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****************************************************************************

This is the BAS for the Booster of the SSRL Injector.

Experiments : MP-Booster, Beam in Booster.

****************************************************************************

Area :
BTS, Booster
Maximum allowable beam energy and intensity are 3.0 GeV and 3.1E10 e/s.
From :
09/25/06
Time :
00:00  Monday 
Extended From :

To :
03/24/07
Time :
18:00  Saturday 
    Extended To :

· Before extending this BAS ensure that the BOOSTER PPS certification is valid.  See Pre-Running Condition #40.
· All items in the Booster Radiation Safety Inspection checklist and all items in the Booster PPS Interlock Inspection checklist have been verified. Sign off page 16
****************************************************************************

	Official Copies
	Booster
	
	RP
	
	SSO
	


****************************************************************************

The Booster may only be operated by Certified Accelerator Operators (AO).

Before operating the Booster, (including the RF), the Pre-Running Conditions (p9-14) shall be completed by the AO, unless otherwise stated. 

The Accelerator Operations Manager (AOM) or designee shall verify the completion by initialing the respective columns in the BAS.

ALL Pre-Running conditions have been completed.  AOM/Date : __________

The initial checkout (p8) shall be completed after initial tune-up and before routine operation.
Before starting Booster operations (including the RF) after permitted access, Booster Ring shall be searched by the AO per current search procedure and the Booster Ring secured.

All running conditions (p6-7) shall be met during operation.

"BAS Changes and Additions Record" pages shall be read daily by shift AO. By initialing the check-off boxes on the following pages, the AO's acknowledge that when they come in on shift, they have read the BAS, are cognizant with its contents, and that all Running Conditions have been met.
This BAS will become invalid if deemed necessary by Radiation Protection Department (RP) and SSRL Safety Officer (SSO) named below.

Prepared, approved and issued by :

RP.


S. Guetersloh, J. Liu, A. Prinz or S. Rokni.
Date.


SSO.


M. Padilla.
Date.


Concurred by the SSRL ASD Accelerator Operations Manager.

E. Guerra or B. Hettel.


Date.


BAS Changes and Additions record.

	Item 
	Date/Time
	Approval
	
	Changes or Additions*

	
	
	RP
	SSO
	AO
	

	
	
	
	
	
	


* Changes or additions to items in the BAS shall be written on the "BAS Changes or Additions Record" page and indicated in the appropriate text.  

AO shall initial respective columns.

BAS Changes and Additions record.

	Item 
	Date/Time
	Approval
	
	Changes or Additions*

	
	
	RP
	SSO
	AO
	

	
	
	
	
	
	


* Changes or additions to items in the BAS shall be written on the "BAS Changes or Additions Record" page and indicated in the appropriate text.  

AO shall initial respective columns.

AO Sign-Off Sheet.

	
	
	
	
	
	
	
	

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	25 Sep 06
	26 Sep 06
	27 Sep 06
	28 Sep 06
	29 Sep 06
	30 Sep 06
	01 Oct 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	02 Oct 06
	03 Oct 06
	04 Oct 06
	05 Oct 06
	06 Oct 06
	07 Oct 06
	08 Oct 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	09 Oct 06
	10 Oct 06
	11 Oct 06
	12 Oct 06
	13 Oct 06
	14 Oct 06
	15 Oct 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


AO Sign-Off Sheet.

	
	16 Oct 06
	17 Oct 06
	18 Oct 06
	19 Oct 06
	20 Oct 06
	21 Oct 06
	22 Oct 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	23 Oct 06
	24 Oct 06
	25 Oct 06
	26 Oct 06
	27 Oct 06
	28 Oct 06
	29 Oct 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	30 Oct 06
	31 Oct 06
	01 Nov 06
	02 Nov 06
	03 Nov 06
	04 Nov 06
	05 Nov 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	06 Nov 06
	07 Nov 06
	08 Nov 06
	09 Nov 06
	10 Nov 06
	11 Nov 06
	12 Nov 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


AO Sign-Off Sheet.

	
	13 Nov 06
	14 Nov 06
	15 Nov 06
	16 Nov 06
	17 Nov 06
	18 Nov 06
	19 Nov 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	20 Nov 06
	21 Nov 06
	22 Nov 06
	23 Nov 06
	24 Nov 06
	25 Nov 06
	26 Nov 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	27 Nov 06
	28 Nov 06
	29 Nov 06
	30 Nov 06
	01 Dec 06
	02 Dec 06
	03 Dec 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	04 Dec 06
	05 Dec 06
	06 Dec 06
	07 Dec 06
	08 Dec 06
	09 Dec 06
	10 Dec 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


AO Sign-Off Sheet.

	
	11 Dec 06
	12 Dec 06
	13 Dec 06
	14 Dec 06
	15 Dec 06
	16 Dec 06
	17 Dec 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	18 Dec 06
	19 Dec 06
	20 Dec 06
	21 Dec 06
	22 Dec 06
	23 Dec 06
	24 Dec 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	25 Dec 06
	26 Dec 06
	27 Dec 06
	28 Dec 06
	29 Dec 06
	30 Dec 06
	31 Dec 06

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	01 Jan 07
	02 Jan 07
	03 Jan 07
	04 Jan 07
	05 Jan 07
	06 Jan 07
	07 Jan 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


AO Sign-Off Sheet.

	
	08 Jan 07
	09 Jan 07
	10 Jan 07
	11 Jan 07
	12 Jan 07
	13 Jan 07
	14 Jan 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	15 Jan 07
	16 Jan 07
	17 Jan 07
	18 Jan 07
	19 Jan 07
	20 Jan 07
	21 Jan 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	22 Jan 07
	23 Jan 07
	24 Jan 07
	25 Jan 07
	26 Jan 07
	27 Jan 07
	28 Jan 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	29 Jan 07
	30 Jan 07
	31 Jan 07
	01 Feb 07
	02 Feb 07
	03 Feb 07
	04 Feb 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


AO Sign-Off Sheet.

	
	05 Feb 07
	06 Feb 07
	07 Feb 07
	08 Feb 07
	09 Feb 07
	10 Feb 07
	11 Feb 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	12 Feb 07
	13 Feb 07
	14 Feb 07
	15 Feb 07
	16 Feb 07
	17 Feb 07
	18 Feb 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	19 Feb 07
	20 Feb 07
	21 Feb 07
	22 Feb 07
	23 Feb 07
	24 Feb 07
	25 Feb 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	26 Feb 07
	27 Feb 07
	28 Feb 07
	01 Mar 07
	02 Mar 07
	03 Mar 07
	04 Mar 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


AO Sign-Off Sheet.

	
	05 Mar 07
	06 Mar 07
	07 Mar 07
	08 Mar 07
	09 Mar 07
	10 Mar 07
	11 Mar 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	12 Mar 07
	13 Mar 07
	14 Mar 07
	15 Mar 07
	16 Mar 07
	17 Mar 07
	18 Mar 07

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


NOTE: Need to have the BAS extended before March 24.
	
	19 Mar 07
	20 Mar 07
	21 Mar 07
	22 Mar 07
	23 Mar 07
	24 Mar 07
	

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	Time
	Mon
	Tue
	Wed
	Thurs
	Fri
	Sat
	Sun

	00:00
	
	
	
	
	
	
	

	08:00
	
	
	
	
	
	
	

	16:00
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Running Conditions - BTS Line & Booster
	1
	After permitted access in the Booster, the Booster shall be searched per current Booster search procedure, SLAC-I-010-86G34-011, Section 1 by the AO, before resuming Booster operation.

	2
	Before resuming Booster operation after permitted or controlled access, the AO shall ensure that proper conditions of the Radiation Safety Checklist and PPS items have not been changed per Booster safety checklist procedure, SLAC-I-010-86G34-011, Section 2 and PPS interlock checklist in SLAC-I-010-86G34-011 Section 3

	3
	Whenever the following systems have been serviced, re-certification of the system shall be performed by authorized individuals and page 15 of the BAS signed off.


System

Authorized Individual

1.
Booster PPS Electronics
M. Horton/L.Lessard/R.Yotam

	4
	Only the following modes of Booster Operation are allowed:

1. Beam in the LTB B1 screen

2. Beam in the Booster with extraction kicker on and extraction septum off.

3. Beam into the BTS when SPEAR BAS is valid.

	5
	The number of electrons delivered shall not exceed the Operation Envelope values specified in the table shown in Attachment A.  

The “Electron Monitoring Logic for SPEAR3” described in attachment B shall be in place. 

The AO shall follow the guidelines for beam management specified in the SSRL Safety Office “Beam Modes Management Guidelines” memo dated 09/21/04. (see attachment B)

	6
	Whenever the Booster is operated from SPEAR and no AO is present at the control panel in Building 140, the Booster PPS control panel shall be set to computer control and the PPS panel key locked in the Booster key safe.

	7
	Barriers preventing access to the Booster roof from the two walkways are closed and locked with an Accelerator Operations lock. 

The barriers are posted with the “Radiation-Personnel Exclusion Area” signs. Access is controlled by the Accelerator Operator and no access is allowed during Booster running.

	8
	All PPS and BSOIC trips shall be noted in the Accelerator Operations logbook.

	9
	Whenever there is no AO on duty, the Booster hazards shall be removed per Booster Group Lock Down and Verification Procedure - SLAC-I-010-86G34-011, Section 5:

1.
The Booster shall be set to permitted access, Booster PPS control panel set to computer control, the PPS panel key locked in the Booster key safe, the Booster PPS enable/disable panel in SPEAR control room be set to disable and the key locked in the SPEAR key safe.

or

2.
LINAC ST-1 and ST-2 shall be in, Booster PPS control panel set to computer control, the PPS panel key and RF control key locked in the Booster key safe, Booster PPS enable/disable panel in the SPEAR control room set to disable and key locked in the SPEAR key safe. The Booster may be left in no access or controlled access.

	10
	BTS ST1 and ST2 stoppers and the Ejection Septum Power Supply shall remain locked out with SSO padlocks until the SPEAR BAS is validated.

	11
	Alley between Booster wall and B130 roped off as Radiation Area.

	12
	The area in front of the Linac diagnostic room outside building 140-east entry door and between the Booster ring east entry shall be roped off and posted as a Radiation Area.


Initial Check Out
	Item
	Date/Time
	Checked by
	AOM
	Description

	1
	
	
	
	Radiation Protection Department shall perform radiation surveys as soon as optimum beam is injected into the BTS when ejection kicker in on (requires SPEAR BAS to be valid)


Pre Running Conditions
Note : 
Items shall be checked by AO, RP, SSO, or specified individuals.
	Item
	Date/Time
	Checked by
	AOM
	BOOSTER Pre-Running Conditions

	1
	
	
	
	Barriers preventing access to the Booster roof from the two walkways are closed are in place and locked closed with an Accelerator Operations lock. The gates are posted with the “Radiation-Personnel Exclusion Area” signs.

	2
	
	
	
	Shielding item #2. A chained concrete block on the roof of the BTS line on top of the old stopper 17 is in place. (see page 18)

	3
	
	
	
	Shielding item #3. A concrete block at the intersection of the BTS line and Booster ring (on the road side of the ring) is secured in place. (see page 18)

	4
	
	
	
	Shielding item #4. Two-foot thick concrete blocks at the three locations where the old Beamline 17 used to intersect the Booster are secured in place. (see page 18) 

1. Outside Bldg 140 inner ring area.

2. Inside Building 140.

3. Beetween Bldg 140 & End Station A. 

	5
	
	
	
	Shielding item #5. Shield blocks (10 x 1.5 x 1 ft) on sections 26 and 28 of the Booster roof are bolted and welded in place. (see page 18)

	6
	
	
	
	Shielding item #6. West access shield blocks are secured in place – verify from outside the ring. (see page 18)

	7
	
	
	
	Shielding item #7. Three waveguide penetrations (sections 27, 29 and 32) in the Booster roof are blocked securely. Opening around the waveguide (section 30) is blocked by a bolted wooden barrier and secured with an SSO padlock. (see page 18)


Pre Running Conditions (continued)
	Item
	Date/Time
	Checked by
	AOM
	BOOSTER Pre-Running Conditions

	8
	
	
	
	Shielding item #30. Shield blocks are secured in cage on roof at both the north and south intersection of the BTS line and Booster. (see page 18)

	9
	
	
	
	Shielding item #8. Two lead bricks between the coils at the downstream end of 8 magnets, G36 through G43 are secured in place. (see page 19)

	10
	
	
	
	Shielding item #9. Shield wall (barrier A) lead wall is secured in place at the intersection of the old BL 17 and Booster. (see page 20)

	11
	
	
	
	Shielding item #10. Two lead bricks between coils of magnet in girder 48 are secured in place. (see page 21)

	12
	
	
	
	Shielding item #11. 4” thick lead shielding on top and on both sides of beam pipe between the ejection septum and the upstream QF magnet are secured in place. (see page 22)

	13
	
	
	
	Shielding item #12. Two lead bricks – one inside ejection septum gap next to beampipe and one above extraction line, partially protruding out of septum magnet are secured in place. (see page 22)

	14
	
	
	
	Shielding item #37. Tungsten target located 6 inches downstream of the ejection septum magnet. (see page 28)

	15
	
	
	
	Shielding item #38. Lead bricks adjacent to tungsten target (SSRL side) are in place (see page 28)

	16
	
	
	
	Shielding item #34. Downstream of the ejection septum – 4” of lead or steel on top and 4” on the outer side are secured in place. (this includes the small section of beampipe between the QD and BTS-B1) (see page 21)


Pre Running Conditions (continued)
	Item
	Date/Time
	Checked by
	AOM
	BOOSTER Pre-Running Conditions

	17
	
	
	
	Shielding item #13. Shield wall between Linac and Booster, made of lead followed by polyethylene, is secured with an SSO padlock. (see page 23)

	18
	
	
	
	Shielding item #33. 2” thick lead bricks are secured on top and on the sides of the LTB beam pipe. (see page 23)

	19
	
	
	
	Shielding item #32. Lead collimator upstream of the BTS ST1 and ST2 stoppers is secured in place (page 23)

	20
	
	
	
	Shielding item #14. Lead bricks downstream of QF4 are secured in place. (see page 23)

	21
	
	
	
	Shielding item #15. Three lead bricks between coils of magnet LTB B2 are secured in place. (see page 23)

	22
	
	
	
	Shielding item #17. Three lead bricks between coils of magnet LTB B3 are secured in place. (see page 23)

	23
	
	
	
	Shielding item #18. Lead collimator downstream of LTB B3 is secured in place. (see page 23)

	24
	
	
	
	Shielding item #19. Minimum of 4” thick lead on top and 2” thick lead on sides of injection septum magnet is secured in place. (see page 23)

	25
	
	
	
	Shielding item #16. Two lead bricks between the coils at the downstream end of magnet BTS-B2 and lead bricks on top of both ends of BTS-B2 are secured in place. (see page 22)


Pre Running Conditions (continued)
	Item
	Date/Time
	Checked by
	AOM
	BOOSTER Pre-Running Conditions

	26
	
	
	
	Shielding item #20. Two lead bricks between the coils at the downstream end of magnet BTS-B3 and lead bricks on top of both ends of BTS-B3 are secured in place. (see page 22)

	27
	
	
	
	Shielding item #21. Lead bricks between the coils at the downstream end of ring magnets in girders 13, 14 and 15 are secured in place. (see page 24)

	28
	
	
	
	Shielding item #35. 2” of Pb at BTS-C3V covering top and both sides. (see page 21)

	29
	
	
	
	Shielding item #22. Two lead bricks between the coils at the downstream end of magnet BTS-B4 and lead bricks on top of both ends of BTS-B4 are secured in place. (see page 25)

	30
	
	
	
	Shielding item #23. Lead bricks between BTS-B4 and BTS-B5 (on top of beam pipe) are secured in place. (see page 25)

	31
	
	
	
	Shielding item #24. Two lead bricks between the coils at the downstream end of magnet BTS-B5 and lead bricks on top of both ends of BTS-B5 are secured in place. (see page 25)

	32
	
	
	
	Shielding item #25. Lead bricks between BTS-B5 and BTS-B6 (on top of beam pipe) are secured in place. (see page 25)

	33
	
	
	
	Shielding item #26. Two lead bricks between the coils at the downstream end of magnet BTS-B6 and lead bricks on top of both ends of BTS-B6 are secured in place. (see page 25)

	34
	
	
	
	Shielding item #27. Lead bricks on Barrier D surrounding the beam pipe are secured in place. (see page 26)


Pre Running Conditions (continued)
	Item
	Date/Time
	Checked by
	AOM
	BOOSTER Pre-Running Conditions

	35
	
	
	
	Shielding item #28. Shield wall (barrier D) consisting of two feet of concrete is in place in the section of the BTS line between the Booster and SPEAR. (see page 26)

	36
	
	
	
	Shielding item #31. Lead shadow mask in BTS tunnel is secured in place (page 26)

	37
	
	
	
	Shielding item #36. Two lead bricks between the coils at the downstream end of magnet G18. (see page 27)

	38
	
	
	
	Shielding item #29. Lead bricks are secured on top and sides of beam pipe between girders 22-23. (see page 27)

	39
	
	
	
	21 unused cable penetrations in the Booster roof are blocked.(see last page)

	40
	
	
	
	Booster PPS validated per procedure SAPE 068 & BSOIC Interface certified per procedure SAPE 103 –Horton/Lessard

Linac ST1, ST2 and B1 magnet may be unlocked after the Booster BAS is complete.

	41
	
	
	
	BSOIC (S1) located on Booster wall at wall block #41 checked by RP. (Trip level: 10mR/hr; calibration current – SLAC-I-760-2A31J-000-R000) See page 17

	42
	
	
	
	BSOIC (S4) located on Bldg 140 east wall at wall block #49 checked by RP. (Trip level: 10mR/hr; calibration current – SLAC-I-760-2A31J-000-R000)                  See page 17

	43
	
	
	
	BSOIC (S20) located on roof of Booster/BTS line checked by RP. (Trip level: 10mR/hr; calibration current – SLAC-I-760-2A31J-000-R000)                    See page 17


Pre Running Conditions (continued)
	Item
	Date/Time
	Checked by
	AOM
	BOOSTER Pre-Running Conditions

	44
	
	
	
	BSOIC (S23) located on BTS wall at block #23 between B130 and SPEAR stairs checked by RP. (Trip level: 10mR/hr: calibration current – SLAC-I-760-2A31J-000-R000) See page 17

	45
	
	
	
	BSOIC (S6) located on Booster roof over BTS stoppers checked by RP. (Trip level: 100mR/hr; calibration current – SLAC-I-760-2A31J-000-R000) See page 17

	46
	
	
	
	All pertinent Radiation Safety Work Control Forms that affect this BAS have been reviewed.

	47
	
	
	
	BTS ST1 and ST2 stoppers and the Ejection Septum Power Supply are locked out with an SSO padlock until the SPEAR BAS is completed.

	48
	
	
	
	The area in front of the diagnostic room outside building 140-east entry door and between the Booster ring east entry shall be roped off and posted as a Radiation Area.

	49
	
	
	
	Alley between Booster and B130 roped off as a Radiation Area.


Re-Certification of PPS.

Authorized individuals shall complete one line following re-certification of the PPS/Beam Containment Electronics.

	Procedure
	Date
	Time
	Authorized

Individual

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Items to be completed when PPS is re-certified

	Procedure
	Date
	Time
	Authorized

Individual

	BSOIC trip levels tested. (per trip levels in Booster BAS pre-running conditions. Items #41 - #45)
	
	
	

	
	
	
	

	
	
	
	


Items to be completed before extending BAS.

Authorized individuals shall perform and complete a Booster Radiation Safety Inspection checklist SLAC-I-010-86G34-011, Section 2 prior (within 28 days) to extending BAS.
	Procedure
	Date
	Time
	Authorized

Individual

	Booster Radiation Safety Inspection
	
	
	

	
	
	
	


Authorized individuals shall perform and complete a Booster PPS Interlock Inspection checklist SLAC-I-010-86G34-011, Section 3 prior (within 28 days) to extending BAS.
	Procedure
	Date
	Time
	Authorized

Individual

	Booster PPS Interlock Inspection
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Attachment A of Booster BAS: Operations Envelope


[image: image13.emf]Number of electrons (e - /year) injected into various parts of the Booster and BTS line for the  different modes of operation.     Operation Mode  5 - day  Booster  start - up  14 - day  SPEAR  start - up  10 - month  User  program  Sum   Total into  LTB  line  8.2 x 10 15  2.2 x 10 16  1. 7 x 10 17  2.0 x 10 17   Total on  LTB - B1  5.5 x 10 15  1.5 x 10 16  1.6 x 10 17  1.8 x 10 17   Total into  Booster   (septum on - kicker on )  ----  7.1 x 10 15  1.2 x 10 16  1.9 x 10 1 6   Total into  Booster   (septum off - kicker on)   120 MeV  2.7  x 10 15  ----  ----  2.7  x 10 1 5   Total into  Booster   (septum off - kicker on)   3 Gev based on Q meter  1.7  x 10 15  ----  ----  1.7 x 10 15   Total  into BTS Line  ----  2.1  x 10 15  5.9  x 10 15  8.0  x 10 1 5    


.

Attachment B of Booster BAS: Electron Monitoring

Definitions of terms:

1.  Accumulated charge (nC) = (current (nA) dt 

2.
Linac current = average of 3 linac ACM (average current monitor) readings



Ilinac(t) = 1/3 [ACM1linac(t) + ACM3linac(t) + ACM3linac(t)] 

3.
BTS current = average of 3 BTS ACM readings



IBTS(t) = 1/3 [ACM1BTS(t) + ACM3BTS(t) + ACM3BTS(t)] 

4.
SPEAR current = ISPEAR = DCCT reading

5.   Chopper ON = ChopON = chopper rate >0 Hz


Chopper OFF = ChopOFF = chopper rate = 0 Hz

6.
LTB B1 magnet OFF = B1 OFF = B1 current < 10A


LTB B1 magnet ON = B1 ON = B1 current > 10A

7.
LTB B1 Screen IN = B1ScrIN


LTB B1 Screen OUT = B1ScrOUT = B1 Screen NOT IN

8.
Booster injection septum OFF = InjSeptOFF = injection septum power supply < 130 A


Booster injection septum ON = InjSeptON = injection septum power supply ≥ 130 A

9.
Booster injection kickers OFF = InjKickOFF = injection kicker power supply < 7 kV


Booster injection kickers ON = InjKickON = injection kicker power supply ≥ 7 kV

10.
Booster G13 Screen IN = G13ScrIN


Booster G13 Screen OUT = G13ScrOUT = G13 Screen NOT IN

11.
Booster ejection kickers OFF = EjKickOFF = ejection kicker power supply < 8 kV


Booster ejection kickers ON = EjKickON = ejection kicker power supply ≥ 8 kV

12.
Booster ejection septum OFF = EjSept OFF = ejection septum current < 160A


Booster ejection septum ON = EjSept ON = ejection septum current > 160A

13.
Booster Q-Meter reading at low energy (~120 MeV) = QMLoEn

Booster Q-Meter reading at high energy (3 GeV) = QMHiEn
14. BTS G49 Screen IN = G49ScrIN


BTS G49 Screen OUT = G49ScrOUT = G49 Screen NOT IN

15. BTS G56 Screen IN = G56ScrIN


BTS G56 Screen OUT = G56ScrOUT = G56 Screen NOT IN

16. BTS PR1 Screen IN = PR1ScrIN


BTS PR1 Screen OUT = PR1ScrOUT = PR1 Screen NOT IN

17. BTS Faraday Cup IN = FarcIN


BTS Faraday Cup OUT = FarcOUT = Faraday Cup NOT IN

18. BTS PR2 Screen IN = PR2ScrIN


BTS PR2 Screen OUT = PR2ScrOUT = PR2 Screen NOT IN

19. BTS PR3 Screen IN = PR3ScrIN


BTS PR3 Screen OUT = PR3ScrOUT = PR3 Screen NOT IN

20.
BTS B9V (SPEAR septum magnet) OFF = B9V OFF = B9V current < 180 A


BTS B9V ON = B9V ON = B9V current ≥ 180 A

21. BTS PR4 Screen IN = PR4ScrIN


BTS PR4 Screen OUT = PR4ScrOUT = PR Screen NOT IN

22.
SPEAR injection kickers OFF = SprKickOFF = 


 kicker K1 power supply < 9 kV OR K2 supply < 4 kV OR K3 supply < 9 kV


SPEAR injection kickers ON = SprKickON = 

  
 kicker K1 power supply ≥ 9 kV AND K2 supply ≥ 4 kV AND K3 supply ≥ 9 kV

Electron counting logic for various operating modes:

1.
Charge in Linac:




Qlinac (nC) = ( [Ilinac (nA) AND ChopON] dt   



(only count charge when chopper is on to eliminate false count due to noise in ACMs)

2.
Charge in Linac-to-Diagnostic Room (LTD) transport line:



QLTD (nC) = ( [Ilinac (nA) AND B1 OFF]dt 

3.
Charge to LTB B1 screen, screen in:



QB1ScrIN (nC) = ( [Ilinac (nA) AND B1 ON AND B1ScrIN]dt 

4.
Charge to LTB with B1 screen out and B1 on:



QB1ScrOUT (nC) = ( [Ilinac (nA) AND B1 ON AND B1ScrOUT]dt

5.
Charge to Booster, low energy (120 MeV):



QBooLoEn (nC) = QB1ScrOUT AND InjSeptON AND InjKickON

6.
Charge to Booster, high energy (3 GeV), no ejection, abnormal (ejection kicker off):



QBooHiEnNoEjAbnorm (nC) =  (QBooLoEn*QMHiEn/QMLoEn) AND EjKickOFF 

7.
Charge to Booster, high energy, no ejection, normal (ejection kicker on, ejection septum off):



QBooHiEnNoEjNorm (nC) = (QBooLoEn*QMHiEn/QMLoEn) AND EjKickON AND EjSeptOFF 

8.
Charge to Booster, with ejection (ejection septum on, ejection kicker on):



QBooEj (nC) = (QBooLoEn*QMHiEn/QMLoEn) AND EjKickON AND EjSeptON 

9.
Charge to upstream BTS, G49 screen or G56 screen in:



QBTSup (nC) = QBooEj AND (G49ScrIN OR G56ScrIN)

10.
Charge to BTS, G49 screen and G56 screen out:



QBTS (nC) = ( [IBTS (nA)] dt

11.
Charge to Faraday Cup:



QFarc (nC) = QBTS (nC) AND FarcIN

12.
Charge to downstream BTS, PR2 or PR3 screen in or B9V septum magnet off or SPEAR kickers off:



QBTSdown (nC) = QBTS AND (PR2ScrIN OR PR3ScrIN OR B9VOFF OR SprKickOFF)

13.  Charge to SPEAR ring:



QSPEAR (nC) = 106 ( [ISPEAR (mA)] dt

SSRL Safety Office Memo
SSO 09/21/04
Beam Modes Management Guidelines

SSRL is limited by the Radiation Safety Officer and Radiation Safety Committee to the number of electrons it can produce during start up and normal operations.  With this in mind, when not actively developing the beam or using it for the scheduled program, the beam should be parked in the Diagnostic Room Faraday Cup with the chopper rate reduced to a minimum. 

Every effort shall be made to limit the time beam is in the Booster unnecessarily.

5 Day Booster Start Up – Operating Parameters

During the 5 day Booster Start Up, SSRL Accelerator Operations Group shall adhere to the following operating parameters:

1. Extraction Kicker - On.
2. Extraction Septum  - Off
3. BTS Stoppers - Closed.

The number of electrons that we can put into the B1 screen and the booster during the 5 day 3GeV start up period is limited as follows.

· Beam to LTB-B1 = 5.5E+15 electrons

· Beam to Booster
· 120MeV = 2.7E+15 electrons

· 3 GeV = 1.7E+15

These values are specified by the Booster BAS in the Operation Mode table.

Electrons will be measured at the ACM’s and logged in the computer.  Logic will be used to determine the location of the beam, considering the status of the B1 magnet, LTB-B1 screen, the booster kickers and septa.  Number of electrons logged will be checked periodically by the Operations Manager and RPD.

14 Day SPEAR Start Up – Operating Parameters

As in the Booster case, stringent electron limits have been set for the SPEAR3 Start Up. Operations shall be limited as follows.

· Beam to LTB-B1 = 1.5E+15 electrons

· Beam to Booster = 7.1E+15 electrons

· Beam into the BTS = 2.1E+15 electrons

Electrons will be measured at the BTS ACM’s and logged in the computer.  Logic will be used to determine the number of electrons out of the booster and into SPEAR, considering the status of the Faraday cup and the DCCT.  The number of electrons logged will be checked periodically by the Operations Manager and RPD.

10 Month User Program – Operating Parameters

Operations shall be limited as follows.

· Beam to LTB-B1 = 1.6E+17 electrons

· Beam to Booster = 1.2E+16 electrons

· Beam into the BTS = 5.9E+15 electrons

Booster roof unused Cable Penetrations map
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Number of electrons (e-/year) injected into various parts of the Booster and BTS line for the different modes of operation.

		Operation Mode

		5-day Booster start-up

		14-day SPEAR start-up

		10-month User program

		Sum



		Total into LTB line

		8.2 x 1015

		2.2 x 1016

		1.7 x 1017

		2.0 x 1017



		Total on LTB-B1

		5.5 x 1015

		1.5 x 1016

		1.6 x 1017

		1.8 x 1017



		Total into Booster (septum on-kicker on)

		----

		7.1 x 1015

		1.2 x 1016

		1.9 x 1016



		Total into Booster (septum off-kicker on)


120 MeV

		2.7 x 1015

		----

		----

		2.7 x 1015



		Total into Booster (septum off-kicker on)


3 Gev based on Q meter

		1.7 x 1015

		----

		----

		1.7 x 1015



		Total into BTS Line

		----

		2.1 x 1015

		5.9 x 1015

		8.0 x 1015






