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management algorithms. The selected approach allows to minimize each Software modules complexity which are independent. Furthermore,they can be . .
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: acquired data for performing on the Linux-based board the diagnostic methods. . : .
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. nominal fuel flow ration at low current = ———— : . :
. Leakage due to missing d((;nsita S PR S O 3 7. " . : teSt’ng ina .
: . 13 cluster Y sel : :
. sealing close to the | —RUG Changi 6 diti i S Sos N g . » . l :

- . | 0 ' ' ' : = . . .
. flow outlet is difficult 12 ! e ‘ alit'lﬁlntgogxle)r_all. tlngcon itions canimprove N L s : : commercia :
: to detect. E 1.1 —RU4 dau eteCtabitl y. ° 1t 10° 11?0{1”7‘ 10> 10° E : E
From i-V curves no & 1 EE; By increasing the conversion rate the DRT ~ Fue! composition 10%H,40%N, > EIS @ 0.0625A/ e’ FU 73% SyS te m
difference in: = RUL analysis shows a shift of the gas conversion . .
. 09 | peak (P2) and an increase of the resistances Cos . . .
) ® OCV . . *0067 : o :
- - ‘ _ : of the anode diffusion process (P3) of the = : : :
: 6 cells short stack with one * perfo_rmancesamong 0 or o2 03 o4 o5 faultyelementif compared with the healthy : : :
. (RU4) faulty element the different RUs e ) elements. . . .
: 825 N N RN : : :
. , Roredi e of _ : : : —— 76.5 . . .
. o s WRNN' " \\ Py At Experimental simulation of : . :
. > 800 M=l 4 e (T AN T iy 1 close-to-real stack failures - fuel starvation 82.5 » . .
: £ UL W R (ensured by DTU) 87.5 : . :
. > 775} R 4 1 925 . . .
. f — i - Investigation of conventional . . .
: sol . 7o . W - measurements for failure 1.0 . . :
° 430 440 450 460 470 |—— cell4 760 770 780 790 800 810 820 detection on stack and cell level . ° .
. t/h — t/h . . .
. — - Electrochemical impedance characterization 0.06 0.8 . . .
50— | | | | | | | | for a more detailed 'failure metric' ' T o s, : :
° a0l decreasing flow increasing current examination i.e. increase of ASR s conversion . : “ 0771 7 oolgumen +1zge°/ . : .
. and decrease OfASRfuelelectrode S 0.05 S 7% é}-’ 0.6 = cell3 +140% . . .
: > 4.8 S < 05 : : :
. S 4.7} L 2% g4l o * 3 : :
- 4.6} ] PERSPECTIVE . § 0.041 o §03] o . " e : : :
. Experimental simulation of " o 0o o . . .
: 4.5 s 4.5 T T iti 9 ' 0 0.2 : : :
. 430 440 450 460 470 480 490 760 770 780 790 800 810 s20 O carbon deposition fault Sopal® doe| <@ : : :
. t/h t/h 76 78 80 82 84 86 83 90 92 94 76 78 80 82 84 86 88 90 92 94 . . .
. fuel utilization / % fuel utilization / % .
’ Lifetime Tools L ’
. [ e e Fig.1: From non-sinusoidal excitation to SOFC model. Below is the comparison . . .
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. * high resolution of the evaluated EIS curve of the fractional = , - . . .
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. * required time to run the experiment is by 10 times shorter than in - : . : .
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[ O O O o -~ 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 ; - ° [ [
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. model structure can be inferred from data ; , V] Fig.2: Evolution of EIS curves during the degradation process (left) . . .
. e the scheme is presently applicable to a serial connection of OR T s and the parameters of the process model (right). The latter is obviously : . :
. elements To o < affected by the degradation. . . :
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