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MPS commissioning procedures —
Status and next steps

M.Zerlauth, D.Wollmann, J.Wenninger et al




Next months towards cold checkout and
Beam commissioning

23 |p3| 3a  [pe| s

December
Lecember

.EI'IIE! ‘

nuEry

}

e el oo o o] e

Febnary

March Febrary

April

Beam Commissioning

Ei Physics|

‘ Jure | May ‘ April ‘ Man:h|

DSO & access system tests: Thursday 26" and Friday 27" February

SECTOR test: Saturday 28" and Sunday 29" February

Courtesy M.Lamont @LMC




2015 Q1

Minimum delay option

Controls
maintenance
Jan | Feb Mar
Wk 1 2 3 5 9 10 11 12 13
Mo 29 12 19 26 16 23 16 23
Tu
We .é
Th Powering tests E.—
5
Fr Sector g
test =
= =
Su =

Courtesy M.Lamont @LMC




2015 Q2

Scrubbing for 50 ns

operation
Apr May June
Wk 14 15 16 17 12 15 20 21 22 23 24 25 26
Mo 30 EssterMon g 13 20 27 4 1 18; Whit 25 1 8 15 2z
Tu L J
We T51
" " - - | o I
Th Recommissioning with feeension E
beam i i
Fr G. Friday 1stMay £ Intensity ramp-up
® with 50 ns beam -
Sa =
(=8
v
Su

« 8 weeks beam commissioning
 LHCf and VdM still before TS1
« TS1 shifted by a week

Courtesy M.Lamont @LMC




Status of MPS commissioning procedures

* New template: http://Ihc-mpwg.web.cern.ch/lhc-mpwg/MPP-Meetings/No84-13-12-

2013/MPS Template.doc

MPS5 System

Collimation System Commissioning
Injection Protection System Commissioning
Beam Interlock System Commissioning
Powering Interlock System Commissioning
Vacuum System Commissioning

Beam Dump System Commissioning

FMCM Commissioning

BLM System Commissioning

Warm Magnet Interlock System Commissioning
Safe Machine Parameter System

Software Interlock System

Beam Current Change Monitor

Current Author/responsible

R.Assmann, S.Redaelli
V.Kain, J.Wenninger
B.Todd, B.Puccio
A.Castaneda, |.Romera
J.C.Billy

B.Goddard

M.Zerlauth, T.V.Jevard
L.Ponce, B.Dehning
P.Dahlen, I.Romera

New responsible
B.Salvachua Ferrando
W.Bartmann, J.Uythoven
S.Gabourin, C.Martin
|.Romera

G.Pigny

C.Bracco, l.Uythoven
|.Romera

B.Holzer

R.Mompo, M.Zerlauth
S.Gabourin
1.Wenninger
D.Belohrad

MPP presentation EC
13.05.2014
24.10.2014
25.04.2014
31.01.2014
31.10.2014
21.03.2014/13.05.2014
31.01.2014
24.10.2014
21.02.2014
25.04.2014
31.01.2014
30.01.2015

Approved
Ongoing since Sep 2014

Ongoing since Aug 2014

Ongoing since Aug 2014



http://lhc-mpwg.web.cern.ch/lhc-mpwg/MPP-Meetings/No84-13-12-2013/MPS_Template.doc
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Filling in the holes...Machine checkout

Wednesday 8:00 (] Timing ‘ LHC request ‘ start testing the LHC request
8:00 B BIS connection to beam dump etc
9:00 5 Vacuum Valves interlock test Beam LOOP Closed
i debugging with everything connected - as prequisite, plus
St 4 o experiments, connection to beam dump etc
23:00 a9 All circuits at 6.5 TeV
23:00 8 BLM | Treshold triggering & HV modulation tests LOOP OPEN
Thursday 8:00 ] Vacuum Beam Loop closed
8:00 8 PIC Sector without faults { 4 hrs * sector)
i Power converters, collimators, RF, Injection, Beam
1600 I - Instrumentation
23:00 B PIC Sector without faults/( 4 hrs * sector)
23:00 8 BLM BLM / Finished? Treshold triggering & HV modulation tests
23:00 a9 OoP Full machine
8:00 8 OoP LHC Access If needed
8:00 8 PIC | Outstandina Interlock MPS tests | Sector without faults/( 4 hrs * sector)
16:00 oP Power converters, collimators, RF, Injection, Beam
Instrumentation
23:00 OoP Full machine




Adapted table of contents

Not to be repeated (eventually only executed at
beginning of run, but not after Christmas or technical
stops)

To be repeated only after longer shutdowns during a run
(e.g. Christmas stops)

To be repeated after every Technical Stop (including
longer shutdowns during a run)

Periodical repetition required, like 1 x per month; details
to be defined in text

To be repeated when LHC optics/crossing scheme is
changed

Table of Cantents

1. INTRODUGTION con i s s s st st s n s n s n s 4
2. BOOPE .. e e 4
T 1 1 ] 4
L I | I 0 L 4
5. INDIVIDUAL SYSTEM TESTS ..o me e e 4
6. LINKS TO OTHER EQUIPMEMNT ..ot n e n e 4
7. SYSTEM TESTS DURING THE MACHINE CHECKOUT ... .. ... ... ..., 4
B. TESTS WITHBEAM ...t 4
2.1 PILOT AT 4B GEY oo 4
2.2 SETUP BEAMAT 450 GEY o s
3.3 BUNCH TRAINS (UP TO 288 BUNCHES) AT 450 GEY o.ovvvvii g
Bod PILOT AT 7 TEY g
8.5 SETUPR BEAM AT 7 TEY oo g
8.6 BUMCH TRAIMS (UP TO 288 BUNMCHES) AT 7 TEV.....ooi e g
8.7 INTENSITY RaAMP UP TO 2ZB08 BUNCHES AT 7 TEY ..o, 5
B e o g g 2 g Ly S s e S DT DT DT T IO DI D IO I T T T I TSI T I =
3.9 STAGES DEPENDIMG OMN CROSSING AT IP REQUIRING TEST.....ooiviiiiiinnn 5
2 B £ = 2 L ] 5
10. APPENDIX ..ot ie e e 5

Plan the different steps of MPS commissioning at best (earliest) within the
available time (which will be short)!!
Clearly identify dependencies and eventual synergies!!!




MPS commissioning web-site
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e e * Not obvious when and under what tests require as
e *  Pre-conditions
*  Duration
R * Machine conditions, beam parameters,...
* Difficult for operation crews to help organising/tracking
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The ACCTESTIng way of test tracking
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Use Case WIC + FMCM + BLM

-> 16Mar ->22Mar ->17May ->31May  ->16Jun ->5 July
Powering ST MC Beam Commissioning SPh  TS1 Scrub 50ns ramp up
Systems
CIW.US15.LR1 0. CIBU nc Circuit 1. Magnet_FLT = 2.PC_FLT | 3.OP Abort 4. WIC-BIS | | 3. WIC-BIS
Interface. = HWCcompl || 'vs CIBU vs CIBU vs CIBU time prop time prop
CIW.UA83.LR8 @ 450GeV | @6.5TeV
Tunnel Access Remote Remote Remote Remote Remote
1 hour 30 min 15 min 15 min 30 min 3h
S = after Shutdown T=afterTS T T <3b = SBF SBF
EOF EOF
Selected Circ  Selected Circ
T S

* Each test will be assigned ‘properties’
* Pre-conditions (e.g. UPS power, Wireless,...)
e Access requirements
e Estimated test duration
* Synergies
* Beam parameters (probe, 1 nom b, trains,...)
*  Fill conditions (dedicated fill, EOF,..)

LHC-OP-MPS-0010




Use Case WIC + FMCM + BLM

-> 16Mar ->22Mar
Powering ST MC
Systems
CIW.US15.LR1 o.csu M necircuit
Interface HWC compl
CIW.UA83.LR8
CIF.US152.RD1 0. CIBU nc Circuit
Interface  HWC compl

CIF.SR7.RD34

Tunnel Access
1 hour
S = after Shutdown

-> 17May

Beam Commissioning

1. Magnet_FLT
vs CIBU

2. PC_FLT
vs CIBU

->31May

->16Jun

SPh TS1 Scrub

3. OP Abort
vs CIBU

4. WIC-BIS
time prop

1. FMCM trig
@ 450GeV

Remote
30 min
<3b = SBF
EOF

->5 July

50ns ramp up

5. WIC-BIS
time prop
@6.5TeV

2. FMCM trig
@ 6.5TeV

Remote
3h
SBF
EOF

Selected Circ  Selected Circ

T

S

LHC-OP-MPS-0008
LHC-OP-MPS-0010




Use Case WIC + FMCM + BLM

-> 16Mar ->22Mar ->17May ->31May  ->16Jun ->5 July
Powering ST MC Beam Commissioning SPh  TS1 Scrub 50ns ramp up

Systems
CIW.US15.LR1 0.CIBU  ncCircuit 1. Magnet_FLT =~ 2.PC_FLT  3.OP Abort 4. WIC-BIS fihmélc;ils
Interface  HWCcompl | vs CIBU vsCIBU | vsCIBU time prop o6 5$evp
CIW.UA83.LR8 :
CIF.US152.RD1
0. CIBU nc Circuit . .
CI FSR7 RD34 Interface HWC compl ]@ E‘I\S/I(;:G'\fle\irlg 2@ F6|Y5|E:|-|:|thg
BLMQI.B1R1 cfv-us15-blecsl
0. BLM 1. EMC test 2. SIS BLM 3. Sanit 4. BLM react 5. BLM react 6. BLMDD
x4000 Rad X25 HY ch eilr:; i @ 450GeV @ 6.5TeV Test

Source @6.5TeV

BLmQl.B2L2
cfv-ua83-blecs25

LHC-OP-MPS-0008
LHC-OP-MPS-0009
LHC-OP-MPS-0010




Conclusions

(Draft) MPS documents urgently needed to pour it
into reasonable MPS commissioning plan

MPP team will help to digest documents into comm plan
Time will be short, need to identify synergies to

efficiently execute all needed tests, especially for
beam test

Many tests can already start now, no need to wait
Machine Checkout phase!

Preparatory work for 2015 commissioning plan will
easy a lot the final integration in ACCTEST




