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European XFEL Operator Training, Preparation for ZZ and recovery after access Thomas Wamsat, February 5, 2019

Magnet current during ZZ

ZZ Injector

Restart Injector after ZZ

ZZ XTL

Restart XTL after ZZ

ZZ XTD-1-3-4-7-

Restart XTD-1-3-5-7 after ZZ
ZZ XTD-2-4-10-

Restart XTD-2-4-10- after ZZ
ZZ and Restart XTD6 and XTD9
Useful hint
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European XFEL Operator Training, Preparation for ZZ and recovery after access Thomas Wamsat, February 5, 2019

Magnet current during ZZ

Before ZZ with magnets under current, MXL or RCs make a safety audit to ensure that there is no work near
the beam pipe

Point out to the colleagues who enter the tunnel that the magnet current is on
Also the shift leaders should point that out while the ZZ team enters the ZZ door

Under this conditions ZZ with magnets under current and without attendance of MKK colleagues is permitted

Injector and XTL all magnet connections are covered
XTD1-3-5-7 and XTD2-4-10 not every magnet connection is covered sufficiently
In XTD1-3-5-7 and XTD2-4-10 using a bike with magnets under current is prohibited
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European XFEL Operator Training, Preparation for ZZ and recovery after access

ZZ areas

¢ Injector

XTL

XTD1-3-5-7 (SASE2 branch)
XTD2-4-10 (SASE1 branch)
XTD6 (SASEZ2 Photon tunnel)
XTD9 (SASE1 photon tunnel)
XTD8 (empty tunnel)
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Tureninterlock NOT-AUS Schliisselkast [44
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griin - Strahlfreigabe erteilt/ Beamshutter offen

XFEL Strahlfreigaben
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Strahlwarnung starten

Injektor! NOT-AUS

Injektort Schld B not ready
Injektor1
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XFEL Schlij 35t Strahlwarnung loschen

Injektor1 gewarnt Injektor1
Strahlfreigabe erteilen

D3 . Injektor1 Strahlungsmonitore 4,—.
not ready
< . XTL sicher Injektor1
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not ready
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European XFEL Operator Training, Preparation for ZZ and recovery after access

ZZ Injector
Save a file (sequencer)

Use sequence “Separate Injector from
XTL” (required to close BS TD1)

Switch of RF

¢ GUN

¢ A1 and AH1 (with energy manager)
@ Injector TDS (uncheck RF on/off)

In case of work near beam pipe, switch off
and ground magnets

¢ Use ‘Magnet overview’ panel to switch
off magnets and ask MKK for grounding
(also Dump dipole will be switched off,
no effect on XTL beam permission

L J | European XFEL

Thomas Wamsat, February 5, 2019

Strahifreigaben | Magnetstromfreigaben | HF-Freigaben Tiireninterlock | NOT-AUS

Schliisselkasten | ZZ

o o s

XFEL Strahlfreigaben

< »
[ -Injektort- | o
BSI1

griin - Strahlfreigabe erteilt/ Beamshutter offen

N

\

BS TD6

-XTD1-3-5-7- XTD1

-XTD2-4-10-

&

XTD2

-XTD6
SASE2
XTD5 XTD7
SASE4
3o XTDS:
BS TD8 SASES
-XTD9
SASE1
XTD4 XTD10
SASE3

BS 1

@ XTL Strahlfreigabe &

BS 11 6ffnen

@ Injektor1 Strahlfreigabe

~ XFEL_EnergyControlxml_XFELRF/LINAC ENERGY MANAGER/XFEL

not ready

BS 11 schliessen

Ijov] Energy gain per module

@ Bs 11 sffnen

[Mev] Total energy gain

16000

n L1 L2 L3
1219 5772 17714 11519.4 B
-79.6 524 -1967.6 4799.0
-66.0 -5.6 6345 386.8 i
125-
Ampl. Possible: 200.0 680.0 2386 15059
Ampl. Available:  200.0 680.0 2386 15059 100.
Ampl. Active: 200.0 680.0 2386 11519
Ampl. OnCrest: 1851 5825 1780 14487 o
Energy Control ena... vl 50,

14000-
12000
10000-
8000
6000

4000

Some magnets need cycling. D =
Cyling: [ show | hide -
s\ —
““‘:S‘“
B.a f— ) [l ———— W ————— ) M
ATNG i —— N —— ——0n oo o) (TLLTTLVTEY I —
o / — . . o o LU T
Bi==" i g,
q‘zjzj - xd . "lu:'h
s o -
Magnet groups for entire beamlines (gun to dump):
[ Gun-ip |[ Gun-p [ Gun-B1D Gun-820 |[ Gun-TLD || Gun-T4D |[ Gun-T5D
MAG_1D SOLA.23.11 SOLB.23.11 QLN.23.11 aLs.23n CKX.23.1 CKY.23.1 CKX.24.11 CKY.24.11 CKX.25.11 CKY.25.11 Q37 cv.ari
=2 Switch oN oN oN oN oN oN oN oN oN oN oN oN
Caan
5 __switthon | | gircop I aircol I air coil aircol | aircol I air coll aircol | aircol I aircol I air coil need cycling need cyclir
Switch Off
Number of magnets: 39 0.0096 T 0.2002 T 0.01 rad/m 0.01 rad/m 0.725 mrad 0.882 mrad 0.707 mrad 0.670 mrad 0.023 mrad 0.003 mrad -0.49 rad/m 0.408 mra
Ignored: none | Cycle Group Magnets
o AllOK AlliagheE 24.10A 33370 A 027A 053A 193A 234A 188A 178 A 0.06 A 0.01A 2.22A 111A
PS PS PS PS PS PS PS PS PS PS PS PS
Some/all off Dirty Magnets
(@ Cyeling nesded | _All Main Magnets | |} | | [ | [ | | | [ ] [ | | | ] | ] [ | [Switched<
| Nofaut | | Nofaut | | Nofaut | | Nofaut | | Nofaut | | Nofaut | [ Nofaut | | Nofaut | | Nofaut | | Nofaut | | Nofaut | | No fault
V/ Al idle Dirty Main Magnets|
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European XFEL Operator Training, Preparation for ZZ and recovery after access

Restart Injector after ZZ
€ Ask MKK to unground magnets
€ Switch on magnets and load file values

¢ Switch on BB.62.11D (use “Dump Switch”
panel

¢ Switch on RF
€ GUN (see training “GUN operation”)
¢ A1 and AH1 with energy manager
@ Injector TDS

¢ Use sequence “Join Injector with XTL”

I B % European XFEL

Thomas Wamsat, February 5, 2019

SASE2

SASE4

SASE1

SASE3

~ XFEL_Dump_SwitchYardoml 74 [P FETR =G
| Bunch Destination: = =
Beam OFF Dump Beamline Switchyard Part1 Part3 J
. - P i T5D=SASE2 | [None [w] [None [~]
Injector 1 (62 m) | BC 1(229m) | BC 2 (467 m) | TLD (1980 m) |
Dump 2nC pump3onC_| _Dump 1000nC | | Beam straight | Beam to Dump | Beam straight | Beam to Dump | Beam straight | with DC Magnets
® BB62/1D 0.000 deg ©B8.22081D -0.052 deg  BG467.82D 0.010 deg _BeamtoDump | | _Beam straight |
30,000 deg. 0.000 A g 2000u=0 0000 A 12000 deg. D & ®BL1939TL 0.000 mrad
-0.240 mrad 460 -1170.310 mrad
- CBBE21D ) © CBB229081D  OF.460.82D ., 0580 mrag 0.000 A
o . 0.000 0.240 1170.310 1170.310 +.0.540 mrag
-710.099 mrad 320.530 mrad
® aieon 470,126 mrad/m ° QD121:;11B(}:)D e ° 0;;7;3320 — ©BL1%BATL 0.000 mrad
470128 | 71310 | 1901500 | 470.128 o o § : 0.470 mrad 0.000 A
! ! Y T an AAA
® a6t 206.991 mradim ¢ “D'ﬁzﬁ'):)[’ (20 1?: :);ad ¢ :’;‘:}7:52[’ 1171'::::1'('; 2 ot )
| | e . A170. 4170,
07003 | 0.000 | A19380 | 207003 168,950 mrad cixtser | cnxtor7 |
® Q63D 1085.109 mrad/m Q0476520 -
i . 1665.990 1665.990 chy1967_| cnv1or7_|
1065100 | 1065.100 | 1065100 | 1065.100
! ! . rad... Switch all On Cycle magnets|
® QB4 0.000 mrad/m Correct Absol.ombit||  * °;');7;';2D ‘°i:::o’;‘ ad | T
0000 i 0000 i 0.000 0.000 CBB228: -0.168 -
°145° Co t Differ. orbit
Quad setting for the 76°/45° optics orrect Differ. orbit Switch off BB
Correct Differ. orbit| _Correct Absol. orbit CEBZZY 0214 AR o]
CBB62: 2470  CBB62 2363 SR - —
switchallon| CBB62| Cycie magnets| Switch all on| CBB 229 | Cycle magnets Switch all On Cycle magnets Timing 1942086
Horizontal Orbit  persistence (] Absolut Orbit Difference Orbit [ ] Difference Orbit (fitered) [ ]
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1 bl 4 ¥ 1 L]
1.0- u (=
u|(m
-2.0 n n
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m]
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European XFEL Operator Training, Preparation for ZZ and recovery after access Thomas Wamsat, February 5, 2019 7

ZZ XTL e

1 | Q s V

f ; av e a fi | e Status Operations < “ Procedures = Feedbacks Automation  Diagnostics ¢"
— % LYY --
© . B 0 2=
MPS Injector Orki Photoi.

European

Beam Dynamic: =~ Magnets Vacuum Cryo  Controls

Set golden orbit in orbit FBs

Operation Sequences Interlocks

Cockpit Sequencer Join injector with XTL Personnel Interlock

Use Sequence “Separate InjeCtor from XTL” | | SASE Tuning LLinac Parameters to eLc j Join SASE1/3 with XTL Pandora Alarm Client
to keep Injector running

M Ener jain per module M Total ener jain
== " L L2 L3 bt ey e % s

Energy FT1: 121.9 577.2 17711 11519.4 7] 140004

. 11 . Energy FT2: -79.6 524 -1967.6 4799.0 [ so.] 12000

ut down using “Linac Ener
125+

Ampl. Possible: 200.0 680.0 2386 15059 8000-]
Ampl. Available: 200.0 680.0 2386 15059 100

it 200.0 680.0 2386 11519

1] pl. Active: X . 6000
Ampl. OnCrest: 185.1 582.5 1780 14487 75.04
anager - -
o

Energy Control ena... 500+

Off Beam phase 60 deg £

Trip Action enable 250
Section On/off 7 v 4 w . : - - T T T -
S h = GUNI1 M1A412 M2A7.3 M3.A10L3 M1A1413 M3A17L3 M1LA21L3 M3.A2413 GUNI1 M2A412 M3A7L3 M1LA11L3 M4A14L3 M3AIBL3 M2A2213
ut down TDS B2 press 'BY e e
Total Energy Gain: 13983.2 MeV 13994.7 MeV 13994.7 MeV
setenergy: 138930 16866.1 16966.1

In case of work near beam pipe, switch off

Some magnets need cycling f—m
Cycling: | show | hide . _
and ground magnets i '
x\“‘\\““
1 I ey [y [ e Y o [l —— —— W] 38
RN/ Ngi” | S =N Iyl n Ll NLLLLLELLLL n]
_ rv, o . it . T T T O,
‘ : , : B 2 4 8
‘ i~
o (|
- 4 - Magnet groups for entire beamlines (gun to dump):
off magnets by clicking on each section o A e
[ cClose
.
a n d r'e SS SWItCh Off MAG_D SOLA.23.11 SOLB.23.11 QLN.23.11 QLs.23.1 CKX.23.11 CKY.23.11 CKX.24.11 CKY.24.11 CKX.25.11 CKY.25.11 Q3711 CY.37.1
[phow: Switch Group Magnets oN OoN oN oN OoN oN oN oN oN oN oN oN
usy | On [ Clean
s air coil air coil air coil air coil air coil air coil air coil air coil air coil air coil need cycling need cycli
Number of magnets: 0.0096 T 0.2002T 0.01 rad/m 0.01 rad/m 0.725 mrad 0.882 mrad 0.707 mrad 0.670 mrad 0.023 mrad 0.003 mrad -0.49 rad/m 0.408 mra
Ignor SRS
.
‘ Ask MKK for roundln i AIMage S 24.10A 33370 A 027A 053A 193A 234A 1.88 A 178 A 0.06A 001A 222A 111A
© some/all off Dirty Magnets

mﬂm mmon mmm mam mmon mmon mmm mam mon mmm mm
(D cycling needed All Main Magne(s
No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault
+/ Allidle Dirty Main Magnets| ‘
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European XFEL Operator Training, Preparation for ZZ and recovery after access Thomas Wamsat, February 5, 2019 8

Restart XTL after ZZ

Unground magnets

eration mode: () SASE1/3 () SASE2 () TLD  Allowed bunch train: (@) SASE1/3 @) SASE2 @) TLD  Injector lasers' P-cell: §) SASE1/3 @) SASE2 @) TLD

22128.4 MeV

Switch on magnets and load file
Cycle all main magnets
Ask Shift leader for beam permission

Restart RF using the ‘Linac Energy
Manager’

¢ See training “LLRF”

Use sequence “Join Injector with XTL”"

Use corrector CBB.62.11D to correct orbit
and re-establish transmission

Switch on orbit FBs to re-establish
transmission
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European XFEL Operator Training, Preparation for ZZ and recovery after access

ZZ XTD1-3-5-7 (South branch SASE2) ===

Save a file
Set golden orbit in orbit FBs
Use sequence “Separate SASE2 from XTL”

In case of work near beam pipe, switch off
and ground magnets

¢ Use ‘Magnet overview’ panel to switch
off magnets by clicking on each section
and press Switch off

¢ Ask MKK for grounding

L J | European XFEL

Thomas Wamsat, February 5, 2019 9

Operations < “ Procedures = Feedbacks Automation  Diagnostics ¢"

o ¥ Y'Y - -
MPS Injector Orki Photoi.

Operation Sequences

Cockpit Sequencer Join injector with XTL Personnel Interlock

B equencor eaat ml XFEl (=

File Edit View Options Help

X FEL SEQUENCE: Separate SASE2 from XTL &

Filename: separate_xtl_sase2.xml

Status
European

Sequencer Control

[> sTART sequence sequence STATUS: idle Eﬁcmsswinuew

User Parameters

Close valve: lyes l -

Documentation

‘enahleul | description | status | remarks | restore | check | user actions ‘
¥l | 1 | switch off special grounding magnets - 6 data 6 data

/5n/XFEL/Magnet/XFELMagOVerview.xml _XFELMAGNETS/MAGNET.ML/"/

‘Some magnets need cycling.

Cycling: [ show | hide

e a

\
AR
\\‘ i
B.a p G G 2 [ ) ) (e 11 K
- 2 s " Ng—” o — o oo o) |||l||l|l|| ]
/ — — 'Y - 'Y T o o LU T
Bi===" R . i,
= o g
© N
Magnet groups for entire beamlines (gun to dump):
[ eun-gio |[ Gun-ib | Gun-81D |[ Gun-B20 |[ Gun-TLD Gun-T4D | Gun-T5D
[ Close
MAG_HD SOLA23.11 SOLB.23.11 QLN.23.1 aLs.23.n CKX.23.11 CKY.23.11 CKX.24.11 CKY.24.11 CKX.25.11 CKY.25.11 Qa37n cY.3z.
FEE Switch Group Magnets oN oN OoN oN oN OoN oN oN ON ON oN oN
air ol air coil air coil air ol air ol air coil air ol air ol air coil air coil need cycling need cycli
Number of magnets: 0.0096 T 02002 T 0.01 rad/m 0.01 rad/m 0.725 mrad 0.882 mrad 0.707 mrad 0.670 mrad 0.023 mrad 0.003 mrad -0.49 rad/m 0.408 mra
Ignored: SOEES
 AIlOK Al Magnets 24.10A 333.70 A 027A 053A 193A 234A 1.88 A 178A 0.06 A 001A 222A 111A
© some/all off Dirty Magnets

mﬂm mmen mmm mm wnnm mmnn mmun mﬂm mmon mmm mm
(D cycling needed All Main Magneis
No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault No faul k
V/ Allidle Dirty Main Magnets|
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European XFEL Operator Training, Preparation for ZZ and recovery after access

Restart XTD1-3-5-7 after ZZ
¢ Use sequence “Join SASE2 with XTL”
¢ Cycle special grounded magnets

€ In case magnets were grounded, unground,
switch on and reload file and cycle main
magnets

< Switch on orbit FB to re-establish
transmission

I B % European XFEL

Thomas Wamsat, February 5, 2019 1 0

[ str ig: g eigaben | HF-Freigaben | Tirreninterlock | NOT-AUS | Schiiisselkasten | ZZ

XFEL Strahlfreigaben SASE2
_ XTD1 o XTD3 XTD5 XTD7
[ -Injektor2- | SASE4

q;BS ™1
O - adl ‘ % , SASE5

® BS D9 + SASE1
XTD2 O xma XTD10

griin - Strahlfreigabe erteilt/ Beamshutter offen SASE3

BS TD1

BS TD1 offnen

Strahlfreigabe XTD1-3-5-7
@

@ Bs TD1 6ffnen

not ready

7 Sequencer-join xil_sase2um XFE e

File Edit View Options Help

[ SEQUENCE: Join SASE2 and XTL &

T XFEL_Mag_InterlocKowitchesoml /4

| [—

“eeLl T1/T2 SPECIAL MAGNFT GROUNDING STATUS: idle

8pecial Grounding for XTD1 Access

11! Use sequences instead of this panel !!!!

I‘j CLOSE window
T

tatus | remarks | restore | check user actions

(

1data

d (maanets not grounded

2 data 2 data
Ground Magnets (Permit Access) | Unground Magnets (Block Access) | 1data
Py 1 data 1data

Circuit BD.1.T1: () [BD.2077.T1 |[BD.2079.T1 | [ BD.2080.T1 | [ BD.2082.T1 |
P\ 6 dat:
Circuit QF 6.71: (X) [ QF 2083.T1 ata
Circuit BD.3.T1: (X) [BD.2084.T1 6 data 6 data
Circuit BD.4.T1: (X) 1data 1data

circuit QF.7.71: (X) [QF.2008.T1
Circuit QF 8.T1: (%)

[ T2 Special Grounding for XTD2 Access

Ground Magnets (Permit Access) | Unground Magnets (Block Access) |

Circuit QF 1.72: (X) [QF.2072.T2|[ QF.2087.72| [ QF.2102.T2 | [ QF 2117.12]

QF.2132.T2
Circuit BD,10,T2:[8) BD.2079.T2

BD.10T2>1 .
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European XFEL Operator Training, Preparation for ZZ and recovery after access

ZZ XTD2-4-10 (North branch SASE1/3)
Save afile
Set golden orbit in orbit FBs

Use sequence “Separate SASE1/3 from
XTL”

In case of work near beam pipe, switch off
and ground magnets

¢ Use ‘Magnet overview’ panel to switch

off magnets by clicking on each section
and press Switch off

¢ Ask MKK for grounding

L J | European XFEL

Thomas Wamsat, February 5, 2019 1 1

) XFELMainTaskbarxml

Status Operations < “ Procedures = Feedbacks Automation  Diagnostics ¢"

-
European - YL - -
XFEL| © .7 g X sS

ort Beam Dynamics

Operation Sequences
Cockpit

Join injector with XTL

File Edit View Options Help

| Xl 'E L SEQUENCE: Separate SASE1/3 from XTL &

Filename: separate_xtl_sase13.xml

Sequencer Control

[
[> sTARTsequence STATUS: idle [{ﬁ CLOSE window
L

User Parameters

Close valve: |yes v‘

Documentation

|enab|ed| | description | status | remarks | restore | check | user actions |

v 1 | Switch on BD.2079.T2 1 data 1 data

/5Vn/XFEL/Magnet/XFELMagOverview.xml XFELMAGNETS/MAGNET.ML/"/

‘Some magnets need cycling.

Cycling: [ show | hide

= =]

H
Vg
\\\“ \““

|||l||l|l||

/ WA
[ B, oo

\_\;u_ﬂ = X

fam— {— — —» ) —) f—
%
. "‘l:" 'n
) i
o

B3

L 4
[
d
&
o

Magnet groups for entire beamlines (gun to dump): I |
[ eun-gio |[ Gun-ib | Gun-81D |[ Gun-B20 |[ Gun-TLD Gun-T4D | Gun-T5D
[ Close

MAG_HD SOLA23.11 SOLB.23.11 QLN.23.1 aLs.23.n CKX.23.11 CKY.23.11 CKX.24.11 CKY.24.11 CKX.25.11 CKY.25.11 Qa37n cY.3z.
iz Switch Group Magnets oN oN OoN oN oN OoN oN oN ON OoN oN oN

air ol air coil air coil air ol air ol air coil air ol air ol air coil air coil need cycling need cycli

Number of magnets: 0.0096 T 02002 T 0.01 rad/m 0.01 rad/m 0.725 mrad 0.882 mrad 0.707 mrad 0.670 mrad 0.023 mrad 0.003 mrad -0.49 rad/m 0.408 mra
Ignored: SOEES

 AIlOK Al Magnets 24.10A 333.70 A 027A 053A 193A 234A 1.88 A 178A 0.06 A 001A 222A 111A
© some/all off Dirty Magnets

mﬂm mmen mmm mm wnnm mmnn mmun mﬂm mmon mmm mm
(D cycling needed All Main Magneis
No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault No fault No faul k
V/ Allidle Dirty Main Magnets|
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European XFEL Operator Training, Preparation for ZZ and recovery after access Thomas Wamsat, February 5, 2019 1 2

Restart XTD2-4-10 after ZZ - -

[ str ig: g eigaben | HF-Freig | Tirreninterlock | NOT-AUS |  Schiiisselkasten | zZ

¢ Use sequence “Join SASE1/3 with XTL” XFEL Strahlfreigaben

-Injektor2-

¢ Cycle special grounded magnets e |

)
€ In case magnets were grounded, unground,

switch on and reload file and cycle main Be b2

1| . Strahlfreigabe XTD2-4-10 | ‘ BS TD2 dffnen
magnets

'zrm.(:;
¢ Switch on orbit FB to re-establish
transmission

-XTD1-3-5-7- XTD1

. ] SEQUENCE: Join SASE1/3and XTL |
= XFEL_Mag_InterlockSwitchesxml =)
| = -

el T1/T2 SPECIAL MAGNET GROUNDING STATUS: idie

T1 Special Grounding for XTD1 Access T r

11! Use sequences instead of this panel !!!!

not gr |
status remarks restore check user actions
Ground Magnets (Permit Access) | Unground Magnets (Block Access) | - 1data
= 2data 2data
circuit BD.1.T1: () [BD.2077.T1][BD.2079.T1 | [ BD.2080.T1 | [ BD.2082.T1 | o
Circuit QF 6.T1: (X) [QF 2083 T1
= 1data 1data
Circuit BD.3.T1: (X) [BD.2084.T1
e - 1d
Circuit BD.4.T1: (X) [BD.2097.71] ata
Circuit QF.7.71: (X) [QF2098.T1 - 1data 1data
Circuit QF 8.T1: (X) [QF 211071 - 1 data 2 data
- 1data 1data
1data 1data

[ T2 Special Grounding for XTD2 Access

A
{ . Y not gr 4 - 1data

1data 1data

Ground Magnets (Permit Access) | Unground Magnets (Block Access) |

1 data 1 data

Circuit QF 1.72: (X) [QF.2072.T2|[ QF.2087.72| [ QF.2102.T2 | [ QF 2117.12]

QF.2132.T2
ClrcultBD,10,T2:‘g‘ BD.2079.T2

BD.10T2>1 .
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European XFEL Operator Training, Preparation for ZZ and recovery after access

ZZ XTD6 and XTD9

¥ No magnets in this areas
© For ZZ in XTDG6 close BS TD6
© ForZZin XTD9 close BS TD9

I B % European XFEL

Thomas Wamsat, February 5, 2019

NOT-AUS Schliisselkasten 144

XFEL Strahlfreigaben SASE2
- XTD1 > XTD3 XTD5 XTD7
SASE4
o : T
XTL- “ SASE5S
BS D9 SASE1

SIS Y’ > ~~
|| -XTD2-4-10- XTD2 XTD4 XTD10
‘L—_——| SASE3

griin - Strahlfreigabe erteilt/ Beamshutter offen

-XTD2-4-10- Interlock-Anschluss -XTD9-

> C:) Strahlfreigabe XTD9
< ‘ ABS TD9 geschlossen &
BS TD9 geschlossen
@

BS TD9 offen
& 2
ABS TD9 geschlossen
| @

1' . XTD2-4-10 gewarnt XTD2-4-10
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European XFEL Operator Training, Preparation for ZZ and recovery after access

Useful hint

¢ Beam warning, as requirement for beam
permission, for any interlock section can
only be given, when all interlock keys are
locked

Thank you!

Questions?

I B % European XFEL

Thomas Wamsat, February 5, 2019
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