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	1. Purpose of the Procedure
	

	
	To ensure that the articulating beam transport chicane installed in HALL A accommodates all the experimental run configurations. 
	

	
	2. Scope – include operations, people, and/or areas where procedure applies
	

	
	The scope of this procedure includes the operational steps required to adjust the articulating beam transport chicane in HALL A and the personnel involved in performing the specified steps found in section 13. Below are some pictures of some of the equipment referenced there.
	

	
	3. Description of the Facility: (include floor plans and layout of a typical experiment or operation)
	

	
	Figure 1. HALL A g2P/GEP Experiment Region #3
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Figure 2. FZ#2 Elevating Stand, Removable Motor Control Box, and Drive motor
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               FZ 2 assembly                    Motor control Box                 Drive motor        
Figure 3  Vented and Pump Down Beam line Section 
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Figure 4 FZ#2 Magnet Stand Motor Controller Storage Location
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Figure 5 Upstream & Downstream Magnet Arm Supports
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Figure 6 Arm Tie down Rods
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Figure 7 Downstream Girder Tie down rods
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Figure 8 Spacer Jacks
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Figure 9 Downstream & Upstream Girder Adjustment Features
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	4. Authority and Responsibility:
	

	
	
	4.1
Who has authority to implement/terminate
	

	
	L.A. DILLON-TOWNES, ED FOLTS, J.P. CHEN 
	

	
	
	4.2
Who is responsible for key tasks
	

	
	L.A. DILLON-TOWNES, CHRIS CURTIS, J. DAHLBERG
	

	
	5. Who analyzes the special or unusual hazards (See ES&H Manual Chapter 3210 Appendix T1 Work Planning, Control, and Authorization Procedure)
	

	
	L.A. DILLON-TOWNES,  ED FOLTS
	

	
	6. Personal and environmental hazard controls including:
	

	
	
	6.1
Shielding
	

	
	None 
	

	
	
	6.2
Interlocks
	

	
	FZ# 2 motor controller will be turned off and removed from the motor to prevent accidental movement. Limit switches on elevating column prevent over and under travel of the magnet.
	

	
	
	6.3 Other
	

	
	N/A
	

	
	7. Monitoring systems
	

	
	Alignment & Vacuum crew are system monitoring entities.
	

	
	8. Ventilation
	

	
	N/A 
	

	
	9. List of safety equipment (i.e: personal protective equipment or special tools)
	

	
	Safety glasses, and fall protection when deemed necessary 
	

	
	10. Associated administrative procedures  
	

	
	HALL A SOP
	

	
	11. Operating guidelines
	

	
	HALL A SOP
	

	
	12. Notification of Affected Personnel (How and Who)
	

	
	Run coordinator will be notified after each chicane change.

	

	
	13. List of steps required to execute the procedure from start to finish.
	

	
	? 
FZ #2 Magnet, Magnet Arms, and Girder Adjustments 

for g2P Experiment
This procedure is predicated upon the following criteria:

(a) The Run coordinator has initiated the communication chain for making a chicane change to designated HALL A and Accelerator Service providers.

(b) The Adjustment/Movement Checklist is used, annotated, and reported to the Run Coordinator when complete to resume the experiment.

(c) HALL A and Accelerator service providers coordinate their efforts.

(d) All magnet fields are deactivated.

(e) The beam line vacuum from FZ#1 to the beryllium window is brought up to atmosphere before major movements are done.

(f) The Helium Bag between the target chamber and the end of the beam line is disconnected before any movements are done.

(g) All mechanical linkages and restraints are disconnected before any movements are done.

(h) All safety and risk hazard procedures are followed.

1. Pre ADJUSTMENT INSTRUCTIONS:
1.1 Prior to major adjustments or changes in the beam line chicane, vent beam line using soft start valve and dry nitrogen between FZ#1 and the beryllium window (Figure 3) to atmosphere. In performing the venting operation, power down the upside down girder turbo pump prior to back filling with dry nitrogen.
1.2 Prior to any adjustment or changes in the beam line chicane, ensure that no power is supplied to the FZ#2 elevating stand.
1.3 Ensure that the He bag, provided by HALL A, between the beam line and the target chamber is removed when requested (HALL A responsible for removal). Extreme caution should be exercised in this area following HALL A SOP.
1.4 Disconnect the rod assembly by removing the clevis screw (using the appropriate wrench) at the following locations (Figure 6 & 7):

1.4.1  Adjustable Brace Rods (both sides) between FZ#2 and the Downstream Girder.

1.4.2 Adjustable Tie down Rods under Downstream and Upstream Arm assemblies. 
2. FZ #2 MAGNET HEIGHT ADJUSTMENTS:
2.1 Obtain motor controller from secured and radiation protected location (Figure 4) and connect to the motor controller leads to the stand connectors. The motor controller should only be connected when raising or lowering the FZ#2 magnet. Otherwise it should be stored in its protected location.
2.2 Initially set the motor speed to “SLOW” (1 in/minute) and activate the FZ #2 stand up or down to the desired location. The “FAST” motor speed (4 in/minute) may be used when needed. large magnet travel.
2.3 During all movements have independent observers watch  ALL mechanical connections and report any anomalies to motor control operator to cease movement:
2.3.1 Anomalies at the two large bellows upstream (Viewer) and The arm movement
2.3.2 Anomalies at the downstream bellows (BPM/SuperHarp Girder) and the arm movement.
2.3.3 Anomalies at arms, FZ#2 stand column, cables, etc.
2.4 Stop motor with controller when the FZ #2 magnet is at the desired height
2.5 The Alignment Group will confirm that the fiducial coordinates for the FZ #2 magnet are at the desired location.
3. FZ #2 ARM HEIGHT ADJUSTMENTS-upstream & downstream:
3.1 Verify that the Arm Tie Down bolt is disconnected on both upstream and downstream arms.
3.2 Attach drill motor with a 3/4 in socket and extension rod to the 1”-10 ACME screw and elevate/lower arm support shelf. Raise Arm shelf (Figure 5) until arm assemblies are at the specified fiducial coordinates.

3.3 The Alignment Group will confirm that the fiducial coordinates for the FZ #2 magnet Arms are at the desired location.
3.4 Measure the space between the bottom of the Arm shelf and the bronze nut plate.

3.5 Adjust the height of the spacer jacks (Figure 8) to the measurement found in 3.4. 

3.6 Insert designated spacer jacks under support shelf 
3.7 Lower shelf onto specified spacer jacks and lock with jamb nut.
4. Downstream & Upstream GIRDER HEIGHT ADJUSTMENTS:
4.1 Attach drill motor with a 3/8 in socket and extension rod to the 5/8”-10 ACME screw. Elevate or lower (Figure 9).
4.2 Raise/lower the girders to the specified fiducial coordinates.

4.3 The Alignment Group will confirm that the fiducial coordinates for the Downstream and Upstream Girder height are at the desired location.
4.4 Secure and align the relocated girder using the four alignment bolts.
5. Post Adjustment Instructions:
5.1 Reconnect the rod assembly by inserting the clevis screw (using the appropriate wrench) at the following locations (Figure 6 & 7):
5.1.1 Adjustable Brace Rods (both sides) between FZ#2 and the Downstream Girder.

5.1.2 Adjustable Tie down Rods under Downstream and Upstream Arm assemblies.
5.2 Disconnect the FZ#2 motor controller from the stand connectors and return it to its secure and radiation protected location. The motor controller should only be connected when raising or lowering the FZ#2 magnet. Otherwise it should be stored in its protected location.
5.3 Double check all mechanical connections after adjustment or changes in the beam line chicane, pump down the beam line between FZ#1 and the beryllium window (Figure 3) via a mechanical pump through a soft start valve. When the vacuum is at ` 300 mTorr the turbo pump can be restarted.
5.4 Perform an Alignment re-check of the fiducial locations. Minor adjustments to girder and girder components can be performed.
5.5 Notify HALL A staff upon completion of step 5.4 so that the He bag can be reinstalled.

6. Adjustment/Movement Checklist
G2P/GEP Experiment 

Adjustment/Movement Checklist
· Pre Adjustment/Movement

___ Has Run Coordinator requested a chicane change?

___ Have HALL A and Accelerator Service provider designates been notified?

___ Are coordinated efforts clear?

___ Are all magnet fields deactivated?

___ Is beam line from FZ#1 to Beryllium window at atmosphere?
___ Are all Mechanical connections disconnected?

___ Are service providers knowledgeable of all hazards?

___ Is the appropriate PPE implemented for the disconnections?
___ Is the helium bag disconnected from the beam line?

· FZ#2 Magnet Height Adjustment

___ Is there confidence that all mechanical connections are disconnected?

___ Is FZ#2 stand motor controller set for SLOW (1in/min) initially?

___ Are observers in place for viewing anomalies (bellows, arms, etc.)?

___ Has Alignment crew confirmed their findings?

___ Ready to set the arm heights?

· FZ#2 Arm Height Adjustment

___ Is there confidence that all mechanical connections are disconnected?

___ Is FZ#2 stand motor controller disconnected from stand?

___ Are observers in place for viewing anomalies (bellows, arms, etc.)?

___ Has Alignment crew confirmed their findings?

___ Ready to set the girder heights?

· Downstream and Upstream Girder Height Adjustment

___ Is there confidence that all mechanical connections are disconnected?

___ Are observers in place for viewing anomalies?

___ Has Alignment crew confirmed their findings?

___ Ready to reconnect the mechanical connections?

___ Ready to reconnect the helium bag?

· Post Adjustment 

___ Are all Mechanical connections reconnected?

___ Are service providers knowledgeable of all hazards?

___ Is the appropriate PPE implemented for the disconnections?

___ Is there confidence that all mechanical connections are reconnected?

___ Ready to pump the beam line down?

___ Are observers in place for viewing anomalies?

___ Has Alignment crew confirmed their “under vacuum” findings?

___ Is the helium bag reconnected from the beam line?

___ Has Run Coordinator been provided the “ALL DONE “communication?


	

	
	14. Back out procedures, i.e., steps necessary to restore the equipment/area to a safe level.
	

	
	If actuation system should fail contact L.A. DILLON-TOWNES,  ED FOLTS, TIM MIHALSKI, J. P. CHEN 
	

	
	15. Special environmental control requirements:
	

	
	N/A 
	

	
	16. Environmental Impacts  (See EMP-04 Project/Activity/Experiment Environmental Review
	

	
	N/A 
	

	
	17. Abatement Steps – Secondary Containment, or Special Packaging requirements
	

	
	N/A 
	

	
	18. Training requirements 
	

	
	Hall safety training.
Radiation Worker I
	

	
	19. Unusual/Emergency procedures e.g., Injury, Fire,  Loss of power
	

	
	N/A 
	

	
	20. Instrument calibration requirements, e.g., safety system/device recertification, RF probe calibration
	

	
	N/A 
	

	
	21. Inspection schedules
	

	
	Prior to each use the provided checklist to inspect bellows condition, all mechanical connections, spacer jack installation etc.
	

	
	22. References/Associated Documentation
	

	
	N/A
	

	
	23. List of Records Generated (Include Location / Review and Approved procedure) 
	

	
	Movement Coordinator to have completed and initialed check list before continuing the experiment.
	

	
	
	


Authorized/Trained Individuals

	Print Name/Signature
	Date

	ED FOLTS –HALL – HALL A
	

	L.A. DILLON-TOWNES- MEG
	

	MARK WEIHL-INSTALLATION
	

	RICKY TAYLOR-INSTALLATION
	

	CHRIS CURTIS-ALGINMENT
	

	JIM DAHLBERG-ALIGNMENT
	

	JOHN HECKMAN-VACUUM
	

	ELLIOT SMYTHE-VACUUM
	

	GREG MARBLE-VACUUM
	

	JONATHAN JOYCE-VACUUM
	

	STEVE HARDISTY
	

	THOM SINGLETON
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	3210Appendix T2

Task Hazard Analysis (THA) Worksheet
	


	


	Author:
	L. A. DILLON-TOWNES

	Date:
	10/21/11
	Task #:
If applicable
	N/A
	Frequency of use:
	For each energy change (~11 times)

	Complete all information.  Use as many sheets as necessary

	Task Location:
	HALL A
	Task Title:
	FZ #2 Magnet, Magnet Arms, and Girder Adjustments 

for g2P Experiment

	Division:
	Accelerator
	Department:
	Mechanical Engineering

	Lead Worker:
	Alignment Crew

	Mitigation already in place:
Standard Protecting Measures
Work Control Documents
	


	Sequence of Task Steps
	Task Steps/Potential Hazards
	Consequence Level
	Probability Level
	Risk Code (before mitigation)
	Proposed Mitigation
(Required for Risk Code >2)
	Safety Procedures/ Practices/Controls/Training
	Risk Code
(after mitigation

	1.2
	Elevating Stand Operation
	M
	M
	3
	Engineered Disconnect of Controller from Motor, Secured from unauthorized users, designated authorized users.
	Controller stored in HALL A personnel access hallway when not in use.
	1

	1.3
	Observation Communication
	L
	M
	2
	Discuss potential issues before operation. Simulate & practice  possible communication scenarios
	
	1

	2.6 & 3.6
	Pinch Points & Falling Objects
	M
	H
	4
	Engineered secure attachments, education of possible pinch points, no personnel access under installation. Hard Hat Area designation during installation Appropriately located signage to heighten awareness.
	
	1

	2.6 & 3.6
	Ladder Use
	M
	M
	3
	Ladder Use training & communication of possible issues
	Ladder safety training
	1

	
	
	
	
	
	
	
	


	
	Highest Risk Code before Mitigation:
	4
	
	Highest Risk Code after Mitigation:
	1


When completed, if the analysis indicates that the Risk Code before mitigation for any steps is “medium” or higher (RC≥3), then a formal Work Control Document (WCD) is developed for the task.  Attach this completed Task Hazard Analysis Worksheet.  Have the package reviewed and approved prior to beginning work.  (See ES&H Manual Chapter 3310 Operational Safety Procedure Program.)

	
	ISSUING AUTHORITY
	FORM TECHNICAL

POINT-OF-CONTACT
	APPROVAL DATE
	EFFECTIVE DATE
	EXPIRATION DATE
	REV.
	
	

	
	ESH&Q Division
	Harry Fanning
	10/05/09
	01/01/09
	10/05/12
	0
	
	


This document is controlled as an on line file.  It may be printed but the print copy is not a controlled document.  It is the user’s responsibility to ensure that the document is the same revision as the current on line file.  This copy was printed on 2/3/2012.
Vent Beam Line before Adjustments





Vent & pump down connections








Arm Tie down Rod





Disconnect Clevis Screws











Alignment Bolts





Drill Motor attachment for 3/8” socket





Upstream Girder





Downstream Girder





SPACER JACKS





Disconnect Clevis screws





Drill Motor attachment: ¾” socket





Arm Support Shelves





FZ#2 Magnet Stand Motor Controller Storage Location
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