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Machine-Protection, Interlocks, MASP
Transmission Monitoring, Post-Mortem

|

Control System Stack (R. Baer et al.)

Tier 1: Application/Presentation

. FAIR Facility Overview
Applications H EXxp. Apps. (Page 1)

(Java)

dupy

Tier 2: Business Layer

(Control Logic)
L B i

§ l

u B

Tier 3: Industrial Control & IT
(aka. Front-Ends)

T ﬂ ‘White Rabbit

\/
actual HW # wactual H o AR actual HW
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New Concepts

¢ Beam-Production-Chain:

organisational structure to manage parallel
operation and beam transfer through FAIR
accelerator facility

defines sequence and parameters of beam line
from the ion-source up to an experimental cave
(e.g. APPA, CBM, SuperFRS, ...)

definition of target beam parameters (set values):
isotope, energy, charge, peak intensity, slow/fast
extraction, ...

¢ Beam Pattern:

grouping of beam production-chains that are
executed periodically

Pattern can be changed within few minutes (target,
requires automation for beam-based retuning)
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¢ Applications
Ion Source Applications
Settings Management
Device-oriented
Measurement Applications
Expert tools
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Applications — Ion Source Program

¢ Generic Ion Source Program for FAIR,
used at Cryring (operational) and Unilac North/South (as prototype)

= lonsource Application L s B
& cavan [~ .
" " . ©unLac |v | & Deutsch | 26. April 2017 10:15 | Ub.
|MINIS |v ‘ |Abwe|chungen anzeigen |v ‘ |kle|nes Inkrement |v| (8] s L [Oe=
orTH [~ [uoa: UL - G <] [Menu o] [Neines inkrement._[=]
U04 UL - TKG 20981 4+ Quellentiming: periodisch 1.00 Hz, 0.35ms, 5.00 ms Vorlauf B-Feld {Varis 3)
- a Gasventil (GUL3IQLG) Extraktion (GUL3IQLE) Gap (GUL3IQ1MG) Hochspannung (GUL3IQ1H)
Cathode {YRTLIN1K} Extraction {YRT1IN1X} Gas Control {(YRT1IN1G} ¥ status [ [ reset||[status | INOREHOM csc: reset
P-Quelle 7.928E-05 mbar 0.04 mA 0.18 mA
5.144 v . 19206 V . 0.046 sccm 'y O g v o
O Bogen-NG (GUL3IC1E} Schirm 1 {GUL31Q1S) 0.001 keV/u Beta=0.00005
18.53 A _ 4.000 mA R status reset reset Schirm 2 (GUL3IQ2S)
L L & | EX - v
= = 0o 0.051 ma 0.0 =
Electro-Magnetic coil (YRT1IN1M]) Lens [YRT1LE1} 1 % ) | 1% ]
= =T n O Zundgenerator (GUL3IMIT) -
[ offine |[resen
— R Wagnerfea 1 Gut e = BTG T —
N - status offline reset||| 20 +
* o * oo —lloo
16734 0.009 mA 1% L
: - v L= I} Filament (GuL3IC1K) i
0 g T —
C
Discharge {YRT1IN1E} Magnetfeld Il {GUL3IM1K) n@'“
N — sttus reset]| 00
resel o . (S
179.7 v - re
L) O
-0.00 A O
— [ owerrack (cuLaaip) | INMREMIGEGITN
[ Ferventh Gt awon) | ISR
o7so  omss o0so0  oaios os10  oans
&) Abweichungen anzeigen s - =
-
set value read value difference set value read value difference | ;\_
WRTLINLEK 7.ooow 5.144 % 26,51 % 18,503 4 18.53 A 017 % B
WRT1INLM 50.01 W 39.76 W 20,50 % 0.680 A 1.673 A 146,10 %
WRTLINLE 180.00% 1787 % 0.12% 0.300 A -0.00 A 100,00 %
WRTLINLY 18401 W 19206 W 1.00 % 1.000 ma 0.000 i 100,00 %
WRT1LEL 135004 13453 W 0.28 % 1.000 ma 0,009 ma 95.07 %
WRT1IN1G 0.0460 scern |0.048 scom 0.43 %
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Applications — Feedback for Ion Source

=%

¢ Remake of an existing Cryring Ion Source Feedback Program
from Sweden

¢ Collect ideas for a more generic feedback program for other ion sources

li] Feedback Application (RN e

H 26. April 2017 10:09

Filament Feedback
Ausgelesener Wert YRT1IN1E/voltage

Unterer Schwellwert 50,0/ ¥
Oberer Schwellwert 250.0) ¥

Stellwert YRT1IN1E/current
Aktueller Stellwert 0.0 A

Maximaler Stellwert 0.2(A

Feedback
Gestartet: Apr 26,2017 08:08
Gestoppt: ---
Status Feedback gestartet

Interval 1.0/s

| Feedback-Mo... ||Aut0-Max-M0d... || Ubernehmen |

e ‘

 vemoz "
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Applications: ramModi

¢ Central Application for trimming set values
¢ View the settings on all levels of the hierarchy (plus expert trim)

IEJ ParamModi (SEPARATE BUNCHING) [ERSEE R

Datei Bearbeiten Extra Hilfe

[Pwmns -0 ||
ParamModi | ParamModi - Resident | Trim |

Aktive Kontexte YRLE_YRME 2017Feb2l IK
[FAIR.BP.1, FAIR.BP.2] - YRLE YRME 2017Feb2l IK - - -

Total | Suche | Beam Chopper Timing rDiagnuse rEIectro. stat. rMagnets RF | Ring RF

Strahl
Hochspannung der lonenquelle 20,1 kv
Strahlenergie ab der RFQ ’W keviu
Element im Linac ’71
Isotop im Linac ’72
Ladung im Linac ’71
Chopper
Chopped beam in linac
Chopper Spannung ’710 kv
Chopper Offset ’700 Hs
Chopper Fenster 200.0] ps
Timing

Beam diagnose delay in linac 1.0/ ps
Beam diagnose meas. window in li... 100.0] ps
Pulse length of rf in pause mode in... 2500.0| ps

I [\ An Gerate schicken VI | % Anderungen verwerfen

TEST, INIT, OPERATIONAL, MD, TEMPLATE, OBSOLETE |+

;
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¢ Prototype of a generic scan application
¢ 1-/2d Parameterscan

E3

Scan settings

FPasses 1

GHTYKV3.current | YRT1KV2.current |

Setting property GHTYKV3.current

Start value 1508 =15
End value 1.5 A =15

Scan step delay 1.0 =
Scan steps 10

Readout property YRT1DC3.meanCurrent

Readout delay 0.5 s

| Scan || Cancel

Save

Scan Application

YRT1KV2.current

oo B3

S English v | April 24, 2017 9:34 AM

10
GHTYKW3.current

09:34:07 - Scan completed successfully.

Jutta Fitzek
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Applications — Device Control

¢ Control on Device Level:
Status, Set-Actual-Value comparison, Switch on / off, drive

(%] DeviceControl e Bl
RYRING 27. April 2017 12:40
Kontext: YRLE_YRME_2017Feb21 IK.C1.YRLE. TRANSFER_INIECTION.1
Ausgewahlte Beschleunigerzane(n): YRLE H' 0.01MeV/u
Geratetabelle
R
Anwahlmocdus Gerdtetyp T
1
2 s 1
2. Zt. keine Anwahl moglich |Gateventil
[Fahren Faradaytasse
Fahren Leuchttarget
Gerateuberwachung
Verglaich: [solliGeratyist [~] Geratatvp: [alle Gerate - prozentuale Abweichung:
. || YRTIMHL: Geratestatus .
Server: - FEC: -
[] Ein  Remote Interlock bereit |
0 Powerfaut
1 TempPs
2 HzoPS
3 cumover
- - - - - 8-S E-E- B -E--E--E--E--E- |4 mBMAGHSE I - - - - - - R - - - -
5 H2omMgn
6 [HEE—
7 MTeFadk
& [SFEUER——
9 DER
HE 10 DECTR
11 FENIESGrEURE
Referenz ablegen || Geratewerte/-status | 12 BISE L
wBlwrctd
Geratezustand: [alle  |v| Ringgerate: | Geratet Diucken e Scicken Keinelcons

::::::uaa:::

AIIE auswahlen Nlchts wahlen 1von 31 Geraten gewahlt Reset Status Diagnose Ahstand
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Application — EquipMonitor

T

¢ EquipMonitor: Subscribe to all properties of the devices
¢ Will be replaced in the future by the Archiving System GUI

Monitoring application. Currently monitoring : YR51 - [2 subscriptions ] e o B
User selection: FAIR.BP.999 Hardware list YRTLINLE/Acqui on@YR.USER.FAIR.BP.999
| [FAIR.BP.1004 = Fiter: | (@) [TRTLINIM/Acquisition@YR. USER. FAIR. BP. 999
Hardware Groups FAIR.BP.1003
AL FAIR.BP.1002 YRTLINLK
FAIR.BP.1001
FAIR.BP.1000 VRTLINLX
FAIR.BP.100
FAIR.BP.10
FAIR.BP.1
roperties for CrylgPs
property comments|
§ [J Acquisition FESA3
[ current DOUBLE
[ currentset DOUELE
[ voltage DOUBLE
[ woltageSet DOUBLE
o [ Setting FESA3
Selact All
Subscribe
Subscribe devices in same panel Unsubscribe
Get value Unsubscribe all

[Display the graphs on 2. columnis) for 150. points | Minimum graph width \ 150‘:" px - height \ 150‘:" px | []show legend | smooth graphs |

imonitoring Acquisition for 1 device : YRT1IN1E/Acquisition. |Fixed GraphICInseImunituring Acquisition for 1 device : YRT1IN1M/Acquisition. |Fixed GrapthIuse
0.0035 1.6720-
0.0037 1.6728+
0.00257 1.6727
0.002+ 1.6726+
0.00157 1.6725
0.001 1.6724+
0.0005- 0GR
0_,_-/"*\ T 1.6722

T T T T T T T T T T T T T
14:34:55 14:35:00 14:35:05 14:35:10 14:35:15 14:35:20 14:35:25 14:34:55 14:35:00 14:35:05 14:35:10 14:35:15 14:35:20 14:35:25

‘
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Applications — Expert Tools

¢ EquipState: Set/Read all properties of the devices
(analog to the FESA explorer)

¢ Timing Master stop (Cryring only)

] Equip State GSI & = B3
& v [+ S oeutscn (=] 26 aprit 207150
Patterns Particle Transfer e 2o
CRYRING_COOLER
CRYRING_RING
TEY1
TYRL
YRLE
Select All YRME
- YRS
MD, TEST, OPERATIONAL ~ | (Beam Processes | Sub Chains |
Beam Produdtion Chains YRLE_YRME_2017Feb21_IK,C1.YRME.TRANSFER |
YRLE_YRME_2017Feb21_IK,C1 {0->1000000) CRYRIN
< I I D
Select All Select All Select All
Filtering on Particle Transfer: YRME _ Context: YRLE YRME_2017Feb21 IK.CL.YRLE. TRANSFER INJECTION.1, YRLE_YRME_2017F eb21 IK.C1.YRME. TRANSFER INJECTION.1
| Device Type Filter: | [# Read Write Paramater Values
B _ Htame Setting | [Acquisition init current 0.0
INotAssigned YRT1KHZ2 Init Inverter A—— 50
I E?Cup VRTLIVZ :jnverter auwelr i
ower ese
current_rnin 0.0
op T Setting -
ElectrostatQuad Nreooa o1 Setting current_units A
LinacRF Q status
Motorclass METTQD 72 O version
PhaseProbe
QD
VM
3
™ Execute write
State
Select All Select All
W W Execute read Execute state
Console | Running tasks |
26,04,2017 14:41:26- Result for device YRTLQD72 :
current {double:1) - 0.0
current_ma (double:1) = 135.0
current_units {String: 1y == &
current_min (double:1) = 0.0
< L »
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Outlook on Application: Scheduling Application

¢ Plan and execute patterns, replacement of the “Init” application

Scheduling Application

— =

Chain ID

Experimenttype | Primary
Beampath Change...

Source Undefined

Via MNane

Chain #57-1 Chain #57-3 Chain #57-4
238U28+ CaM 1201+ PBar-Target 48Ti1+

Target  Undefined

Optics | Default everywhere ¥

S1S18_INJECTION IO |

SISL8_RING | | | | ‘

AEQ

12 v | | Au v |1+

SIS18_TS_HHD

Energy 2000 mEV/u
SIS18_T15_SIS100 Totensity | 500 | Topp ~
SIS100_RING
SIS 100

SIS100_TO_SFRSTARGET

Extraction type | Fast
SIS100_TO_PBARTARGET

Extraction time 200 msec

TTTTTTTTT P ITTITTITIT T I\II\I\I\I\I\I\II\I
0 1

4 5 6 7 8

Cooling

SIs18

SIS18 booster cycles None
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% Outlook: Status Overview

¢ Based on the so-called MASP (Master Accelerator Status Processor),
display the status of the whole machine with clear indication of
current problems

Current Status of all machines
Interlocks, Alarms, ...

Accelerator Modes

Clear indication of current problems

7 P
Jutta Fitzek e =S FAR 16/18



¢ HKR / FCC Overview Application
Which beams are running?
What is their status?
Transmission, history

=> fixed / detailed version for the control room,
short (possibly rotating) version for the canteen

=

P 42a0ppp Sms
)

588883388

HESR  PANDA 2412Mevia p- 423°PPP H
. Analysis with the new Experimenttarget . L ]
.
— in the Control Cel
SUPERFRS NUSTAR 1lGewu U BSS?PPP 50 9
. Production / Investigation of exotic nuclei Stable B 8IS 100 - -
10 10 10 10"
o
HHT APPA 1 Geviu U 807:PPP
High Energy Density Physics / Plasmaphysics SIS 18 SIS 100 CR HESR
stable Beam @ stable Beam @ Beamadjust O Beamline open @
HTM  BIOMAT 110Mevs *Ca’ 0.03°PPP b =\, e e e . pee e 0 . ee e oo .o pee e 0
Radiobiological effects on human beings
X8 Nuclear Chemnistry 4,75 Meviu i Cam 8.96° PPP -
‘Chemical Properties of Superheavy Elements at TASCA
_
M3 Materials Research ~ 48Meviu U 4.747PPP
Radiation hardness of technologically relevant materials
- an "
CRYRING Atomic Physics 1sMevu U ossprp il L B == Lo
‘Commissioning Cryring and Beam Diagnostic
e ooy oA ss10m 6 SS/UNAC B /551810 | T
Y7 NUSTAR / ENNA 5,25 Meviu Ti  0.09°PPP e
B SHE-Physik Element 109 (J e
S18-Dump Machine-Studies 1Gewu U™ 330°pPP
~ | Parallel Machine-Studies ([ ]
22.11.16 09:41 Beam stored for the CRYRING users o0 o0 oo B o0 o0 o0 ) ) 1050 1700 w0 2o 20 1500 50

ﬁHELMHOLTZ
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More upcoming applications
AR TSE 4

¢ Beam Diagnostics: Easy to use Viewers for Cups, Trafos, Profile Grids,
Screens, etc.

¢ Beam Transmission Monitoring Application (Spec started)

¢ Beam-based feedbacks together with machine physicists
LSA-based Orbit Feedback (proof-of-concept during beamtime 2016)
LSA-based Macro-Spill & Harmonics Control (proof-of-concept 2016)

¢ More to come..
(next presentation before the dryruns in october)
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