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Session 5

\

\

- LS1 general planning and strategy for LHC, LHC injector

- Powering tests before LHC warm-up: What is new from Chamonix 2011?
- LHC consolidation of the superconducting circuits
- R2E strategy and activities during LS1

- Vacuum upgrade

- Cryogenics system: strategy to achieve nominal performance and reliable operation

- LHC experiments upgrade and maintenance

- QPS upgrade and machine protection during LS1

- EN-EL upgrade and consolidation

- EN-CV upgrade and consolidation

- Access strategy in the accelerator complex and experimental areas

- RF upgrade program in LHC injectors and LHC machine

- What is the maximum reasonable energy?
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LHC
?Mncmno: Splice Consolidation
b —
EALI(& detactor completion
rrus ( f.)v\-.nllnni.mnn and new for w.ud’
CMS - FWD muons upgrade +
Consolidation & infrastrastructure
LHCb - consolidations l
wjectors  [LTTTTTT T [TTTTTTTTT] | [ETTITTTTTT [ |
* Repair defectuous interconnects o , _ .
- Consolidate ALL interconnects 10-15 % of interconnections to be
with new design opened and to be re-welded
- Finish off pressure release valves 100% (10°000) to be consolidated

(DN200; 4 sectors: 2-3, 4-5, 7-8, 8-1)
* Bring all necessary equipment up to the
level needed for 7TeV/beam
* Repair He leaks (sectors 3-4 and 4-5)
* R2E (mainly Ptl1 and Pt5)
* Maintenance of all the systems after 3
years of operation

F. Bordry, LS1@Chamonix, 15" February 2012



Driven by the work to install the new pixel layer (Insertable B-Layer (IBL) detector):

- open fully ATLAS (large opening : 2 months)
- bring Muon Small Wheel (9m diameter) on the surface 20 monthS
- bring pixel detector on the surface

- integrate IBL, pixel detector and nSQP in SR1 clean room necessary
- reinstall everything and close
- commission before beam injection

(Ok for beam on
15t August 2014)

‘ '/ %LSl prOJects approved by the
~ . £ Collaboration and already in

LAS 2 yexecution since 2010, ready for
X/ Wottor of Intont LS1 Implementation

/e ‘ ‘
¢ Fhase-l Upgrade
/1739 / | 5
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LABORATOIRE EUROPEEN POUR LA PHYSIQUE DES PARTICULES  CERN-LWCC-2011-08

- Yoke Endcap disk 4 construction at +z and —z ends in situ, f|n|sh 4t muaR SRACAR.SIEH

+z and -z (CSC & RPC) CMS
- 1’'st endcap muon station readout granularity restoration +z & —z

- M1 harral alertranicre rnnenlidatinn and mnve cactar enllectare tg U

CMS technical proposal for the
upgrade through 2020 (LS1 + LS2)
[CERN-LHCC-2011-006; CMS-UG-TP-1
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- Barrel -endcap seal revision for colder Tracker operation
- Piping and test structures for 4-layer pixel cooling

- PLT installation, BRM consolidation & upgrade

- N2/dry-air system upgrade for colder tracker operation

0202 ybnosy: s010818p SO J0 epribdn

Upgrade of CMS detector
through 2020

Technical Proposal

8-29€-£806-26-8L6 NBSI
XX- 11002 DOHUNH3O

The complete programme of all desirable activities would require 23.5

months, but CMS can be ready for beam on 1 Sept 2014. 21.5 months
21.5 months from LS1 start on Nov 2012, by concentrating on critical items. necessary
In fact, a later LS1 start date, <17Jan 2013, would still allow completion on (Ok for beam on 1st
1 Sept 2014 due to critical delivery dates locking the sequence. September 2014)

The present CMS pixel tracker is designed for 25ns, 1 x 1034,

Pixel upgrade. It will be ready to install from June 2016 (matching
LS2 baseline, pre-Chamonix 2011). => LS 1.5 (5 months) 5
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LHCD

ALICE

LSl

- Exchange of the beam pipe UX85/3
- Exchange of beam pipe support structures aroun”’ @6 roves
QN

transparency in the acceptance region
- Consolidation work on the magnet replaci” \\Q\ '\ 2ils and
support brackets. %
- Regular maintenance work on all < @(b‘ Q\/
- Establishing correct pressure r O \e\
LS2: A major upgrade of LH” \, Jto 2% 1033
'e (&\ -

cm-2s-1 with a data taking - 6 sent — might be
too short for the upgr~ 6\ . preparation, for

presentation to the @ \@
‘Q

\
LS1: \e\o Q %(Q
- In O '\ apport structures and
sen @) q/’

- Comp. (\ .1 Detector system by adding the
5 final 1,
- Opening .ur to get access to the tracker for
consolidatic
- Major consol. .Jrk on electrical infrastructure and cooling
infrastructure, v. .ch dates from LEP times 6



- CMS might require a LS1.5 of 5 months after
summer 2016, for the pixel installation

- ALICE and LHCb advance the possibility that a 1
year LS2 shutdown is not long enough, more info
after LHCC step

- In LS1 all experiments require a very high level of
support by various CERN groups. A careful planning

IS necessary to avoid surprises - BE/ABP-SU

- DGC-RP
- EN/EL,CV,HE

nix, 15 February 2012

- TE/IVSC,CRG
- PH/DT

F. Bordry, LS1@Chamo
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Meetings being held with stakeholders

(LHC machine, Injectors and LHC experiments)

v Goal of activities
v' Time key drivers
v' Support needed

For accelerator complex: database of requests
is being filled : LHC and injectors

To detect conflicts/overloads & to decide
what is compulsory, what we can afford &
what we have to postpone to LS2

> Priorities set for LHC machine

» PO: Safety

» P1: Beamto 6.5-7TeV, nominal performance

» P2: Reliable operation improvement
= P3: CERN approved projects
» P4:no CERN approved projects

LA} Stotus: Proposed Priority:

| Preliminary powering tests

Please indicate a titie for your request

General Information

@ Group: BE-OP E Technical responsible: M. Pajer

@ Goal: Complete testup to 7 TeV:
of the missing 600 A circuits (RQS.1281, RQT13.R181,, RQS.R2B2,, RATF.A4582, RSS.A4581, QT13.L581, ROO.AT882, ROS.LEBL,
ROS.RBB2)

RD3.R4, RD3.R4, RD2.R8 and ROXLS
Train 600A and B0-120A circuits ta 7TeV ~ 2-quenches rule was introduced ta shorten commissioning RATLL1RSB,

@ Mod. Opersndi: Pow
incase uench, power again; repeat up to n quenches [r\umberm be defined with MP3 and expens)
I the circuit cannot reach 7 TeV, then dia| an ostics have to be carried out to identify the proble
serious problem, a u ision must be take
Nn[Es -Non mr\fnrml[les on splices, “horts and open circuits (already known and well documented)

@ In which peried do you intend to perfrom the activity ? LS1 [=]
@ Facility concerned:  LHC-machine E|

Resources, schedule support

@ Besources (piase describe your ressources, and the extemal resurces needed to perform the activity)

@ Duration: 4 edays/sector — 2 sectors in parallel Constraints on schedule: before warm-up

@ Support needed from other groups
o @ He O crG [¥] wscl@] wme [ or[d ice @ rRe@
e @ vsc O su @ mpe[@] erc O ol wer [ e

Information on supprt needed from other groups: Cryo OK needed

@ Budget NA,

Other Relevant information

@ Please descibe the impact on other equipment
descibe the impact on other facility

@ Please descibe if a test is needed afterwards
d

escribe the preparatory works needed (in particular if you need support from other groups)

@ Please indicate any other relevant information:

Record: 4 ¢ 1of111  » M b= | Search

.
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General Shutdown works: ABT, Magnets, RP,
fingerit]

Survey: Vertical & Radial measurement
& Alignment

General Shutdown works: ABT, Magnets, RP, lifts...

Cold Checkout & Start-up N Cold Checkout & Start-up I |

WA C 4 comwmissioning
Alvhail prepara tion for ELENA

CTF opeva thonal dates TEC

Early 2014 :Cold check-out and Start up
LINAC3 : set up of Argon and Xenon beam
LINAC4 commissioning

CTF operational

— dates TBC

HI-ISOLDE: Cooling & Ventilation works
AD & ELENA: AD hall preparation for ELENA

Will be detailed during
IEFC workshop
7-9 March 2012
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Powering and ELQA tests prior to Warm-up
(4+4 d)
» qualify circuits except mains to 7TeV
» fault localization..
* CSCM (1 sector)
Warm-up: incl. vacuum leak tests at 80K (1wk) to localize
leaks

Maintenance & consolidation

Preparation for &
cool-down

Powering
tests

10
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Additional period of 1 week stand-by 2014-2015

maintenance in 2014

F. Bordry, LS1@Chamonix, 15" February 2012




LSl Physms to PhyS|cs 24 months
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@‘ Powerlng-tests before LHC Warm up

F. Bordry, LS1@Chamonix, 15 February 2012

« Excluding the main circuits (RBs, RQD/Fs) and not considering sector 34,

at the end of 2008,

all circuits were commissioned to 7 TeV equil. current,

except:

— RQX.L5 was commissioned to less than 5 TeV, due to change in nominal
current
— IPDs

* |_nom was changed for RD3.R4 and RD4.R4 after commissioning, which then
resulted in less than 7 TeV (6.6 and 6.3 TeV, respectively)

guenched 4 times (5816, 5788, 5856 and 5854 A) at less than 6.8 TeV

t Commission up to 7 TeV all circuits,

| in_particular:
RD3.R4, RD4.R4, RD2.R8 and RQX.L5

plus all missing 600 A circuits
plus all circuits in sector 34

« RCBYH4.R8B1 had a ramp-down quench after attaining the nominal (limited to 50 A)
— (1IPO< all fine for 7 Te\/)
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Warm-up
CsoM e l779

* Full support by experts (QPS, EPC) during the testing phase
 nMP3 should quickly analyze critical cases

« To reduce the impact on other activities (i.e. EIQA), powering
tests will have to be performed during evening/night for the high
current circuits; 600 A and below are in phase |

 Documentation:

— Powering procedures will be written this year on the tests to
perform and the way to execute them
— Status report will be written after the campaign, including
» Powering history
» Electrical NC
* EIQA test results: transfer function, etc...
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1. Functional specification has been edited
2. Afinal design for shunt and insulation is available
3. Qualification criteria have been found adequate

Date: 10/11/2011

SPECIFICATION FOR THE CONSOLIDATION

4. The con_solidated “_shunt” design has been endorsed by OFTHBLHG 18 I MSTRBCONINST IR
the Review Committee

Abstract

5. The installation of a single shunt on the quadrupole R T e e
circuit has been endorsed by the Review Committee
under conditions

LMC Main Quadrupole magnets (MQ) in the RQ circuit (6780 interconnections).

Prepared by Checked by Approved by :
Paolo Fessa The Dl-cetskfo F. Bordry
(A Parin, A. Var
C. Garion, C. &M‘eﬂ D.
Duarte Ramoz, F. Bertinell,
Fredecic Savary, msn« G.
wnll-mg mm L Prin,
I, Tock,

R. Principe, F. Cerutti, S.
Rosessler, E. Cennini, Ralph
Trant

F. Bordry, LS1@Chamonix, 15" February 2012
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_u Spemal mterventlons List is deflned

i B

4"\ Exchange of cryomagnets N

-

High inner splice R 8 1 9 For possible low mechanical strength
(2336-2395)

Damaged QH circuit 4 0 4 7 in total but 3 can be repaired in-situ (IFs)

Wrongly oriented BS 2 0 4 Out of 12 dip and 2 SSSs “
Restore RQS in 34 0 2 2 EDMS 103939 (Q23 & 27R3)

Low voltage withstand 10) O 1(0) 1.6kV instead of 1.9 kV, maybe in-situ

repair : beginning of LS1

7
)

e o‘ 3
N

Replace RCBCHS5.L8B1 0 1 1 Q5 L8/ NC 831927/ 2" priority
\‘ Leaks 0 0 0(1) Hopefully repairable in-situ or acceptable
Undulator (1 0O 0 To be decided in 2012
15 4 19

opNiIcau all aluuliu . WUIRK Ul IEAaRS, II1IviDo,

F. Bordry, LS1@Chamonix, 15" February 2012




It has been decided to consolidate the 13 kA splices inside the DFBAs

Same standard as the magnet to magnet ones
Same crew for the repair of splices

Important differences exist wrt to the arc splices so specific design has to be

quickly initiated

2 out of 16 DFBASs will be very difficult to repair in-situ
Failure in the DFBA would lead to a very long repair time

Mock-ups are necessary to define and test tooling and procedures

Current lead number

Electrical connections

Current lead name:

SEaRaas

N
w
~

2 Y BV, BV BV BV
s B —
u;u;u;u;u;u;

fadiis

=2005
7

Lambda plafe

Electrical connections
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M (Copper Stabilizer Continuity Measurement)

ol T e |

Proposal :

Use this method to qualify the consolidation of the splices (And other parts of the 13 kA
SC circuits) for 7 TeV operation and validate the whole bypass circuit

o "n =
. TEns = "';‘
‘A . L2
22

138

= )
T

Planning:

 Final approval in October 2012

» Type test to be done in one sector at the end of the run (4 weeks)
(sector 34 in Jan. 2013)

« CSCM campaign at the end of LS1 (Impact 4 weeks if 8 sectors)

F. Bordry, LS1@Chamonix, 15!
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 Current estimate for IC/magnet work (IC
train, SIT, DN200):
« ~220 persons needed

« ~80 % are identified
(but not all at CERN and experienced)

« Still unknowns (DFBA, NC, undulator,
open issues,...)

 Contribution from CERN groups outside
TE under finalisation (Keep commitment)

* Only 1/3 of staff is trained ; training will
be a challenge in 2012

e Schedule is ambitious

B Trained MIdent, Totrain = New FSU ® Mssing
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Foreseen |mprovements

2011:
- Failures (beam dumps): expected: ~100 -> observed 70
- Performed mitigation actions: IR7 Shielding, QPS/Cryo Patches, early
relocations (PLCs, B/P/WIC, RTUs, Fire/ODH)

2012:
- Failures (beam dumps):
without further improvements: ~ 200 (extrapolated from 2011)
with additional mitigation actions: 30-50 (expected)

- Performed mitigation actions: P1 Shielding, QPS/FGC/Collimation Patches,

additional relocations (UPS, PLCs, Fire)

After LS1:
- Failures (beam dumps):
without further improvements: >600 (extrapolated from 2011)
with additional mitigation actions: < 20 (expected)

- Mitigation actions: remaining relocation (UJ14/16/56/76, US85), remaining

shielding (RR 13/17/53/57), new developments (QPS, FGCs, PC R&D)

20
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Point 1 | 10 groups involved
relocation (UJ14/16 to UL14/16): 15 racks & 2 power converters
shielding (RR13/17): cast iron wall

Point 5 | 12 groups involved

relocation (UJ56 to UL557 and USC55): 35 racks & 2 power converters
shielding (RR53/57): cast iron wall

Point 7 | 11 groups involved
relocation (UJ76 to TZ76): 40 racks

Point 8 | 7 groups involved

relocation (US85 to UL84/86 and UA83/87): 2 UPS, 4 racks, 24 valves positionners,
shielding (US85): cast iron wall

21
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P5 =57 weeks

EL & CE activities in 2 shifts / day

S 56 cool-down = to be delayed

S 56 powering tests = to be delayed
1 month margin w.r.t. S 45

,,,,, P8 = 24 weeks

Lot of activities
already anticipated |

,,,,,,,

[ [ ..

Powering

Tests :
Powering

IS S

— |

P7 = under study

cool down in adjacent sectors

Optimisation needed in view of

Powering

Tests

Powering
Tests

0= Powering Tests
"+ Warm-up

I Splices
. Preparation for cool-down

" Cool-down
. |R2E
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Safety

— All consolidations related to Safety of personnel and of the accelerator will be
completed

Performances

— Vacuum system will be prepared for 7 TeV operation with high bunch populations
up to ultimate

e Electron Cloud will be mitigated whenever feasible (at reasonable cost:
resources & budgets)

e Sources of background to Experiments is a priority: HOM, RF inserts, ferrite
heating...

e Review all the vacuum dewces that have RF impedance fingers (redesign or
repair) | " _

Reliability

— Vacuum systems and ir
will be increased: targe

Operation margin
—  Will give room for mitig
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« PS Complex & TLs
— LINAC 2&3: Maintenance
— LINAC 4: Acceptance tests and start of the installation
— PSB & TLs & ISOLDE: Maintenance and modification of TLs
— PS & TLs: Maintenance and Upgrade of vacuum controls
— AD: Maintenance

« SPS Complex & TLs

— TE-VSC: Maintenance, new vacuum sectorisation and pumping
layout

— Needs expressed by other equipment owners: ABT, Bl, RF, ATB,
MSC

— Project’s related studies: LIU-SPS Electron Cloud preparatory work,
COLDEX studies

TE-VSC group MUST be informed of new

demands as soon as known

F. Bordry, LS1@Chamonix, 15" February 2012
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Cryo Availability [%]
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| | 2010: Nice learning

~| ==LHC (average 90 %)  Curve
| —ATLAS (average 96 %) 2011: Direct effect
—=CMS (average 98 %)

of high luminosity
since spring,

. partially treated

now and to be

continued at Xmas
break

01-Apr-11

30-Jun-11
Year 2011
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F. Bordry, LS1@Chamo

* Nominal performance
— Safety (personnel, hardware, He inventory)
— Cryogenic equipment
« Reliability/availability improvement
— Cryogenic equipment (hardware)
— Spare strategy (hot vs stored)
— Redundancy
— Upgrades (sectorization, ...)

Priority

+



Cryo. consolidation

-

e Consolidation for nominal performance of cryogenics is about on tracks

e Improvement of the cryogenic availability:

— Some measures already taken = 2012 objective: overall cryo-availability
improvement from 90 % to 95 %

— Direct cryo-downs (including SEU) represent 50 % of the total stops
= improvement of user and utility stabilities is also important

— Some long cryo-stops avoided in 2011 thanks to
cannibalization and operation sharing of non-used cryoplants

—> no more possible for nominal operation after LS1
- A strategy of warm compressor spares is proposed: additional budget
estimated to ~7-8 MCHF and manpower need must be consolidated.

e Improvement of sectorization in-between sectors:
— Already optimized for Work 1 (e.g. splice/diode rep ’
— Optimized on 7 sectors for Work 2 (e.g. interventiog

— Could be improved on 7 sectors for Work 3 (e.g. Ma ;
= ~ 1 MCHF for interconnection box upgrade ’

F. Bordry, LS1@Chamonix, 15" February 2012
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Injectors

LHC work
LHC klystron collector ug.

Replace module M1B2
ADT

Thyratron ug/replacement

verify spare

LS1: Splice Consolid.,
Collimation IR3

8 remaining

Swap with spare
ug. cabling, PU

Linac 4

IS/Services Installation

LS2: Collimation,
CC preparation
L4 Connection,
PSB -> 2 GeV

Commissioning

PSB RF Power upgrade
Finemet 5-cell, 6L1R4
Full system 6L1R4
Full system all rings

Beam tests
Beam tests

PSB LLRF upgrade
Prototype hardware
New hardware
Linac4 connection

Beam tests R4 Series production All rings

interlock system, ring synchro

SPS 200 MHz upgrade
RF hardware
Tunnel LSS3
Building BA3/BB3

Stud

ies/tendering

AEWB, BPWA, WP&K
Authorizations Construction

LHC Crab Cavity
Technology Validation
Beam Tests
LHC P4 cryo upgrade

Technolo

| I
Technical Design

‘ ‘ I sps |

gy validation

possible?

Equipment installation

I I I e ange cavities

Equipment installation

Construction

LHC IR4

PS C10
SPS TWC800
SPSTransverse Damper

Preparation (Coldex) Prepare Coldex & CC cryo
Injectors Consolidation | |
PS C201-C206 Renovation

Renovation (1-turn delay FB, fast FB, driver, gap rela

ug. PU, kicker, PS

ys, long. dampe

r, coupled bunch FB, ...)
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e Major upgrades can only be smoothly implemented during long shutdowns

— Re-furbished / upgraded systems should be able to run without major overhaul at
least for 3 to 4 years

e No principal change of the protection functionality required for the LHC after
LS1

— Some protection settings to be adapted to higher energy
e Several requests for enhanced supervision & diagnostic capabilities by
equipment owners, experts and users
— Requested for LHC operation as for hardware commissioning
— Maintainability of the protection systems to be improved

e Enhanced remote control options, less accesses, more automatic analysis and
maintenance tools, configuration databases

| LS1: nQPS for insertion region

LS2: 600 A detection systems overhaul,

Run 2012: R2E i i Run 2013/2014:
magnets, enhanced diagnostics for R2E consolidation phase 2, fieldbus

consolidation phase 1 § quench heater circuits, complete R2E |_NanoFip dep

consolidation phase 1 upgrade, new protection systems, BIS2




e The work performed durmg LSl by W|II require a full re-commissioning of aII protection
systems prior to the powering tests
— Complete electrical quality assurance for all superconducting circuits
— Test of all QPS instrumentation cables
— Quench heater circuit qualification prior to implementation of enhanced supervision

— Complete individual system tests: interlock tests, quench heater discharge tests etc.,
verification of data transmission

LHC CIRCUIT SUPERVISION v5.0
”17

LHC POWERING SUBSECTORS

. . . . . T |
* The re-commissioning will profit from - W= -
the experience gained so far but will : ‘
remain challenging (as usual)

e Additional tests will be required during
the powering tests in order to qualify
some newly installed items

h February 2012

nonix, 1

individual system test, More than 6 months of powering tests

short-circuit campaign OIN OIN OIN OIN

and re-commissioning
R TSR TSI

— — ~—

K adn N K an N K an N




P
Installations starting in 2012 Q4

Install all zones during LS1 starting with

— PS Primary Areas Project (PS A zones in the LHC injector chain;

* PSPSS Main features 2-4 months per zone - 2 zones installed in
e PSPSS Installation planning paralel

— PS Secondary Areas news

e SPS

— SPS Primary Access Control Projec
— SPS Secondary Areas news

EDMS 1164433 v3

PS PSS I&C Stategy:

System Commissioning & Testing (BE DSO &
OP) — 2 months — Jan&Feb 2014

LHC injectors operational by April 2014

Linac4 must be ready for HwWC in 2013 Q1

PS PSS Safety & Access system - Installation & commissioning planning during LS1
Last update: LS1 preparation meeting 25/11/2011

PSS inst. planning: RP & LS1 works constraints & PSS system (current, new ) operation requirements
PSS Commissioning planning: safety chains and PSS system (new) operation requiremants

works preparation z0ne PSS PSS inst. PSS system commissioning 20ne PSS operation
& commissioning zone
EN-MEF to correct/complete 2012 2012 2013 2014
List of PAs in AccessPoint-Planning ints |Apr_|May [lun [lul |Aug |Sept |Oct |Nov |Des [Jan |Feb |Mar |Apr |May [Jun [l |Aug |Oct |Nov |Dec [Jan |Feb |Mar |Apr |May
PSS inst. New Psssys  machines -
Instal. |guration  |Access Points frabe | COMMISS. |operarion 151 Operation

ZONE order |{manths)  |completed *) Order required requirements
LINAC 4 1 2 |veans iwa=son 1 Mar-13 01.May.13 LN PSS inst. (1 AP) = | LN4 HW Commissioning LN2 R PSE start-up
LINAC 2 2| P 2| Mar-14 01.March.13 [z PsSinst. (1 ap) | "
BOOSTER 3| 2|veany pse=3s1 3| Mar-14 20.March.14 |Access point civil eng.: 361 | |PsB Pss inst. (1P4)| SPS start-up
TT2.7T10 4 2|veasrzezes 6| Mar-14 01.May.14 Access points civil eng.: B26S [112 PSS inst. (1 pa) + |

| YEAD1 SWY=151 9 -
CPS Switch Yard 5| I i ieias e a|  Mar-14 20Marchaa Access points civil eng, B151, #83° *™ inst. (2.4P) s stertun

NEADL PSR, T

veaq2 psg-as2,
Ps RING © 6| 4|veanz psR=1s1 5} Mar-14 10.April.14 |Access points civil eng.: 8152, B151, B352 PSR PSS inst. [3 AP)|

eanirP=sa.
nTOF-Primaire ™ 7] 2|veans Tre-znr 7| Mar14 TFP PSS inst. (1 AP)| PS PSS system
nTOF-Target 8| 2[veanz rereans 37 [TFT PSS inst. {2 9 —
EAST HALL El 2 |veanzna-asy 9|z EA1 PSS inst. {2 AP) &
DIRAC 10| 2|vean eazasy 10[? EA2 PSS inst. [1 AP)| DSO Tests
AD TARGET 11 2|vennaoraszs 11]Apr-14 ADT PSS inst. (1AP)
AD RING 1] 2 |veans aomzso 12(Apr-14 ADR PSS inst. [1 AP}
[T Y — 13| 2 [vesst st 13 non meriackea 2°13wks Lz pss inst {2 40
LEIR 14| 2|vean: Leisaso 14{Aug 2014° LEI PSS nst. (1 AP)
ISOLDE / TT70 15| 4se 1s[? (150] No [N [N 2 |50 pssinst. (5 AP)
CTF3.LINAC 18] 2 167 2 (CTF3) |Access points civil eng. No |N N uuvssinsr_tuul\
CTF3.DL/CR 17] 2 177 ? |Access points civil eng. No  |N N CDL PSS inst. (1 AP)
CTF3.CLEX 18| 2 18(? |Access points civil eng. No |N N (CLX PSS inst. (1 AP)
CTF3.CTF2 19| 2 137 | | | 2 o [N [N CT2 PSS int. (1 AP)
(1) nTOF Primaire same safety chain as TT2.TT70 Copper cables & optical fibers during 2012 and LS1 Operation of new PS PSS progressively
(2) SWY & PSR in same PLC, but 2 different safety chains LN3 - 151 Operation : 2 runs of 13 weeks, total of 26 weeks, BUT HOT in May-June, July [ CV constraints) following Accelerators start-up

150 - 151 operation: run with own source, 3 months Apr-June/2013 10-01-2014-28-02-2014] CPSECTF3 for PS PSS
ISOLDE is NOT nmning but HIE-ISOLDE work contimues or has high priority for work in that area according to their planning ﬂl
CTF3 - 151 operation: Unkown! Qutside CV works in bid 378 (so NOT in MAY, June, July) PS5 PS5 commissioned, ready for OPERATION
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Safety
Beamsto 6.5 -7 TeV

Four different types of
CERN approved projects aCtIVItIeS are planned

Not approved projects o Opel‘a'[ion

Reliable operation improvement

A W N » O

= A large amount of
requests from
equipment groups

Priority 1 & Priority 2
but also Priority 3 & 4

= The consolidation of the
Infrastructure

Priority 2

= The maintenance of the
Infrastructure

F. Bordry, LS1@Chamonix, 15" February 2012
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During maintenance and tests, the availability of EL &
CV services will be affected

EL and CV involvements during LS1 are at the maximum
of its capabilities in terms of workforce

A substantial increase of resources to cope with the
work which has reached the limit of the supervision
capacity of the EL & CV staff

Probably all the needs of the equipment groups are
not yet known (What, Why, When, Where)

They must be notified asap to be included in
the detailed planning (especially cabling !)
Priorities will be applied and some
requests will have to be delayed

TIESQ.;
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Energy of the LHC after 2013-2014 long shuht-down:‘

‘Strategy N

* Push the four initial sectors to 6.5 TeV (Nov 2013- Mar 2014)
— See If estimates are valid: ~50 quenches expected in four sectors
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Mo
D=c.

Jan. WWanm-up Wanm-up

PT

Feb.
FAmir.
Apr.
Puliany
.
= Jul.
S,
S=p.
Ot
Fhorar_
D=
Y.
=
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© Fix 6.5 TeV as LHC energy and push the other four sectors there

® If more quenches are needed, fix 6.25 TeV as LHC energy and
push there the other four sectors (~10 quenches expected in four
sectors)

F. Bordry, LS1@Chamonix, 15" February 2012
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. LHC machlne needs 20 months (spllces magnets and R2E)
v Baseline Start date: 17" November 2012 (break points end of June &
August; importance to have powering tests and LHe out before Xmas)
v Resources globally OK for Priority 1, thanks to collaborations (Poland,

Russia, Pakistan,...) , move from departments and groups (BE-OP to be
finalized)

v" Detailed resources review (incl. injectors) in progress (EN-EL, EN-CV,
TE-VSC, survey, transport,...) — Priorities must be applied, all requests will not be
satisfied

v" Physics to physics : 24 months ; Xmas 2014: NO Technical stop (one week of
standby ?)

* LHC experiments need 12-21.5 months: important
maintenance and upgrade
v' From 12 months (LHCb 12, Alice 15) to 21.5 months (ATLAS 20,
CMS 21.5)
v" New vacuum chamber for 3 experiments (LHCb, ATLAS and CMS) :

delivery date is the bottleneck (no closure of caverns before end of
August 2014)
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* LHC injectors and experimental facilities closure in 2013
v Resources redirected towards LHC upgrade and consolidation
(MSC, VSC, EPC, MPE, OP, MME, EL, CV,...)
v’ 2014: a standard year (LINAC4 will not be connected to PSB during LS1)
v' Exceptions in 2013 should be justified, limited and validated
according to maintenance work (water, electricity,...) with limited

specialist support More in IEFC workshop
7-9 March 2012

Global planning is in a good shape and detailed schedule being
implemented (“On y voit plus clair I")

We must maintain regular discussions and meetings between accelerators
(LHC and injectors) and experiments to finalise the best program

It's crucial that ALL the groups fill the “activity database” and announce the
needed supports (LHC, injectors, experimental areas) to get a CERN-wide
“resource-loaded planning”.

It'll be more and more difficult to move the LS1 start date

Thanks for your attention




