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Elektronisches Logbuch

» Das Logbuch ist unser zentraler Platz fiir die Dokumentierung und fur den Informationsaustausch

» Schichtubersicht
» Ziel der Schicht (Goal)
» Erreichtes und Schwierigkeiten

* Betriebsstatistik

* Dokumentation des Schichtverlaufs
und der Maschinenparameter

» Jahresprogramm (Operation schedules)
* Wochentubersicht

* Programm der Woche

» Protokoll der Runkoordinationsmeetings

* Zusammenfassung der Woche
» Zugang- und Wartungswuinsche

* Unterlagen zur Sicherheit
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Gromitz, Marz 2015
Traveminde, Nov 2016

.. - 5 :
E’E.ﬁ: Eintrag ins Logbuch

FLASH

-E!itteimmereintragen: el

.

= Name (Author) = ﬁ_ e =

Fpe———

» Uberschrift (Title) e “h——*"’ |- =
= Text mit verstandlichen Erlauterungen, | = —
Beschreibung des Plots |
. e 1

= Wenn sinnvaoll — ,\

» Schllisselwort - = - = Q

= Schwierigkeit (severity) I (i/% -
= Falls wichtig: Senden des Eintrags zu | __ —

Experten T ——— S __xé'{b ° i
; E . = &05,\' “_""; _

i

S.5chreiber | KoHonkavaars, FLASH Tulorlal 2007

Page 3



Gromitz, Marz 2015
Travemuiunde, Nov 2016

Was mussen Operateure dokumentieren?

¢ Schichtubersicht Goal * FLASHI: Pfeifer/Ott, 27.3 nm-+/- 0.20 nm, 50 bunch(es), 200kHz, ~50 fs, S0uJ, BL2, SD
* FLASH2: Moshammer, 28.0 nm+/- 0.50 nm. 60 bunch(es), 250kHz, <= 50 fs, 50uJ. FL26,
° Z|e| der SCthht (Goa|) Achievements * FLASHI: SASE delivery, 27.3nm, 0.3nC, 1 bunch, 60pJ on GMD-B, 5Smm/5mm apertures, LOLA on
* FLASH2: SASE delivery, 32.6nm, 0.062nC, 45 bunches, Laser 3, 40uJ, 10mm/3mm apertures, 11 undulator

. Erre | ChteS u nd SChW| e ri g keite n Difficulties * LOLA Klystron went off with HVPS overload (23:21)

» Standardisierte Schichtdokumentation am Anfang der Schicht

« Schichtverlauf: Anderungen von Maschinenparametern, m FLASH statistics
SASE-Performance, Schwierigkeiten und Ausfallzeiten, usw.

 Betriebsstatistik mit , Status-Knopfen* I N
yes </ user run \ o0 to studies
» Sprache kann English oder Deutsch sein User Run | N A .

» Sprache darf kein Show-Stopper sein,
etwas ins Logbuch zu eintragen

* Englisch wird fir allgemeine und wissenschatftliche N
Eintrage bevorzugt ij (= 7
N / A~ Stheduled
« Technische Details kdnnen auf Deutsch Ziilrimem(\:unma v LR [ ymalmsnancs
geschrieben werden ]7 i ,.n;,m, ‘

SASE delivery SASE tuning = LINAC setup Down Maintenance
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Gromitz, Marz 2015

Woflr wird die Statistik benutzt? Travemiinde, Nov 2016

* Wochenuberschicht im Logbuch Beamtime statistics 2017.
» Betriebsstatistik

« Jahresberichte (M und FS) Rt i b Py PHUTON SCIENCE
e Machine Advisory Committee, Photon Science Committee FLASHI
1 Jan - 6 Nov 3806 h 2094 h 59h s
. . . planned for 7 Nov ~ 31 Dec 690 h 378h 12h
» Wissenschaftlicher Rat, Stiftungsrat — kil
: 1 Jan - B Nov 1369 h
* Helmholtz-Kennzahlen planned for 7 Nov - 31 Dec 4s0n

» Konferenzen und Workshops
» Ausfallstatistik = User beamtime

™ Machine studies/User experiment preparation
* Nutzer-Statistik und Tuning-Statistik

* Wieviel Stunden haben wir SASE fur Nutzer-Experiment geliefert?

Maintenance

*  Wofir wurde Tuning gebraucht? Kénnen wir Tuningzeit reduzieren
oder effizienter gestalten? Wie viel Tuning sollte geplant werden? M-Jahresbericht 2017

s MaSCh|nenStUd|en D preparation Accelerator RED 7.1% 497 h

(+ 183 hat FL2/FL3)

* Wer hat wie viel Strahlzeit fir welches Experiment benutzt?

\ig
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Status Panels

Statuspanels werden uberall in DESY gezeigt,
via Webseiten auch tberall in der Welt!

~otatus-Kndpfen*

W8l FLASH statistics

uses run studies.

go to user run user run

Flow Chart
to help selection of&

rect Main Catego

Status
Buttons

transmission,

scheduled phases, ...

maintenance b

machine experiment beamlines

1
‘ subsystems, , tuning

I s | \ FEL beam line
LINAC setup Development SASE tuning commissioning

problems
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Programm im Logbuch “Week-Folder”

05.02.2018 07:42 Honkavaara FLASH program KW 6
Friday, February 9
e 7h-15h
o FLASH1: Improve procedures (THz optimization 8.7 nm)
o FLASH2: ASASE tuning (parallel to FL1 THz)

: THz-Commissioning (8.7 nm), 2h / Optics Setup, 6h
: SASE tuning (parallel to FL1 THz), 2h / Optics Setup, 6h

: Improve procedures (THz optimizaMh / THz-Commissioning (8.7 nm),
: SASE tuning (parallel to FL1 THz), 2h / SAS ning (parallel to FL1 THz), 6h

Free-Electron Laser

beam charge at toroid 3GUN
[nC] ’

Improve procedures (THz optimization 8
FL Beamline comissioning

beam charge at toroid 3GUN
[nC] 9

undulators open

10 Hz 10 Hz
0.4 1 unches 1
0.3 0.39 nC Charge 0,29 nC
0:24 100 kHz Rep.Rate 1003 kHz
0.17
| Wavelength 8.7 nm Wavelength 19,0 nm
822018 832018 9.2 SASE Energy 2.0 y 8.3.2018 SASE Energy 0.0 pj
[lljl SASE single pulse energy |1_|] SASE single pulse energy
200 250
150 2001
150
100 166
20:0 50.0-
GAh 17‘ 22"! 3Ih slh 13 h 1éh 17 h 22 h 3h 8h 13 h
/{2015 8.2.20 8.2.2018 9.2.2018 9.2.2018 9.2.2018 8.2.2018 8.2.2018 8.2,2018 9.2.2018 9.2.2018 9.2.2018
cc1, 3.0 ACC2-3 ACCA-T Lommy 29 mm; o Bz
- —_— N s _,m______elé BLL
& i O, 0 0
™ Aperture Aperture PGO
A A A A A A
(ETECE FL22
858.2 Mev 10 mm 10 mm .
Beam Energy .. = g [ | e
849.3 MeV T

2018-02-09 10:04:41
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Zeitplan




FLASH Operation Scheme

We have 2 user calls per year
« Call 1 in March — effective 15t half of the following year
e Call 2 in Sept. — effective 2" half of the following year

This forces possible shutdowns into

e [Winter & Summer

Between user blocks we have study weeks
1125 h/a
1125 h/a
750 h/a
4500 h/a

» [(User preparation
» |FEL studies
» |Accelerator R&D

« |Users experiments
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FLASH
Schedule 2018

2017-08-11
week |date schedule goal remarks
2018] 1 1-Jan - 7-Jan UBC2/RF-39/FF
2 8-Jan - 14-Jan UBC2
8] 15-Jan - 21-Jan UBC2
4 22-Jan - 28-Jan Commissioning FLASH personnel interlock test
5 29-Jan - 4-Feb
6 5-Feb - 11-Feb Accelerator R&D Start Period 11
7 12-Feb - 18-Feb FLASH Studies
8 19-Feb - 25-Feb preparation user run
9 26-Feb - 4-Mar User Run
10 5-Mar - 11-Mar Block 1

11 12-Mar - 18-Mar

12 19-Mar_- 25-Mar

13 26-Mar - 1-Apr

FLASH Studies

14 2-Apr - 8-Apr User Run preparation user run
15 9-Apr - 15-Apr User Run
16 16-Apr - 22-Apr Block 2

17 23-Apr - 29-Apr

18 30-Apr_- 6-May

19 7-May - 13-May

Accelerator R&D

20 14-May - 20-May FLASH Studies

21 | 21-May - 27-May preparation user run
22 28-May - 3-Jun User Run

23 4-Jun - 10-Jun Block 3

24 11-Jun - 17-Jun

25 18-Jun_- 24-Jun

26 25-Jun - 1-Ju Shutdown |§AM

27 2-Jul - 8-Jul FF

28 9-Jul - 15-Ju

29 16-Jul - 22-Ju

Commissioning

30 23-Jul - 29-Ju

Accelerator R&D

Start Period 12

31 30-Jul_- 5-Aug

FLASH Studies

52 6-Aug - 12-Aug

preparation user run

33 13-Aug - 19-Aug

User Run

34 20-Aug - 26-Aug

Block 1

85 27-Aug - 2-Sep

36 3-Sep - 9-Sep

37 | 10-Sep - 16-Sep

FLASH Studies

38 17-Sep - 23-Sep

preparation user run

39 24-Sep - 30-Sep

User Run

40 1-Oct - 7-Oct

Block 2

41 8-Oct - 14-Oct

42 15-Oct_- 21-Oct

43 22-Oct - 28-Oct

44 29-Oct - 4-Nov

Accelerator R&D

45 5-Nov_- 11-Nov FLASH Studies

46 12-Nov - 18-Nov preparation user run
47 19-Nov_- 25-Nov User Run

48 26-Nov - 2-Dec Block 3

49 3-Dec - 9-Dec

50 10-Dec - 16-Dec

51 17-Dec - 23-Dec FLASH Studies

52 24-Dec - 30-Dec Shutdown

2019 1 31-Dec - 6-Jan




Zeitplan

Beispiel User-Woche und Studienwoche

Date Day Week  Shift Program i
2017-11-13 Mon 46 m FLASH1 Seeding Development ARD (700 MeV, Parallel to FLASHForward ) Joern Boedewadt
2017-11-13 46 2 FLASHForward Commissioning (700 MeV, FL3) Viadyslav Libov
2017-11-13 46a FLASH1 Seeding Development ARD (700 MeV, Parallel to FLASHForward ) Joern Boedewadt
2017-11-13 46 FLASH2 FLASHForward Commissioning (700 MeV, FL3) Viadyslav Libov
2017-11-13 460 FLASH1 Seeding Development ARD (700 MeV, Parallel to FLASHForward ) Joern Boedewadt
2017-11-13 46 FLASH2 FLASHForward Commi (700 Mev, FL3) Viadyslav Libov
37 11-Se 17-Se 2017-11-14 Tue 46m FLASH1 Maintenance , 5h / Machine Setup (start-up 11 nm), 3h
= p - = D 2017-11-14 46 FLASH2 Maintenance , 5h / Machine Setup, 3h
: 2017-11-14 462 FLASH1 Machine Setup (start-up 11 nm), 1h / Cathode Studies, 7h , Siegfried Schreiber
38 18 Sep 24'Sep FLASH Studies 2017-11-14 46 FLASH2 Machine Setup, 1h / Cathode Studies, 7Th , Slegfried Schreiber
39 2 5_Sep i 1 —OC‘ l-epa ratlon user run 2017-11-14 a6n FLASH1 e-Beam Diagnostics, 4h / SASE tuning (11 nmj, 4h Nicoleta Baboi,
I.p 2017-11-14 46 FLASH2 e-Beam Diagnostics, 4h / SASE tuning (11 nm - 33 nm), 4h Nicoleta Baboi,
40 2-Oct - 8-Oct User Run 2017-11-15 Wed 46 m FLASH1 SASE tuning (11 am), 4h / PG-Commissioning (11 nm, 30 bj, 4h , Guenter Brenner
2017-11-15 46 FLASH2  SASE tuning (11 nm - 33 nm}, h / Coherence properties using statistical methods (750 MeV}, 4k , Mikhail Yurkov
41 Q.OCt - 1 5_0ct Block 2 2017-11-15 46a FLASH1L PG-Commissioning (11 nm, 30 b} Guenter Brenner
2017-11-15 46 FLASH2 Coherence properties using statistical methads (750 MeV) Mikhail Yurkov
42 1 6- Oct - 22 -Oct 2017-11-15 46n FLASH1 Optics Setup Mathias Vogt
2017-11-15 46 FLASH2 "me:s Semp Mgthiis Vog‘t
43 2 3-0Ct - 2 9~0C( N 2017-11-16 Thu 46 m FLASH1 Set up reference files (5 nmj Juliane Roensch-Schulenburg
2017-11-16 46 FLASH2 Set up reference files (5 nm) Juliane Roensch-schulenburg
44 30-0(:[ - 5- NOV 2017-11-16 46 a FLASH1 Set up reference files (5 nm) Juliane Roensch-Schulenburg
2017-11-16 46 FLASH2 Set up reference files (5nm) Juliane Roensch-Schulenburg
4’5 G'Nov == 1 2'Nov Mce 2017-11-16 46 n FLASH1 Ultra-short pulses (6.2 nm, L3, user preparation) luliane Rénsch-Schulenburg
] d 2017-11-16 46 FLASH2  SASE tuning (wl thd, user prepration]
46 1 3-NOV = 9' NOV \ ]P'epa fﬂtlon user run 2017-11-17 Fri 46 m FLASHL Ultra-short pulses (6.2 nm, L3, user preparation) Juliane Rénsch-Schulenburg
2017-11-17 46 FLASH2  SASE tuning (wl tbd, user prepration]
47 20-NOV = 26—NOV USGr R“‘l 2017-11-17 463 FLASH1 THz-Commissioning (6.2 nm, L3, THz, user preparation) Nikola Stojanovic
4 8 ) - 3-Dec oc 2017-1117 46 FLASH2 SASE tuning (wl thd, user prepration]
27-Nov 3-D B' K 3 \ 2017-11-17 460 FLASH1 Wavelength Change (9.3 nm, 400 b}
49 4. Dec o 1 0- DQC \ 2017-11-17 46 FLASH2 Wavelength Change
2017-11-18 Sat 46m FLASH1 PG-Commissioning (9.3 nm, 400 b) Guenter Brenner
50 11-Dec - 17-Dec \ 2017-11-18 46 FLASH2 OPIS commissioning at FLASH2 (9.3 nm - 28 nm) Markus Braune
- 2017-11-18 263 FLASH1 PG-Commissioning (9.3 nm, 400 b), 4h / Commissioning FLASH2 (depending FL2 program], 4h Guenter Brenner, Juliane Roensch-Schule
51 1 8 - DQC - 24 - DQC FLA,SH StudleA 2017-11-18 46 FLASH2 OPIS commissioning at FLASH2 (9.3 nm - 28 nm), 4h / Commissioning FLASHZ (Undulator BBA ?), 4h Markus Braune, Juliane Roensch-Schulen|
2017-11-18 460 FLASH1 Commissioning FLASH (depending FL2 program) Juliane Roensch-Schulenburg
2017-11-18 46 FLASH2 Commissioning FLASH2 (Undulator BBA ?) Juliane Roensch:
2017-11-19 Sun 46m FLASH1 'e-Beam Diagnostics, 4h / Wavelength Change (30 nm, THz, high charge], 4h Nicoleta Baboi,
2017-11-19 46 FLASH2 e-Beam Diagnostics, 4h / SASE tuning (if possible parallel to FL1 THz), 4h Micoleta Baboi,
2017-11-19 463 FLASHL Wavelength Change (30 nm, THz, high charge), 2h / THz pulse characterization toal (30 nm, THz, high charge), 6h , Rui Pan
2017-11-19 46 FLASH2 SASE tuning (if possible parallel to FL1 THz)
2017-11-19 46n FLASH1 THz pulse characterization tool (30 nm, THz, high charge], 4h / Wavelength Change (5 nm, user preparation), 4h Rui Pan,
2017-11-19 46 FLASH2  SASE tuning (if possible paralle! to FL1 THz), ah / Wavelength Change (13.3 nm, user preparation), 4t
23.10.17|Mo Moshammer 28.0nm FL26 11000980
24.10.17|Tu Moshammer 28.0nm FL26 11000980
25.10.17|We echert/Yin 4.1nm BL1 L, 10Hz 11003185 FL2 Operation 4inm- 123 nm
26.10.17|Th Techert/Yin 4.1nm BL1 10Hz 11003185 FL2 tion 4inm- 12.3nm
27.10.17|Fr is In L2 8|
28.10.1 1 -
29.10.1 echert/Yin 41nm BL1 L, 10Hz 11003185 FLZ Operation 4inm- 123nm
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Allgemeine
Betriebsstatistik




FLASH1 Operation 2017

e T Accelerator R&D » 6967 operation hours
Studies and 7.1% 497 h
user preparation

(+183 hat FL2/FL3) » of which 4495 h FEL user operation

e scheduled maintenance 72 h
e scheduled shutdowns 1377 h
e commissioning 344

~ 284% 1975h

=

Tuning + Set-up
16.6% 748 h

Down 3.2% 144 h

Page 11
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FLASH1 User Blocks Period 10

Block 1 (Aug/Sep 2017): 690 h

e s

SASE delivery 84.7%
584 h

14.1% 98 h

Down 1.2% 8 h
Block 3: (Nov/Dec 2017): 690 h J——

SASE delivery 81.3%
561 h

Tuning + Set-up
14.8% 102 h
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Down 3.9% 27 h

ol

\\
SASE delivery 79.4%

Block 2 (Oct 2017): 858 h

681 h

Tuning + Set-u
17.1% 147 h

Down 3.5% 30 h
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Example of User Week (FLASH1)

30
SASE Delivery Set-up+Tuning _
25 07h00
20 I I — Night Shift
g m— 23000
(D] — | |
£ 15 —_—
|_ .
L Late Shift
10 I . -
15h00
5 ] | — . .
Morning Shift
0 | 7h00
Mon Tue Wed Thu Fri Sat Sun A: 13.57 nm. 1 bunch. 0.55 nC
EXxp. A A B B C C B B: 5.5 nm, 1 bunch, 0.35 nC

DESY. Betriebsseminar | Traveminde, Feb-20, 2018 | Katja Honkavaara

C: 20.7 nm, 400 bunches, 0.25 nC
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Example of User Week (FLASH1)

30
SASE Delivery Set-up+Tuning _
25 07h00
20 . — Night Shift
g 23h00
v ] —
£ 15
= Late Shift
10 ™ _ 15h00
5 — : ,
. Morning Shift
0 | 7h00
Mon Tue Wed Thu Fri Sat Sun D1: 17.2 nm, 1 bunch, 0.38 nC
Exp. D1 D1 E D2 D2 E E D2: 13.5 nm, 1 bunch, 0.43 nC
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E: 6 nm, 400 bunches, 0.35 nC
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FLASH2 Operation 2017

- . e 6660 operation hours (incl. 979 h stand-by)

Studies and » of which 1899 hours user operation
ser preparation )
| u71_§% p4761 h  scheduled maintenance 61 h

e scheduled shutdowns 2039 h

) User experiments
A 19.9% 1327 h

SASE delivery
78.4% 1040 h

Methods and Instr. Development S
8.6% 572 h

— .

Tuning + Set-up
15.6% 207 h

Stand-by

0,
Down 3.9% 51 h 29% 29 h

Page 15
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Ausftallzeit




FLASH1 Downtime 2017

18

[ T
N B~ O

Downtime (%)
o

o N B O

FLASH1 Total downtime

1-Jan — 31-Dec-2017 2017:3.9%
J
B
A GH |
M N O
cb ~ . 4% (6.7 h) m -
Shutdown
10 20 30 40 50
Week

DESY.

1

A: Timing / MO
B: Power cut (Damage on cryogenic hardware)

C: Work in Hall 3 (cable work 3 party)

D: RF-6 Bouncer

E: Timing (broken cable)

F: IT switch (DAQ problems), Magnet PS (DIOTTFO03)

G: RF-39 water interlocks

H: RF-6 SPS (interlocks), Power glitch (water off), operating (absorber closed)

I: RF-6 SPS, photon beamline (VO closed, PLC failure)
J: Photon beamline (VO closed , PLC failure),
Magnet PS (DIOTTFO03 broken water hose)
K: Operating (wrong action in RF-gun start-up)
L: DAQ (no data taking by users)
M: Timing (broken fan)
N: Magnet PS (DIOTTFO03), RF-2 Bouncer
O: Photon beamline (VO closed, PLC problem)
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FLASH1 Downtime Reasons (P8/P9/P10)

RF-stations (incl. WG)
Photon

Magnet PS
Controls

Others

Timing (incl. MO)
LLRF

Operating
RF-gun

Cryo

Power glitches
Water

IT

Vacuum Leak

DESY.

i

FLASH1 Total downtime
2017: 3.9 %

w/o photon beamlines 3.3%

m Period 8:27.06. — 04.12.2016

3602 Operation hours, Downtime 176 h =4.9 %
m Period 9:04.01. - 13.06.2017

3736 Operation hours, Downtime 140 h =3.7 %
m Period 10: 31.08. — 22.12.2017

3231 Operation hours, Downtime 130 h =4.0 %

\ \ |
Period 8: Downtime scaled according to operation hours (factor 0.897)
Period 9: Downtime scaled according to operation hours (factor 0.865)
Period 10: Absolute downtime

o
=

0

20 30 40

Down time (hOUfS) Betriebsseminar | Travemiinde, Feb-20, 2018 | Katja Honkavaara
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FLASH2 Downtime Reasons (P8/P9/P10) w/o FLASH linac / FL1

FLASH2 Total downtime
Magnet PS 2017:4.4 %

w/o photon beamlines 4.3%

Controls

Down due to FLASH Linac / FL1: 75%
Down due to FL2 related reasons: 25%

Photon beamlines

Power glitches Period 8 : 27.06. — 22.11.2016
2316 Operation hours (w/o stand-by)
Downtime Total 172 h =7.4 % (FLASH linac 119 h, FL2 53 h)
Others » Period 9:04.01. — 13.06.2017
2951 Operation hours (w/o stand-by)
Downtime Total 140 h =4.7 % (FLASH linac 106 h, FL2 34 h)
Operating o Period 10 31.08. - 22.12.2017
2730 Operation hours (w/o stand-by)
Downtime Total 108 h = 3.9 % (FLASH linac 81 h, FL2 27 h)

Laser ‘ ‘ ‘ ‘

Period 8: Downtime scaled according to operation hours (factor 1.179)
Kicker Period 9: Downtime scaled according to operation hours (factor 0.925)
Period 10: Absolute downtime

Power cuts exp. hall

0 10 20 30 40 50

Down time (hours)
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Zusammenfassung




Zusammenfassung

DESY

FLASH1 Betrieb ist in einem stabilen Zustand
» Keine grof3en Unterschiede zwischen Nutzer-Perioden / -Blocken

e Tuning ist auf dem 15% Niveau;

das wird sich nicht wesentlich andern solange FLASH1 keine Variable-Gap-Undulatoren hat

FLASH2 stabilisiert sich in Richtung regelmafigem Nutzerbetrieb,

aber die verfiigbare Strahlzeit kann noch nicht ganz flr externe Nutzer geplant werden

» Alle Experimente kbnnen noch nicht bei FLASH2 stattfinden wegen noch fehlender Beneae 2018

Photon-Beamline-Hardware

* FLASH1 und FLASH2 Strahlparameter passen nicht immer zusammen;
FLASHL1 Variable-Gap-Undulatoren wirden nicht nur Tuning aber auch
Strahlzeitplanung deutlich vereinfachen

Ausfallzeit
L~Standard“ wochentliche Ausfallzeit auf dem 2-3% Niveau
» Langere Ausfallzeiten (oft mehrere Stunden) verursacht durch einzelne Vorfalle
Zeitplan 2018
« Ahnlich wie 2016 und 2017

* 2 Nutzer-Perioden und 2 Shutdowns (Winter und Sommer)

2017408:11)

week Jdate
1-Jan

remarks

]
]

Biart Farod 12|

calostaat

FLASH Slidies

Usar Foun

Eiock 2

Aucolarator RAD
FLASH Studies

User Foun
Eiock 3

= B

T0.Dec
7 Dot 25 Des FLASH Siidies
Shutdown

FiTec - FHown
o —
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