LHC commissioning with protons – organisation
R.Bailey
1. Introduction

The following concentrates on commissioning the LHC machine with protons. The detailed organisation for the technical services, the LHC injectors and the LHC cryogenics are not discussed. It is understood that these activities will together require several people on shift in the control room. Hardware commissioning is assumed to have been successfully completed. Ions will come later.
The overall picture is to have a central team of people driving the LHC beam commissioning, whose main thrust is to press on with the agreed program. This team works 24/7, and hence is composed of shift workers and associated supervision.
This team must have considerable and effective support for many accelerator systems. This support is a major enterprise, and will need to be organised effectively.

2. Organisation


[image: image1]
3. Roles and responsibilities
3.1. Machine Coordinator
Role: Take overall responsibility for the LHC machine for a period of 1 week:
· Definition of the LHC commissioning program

· Implementation of the agreed LHC commissioning program

· Supervising and directing the shift crews

· Ensuring the necessary follow up is done

· Chairing daily commissioning meetings

· Reporting progress and problems to the wider community
3.2. Commissioner 



Year 1, maybe Year 2

Role: To execute the LHC commissioning program during an 8 hour shift:

· Definition of the LHC commissioning program

· Pushes forward the agreed LHC commissioning program during a shift

· Hands-on work on the machine

· Make the necessary beam measurements and implement corrections

· Pass on information to EICs for incorporation into routine operations

· Not obliged to stay in CCC if there is no beam

· Scheduled ~weekly, according to needs
· Committed to doing this until LHC operation becomes routine enough for EICs
3.3. Engineer in Charge (EIC)


Long term (years)

Role: To run the LHC machine during an 8 hour shift:
· Definition of the LHC commissioning program

· Assumes overall responsibility for the LHC machine from the CCC

· Drive the machine through the regular operational cycle

· Establish procedures for future operation

· Scheduled shift work weeks or even months in advance
3.4. Control Room Operator


Long term (years)

Role: to assist the EIC during an 8 hour shift.
· Equipment checking and surveillance

· Beam monitoring and correction

· Drive the machine through the regular operational cycle

· Establish procedures for future operation

· Scheduled shift work weeks or even months in advance
3.5. Personnel

The following names have been agreed between S.Myers, R.Bailey, P.Collier, O.Bruning and the people concerned.
3.5.1. Machine coordinators

	Name
	Group

	R.Bailey
	OP

	M.Lamont
	OP

	(O.Bruning)
	ABP

	(P.Collier)
	OP


3.5.2. Commissioners

	Name
	Group
	

	Arduini
	ABP
	OK

	Assmann
	ABP
	OK

	Fartoukh
	ABP
	OK

	Giovannozzi
	ABP
	OK

	Uythoven
	BT
	OK

	Wenninger
	OP
	OK

	Zimmermann
	ABP
	OK


3.5.3. EICs

Aim to hire staff into AB-OP-LHC with a range of experience
	Name
	Start date

	S.Redaelli
	01.06

	M.Gruwe
	01.06

	R.Alemany
	08.06

	L.Ponce
	08.06

	W.Venturini
	01.07

	V.Kain
	06.07

	A.Macphersen
	11.07


3.5.4. Operators

Pool of 12 under training

	Name
	Beam experience end 06
	LHC experience end 06

	M.Albert
	SPS expert, PS experience
	Tevatron 05
	SM18 05
	LSAT
	HWC 06

	G.Crockford
	SPS expert, PS experience
	Tevatron 05
	SM18 05
	LSAT
	HWC 06

	A.Rey
	SPS expert, PS experience
	Tevatron 07
	
	LSAT
	

	R.Giachino
	SPS expert
	Tevatron 05
	
	
	HWC 05-06

	L.Normann
	SPS expert
	Tevatron 06
	
	LSAT
	HWC 06

	D.Jacquet
	SPS expert
	Tevatron 06
	
	LSAT
	HWC 05-06

	R.Suykerbuyk
	PS expert
	Tevatron 06
	SM18 05
	
	HWC 06

	GH.Hemelsoet
	PS expert
	Tevatron 05
	SM18 04-06
	
	

	E.Veyrunes
	SPS experience
	Tevatron 07
	SM18 04-06
	
	

	F.Pirotte
	SPS experience
	Tevatron 07
	SM18 04-06
	
	

	F.Follin
	SPS expert
	
	
	
	

	L.Pereira
	SPS expert
	
	
	
	


3.6. Accelerator Systems
The LHC is an aggregate of accelerator systems, with dependencies between many of them. Some of these systems can be thought of as predominately equipment systems (such as magnet circuits and power converters), some are better thought of as essentially beam-based systems (such as the machine aperture), while most fall in between, requiring both equipment and accelerator physics expertise. All of these systems have to be commissioned with beam and will subsequently require expert support to maintain performance at the required level. 
For this we need to define a person or a small team of persons who will assume overall responsibility for each system as far as performance with beam is concerned. This person or team should;
· Ensure beforehand that the system specification is clear and that all necessary tools, including software, are in place for first beam or when required.

· Ensure that the system performs to specification as far as the beam is concerned.
· Ensure that all the necessary beam measurements are performed during commissioning and that any necessary corrective actions are implemented.

· Take account of other dependent systems.

· Do this in close collaboration with the central commissioning team described above.


	LHCCWG

	Technical Services
	TI operations
	P.Sollander
	PC

	
	Controls
	H.Schmickler
	ML

	
	Electrical supply
	F.Rod Mateos
	RB

	
	Cooling and ventilation
	J.Inigo-Golfin
	RB

	
	Access & safety systems
	T.Pettersson
	MG

	Hardware Commissioning
	Cryogenics
	L.Serio
	GA, SR, WV

	
	Main Ring Magnets Performance
	A.Siemko
	WV, MG

	
	Insertion Magnets Performance
	R.Ostojic
	WV, MG

	
	PIC
	B.Puccio
	WV, JU

	
	QPS
	K.H.Mess
	WV, JU

	
	Power converters
	F.Bordry
	WV, JU

	
	Magnetic Model
	L.Bottura
	WV, MG, SF

	Beam Commissioning
	High level controls
	M.Lamont
	Lots (see details)

	
	Timing Systems
	J.Lewis
	ML

	
	Vacuum
	N.Hilleret
	RA, FZ, GA

	
	Machine Protection Systems
	R.Schmidt
	JU, JW, VK, AM

	
	Radiation Protection
	D.ForkelWirth
	RA, PC

	
	Radiation monitoring
	T.Wijnands
	RA, PC

	
	Beam Transfer
	V.Mertens
	JU, JW, VK

	
	Beam Instrumentation 
	R.Jones
	Lots (see details)

	
	RF
	T.Linnecar
	GA, MG, WV

	
	Collimation
	R.Assmann
	RA, SR

	
	Experimental Conditions
	H.Burkhardt
	HB, AM

	
	Operations
	R.Bailey
	Lots (see details)

	
	Accelerator physics
	O.Bruning
	Lots (see details)


3.7. Summary of who is doing what

3.7.1. EICs
	Name
	Accelerator systems

	M.Gruwe
	Procedures

	
	Beam in the Injectors

	
	RF

	
	Access

	
	

	S.Redaelli
	Procedures

	
	Squeeze

	
	Collimation

	
	Aperture

	
	

	R.Alemany
	Procedures

	
	Sequencer

	
	

	
	

	
	

	L.Ponce
	Procedures

	
	Beam loss monitors

	
	

	
	

	
	

	W.Venturini
	Procedures

	
	Magnets performance MPP

	
	Magnetic model

	
	PIC, QPS, Power convertors

	
	

	V.Kain
	Procedures

	
	Machine protection

	
	MCS

	
	

	
	

	A.Macphersen
	Procedures

	
	Experimental conditions

	
	Machine protection

	
	

	
	


3.7.2. Commissioners

	Name
	Accelerator systems

	G.Arduini
	Beam in the Injectors

	
	Cryogenics

	
	Vacuum

	
	RF

	
	Screens

	R.Assmann
	Collimation

	
	Vacuum

	
	Radiation protection/monitoring

	
	Collisions and beam-beam

	
	BLM

	
	Luminosity and monitors

	S.Fartoukh
	Magnets performance

	
	Magnetic model

	
	Optics

	
	PLL

	
	

	M.Giovannozzi
	Magnets performance

	
	Magnetic model

	
	Optics

	
	Beta beating

	
	Profile monitors

	J.Uythoven
	Beam transfer

	
	Machine protection systems

	
	PIC, QPS, Power convertors

	
	

	
	

	J.Wenninger
	Beam transfer

	
	Machine protection systems

	
	Beta beating

	
	BPM and orbit

	
	PLL

	F.Zimmermann
	Vacuum

	
	Lifetimes

	
	Aperture

	
	Separation and crossing

	
	Impedance

	
	Schottky monitors

	
	Luminosity monitors




































































Operator





Scheduled shifts long term


7 needed





EIC





Scheduled shifts long term


7 needed





Commissioner





Scheduled shifts years 1, 2


Pool of at least 7 needed











Accelerator Systems 





As required


Defined responsibilities





Machine Coordinator





Weekly responsibility


3 needed
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