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INTRODUCTION 
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New Regulations 

Upgrades / New systems requirements 

How to ensure compatibility with existing systems 

Need for Hardened equipment 



REQUIREMENTS ANALYSIS:  
REQUIREMENTS TO COMBINE 
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New Post-Accident requirements: 
• Stricter application of Defense-in-Depth 
• Hardened equipment  

Existing Requirements: 
• Regulations 
• VVER plant Design 
• Site Specificities 

 

Compatibility with existing systems, Diversity 
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REQUIREMENTS ANALYSIS:  
PRINCIPLE OF DEFENSE IN DEPTH 
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6 FROM REQUIREMENTS TO SYSTEMS DEFINITION 
Regulatory requirements 
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Power supply, cooling… 

VVER Plant Design Site Specificities 

List of Internal 
Events to be 

deterministically/
probabilistically 

considered 
 

Ex: Total loss of AC 
power and/or 
Ultimate heat sink 

List of beyond 
Design basis External 

Hazards to be 
deterministically / 

probabilistically 
considered 

 

+ associated loading 
conditions 

Identification of Autonomy Requirements 

Identification of 
functions to 

prevent core melt 

Identification of 
functions to 

mitigate core melt 

Identification of SSC 
implementing the 

functions to 
prevent core melt 

Identification of SSC 
implementing the 

functions to 
mitigate core melt 

(Robust) I&C systems 
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Others: 
Power supply management 

Pumps command 
Manual controls 

Radioactivity around building 
Seismic detectors 

… 

Additional 
Depressurization 
valves command 

Radioactivity in 
Building 

Pressure in Primary 
Circuit 

Gaz Monitoring 
H2, O2, CO2.. 

H2 recombining 

Coolant Level in 
Primary Circuit 

H2  Ignition 

Core Vessel Rupture 

Temperature 
 in Reactor Building 

Pressure 
 in Reactor Building 

Temperature in 
Primary Circuit 

BSVP (SFP ) level & 
temperature 

ACCIDENT SYSTEMS: BASE I&C FUNCTIONS 



SYSTEM DESIGN: FLEXIBLE AND MODULAR  
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I&C Technology choice guided by: Regulations, Site 
specificities, VVER plant design, Experience 

• Compatibility with existing systems/sensors 

• Technology platform: ex. SpinlineTM 

• Variety of functions to implement 

• D3: Defense-in-Depth & Diversity 

→ Need of flexible and modular  
technologies 



9 Modularity: Complete I&C Architecture  

Remote Center 
Display, Control 

Signals Conditioning 
Actuators command  

Independent & External 
Alimentations 

Communication Distant Cabinets 

Redundant Systems 

Level 0 
Hardened  Instrumentation 

Level 1 
Hardened  Pre Processing 

Level 2 
Monitoring, Control 

Shared  between  Level 1 & 2 
Processing  

Control Room 
Display, Control 

CR Cabinets 

Hardened Cabinet 

sensors actuators 

In/near RB 
Processing 



NEED FOR HARDENED EQUIPMENT 
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Equipment must withstand harsh environmental 
conditions 

Stringent Seismic requirements 

Instrumentation:  

 Example: Bibloc pressure transmitter 

 



11 Hardened cabinets & racks 
 
    

Increased 
requirements 
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Bibloc pressure transmitters 
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Two types of pressure transmitters: 
• Monobloc: electronics inside the reactor building 
• Bibloc: electronics deported outside the reactor 

building 

 

 

 



13 Example of SAMS & PAMS 
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CONCLUSION 
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Solutions are adapted to each plant: 
• Regulations 
• Site & VVER specificities 
• Compatibility with existing systems & 

sensors 

→ Need of: 
 Requirement analysis Method 
 Flexible and modular system 
 Hardened instrumentation 
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