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Technology for a better society 

• Non-profit research foundation 

• Fourth largest in Europe, about 2100 employees 

• Covers most technological aspects of modern society 

 

"Technology for a better society" 

 

• International projects related to fuel cell degradation 
• KEEPEMALIVE (FCH JU, coord. SINTEF) 

• STAYERS (FCH JU, coord. Nedstack) 

• RAMSES (FCH JU, coord. CEA) 

• HYLIFT (FCH JU, coord. LBST) 

• NORCOAT (NICe/TEKES, coord. SINTEF) 
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SINTEF background 
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Aims to establish:  

• Improved understanding of degradation and failure mechanisms for stationary PEM fuel cells 

• Accelerated stress test protocols, sensitivity matrix and lifetime prediction models 

 

 

 

 

 

 

 
 

 

 

 

• Funded by FCH JU  
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Main objective of the project is to: 

• Materials research to improve longevity and reliability  

• Lifetime of 40 000 hours for stationary applications 

• Verify by real-life testing of stacks in the chlorine-alkali plant in Delfzijl vs. AST in lab 

 

 

 

 

 

 

 

 

• Funded by FCH JU 
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STAYERS 

Source: Nedstack 
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Robust Advanced Materials for metal SupportEd SOFC  

• Develop 3rd generation SOFC 

• Increased performance & durability 

• Reduced costs, based on metal supported cells 

 

 

 

 

 

 

 

 

• Funded by FCH JU 
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Targeting: 10 000 hours lifetime for materials handling applications 

• Aiming at revealing critical parts in the operation profile causing degradation and 
component failure 

• Define mitigation strategies 

• Adapt control algorithm 

 

 

 

 

 

 

 

• Funded by FCH JU 
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Literature search "Web of Knowledge" 
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• Accelerated stress tests designed to investigate degradation : 

• of specific components (membrane, catalyst, GDL, BPP,…) 

• due to specific operating conditions/parameters 

• Accelerated life tests designed to investigate real life operation 

• based on experience from real drive cycles 
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Approach to design accelerated degradation protocols 

Continuous Operation 

 

Reformate Operation 

 
MEA drying /  
 Stack ‘Hot Spots’  

 
Dead-end H2 mode  

 
Fuel Starvation 

 
Impurity Poisoning 

 
Start/Stop Cycling 

 
Load Cycling 
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Source: UTC, DOE annual review 2011 



Technology for a better society 

• Key issues are corrosion and interfacial 
contact resistance (ICR) 

• Complex interaction with other 
components   

• Required more than 5000 hours 

• Time consuming and cost intensive 
testing of materials in fuel cells 

• Simple and fast screening, preferably ex-
situ in electrolyte, simulating fuel cell 
conditions and operating parameters  
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AST for investigation of bipolar plates/coatings 

Ex-situ  ICR 

220B

00-006-0694 (*) - Chromium, syn - Cr - Y: 30.64 % - d x by: 1. - WL: 1.5406 - Cubic - a 2.88390 - b 2.88390 - c 2.88390 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - Im-3m (229) - 2 - 23.9850 - I/Ic P
04-002-3692 (I) - Iron - Fe - Y: 41.44 % - d x by: 1. - WL: 1.5406 - Cubic - a 3.61300 - b 3.61300 - c 3.61300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fm-3m (225) - 4 - 47.1633 - I/Ic PDF 7.9 - S-
Operations: Import
220B 0.6 - File: 220B.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 99.974 ° - Step: 0.021 ° - Step time: 192. s - Temp.: 25 °C (Room) - Time Started: 16 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00
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In-situ measurement of ICR 
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cathode housing

anode housing

bipolar plate

bipolar plate

gold coated wires to
measure the potential

MEA
GDL

• gold coated wire between MEA and GDL 

• voltage is measured between gold 
coated wire and bipolar plate 

 



Technology for a better society 

ICR measured in-situ, constant current 1 A/cm2 
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Stainless steel and gold at alternating voltage (OCV/0.4V) and 75°C; AST? 

1 day 
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Aim for further work AST BPP 

• Find accelerating parameters/conditions 

• Optimise the ex-situ method and correlate this to the in-situ testing. 

• But… 
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There are many aspects to consider… 

MEAGDL

bipolar
plate

Ex-situ  In-situ  Real world  

© Daimler 

Polarisation data  Analysis       Drive cycles 
 

Source: UTC, DOE annual review 2011 

Different components Different parameters 
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The work presented here is financed by funds from: 

• FCH JU under FCH-JU-2009-1 Grant Agreement Number 256721, project  STAYERS 
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