Version June 23, 2022 submitted to Journal Not Specified S1 of S6

Supplementary Materials:

Table S1. Locations of defect sensors for rope fault in rope number 8 and 1.

Number of defect sensors: 1 2 4 5 8 10
Defect sensors version Bin %: | 1.3 2.6 5.3 - 10.7 -
Defect sensors version F in %: 1 2 - 5 - 10
. 3 3,13
dist-0*: 3,8,18,23 3,8,13,18,23 3,8,13,23,18,2,12,24 3,8,13,18,23,2,12,22,9,19
® 13 | 18,23
2 . 2 2,12 2,7,17,22 2,12,22,4,24
g | dist-1: 2,7,17,22,4,9,19,24 2,7,12,17,22,4,9,14,19,24
g 17 7,19 2,4,22,24 7,17,4,14,19
— 8 . 1 1,11 1,11,5,20 | 1,11,21,10,20
ol ¢ dist-2: 1,6,16,21,5,10,20,25 | 1,6,11,16,21,5,10,15,20,25
b ; 11 1,5 1,21,5,25 6,16,5,15,25
8 £ dist 15,12,1,9 15,12,1,9,3 5,16,7,17,18,19,12,3 3,25,1,20,21,22,3,10,7,21
E] ist-var: - -
ﬁ 8 5,20,8,15 5,20,8,15,17 6,23,4,21,14,25,2,12 6,9,21,1,2,5,17,19,10,12
8 §4 dist-com-0: - - 183, 13 184, 13 33, 83, 132 34, 84, 132
“a ~ dist-com-1: - - 73,12 74,12 93,143,19,4 94,144,19,
o dist-com-2: - - 15,6 14,6 105,153,20,5 104, 154,20,
':S . 1 1,6
o=l dist-0*: 1,6,11,16 1,6,11,16,21 1,6,11,16,21,2,12,22 1,6,11,16,21,2,7,12,17,22
g 11 | 11,21
el . 2 2,12
v dist-1*: 2,7,17,22 2,7,12,17,22 2,7,17,22,12,1,3,18 2,7,12,17,22,1,3,21,23,18
Q| - 17 7,22
E 3
] . 3 3,13
=S| g | dist-2*: 3,8,18,23 3,8,13,18,23 3,8,18,23,13,2,4,19 3,8,13,18,23,2,4,22,24,19
=R - 18 | 8,23
E1 & ar 4 | 4,14
=l dist-3*: 4,9,19,24 4,9,14,19,24 4,9,19,24,14,3,5,20 4,9,14,19,24,3,5,23,25,20
ol =z 19 9,19
=1
== 5 | 515
@ | = | dist-4*: ! 5,10,20,25 | 5,10,15,20,25 | 5,10,15,20,25,4,14,24 | 5,10,15,20,25,4,9,14,24,19
E & 20 5,20
§ dist 15,12,1,9 3,8,13,18,23 5,16,7,17,18,19,12,3 5,25,1,20,21,22,3,10,7,21
ist-var: - -
~ 5,20,8,15 21,7,14,20,5 6,23,4,21,14,25,2,12 6,9,21,1,2,5,17,19,10,12
dist-com-0: - - 63,1 64, 11 63, 113, 162 64,114, ].62
dist-com-2: - - 83, 13 84, 13 83, 133, 182 84, 134, 182
dist-com-4: - - 103, 5 104, 5 103, 53, 152 104, 54, 152
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Table S2. Number of defect sensors per platform arrangement and number of simulations calculated
for the respective number of defect sensors executed for rope fault detection in rope number 8.

Number of defect sensors

Sensors setting B 1 2 4 8
Sensors setting F 1 2 5 10
Number of simulations
dist-0* 2 2 1 1
dist-1 2 2 2 1
dist-2 2 2 2 1
dist-var - - 2 2
dist-com-0 - - 1 1
dist-com-1 - - 1 1
dist-com-2 - - 1 1
a) 3 z acceleration sensors per platform b) 4 7 acceleration sensors per platform
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¢) Additional detected rope faults with 4 sensors per platform
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Figure S1. Impact of sensor precision degradation on the percentage of correct detected rope faults by
the EKF rope fault estimation for a rope fault in rope number 8. (a) 3 z acceleration sensors and (b) 4 z
acceleration sensors per platform are used. (c) Improvement of fault detection using 4 z acceleration

Sensors.
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a) 3 z acceleration sensors per platform b) 4 7 acceleration sensors per platform
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c) Additional detected rope faults with 4 sensors per platform
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Figure S2. Impact of sensor gain defects on the percentage of correct detected rope faults by the
EKEF rope fault estimation for a rope fault in rope number 8. (a) 3 z acceleration sensors and (b) 4 z
acceleration sensors per platform are used. (c) Improvement of fault detection using 4 z acceleration
sensors.
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a) 3z acceleration sensors per platform b) 4 7z acceleration sensors per platform
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c) Additional detected rope faults with 4 sensors per platform
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Figure S3. Impact of sensor bias defects on the percentage of correct detected rope faults by the
EKEF rope fault estimation for a rope fault in rope number 8. (a) 3 z acceleration sensors and (b) 4 z
acceleration sensors per platform are used. (c) Improvement of fault detection using 4 z acceleration
sensors.
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Rope fault no. 8 with 3 z acceleration measurements per platform
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Figure S4. Comparison of single and multiple sensor defects per platform on the reliability of rope
fault detection for a rope fault in rope number 8 with 3 z acceleration sensors per platform. Results
for three different distances between defect sensors and the rope fault are shown: (a) For sensor
precision degradation, (b) for sensor gain defects and (c) for sensor bias defects.
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Percentage of correctly detected rope faults in %
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Figure S5. Comparison of single and multiple sensor defects per platform on the reliability of rope

fault detection for a rope fault in rope number 8 with 3 z acceleration sensors per platform. Results

for three different distances between defect sensors and the rope fault are shown: (a) For sensor

precision degradation, (b) for sensor gain defects and (c) for sensor bias defects.



