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Outline
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• SLS Facts and Figures

• Failure Statistic SLS 2005 – 2022 (18a)

• Lessons learnt from SLS

• Failure statistic SwissFEL 2018 – 2022 (5a)

• Perspective for SLS2

• (Life cycle of electrolytic capacitors)



SLS Power Supply Portfolio / Operation
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67 Mio

PS-hours

in 18 years



SLS Beam losses due to PS failures 2005-2022
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Fans

Seite 5

Fotos Lüfter

Totally 1’126 fans

in SLS



Auxiliary Supplies
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Fotos Aux. Supplies

Totally 550 

units in SLS



Desing deficiencies
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3 beam losses in 2008, After that:

Replacemant of Power Semiconductors every 3 years

7 beam losses 2012 - 2018

Limited power cycle capability for IGBTs



SLS Beam Losses due to PS failures 2005-2022
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Elimination of systematic failure causes
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Swiss FEL Power Supply Portfolio / Operation
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Swiss FEL Beam losses due to PS failures 2018-2022
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Selectivity of circuit breakers
Too less incidents for a 

statistical analysis



Expectation for SLS2
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Al-Electrolytic capacitors
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• Data sheet

Permissible Ripple current

at 100 Hz (typ.)

at rated temperature (i.e. 85°C)

• Correction Factor for different 

frequencies

• Much longer life time at lower 

temperatures and/or lower ripple 

currents

→ Reliability is designable
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Summary

Thank you!

Team Power Electronics!


