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Corresponding e-mail: timothee.drugeot@cea.fr Proton Exchange Membrane Fuel Cell is a promising technology to power electric vehicle. To reach mass-market, one of the remaining technological limitations to overcome concerns improvements in durability [START_REF] Wang | Barriers of scaling-up fuel cells: Cost, durability and reliability[END_REF]. Degradation mechanisms during real-life condition in vehicular operation have been reviewed and authors identified Start-Up/Shut-Down (SU/SD) as critical phases [START_REF] Ren | Degradation mechanisms of proton exchange membrane fuel cell under typical automotive operating conditions[END_REF]. Indeed, the transient existence of H2|Air front at anode side causes internal reverse current in the cell which induces Platinum catalyst and carbon support corrosion within Cathode Catalyst Layer (CCL), as illustrated in the Figure 1 [3], [START_REF] Zhang | A review of automotive proton exchange membrane fuel cell degradation under start-stop operating condition[END_REF]. Frequent SU/SD leads thus to a progressive evolution of CCL physiochemical properties, and ultimately, cell performance decay. In this work, a new Accelerated Stress Test has been defined and applied to cycle the SU/SD-phase and to mimic real cathode potential profile (up to 1.6 VRHE for 1.5 s), as illustrated in the Figure 2, in 100-cm² single cell using state-of-art flow field and commercial MEA [START_REF] Randrianarizafy | Modelling Carbon Corrosion during a PEMFC Startup: Simulation of Mitigation Strategies[END_REF]. A specific sensitivity study was carried out to assess the respective impact of cathode peak potential, cell temperature, humidity and front duration. These ageing tests are coupled with periodic electrochemical characterizations such as polarization curves and cyclic voltammetry to assess the evolution of cell performances and Pt Electro-Chemical Surface Area (ECSA), respectively. Complementary post-mortem analysis is then provided to get more insights into degradation mechanisms using scanning electron microscopy and local electrochemical measurements. This sensitivity study validates that maintaining cathode peak potential value as low as possible during H2|Air front propagation is the key factor to mitigate degradations. At 1.2 V, carbon corrosion is divided by nine vs. 1.6V and Pt ECSA loss is 73% lower vs. reference case at 1.6 V. Consequently, we strongly suggest the application of dummy load as derivative circuit via cell voltage monitoring system to lower cathode potential during SU/SD phases. Two cell-shunting configurations will be considered on shortstacks: single resistance for the whole stack or individual resistance for each cell. These mitigation strategies will be compared to the reference unprotected case. Figure 3 illustrates the three configurations. 

Figure 1 .

 1 Figure 1. a) Mechanistic description of the electrochemical reactions during the start-up phase (H2 injection in an Air-filled anode); b) Potential profile at the cathode inlet (facing the anode outlet) during the Air|H2 front propagation along the anode channel.

Figure 2 .

 2 Figure 2. AST potential profile and with an emulation phase of the reverse current mechanism (red line) and cyclic voltammetry phase (green line).
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 3 Figure 3. Cell-shunting configurations on short-stack as mitigation strategy during the start-up phase