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tasks and features

 MPS tasks

« MPS components

e QOperation Modes und Beam Modes
« BIS special functions
 Laserinterlock

e Qutlook and status
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* Protect accelerator against damage
e Determine operation modes
 Manage beam limitations

e Check subsystems

o Safely switch off in case of failure

* Visualize alarms

e Store data In history

* Personnel safety Is not a task!
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Movable Collimators with
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~ 80 Photomultipliers
distributed over the
accelerator
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4 pairs of toroids
with electronics
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10 Beam Interlock Concentrators

collect alarm signals from
e BLMs

« Toroid protection system

« Vaccuum fast shutter

e Coupler interlock

e Quench detection

...and directly block
gun laser and rf with

a total delay of approx.
2 microseconds
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e Reads data from BICs

e Controls BICs

» Determines pulselength limits for the gun laser

« Sends data to DOOCS via ethernet macropulse-synchronized
* Cycle time of approx. 1 millisecond

e Can work independently from controlsystem
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Beam Interlock System (BIS) Free-Electron Laser

PLC collects and processes more than 300 signals
* Magnet powersupplies
e OTR screens

e Collimators

e Pneumatic movers

o Water flow sensors

* Pilotherms

e Vacuum valves

e BLMs

e Toroids

e RF
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From the point of view of the
Machine protection the board

» Transcripts beam limitations from BIS
e Cuts bunchtrain in case of BIC alarms
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The BIS plc determines the operation mode from the
machine settings e.g. Vacuun valves and dipole magnets:

GUN Mode

-

GUN &
ANALYSIS Mode
G U >

BYPASS Mode

GUN & ACCL 39 BC2  ACCZ ACC3 BC3 ACCA ACCS ACCHE  ACCY Collim,

0 o e D\D\l

FEL Mode

GUM & ACC c39 BCZ  ACCZ ACCE BC3 ACCA ACCH ACCH ACCT Collirn. Undularor .,
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HELMHOLTZ in Hamburg
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— (peration mode
Standard modes

Operateur panels for operation mode analyers node

Eypass mode
FEL mode

ShOW What iS miSSing for Operation: Seed section dump

|:| Tuning Hode

Laser stand-alone
|:| Laser Adjust

T B15_node_FEL: TTF2,UTIL/BIG? 808 = BI5_node_ETP: TTF2,UTIL/BIS/? pasant
BIS: how to get FEL-Mode BIS: how to get BYPASS-Mode| Euronz
BIS 1.) svitch on nagnets RIS 1.) switch on magnets
GUN+CATH 2.) open valves in undulator path GUN+CATH 5.0 D wElEs i [Ees [
ACC1 3.) load magnet currents for FEL ACC1 o o P
BC2 . g. BC2 3.) load magnet currents for BYP
ggg% 4.) FEL required turns to green ACC2 4.) BYPASS mode should turn green
EC3 if BIS-box is completely green ACC3
ACC4 5.) HASYLAE Vacuum should be green Rgg4
REE% (try reset in Vac-win) ACCS
ACC? 7.) toggle CLOSE/OPEN in ¥Yac-win REE?
¥Eg:_:; wi11 open the valve ¥o TCOL-1
ECOL 8.) V0 should be open now EEE‘IP
MATCH
gl&g [T BYP valves open EYPASS-Mode
D1BYP ON
Shio I DGDUMP OFF E =
ENP FEL-Mode TEDUMP CN
DUMP [ strahlfreigabe | .
O unD valves open ANALYSIS-Modd
D1EYP OFF ntch (BIS) BIS
I DGDUMP ON > I GUN-+CATH T
TEDUMP N FEL = ACC1
[ strah1freigabe |/ required [ GUN valve open E
& 1aCC1 closed
BEAMVALVE [ Strahlfreigabe |/ AR =—{edle

FEL_LAR.ENABLE = —bl:l
LINAC_READY |¥ac Y0 open
(IDUMP.¥AG IN = ANALYSIS mode)
vac OK Hasylab -—D
< M. Stesck 2005-10-04

M. Stenck 2005-10-04
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Beam Modes are determined from:
» Operation Mode

e Collimator- und screen positions

* Beam losses

o Operator wishes

Beam Modes:

e Long Pulse Train (800 us)

o Short Pulse Train (30 bunches)
« Single Pulse Mode (2 bunches)
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BIS plc determines the beam modes from positions
of collimators, screens and experiments:

- )
GUN Hode *
ANALYSIS Mod -
Emmma . BIS panel for operation ACC4-DUMP —
; 21EVP358VPPEF\ 38BYP SPRYP to HASTLAE
Q EEEFEEBEHEEE f f f FEL [JEI"ITI'ISS'IDH
Long Eunch GEYP D from HASYLAB
?HHEEH 18 r 18ﬂCC?3EVP ! 9TCoL 4DUMP \
,*5 / SECOL THMATCH 35'—'ND1SUND3 5 &9 145EED -
m m f P /A7 7 B1SEED HAs L AE
o C11ACCT  2TCOL aTc0L2EC 1 4 1ZEHP Zapup
154205 Sg
g
EERE E E [ BIS-BLM-info window 130UMP
ACC4/5: ACCE-TCOLT : ErrE{;E T1B‘r’P EFBYP T14B%P 17BYP 27 YP SSBYP Q3B P OTR ZSEYP D1 DUMP DUHP :
| TEBYP B TP 1 BE P émavp éssavp %?53 TR BEYF OTR 3EEYP DiIHP P
qaRcc EI 89.:-:(:5 DB SEEYP mavp 1 BETP S66TP 31ETP a26vF [ PEA OTR 57B'YF EDUMP Do
o | | 5 s it
1oaccg | | Q8RCCT ECOL; §8TCOL HATCH/SUND : 1MA TCH SEED-UND: :
gzl D1EYR STESL ZHA TEH 165EED EUNDA -5 DEDUMP
A0S COLL STCOL 1-7ECOL OTR 7MATCH MR TCH OTR SSEED 153EED GUNDA -5 SEXP
E T0ASCS 1B 13ascs oL H1ECOL Q QTR 3SUNEA EHATCH E § E §5UNDE %1 OERF & oTk SoUHP
108005 wIk TENeeT 2OLL " ZECoL S2ECOL OTR Z5UND3 15UHEA h., S5EED 21SEED GUNDE 11EHP PiTo win
10RCCS STR 18A5C7 SR FEROL §§§ggt FRER e TRT4SEED B2SEE [ oTR 12EXP Flow conle
COLL 2TooL FECOL H%g Bﬂmg
Flow ¥
[ < GUN-TCOL | [ Enable GUN-RF FEL-Mode:  D6DUMP on, D1BYP off, Hasylab-Vvo0 open =
: B —Mode: D1BYP . DEDUMP off RTC Status
[ strahl1freigabe ELM ypass—Hode on °
[ BIS TEST win |
[ Enable Laser Shutter (e s |
[ Enable ACC1-RF |Screens in?|| VUVFEL overview | | BIS I1/0 bits | | BIS MKK bits | . seemcczonsnin
Martin Staack, DESY MCS4 June 12, 2007
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— Beam mode

Single (max. 2)
Short (max. 30)
Long (no Timit)

Request LONG

... On this panel:

| Show Timiting elements

Beam mode 1imiting elements

———- -

== = [EE=N =T
EEN SN (N

-

(I

Ly
zEml
ey

Screens
Magnets RD13DUMP
Wirescanners While wires are in the beam pipe, the beam mode is Timited to short.

Elenents that limit the beam mode to short (30 bunches)
or single (2 bunches) are shown in yellow.

Martin Staack, DESY MCS4 June 12, 2007 14
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Special functions (1) oot

The BIS protects the undulators by stopping ACC1 rf
and gun laser if too many BLM alarms occur:

BIS-BLM undulator protection

more

more

more

more

nure

more

EIS stops

than
than
than
than
Lhan

than

BIS BLM protection disabled by wirescanners

EIS BLM protection disabled by operator

ACC1-RF and closes laser shutter

8
4
2
8
4

2

ELM
BLH
BLH
BLH
BLHM
BLH

(click for history)

alarms in undulator section
alarns in undulator section
alarns in undulator section
alarms in linac sections
alarms in Tinge secliuns

alarms in linac sections

Machine Protection System Overview

| ] readout sync DK

restarts beam after BIS-BLM-alarm

DISAELE disables BIS BLM protection (30 wmin)

ENAELE re-activates BIS EBLM protection

ELH Overview

M. Stenck 200604

Martin Staack, DESY MCS4

June 12, 2007

Prot. dis. (WS)
not used

UND 8 ELM alar
UND:4 BLM alarms:
UND:2 BLM alarm

LINAC:
LINAC:
LINAC:

alar
alarm
alarm

Prot. disabled
BIS stopped beal

disp:
disp:
disp:
disp:
disp:
disp:
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The BIS protects the ACC1 vacuum — gun rf will be
blocked when screens are inserted and the valve is open:

BIS

(protects cold vacuum)

SCREENS

GUN OUT
IDUKP OUT Dt.
1ACC]

Don' t move the
gun Screens now!

GUN EF

Martin Staack, DESY MCS4 June 12, 2007 16
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HELMHOLTZ in Hamburg
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Laserinterlock plc:

» Manages door interlock

o Checks water flow

o Checks water and air temperatures
e Checks VME alive signal

« Switches off in case of failure

EHHIH HHHTTE
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Outlook and status

BIS:

Optical Replica screens implemented
14 UND wirescanners implemented
12 wirescanners prepared
IR-undulator mirror prepared
Signals to 2nd laser prepared

Signal to optical replica prepared

_aserinterlock:

2nd Laserinterlock in progress
ToDo: Switching Laserl/2

Martin Staack, DESY MCS4 June 12, 2007
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