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Outline

* Detector Control System (DCS) definition
* WinCC OA — Tool to build the DCS
* ATLAS Roman Pots (ARP) detectors
* ARP DCS
* Overview
* Systems (HV, LV, Movement, etc)
* Operation
* Data and archiving

e Summary
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What is the Detector Control System (DCS)?

"Provides control and monitoring of the detector hardware and ensures the safe and reliable
operation of the detector, assuring good data quality”

* Should be able to bring the detector into any desired operational state
* Handle a large variety of equipment
* Handle an enormous number of individual channels
* Continuously monitor and archive the operational parameters
* Signal any abnormal behaviour to the operator
* Allow manual or automatic actions to be taken
* Handle the communication between the ATLAS sub-detectors
* Handle the communication to other independent systems:

* LHC accelerator

* CERN technical services

* ATLAS magnets

 Detector Safety System (DSS)

* Interface between operator and detector
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WinCC OA

* Supervisor Control and Data Acquisition (SCADA) system
* Commercial product from SIEMENS (previous PVSS)
* Tool to develop the DCS system for all LHC experiments
* Chosen by Joint Control Project (JCOP)

* Standards for hardware components

* Implementation policies

* Back-End software

* Operational aspects

* DCS software core is organized into a Project
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Console managers

Control Manager

* Execute simple or complex scripts automatically
* Interpreter with syntax similar to C
* Scripts triggered on events
* Large library of functions
APl Manager
* Application Programming Interface (API)
* Allows to incorporate other compiled code

* All WinCC OA’s own Managers are based on this API

Driver Manager
* Communication protocol
* Standards Drivers
* Open Platform Communications (OPC)
* Distribution Information Management (DIM)
* S7 (Programmable Logical Controller - PLC)

 Driver API for new drivers
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WinCC variables and alerts

Variables

« o= FwlsegChannel
* Variables organized in Data Points (DPs) composed of « [ Iseg/can0/crate(0/ma00/ch00
elements (DPEs): £l _alert_hdl

E] _common
* Emulates the hardware structure = _lock
+ [ Actual
_common
lock
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 Configure addresses, alerts, archiving, etc

Alerts

* Signals if a variable is outside of a predefined range orin a
good range

* Represents the Status of a component
* Different levels:

* OK

* WARNING
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Graphical User Interface (panels)
* Monitor detector parameters

* Possible to execute tasks by user command
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* Technical Panels: (n’ @
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* Monitor/control detector sub-systems
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Graphical User Interface (panels)

* Monitor detector parameters
* FSM Panels:

* Display only essential information during data taking

* No actions available/visible for non-expert

AFP ARM A S ALFA - Roman Pots Control System
4 (&‘;i
@ g‘u ALFAB2 (7L.1) ATLAS B2 (1L1) - ATLAS B ATLAS B1 (1R1) ALFAB1 (7R1)
. u . . . u . v v s s v v
Far Station "5 Near Station 5= = Near Station <. [Far Station
217 m i 205 m i !0 206 m I em Hx um Haxof 182 um
Vy um Vyo -3202fum
~ 58 Roman Pot —— I8l Roman Pot ———— [l Roman Pot —— - [lEll] Roman Pot Hx um Hxq  440fum
=3 Vy um Vy= -3335fum &
EI Movement El Movement EI Movement El Movement R
ange 3000 -
WAITING FOR COMMANDS WAITING FOR COMMANDS WAITING FOR COMMANDS WAITING FOR COMMANDS o um
LvOT [ 42.82) mm Lot 4233 mm VDT | 40.58 mm LvOT [ 44,78 mm
Motor D42:84) mm . Motor R mm . Motor NE067] mm Motor 14148) mm Resolver 41.290 R-M0.00  Resolver 41.968 R-M0.00 Resolver 42.073 R-M0.00  Resolver 40,437 R-M0.00
Resolver [ 42.9% mm Resolver | 42.31 mm Resolver | 40.67 mm Resolver | 4148 mm Motar [41.290 Motor 41,968 Motor 42,073 Motor 40.437
Switches: N S | sueches: [ GHEN ouT switches: [N IESRENMGERN | swiches: (v IEGHEN NOE woT #1237 [50s DT #8E7 [0t DT #2047 [TlW%es  LvDT 40464 L4002
@ Pot Temp EI Cooling EI Pot Temp EI Cooling EI Pot Temp EI Cooling @ Pot Temp @ Cooling
~ 2] silicon Tracker — & ] silicon Tracker — & Silicon Tracker — 2] Silicon Tracker ——
Pl T P2 o P3 PO — P1 — P2 4 P3 PO — P1 T P2  P3 PO — P1 — P2 — P3
36,2 |[Fi63) | 2518 | Tic)| 07| FieE | [eE | FEE T(c)| =58 | Fi70 | Fimol | [FEsl | Tic) 2| [F56iE| 26| eE
20.1)|[20.1) | [2001 || W v1|[20.2]| (20,1 |[20.1 | [-20.1 A [v]| (220,10 | (<201 ( 30,1 | =2@.1 | v [v] =201 | =201 | (=201 | [-20.1
59| 73| -45 25 29| 33 Hv [wa] | [E2IE | SG) | IEET | IEia | Hv (o) | SN ESTON| EZE]| e
[ 203 | 2.04| 200 w1 2 214 215| 213 w216 | [ 216|217 | 215 | w215 216 ([ 216|213
w sl 0.47 || 0.50 || 0.52 || 0.52 | el 0.47 || 0.50 || 0.50 || 047 wisl 047 048 | 045 | 047 | wia) 046 | 0.% || 048 || 048
~ & Time of Flight ————— 2 TDAQLTB ————— [ & | TDAQLTB ——[© ] Time of Flight ———
[ ropremp  Phet [I8BIC Temperature Temperature 0 rorremy  PRet 3552 C LVDT 40.743 LM-1.46 LVDT 42 505 LM-1.54 LVDT -43.066 LM -1.35 LVDT 43.478 LM -1.56
P paszmeatlc | (5] power supniy o] power supply P eas2 (2541 c Motor -39.287 Motor 40.965 Motor 41741 Motor 41.917
Bl U: S v Bl LB Resolver 39165 | RM0.13 | Resover 42515 | Rm 155 Resolver 420606 [ "Ri 08 | Resolver 432561 [R5
I+ (15671501 ua ~[&] mfrarmc ———— ~[E] mnframaAa — [+ [15675.98] A
Bl WV Crate [ READY. 0K v Crate || READY. | OK Bl
Pabt [ ON | HeToCL [ON VREG Crate | READY oK WVREG Crate [ READY | OK Pabt | ON HeTRCL | ON BIS SEIIL e I ECHR LM HEE £ g
pecz [ON werocz [ON LDB READY | OK LDB READY | OK PRI ON WD ON res(amril) JETTELG ok <
N G SHUTDOWN o
ot ON Gock [ DN — o Tox 0 o Tox oot ON Gock [ DN B1 B2 RP1(BALIU)  SHUTDOWN OK £ { ) W :1, CAN /ELMB READY ok
o [ON = = 55 = = &t oo [ON USErP. . rP2 (A1)  sHutDown ok & || Ree(A7R1) [IEEEI ) MarathonLV READY oK | 2y
UserPi T T RP3 (ATL1U) SHUTDOWN K Ly RP7 (B7R1L) SHUTDO oK & Vac.Ventil. READY 0K
[ @ TDAQ LTB . @ Infrastructure o @ TDAQ LTB e B RP4 (A7L1L) SHUTDOWN oy RPS (B7R1L) SHUTDOWN iy VMEcrate READY 0K
ISEGcrat READY | OK
Temperature PLC READY | 0K Wovement | READY | OK Temperature Dev. Allay T crate
L] Power Supply Racks READY | OK AFP PSU READY | OK L& Power Supply
DAQ Crate | READY | OK ISEG HV/ READY | OK — e a——
Notification prcl [ 1 P [ 1 resal [ ImaraTHoN ALvE S TR
puser IGEEEN puser |IGEEEN [ ] YME ALVE  MBMonior NONE  ISEG ALNVE
Safe for beam? Safe for Beam Override KEY |[JING
Trigger TOF_DTM Trigger TOF_DTM

Luis Seabra The detector Control Systems for ATLAS Roman Pots - LIP Seminar, 20t October 20




raphical User Interface (panels

ATLAS ALFA - Roman Pots Control System
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Finite State Machine (FSM)

* Abstract representation of an experiment

B7L1 SHUTDOWN
ATL1 SHUTDOWN
. . TR YOV
* DCS Front-End (FE) correspond to FSM Device Units: — o
Infrastructure
CONFIGS
Physics Position
Latency

FWD
3 oy

* Monitor and control a huge number of parameters

* Calculate States based on detector components states

* Calculate Status based on alarms

* Commands setup for detector operation

* DCS Back-End (BE) is mapped onto a hierarchy of FSM elements (Control and &t

Logical Units) PSU_bus
AlfaCanBus0
* State/Status based on children’s State/Status AlfaCanBus1
AlfaCanBus?
* States and status are propagated upwards AlfaCanBus3 READY oK
AlfaCanBus4 READY OK
* Commands are propagated downwards AlfaCanBus5

* Main detector operation through FSM HED
I 1 | | 1
Station B7L1 Station A7L1 Station A7R1 Station B7R1 Infrastructure
t RP1 (B7L1V) HV ] ISEG (HV) —+— CANPSU —
RP2 (B7L1L) Motherboard RadMons —— Movement
PMF config. VME crate —f— Marathon
Movement Vac & Vent —— Station Temp.
| | 1 | | 1
Layer 1U (PMT 1) Trigger 4 (PMT 27) AlfaCanBus0 AlfaCanBus1 AlfaCanBus5
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Finite State Machine (FSM)
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ATLAS Roman Pots (ARP)

ARP = ALFA + AFP

* “Similar” detectors

* People working on both detectors

* LIP responsibility in Forward DCS:
* Full responsibility in ALFA

* Deputy in AFP (Movement, Vacuum and cooling systems)
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ATLAS Forward Protons (AFP)

A-side ATLAS C-side
sector 8-1 Interaction Point 1 sector 1-2
Q6 AFP Q5 Q4 TCL4 Q3 Q1 Ql Q3 TCL4 Q4 Q5 AFP Q6
1. rm : ] 1 Ll
J | LJ Ll
ALFATCLs| Tcws D2 DI 02 Q2 D1 D2 TCL5 |TCLEALFA
FAR station NEAR station NEAR station FAR station
-217.909 m -205.824 m 205.217 m 217.302 m |
Time-of- Fliqhi Silicon Tracker SIiT SIT Silicon Tracker Time-of-Flight v
plane plane plane plane nar
P3 F'2 P1 PO P3 P2 P1 PO POP1P2 P3]| PO Pl P2 P3 0 1

X EEEE-

y T T
} . f4-{- f-- -
o ---- . -

< y 150 distance | ' ¢p1w?f 150 distance | '
beam 2 diffractive protons beam -

* Sub-detector of the ATLAS experiment
* Tracking (SiT) + Timing (ToF) detector
* SiT with 4 silicon sensors planes in each station

* ToF with 44 L shape Quartz bars readout by PMT in FAR
stations only

* Both detectors inside a Roman Pot

* Independent horizontal movement
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Absolute Luminosity For ATLAS (ALFA)

A-side

ALFA Q5 D2 Q3 Q1 Q1 a3 D2 Q5 ALFA

C-side

MMain detector

1

Beam 1

Q7 | Q6 Q4 D1 Q2

:‘-. i :'t"-; g '§ 1
=2

' Beam 2
ATLAS Q2 D1 Q4 Q6 | Q7

\ ‘ !
S\,
MY
s ' ’H

o S
) L
-y

< - _”
W 1 aPMT \i

’:\.,

* Sub-detector of the ATLAS experiment
* Scintillating optical fibers arranged in a UV geometry
* Read-out from a multi-channel PMT (32 channels) MAPMT

* Each fibers to a single PMT channel

* Composed by Main detector

* Detector inside a Roman Pot

* Independent vertical movement

B7L1 A7L1 A7R1 B7R1
i:l"I = = < = - ”l AEml Al’l’%z i - - - o -—t ‘ .‘ 1
X i — H—,—,—.—,_I_L {10 g ;
241m 237m 237m. 241 m,

and Overlap detector
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ARP DCS Overview

* One Machine (LCS) with a single WinCC OA project
» CAN-USB interfaces (Systec + PEAK)
* Linux CC7 OS and WinCC OA 3.16

 Data from Front-End includes, voltages, currents, temperatures, states, etc
* Only a few thousands of monitoring/control channels
* Large variety of Front-End systems

AFP ALFA

Back-End Back-End

Global Control Stations

Data
= ATLAS

Global Control Stations

Sub-detector Control Stations Sub-detector Control Stations
Other ATLAS sub-detector DCS Other ATLAS sub-detector DCS Fwd Detectors
Local Control Stations Local Control Stations
(LCS) (LCS)

- TDAQ - TDAQ

Front-End

Front-End
q High Low
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AFP Hardware supervised by DCS

ﬁoman Pot (RP)
Far Station 217 m

Cooler

DAQ
Boards

K LHC tunnel

¢ 3D Silicon Tracker
.| Time-of-Flight (ToF)

Roman Pot (RP)
Near Station 205 m

& 3D Silicon Tracker

Distribution panel
Optobard
LV Stage 2

Cooler

/

Luis Seabra

330 m distance D

Arm Side A

Beam line

Arm Side C

. M
/ USA 15 - ATLAS Underground Counting Room

1 !J DCS PC Linux CC7

~

Secondary vacuum and cooling control

Roman Pot movement servers

Supply:

HV, LV Stagel, CAN bus, Optoboard
Temperature Hardware
monitoring Interlock

VME DAQ Crate

/
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Movement System

* DCS monitors the Roman Pots (RPs) positions inside the LHC
beam pipe

* Similar for both AFP and ALFA

* Independent horizontal (AFP) and vertical (ALFA) movement
of 5 micro meters step

* Toggle switches for movement range/limits and electrical
stop switch for calibration

* Two systems involved:
* National Instruments PX| for motors

* Front-End Software Architecture (FESA) server for DIM
DNS host

* DCS in the movement system:
* Monitors RPs positions and states
* Disables movement

* Extracts RPs with springs in case of emergency

—

FESA Server

]

PXI FPGA

g

PXI Interface

&
e <:> Motor Drives

AFP Position Control Rack
USA15

J | ..-l )
AFP Roman Pot Station
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Movement System

* Position information given by:

ATLAS ALFA - Physics Position Settings

Current Pot Positions

* LVDT (Linear Variable Differential Transformer)

b Step motor Motor 4129 mm  Motor 41.97 mm Motor 42.07 mm  Motor 40.44 mm
LVDT 41.24 mm LVDT 41.96 mm LUDT 4205 mm  LVDT 4046 mm
Resolver 4129 mm  Resolver 41.97 mm Resolver 42.07 mm  Resolver 4044 mm
* Resolver
— —
RP1 RP4

* Mismatch alarms if different readings from different 1 i

measurement systems -.11 Rpp 'l

* Good position for physics data tagged by DCS

VDT 40.74 mm LVDT 42.51 mm LVDT 43.07 mm LVDT -43.48 mm
Motor -39.29 mm Motor -40.97 mm Motor -41.71 mm Motor -41.92 mm
Resolver -39.16 mm  Resolver -42. 51 mm Resolver 42 60 mm  Resolver -43.26 mm
Physics Positions Selected Physics Positions to be Set
REE - 057 MMSRES 5 505 MERNRES 5 050 MEMESREE 4 015 i RP1 mm  RP3
) 0 WAITING FOR COMMANDS RP2 -2 555 |mm RBP4 -5.011 [MM RP6 -5.450 (mm RP -5.025 [mm RP2 mm  RP4 mm  RP6 mm  RPE mm
Time Range v| N Axes v| Save | Other - |1:1 r_ log [ auto A Limits
- Inner 219 inCritical 2,19 inWaming 2,24
=
- outwiaming 48.00 outCritical 4900  setting 2.43 Use Current Pot Position Use Positions to be Set Force IN Physics Position Force NOT IN Phys. Posit.
- Time Range - Y Axes - Save Other | 1 log auto =l
= o= == o o= o=
N & - & - F-R -@
= . R
: cmlon onl onl onlon om’
_IIII‘IIIII III\I‘IIIII‘II‘IIIIIII‘IIIII IIIII‘IIII\‘IIIIIIII\I‘IIIIIIIIII‘\IIII (NN - = - = -
31/08 31/08 31/08 31/08 31/08 3108 3108 31/08 = Z - C
09:00 11:00 12:00 14:00 16:00 17:00 19:00 21:00 - - oo
=) = o —o o
0109 13:01.089 LvDT 24 MOTOR 243 RESCOLYEF 2.43 I HOME  OUT . W R U
VDT 2408 mm Motar 2431 MM Resolver 2431 mm e oo R ATLRPOLCSRF 4129 ATLRPOLCS RP-39 15 ATLRPOLCS RF 4197
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Movement System — State evaluation

* Movement state and switches .WI|| be used the calculate FSM Pots in HOME
state for the movement system in the DCS

* Pots movement follows a sequence PREPARED 0K

e ALFA and AFP have different state calculation Pots IN
* AFP only in READY state when Pots inserted READY | 0K
NOT PRESENT

Time Range ~ | YAxes ™| Save Other ~|1:1 log| | auto 1zl Limits

E inner . 3.0 incritical  35.00 inwarming  35.60
9_.- utWarning | 4500 outCritical | 45.00)  setting | 43.00
i E CALIBRATING
[ b
ont ¢

B S N RN N — WAITING FOR COMMANDS —
11:06 11:07 11:08 11:09 11:10 11:11 11:12 i1:

1910 11:12.102 VDT 42 33 MOTOR 4231 RESOLVEF 42.31 IN - ouT Switches T ¢
LVDT | 42.332 mm Motor 42314 mm  Resolver | 42.314 mm
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Secondary Safety Vacuum

* Protection against the LHC high vacuum and icing inside the Far Station Naar Starion
Roman Pot (RP) I | | I

* Similar for ALFA and AFP >< e

* Independent vacuum in each arm: 10-40 mbar (AFP) and 10-20 = ' Pot pressure
mbar (ALFA) :

* Redundant components to increase durability and cope with

failures
e s . X { ' Valve 1 X

* Control and Monitoring through a Programmable Logic ) '. Valve 2
Pump - . Pump

Controller (PLC)
pressure 1 pressure 2

___ B Mﬂ_._._._‘ > s,

100

Lhoana b

Pressure
(mbar)

Pump 2

‘
Pump Pressure '*I« Pump 1

L A ,_M Time

||||||||iI|||I|||II|I||1 ] || i ||||| iii |||| ||||I|||]||1||I|I|I||||||I|I|I|
__TueinMar201608:5320AMCE5T TueZQMarED]EOBEB 20 AM CEST

Pot Pressure

B B A e A R A R R

Tue 29 Mar 2016 10:10:00 AM CEST Tue 29 Mar 2016 11:10:00 AM CEST
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Secondary Safety Vacuum

e AFP uses PLC S7-1200 from Siemens

* Communication between the PLC and the DCS

through the WinCC OA S7 driver via TCP/IP @ @ vl T
* ALFA uses PLC S7-100 from Siemens (very old) on on | [orr

State  on

* Communication between the PLC and the DCS
through OPC DA server in a machine outside ATLAS

network connected through DIP ~—— Sector 12
* DCS in the secondary vacuum system: Soctor 8-
RP side| 14.39 mBar
* Monitors pressure at Pump and RP
. Alternate
« Monitors Pumps and Valves states . B g ——
| IFS; I s
* Selects the mode in which the PLC will work — —
* Allows full system control if in Manual mode | veses | EEE e [ vaeisiz |
Mode AUTO Mode AUTO Mode AUTO Mode AUTO
* Pumping rate monitored stte DRI Dy e . e D] ] e =
* Interlock system in AFP: Extract pots in case of vacuum Pump side [ o Pump sice [S G Pump sive (12| mer Purp sice 1048101 mr
eail i | [ reisis |
aliure Mode | auTo Mode | o Mode [ aito Mode | wmo
. . ) ) . State - State - State - State -
* Notification via e-mail and SMS in case of alarm o |[ o woxre2 o | [ om on || o — o | [ o
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Cooling System

* Cooling of the electronics and detectors

* Both system are controlled and monitored by PLC (same as vacuum)
* ALFA uses fans and AFP a Dry Air Vortex Cooling System (next slide)
* In ALFA no electronics is inside Roman Pot

* Roman Pot Filler is used to conduct heat

* Ventilation is provided to PMTs box and Motherboards

ATLAS ALFA - Vacuum and ventilation Monitoring

FAN S8-A7LI vavalve [ [

FAN 51-A7R1

State oy

FAN S58-B7L1

State | gn

State oy

OFF

ON OFF OFF

Sector 8 -1
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AFP Cooling System

* Cooling of the electronics and detectors

ATLAS AFP - Cooling System .
* Heat conducted to a Heat exchanger inside the Roman ARM C -
Pot S 0 _
* Cold air provided by Dry Air Vortex Cooling System | ==
(AirCooler) controlled and monitored through the PLC ——
TempSP| -23.00 TempSP, -10.00 TempSP| -23.00 TempSP| -23.00
* Manual mode: full operator control e o oo el
. . Press. Regulator
* Automatic mode: PLC control through a PID (Proportional A tear
. R Value, 0.00 (0-8) Value| 0.00 (0-8) Value 0.00 (0-8) Value. 0.00 (0-8)
Integral Derivative)
E Tamp?chu‘lo,‘:rnﬁzx *‘"TCE:'S EDT?JU C Tamp A;jéuo\uercﬁox M::r;:ﬁ,m C
u . » Jressure| 1.207 bar Pressure, 4.998 bar Pressure, 1.214 bar Pressure,  1.146 bar
= [
: g . Valve ArmC Near
2- B Automatic Mode (PID) sore. [JEEE = s [ERENN sre [ENEREND
- IlEl L | LI U | I LI LI} | L | LI | U | L LI LI | [ LI L | | LI | L I LI | L] n @ n n
23002017 12:00:00 P14 8/30/2017 3:00:00 PM SI30/2017 6:00:00 PM Tlme—

* AFP DCS in the cooling system:

___._H_. g8 r_. *— 88— 88 T e - ]
P s * Controls and monitors electrovalves
O SF
- & .
e Manual Mode * Monitors temperature (PT 1000)
e Time * Monitors air pressure before AirCooler
i i | ] ] i i | i ] i i l i i i i I i ] ] i | i [} i i l i
5122017 2:00:00 PM 51122017 4:00:00 PM 5/12/2017 6:00:00 PM

* Sets operation mode (Automatic/Manual)
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AFP Power Supply

H Igh VOItage (HV) HV Operation ARM C NEAR Station
* HV to SiT sensors and ToF PMTs OPC Iszq Server | Caiected

° |SEG HV system: ch Power % Actual Veet | Actual I Trip limit

Plane PO HY 0o - ON -20.00 v 20000 v 761 vA 100.00 uA

° Plane P1 HY o1 (o]{] -2000 v 2000 ¥ -2246 uA 10000 uA

ECH 238 Crate Plane P2 HY 02~ ON -2000 v 2000 ¥ 2310 vA  100.00 uA

° EHS F405n mOdU|e (_SOOV) for S|T Flane P3HY 03 | ON 2000 v 2000 v | 2949 uA 10000 uA

~Module mal0 General Information—  —Module mal0 Emor Status—
° EHS F430n mOdU|e (_3000V) for TOF RampSpeed 080 %Vn General Alarm o Module is Alive
) SoftwaralD RS FiweLimit too Low 0| g1 s Stable

* CAN-controlled with OPC UA server Stfue JEEY ks imi B [
HY'% Limit 10274 %\n | Trip Error o
- HY | Limit 10270 %In ldodule Temp Error 0
Su pp Iy ContrOI - O pto LI n k (SCO L) Temperature \BABC Safety LODZ Errar i
Supply24y 2457 v imit Error 0
* For optoboard modules (3 voltages) AN " s:{,,,L,nes Eror [

| * [n USA15 and ELMB controlled Low Voltage (LV)

AFP ARMA VREG Controller

e * 1st stage: Wiener PL512 power supply + LVPP4 crate

. CAN Bus and ELME CanOpen OPC Server  Connected

located in USA15 (12 X 4 channels)

ELMB name:  ELMBAVREG_Aafiviegama
Serial Number: F208

& 7 6 § 4
Hardware version: C40 M I I
Software Version: E43 E ? S
ELMB State: Qperational B
| H G F E

i Controller Details

* Ethernet controlled with OPC UA server

oo
s
»[F=7o

e Current measurement with ELMB

*2"d stage: Low Voltage Regulator (VREG) Crate + VREG
S — i — Controller located on the tunnel

e it [ * CANbus controlled through ELMB

Routine | RUNNING
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ALFA Power Supply

High Voltage (HV)

* HV to 23 MAPMT + 4 Trigger PMTs

* |ISEG HV system:
* ECH 238 crate

* 8 X EDS 20 module (3000V)
e CAN-controlled with OPC UA server

SECTOR 8-1

Ch. 4 (5V) -

003V 025 A

OK T maxCk
OK I max Ok P max
OF. ¥ maxOF Timeol

chs@  OFE
003V 026 A

DK T max2F % min
O I max 0K P max
O ¥ maxOk Timeo

Y min

Luis Seabra

Crate RCM_1 State

FOW/ER ON

RP2

Ch. 6 {5V) -

004V 025 A

0K T maxCk % min
Ok | max Ok P max
OF, % maxOF. Timeol

7@ OFE
005 029 A

K T maxPF % min
oK. I max 0K P max
Ok ¥ maxOk Timeo

HIGH ¥YOLTAGE

HY SHUTDOWN sl qaa)

MAFPMT MD settings
Yeset g ¥ 1ITrRp sop w

MAPMT OD settings

Vset gzpp ¥ ITrip 500 o

Trigger PMT settings
0L - ¥set

MD - ¥set

gsp ¥ Mrip s5po oA

1100 ¥ Hnp sp0 WA
Low Voltage (LV)

* 2 front-end crates provide the (5V and 7V) to the front-
end electronics (motherboards)

* 2 rectifiers (PFC, one per side) provide regulated input
voltage to the front-end crates

* 2 controllers in the VME crate allow remote control and
monitoring of the front-end crates

e Ethernet-controlled with OPC UA server
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AFP Temperature monitoring and Interlock Matrix Crate

Temperature monitoring Interlock Matrix Crate
* Temperature sensors (NTC's ): * Interlock system for the LV Wiener PL512 and HV
* Inside the pots (wall, SiT planes, heat Iseg
exchanger, ...) * Triggered if a temperature exceeds a threshold
value

* Station (Stepper motor and Local Trigger
Board) * CANbus controlled through ELMB

* Air Cooler, Optoboard, VREG
* CANbus monitored through ELMB

All power supplies are interlockable

___—S

Matrix Crate
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ALFA Temperature monitoring and RadMons

Temperature monitoring

* Temperature sensors (PT100 ):
* Inside the pots (wall and detector)

* Station (PMT box, Motherboard, etc)

RadMons

* In one side (both stations and beam pipe)
* Readout every hour by a control script

* CANbus monitored through ELMB

* Beam pipe v

Time Range ~| YAxes =  Save Other = |1:1 log auto 1l

« CANbus monitored through ELMB - HL.J‘L

ATLAS ALFA - Temperature monitoring of stations = VW
1=

Detector Sensor! = 26.2 209 218 oC Arr 147 205 211 196 oC
Detector Sensor2 ~ 15.1 20.9 23.1 218 oC
BlackBox PMF1  14.9 19.9 293 287 oC

BlackBox PMF19 148 200 267 265 oC _IIllllll”Hrlll|I“Ir”Il“II‘”HIH”r“IIIHlunllllllrllllllul |||||||‘|‘|||u

BlackBox PMF23 1.9 204 268 266 oC 220 290 oC 1,7ul 2022 1.Aug 2022 1.5ep 2022

BlackBox Ai 19.6 233 215 oC
ackBox Airn [ 0 WTI2022 8:20:26 PM (nan

BlackBox Airut ~ 14.9  19.6 | 224 | 222/oC &
Detector Outside baseplate = 154 205 246 | 234 oC ATLRPOLCS:AlfaCanBusd4 _ELMBE3_r: 29.87

Roman Pot1 ~ 15.6 210 234 223 oC
Roman Pot2 156 211 233 223 oC
Roman Pot3 = 15.7 21.0 233 222 oC
Roman Pot4 ~ 15.5 21.0 246 223 oC

Roman Pots ~ 15.7 209 233 220 oC fre < . . _
roman o IRl E B | = oo & RPO INF RADMON DOSE ATL1beamPipesModule: (NoMame) O X
Roman Pot Outside flange 167 207 | 225 | 214 oC &

Time Range = | YWAxes ~ Save Other = |1:1 log auto

Bottomn Detector

Detector Sensor] ~ 15.8 211 239 2238 oC
Detector Sensor2 = 15.7 210 - 228 oC
BlackBox PMF1 ~ 16.1 20.3 283 26.9 oC
BlackBox PMF13 ~ 16.1 204 325 282 oC
BlackBox PMF23 = 16.2 206 380 322 oC
BlackBox Airln ~ 16.6 202 227 211 oC

BlackBox Airout [ 199 | 232 | 221 oC
Detector Outside baseplate ~ 15.9 20.9 233 219 oC
Roman Pot1 ~ 15.8 20.8 227 215 oC

Roman Pot2 158 209 226 214 oC

Roman Pot3 = 7.0 209 227 214 oC

Roman Potd  -10.9 20.8 226 215 oC

Roman Pots ~ 15.9 20.9 226 214 oC

Roman Pot6 ~ 16.0 208 226 214 oC

Roman Pot Outside flange = 15.3 208 227 213 oC

|‘||||||| R R R L E e R PO Ry N T G R EE R AP R
1.Jul 2022 L.Aug 2022 1.5ep 2022

Q2022 8:20:37 PM (253)
ATLRPOLCS:AlfaCanBus4_ELMBS3_ri191.42
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ALFA and AFP FSM

RPO
|
| 1 | | |
Station B7L1 Station A7L1 Station A7R1 Station B7R1 Infrastructure
t RP1 (B7L1U) —T— HV Layer 1U (PMT 1) .  CAN PSU AlfaCanBus0
RP2 (B7L1L) — Motherboard —  Movement -E
. Trigger 4 (PMT 27)
—  PMF conﬁg. L Marathon AlfaCanBus5
[ ISEG (HV) =
Movement — Station Temp.
RadMons —
m — Vac & Vent
— VME crate —

1
[ Infrastructure J

Position _[ CAN PSU
Temperature —{ Racks
DAQ Boards Cooling —[ ISEG crate

J
]
]
—  RPH —_Interlock |
]
]
]

)
— SiT ) v ]_— — Movement
—{ ToF J Temperature ]— _[ PLC
—[ DAQ Boards J m
1
]
)

(
L
— o P2

WY —  vME
| Bulkwpet —  scoL ]
-—[ Temperature ] [ J

[ LVPP4 ]——[ Optoboard
[ LV Reg. Crate ]——[ Vacuum
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ALFA Operation

* AFP runs continuously when ATLAS is taking data and when
inserted

B7L1 REALDY oK 20

* ALFA runs in low luminosity runs (mostly OFF during the o . o ﬁ
year) B7R1 READY oK £
Infrastructure READY 0K i

* ALFA goes through a power ON procedure which takes CONFIGS READY ok |
. Physics Position READY oK N

several minutes Latency READY ok |/

* Switch Motherboards ON (LV) ﬂ

* PMF (PMT Front-End) configuration
* Power ON to the PMTs (HV)

* Each powering ON/OFF set corresponds to a different FSM
state

BrL1
ATL1
ATR1

BTR1
Infrastructure
CONFIGS
Physics Position
Latency

SHUTDOWM
SHUTDOWM
SHUTDOWM
SHUTDOWMN

Luis Seabra

BrL1

ATL1

ATR1

BTR1
Infrastructure
CONFIGS
Physics Position
Latency

BrL1
ATL1
ATR1

BTR1
Infrastructure
CONFIGS
Physics Position
Latency

2
FE_OM oK )
FE_OMN 0K i
FE_OM oK ﬂ
READY 0K i
READY oK N
READY oK N
READ'Y oK o
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ALFA Front-End Handling - PMF configuration
* Configuration of 23 FPGAs (one for each PMF) _
and two FPGAs in the trigger mezzanine

AlfaCanBus0/ELMB_1

* Dedicated user interface (progress and check oPERATONAL 0K

failures) — — r—ﬂ =
« Data sent to the FPGAs i '_L':.ﬁi'_'_';1_'_'_'_'_"_'_'_'_:_': i""‘:_:li. " Sedurs-

* PMF (gains, thresholds and control bits

for each PMF) NORMAL ALL NONE

* Trigger (pattern, rate and latencies) ST

TR_1
i ) . | atency CONFIGURED I PMF 1 || PMF 2 || PMF 3 || PMF 4 —
* LED configuration (pulse width, voltage IR —— TR 2

and mode) Bias Step 255 Pulsewidth 50 ns

Trigger Logic
« Configured through the serial peripheral (1 [T [rvdron(rorfried PHIS | | PUIGH | BHEA [RHEE [RHES
Trigger Rate a Hz

interface of the ELMBs

. PMF configuration
* Exchange of 16 bits words between . PHEL0) [PME11 PMF12) |PMFE13

Gains EQUALIZED

ELMB and FPGA MD = :
Threshald 7 W 17
» ReadBack test . EE PMF_14 | | PMF_15 | | PMF_16 | | PMF_17 | | PMF_18
lrigger 1
99 Threshold = 0 20
. ) S S PMF_19 | | PMF_20 | | PMF_21 | | PMF_22 | | PMF_23
* Motherboard readout and PMF configuration M998 Shrechold 5 - o 2

share the same CANbus so no MB monitoring
during PMF configuration

D Configured . Not Configured D Disabled D Read back failed D Transition
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Archiving and notification

Data Archiving

* Relevant data related with the detector

operation (voltage, currents, etc)

* Smoothing mechanism based on value
and/or timestamps

* Online database - Oracle

* Available inside ATLAS technical
network

* Online monitoring
* Offline database - COOL

e Available outside ATLAS technical
network

* Physics analysis and data quality
* DCS Data Viewer (DDV)
Notification
* Provides e-mail or SMS notification

* Based in triggered alarms from critical
systems

4% RPO INF Temperature ATR1 CrossModule: (NoMame) — O >
Time Range ~ | YAxes ™  Save Other =™ 1:1 log auto |
]

[}

21 22
ff;f

10/11/2022 12:00:00 AM _ 10/14/2022 12:00:00 AM 10/17/2022 12:00:00 AM 10/20/2022 1
10182022 1:59:13 PM (867)

ATLRPOLCS:ELMB/AIfaCanBusS/ELME 2229
s
Time Range - ¥ Axes - Save Other = 1A log | auto Calt]
o=t
e
5= .
i ___,_.—|_~_l e e e
= - 1 e (e I e ]
-7-_—_" Wi I’\oc_-',_.——FE-—»uu
g
__Illlllllll II|II IIIII II|II Illllllllll II|II II|II Illllllllll II|II II|II Illll‘lllll IIIII II|II Illllllllll II|II IIIII Illllllllll II|II 1
10/18/2022 4:00:00 PM_ 10/18/2022 9:00:00 PM _ 10/15/2022 1:00:00 AM _ 10/19/2022 5:00:00 AM 10/19/2022 9:00:00 AM _ 10/13/2022 1:00:00 PM
10/19/2022 2:03:15 PM 872 Plane PO -10.85 Plane P4 -14.54 Plane P2 -14.28
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DCS data for analysis

* DCS data is stored manly for hardware debugging

* Other studies can be performed:
* Relation between pressure (secondary vacuum) and showers

* In the simulation we assume that pot bottom (thin window) is flat. However, this is only an
approximation. Operational pressure of 5(10)-30(40) mbar results in bulging the window. In principle this
may change the cross section (as the interaction area changes in shape and effective width) for having
showers induced from station

* Relation between pot temperature and showers

* Similar to above, the heat may change the length of pot moving its bottom closer to the beam. In such
case probability to have shower may increase

* Impact of temperature on SiT efficiency

* SiTs are actively cooled (PID algorithm), but the temperature is not perfectly stable. It would be
interesting to check if there is a correlation between hit multiplicity in a given plane and temperature on
module.

* Impact of HV on SiT efficiency

* When in the run, HV in one plane (out of 4) may be varied. Analysis should reveal the efficiency (wrt
other 3 planes) as a function of HV.
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Summary and final remarks

* WinCC OA provides the tools to build the ARP DCS

* Variables (DPEs) configuration: alarms, archiving, etc
* Control scripts, APls, drivers, etc
* Graphical Users Interface and FSM
* ARP DCS is:
* Able to monitor and control a large variety of systems
* Fully integrated in ATLAS DCS
* Operating continuously without any big issue
 Coping with ATLAS upgrade in terms of software improvements and maintenance
* Attending wishes and new requirements

* DCS support is always available
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Thanks for your attention



