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Access

« ACR
Al CRl 1
CR2
CR3 Cavern only
CR4 accessible during
| shutdowns !
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> ACR

Radiation

racks jn c-rooms <

gas distribution

¥

rad hard el. required
COTS ok, SEU strategy

required SEU strategy ?

Very limited radiation effects

~50m
racks [n cavern

~556m
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Magnetic field
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No impact
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Volume: 88 m3

Diameter: 5m

Drift length: 2x2.5 m

Drift field: 400 V/cm (100 kV)
Drift time ~100 pus

Temperature homogeneity:

Alice TPC

100 mK RMS

1
W

o

Time Projection chamber

Multiwire proportional chambers
(upgrade: GEM)

Segmented cathode read out: 557568 ch.



TPC DCS overview

118 HV (wire chamber)
100 kv field gage

— current monitoring

Gas system
— recirculating system

Gas quality monitor
— gas chromatograph
— drift velocity monitor

2 cooling plants
— 48 loop

* individual temperature
* PLC pressure interlock system

— 4loop
Temp Monitor

— 500 Pt 1000
e absolute calibrated
e mK resolution

FEE monitor & control
— 218 RCU

— 4356 FEC
e 128 channel

BusyBox
Gating pulser

LV

— 19 Wiener PI512
e 4ch

Laser Control
— 2 Lasers
— Cameras + mirror control
— Embedded events in runs

Calibration pulser
12 distributed SCADA systems
12+4 PCs



Gas system

Control Backup  Mixer Purifier CO2 Distr Analys Pump
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e Recirulating gas system
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 Purifier (removal of H,0
and O,)




FEE cooling

Cooling system

. 27 kW to be removed

. Leakless water cooling
systems

N

ROC padplane thermal screen




Temperature monitoring system
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« About 500 sensors distributed all over the TPC
e calibrated within a few mK

e ELMB (predecessor of FTLMC)



Temperature monitor

23.500 °C

21.780 °C

20.000 °C




TPC DCS history

beginning 2001

— Hardware qualification
— URDs

test beam 2004

— Hardware

— Control prototypes

TPC pre-instalation
2005/2006

pre-commissioning 2006
— 48h operation of 5% of TPC

 interlock for water cooling

detector installation 2007

— full hardware
— final control system
— commissioning

ready for beam 2008
first collision 2009

since 2009 continuous
operation of TPC by shift
crew

— experts on call



URD Template 12.2001

DCS User Requirements Document
for My-Detector

Version x (dd month yyyy)

1. INTRODUCTION

Here goes a short general introduction to My-Detector, maybe with a picture (< 1 page).

. DESCRIPTION OF MY-DETECTOR

Here goes a more detailed description of My-Detector focussing of the equipment or elements to
be controlled by the DCS, maybe with schematic drawings (< 2 pages)

. THE CONTROL SYSTEM
Here goes a description of the control system clearly identifying the various sub-systems in the
DCS of My-Detector {e.g. High Voltage, Low Voltage, Cooling System, elc.).
A schematic drawing of the hierarchy should be present (see below)

My-Detector

The first part (1) should hold all the information and requirements per sub-system.
The second part (I1) should cover the information and requirements on the control system as a
whole: interaction between the sub-systems, operational aspects of the control system

DESCRIPTION AND REQUIREMENTS OF THE SUB-SYSTEMS

1) Sue-SYSTEM 1

Here goes a detailed description of Sub-system 1. It should at least cover the following items:

a) Functionality
Here goes a description of the functionality of the sub-system.

b)

Device or Equipment

Here goes a description of the device(s) or equipment to be controlled that make up the
sub-system. It should at least list the following items:

Location:

Define the final place where the device or equipment to be controlled will be physically
installed

Documentation:

List {links to) documentation of the device or equipment to be controlled.

2

3

n

¢) Parameters
Here goes a description of all parameters to be controlled, with the type of parameter,
ranges preclsmn tlme resoluucn etc. If there is a group of parameters with all identical

one description can do, clearly indicating the number of

\dem\cal paramelers (e g. in the case of a set of identical HV channels). Also give any
constraints that apply to these parameters (e.g. maximum cable lengths between device
and ADC).
Refer to the appendix for help on filling this paragraph.
1. Parameter 1
2. Parameter 2
n. Parameter n

d) Interlocks and Safety aspects
Here goes a description of the interlocks that can be received or generated. Describe their
nature (hardwired, software). Describe alsc interaction with other sub-systems or
equipment outside of My-Detectors responsibility.

e) Operational and Supervisory aspects

Here goes a description of all aspects related to operation of the sub-system, its
behaviour, constraints, etc. It should also describe the errors and alarms that can be
generated in the sub-system. A state diagram would be helpful (see below an example for
a simple imaginary High Voltage sub-system).

Ramp Down ] [ Tripped l Ramp Up

Here should also go the requirements of the supervisory layer of the sub-system. This
could cover: a list of parameters to be archived (with archiving rate or deadband), ideas
on user interfaces, ideas on what events should be logged (commands, errors etc.).
SUB-SYSTEM 2
a) Functionality
b) Device or Equipment
Location:

Documentation:

c) Parameters
1. Parameter 1
2. Parameter 2
n. i;arameter n
d) Interlocks and Safety aspects
e) Operational and Supervisory aspects

SUB-SYSTEM 3

SUB-SYSTEM N

14



URD Template 12.2001

Il. REQUIREMENTS ON THE CONTROL SYSTEM
The following aspects should be covered, related to the control system as a whole.
a) Interlocks and Safety aspects
Here goes a description of the interlocks that can be received or generated. Describe their
nature (hardwired, seftware). Describe also interaction with equipment outside of My-
Detectors responsibility.

b)

Operational and Supervisory aspects

Here goes a description of all aspects related to operation of (the control system of) My-
Detector, its behaviour, constraints, efc. It should also describe the errors and alarms that
can be generated in My-Detectors control system. A state diagram would be helpful.
Here should also go the requirements of the supervisory layer of the control system as a
whole. This could cover: ideas on user interfaces, ideas on what events should be logged
{commands, errors etc.).

4. TIMESCALES AND PLANNING

Here goes the timescale of the project, including milestones (e.g. prototype tests, test beams etc.).

1) Design
Based on this URD a detailed solution should be projected for each sub-system and the
prototyping can start. Once the prototype solution is working on the process and field level it will
be linked up to PVSS and integrated into the supervisory layer environment. Indicate the latest
date for these stages to be completed.
HV Lv Cooling  Gas FEE
[mmiyy]  [mmyy]  [mmiyy]  [mmiyy]  [mmiyy]  [mmiyy] - [mmiyy]
Process control
solution projected
Process control
solution prototyped
Process control
linked to PVSS

2) Production and Purchasing
The controls components (PLC's I/0 units, field buses and interfaces. etc) can only be purchased
in quantities ance the devices to be controlled (HV and LV power supplies, cooling and FE
electronics equipment, etc.) have been fixed and a final prototype controls solution exists. Please
indicate for each sub-system the latest date at which the purchasing and test of devices and
controls components must be completed.
HV L Cooling Gas FEE
[mmdyy] [mméyy] [mmiyy]  [mmiyy] [mmiyy]  [mmdiyy]  [mmiyy]
P/P of devices to be
controlled
P/P of controls
components
P/P tests

3) Installation

Some detectors will be pre-assembled and tested on the surface before they are installed in the
pit. Indicate where this will take place (8XL27). Give the pre-assembly and tests period and
indicate if and which controls sub-system should be available. Indicate as well the pericd of the
final installation of the detector in the pit. Preliminary dates for pre- and final installation as they
appear in the overall ALICE planning, are given below:

Pre-i Final
Project Start Finished Start  Finish
TPC Dec-01 Oct-04 May-05 Nov-05
HMPID Sep-03 Feb-05 May-05 Jul-05
MUON Sep-03  Jan-05  Apr-04  Jul-05
ITS Nov-03 Feb-05 Jun-05  Oct-05
ZDC Apr-04 Jul-04 QOct-04  Mar-05
PMD Apr-04 Sep-04  Sep-04 Mar-05
PHOS Apr-04 Sep-04 Dec-04  Jun-05

CASTOR Apr-04  Sep-04 May-05 Jun-05
FMD/TO/VO  Apr-04 Sep-04 Aug-05 Aug-05

TOF May-04 Nov-04  Jan-05 Jun-05

TRD May-04 Aug-04  Feb-05  Jun-05

Pre-assembly in: HV Lv Cooling Gas FEE

SLx2 [mmfyy] [mmiyy] [mmiyy] [mmiyy] [mmiyy] [mmiyy] [mmiyy]
Pre-assembly and

test - start

Pre-assembly and

test - end

Is a control system
needed (yes/no)?
Final installation in
the pit - start

Final installation in
the pit - end

4) Commissioning
Commissioning will normally start once the detectors are installed in the pit; individual sub-
systems first, then full detector and finally full experiment
HV Lv Cooling Gas FEE
[mmiyy]  [mmiyy]  [mmiyy] [mmiyy]  [mmiyy]  [mmiyy]  [mmiyy]
Individual sub-
systems - start
Individual sub-
systems - end

start end
[mm/yy] [mm/yy]
Full detector
Full experiment 31/12/2005

5) Operation with beam
For completeness, these are the LHC milestones.
1* fest with beam 01/02/ 2006
Pilot run (1 month) 01/04/2006
PP physics run 01/08/ 2006
Pb-ion physics run 01/03/ 2007

6) Tests and Test beam

Please indicate if and when you plan to perform tests (with or without test-beam) and if you wish to
test prototype control solutions at this occasion. In this case please indicate which sub-systems
you wish to test.
start end List of sub-system control
[mmiyy] [mmiyy] prototypes to test
1% test period
2" te
37

15



URD Status

Q 1st draft URD exists
Q Discussion started

@ ' Not started or unknown
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-------------------- | FSM application:
FSM application from GSI

DCS configuration for
TPC test-beam May 04

PVSS, OPC’s: ACC

T10 Control FSM application & panels: GSI

room
|
el Bl Sttt
1

Archive

Ethernet

Ni
| FSM applicafion |

OPC client

| FSM*application |

OPC client

Archive

4 PC’s: from GSI

T>FSM application | |Archive

OPC client

Temp panels

DIM client

| ISEG OPC 2.09 | [WIENER OPC 1.06)| | ELMB OPC: 2.04 | TPC-FED DIM: v?
| PCI-CAN: Peak | \ | PCI-CAN: Kvaser | | PCI-CAN: Kvaser | /
FW trending tool: ACC ;m m
2om \:{“. . :{—‘. DIM server: C{—‘!\
g (« :
C{—‘ from GSI
ISEG 20 Network: from
20 N\ 30m -~ AIT/FC
PCl adaptors and CAN ELMB: from ACC
cables: from ACC
130m| —_ /
;Eleoabeam Supplies: / Wiener ELMB Cables, g NI
from B167 sensors:from GSI
40m sm | — K—Tm .
\ 5—‘. vV
C{—‘. C:{—‘. [«
7 DCS Citrl 2
Cables: from ? )
I’4
[Chambers] LChambers] [ PT1000 RCU
High Low Temp. FEE 21
Voltage Voltage Monitor



TPC pre-installation 2006
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Pre-comissioning
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Responsibilities

¢ ACC (and its CERN partners) will provide
¢ DCS H/W Infrastructure
¢ Back-End System
¢ Common Services
¢ Interface to TRG, DAQ, HLT, LHC via ECS
¢ S/W Infrastructure for Detector Applications

¢ Detectors will provide
¢ Detector Sub-System Devices and Cabling
¢ Detector Specific Networking (Ethernet switches)
¢ Detector Applications for each Sub-System
¢ Detector Specific Services
.

Integration of all Detector Sub-Systems to a full Detector
Control System

¢ Interface to the Alice Detector Control System layer

13.06.05 L.Jirdén 24



ACC will provide:
DCS H/W infrastructure

¢ DCS Racks in CR3
¢ 1 for Back-end PC's
¢ 1 for ELMB power
¢ 6 for Front-end (detector) PC's

¢ Network

¢ DCS network ports in all racks with DCS computers & devices

o detectors to specify requirements: “rack content meetings”

¢ Computers

¢ Back-end: prototype installation exists

¢ Front-end: detectors to specify requirements: ACC will propose

& PCI interfaces: detectors to specify requirements: ACC will propose
¢ Peripherals

& Printers, displays, etc

13.06.05 L.Jirdén 25



TPC

Control room
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ACC WILL PROVIDE:
'SOFTWARE INFRASTRUCTURE FOR F-END's
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TP &= [ESM? 26/11/04

DETECTORS will provide

¢ * SUB-SYSTEM DEVICES; HVPS, LVPS, etc
* ELMB's and ELMB + CAN power by ACC —<=

m * CABLES: CAN and Interlock cables by ACC

E* SPECIFIC NETWORKING: switch to RCU, etc.

= * DETECTOR SPECIFIC SERVICES (6AS, COOLING)

Control room
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15:55 1&8-06-18

B TPC_DCS
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User interface

C‘Vision_ Ha il

15:55 15-06-18 ACCESS

I Safe Supersafe

20.1°C| 974.7mbar k0,

=68 TPC_DCS
& TPC_CORE
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Conclusion

Access control
— remote access
— Rules for expert intervention

Hierarchy by FSM

Alert system

— instruction for shifters
Interlock

— soft

— plc

— hard

— device

Archive

— selected data for
reconstruction

Internal Log files
Automatic logbook entries
TPC integrated in DCS (and
ECS)

— External Configuration tool
(add on)

Standard 24/7 operation by
common DCS shifter

— expert start-up

— expert on-call

successful long term operation
(>10a)
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