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2020/05/27, fire sparks and smoke were found on C2 end inside of

\\u

UTO05 while servicing on station C3.

After preliminary inspecting, the failure caused by the break down
LCL filter of DC-DC module. According to the logs, system detected errors
of high currents operation at that moment. With the logs and visually
inspection, some abnormal current leads the arcing and components

gotburned can be define.
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1 om

Ensayos de saturacién de las inductancias L1 y L2 correspondientes al montaje MO-LCLCAF.
N. Serie: 16/748/1

L1.0,15mH - 133A. Ensayo a 50Hz

v Arms Apico Z(Q) R(Q) X (Q) L (mH)
2,763 54 76,37 0,05117 0,00357 0,05104 0,1625
3,828 74,5 105,36 0,05138 0,00357 0,05126 0,1632
5,13 100 141,42 0,05130 0,00357 0,05118 0,1629
6,85 134 189,50 0,05112 0,00357 0,05099 0,1623
7,72 154 217,79 0,05013 0,00357 0,05000 0,1592
8,26 176 248,90 0,04693 0,00357 0,04680 0,1490
8,76 207 292,74 0,04232 0,00357 0,04217 0,1342

L2.0,062mH - 133A. Ensayo a 50Hz

v Arms Apico 7(0) R(0) X (Q) L (mH)
1,015 49 69,30 0,02071 0,00129 0,02067 0,0658
1,563 75 106,07 0,02084 0,00129 0,02080 0,0662
2,075 100 141,42 0,02075 0,00129 0,02071 0,0659
2,588 134 189,50 0,01931 0,00129 0,01927 0,0613
2,692 150 212,13 0,01795 0,00129 0,01790 0,0570
2,793 173 244,66 0,01614 0,00129 0,01609 0,0512

2,9 205 289,91 0,01415 0,00129 0,01409 0,0448
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TRANSFORMADORES REIM

N° fabricacion: 37453

Reactancia (mH): 0,15

Inominal (Acc): 133

Ensayos realizados a 50 hz

I
20

Arms
V |Arms|Cte A|totales|Apico] W |Cte W| Z(ohm) | R(ohm)| X(ohm) | L(mH)
1,448 20 30| 42.4] 0,16] 30| 0,04827] 0,00533] 0,04797] 0,1527|
2182| 15| 30 45| 636| 0,36] 30| 0,04849] 0,00533| 0,04819 0,1534
2,913 2 30 60] 84,9] 0,63 30| 0,04855] 0,00525] 0,04827] 0,1536
3634 25| 30 75| 106,1] 0,99] 30| 0,04845] 0,00528] 0,04816] 0,1533
4354 3] 30 90| 127,3| 1.41] 30| 0,04838| 0,00522 0,04810] 0,1531
5075 35| 30| 105|1485| 1,92]  30]0,048330,00522]0,04805] 0,1529
5805 4| 30| 120]169.7| 252]  30]0,04838| 0,00525] 0,04809] 0,1531
6,506 45 30 135] 190,9] 3,22 30} 0,04818] 0,00530] 0,04790] 0,1525
7,173 5 30| 150) 212,1] 3,93 30] 0,04782| 0,00524] 0,04753] 0,1513
7,504 52 30 156) 220,6] 4,21 30| 0,04810] 0,00519] 0,04782] 0,1522
7.789] 55| 30| 165|233.3| 476] 30| 0.04721]0,00525| 0,04691| 0,1493
8279 6 30| 180o|2s48| 57|  30]0.04599]0,00528| 0,04569 0,1454
8675 65 30 195] 275,8| 6,64 30] 0.04448| 0,00524] 0,04418| 0,1406
9,05 7 30 210] 297.0] 7,58 30} 0,04310] 0,00516] 0,04279] 0,1362,
Fecha 27-02-2014
Firma T
7/
-
TRANSFORMADORES REIM ;!
N° fabricacion: 37428 |
Reactancia (mH): 0,062

Inominal (Acc): 133

Ensayos realizados a 50 hz

Arms

V |Arms|Cte A|totales|Apico] W |Cte W|Z(ohm)| R(ohm)| X(ohm)] L(mH)
0809 1| 30] 30| 42,4] 0,05]  30]0,02030]0,00167]0,02023 0,0644
0921 15| 30| 45| 636012  30]0,02047]0,00178] 0,02039 0,0649
1227 2| 30 60| 849|022] 30]0,02045)0,001830,020370,0648
1,535 25| 30| 75| 106,1] 0,34]  30]0,02047] 0,00181) 0,02039] 0,0649
1,834] 3] 30| 90| 127,3[ 0.49|  30[0,02038]0,00181(0,02030| 0,0646
2036| 33| 30 99| 140,0] 059|  30f0,02057|0,00181f0,02049] 0,0652
2,127| 35| 30| 105| 1485] 0,67|  30[0,020260,001820,02017 0,0642
2394 4 30] 120]169,7| 0,87]  30f0,01995|0,00181]0,01987|0,0632
2628] 45| 30| 135/1909] 1,09]  30]0,01947)0,00179|0,019380,0617
2815] 5| 30| 150]2121| 1,36]  30/0,01877/0,00181f0,01868} 0,0595
206] 55| 30| 1652333161  30{0,01794|0,00177]0,01785]0,0568
3007] 6| 30| 180]254,6| 1,89]  30]0,01721]0,00175{0,01712] 0,0545

Fecha:27-02-2014

Firma: W
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Tram Unit 05 Repair Report Tssue Z
| | Page | 40of31

Subject

Kaohsiung LRT Phase 1 Rolling Stock tram unit 05 C2 car ACR DC-DC module electical
shorted and cause arc sparks. CAF carried out the repairing process after the incident happened.
To know how the damaged parts to be repair, this document records the history of repairing,
mizterials, costs and other related documents.

Investigation

2.1 Findings

2020/05/27, fire sparks and smoke were found on C2 end inside of UT0S while servicing
on station C3.

52 c2

After prefiminary inspecting, the failure caused by the break down LCL filter of DC-DC
module. According to the logs, system detected emors of high currents operation at that moment.
With the logs and visually inspection, some abnormal current keads the arcing and components got
burned can be define,
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2.2 Preventive Measurement
2.2.1 ACR VEGA Software Upgrade

The systemn detects an abnormal current when the UT0S LCL filker bums out. In
software design, when the system detects an abnormal current, will cancel to send signals
to all UC contactors, and in order to allow the ACR system to pre-charge the DC bus again,
the backup battery string contactor status will be kept.,

Issue circuits was under the ACR backup battery feed line. LOL filker installed
betwesn DC-DC module, battery string and grounding point. The abnormal current is
caused by the insulation failure of the LCL filker. As an important component of bathery
supply fileering, the software will be modified preventively to avoid any abnormal currents
caused by LCL filker in the future which may affect system safety.

ACR. software from V00_13 to V00_14. The main effect is that after the system
detects the abnormal current, not only UC contactors will be open but the backup battery
string contactor also.

2.2.2 Improved New Type LCL Filber

Through the result of insulation resistance measurement, it can be concluded that
the miain root cause of the UTOS LCL filter failure is the failure of insulation performance of
the components and become short drcuits under operating, CAF PA have a new LCL filker
with the specifications as same as previous but with enhanced insulation performance in
accordance with IEC 60310, {Annex. 1)

CAF replaced the LCL filter with low insulation resistance found in preventive test
after new type released.8 LCL filters got replaced induded UT0S C2.(Red marked in table

bellow)
Cl 2
LG, 2000% | 1000 | SO0V

UTEL 060K  1050K1)  7OSM 714M
UTEE 1.88G 146G 196G 1.63G
TS 35.356 313G 1n.4G 10.8G
Uy 918M| 858M L% 5h
UTEa 0.9M 1.6M NA
TG 95.4M 102M] 6998  544M
U 488M|  40EM 110M 100M
UToE 60M| 11.4M 2220 164
T 417M|  403M 4.4AM|  15.6M

2.2.3 Preventive Maintenance Procedure

To prevent the impact of future LCL filter failures on operation, CAF will provide as
a suggest annual inspection plan as ACR-04-002 (Anrrex..2) to measure the insulation of
the LCL filber, which will be provided to operators for future preventive maintenance.
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