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TEST FACILITY BEAMLINE DESIGN

I. Access:

Component installation, removal, and maintenance

Personnel evacuation

II. Safety Issues:

Approved primary beam controls

Accident control

III. Shielding and Radiation Control

Occupancy requirements

Passive shielding and labyrinth requirements

IV. Beam Requirements for Hydrogen Absorber Test Stand

Beam size, intensity, stability, and variability required

V. Beamline Components

Inventory of existing components

Components to be built

ACCESS

Requirements:  

· Maintain an ~2m aisle for component installation, removal and maintenance
· Cannot block easy egress of personnel in case of emergency
Existing Ramp Enclosure:

· Cubical enclosure, roughly 10’ on a side
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                Beamline center must located about <1 m from an enclosure wall

Linac layout and beamline restrictions:

· Linac runs due project south with an access aisle on the west side
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Upstream of shielding blocks, aisle continuity is preserved only on the south-southeast side, indicating the line must be installed adjacent to the more easterly enclosure wall.

· All present Linac and beamline components, and future
components for this facility upstream of the shielding blocks are or must be designed to be transportable in the 750-keV or upstream Linac equipment elevator.  (The only exceptions are the drift-tube Linac modules and the spectrometer magnet, both of which can be dismantled for the elevator.  If one of the Linac modules breaks and must be repaired outside of the Linac enclosure, at a minimum, the test facility’s beamline and shielding will be removed to bring out the module.) 

Test Facility Access (downstream of shielding blocks):

· Clear access from the equipment aisle to the entrance ramp/rollup door in the test facility

The beamline can be moved to the westerly side of the tunnel enclosure wall to permit more transverse space for the absorber test stand relative to the easterly experimental area wall.  However, shielding blocks and all components must be installed from the side adjacent to the entrance as the beamline/beampipe cannot be crossed with the required machinery.  This implies both the shielding blocks and the dogleg to this side occur at the entrance to the experimental area.
SAFETY/ACCIDENT CONDITIONS

Requirements:  

· A primary and secondary critical device (interlocked power supply)
· Active monitoring, one-pulse accident control and adequate shielding control of accident conditions
Critical Devices--Controlling Extraction of Primary Linac Beam:

· Two powered horizontal bends will be required for critical devices.  Presently the main extraction pulsed dipole which kicks primary Linac beam into this line will serve as one critical device; the second is under discussion. 

Lockout of either power supply will completely prevent transport of primary beam down the transport line.  A beam plug will also be required for any spray of beam which might make it into the transport line.

One-pulse or defined accident conditions

· This will most likely require active radiation monitoring devices, depending on degree of passive shielding to personnel areas such as counting houses and offices and, as importantly, radiation of experimental equipment and potential residual dose rate or equipment failure
SHIELDING AND RADIATION CONTROL

Requirements:

· Passive shielding and labyrinths consistent with occupancy specifications (no straight-through penetrations to a primary beam enclosure and probably a beam stop will be required)
For unlimited occupancy of experimental area it will require (at least) present amount of shielding blocks and no straight-through penetrations (all cable and water penetrations must dogleg through the shielding blocks.  Even with a beam plug a dogleg/labyrinth bend may be required in the beamline, again, which must occur at the entrance to the test facility.

Labyrinths for all access:

· Personnel and equipment access to experimental area will require labyrinth configurations 

NOTE:  The test facility experimental area will be defined as a primary beam enclosure subject to the appropriate safety measures and systems.  This automatically implies extension or a copy to the Linac safety system and interlocks.  

THIS IS NOT TRIVIAL.  CONTROLLED ACCESS SYSTEMS/ INTERLOCKED DOORS WILL BE INSTALLED.  EXTENSIVE TRAINING OF ALL PERSONNEL COMPARABLE TO PRESENT MACHINE OPERATORS WILL BE A REQUIREMENT.
BEAM REQUIREMENTS

Upstream of Shielding: Linac enclosure and ramp/tunnel

· Point of extraction must occur downstream of present transfer-line electrostatic Chopper, but upstream of focussing quadrupole, QB2—only long drift spaces currently available in which a horizontal bend can be placed and enclosure walls can be avoided.

       Extraction must occur here  

       in order to avoid this enclosure wall


Exit Ramp relative to existing lines
Linac + Chopper + extraction drift + quad + drift +  400-MeV lambertson (right to left)
· Because of field limitations (<7kG) on H-, a horizontal kick will most likely be initiated upstream of the Chopper, to assist in extraction of Linac beam.  Downstream Chopper end flange will need to be replaced.

· Beam Plug

· Stripping foil to convert H- beam to protons. Residual H- and H0 beam will strike shielding blocks.  

· Primary collimator to keep beam halos from striking experimental apparatus

Downstream of Shielding Blocks, Test Facility Experimental Area

· Secondary collimator to protect apparatus surrounding target from residual activation

· Local control over beam size, match to solenoidal channel requirements, 1- 12cm variation of initial beam (90%) size can be accomplished by optics and/or collimation.  Control by optics will necessarily change beam profile, such as divergence.

· Occupancy Limitations near irradiated hydrogen absorbers, and more importantly, the high-intensity beam dump.

BEAMLINE COMPONENTS: INVENTORY 

Primary Beamline Active Components

	Component
	Type
	Qty.
	Inventory/

Location 

	
	
	
	

	DIPOLES
	
	
	

	
	Cooling Ring 

Eartly Cor. Elements 

(800 GeV)
	5
	5: MS,RS,D

>5: MS

	
	
	
	

	      Stands
	
	5
	

	
	
	
	

	QUADS
	
	19
	

	
	200-MeV
	11
	13: D,BS

	
	Cooling Ring
	13
	13: MS

	
	
	
	

	    Stands
	
	19
	

	
	
	
	

	COR.

ELEMTS.
	Air-core trims
	10
	

	
	
	
	

	PULSED

DIPOLE
	Design required
	1
	

	
	
	
	

	    Stand
	
	1
	

	
	
	
	

	SMC 

DIPOLE
	Stopped Muon Chan.
	1
	1: LA

	
	
	
	

	    Stand
	
	1
	

	
	
	
	


MS= Magnet Storage

RS=Restricted Storage

D=Decomissioned

BS=BD storage

LA=Los Alamos Storage

Primary Beamline Power Supplies

	Component
	Type
	Qty.
	Inventory/

Location 

	
	
	
	

	DIPOLES
	
	
	

	
	Cooling Ring 

(20V @1kA)

(or Eartly)
	4
	1 / BS

	
	
	
	

	QUADS
	
	19
	

	
	200-MeV

(HP4050:

40V@50A)
	11
	10: D,BS

	
	Cooling Ring

(10V@700A)
	8
	

	
	
	
	

	COR.

ELEMTS.
	Bulk Supply

(80V@150A)
	1
	1:BS

	
	
	
	

	PULSED

DIPOLE
	15 Hz Supply
	1
	

	
	
	
	

	SMC 

DIPOLE
	Stopped Muon Chan.

(64V@1kA)
	1
	1: LA

	
	
	
	

	
	
	
	


*includes spare

Primary Beamline P.S. Controllers

	Component
	Type
	Qty.
	Inventory:

Location 

	
	
	
	

	DIPOLES
	
	
	

	
	Cooling Ring 

(or Eartly)
	1Chassis

4 units
	1 Chassis

4 Units :

BS

	
	
	
	

	QUADS
	
	
	

	
	200-MeV


	4Chassis

10Units 
	2 Chassis

6 Units:

BS

	
	Cooling Ring


	3Chassis

8 Units
	

	
	
	
	

	COR.

ELEMTS.
	
	1
	1:BS

	
	
	
	

	PULSED

DIPOLE
	15 Hz Supply
	1
	

	
	
	
	

	SMC 

DIPOLE
	Stopped Muon Chan.

(64V@1kA)
	1
	

	
	
	
	

	
	
	
	


Primary Beamline Stripping Foil, Collimators, Diagnostics

	Component
	Qty Required
	Inventory

	
	
	

	Stripping Foil
	1
	

	Collimators
	2
	

	BPMs
	6
	

	MWs
	6
	

	Toroids
	2
	

	Loss Monitors
	5
	

	
	
	

	TOTAL
	
	


Primary Beamline Safety System

	Component
	Qty Required
	Inventory

	
	
	

	Interlock Gates
	1
	2

	Interlock Boxes
	2
	2

	Crash Switches
	6
	4

	Audio and Visual warning system
	6
	4

	Main Junction Box
	2
	1

	Power Supply
	5
	1

	RSS & ESS Control Modules
	
	2

	Wall Flower
	
	1

	Frisker
	
	1

	
	
	


Beamline Utilities 

	Item
	Quantity Required
	Available Inventory

	
	
	

	BEAMLINE POWER (Linac Gallery)
	~100kW
	available

	
	
	

	COOLING WATER
	
	

	Misc. Fittings, Gauges,Valves
	
	

	Water Skid 
	
	(skid #9)

	Modifications to skid
	
	

	Flow switches
	21
	

	
	
	


