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* ALICE experiment

HMPID — 18 sub-detectors, 2 magnets
— 1200 members, 90 institutes, 30 countries

— Completely installed and fully commissioned
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ALICE DCS

e The two main tasks of the ALICE Detector Control
System (DCS) are

— To assure maximum protection such that detector
equipment cannot be damaged by adverse beam
conditions

— To assure that, whenever beam conditions allow, the
detector is in optimal condition to take physics data
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ALICE DCS

 To achieve this, the ALICE DCS

controls all relevant detector equipment,

maintains the synchronization with the LHC machine
operation,

monitors and controls the experiment infrastructure and
services,

provides reliable communication with LHC and other
online systems,

has adopted the PVSSII SCADA as main tool ( a CERN-wide
standard for control systems)

e PVSSII has recently be re-branded as “WinCC Open Architecture”
after purchase by Siemens
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ALICE DCS

* Detector systems are responsibility of detector
projects
— Detector experts implement the local detector controls

* DCS central team (6 people):
— provides standards, guidelines, infrastructure and support
— supervises implementation of detector systems
— implements the overall control of all local control systems

— implements the interfaces with external systems and the
other ALICE online systems

— assures smooth operation during data taking campaigns
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PVSSII system is composed of specialized program modules (managers)

Managers communicate via TCP/IP
ALICE DCS is built from 100 PVSS systems composed of 900 managers

PVSSIl is extended by JCOP and ALICE frameworks on top of which User

applications are built
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Several PVSSII systems can be connected into one distributed
system using a specialized manager (DIST)

The ALICE distributed system consists of over 100 individual
systems
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* Each detector provides an
autonomous distributed
system

e Central servers connect to
all detectors providing one
large distributed system
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DCS Dataflow

[ ——2= £ Petector devices

300 000 values/s
read by software

30 000 values/s
Injected into PVSSII
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1000 values/s
Written to ORACLE
after smoothing in
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>200 values/s
Sent to consumers
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Challenges

* The DCS project in ALICE has been launched relatively
late, when many of the detector developments were in
advanced stage, and technology choices already made

* The ALICE experiment consists of 18 different detectors
— Compared to ~5 for ATLAS/CMS

* |In order to guarantee a smooth integration a huge effort
went into hiding complexity and diversity, and
standardization on all levels



Challenges standardization

© High level of standardization achieved for power
supplies and services (cooling, PLC based applications...)
— Limited number of device models, supported centrally at CERN
— Accessed by standard interfaces: CANbus, Profibus or Ethernet
— OPC technology used as software interface

* industry standard, supported in PVSSII
@ Large diversity in the front-end part

— Different architectures and requirements

— Variety of control buses (JTAG, CANbus, Profibus, R$232,
Ethernet, custom buses — Easynet, DDL ...)

— DIM technology used to hide diversity



(DIM)

CERN DIM used for command
and data transfer

— Implemented and supported in
PVSSII and C++ (by CERN)

— Client/server architecture
— Robust and stable

— Proven technology
already in LEP era

Send Command

Query (subscribe to) value

Data / Response
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270 crates (VMM
4 000 cont
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180 000 OPC items
100 000 Front-End (FED
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— 1 top DCS node

— 19 detector nodes

— 100 subsystems

— 5000 logical nodes

— 10 000 devices (leaves)

— Each leaf can represent a
complex unit containing many
channels
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Expert system guides the operator
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(3) Ifthe ALICE Safety condition is NOT SAFE, send

(6) In case of problems select L1

‘ommand GO_SAFE using the button in the GLOBAL SAFETY hos.
tector and FORCE_GO_SAFE from main Ul.
the failing '60_SAFE".
HAKE STATUS hos. The INJECTION status should hecome READY

~-> V¥hen the problem is sofved select the ACK|

EDGE command in the HANDSHAKE box.

CLRRENT OPERATOR ACTION >> [SEND CONFIR!

mand from the INJECTION box

Global Safety User P
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o open specfic information panels
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tof_hv.CAEN/alioicasr | Phone: 162430 1020936
tof_hwv: CAEN/alitofcaek 10:22.483
tof_hv: CAEN/alitofcaet 10:22.459
tof_hv: CAEN/alitofcaeh | p:10:22 439
tof_hv: CAEN/alitofcaetk Wl locdintranet 10:24.937
1pc. laserTPC_SERYI 1B = ] - [T L e a0 78
tpe_laser TPC_SERVICE_MIRROR.Rur nat running WENT | TRUE I |2010/05/03 09:28:23.535
des_sysmon: SystemOveriew/ALIDCSClhe_instrumentation:lhe_instrumentation|Manager Abnormally St|CAME [10 2010/05/03 12:04:05.348
des_sysmon: SystemOverniew/ALIDCSClhe_instrumentation:lhc_instrumentation|Manager Abnormally St{CAME |10 201040503 12:05:05.130
tpc_laser TPC_SERVICE_EKSPLA.Rur not running WENT |TRUE W 20100503 12:14:02,943
-hmp lcgs:HMPID_CEVICES/hmp_gash MYWPC CHA GAS DeltaWENT |1 Il |2010/05/03 13:56:16.495 -

Alarms Displayed 45 Unacknuwledged:l 28 Deselect Rows | Manage Display... Close |

9/11/2013 Hstart] & vision_t: 1c0p alarm ser. .| (4 Sysbigm_s Systemmen... | £ puss: ascii Manien) | [¢ [Eapmdm |CT D HEIRE vatidessoozioes ... & zza M 32




(K ~Alice-LHC handshake procedure'&w

U Ly
Weisiry or

* This procedure is always executed before the
LHC changes the operational mode

 The goal is to ring ALICE to safe mode and
confirm this to LHC

* Handshake is initiated on LHC request and the
DCS operator follows the instructions given at
the operational panels (see following slides)




Handshake

l. lia o i e ea \AI/A nI\III\IfD‘

{* popupLHCAlicePanelModule: LHC_MESSAGE

Estimated Countdown Time: — m:9 .44

"-FSM Nodes
LHC_ALI_HANDSHAKE IHJECT WARNING ~ @ |
1) Send INJECTION_PREPARE commiand oh the LHC_ALI_ HANDSHAKE node; ALICE STATE IMIECT_PREPARE

2) Ask the ECS operator to stop all the runs;
3) If BLICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE. Release FSM |
If it remains NOT SAFE check the responsible detector and call the DCS expert.
If shethe is not reachable right click on the button indicating the name of the detector to unlock the
emergency button of the HOT SAFE detector then left click on the same button to force the detector

REPORT_PROBLEM

ifito its beam SAFE state; PE———

4) Wat until the blinking message LHC INJECTION IMMINENT appears;

5} In case of problems send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node. LHC_ALI_HANDSHAKE | EMEEUELTLEIGF = | 4 |
YWhen the problem is solved send the ACKNOWI EDGE command on the LHC_ALI_HANDSHAKE node; ALICE STATE

Release FSM | FORCE_BEAM_SAFE
—

7-F5M Hodes User Permits

LHC_ALI_HANDSHAKE | IHJECT_WARHING .| @l Bearn Perrmit
Injection perrnit 1

Injection permit 2

7-FSM Hodes
Release FSh |

LHC_ALI_HANDSHAKE |INJECT_\"MRN_CONF v| @l

—Detector Emergency buttons and beam SAFE state monitoring

o rorsere |DEEN @ s )
@ s || 000 ] @ NoTsARE — Alice State Release FSM_|
o | Tl @ o To0 — [ NOTSAFE
BT @ monceeem | EEl @ oo ©  NOT SAFE
o s | @ woTsare © MNOTSAFE | —
O NOT S4FE O NOT S4FE
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£} PopupLHCAlicePanelModule: LHC_MESSAGE

Estimated Countdown Tirme:

m:1 541

2)Ask the TRI shifter to switch

1) If ALICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE.
If after 2 minutes it remains NOT SAFE check the responsible detector and call the DCS expert.
If shehe is not reachable right click on the button indicating the name of the detector to unlock the emergency button
of the HOT SAFE detector then left click on the same hutton to force the detector into its beam SAFE state;

on the LHC clock;

User Permits

-F5M Hodes
LHC_alLl_HANDSHAKE

| INJECT_IMMINENT v| @l Bearn Permit

ALICE STATE

Injection permit 1
Injection permit 2

[ & |

Release FSM |

3) Once ALICE is in heam SAFE state send CONFIRM_INJECT on the LHC_ALI_HANDSHAKE noide;

4)Wait for the blinking message LHC INJECTION STARTED;
5) In case of problems send the command REFORT PROBLEM on the LHC_ALI_ HANDSHAKE node.
When the problem is solved send the ACKNOWI EDGE command on the LHC_ALI. HANDSHAKE node;

—Detector Emergency buttons and beam SAFE state

"-FSM Nodes
LHC_ALI_HAHNDSHAKE

ALICE STATE

Release FSh |

CONFIRM_IMIECT

IHJECT_IMMIHEHT - @l

8

-FSM Nodes
LHC_ALI_HANDSHAKE

ALICE STATE

Release FSh

IHJECT _IMMINENT

REPCRT_PRCELEM

o o

MCH
MTR

[0 [Y. [ s L
T o mmsEE| T @

o msEERm| 07 | o mwsEEmm

SAFE
SAFE

Alice State

9/11/2013
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{* PopupLHCAlicePanelModule; LHC_MESSAGE

Estimated Countdown Time: m:0 5.0

LHC INJECTION READY

1) The INJECTION is under way;

at 77600.

2) Wait until the blinking message INJECTION COMPLETED appears;

-FSM Hodes
LHC_ALl_HANDSHAKE

ALICE STATE

Release FSk |

User Permits
Beam Permit

Injection permit 1
Injection permit 2

3) In case ALICE flip in NOT SAFE state send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node,
click SEND in the confirm popup panel. Be aware: the permits are false and the the injection is interrupted! Please, inform CCC

—Detector Emergency buttons and beam SAFE state monitoring

Once the problem is solved send the command ACKHOW1 EDGE then LHC_ALI. HANDSHAKE node will move in IMMINENT.
Once ALICE is SAFE, please send the command CONFIRM INJECT;

o

e 0Y
T o MSEE
I © s

B e

e o

EECEN o

0| o sk

Alice State

9/11/2013
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I\/-

£} PopupLHCAlicePanelModule: LHC_MESSAGE

Estimated Countdown Time: m:0s:0

3) To close this panel wait until the Close button appears at the bottom right;

User Permits
Bearn Permit
|njection permit 1
Injection permit 2

~FSM Hodes

LHC_ALI_HANDSHAKE _ @l
ALICE STATE _ a |
Release FSh |

1) LHC INJECTION completed. Please, inform the shift leader the INJECTION is completed;

inionrtinn Completed

LHC INJECTION COMPLETED

£* PopupLHCAlicePanelModule: LHC_MESSAGE

—Detector Emergency buttons and beam SAFE state monitoring

e o | e s
\—o s | I o M—

| T o s
lmm- o o
NEIT SAFE

Alice State

Estimated Cauntdown Time m:0 5:0

LHC INJECTION COMPLETED

9/11/2013

1) Please, ask the run coordinator to launch ACT,

-FSM Nodes

Release FEM

User Permits
Beam Permit

||
Injection permit 1 |
|

Injection permit 2

2) INJECTION completed: Please close the panel by using the Close button at the lower right.

—Detector Emergency buttons and beam SAFE state monitoring

| o wiwe ([N e v | o mEsEEE—

e v | o m—

TN o e T o

T o B
é

T o mesE T e s

T o s T © vot s

[ Ky wer Ry ]

Alice State
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Handshake
I: Dump WARNING

1.* PopupLHC&licePanelModule: LHC_MESSAGE

"-FSM Nod
LHC_ALI_HANDSHAKE DUMP_WARHING  ~ ﬂ

ALICE STATE DUMP_PREPARE . @l
Release FSM |

Estimated Countdown Time:  m:9 5:34

1) Send DUMP_PREPARE command on the LHC_ALI_HANDSHAKE node;
2) Ask the ECS operator to stop all the runs;
3) If ALICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE.
If it remains NOT SAFE check the responsible detector and call the DCS expert.

If she/he is not reachable right click on the button indicating the name of the detector to unlock the *_ESM Nodes
emergency button of the NOT SAFE detector then left click on the same button to force the detector
into its beam SAFE state; LHC_ALI_HANDSHAKE DUMP_WiARN_CONF ~ | &) |
4) Wait until the blinking message LHC DUMP IMMINENT appears; ALICE STATE
5) In case of problems send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node.
When the problem is solved send the ACKNOWLEDGE command on the LHC_ALI_HANDSHAKE node; Release FSM |
~-FSM Nodes User Permits——————————— Tell1 Status

LHC_ALI_ HANDSHAKE | DUMP_WARHING .l cﬂl Bearn Permit TELL1 _ESM Nod
Injection permit 1 T ades

Release FSh | ALICE STATE m

—Detector Emergency buttons and beam SAFE state monitoring Release FSh |

[ so0 DIEES s DI :
BT e s | NTTNN o m— b
TN © EnoTsERE @  SAFE [ NOT SAFE
T © e © nOTsHfE
T © notsarE
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II: DUMP Imminent

v
* PopuptHCAlicePanetModule: LHC_MESSAGE X

]

Estimated Countdown Time: m: 1542

LHC DUMP IMMINENT

1) If ALICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE. {~FSM Nodes
If after 2 minutes it remains NOT SAFE check the responsible detector and call the DCS expert. LHC_ALI_HANDSHAKE =
If shejhe is not reachable right click on the button indicating the name of the detector to unlock the emergency button ALICE STATE | REPORT. PROBLEM @
of the NOT SAFE detector then left click on the same button to force the detector into its beam SAFE state;
2)Ask the TRI shifter to switch on the CTP clock; Release FSM I 2

3) Once ALICE is in beam SAFE state send CONFIRM_DUMP on the LHC_ALI_HANDSHAKE node;

4) Wit for the blinking message LHC DUMP STARTED;

5) In case of problems send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node.
When the problem is solved send the ACKNOWLEDGE command on the LHC_ALI_HANDSHAKE node;

:-FSM Nodes User Permits———— Telll Status *_FSM Nodes
LHC_ALI_HANDSHAKE : Beam Permit = TELL1 LHC_ALI_HANDSHAKE
Injection permit 1 @ [ meady
ALICE STATE T fon perii > & ALICE STATE

Release FSM l Release FSM I

—Detector Emergency buttons and beam SAFE state monitoring
ACO @ NOT SAFE P @ SAFE
® SAFE
©  SAFE

BT o mmm— BT 0 ors
MO SAFE m. NOT SAFE

@®  SaFE

Alice State

"
i

o
5
|
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: Dump READY

/1.3
U PopupLHCalicePanelModule: LHC_MESSAGE

Esti | Countdown Time: M1 5:35

1) If ALICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE.
If after 2 minutes it remains NOT SAFE check the responsible detector and call the DCS expert.
If she/he is not reachable right click on the button indicating the name of the detector to unlock the emergency button
of the NOT SAFE detector then left click on the same button to force the detector into its beam SAFE state;
2)Ask the TRI shifter to switch on the CTP clock;
3) Once ALICE is in heam SAFE state send CONFIRM_DUMP on the LHC_ALI_HANDSHAKE node;
4) Wait for the blinking message LHC DUMP STARTED;
5) In case of problems send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node.
‘When the problem is solved send the ACKNOWLEDGE command on the LHC_ALI_HANDSHAKE node;

U} PopupLHCAlicePanelModule: LHC_MESSAGE X

Estimated Countdown Time: m0s0

“FSW:_:: ?le HANDSHAKE |_ @] Eij:;;'l;’:rfvl’?l::s—. o StaﬁusF L H C D U M P R EADY
[T m || S

Injection permit 1
_ wceswe | SRR | | inpcton permt 2

Release FSM I

1) The DUMP is under way;

—Detector Emergency buttons and beam SAFE state

(T e e [INTOENe st ® saE |— T, 2)Wait until the blinking message DUMP COMPLETED appears;

EEEe - |EEDENe - |EEIENe o
BETE e s |IETENe ® e |— [SAFE | 3) In case ALICE flip in NOT SAFE state send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node,

T o | T e vorsee |[IETN © e |— click SEND in the confirm popup panel. Please, inform CCC at 77600.
m ZDC | Once the problem is solved send the command ACKNOWI1 EDGE then LHC_ALI_HANDSHAKE node will move in IMMINENT.
e i @ Wilbnseie L St Once ALICE is SAFE, please send the command CONFIRM DUMP;

e = |IEEe s

~FSM Nodes User Permits———————— —Tell1 Status

Injection perrnit 1
suceswie (INSRRENNRY 8| | iccton permit 2
Release FSh |

—Detector Emergency b and beam SAFE state itoring

BRI e s (SN e s ® e |— :

[ e S e s |—| Alice Slate
BTl e 100 R EESErER
BT e worsce |[ETN ©  saE  |—

B e o |EEe s |—

© s
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* PopupLHCalicePanelModule: LHC_MESSAGE

Estimated Countdown Time: m:0s:0

LHC DUMP COMPLETED

1) Please, inform the shift leader that the handshake is over;

2) DUMP completed: Please close the panel by using the Close button at the lower right.

~-FSM Nodes User Permits Tell1 Status
LHC_ALI_HANDSHAKE m Bearm Pertit [ TELL1
wcesoe [N S || |reneey  m || S
Release FSM |
—Detector Emergency buttons and beam SAFE state monitoring
B e s (EEEEe st SAFE  |— _
o e |([ETHMe st SAFE —\ alice Slaie
o uwx |([IEIle s saFE |— ESEFET
BT o | © Mo saRe SaFE | —
© sere [N © NOTSAFE SaFE | — j
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Handshake
|: Adjust WARNING ALICE

Estimated Countdown Time: M9 5:35 _ESM Nodes :
LHC_ALI_HANDSHAKE ADJUST_WARHING ~ _@_l

3

{* PopupLHCAlicePanelModule: LHC_MESSAGE

ALICE STATE ADIUST_PREPARE

Release FSM |

=

1) Send ADJUST_PREPARE command on the LHC_ALI_HANDSHAKE node;

2) Ask the ECS operator to stop all the runs;

3) If ALICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE.
If it remains NOT SAFE check the responsible detector and call the DCS expert.
If she/he is not reachable right click on the button indicating the name of the detector to unlock the
emergency hutton of the NOT SAFE detector then left click on the same hutton to force the detector

into its beam SAFE state; "~-FSM Nodes

4) Wait until the blinking message LHC ADJUST IMMINENT appears;

5) In case of problems send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node. LHC_ALI_H&NDSH“KE ADJUST_WARN_CONF Jﬂl
When the problem is solved send the ACKNOWILEDGE command on the LHC_ALI_HANDSHAKE node; ALICE STATE

Release FSM | FORCE_BEAM_SAFE

-FSM Nodes User Permits————————————— Tell1 Status

LHC_ALI_HANDSHAKE | ADJUST_WARHING -| g l Beam Permit N TELL1
Injection permit 1 | ]
ceswe | INERSRRNN 8[| | pcionperiz W

Release FSM | -FSM NHodes
—Detector Emergency buttons and beam SAFE state itoring LHC-ALI_H'“NDSHAKE |ADJUST_VW\RH_CONF > l@ |

(T e oo [BNTTNNI O s e =
ETE e s | : [NOT SAFE | Release FSM |
T @ ot s

B o oo
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II: Adjust Imminent €
, ALICE

|Estimated Countdown Time:  m:15:38

LHC ADJUST IMMINENT

7-FSM Nodes
LHC_ALI_HANDSHAKE ﬂl
f after 2 minutes it remains NOT SAFE check the responsible detector and call the DCS expert. i
If shete s not reachabie right click on the button indicating the name of the detector to unlock the emergency button Release FSM | -
of the NOT SAFE detectos then left click on the same button to force the detector into its beam SAFE state;
2) Once ALICE Is in beam SAFE state send CONFIRM_ADJUST on the LHC_ALI_HANDSHAKE node;
3) Wit for the biinking message LHC ADJUST STARTED;
4) In case of problems send the command REPORT PROBLEM on the LHC_ALI_ HANDSHAKE node.
When the problem is soled send the ACKNOWLEDGE command on the LHC_ALI HANDSHAKE node;
7-FSM Nodes
LHC_ALI_HANDSHAKE _@J
REPORT_PROBLEM
- FSM Nodes ‘User Permits . Tell1 Status SRR bkt 8
LHC_ALI_ HANDSHAKE Beam Permit 5] TELL1 Release FSM -
Injecon permt 1 B | = |
ALICESTATE Injection permit 2 B
Release FSM I

- Detector Emergency buttons and beam SAFE state monitoring
T @ vorse |
“ @ SAFE

e s |—

| Alice State
e s« |—
B e s |— [SafE |

00 ® SAFE |

mo SAFE |
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t READY

B>
odule: LHC_ MESSAGE

08

i
L} PopupLHCAlicePanelM;

Esti | Countdown Time:  m:15:26

LHC ADJUST IMMINENT

1) If ALICE STATE node is NOT SAFE send the command FORCE_BEAM_SAFE.
If after 2 minutes it remains NOT SAFE check the responsible detector and call the DCS expert.
If she/he is not reachable right click on the button indicating the name of the detector to unlock the emergency button
of the NOT SAFE detector then left click on the same button to force the detector into its beam SAFE state;

2) Once ALICE is in beam SAFE state send CONFIRM_ADJUST on the LHC_ALI_HANDSHAKE node;

3) Wait for the blinking message LHC ADJUST STARTED;

4) In case of problems send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node. 7+ PopupLHCAlicePanelModule: LHC _MESSAGE 5
‘When the problem is solved send the ACKNOWILEDGE command on the LHC_ALI_HANDSHAKE node;

Estimated Countdown Time: m:0 s:0

LHC ADJUST READY

~FSM Nodes User Permits Tell1 Status
LHC_ALI_HANDSHAKE _ g I Beam Permit H TELL1
Injection permit 1 | 1) The ADJUST is under way;
M Injection permit 2 | ’
Release FSM_ | 2) Wait until the blinking message ADJUST COMPLETED appears;

r iy burttansiand eam SAFE state montoc 3) In case ALICE flip in NOT SAFE state send the command REPORT PROBLEM on the LHC_ALI_HANDSHAKE node,
(EECN e voror: BTN O st | imi Alice State click SEND in the confirm popup panel. Please, inform CCC at 77600.

B e s+ |ETEe st Dl e vt | — Once the problem is solved send the command ACKNOWI EDGE then LHC_ALI_HANDSHAKE node will move in IMMINENT.
BT e i ® A ® s |— [SAFE | Once ALICE is SAFE, please send the command CONFIRM ADJUST;

T o E— T 0 oo | e s |—
e - |EECENe o |EETEENe s |—
BT e - B o

~-FSM Nodes User Permits————————— —Tell1 Status
LHC_ALI_HANDSHAKE m Beam Permit | | TELL 1
Injection permit 1 B
ALICE STATE _ﬂj Injection permit 2 | |
Release FSM I
Detector Ei gency butt and beam SAFE state itoring
[ @ norsare |G @ sere SMFE |— _
—_— Alice State
BETE e st SeFE | —|

[0 LR e |— Tt |

IEI @ ot sare siFE |—
[ s DR SAFE | —

o
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IV

7* PopupLHCAlicePanelModule: LHC_MESSAGE

Estimated Countdown Time:

m:0s:0

LHC ADJUST COMPLETED

1) Please, inform the shift leader that the handshake is over;

7-FSM Nodes

ALICE STATE
Release FSM |

LHC_ALI_HANDSHAKE __@J
(] ¢ |

2) ADJUST completed: Please close the panel by using the Close button at the lower right.

User Permits
Bearn Permit

Injection permit 1
Injection permit 2

Tell1 Status

TELL1

—Detector Emergency buttons and beam SAFE state monitoring

°
B e o

B e
o o

SAFE

S&FE
SAFE
NOT SAFE

NOT SAFE
SAFE

o

SAFE
SAFE
SAFE
SAFE
SAFE

Alice State

|
V.
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ALICE Safety
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* The DCS receives safety related information:

_ DSS P& surErauce = 4F Emcssﬂ
— Sniffer
— CSAM
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CSAM

 CSAM (CERN Safety Alarm Monitoring)

— Collects, transmits and presents all safety alarms

— Ul in ALICE presents all level 3 alarms relevant to
point 2 — .

CSAM Monitoring
Fire (SF) IV Cuele views eveny [TG=] seconds 112zercors  [EEREN
Settings...
. . . Fire [SF) | Origen. Gas (5G] | EmergencyStop (SU) | Lit(SLL Flosding ISw) | Ev.<[» Cornection RN
* Experiment, nel oring tunn M o
) SE_|EvALUATIO URZ5TUN
: SE |EVACUATION_DCTANT 2.1 |R22
SE|EVACUATION DCTANT 23 |R28
SE_|EVACUATION TI2 TIZTUN
a# a SE_|[EVACUATION UAZZ UAZETUN
SE[EVACUATION_UAZ? UAZFTUN
i SE|EVACUATION US2S USI5TUN
SE_|EVACUATION P24 224
i SE_ | SLals
SF Az 542
= SF 5DH2 5DH2
SF SEE2 SEE2
- SF SEMSESZ SEMSESZ
: SF SE@2 E02
= S = SF SF2 SF2
< SF 2 562
= SF 2 SHZ
SF 2 SRz
SF 2 |5u2
SF H2 |suH2
SF ez |§ 2
SF IS 2
SF 12 SxL2
L = SF 2 |5v2
- SF U
L SF RRAOUE_F1 [
SF RAADUE_P2 P
SF RRAQUEP3 P
SF RRAQUE_P4 F
Alaim SF UCHON_F5 F:
SF GE
Unknann SF E PM25S
SF GE
SF £] RAZE
Ok SF 7 RA27
SF 2 RE2Z
SF 3 REZ8
Inhibited SF 3 LAZ3
SF 7 LA27
: SF 2 I
et 5F 27 27
_"#’ :,5 SF L2 L2
9/11/2013 Anik Gupta ICTDHEP /& i 2 sz
ni u p a iy | Maintsnance SF o L5255
o / !
&/ SF 25 UW255
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Sniffer

* Sniffer system monitors gas samples= 7=
solenoid volume and around/below muon
arm

— Detection of smoke, flammable gas and ODH
— AIarm list view (default) and synoptic views

% SNIFFER ALICE ‘ s

9 sniffer - petscse0i3

‘ALARMEQHPRE ALARMESHINHIBITIDNSHDEFAUTQ H ETATS H LISTE D'ALARMES: ALARMES NIVEAU 3 ‘
ate Type Localisi

Q-ﬂw--i--—nu Armote | 8ix)
w7

IS

| ravomsra P st suppongeam ih ) |

wwwwwwwwwww

SSSSSSSSSSSSSSSSSSSSSSSSSSS VYUE
9/ 1/2’6']_ 3 AAAAAAAAAAAAAA QUES 48H INSTALLATION
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DSS

e DSS (Detector Safety System)
— Robust, redundant part of DCS, PLC based

— Shared by experiment safety and environment
monitoring and detector interlocks

— Can take pre-programmed actions
* Basic concept:

— A logical (and, or) combination of (triggered)
inputs can raise an alarm. An alarm can trigger
one or more out tio

9/11/2013 inputsnike«===3glgrm —> outputs =



 Global Status — |_Stow Synopics_|
2010703/ 1611 55: 48 BN DSS ALARMS (red) + SENSOR ALARMS forange) and WARNINGS (yellow)
_aam Shor | Priority | PY55 Ack | ALARMS (Click in this colurn to Acknowledgs) | Alert text Direction | Value | Time
. . i [AL_SPD_COOLING PIPE 4 E_[R 0 001301
DI SPD_COOLING LINE 3 E_[R 0 001317
] [AL_SPD_COOLING_PIFE 5 E_[1R 0 001317 .
Alarms. DI 5PD_COOLING LINE 4 E_[1R [ 001317 DSS In uts and alarms
[AL_SPD_COOLING PIPE 7 E_[R 0 001317
|AL_SPD_COOLING_P E_[IR 0 001317
Sensors . |AL_SPD_COOLING P E_[R 0 001333
|AL_SPD_COOLING E_[R 0 001333
DI_SPD_COOLING Ll E_[IR 0 0013
ps§— DI_SPD_COOLING_L E_[R 0 0013
DI_SPO_COOLING L E_[R 0 0013
BE <> FE Il [AL_SPD_Cooling_An E_[1R 0 0.01.3
DI_SPD_COOLING_LI E_[R 0 001364
DI_SPO_COOLING G E_[R 0 001579
i) Efoc DI_SPD_COOLING LI E_[TR 003 0.01.379 -
DSS ACTIONS (interlocks) : if this table is not empty, DSS is keeping part of your dete itched off 5
Alive Oo Short | Priority | P¥S5 Ack [ ACTIONS (Click in this column to Resef) Alert fext ection|Valus [ Time =
e 5 . T
0_SPD_CAEN A5 E_[R 2010 001300
_ O_SPD_CAEN A 7 E_|IR [2010- 0:01317
0 SPD_CAEN A B E_[R 2010- 001317 .
0_SPD_CAEN A 6 E_[IR 2010- 001317
I e S DSS outputs (actions)
0 SPD_CAEN C 0 E_[R 2010- 0013
desaper 0 GPD CAEN C 2 E_[m 2010 0,013
0 SPD_CAEN C 3 E_[R 2010 0013
Logout 0 SPD_CAEN C 4 E_[R 2010- 0013
0_SPD_CAEN C_1 E_[IR 2010- 0013
) 0_SPD_CAEN C 5 E_[R 2010 00
~Configuration—— 0_SPD_CAEN C 6 E_[1R [2010- 00
0 SPD_CAEN C 7 E_[IR 2010- 00
Browise... - 0_SPD_CAEN C_0 E_[R 2010 00
0" SPD_CAEN C 8 E_[R 2010- 001579
Creste .~ Ton JAlerts § Current Running | Botiom {Alerts | Currentf Running
& Help |EBE [Mode - Current
aes_TOP | E] LILI é‘ﬂl

Sensar Triggers

Sensar Warnings:
o] TYPE CLASS NAME USER TIME COMMENT | Refresh Logbook
Sensor Inibits: Q

Sensor Faults

Ackno Sensor Erors Deétectdr Safety

Iasked Alams:

"Disabled" Alarms DSS_ALICE_V
Alarms are acknowledged, VP, i
AL_SPD_Cooling_Anomaly CAME |TRUE  [2010-03-16 19:10:01.348
o DI_SPD_COOLING_LINE_8 CAME |TRUE  [2010-03-16 19:10:01.364
#EOOLING GEWERAL_STATE CAME |TRUE  [2010-03-16 13:10:01.379
a n d a Ct I o n S a re reset by DI_SPD_COOLING_LINE 5 CAME |TRUE  [2010-03-16 13:10:01.379 -
. . . S5 ACTIONS (interlocks) : if this table is not empty. DSS is keeping part of your d itched off
S I n g I e CI IC k O n t h e n a m e (fl rst ACTII_OUNS (C\)_I:sk in:h\s column to Reset) Alert text D\r‘elclt_iun I\/;?qu 'Ilrlﬂ‘iWIU S E
b O_SPD_CAEM A S CAME |TRUE  [2010-03-16 13:10:01.301
2 | 0 _CAEN A 7 CAME |TRUE  [2010-03-16 13:10:01.317
a Ia rm’ then actlon | % CAEN A B CAME |TRUE  [2010-03-16 18:10:01.317 |
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Serwces and Environment

)
VERS/TV OF JP*

* To run the experiment, services are needed:
— Power (electricity)
— Cooling (water)
— Magnet (solenoid, dipole)
— Gas
 The DCS monitors the status of these services

e The DCS monitors the environment of the
experiment

— Temperatures, atmospheric pressure, humidity
— Radiation
— Magnetic field



Cooling water

temperatures

erature Pressure I Hurmdity I on I Ramzes

Ciooling water | 4| »

n_1: rck_Panels'RackPanel.pnl

Courting Rooms | Temperatures Cavern

Mixed In
Mixed O

9/11/2013

A0 AQ4 | ADS | ADB | AD7 Ald | AlS | AlB AlB | A9 | A20 | A1
(R (Y Y | Y O (A0 | (TN | A N (O | N |

:Znne C—m
coo COZ2 | co3 | Co4 | cO5 C12 | ¢13 | C14 Cle | C17 | G168 | G189 | C20 | C21 | C22 | C23 | C24
(| T | D N (O (R | (TN | (| AT [ AR (| | [
C25 C27 | cz23 | C29 | C30 C38 | c39
(A | T | Y T Y A (N |

—Zone I—m
100 02 | 103 | 104 | D5 17| ne | n9 121 22 | 23 | 24 | 25 | 126 | 2F | 28 | 129
(TN | T | S| (Y O (| TN | (S| AT [ A { [ Y Y | [
130 132 | 133 | 134 | 135
(RN | (Y| [T | Y| (e

—Zone 0—@
o0z 004 | O05 | 008 | Q07 015 | 06 | 017 019 | 020 | O21 | 022 | 023 | 024 | 025 | 026 | 027
(TN | TN | Y| N (Y O (RN | (Y| (T | A | (N AR TN | (Y O (N[ | (O
025 030 | O31 | 032 | 033
(AT | T | N YT

yeliaw - s0me alarms active
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Services and Fnvironme

Alice Magnet Control Systermn 3/17/2010 U043
r Dipole L3 Solenoid i
Current 0100 A Emcy ShutDDwnI TRUE Current I 14800 A Emcy ShutDown | TRUE *
Set Current 0.000 Faolarity NEGATIVE SetCurrent| 0oon A Folarity MEGATIVE
| Tempin 2017 Fiamping Sts FALSE TempIn 2109 C  Ramping Sts FALSE
Temp COut 20,52 Steachy Sts FALSE Temp Out 2134 C Steady Sts FALSE
Magnet status RV s T T
Dipole Current Solenoid Current
|| save | Other =14 g aute Tme Renge - | ¥ dxes ~| Save | Other ~|1:1 | log [ aute
o o
3 =
Sat
=l
e
= :
S
Sal
CEN systems status ]
o [
LR R RN L AR AR ALY RRAR eany naananns ana N R A L W L Ly S LS s pua sy T
115000 P 120000 AM  1Z1000AM 122000AM  1Z3000AM  12:40:00 AM Z0000AM  B0000AM  120000PM  400:00PM  SO0O0PM  12:00:00 AM
SMERUD 37RO GATRM0 3ATR0I0 3A7RM0 SA7R010 162010 SMER010 3MGE0N0 BAERMO  IABR010 3A7EMO
FM7R01012:43:37 AMAE Dipole Cu 0.1 3MT/201012:43:37 AMA 34 Solenoi 148
Dipole Temperatures In & Out Solenoid Tempemlures In & Out
Timz Range ~| ¥ Azes -| Save \ Cther = 11" log [~ autc Time Range '| W Axes '| Save | Other = 11'_ log [~ autc
e 3 :
7=
Mixer Pump Exhaust Dismibution | Purifier Others - E
- [ Homndfun ]G EE — 7=
lLine1 Ratin ] \anessule -10.0 mbar [CirculationFlow n 9 Nm3/h | ETEE ColRuriolume 82.0 m3
Line2Ratio X [DutPressure 0.6 bar  [BufferPressure ColBRurtvolume 0.0 m3 :
g PressuieSetpoint  -10.0 mbar ||CirculationPressu. 1 ICollnFlow 0.6 m3th 4 g S pedpeppaoapedegen oo oo
5 (CoBinFlow 0.0 m3/h Z:00:00 A0 BOD00AM  1Z0000PM  40000PM  S0G0DFM  1200:00AM Z.00:00 &M S00004M  1200:00PM  %00:00PM  SOC00PM 120000 AN
362010 SM62010  3AGE0I0 BAERMO  3AER0I0 3A7EMO 3H 6010 SMBR0I0 FABZOI0 EEH0I0 3MBIR0I0 3A72010

calica
lLineRatio 0% [InPressure -25.2 mbar [CirculationFlow 2.3 Nm3/h CobRuriolume  343.0 m3  finFlowmeter

LineZR atio % |0uPressue 1.0 bar  [BufferPressure 1.0 bar CaBRurialume 0.0m2 [OutFlowmeter
-25.0 mbar |[CirculationPressu, 0.9 bar (Coldlnflow 1.7 m3/h|
(ColBilnflow 0.0 m3/h|

] BTN [
InPressure . [BufferPressure 2 IC 0.0 m3  [|ColRurty ol 0.0 m3
[DutPressure X [CirculationPressu. E C 15147.6 m3 _(|ColBRurivolume 0.0 m3
Pump Currentload X IColdlnFlaw 0.1 m3/hColainFlow 0.0 m3/h)
PumplCunentSpeed 429 speed IColBlrflow 17.0 m3/h{|ColBInFlow 0.0 m3/h|
PressureSetpoint 0.4 mhar Absorber

3HT20M012:43:51 AMBS3 Dipole Tin 2017 Dipole Tou 20 52 FNTI201012:43:51 AMBE2 Solenoid © 21.09 Solenoid 21,34

PressureSetpoint

Membrane

Line1Ratio
Line2Ratio
(T atalFlow

EvapoiatoFressui. 0.0 bar
Huamidity 61451 ppm

Humidifier

lLineRatio
LineZR atio
(TctalFlon

lLine1Ratio
Line2R atio
[TctalFlow

0038 31772010
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RAMSES radiation
monitors

Temperature, pressure,
humidity

; N%IJ?glﬁELABLE - Wisgers 15 spkrr7 B apkrra
G EErE HI[ 273 mT M08 mT
] He[ e ol |He[ i mT
H3[57 36 mT
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T.[87E ©
HI[ 5370 mT

o
H2[ 000 mT|— |He[ am79 mT
H3[-451 90 mT

H3[ 000 mT H3[ 32,40 mT
I TS N & f TRl T.[C2048 ©
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'\"\'l_-. Temp Trends: . " Temp Trends Temp Trends | | [ Temp Trends H2[ BREE 27 mT
7 T H3[ T EFT mT
e A = -
- . | @A
! AL ) Bfield Trends
. * Temp Trends

S :
1 ETI MZI/ T
R[S W
H3[ 995 mT|
(o). .
T.| 1988 C Dipclelnside
H1[=Ta 8 mT
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H3 075 mT
T.[E22EE

Bifield Trends |

Bfield Trends

L3BKFE—= LIBKF4
H‘I_-W r_n_T_ r :H1 £.05 wT Temp Trends
o [HE A TR 25 B4 mT
“|HIAEEEEE mT H3[421.85 mT
1T 232 c| 7] 2282 C
Brield Trends Biield Trends 5 5

Temp Trends ||~

LaBSFE——
S LTI
el e
H3[2E 58 mT -
TIZmeEm c
Bfield Trends |-
)

s [

Temp Trends Temp Trends
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Summary

* ALICE DCS is based on commercial SCADA system called WinCC Open
Architecture hitherto known as PVSSI|

* DCS has to assure efficient, yet safe operation
— Standardize where possible; hide complexity and diversity
— Modelling through finite state machines
— Continuously Develop user interfaces to ease operator tasks
* Future
— Exploit experience of last years of operations
— Review state machines, simplify where possible
— Improve user interface
— Aim for further automation in the operation
— Improve robustness of the communication with external systems

9/11/2013 Anik Gupta ICTDHEP 56



BACKUP SLIDES
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e OPC-industrial standard

* Implemented in PVSS as a manager
oroviding generic interface

 |n ALICE most commercial devices
are controlled via OPC

~200 000 OPC items used in DCS

Standardized Device
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.—Controlling Custom Hard

* Custom modules typically come with
software packages developed by
engineers

— Incompatible with PVSS

* Missing link to PVSS

— Transport protocol
— Communication standard

 The main objective of ALICE DCS:

— Hide the device complexity

— Provide a generic communication protocol
covering all custom architectures

Custom Device
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* The tools supplied with
the hardware were
designed for laboratory
environment

* First step:

— PVSS and C++ imposed as
the only platforms for the
production system
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— Implemented and supported in PVSS and C++ (by

CERN)
— Client/server architecture =
— Robust and stable L2

DIM : DIM
Server : — CIient
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