience with 
outstanding performance

10-member European 

Utility Design Team 

1990 to 2002

First Generation III+ 

Design to be built

KONVOI

N4

Few words about EPR Genesis
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Spreading area for 
molten core

Dedicated 
severe accident  

residual heat 
removal system

Redundancy

4 trains
For main 

safety 
systems

Double wall containment 
with ventilation et filtration

In-containment

Water Storage

Main Safety systems

Catalytic H2 Recombiners

Molten corium

Recovery area

EPR ïA robust design
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Generic planning for the simulator

T0: Fuel 

Core 

Loading

Support Tool for Engineering activities

Support Tool for Training & Operating needs

T0 ï3,5 yearsValidation of accidental strategies

Safety probabilistic studies

T0 ï2,5 yearsValidation of accidental procedure

Overall validation and Human factor studies

T0 ï2 years
Support the issue and validation of periodic tests procedure

Initial Operator Training on dedicated functions of the plant

Beginning of Operators Full scope training T0 ï1,5 years
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FA3 construction and FSS Project ïMaster Schedule

1st concrete

2007 2008 2009 2010 2011

Civil work

Vessel delivery

20122006

Commercial operation

Electromechanical erection

Commissioning tests

FA3 construction duration : 54 months

Preparatory  works on site

DAC request

Full scope simulator

Design simulator

T0

July 06

T0+19

Mar. 08 T0+30 T0+39 T0+41

Simulator for 

engineering studies 

Phase 1
ĄçValidation of the accidental 

condition operating policies è

.

Simulator Phase 3
ĄçValidation of the whole 

plant operation 

management è

Ą Data collection for 

Operating & Human Factor 

studies

Ą Operator Training

Training & 

documentation 

As-Built

Simulator for engineering 

studies Phase 2
ĄçValidation of the accidental condition 

operating procedures è

Ą Nuclear island

ĄProbabilistic safety analysis

ĄPreliminary safety studies

1st concrete

2007 2008 2009 2010 2011

Civil work

Vessel delivery

20122006

Commercial operation

Electromechanical erection

Commissioning tests

FA3 construction duration : 54 months

Preparatory  works on site

DAC request

Full scope simulator

Design simulator

1st concrete1st concrete

2007 2008 2009 2010 2011

Civil work

Vessel deliveryVessel delivery

20122006

Commercial operationCommercial operation

Electromechanical erection

Commissioning tests

FA3 construction duration : 54 months

Preparatory  works on site

DAC requestDAC request

Full scope simulatorFull scope simulator

Design simulatorDesign simulator
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FA3 Engineering & Training Simulators

Phase 1 ïEngineering simulator

April ó08

Simulated I&C 

phase 1 

perimeter

Nuclear Island ï

(Accident)

Engineer Station

T
e

m
p

o
ra

ry
 M

M
I

Malfunctions

Local Commands

Phase 2 ïEngineering simulator

Aug ó09

MMI simulation

Phase 3

Engineering & Training 

simulator

Sept ó10

I&C simulated extended to 

phase 3 perimeter (Safety & 

non-safety )

Full-scope modelling simulation 

(NI & CI)

Plant Commercial Operation : 2013
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FA3 simulators installation overview

Phase 1 ïsupport tool for safety probabilistic studies and validation of 
accidental rules

Process model limited to an accidental perimeter (including specific codes 
for study purpose : Cathare 2, 3D neutronic code, 5 equations code for the 
simulation of the confinement ïmutli-room)

I&C level 1 fully simulated using engineering data

Existing Instructor Workstation (SIROCCO) including some major 
evolutions (MMI, engineering functionalities), also used as the operator 
workstation

Phase 2 ïsupport tool for the start of Human factor studies and the 
validation of accidental procedures, training on dedicated functions

Process model : same perimeter as phase 1

Data upgrade for both process model and level 1 I&C

Simulation of the Operator workstation, possibility to import displays from 
the EDF software used to design plant displays

Instructor Workstation including all developments required for EPR

Phase 3 ïsupport tool for global validation and Human factor studies, 
start of operator full scope trainings, and help for the writing of periodic 
tests

Process model & I&C : extended to a full scope process model (100 more 
elementary systems, half being only I&C)

Data update for both process model and I&C level 1

CNEN ïMontrouge (PARIS)

Flamanville

(Normandy)


