
cyclindrical 2450 mAh
Pouch 4800 mAh based on the reading of the thermocouple opposite side of the initiation cell.

time of TR Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 1 Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 comments
cell type heating device ty heating rate ( max temp (°C Temp 3rd Ce   Closed chambseconds delta sec delta sec delta sec delta sec delta sec Max temp Max temp Max temp Max temp Max temp Max temp Onset temp Voltage drop Voltage drop Voltage drop Voltage drop Voltage drop Voltage drop

L1-1 NMC/cylindrical Omega heating p     10 838 N 1050 28 110 194 163 33 711 793 806 833 838 828 195 4,163 4,16 4,154 4,165 4,163 4,161
L1-2 NMC/cylindrical Omega heating p     11 815 N 1102 9 67 42 106 187 722 815 637 679 789 400 200 4,164 4,165 4,165 4,163 4,14 4,165
L1-3 NMC/cylindrical Omega heating p     19 867 N 650 29 22 92 77 56 834 870 808 837 867 200 4,16 4,155 4,151 4,154 4,16 4,159
L1-4 NMC/Pouch Omega heating p     5 850 N 2208 4 5 5 4 5 534 1400 788 782 649 741 190 4,138 4,134 4,132 4,13 4,14
L1-5 NMC/Pouch Omega heating p     9 825 N 1212 4 2 1 91 2 794 825 694 643 190 4,136 4,13 4,134 4,135 4,151 4,155
L2-1 NMC/cylindrical heating tape 10,7 984 N 600 2 13 133 1 50 984 879 587 847 704 798 140 4,180 4,177 4,160 4,159 4,177 4,177 onset temp low: due to tape/hotspot?
L2-2 NMC/cylindrical heating tape 10,9 909 N 600 0 0 1 33 16 826 879 907 909 846 863 132 4,177 4,177 4,178 4,160 4,178 4,178 onset temp low: due to tape/hotspot?
L2-3 NMC/Pouch heating tape 9,6 841 N 900 784 780 826 841 823 769 161 4,16 4,16 4,16 4,14 4,16 4,15
L2-4 NMC/Pouch heating tape 10,2 1012 N 900 1 1 6 6 2 928 988 1012 859 1861 775 174 4,16 4,16 4,16 4,14 4,16 4,15
L3-1 NMC/cylindrical 25 Watt cartirdge     20,9 853 Y 575 96 17 60 12 14 853 825 815 847 838 748 4,165 4,163 4,162 4,163 4,162 4,165
L3-2 NMC/cylindrical 25 Watt cartirdge     18 932 Y 433 94 8 25 17 23 761 932 846 862 858 868 130 4,163 4,163 4,166 4,164 4,163 4,167 early onset due to cell internal short ( compression with screws?)
L3-3 NMC/cylindrical 25 Watt cartirdge     20,9 848 Y 581 82 15 15 16 14 848 842 814 821 835 822 202 4,13 4,128 4,128 4,13 4,128 4,132 Cell 3 at 24°C when TR of cell 1
L3-4 NMC/Pouch Capton Heaters,       17,5 826 Y 577 43 6 4 9 8 785 805 826 808 774 717 179 4,148 4,146 4,147 4,149 4,146 4,148 Cell 3 at 68°C when TR of Cell 1
L3-5 NMC/Pouch Capton Heaters,       20,5 826 Y 515 7 5 4 1 6 1034 819 841 830 821 709 176 4,147 4,146 4,147 4,149 4,143 4,146
L3-6 NMC/Pouch Capton Heaters,       15,8 826 Y 586 5 3 1 1 0 871 1164 825 802 793 705 179 4,148 4,146 4,147 4,149 4,146 4,148
L4-1 NMC/cylindrical Kapton thermal p    10 1000 N 2135 12 21 33 84 33 900 900 850 850 1000 1000 173 4,18 4,18 4,18 4,18 4,18 4,18
L4-2 NMC/cylindrical Kapton thermal p    10 1000 N 2121 13 20 34 82 35 620 900 850 890 1000 1000 174 4,18 4,18 4,18 4,18 4,18 4,18
L4-3 NMC/cylindrical Kapton thermal p    10 1000 N 2438 2 53 50 92 120 1000 1000 1000 800 825 600 182 4,18 4,18 4,18 4,18 4,18 4,18
L4-4 NMC/Pouch Kapton thermal p  10 2,5 N 2400 10 7 5 5 4 750 850 1000 1000 1000 1000 200 4,14 4,14 4,14 4,14 4,14 4,14
L4-5 NMC/Pouch Kapton thermal p  10 2,5 N 5030 7 5 3 6 3 1000 900 900 900 900 900 220 4,14 4,14 4,14 4,14 4,14 4,14
L4-6 NMC/Pouch Kapton thermal p  10 2,5 N 4955 10 5 5 2 2 800 840 950 950 1000 1000 145 4,14 4,14 4,14 4,14 4,14 4,14
L5-1 NMC/cylindrical Minco 18 850 35 Y 982 6 2 44 2 2 730,7 855,9 850,5 729,5 799,9 624,1 207 4,18 4,18 4,19 4,19 4,19 4,19
L5-2 NMC/cylindrical Minco 18 769 35 Y 614 769,1 101,4 58,6 54,1 54,9 27,5 208 4,18 0,133 0,004 0 0 0,01 cell ejection
L5-3 NMC/Pouch Minco (x3) 7 832 122 Y 1593 5 6 6 12 13 643,1 772,7 725,4 741,7 831,9 596,5 189 4,2 4 4,1 4,1 4,2 4,2
L6-1 NMC/cylindrical Heating pad (thin 7 1800 N 1278 43 49 38 83 32 1294 1320 1875 1259 1540 1700 197 4,18 4,17 4,17 4,18 4,18 4,18
L6-2 NMC/cylindrical Heating pad (thin 7 1800 N 1130 1130 135 60 60 60 60 199 4,174 0,187 0,005 0,001 0,001 0,000 cell ejection
L6-3 NMC/Pouch Heating pad (thin 10 780 N 1639 8 6 6 8 9 680 780 700 705 570 490 202 4,18 4,19 4,17 4,18 4,18 4,17
L6-4 NMC/Pouch Heating pad (thin 8 860 N 1675 5 3 10 4 9 860 834 840 841 831 830 267 4,17 4,17 4,18 4,19 4,18 4,18
L7-1 NMC/cylindrical Heating pad (30x   20 802 N 258 74 24 35 24 50 802 736 786 754 736 789 110 4,161 4,161 4,164 4,159 4,163 4,161
L7-2 NMC/cylindrical Heating pad (30x   20 904 N 482 5 27 28 14 30 904 718 693 774 720 819 196 4,16 4,16 4,16 4,17 4,16 4,17
L7-3 NMC/cylindrical Heating pad (30x   20 810 N 378 11 34 53 18 28 764 717 730 746 713 810 189 4,16 4,17 4,16 4,17 4,16 4,17
L7-4 NMC/Pouch Heating pad (70x   15 935 N 770 5 3 3 2 935 924 877 908 787 165 4,17 4,17 4,17 4,17 4,17
L7-5 NMC/Pouch Heating pad (70x   15 1331 N 640 4 4 4 4 863 1331 979 943 933 176 4,17 4,17 4,17 4,17 4,17
L7-6 NMC/Pouch Heating pad (70x   15 1352 N 605 4 4 5 3 1352 912 934 973 985 159 4,17 4,17 4,17 4,17 4,17



time of TR Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 1 Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 comments
cell type heating devic  heating rate ( max temp (°C Temp 3rd Cel   Closed chambseconds delta sec delta sec delta sec delta sec delta sec Max temp Max temp Max temp Max temp Max temp Max temp Onset temp Voltage drop Voltage drop Voltage drop Voltage drop Voltage drop Voltage drop

L1-4 NMC/Pouch Omega heatin      5 850 N 2208 4 5 5 4 5 534 1400 788 782 649 741 190 4,138 4,134 4,132 4,13 4,14
L1-5 NMC/Pouch Omega heatin      9 825 N 1212 4 2 1 91 2 794 825 694 643 190 4,136 4,13 4,134 4,135 4,151 4,155
L2-3 NMC/Pouch heating tape 9,6 841 N 900 784 780 826 841 823 769 161 4,16 4,16 4,16 4,14 4,16 4,15
L2-4 NMC/Pouch heating tape 10,2 1012 N 900 1 1 6 6 2 928 988 1012 859 1861 775 174 4,16 4,16 4,16 4,14 4,16 4,15
L3-4 NMC/Pouch Capton Heate        17,5 826 Y 577 43 6 4 9 8 785 805 826 808 774 717 179 4,148 4,146 4,147 4,149 4,146 4,148 Cell 3 at 68°C when TR of Cell 1
L3-5 NMC/Pouch Capton Heate        20,5 826 Y 515 7 5 4 1 6 1034 819 841 830 821 709 176 4,147 4,146 4,147 4,149 4,143 4,146
L3-6 NMC/Pouch Capton Heate        15,8 826 Y 586 5 3 1 1 0 871 1164 825 802 793 705 179 4,148 4,146 4,147 4,149 4,146 4,148
L4-4 NMC/Pouch Kapton therm   10 2,5 N 2400 10 7 5 5 4 750 850 1000 1000 1000 1000 200 4,14 4,14 4,14 4,14 4,14 4,14
L4-5 NMC/Pouch Kapton therm   10 2,5 N 5030 7 5 3 6 3 1000 900 900 900 900 900 220 4,14 4,14 4,14 4,14 4,14 4,14
L4-6 NMC/Pouch Kapton therm   10 2,5 N 4955 10 5 5 2 2 800 840 950 950 1000 1000 145 4,14 4,14 4,14 4,14 4,14 4,14
L5-3 NMC/Pouch Minco (x3) 7 832 122 Y 1593 5 6 6 12 13 643,1 772,7 725,4 741,7 831,9 596,5 189 4,2 4 4,1 4,1 4,2 4,2
L6-3 NMC/Pouch Heating pad (  10 780 N 1639 8 6 6 8 9 680 780 700 705 570 490 202 4,17860174 4,18554974 4,17213678 4,18082762 4,1782074 4,17414427
L6-4 NMC/Pouch Heating pad (  8 860 N 1675 5 3 10 4 9 860 834 840 841 831 830 267 4,1730032 4,17278624 4,17829752 4,1856122 4,17617989 4,17739391
L7-4 NMC/Pouch Heating pad (   15 935 N 770 5 3 3 2 935 924 877 908 787 165 4,17 4,17 4,17 4,17 4,17
L7-5 NMC/Pouch Heating pad (   15 1331 N 640 4 4 4 4 863 1331 979 943 933 176 4,17 4,17 4,17 4,17 4,17
L7-6 NMC/Pouch Heating pad (   15 1352 N 605 4 4 5 3 1352 912 934 973 985 159 4,17 4,17 4,17 4,17 4,17

Average 756,46875 122 1637,8125 8,13333333 4,33333333 4,53333333 10,5333333 5,25 850,81875 932,79375 857,3375 845,41875 903,926667 769,375 185,75 4,15741281 4,144396 4,15046464 4,14927749 4,15814921 4,15571152
Std deviation 756,46875 122 1637,8125 8,13333333 4,33333333 4,53333333 10,5333333 5,25 850,81875 932,79375 857,3375 845,41875 903,926667 769,375 185,75 4,15741281 4,144396 4,15046464 4,14927749 4,15814921 4,15571152

Cell 2 Cell 3 Cell 4 Cell 5 Cell 6
L1-4 4 5 5 4 5
L1-5 4 2 1 91 2
L2-3
L2-4 1 1 6 6 2
L3-4 43 6 4 9 8
L3-5 7 5 4 1 6
L3-6 5 3 1 1 0
L4-4 10 7 5 5 4
L4-5 7 5 3 6 3
L4-6 10 5 5 2 2
L5-3 5 6 6 12 13
L6-3 8 6 6 8 9
L6-4 5 3 10 4 9
L7-4 5 3 3 2
L7-5 4 4 4 4
L7-6 4 4 5 3
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reading of the thermocouple behind the cell, not front of propagation
time of TR Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 1 Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 comments

cell type heating devic  heating rate ( max temp (°C Temp 3rd Cel   Closed chambseconds delta sec delta sec delta sec delta sec delta sec Max temp Max temp Max temp Max temp Max temp Max temp Onset temp Voltage drop Voltage drop Voltage drop Voltage drop Voltage drop Voltage drop
L1-1 NMC/cylindri Omega heatin      10 838 N 1050 28 110 194 163 33 711 793 806 833 838 828 195 4,163 4,16 4,154 4,165 4,163 4,161
L1-2 NMC/cylindri Omega heatin      11 815 N 1102 9 67 42 106 187 722 815 637 679 789 400 200 4,164 4,165 4,165 4,163 4,14 4,165
L1-3 NMC/cylindri Omega heatin      19 867 N 650 29 22 92 77 56 834 870 808 837 867 200 4,16 4,155 4,151 4,154 4,16 4,159
L2-1 NMC/cylindri heating tape 10,7 984 N 600 2 13 133 1 50 984 879 587 847 704 797,680778 140 4,18 4,1773705 4,159586 4,1589026 4,1774864 4,1773853 onset temp low: due to tape/hotspot?
L2-2 NMC/cylindri heating tape 10,9 909 N 600 0 0 1 33 16 826 879 907 909 846 863 132 4,1774845 4,17699 4,178246 4,1603765 4,1784248 4,1776886 onset temp low: due to tape/hotspot?
L3-1 NMC/cylindri 25 Watt carti      20,9 853 Y 575 96 17 60 12 14 853 825 815 847 838 748 4,165 4,163 4,162 4,163 4,162 4,165
L3-2 NMC/cylindri 25 Watt carti      18 932 Y 433 94 8 25 17 23 761 932 846 862 858 868 130 4,163 4,163 4,166 4,164 4,163 4,167 early onset due to cell internal short ( compression with screws?)
L3-3 NMC/cylindri 25 Watt carti      20,9 848 Y 581 82 15 15 16 14 848 842 814 821 835 822 202 4,13 4,128 4,128 4,13 4,128 4,132 Cell 3 at 24°C when TR of cell 1
L4-1 NMC/cylindri Kapton therm     10 1000 N 2135 12 21 33 84 33 900 900 850 850 1000 1000 173 4,18 4,18 4,18 4,18 4,18 4,18
L4-2 NMC/cylindri Kapton therm     10 1000 N 2121 13 20 34 82 35 620 900 850 890 1000 1000 174 4,18 4,18 4,18 4,18 4,18 4,18
L4-3 NMC/cylindri Kapton therm     10 1000 N 2438 2 53 50 92 120 1000 1000 1000 800 825 600 182 4,18 4,18 4,18 4,18 4,18 4,18
L5-1 NMC/cylindri Minco 18 850 35 Y 982 6 2 44 2 2 730,7 855,9 850,5 729,5 799,9 624,1 207 4,18 4,18 4,19 4,19 4,19 4,19
L5-2 NMC/cylindri Minco 18 769 35 Y 614 769,1 101,4 58,6 54,1 54,9 27,5 208 4,18 0,133 0,004 0 0 0,01 cell ejection
L6-1 NMC/cylindri Heating pad (  7 1800 N 1278 43 49 38 83 32 1294 1320 1875 1259 1540 1700 197 4,18 4,17 4,17 4,18 4,18 4,18
L6-2 NMC/cylindri Heating pad (  7 1800 N 1130 1130 135 60 60 60 60 199 4,17 0,19 0,01 0,00 0,00 0,00 cell ejection
L7-1 NMC/cylindri Heating pad (   20 802 N 258 74 24 35 24 50 802 736 786 754 736 789 110 4,1608 4,1609 4,1639 4,1591 4,163 4,161
L7-2 NMC/cylindri Heating pad (   20 904 N 482 5 27 28 14 30 904 718 693 774 720 819 196 4,16 4,16 4,16 4,17 4,16 4,17
L7-3 NMC/cylindri Heating pad (   20 810 N 378 11 34 53 18 28 764 717 730 746 713 810 189 4,16 4,17 4,16 4,17 4,16 4,17

Average 987,833333 35 967,055556 31,625 30,125 54,8125 51,5 45,1875 859,9294118 787,9300494 779,7277778 751,2697901 777,4569136 756,848932 178,470588 4,16877325 3,72171664 3,70338637 3,70405332 3,70353578 3,70686925
Std deviation 304,258839 0 649,684491 34,9358937 28,0662906 48,2192475 47,12395 46,27918 167,2057519 277,8778002 375,7703363 279,662066 321,7721402 363,75672 30,9861212 0,01307784 1,29577445 1,34572936 1,34740129 1,34733667 1,34673743

36,5666667 790,4912534
32,4227199 289,2995638

Cell 2 Cell 3 Cell 4 Cell 5 Cell 6
L1-1 28 110 194 163 33
L1-2 9 67 42 106 187
L1-3 29 22 92 77 56
L2-1 2 13 133 1 50
L2-2 0 0 1 33 16
L3-1 96 17 60 12 14
L3-2 94 8 25 17 23
L3-3 82 15 15 16 14
L4-1 12 21 33 84 33
L4-2 13 20 34 82 35 repeatability better than reproducibility
L4-3 2 53 50 92 120
L5-1 6 2 44 2 2
L5-2
L6-1 43 49 38 83 32
L6-2
L7-1 74 24 35 24 50
L7-2 5 27 28 14 30
L7-3 11 34 53 18 28

heating rate ( Onset temp
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