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Introduction

 
During the 2005 shutdown, Booster 400 MeV Transfer Line injection region will undergo a major modification.  In general, the job is relatively straightforward: remove beam line components downstream of quadrupole Q13, remove orbump girder, with all its components on it except for the ion pumps, install new girder with new magnets and vacuum components and finally reinstall 400 MeV components, with the exception of 1 dipole magnet and DCSEPTA, at different configuration.

There are two radiation areas in this section of the transfer line: one between Q15 and MH2-2 (~120mrem/hr @ contact) and the other at DCSEP magnet/girder region (~ 400 mrem/hr @ 1 foot). The picture below shows a sub set of the radiation survey data taken since last shutdown (Aug’04). The latest values are represented by the solid black line. These measurements were taken at 1 foot after some cool down period. [image: image1.emf]400 MeV Booster Corrected Dose

(data after Shutdown Aug'04)
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This document will describe in details the necessary steps to modify the injection line into booster.
Through out this document, the following notation will be applied:
1. BPM -- beam position monitor 

2. Trim
-- corrector magnet
3. MW# -- multi wire number
4. IP  -- ion pump
5. Q# -- quadrupole magnet number
6. Dipole -- bending magnet
7. † -- normal dose expected
8. ‡ -- high dose expected
General Procedure
Access Booster to survey area, assess job and do radiation survey. The radiation survey needs to be done one week prior start working.
This work will be divided in two parts: Removal and Installation. After completion of Removal Jobs the radiation in the area should drop considerably.  For instance, just removing DCSEPTA the total activation in the region will drop by ~ 70%. However, according to experts, it would be easier to remove the girder first than removing DCSEPTA magnet. We will put on shielding blankets where necessary.
The individual tasks for each phase are listed below. The order listed on these tables is not necessary how the job will be performed.

Removal Jobs

	Task
	Duration
	Units
	Resources
	Status
	Dose
	Dose rate

	
	
	
	 
	 
	on contact
	(middle body)

	
	
	
	 
	 
	(mrem/hr)
	(mrem/hr)

	      Disassemble
	5.2
	
	 
	 
	 
	11/15/2005

	vent vacuum system
	2.0
	hrs
	2
	
	
	

	Disconnect vacuum
	4.0
	hrs
	2
	
	
	

	disconnect water
	4.0
	hrs
	2
	
	
	

	disconnect electrical
	4.0
	hrs
	2
	
	
	

	Remove BPM 13
	0.5
	hr
	2
	cool
	4
	2.5

	remove Q14 and Trim
	2.0
	hrs
	2
	cool
	6.50
	2.5

	remove dipole MH2-1
	0.5
	hr
	2
	HOT
	95.00
	

	Upstream
	
	
	
	
	
	2.0

	Downstream
	
	
	
	
	
	10.0

	Remove  MW10
	0.5
	hr
	2
	
	
	10

	remove Q15‡
	0.5
	hr
	2
	HOT
	55.00
	10

	Remove BPM 15
	0.5
	hr
	2
	HOT
	55.00
	6

	remove dipole MH2-2
	0.5
	hr
	2
	cool
	7.50
	

	Upstream
	
	
	
	
	
	7

	Downstream
	
	
	
	
	
	4

	Remove Q16
	0.5
	hr
	2
	cool
	3.00
	2.5

	Remove BPM 16
	0.5
	hr
	2
	cool
	3.00
	2.5

	Remove MW11
	0.5
	hr
	2
	
	
	2.5

	remove IP
	0.5
	hr
	2
	
	
	2.5

	remove trim
	0.5
	hr
	2
	
	
	2

	remove valve and turbo pump
	0.5
	hr
	2
	
	
	2.5

	remove  BPM H23
	0.5
	hr
	2
	cool
	3.75
	2.5

	remove dipole MH2-3
	0.5
	hr
	2
	cool
	5.00
	4

	remove 2 trims
	0.5
	hr
	2
	cool
	5.00
	5

	Remove Q17
	0.5
	hr
	2
	cool
	6.25
	

	Upstream
	
	
	
	
	
	7

	Downstream
	
	
	
	
	
	10

	Remove BPM 17
	0.5
	hr
	2
	cool
	6.25
	10

	Remove toroid‡
	0.5
	hr
	2
	
	
	15

	Remove MW12‡
	0.5
	hr
	2
	HOT
	200
	200
	This part of the survey was done “ALA Booster”:

 L1 region @ 1 foot (upstream face of DCSEPTA magnet).

The values for the last 2 tasks (column Dose) were taken as an average of L1 data through all the 2005.

	remove beam valve‡
	0.5
	hr
	2
	HOT
	200
	200
	

	remove Booster corrector package‡ 
	1.0
	hr
	2
	HOT
	
	120
	

	remove injection girder‡
	4.0
	hrs
	4
	 
	 
	
	

	IP before foil
	1
	hr
	2
	HOT
	251
	250
	

	IP after foil
	1
	hr
	2
	cool
	40.00
	40
	

	4 single wire scanners
	1
	hr
	2
	HOT
	251
	200
	

	disconnect stripline
	0.25
	hr
	2
	HOT
	251
	200
	

	disconnect instrumentation cables
	0.25
	hr
	2
	HOT
	251
	200
	

	remove foils
	0.5
	hr
	1
	HOT
	251
	200
	

	remove DCSEPTUM BPM‡
	0.5
	hr
	2
	HOT
	440
	300
	

	remove DCSEPTUM magnet‡
	4.0
	hrs
	4
	HOT
	440
	300
	


Without any shielding installed, the total man dose for this part of the project adds to ~ 7.2 Rads.  Adding shielding blankets over the hot areas one believes to reduce the dose by 50%. 
Through all this part of the project, the crew will work under the supervision of a radiation tech personnel.

Installation
For this part of the job, one expects the radiation levels to be substantially lower.  Nevertheless a radiation survey will be done prior the beginning of this phase of the project, followed by a review and revise ALARA plan as necessary.
	Task†
	Duration
	Units
	Resources
	Status
	Dose
	Dose rate

	 
	 
	 
	 
	 
	on contact
	(middle body)

	 
	 
	 
	 
	 
	(mrem/hr)
	(mrem/hr)

	
	
	
	
	
	
	

	Installation
	5.3
	days
	 
	 
	 
	 

	install injection girder
	8.0
	hrs
	MT
	
	
	

	install BPM 17
	0.5
	hrs
	MT
	
	
	

	install beam valve
	0.5
	hrs
	MT
	
	
	

	install MW12
	0.5
	hrs
	MT
	
	
	

	install toroid
	0.5
	hrs
	MT
	
	
	

	install BPM 17
	0.5
	hrs
	MT
	
	
	

	install quad Q17
	4.0
	hrs
	MT
	
	
	

	install 2 correctors
	0.5
	hrs
	MT
	
	
	

	install valve and turbo pump
	2.0
	hrs
	MT
	
	
	

	install corrector
	0.5
	hrs
	MT
	
	
	

	install ion pump
	2.0
	hrs
	MT
	
	
	

	install MW 11
	0.5
	hrs
	MT
	
	
	

	install BPM 16
	0.5
	hrs
	MT
	
	
	

	install quad Q16
	4.0
	hrs
	MT
	
	
	

	install BPM 15
	0.5
	hrs
	MT
	
	
	

	install MW 10
	0.5
	hrs
	MT
	
	
	

	install BPM 14
	0.5
	hrs
	MT
	
	
	

	install quad Q15
	4.0
	hrs
	MT
	
	
	

	install quad Q14
	4.0
	hrs
	MT
	
	
	

	install dipole MH2-2
	4.0
	hrs
	MT
	
	
	

	install dipole MH 2-1
	4.0
	hrs
	MT
	
	
	

	Rough survey of 400 MeV 
	8
	hr
	Alignment
	
	
	

	Connect electrical, vacuum, water
	1.0
	hr
	MT,BT
	
	
	

	Final survey of 400 MeV
	4
	days
	Alignment
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