Preparation of the Diagnostic Plate 

Background:

The diagnostic Plate (D-plate) is a multi-diagnostic device being designed by LANL to support the commissioning of the DTL tank one. It provides a unique opportunity to study the LINAC beam at full power and its extensive array of diagnostics would assist the physicist and commissioners in studying the MEBT to DTL matching. It is used to commission the first 7.5 Mev part of the LINAC.

Overall Schedule:

1) Final design review:    


March-2002

2) Procurement:  



April-May-2002

3) Dry assembly at LANL:  


June-2002

4) Ship to ORNL 



July-1-2002

5) Preparation at RATS: 


July to September 2002

6) Installation and testing


October-December 2002

Components:

The diagnostic Plate has the following components:

a) 3 BPMs

b) 1 Wire Scanner

c) 1 Energy degrader

d) 1 Faraday Cup

e) 2 slits

f) 2 Harp collectors

g) 1 8-segment halo scraper

h) 1 Beam Stop/ Faraday cup.

Installation/Integration at RATS based on System Interfaces:
Not only does the D-plate have many device and components but it also interfaces to many systems, which in turn have many interfaces:

1) Controls:

a) Water control flows and monitors

b) Vacuum controls

c) Magnet power supply ramp control

d) Magnet Protection control

e) Machine Protection Control

f) Diagnostics communication controls

2) Water:

a) At RATS, this is not defined yet. We might need to leak check and test the beam dump prior to installation in the tunnel. Leak checking will be done at LANL prior to shipping. We are discussing to x-ray the weld joint at either ORNL/ LANL or the vendor to assure quality control. This issue is under discussion. 

b) PLC Software to monitor the status of  the D-plate cooling system.

3) Vacuum:

a) Manual vacuum valve, connection and verification

b) Evaluation of fast valve to protect the DTL/MEBET in case of radiation damage of the beam stop, release of water in the tank.

c) Addition of fast ion gages and vacuum pumps.

d) Leak checking of the D-plate at the RATS.

e) Installation of vacuum windows directed toward the Wire-scanner to diagnose/ monitor the wire vibration in motion. (This task is ORNL responsibility and would not change the scope of work activities at LANL.

f) Installation of a tee for Laser wire(this is a modification to D-plate at ORNL and would not  change the scope of the work at LANL).

4) Machine Protection:

a) Integration of the Machine protection system and Magnet current, integrated beam intensity, thermocouples, carbon wires, View screen, Faraday cups and slit and collector.

b) Water Interlock.
c) Vacuum interlock
d) Control room interlock
e) Loss mechanism interlock
f) EDM screens and EPICS screens.
5) Alignment:

a) Pre-alignment of the diagnostics in the RATS to the specification table prepared by Mike Plum from the Physics requirements.

b) Add Fiducials to the components to have redundancies to help installation in the tunnel.

c) Measure the statistical errors of the wire scanner motion for specified number of wire cycles. Beam stop is removed and the laser tacking measures the destination of the wires as they move in and out.

6) Magnet:

a) Install a controller card to and magnet current monitor (shunt current)

b) Control interface and machine protection interface.

c) Measure  the magnetic axis of the geometric axis of the BPMs with respect to the magnetic axis of the quatupole.

d)   Connect the corrector magnet to test it.
7) Power supply:

a) Connect power supplies in the RATS to the magnets (number 6 above).

b) Connect the power supply readings to the Controls.

c) Develop EPICS screens to monitor the magnets remotely.

d) Connect  the power supplies to the MPS.

e)   Test the power supply trip limits at RATS per specified current limit in the RATS. Do Statistical analysis of number of the power supply trips per issued random number of  out of tolerance magnet settings. This will give quality assurance of errors detected vs. the number of out of tolerances requested by application programs and users.
8) Diagnostics:

a) Test the diagnostic electronics:

i. BPM electronics

ii. Current monitor electronics 

iii. Wire-Scanner electronics

iv. Faraday cup electronics

v. Energy degrader motion controller electronics

vi. Stepping motor electronics.

vii. Electrons from electron gun on the 8-segment halo scraper, signal monitors and calibrations.

viii. Beam stop isolation check.

ix. Signal to noise pickup of all sensors when the wire scanners are in motion.

x. Check diagnostic alignment

xi. Check Controls connectivity.

xii. Check MPS interface to the diagnostics.

xiii. Check signal to noise ration using stretched wires.

	Activities
	Technician Time[hr]
	Engineers Time [hr]
	Comments

	Controls
	320*2
	320*1
	Overlap with diag-Engineers

	Water
	40 *2
	40*1
	

	Vacuum
	40*2
	40*1
	

	MPS
	120*1
	120*1
	Overlap with diag-Engineers

	Alignment
	40*2
	40*1
	

	Magnet
	120*1
	120*1
	

	Power Supply
	120*2
	120*2
	

	Diagnostics
	600*2
	600*2
	To integrate the devices, diag. group needs to be present or lead all activities

	
	
	
	


* times the number of personnel.

Important Clarifications:

For detailed man-power hours, please refer to the excel spreadsheet called new_diag_install4_Rev. You will note that labor requested from other groups are not all included in the excel file. The reason is to avoid double counting, however, electrical and cable installation labor is included. MPS connectivity is the responsibility of the controls group. 

