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* All components on modules
» Module functionality independent
* Protection and diagnosis onboard every module
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- Hoge omgevingstemperatuur

* Hoge luchtvochtigheid

* Veel stof

- Gevaar voor corrosie

+ Slechte railcondities: veel schokken en trillingen

* Ruwe behandeling tijdens onderhoud
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Welke testen?
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Test Description

Visual inspection
Verification of dimensions and tolerances

Weighing

Marking inspection

Cooling test

Check of effectiveness of filters
Leakage test

Test of mechanical and electrical
protection and measurement equipment

Light load test

Test of the degree of protection
Commutation test

Acoustic noise measurement
Temperature rise

Power loss determination

Supply overvoltage and transient energy

Sudden variations of load tests
Insulation resistance test
Dielectric test

Partial discharge

Safety requirements

Vibration and shocks

Electromagnetic compatibility
Step change of line voltage test
Short time supply interruption test
Current sharing test

Location
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WS
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WS
WS
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WS
WS

WS
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WS
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TNO Delft
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Remarks

Routine Test
Type test

Type test
Routine Test
Type test

Not Applicable
Routine Test
Type Test

Routine Test
Not Applicable
Type test
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Sensor 5

Sensor 1 & 3

Sensor 2 & 4

Cooling performance test
set-up
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2009/09/23 14:27:16 [e————————————————ysook  Normal
Stoppe: ! I 2HMS/s  26nsiliv
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cntrol

control

Uphase1 [1kV/div]

Iphase1 [500A/div] FE63 796z

Iphase2 [500A/div]

CH1 100:1 CH3 1:1 CH4 )6:1  CHS 1000:1 Edge CHd
1.00kVsdiv | 10.0 Usdiv 0.5 sdiv 0.500kV/div  Single
DC  20MHz | DC  20MHz DC Z0MHz  DC  20MHzZ  0.170kV

thermal image at 700A, 457
Hz.
All parts are below 80°C
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Test Requirement Acceptance Criteria result
Commutation teston L connected between Phase 2 and Proper commutation at OK
BOT2 IGBT (Bottom  Positive | < 1500A +50A: no Imax error
IGBT of Phase 2)

2009-69-22 14:34:21 sook  Mormal

StDJEEﬂE‘dH R R 12 R . 7 R -Q !GS/S :SW&H{U

Uphase2 [1kV/div]

Iphase2 [S500A/div]

CH1 186:1 CHE 1666 :1 Edge CHE
1. 60k div 8588k div Hormal
OC  Z28HHz | IC Z0HHZ 745V
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Stofdichtheid
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Losse connector

Losse connector, geen voedingsbeveiliging op de
driver + falende kortsluitbeveiliging=> 4 modules

defect
Conclusie: extra beveiliging toevoegen om taksluiting

te voorkomen
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* Vocht: kasten staan lang opgeslagen in vochtig klimaat

» Verkeerde behandeling: modules worden aan elektrische strippen opgetild

» Slechte verbindingen

Lessen:
Betere afscherming van kwetsbare onderdelen

Gevolgschade beperken




EUNFERENTIE

8 JUNI 2016
CORPUS - OEGSTGEEST-

Vragen?

wim.platschorre @strukton.com



