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INTRODUCTION 

This presentation describes the fifteen advanced 

instructors station and four simulated control 

delivered to EDF in the frame of the SIROCCO 

project by the Consortium formed by ATOS Origin, 

CORYS Tess, for the Electricité de France (EDF). 

 Overview of locations of EDF simulators and 

maintenance plateforme 

These instructor stations are installed on fifteen 

replica training simulators located on different sites 

throughout France for the purposes of improving the 

job-related training of the EDF PWR nuclear power 

plant operating teams. This covers all 900 MW and 

1300MW nuclear power plant of EDF.  

The simulated control rooms are installed on 

maintenance platform located at EDF and the 

consortium facilities. The consortium uses it to 

maintain and upgrade the simulators. EDF uses it to 

validate the upgrade delivered by the consortium 

before on site installation and to perform engineering 

analysis. 

This presentation sets out successively: 

• The major advantages of the generic and 
configurable connected module concept for flexible 
and quick adaptation to different simulators, 

• The innovative functionalities of the 
advanced Instructor Desk (IS) which make the 
instructor’s tasks of preparation, monitoring and post-
analysis of a training session easier and more 
homogeneous,  

• The use of the Simulated Control Room (SCR) 
for training purposes but also for those of 
maintenance and design studies for upgrades of 
existing control rooms. 

 

Control room of CRUAS training simulator (900 MW) 



1. CONNECTED MODULE CONCEPT 

Definition by EDF of a standard (named CISO) for 

communication to the interfaces of the modeling and 

connected module developments intended for the 

instructor (IS) and the acceptance test engineer or 

operator (SCR) makes for cost saving and a greater 

flexibility in management of the overall project of 

simulator development and maintenance. 

Development of generic and configurable 

functionalities for each connected module enhances 

profitability in the manufacturing phase and 

homogeneity of maintenance organization. 

The software workshops implemented to support 

these modules are first of all described; the hardware 

architecture of the modules involved is then set out in 

detail to give a concrete description. 

1.1. Alices support software workshop 

Configuration and operation of the SCR and IS 

Connected Modules are governed by the ALICES 

workshop from CORYS Tess.  

As configuration and operation are not installed on 

the same sites, a LAN connects them in the 

development phase on the Group’s platform. 
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Overall logic architecture 

The software workshop incorporates all the devices 

for configuration and generation of the components, 

data and processing operations required for the 

Connected Modules to run. Each Connected Module 

comprises: 

• its communication system as specified by CISO,  

• its supervisor (SPV) and operating station, 

• its interface module (the animation proper). 

The software workshop interprets the Data Package 

to generate the Data Bank specific to each 

Connected Module. This Data Bank enables the data 

to be structured, modifications to be monitored and 

consistency checks to be made. 

The ALICES workshop tools are implemented on 3 

levels: 

• Level 1: creation of the object classes in library 
constructed by means of the ILOG Views tool and the 
LISA animated objects editor. 

• Level 2: image creation: instancing of the 
objects with variable parameters and Data Bank 
static data acceptance. 

• Level 3: IS and SCR Connected Module 
software architecture configuration and use of this 
architecture. 

In addition, the ALICES workshop takes in charge of 

the following functionalities: 

• applicative management of exchanges with the 

simulator, 

• Connected Module version management. 
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Software Workshop 

1.2. Hardware architecture 

The philosophy of the hardware architecture is similar 

for both the Modules (IS and SCR). The main station 

is connected to a Fast Ethernet network supporting 

the CISO communication with the simulator. 

 

Hardware architecture of the SCR & IS modules. 



This organization ensures independence between the 

two networks. The Connected Modules, independent 

from the Fast Ethernet network, are managed locally. 

This option is particularly interesting in the case of the 

SCR for inter-changeability with the Hardwired 

Control Room (HCR). Connection of a real desk or 

connections of a set of UNIX stations are transparent 

for the network supporting CISO. 

 

2. ADVANCED INSTRUCTOR DESK 

The first four Instructor Desk (IS) equipment sets are 

developed on the basis of a single IS module, 

configured according to the CP1, CP2, P4 and P'4 

versions. Each equipment set comprises five 

workstations located in the Simulator Instructor Room 

(2), the Analysis Room (1), on the Emergency 

Shutdown Panel (1) and in the Instructor Room (1). 

The IS used by 300 instructors located in each 

training centers, maintenance technicians and the 

system and network administrator. 

The IS architecture is structured in four “main 

functions”: 

• Simulation session preparation (and classroom 
analysis), 

• Simulation session monitoring, 

• Simulation session analysis, 

• Use of the IS: start/ stop, operational checks. 

Each of these main functions calls on 21 “service 

functions” of very different levels of use, structured by 

a Man-Machine Interface (MMI) in consistency with 

the characteristics of the complex and diversified 

activity of the users. 

The ergonomic design of the IS MMI matches the 

means to the requirements for all the functions 

required and ensures that the objectives of high 

performance, configurability, flexibility of use and 

ease of learning are met. 

 
Instructor Gallery at the CRUAS training center (900 MW 

EDF Power plant) 

2.1. IS functionalities 

The Instructor Station is organized around 21 service 

functions which enable the instructor to carry out all 

the tasks involved in his job in the different operating 

modes quickly and simply. 

The figure below presents the availability of each of 

these service functions according to the operating 

mode (preparation, analysis or monitoring). Most of 

these functions are present in most simulator 

instructor stations, however the development of 

theses functions has been perform integrating several 

years of EDF instructor experience through a specific 

design process. 
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Overview of main functions and service functions of 

the Instructor Station 

Resources 

The Instructor Station is designed to release the 

instructor from the constraints involved in using the 

instructor station facility during training sessions. To 

achieve this it comprises a functionality called 

resources. 

The instructor uses the station configured in 

preparation mode to define the set of malfunctions, 

local controls, images, trends and macros, as well as 

everything he will need to conduct his training 

session. Each of these prepared objects is called a 

resource. 

These prepared resources can then be stored in a 

“basket”. This basket accompanies the instructor 

throughout the training session. These resources are 

accessed by means of a dedicated window in which 

each of the predefined resources is immediately 

accessible by a simple click. 

Management of the resources is performed enabling 

them to be shared between the users. They can be 

built up progressively to enrich the instructor station 

as training is running. 



 

resources management windows 
 

Macro-command 

The Instructor Station is designed to release the 

instructor from the constraints involved in using the 

instructor station facility during training sessions. To 

achieve this it comprises a functionality called 

“Macro”. 

This function is designed to assist the instructor in 

running the session. It is able to automatically run: 

• prepared malfunctions and local controls, 

• conditions (simple or complex) on simulator 

variables or instructor station variables, 

• confirmation dialogues intended for the 

instructor, 

• time delays, 

• displays and printouts. 

This function is also able to load a simulator initial 

state. With this function, a scenario can therefore be 

run completely from simulator start-up through to 

result printout (set of trend curves, screen hardcopy, 

logbook). Naturally, the instructor always has control 

over running of a macro and can therefore interrupt 

instantaneously according to the neeed of the current 

training session. 

 

macro windows 

This function integrates a data input interface which 

means that the instructor is not burdened with having 

to learn a particular script syntax 

Calculation function 

The instructor has the possibility of defining his own 

binary or analog variables calculated from variables 

existing on the simulator. 

This functionality enables the station to be enriched 

with new variables, thus adapting it progressively to 

each training requirement. The defined variables are 

available within all the functions of the station in the 

same way as the simulator variables. They can in 

particular be the subject of a search or be integrated 

in the malfunction and local control triggering 

conditions. 

As for the macro function, a data input interface has 

been developed so that the instructor does not have 

to learn particular script syntax. The instructor station 

variables are grouped in sets for ease of handling, 

with respect to a given scenario. This type of logbook 

provides a complementary tool for session debriefing. 

Logbooks 

Several logbooks are predefined: binary event, 

alarms, instructor actions, logbooks with parameter 

settings. 

The logbooks with parameter settings are particularly 

useful for the instructors. Sorting criteria can be set 

so as to only select the relevant events 

Search function 

The search functionality is active on all the instructor 

station objects. 

 

search windows 

A single criterion search mode and a multiple criteria 

search mode are available. Switching from one mode 

to the other is performed by choosing from a list. 

The multiple criteria search is simplified to the 

maximum by giving a preponderance to the first 

criterion chosen and associating the other search 

criteria by default by an “AND”. 



The proposed criteria are either choosing an 

elementary system or choosing an object category 

(sensor, valve, pump, ...). All these criteria are 

labeled in plain language to avoid having to tediously 

and pointlessly learn the reference tags of the 

variables. 

The function also performs a criteria consistency 

check as soon as the criteria are entered thus 

avoiding impossible combinations. 

2.2. General dialogues principle 

The generic monitor screen is structured in five zones 

described successively in detail below. 

 

General aspect of the MMI 

2.2.1 Top strip 

 

 

Top strip 

The top strip presents from left to right: 

• End of session button, 

• Plant series selected, IS version, user’s name, 
calendar date and time, 

• Pull-down Session menu for choice of the 
resources associated to each session: trend curves, 
macro-commands, lists, desk-top organization… 

• Name of the current session, main function 
connected, 

• Pull-down Preferences menu to customize use 
of the IS software. 

2.2.2. Panel of main variables 

This panel enables the instructor to continuously 

monitor 16 previously chosen variables (in monitoring 

and analysis mode). It’s configuration can be 

recorded on disk. 

2.2.3. Simulator control zone 

The control zone gives access to the service 

functions involved in control of the simulator. It 

comprises from top to bottom and from left to right: 

• A REPLAY or EXERCISE status selector 
displaying the status of the IS, 

• A display indicating the simulated time, 

• Three buttons for selection of Freeze mode, 
Continuous mode or to perform a time step. The 
status of the buttons indicates the IS mode. 

• An initial state create button (manual storage), 

• A button to choose the initial state to be loaded 
from a list, 

• A button giving access to the speed factor 
modifications. 

2.2.4. Call strip  

It provides access to the other service functions 

structured as follows: 

• The functions displaying the images: Navigation, 
Image (-1),  

• The functions having an impact on the simulator: 
Malfunctions, Local controls and Macro-command, 

• The functions detailing the simulator status: 
Trend curves, Concordance, Logbook, Alarm list, 
Computation, 

• The functions facilitating management of the IS: 
Search, File management, Messages, Print, Help. 

 

 

 

 
Call strip 

2.2.5. Display zone 

The visualization zone (VIS) displays the dialogue 

windows. The user works in parallel with several 

windows using iconing. In addition 7 pages are 

available at all times on the desktop by means of a 

tab system. The windows can be attached to a page 

or common to all the pages of the desktop. 

 

Desktop management by tabs 

Navigation Local Trend Curves  Search   Concordance    File Management Print 
                Control  /Data export 

Image (-1)  Malfunctions   Macro - Computation Logbook   Messages   Help 
command 



In Monitoring phase, this functionality is particularly 

well suited to use of the resources specific to the 

session prepared as standard or customized by the 

instructor. 

2.3. Instructor station images 

In Preparation, Monitoring or Analysis of a Session 

the different types of images assist the instructor to: 

• Provide him with help in preparing training 
sessions, 

• Meet the requirements connected to use of the 
simulator from the instructor station, 

• Act as teaching backup for debriefing. 
 
The Balance Images illustrate the balances involved 
in the installation and enhance understanding of the 
main transients occurring in normal operation or in an 
accident situation. About fifteen “teaching backups” 
enriched with sets of trend curves at the choice of the 
instructor are used in particular in Session Analysis 
with the Trainees.  

The Operating Range Images are in compliance 
with the diagrams used in the power plant, which fix 
the limits of use of the equipment. About ten images 
are used in session Monitoring and Analysis. 

The Main Operating Images enable the state of the 
installation to be determined quickly in both normal 
operation and accident situations. About ten images 
cover all the essential functions of the installation 
(primary system, secondary system, electrical 
distribution, ventilation, waste, turbine …). The 
diagrams of the simplified circuits are enriched by the 
main simulation parameters such as fuel burnup, 
primary system breaks, etc… 

 

Main operating image example: primary system 

The Zone Diagram Images give a detailed 
representation of the three major equipment items 
which are the SGs, RCPs and vessel. All the other 
details of equipment are designed as System 
Operating Images.  

The System Operating Images enable malfunctions 
and local controls to be introduced in Session 
Preparation or Monitoring. About one hundred images 
are faithful to the mechanical and electrical diagrams 
within the limits of the simulation scope. 

 
System operating image example 

2.4. Advantages of the advanced instructor desk 

Taken into account the experience of instructors 

make possible technological improvements to be 

initiated so as to reduce the simulator running costs 

and to improve the quality of the training services 

provided. 

The resource management functionality associated 

as standard to each session, but also to each user as 

a customized resource, makes for productivity gains 

in particular in Preparation of a session. This 

functionality moreover optimizes training of new 

instructors, optimizes the quality of the sessions to be 

produced and that of the analyses following the 

exercises. 

Association of standard resources for each training 

course file must in the medium term make the 

instructors’ job easier and stimulate them to think in 

such a way as to valorize their function. 

3. SIMULATED CONTROL ROOM (SCR) 

The simulated control room is used by maintenance 

and development engineer on maintenance platform 

to tune and validate simulator modification before on 

site installation.  

This has several advantages: 

• Only one software control room is used to 
maintain 15 simulators equipped with hardware 
control room. 

• Training simulator unavailability for upgrade is 
reduced to its minimum. 

• Model upgrades are completely validated before 
installation. 

In some case EDF use also this equipment for initial 

training of operator. 

3.1. Soft control room 

The arrangement of the Soft Control Room hardware 

is based on the following principles: 



• Each station is designed to be used by a seated 
user, 

• A free work surface enables an A3 format 
document to be consulted, 

• Each station provides the possibility of having a 
"full vision of a desk panel": horizontal part (control 
devices) and vertical part (display devices and 
recorders),  

• On all the images, each alphanumeric and/or 
symbolic code is of sufficient size, brightness and 
contrast to ensure that it can be easily read from the 
operator’s position,  

• The monitors are standardized and a single 
pointing device (mouse) is provided for all the 
monitors of the station. 

The station comprises six monitors for one operator 
and six for the other as presented below. 

 
Soft Control Room operated by one engineer on 

simulator maintenance platform 

3.2. MMI ergonomics 

The design constraints taken into account to ensure a 

good ergonomic quality of the final product are: 

• Easy to read, legibility: the size of the 
characters, symbols, and icons with regard to the 
distance and angle of reading, the level and stability 
of the brightness ratio between foreground motifs and 
background  

• Easy object designation, a minimum format is 
used as designation zone (20 x 20 pixels). 

• Simplicity, homogeneity and differentiation: user-
oriented design, matching of tools and tasks,  

• Multiplicity of modes of use to enhance 
adaptability to the greatest number of users (flexibility 
of the station), 

• Hierarchical information organization and 
flexibility of display, permanent information or 
presented on request by designating or selecting an 
object. 

• Monitor structuring for easy information search 
and identification thanks to a synthesized but 
exhaustive information and an accessibility to a 
function is correlated to its importance and its 
frequency of use. 

3.3. Imagery system design rules 

The imagery system representative of the Control 

Room is structured vertically into a Global Vision 

image and a Panel Mimic Diagram images. 

A "Global Panel Mimic Diagram Vision" image, 

accessible at any time via the strip, enables all the 

panels to be visualized. Each panel is presented 

consistent with its position in the control room, and a 

graphic code indicates the presence of back-lighted 

turn-push switches in state disagreement by panel. 

This image constitutes a navigator enabling any panel 

to be accessed and identifying the currently displayed 

panel. 

 

 “Global Vision" image on the SCR 

Each image enables the equipment of a part of a 

control room panel to be easily located and identified, 

its state to be distinguished unambiguously, and the 

value of the measurements and the different texts 

displayed to be read with ease.  

A right or left translation makes the group of 6 images 

slide for access to the other panels. 

Most of the Control Room devices are reproduced 

with a high degree of fidelity on a scale achieving a 

compromise between: 

• Compactness so as to group the information 
useful to each functional group on a limited number of 
screens, 

• Good “direct” legibility of 90% of the information. 
All the information of “sensitive” legibility can be 
enlarged by clicking on the object with the mouse 
cursor. 

On each horizontal panel, the TPL, RCM, RCD,… 

equipment is: 

• Of standard size for all the panels of each plant 
series, 

• Directly actuatable by selection of the zones 
concerned, 



• Enlargable for the setpoint and opening values 
on the relays overprinted for optimum readability 
conditions. 

On a vertical panel all the equipment is reproduced in 

very realistic manner and convenient size. For the 

indicators, selection of the corresponding scale 

displays the value of the supplied measurement, 

overprinted and enlarged. For the recorders, an 

enlargement is associated. 

 

SCR Image Example 

3.4. Advantages of the simulated control room 

The SCR equipment fulfills the following assignments 

in priority: 

• Supporting integration of the models on a 
realistic and complete interface, 

• Performing acceptance testing of the simulators 
without immobilizing the existing desks, 

• Performing acceptance testing of the simulators 
whose desks are to be manufactured, 

• Performing maintenance and upgrade 
modifications of the simulators with no adverse effect 
on their availability, 

Furthermore, considering that the order of magnitude 

of the cost of a replica desk is 15 to 20 times that of 

an SCR equipment, various reflections are being 

carried out to evaluate the potential training uses on 

this type of equipment. In the scope of studies on 

optimization of the training facilities to meet the 

prescribed teaching objectives, a certain number of 

complementary training assignments could be 

supported by easily reproducible SCRs with lower 

installation and maintenance costs. 

Finally this equipment provides the possibility of 

forecasting the potential modifications to be made to 

the control rooms in a realistic and adaptable 

environment. 

 

4. CONCLUSION 

The recent development of this new generation of 

Instructor Station and Simulated Control Room at 

EDF is based on several noteworthy methodological 

or technological advances: 

• A consistent and convergent organization of 
the data exchanges between the simulator 
component parts enhances flexibility in overall 
management of simulator development and 
maintenance project, 

• A generic, configurable and adaptable design 
of the different Connected Modules to achieve 
considerable productivity gains, 

• An ergonomic Instructor Station design 
approach optimizing experience feedback from the 
instructors, 

• The flexibility and ease of use of the 
resources associated with each training session 
enabling the training courses to be easily 
administered by experienced and beginner 
instructors, 

• Original SCR equipment based on a 
breakdown of the control room on 6 monitors for 
performing integration, acceptance testing and 
maintenance of the simulators, 

• A great potential of new application using the 
SCR for the improvement of the quality of the 
operation training program. 

 


