CNGS & LTI fromthe“SIT” side...

Outline:
- ST activity
- Equipment groups control systems
- Integration in Control Rooms
- Operation
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Control System Integration

TCR Systems under Control
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TCR Monitoring Requirements

e What do you want ?

o Funchonal Analysis
Which systems should work, when ?
© What should they deliver ?
© What are the interfaces & dependencies between the systems ?

© What to do when all goes wrong ?

: Can the system become dangerous in case of functional or
transmission path errors ?

+ Will the TCR know if some functions are not available ?

13/7/2001

Conclusions

ST project co-ordinator: Mats Wilhelmsson (ST/CV)
- Control matters:

- ST/AA: T. Riesco,

+ ST/EL: S. Poulsen

+ ST/MO: U. Epting, CSAM: L. Scibile

+ ST/CV: D. Blanc
Re-use of existing solutions (SPS ... -> ...LHC)

Industrial Control Systems
- variety: Factory Link, EFFACEC, PVSS, Wizcon

Data integrated in Control Rooms according to roles

- “who does what”
c-> 5{7 restart after major breakdowns (TCR/PCR collaboration to be continued)
- Bi B

. amount of work in 2002-2003
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COMMUNICATIONS SANS FIL

Voix

Surface GSM 900/1800, Walk.-Talk. UHF
Pompiers VHF simplex

Souterrain  GSM 900
Pompiers VHF semi-duplex

Données

Surface GSM 900/1800 (fv 2400b/s, data 9600b/s)
GSM-HSCSD (9600/38400b/s)
GSM-GPRS (155Kb/s)
802.11 ISM 2.4GHz (11Mb/s)

Souterrain  GSM 900
GSM-HSCSD
GSM-GPRS

Principe
Station de base GSM (14 canaux min.) et répéteurs VHF en surface
(LHC1,2,33,4,5,6,7, 8, BB4, P2)

Cable rayonnant et boosters en souterrain

Alarmes du réseau

Les stations de base GSM sont maintenues et controlées par
SWISSCOM

Les alarmes des autres équipements seront traités par TCR

12.07.01, jjg

CONTRAT ACTUEL

OPERATEUR

- SWISSCOM MOBILE
ZONE CUG

- Ensemble du réseau SWISSCOM (Suisse + sites CERN)
ABONNEMENT FORFAITAIRE

- Gestion des abonnements

- Communications voix GSM/CERN — GSM/CERN

- Communications voix GSM/CERN - fixe CERN

- Communications voix fixe/CERN — GSM/CERN

- Stations de bases et répéteurs pour la couverture des sites

CERN (LHC non compris)

- COMBOX et communications avec COMBOX
- Messages SMS GSM/CERN — GSM/CERN

COMMUNICATIONS VERS L’EXTERIEUR

- viale PABX CERN

CONDITIONS

- >2000 abonnements

- liaisons 2Mbits > bat. 58

- emplacements pour équipements SWISSCOM
- alimentation électrique

NEGOCIATIONS PROCHAINES ou EN COURS

- Couverture LHC (y.c. TI2, TI8)
- Abonnement GPRS
- Communications GPRS data

12.07.01, jig

INSTALLATION - PLANIFICATION

- Besoins
Stations de base supplémentaires (négociation avec SWISSCOM)
Choix et achat de ~45Km de cable rayonnant (MS)
Choix et achat des boosters (agréés SWISSCOM)
Installation (~35000 supports, tirage, connectique)
Liaison continue avec tétes de puits
Liaisons des stations de base par f.o. (2Mbit/s)
Alimentation secteur

Contrdle (selon type booster)

- Planification de mise en service

a) Avec les services généraux

b) Avant les géométres (a I'étude)

12.07.01, jjg

CHOIX de la TECHNOLOGIE

- Collaboration CERN-IT-CS et Audit extérieur (TELEPLAN)

- Systémes analysés

GSM
Standard
HSCSD
GPRS
EDGE

UMTS

WLAN
|EEE 802.11
HIPERLAN

DECT

MOBILE RADIO
PMR
PAMR

WIRELESS LOCAL LOOP

BLUETOOTH

IP Telephony over WLAN

- Besoins essentiels en surface et souterrain
Pompiers

Voix
Données

12.07.01, jig




Interlocks

e Hardware interlocks :
- The last gardian before “destruction”.
- Protection against operational errors.
- ~ fast interlocks should be hardware intlks
(i.e. they hit the dump “directly”).
- Hardware #no software involved !

* (Central) software interlocks :
- Protection level on top of HW intlks.
- Useful to prevent/anticipate dumps.
- Provides diagnostics..
- More flexibility & less safety (not fail-safe).

10.07.2001 LTI & CNGS Review - W

Multi-cycling & interlocks

The present SPS interlock systems are
not adapted to multi-cycling

A limitation for efficient running in the future !

10.07.2001 LTI & CNGS Review - W 2

TL hardware interlocks

To protect the CNGS/TI lines we will need ad-hoc
extraction interlocks to protect the lines in case of
hardware faults (PCs, vacuum, magnets,...).

To operate efficiently this system must be

—_— aware of the cycle that is being played !

else interlocks on CNGS will inhibit LHC beams
(and vice-versa...) ...

10.07.2001 LTI & CNGS Review - JW

TL hardware interlocks (2)

At some stage we will also have to listen to the LHC :

- LHC injection interlocks :

* At the latest in 2006.
« Can probably do without for LHC sector test...
e Must be “by-passable” for TL tests (TED in!).

- LHC beam type interlocks :

How do we make sure that we send
what LHC requests (pilot, nominal batch...) ?

Interlock build around SPS BCT...

10.07.2001 LTI & CNGS Review - W 4




TL hardware interlocks (3)

In the far future...

- LHC beam quality interlocks :

« Intensity window : fixed or F(inside LHC).
* Beam emittance

Implementation ?
We have to start thinking about it ...
Requires a certain level of flexibility
-> at the edge of hardware & software intlks

10.07.2001 LTI & CNGS Review - W

Software interlocks : the future

The present SSIS system cannot handle multi-cycling
and is not aware of what cycle is being played.

a more flexible & cycle-aware
"S-  system is being developed in the
framework of SPS2001

Hopefully implemented in 2003/4...

10.07.2001 LTI & CNGS Review - W 6

Hardware interlocks : the future

* Must think about a cycle-aware HW intlk system.

* To ease maintenance ..., it would be worthwhile
to share design choice of the future LHC
intlk system. But :

- LHC timescales ~ 2005 (for beam intlk system)

->too late for TI/CNGS commissioning
- LHC intlk system is short of manpower ...

10.07.2001 LTI & CNGS Review - JW




INBOPerationS, LTI and CNGS Waste Management

e INB activities, in general, concern: e This is a driving factor in many of the operational
O Zonage activities

O Traceability O well documented (full radionuclide inventory), compacted, low
O Waste management level activity waste - has a minimum cost ~30 KCHF/m? for

O Documentation disposal

e LTI and CNGS are fully implicated within the INB, like e Classification of materials coming from within the
SPS and LHC ‘Installation’ is based on the zonage

. . . . . O which is established on the basis of the original design,
e The operational scenario for the SPS will be defined in calculations and operational history/experience - NOT

the coming months under a new project which has yet MEASUREMENT

to be established e Once classified in a radioactive category, equipment
e Some controls requirements are already clear cannot be de-classified

O the number of anomalies in the zonage should be minimised
(zero)

INBOPS, LTI and CNGS, July 2001, J. Poole INBOPS, LTI and CNGS, July 2001, J. Poole

Logging and Monitoring Other Components with INB Constraints

Some of these may have implications for the control system

The following data are required to establish a full history
and as input data for simulations e Quality control

e Beam currents and energy e Control and interlocks of equipment with significant

safety implications (Eléments Important pour le Sécurité)

e Access control

e Beam losses and their distribution
e Optics configuration (including steering)

2 ReelEiie menie i The following are important but unlikely to have controls

implications
e Traceability system

e Radiation surveys and measurements (sampling and
checks on equipment removed from the perimeter)

e Individual dosimetry

INBOPS, LTI and CNGS, July 2001, J. Poole INBOPS, LTI and CNGS, July 2001, J. Poole




Conclusions

INB Operations impact mainly on monitoring and logging
within the control system

Access control and EIS will feature in INB
documentation and the regular inspections.

INB quality assurance will have an impact on all of the
systems mentioned

A permanent record covering the life cycle of LTI and
CNGS components is essential for proper waste
management

INBOPS, LTI and CNGS, July 2001, J. Poole




