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- Material challenges for SCWR  

- JRC IET - SCW Experimental Facilities 
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3. SCC tests in SCW  ï SSRT tests 

4. SCC tests in SCW  ï CGR tests 

5. Development of a new type of CGR SCC device 
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JRC IET Petten 

Our Structure: 7 Institutes in 5 Member States 
 
IRMM - Geel, Belgium 

Institute for Reference Materials and Measurements 

ITU - Karlsruhe, Germany 

Institute for Transuranium Elements 

IE - Petten, The Netherlands ï Ispra, Italy 

Institute for Energy 

IPSC - Ispra, Italy 

Institute for the Protection and Security of the Citizen 

IES - Ispra, Italy 

Institute for Environment and Sustainability 

IHCP - Ispra, Italy 

Institute for Health and Consumer Protection 

IPTS - Seville, Spain 

Institute for Prospective Technological Studies 
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JRC IET Petten 

MATerials performance assessmenT for 

INnOvative reactor systems 
 

Action leader: P. Hähner  
Cross-cutting tasks 

1. Pre-normative R&D and Materials Data Management 

2. Modelling and Simulation  

3. Advanced Microstructural Characterisation Methods 

 

System specific tasks 

1. Materials Testing for LFR 

2. Materials Testing for HPLWR (SCWR) 

3. Materials Testing for VHTR and Process Heat Applications 
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Introduction 

Main Objectives of HPLWR Phase 2 and FQT SCWR EU projects: 

Á Investigate materials behavior in supercritical water and to select optimal in-core and out-of-

core materials with respect to: 

Å  Oxidation resistance 

Å  Stress Corrosion Cracking (SCC) resistance 

Å  Creep resistance 

Å IASCC 

 

Tasks: 

Á Autoclave experiments: 

Å  Oxidation mechanisms of ferritic/martensitic, O.D.S. and austenitic steels,  

  Ni-based alloys 

Å  Combined mechanism of creep and oxidation 

Å  Stress corrosion cracking tests 
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JRC IET - SCW Experimental Facilities 

ÁJRC-IE autoclaves :  

3 x (650°C / 30 MPa) with different loading systems: 

Aut. 1: SSRT system and CER ï Contact Electric Resistance Measurement  

Aut. 2: PSCFM ï Pneumatic Servo-Controlled Fracture resistance Measuring  

   loading devices 

- Single bellows: CL, CD or slow RDT by 3PB loading system ï Charpy type of specimen  

Aut. 3: PSCFM ï Pneumatic Servo-Controlled Fracture resistance Measuring  

   loading devices 

- Double Bellows: CL, CD, LCF or slow RDT (5 DC(T) type of the specimen) 

1 x Miniature autoclave (650°C / 30 MPa) with different loading systems: 

- Double Bellows: CL, CD, LCF or slow RDT (5 DC(T) type of the specimen) 

ÁWater preparation Loops: 3 x (pH, Conductivity, Dissolved O2, H2 measurement) 

ÁMonitoring: DCPD (8 channels), Acoustic Emission, Gamry PCI4 potentiostat, 

  Gamry ECM8 ï Multiplexer (up to 8 electrode systems). 
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  Corrosion in SCW - Experimental water loop 

flow: up to 20l/h 

Volume: 1.8l 

Inlet control: 

ÅDO2 

ÅpH 

Åredox 

Åə 

Outlet monitor: 

ÅDO2 

ÅpH 

Åredox 

ÅȾ 

ÅDH2 

 

Autoclave 

Pressure 
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Flow 


