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ODbjectives of the project Stack-Test:  Control of the test input parameters Steady state polarization curve

» Consortium: e Control position Is defined. * Neither ascending nor descending
DTU  Direction of parameter changes Is defined. polarization curve represents steady
- %  Entire test procedure is defined. state polarization curve.
- DLR » Critical conditions and parameters are - No final equilibrium of humidity level.
@ pointed out. - Dwell time depending hysteresis
‘I’ ((( o Next ENERGY  [K4QCIDETEC  —> Assurance of comparable and reliable tests. effect.
T . | Recommended | cntea [ _ » Steady state polarization curve:
direction of change | direction of change
O, DP.. ——— Average of both curves
= Fraunhofelsr; Is;a:k low to high high to low rceoazltz:ttiizllztt 1o-
. load 094}
« Harmonization of PEMFC stack test Xruen Xox | | reactant inlet _ K _ o decsending
procedures for industry (and academia). T oo R 1, \%\ e
. Development and validation of test . c ' \
modules with relevance to PEMFC stacks. I\/Iodlflcatlor? of setup for ]
. Test scope of the project: electrochemical methods J NS s S S S
& function and performance » CVM contacts not always suitable (R, > e
@ endurance 1 Ohm).  Tested by dwell time variation: 3, 6, 9
@ safety and environment . 4 wire potentiostat needed. and 15 min
o] Test Modure » Sense and current leading wires should be — Steady state polarization curve not
m% contacted separately. affected by dwell time.
performance. | 209 _dumidity Seritivty _ » Spring probes can be used for contacting.  * Advantages:
205 JPressure Sersitity > Assurance of comparable and reliable CV @ Test duration can be shortened by
NIRRT and H-crossover tests. decreased dwell time.

2.07  |Fuel/Oxidant Composition

2.11 |Freeze Start

2.14  [Continuous operation at constant load A
2.15 Polar.lsatlon cgrye -z s i
2.17  |Ambient conditions A TS\
2.18 [Electrochem. Methods i
2.19 [Dead end operating conditions _

3.01 [Ageing in continuous operation load

@ Comparable studies proven.
@ Results independent of applied load
changes.
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Steptime:

3 min (2+1)

6 min (4+2)

—— 9 min (6+3)
15 min (10+5)

PolCurve:
» ascending power

0.9 - + descending power

+ steady-state

Start-Stop (200h)

Environment and

safety 4.01 |Vibration orent o
4.02 |Freeze-thaw-cycling - 3
4.04 |Allowable working pressure EIeCtrOChemlcal methOdS :E 0.7 -
4.05 ([Short-time-current |
106 Dielectric strength » EOT and BoT test during 110 h constant
4.07  |Short-circuit Test ]
412__|Excess temperature load (stable test input parameters).
L o Linear degradation rate: -150 pV/h per cell Ydo o2 os | g5 ds | T 12
e Defined in master document (TM2.00): J VAP s/ A

e Degradation during 110 h: -3,0 %

@ testing methodology » Average EASA losses for anode (-3.3 %)

2 test bench reqU|rements_ and cathode (-4.2 %) side are significant. Acknowledgement:
O measurement uncertainties * Minor increase In H-crossover (+1.0 %0). The research leading to these results has
D parameter >eNSor position - |dentification of degradation phenomena received funding from the European
0 parameter variation In single cells via electrochemical methods. Union Seventh Framework Programme
) Tes_t programs (TF.)S) assembled and S —— (FP7/2007-2013) for the Fuel Cells and
validated as required: L - Hydrogen Joint Technology Initiative
TP ™ s 20 //\ under grant n° 303445.
e Vi f\/ N\ We gratefully acknowledge the members
?eOSI  TMA~TM 2| =, TM X+ ',[EeOSI o hfihes. Y BB J o of the Stack-Test consortium who
WO | C e[ prepared, improved and validated the test
Cathode characterization Test procedures acquirable:

e Interaction with industry.

| _ — wl stacktest.zsw-bw.de
 Review International activities and \f \/ \ g \/ /f-\\
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standards (FCH-JU projects, SAE, JIS, | \ |
IEC...) and interact with SDO. f— \ e
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