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Kicker availability

 How reliable are our kickers?
« What metric can be used to determine reliability?
« What can be done to improve reliability?

« How do you approach this topic? &
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Tracking- and error list

Evaluation from 2009 to 2022
logbook

(@Wi=05.05.2022 11:30 PETRA: Injektion jlteich, RB
Im angehangten PDF sind die aufgetretenen Events abgebildet.

Pulsabweichungen bei Kicker 2

Die vier Events sind unterschiedlich grof und die Verzbgerung des Nachpulses ist ebenfalls unterschiedlich.

Die letzen beiden Bilder aus dem Archive Viewer zeigen aber nur sehr geringe Abweichungen in der
Amplitude von einem normalen Puls zum aufgezeichneten Event.

Die automatische Nachricht im Petra-Logbuch gibt den Abstand zum Nachpuls mit 258us an. Das passt
nicht zu den augezeichneten Bildern.
https://ttfinfo.desy.de/petra/show. sp?dir=/2622/18/@4.85 a&pos=2@23-05-64T15:16:58
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Error
Specific errors grouped to simplify analysis
No. of pulser installations (january 2023)
« 26 pulser installations in the PETRAIII complex (102 in all machines)
« 24 error categories
* e.g.~ 180 error entries in the logbook for the PETRA3 complex since 2009
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197115.07.2021  PETRA3 DUMP PE3_DUMP Pulser #04 Ausfall MiNkicker e Bei Wartung eingeldtete Schraube abgerissen
A Ceert AT - 1991:02.09.2021 PETRA3 INJ_2 PE3_INJ Halbleiterschalter Ausfall MiNkicker e HTS 120-500-SCR, Behlke Ser.-Nr. 63 81 20
1993/02.09.2021 PETRA3 INJ_2 PE3_INJ Triggeriiberwachung Ausfall MiNkicker e Spannungsregler abgeraucht
1994/02.09.2021 PETRA3 INJ_2 PE3_INJ Kick-Modul Ausfall MiNkicker e Kickmodul defekt
i 1996 14.09.2021 PETRA3 INJ_1 PE3_INJ Halbleiterschalter Ausfall MINkicker e -
"‘ 2000: 14.09.2021 PETRA3 INJ_1 PE3_INJ Triggertiberwachung Ausfall MiNkicker € -
= " | 2049| 02.11.2021 PETRA3 INJ_2 PE3_INJ Pulser Ausfall MiNkicker e Eigentrigger
| 2054/14.11.2021  PETRA3 Halle_SO_SE PE3: SE Kontrollsystem Ausfall MiNkicker e LINK TIME-OUT nach Netzwischer, Starten des Seki-manager
|1 2056 14.11.2021 PETRA3 Halle_SO_SE PE3_SE Pulser Ausfall Minkicker ¢ Eigentrigger
| 2057/14.11.2021 PETRA3 INJ_2 PE3_INJ Pulser Ausfall MiNkicker € Eigentrigger
: | 2058/15.11.2021  PETRA3 INJ_2 PE3_INJ Pulser Ausfall MiNkicker ¢ Eigentrigger
| i 2105 08.12.2021 PETRA3 INJ_2 PE3_INJ Pulser Ausfall MINkicker e Spontanziindung
| 2109/09.12.2021 PETRA3 INJ_2 PE3_INJ Pulser Ausfall MiINkicker e Spontanziindung
| 2110/09.12.2021 PETRA3 INJ_2 PE3_INJ Pulser Ausfall MiNkicker e Spontanziindung
2111/09.12.2021 PETRA3 INJ_2 PE3_INJ Pulser Ausfall |M|Nkicke,gSpontanzﬁndung
2222/18.03.2022  PETRA3 INJ_3 PE3_INJ Pulser Ausfall MiNkicker e Spontanziindung
2223 22.03.2022  PETRA3 INJ_3 PE3_INJ Pulser Ausfall MiNkicker e Spontanziindung
2256 10.05.2022  PETRA3 INJ_2 PE3_INJ Halbleiterschalter Ausfall MiNkicker ¢ 17 Eigentrigger

2398

categories sorted by a component structure (based on DESY quality management)
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PETRA Illl error statistics
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PETRA Illl error statistics

14
*  pulser

" ¢ (HV-semiconductor) semiconductor switch, thyratron, thyristor box

*  HV power supply

0 *  (hardware controls) timer pcb, temperature control, polarity

reversal, trigger control, trigger amplification,
trigger module, control unit, rack, fuse ...

« (fan, power supply) fan, power supply 5V, 24V ...

*  (control system) control system, trigger modules,
current pulse measurement ...

*  magnet

2009 ®m2010 m2011 ®m2012 m2013 ®2014 ®m2015 m2016 ®2017 ®m2018 m2019 m2020 2021 w2022
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PETRA Illl error statistics

14
12

several ,spontaneous” triggers

10

defective BEHLKE switches

2009 ®m2010 m2011 ®m2012 m2013 ®2014 ®m2015 m2016 ®2017 ®m2018 m2019 m2020 2021 w2022
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PETRA Il error statistics
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PETRA Il error statistics

14

multiple spontaneous triggers

12

not careful enough with thyristor commutated turn off time

10

=]

0 I II I I I I I I|II|| I I II

2009 ®m2010 m2011 ®m2012 m2013 ®2014 ®m2015 m2016 ®2017 ®m2018 m2019 m2020 2021 w2022

DESY. PULPOKS 2023 | Jan Lukas Teichgraber | 24.04.2023 Seite 8



PETRA Il error statistics

14

multiple spontaneous triggers

| |

10

radiation 1*x

radiation 1*x radiation 30*x
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PETRA Il error statistics

Injection kicker 3

2009 m2010 m2011 ®2012 ®2013 ®m2014 ®2015 ®2016 m2017 m2018 m2019 m2020 2021 w2022
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PETRA lll failure statistics
Injection kicker 3

multiple spontaneous triggers due to radiation

2009 m2010 m2011 ®2012 ®2013 ®m2014 ®2015 ®2016 m2017 m2018 m2019 m2020 2021 w2022

s
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PETRA Illl failure statistics

Power Glitches caused longest Downtime
Highest No. of Incidents due to Power Supplies & RF m

USER Run 81 81h

« maschine point of view:
« number of error events

. corresponding down time PETRA III Fault Statistics 2022
« only events that lead to down time are tracked
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DESY. | PETRA Ill Operations | Michaela Schaumann, 02.02.2023
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Ejekti ta DORIS
Ejektionskicker Jelctiommepty
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DESY Il failure statistics

loose contact turned off the HV power supply

N

14

12

10

! mostly broken BEHLKE switches and trigger units

2009 ®m2010 m2011 ®m2012 m2013 ®2014 ®m2015 m2016 ®2017 ®m2018 m2019 m2020 2021 w2022
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New BEHLKE trigger module

« frequently broken BEHLKE switches | _ DCDC 500V py'f’; ijacitlo"
*  root cause radiation oV INPUL 2 g O

« old switches had trigger module integrated in HV-module , s o EENE I
» we ordered seperate trigger and HV-modules — LN dmasust 2~V
* 90% of the time the trigger unit failed e, = : ’ -
« our own trigger module design never failed to this day .

« disadvantages:
some pulsers need changes to use new trigger module
not applicable with old switches with integrated trigger module

 BEHLKE has apparently fixed the problem with the 12kV
switches L e
we prefer to buy the trigger modules: : :
* savestime
« actually cheaper to buy from BEHLKE

400ns 500V 46A

IGBT-Spannung
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XFEL faillure statistics

XFEL: errors by component type

15

45 errors in 2017:
14 41x pulser

2x absorber

13 2x control system
12 experimenting and commissioning, .

improvement by: defective BEHLKE
11 - loosening up specifications .

- massive PE shielding trlgger mOdUIES
10
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XFEL faillure statistics

15

14

13

12

11

10

XFEL: errors by component group

42 pulser errors in 2017:
A41xFID KS type
1x KL.2003.TL

experimenting and commissioning,
improvement by:

- loosening up specifications

- massive PE shielding
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Summary for 2022 week: 5to 46 from 2022-02-01T07:00 to 2022-11-21T07:00 185.0 days (4440.0 h)
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SASE2

depending on the operator we are
,magnets”
,2beam_distribution_or_ dumps*

sometimes statistics aren’t conclusive
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X 114 min

to sing
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not_set

statistics far SASE1

XEFEL maschine view |
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Operation
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Summary

« With an increasing demand for availibility and reliability we started to do more statistics

« The high number of components demands good documentation

« What can be done to improve reliability?

 How do you approach this topic?
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Thank you for
your
attention!

Kontakt

DESY. Deutsches Frank Obier Jan Lukas Teichgraber

Elektronen-Synchrotron Kicker & Septa Laboratory Kicker & Septa Laboratory
Machine Injection Group MIN Machine Injection Group MIN

www.desy.de frank.obier@desy.de jan.lukas.teichgraeber@desy.de
Tel. +49 8998 — 3050 Tel. +49 8998 - 2308

Data extracted from our log book by Ralph Keute and graphical representation by Jens Wortmann



