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	Operational Safety Procedure Form

(See ES&H Manual Chapter 3310 Appendix T1 Operational Safety Procedure (OSP) and Temporary OSP Procedure for instructions.)
	


	


	Title:
	Upgraded Injector Test Facility (UITF)
	

	Location:
	Test Lab High Bay Area
	Type: 
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	Risk Classification 

(per Task Hazard Analysis attached)
(See ESH&Q Manual Chapter 3210 Appendix T3 Risk Code Assignment.)
	Highest Risk Code Before Mitigation 
	
	

	
	Highest Risk Code after 
Mitigation (N, 1, or 2):
	
	

	Owning Organization:
	Center for Injectors and Sources, Accel. Div.
	Date:
	
	

	Document Owner(s):
	Matthew Poelker
	
	
	


	DEFINE THE SCOPE OF WORK

	1. Purpose of the Procedure – Describe in detail the reason for the procedure (what is being done and why).

	The purpose of this OSP is to describe procedures for safely operating the UITF in detail.

FSAD* considers the UITF to be an accelerator. UITF can deliver electron beam of energy up to 10 MeV at a current of 100 nA. For clarity, this document partitions the UITF into three sections: i) a DC (350 KeV) electron gun and a keV beam line, ii) a ¼  cryomodule to accelerate electrons to 10 MeV and iii) an MeV beam line which terminates at either an experimental target or a beam dump. UITF’s principal uses are to develop high current photo cathodes, pre-stage equipment and processes for ultra high precision parity violation experiments and provide test beams for physics experimental equipment such as HD-Ice target.

* Final Safety Assessment Document Rev 7a: https://jlabdoc.jlab.org/docushare/dsweb/View/Collection-4440

	2. Scope – include all operations, people, and/or areas that the procedure will affect.

	The UITF has two modes of operation: keV Mode and MeV mode

keV mode,

· Tune-up beam (pulsed) at 350 kV (average current ≤100 nA)
· CW beam administratively limited to 5 mA. 
The affected area is Cave 1 (See figure 1)

MeV mode,

· Tune-up beam (pulsed) at 10 MeV (average current ≤100 nA)
· CW beam limited to ≤100 nA, engineered control using current monitoring system

The affected areas is all of UITF, that is both Cave 1 and Cave 2 (See figure 1)

The staff of Center for Injectors and Sources (CIS) operate & maintain UITF. Non-CIS persons may operate and maintain UITF after receiving training from CIS staff.

The UITF is not a user facility.  



	3. Description of the Facility – include building, floor plans and layout of the experiment or operation.

	The location of UITF is the High Bay Area of the Test Lab. Figure 1 shows the UITF lay out and identifies the three sections for commissioning. Figures 2 & 3 show the labyrinth and the main access to UITF. Figure 4 shows UITF with concrete shielding in place.
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Figure 1 UITF beamline layout showing the two caves and three sections. The ‘wall’ shown between the caves is for visualization of the two caves. There is no physical wall. The figure shows an abbreviated labyrinth. See figures 2 & 3 for the full extent of the labyrinth. HD-ICE and Bubble chamber are examples of where experiments can fit.
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Figure 2 UITF layout showing the main entrance Labyrinth
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Figure 3 UITF layout showing the exit to main entrance through labyrinth towards the high bay area


	ANALYZE THE HAZARDS and IMPLEMENT CONTROLS

	4. Hazards identified on written Task Hazard Analysis 

	Refer to attached Task Hazard Analysis Work Sheet for details and mitigation. The following lists the hazards
1. Ionizing Radiation 

2. Laser non-ionizing Radiation

3. Oxygen Deficiency



	5. Authority and Responsibility:

	
	4.1 Who has authority to implement/terminate

	
	Matthew Poelker

	
	4.2 Who is responsible for key tasks

	
	Matthew Poelker

	
	4.3 Who analyzes the special or unusual hazards including elevated work, chemicals, gases, fire or sparks (See ES&H Manual Chapter 3210 Appendix T1 Work Planning, Control, and Authorization Procedure)

	
	Ionizing Radiation – Vashek Vylet

Laser non-ionizing radiation – J. Williams 

Oxygen Deficiency – J. Williams

Safety Officer– J. Hansknecht



	
	4.4 What are the Training Requirements (See http://www.jlab.org/div_dept/train/poc.pdf)

	
	UITF Operators must have the following Training
· SAF 100 – ES&H Orientation

· SAF 103 – Oxygen Deficiency Hazard

· SAF 104 – Lock, Tag and Try

· SAF 801P and SAF 801T – Rad worker 

· Read this OSP

	6. Personal and Environmental Hazard Controls Including:

	
	5.1 Shielding

	
	There are two modes of UITF operations:
1. keV Mode – where the average beam current can be up to 5 milliamps (Cave 1 only)

2. MeV Mode – where the average beam current is limited  100 nA

Cave 1 has 30” concrete shielding on the roof. The penetrations have 3.5” iron shielding (figure 4 below)
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Figure 4 Steel plates covering penetrations in Cave 1 (Note that only Cave 1 has cable penetrations)
The keV beam termination points are beam dumps and Faraday cups in Cave 1. Radcon approved local shielding will mitigate radiation hazards. Of the two walls in Cave 1, the east wall (see figure 1) is many meters thick and is an effective radiation barrier. The west wall is 36” thick. The local shielding on the dumps will mitigate radiation hazard.
Cave 2 has 22” of concrete shielding on the roof. The north wall where the beam terminates in a shielded dump and the west walls have 48” concrete shielding. The beam current to Cave 2 will not exceed 100 nA, ensured by engineering controls (beam current monitor).
During beam operations, the entire roof area of both caves will have signage and be roped off preventing access.

Radcon group will measure the radiation at the roof and the UITF walls in the high bay area at various beam currents at both keV and MeV modes to experimentally determine the current limits. Next revision of the OSP will contain the radiation survey results at the maximum permissible beam currents in both Cave 1 and Cave 2.


	
	5.2 Barriers (magnetic, hearing, elevated or crane work, etc.)

	
	1. Vacuum windows: The UITF beam line is under vacuum. When any work involves thin windows, there will be signage warning personnel entering UITF that hearing protection is mandatory for entrance. Hearing protection will be available in well-marked containers. 
2. Magnetic Field: The magnets in the UITF have low magnetic fields and the field falls off to less than 5 gauss within a few inches from the magnet. If there are cases where the field is >5 gauss at a foot or more, there will be barriers to prevent personnel from exposure to the magnetic fieild

3. The magnets have electrical terminals which are either insulated or have protective  covers to prevent accidental contact.

4. Certified Crane operators will remove and install the raised area shielding blocks in Cave 2 and any experimental equipment. 

	
	5.3 Interlocks

	
	The UITF’s Personnel Safety System (PSS) protects personnel from being exposed to prompt radiation. UITF is (see figure 4) is a completely enclosed area. No one is allowed inside the enclosure during beam production, or gun high voltage conditioning, or during operating of the quarter cryomodule.
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Figure 5 UITF With concrete shielding in place

Figures 6 and 7 show the two entry/exit ways to and from the UITF, the run safe box, signage along with the warning beacons.
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Figure 6 (Left) Main entrance/exit from high bay area through the labyrinth of UITF (Middle) Secondary entrance/exit into the high bay from the location of the electron gun in the keV section. Both doors have Personnel safety system interlocks and emergency exit switches on the nearby walls (Right) Beacons which exist at both entrance/exit ways
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Figure 7 (Left) Exit into high bay from Cave 1 near the electron gun (Middle) Run/Safe Box (Right) Crash Switch for exit. Run/Safe Boxes and Crash switches are at both the entrance/exit ways
During normal operations, the main entrance/exit will be in use. The secondary entrance/exit is for emergency exit.

The main and secondary entrance/exit doors are part of the PSS. PSS interlocks control the gun high voltage power supply, the drive laser, the laser attenuators, the high power RF system and the current monitoring system. The PSS system will turn off the electron beam if the current monitors register a fault or upon breaching of the door interlocks when the electron gun is sending electrons into the beam line.

	
	5.4 Monitoring systems

	
	There are two monitoring systems. One is the PSS, explained above, which protects personnel from prompt ionizing radiation. The second is the ODH system, which alarms when the oxygen level in the UITF enclosure drops below 18.5%.

	
	5.5 Ventilation

	
	There are two fans on the east wall of Cave 1 (figure 8). In addition, there are three 0.15m (6”) diameter vent holes on the west wall near the ceiling and two 0.3m x 0.3m (12”x12”) square vents. These square vent holes have chimneys attached to them on the ceiling. The height of the chimneys is about 7 ft. which will mitigate any hazard in the unusual event of cryogenic gas release in Cave 1.
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Figure 8 (Left)  Fan with a capcity of 7400 CFM vents air into the high bay area, (middle) fan with a  capacity of 4400 CFM vents air to outside the test lab, right two chimneys attached to the square vent holes in the ceiling of Cave 1
There is a passive 5.6 m2 vent under the raised  roof in Cave 2 (figure 9) to vent lighter than air cryogens into the high bay area in the unlikely event of an equipment failure of cryogenic gases.
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Figure 9 (Left) Shielded elevated section of Cave 2 for experimental targets, including cryogenic targets. (Right) 5.6 m2 Vent area under the elevated section for lighter than air cryogenic gases to escape. 

	
	5.6 Other (Electrical, ODH, Trip, Ladder) (Attach related Temporary Work Permits or Safety Reviews as appropriate.)

	
	The Task Hazard Analysis identifies the following hazards
1. ODH

2. Exposure to ionizing radiation

3. Exposure to non-ionizing radiation (laser)

(see attached signage document and ODH Assessment document)

	7. List of Safety Equipment:

	
	7.1 List of Safety Equipment:

	
	

	
	7.2 Special Tools:

	
	

	8. Associated Administrative Controls  

	
	· Safety Systems Group staff is responsible for:

· LPSS engineered controls

· PSS administrative and engineered controls

· Center for Injectors and Sources (CIS) staff is responsible for:

· LPSS administrative controls

· SF6 Gas insulated HVPS administrative and engineered controls
· Locking and Tagging the Faraday cup in front of th ¼ cryomodule for keV mode operation

The Faraday cup in front of the ¼ cryomodule is locked for all keV mode operations. For these operations, the current monitors allow the beam current to exceed 100 nA. When the Faraday cup is not in place, the beam current monitors do not allow beam current to exceed 100 nA. If the beam current exceeds 100 nA, PSS will turn off the beam. Additionally, the EPICS control system will perform the same function as PSS but this is not considered an engineered solution. It provides an extra layer of protection but not credit is taken for this.

*Administrative controls includes: Authority/responsibility, Procedures, Postings, and PPE
· CIS personnel are responsible for safe operation of the UITD.  This includes limiting beam power to fall within the identified operations and safety parameters.  
· UITF’s PSS logic manages the two door switches and the Run/Safe Boxes  to provide an “Area Secure” signal to the PSS logic
· The UITF enclosure is ODH 0 up to the height of 9 feet. The signage indicates this. Personnel working on ladders where the head height is at 9 feet must follow ODH1 procedures.

· Since SF6 is heavier than air, one active ODH sensor is installed under the HVPS tank and will set the off the alarm in the event of SF6 leakage

· The HVPS control unit is interlocked to the PSS, it cannot be energized unless the PSS is in “Run” mode, attained after the UITF enclosure has been swept. 

· The laser power unit in interlocked to the PSS/LPSS. 
· The CARMs/radiation probes are interlocked to the PSS.

	
	


	DEVELOP THE PROCEDURE

	9. Operating Guidelines

	The UITF is operated under this Operational Safety Procedure, which addresses hazards associated with maintenance and operation and their mitigations through engineered and administrative controls. Fault conditions in the UITF can produce only local work area impacts. 
Staffing

The UITF can be operated by either a single trained and authorized user (typically the personnel conducting gun and/or beam studies), or in multiple unattended shifts. See:

Final Safety Assessment Document Rev XXX
UITF Operation

PSS state for the UITF is either Restricted Access or Beam Permit. 

Prior to beam operation, the UITF must be placed in a personnel safe mode using the Personnel Safety System (PSS) and/or the Laser Personnel Safety System (LPSS). These involve using the proper door configuration, sweep and mode procedures, and securing of the UITF enclosure.  The sweep procedure is described in secion on executing the procedure.
UITF Operator Requirements

Additionally to the training listed in section 4.4, the UITF operator must:

1. Read and understand this OSP that includes PSS sweep procedures,

2. Receive the practical training on this OSP and on UITF operational procedures from system owner (Matthew Poelker or designee)
3. Perform walkthrough of the following areas: UITF control room and UITF’s roof.


	10. Notification of Affected Personnel (who, how, and when include building manager, safety warden, and area coordinator)

	Safety: UITFSafety Warden, John Hansknecht 269-7097
UITF system owner: Matthew Polker, office 269-7357, cel. 757-xxx-xxxx

ODH, Fire: CEBAF Crew Chief: 269-7045, cel. 757-630-7050.

Emergency: Guard gate 269-5822

	11. List the Steps Required to Execute the Procedure: from start to finish.

	keV beamline

This procedure lists both one time commissioning process (identified by italics) and routine operations. Once the beam line is commissioned, the italicized steps can be omitted.

The first stage of the beam commissioning has several steps. Since some installation work can occur during the commission of the keV beamline, there will necessarily be breaks in between commissioning activities. The steps planned are the commissioning of:

1. The High Voltage Power Supply and Gun Chamber

2. Laser System

3. RF components, namely, Choppers and Bunchers

4. Beam Diagnostic instrumentation: viewers, harps, Beam Position Monitors (BPMs), Beam Loss Monitors (BLMs) and Faraday cups

5. Magnets

6. Vacuum System

In all of these steps, activities occur first without beam and then with beam. Due to the nature of the control system, EPICS commissioning occurs during testing of the beamline components with the control system.
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Figure 10 keV beam line top views. The figure also shows the location of the 1/4 Cryomodule (show BLM, BCM and Faraday cup locations)
 Commissioning of keV beamline – No beam 

The first step in commissioning of the beam line is to ensure that all the installed components are properly functioning by powering and monitoring the components without any beam coming out of the photocathode of the gun.

Table 1 Stage 1 items to be commissioned - No Beam

Activity
Beam 

ON/OFF
Beam Mode

TUNE/CW
UITF

OPEN/LOCKED
Personnel Safety System 

ON/OFF
Relevant Safety Documents

HVPS + Gun
OFF
NA
LOCKED
ON
HVSOP
Laser System
OFF
NA
LOCKED
ON
LOSP
RF Components
OFF
NA
LOCKED
ON
NA

Beam Diagnostics

OFF

NA

OPEN

OFF

NA

Magnets

OFF

NA

OPEN

OFF

NA

Vacuum System

OFF

NA

OPEN

OFF

NA

The assumption is that EPICs control system is available. The operations are such that the commissioning of EPICS and instrumentation occur at the same time. The following are the steps in each activity listed in Table 1 above.

Procedure:

1. HVPS + GUN: (Please fill in the steps – CIS JH?)
2. Laser System: Beam Diagnostics:

3. RF Components:

a. Buncher: (Please fill in the steps – EE?)
b. Choppers: (Please fill in the steps – EE?)
4. Beam Diagnostics:

a. Beam Position Monitors: (Please fill in the steps – EE?)
b. Faraday Cup: Insert and Retract by means of EPICS
c. Harps: 

i. Activate harps by means of EPICs. 

ii. Check that the limit switches function properly

iii. The EPICS screens show noise signals
d. Viewers: 

i. Insert and retract viewers by means of EPICS

ii. Check that the viewer is visible on control system screens

iii. Check that EPICS goes to Viewer Limited Mode

5. Magnets:

a. Turn on the trim card supplies

b. Verify the polarity of the magnets

c. For iron magnets do a hysteresis cycle

6. Vacuum Systems: (Please fill in the steps – CIS PA?)
Commissioning and operating keV beamline – With Beam

The UITF is capable of delivering many milliamps of CW electron beam.  However, the shielding of the MeV area limits the current to <100 nA. This limit does not apply to the keV beam line. Even so, all the beam termination points such as the Faraday cup in front of the ¼ cryomodule or beam dumps will have shielding in compliance with Radiation Control Group’s assessment.
During the transportation of the electron beam from the gun, whether in Tune mode or CW mode, there can be beam losses. This is especially true during commissioning with beam. When the beam interacts with the beam line components, beamline components can become activated.  The significance of the activation increases with increasing energy.  The beam loss monitors (BLMs), photomultiplier tubes with scintillators, will detect the beam losses. While this will protect the beam line from venting during CW operations, this can become a nuisance during beam tune up. The control system allows masking of the BLMs during Tune mode operations. Proper BLM response with a radioactive source is a requirement prior to their installation in the beam line.

Table 2 Stage 1 items to be commissioned - With Beam

Activity
Beam 

ON/OFF
Beam Mode

TUNE/CW
UITF

OPEN/LOCKED
Personnel Safety System 

ON/OFF
Relevant Safety Documents

RF Components
ON
TUNE/CW
LOCKED
ON
Beam Diagnostics

ON

TUNE/CW

LOCKED

ON

Magnets

ON

TUNE/CW

LOCKED

ON

Vacuum System

ON

TUNE/CW

LOCKED

ON

Procedure:

In the UITF

1. Insert Faraday cup at the entrance of ¼ Cryomodule. Lock and Tag the cup.

2. Sweep the UITF following the sweep procedure below and arm the Personnel Safety System

i) Inform all occupants to leave the UITF enclosure

ii) Close both doors

iii) Go to control room and turn key to "Sweep"

iv) Enter the enclosure through the back door, close door behind you upon entry

v) Arm box1 near the gun

vi) Sweep the enclosure, walking toward Cave2

vii) Arm box2 near labyrinth exit

viii) Close screen gate door, engage the mag lock

ix) Return to control room, turn key to arm the Personnel Safety System to beam permit
In the Control Room

1. For the very first time of turning on the beam, set up Viewer Limited Mode. 

2. Load the nominal optics file for tune beam operations.

3. <<<<<More steps here until the beam ends up at the Faraday cup. >>>>>>>

Prepare the Machine Protection system for beam operations.

4. Turn on the BLMs

5. Steer the beam to deliberately cause beam loss and ensure that the BLMs detect the beam loss and shut off the beam.

a. If BLMs do not respond as expected, terminate beam operations and diagnose the BLMs with a radioactive source.

6. Once the BLMs are responding as expected, establish beam to the Faraday cup.

7. Set up Tune mode

8. Verify that the Beam Position Monitors are reading back

9. <<<<< Establish buncher and chopper settings using Harps until the Tune beam looks ‘good’ ‘emittance measurement>>>>>

10. Set CW beam current to 100 nA and ensure that the beam transports cleanly to the Faraday cup. 

11. Turn beam on in tune mode and ensure clean transportation to Faraday cup.

12. Go to 100 nA CW mode

13. Increase the current in 100 nA steps to the permissible beam current
14. Save the keV beamline settings

Shielding Verification

The shielding around the Faraday cup handles xx mA of beam current as determined by calculations. In order to verify the validity of the calculations  

<<<<<<< Insert RCD procedure for verification by increasing current >>>>>>>>>>>>>>
Commissioning: ¼ Cryomodule

SRF group has tested the ¼ cryomodule in the Cryomodule Test Facility (CMTF) without beam.  Due to slightly different environment, it is necessary to retest the module in the UITF.
The steps planned are the commissioning of:

1. ¼ Cryomodule

2. Beam Diagnostic instrumentation:  Beam Current Monitor (BCM) and Faraday cup

Commissioning of the ¼ cryomodule without beam may occur while keV beam line commissioning with beam is taking place with the Faraday cup in front of the ¼ cryomodule inserted and locked.
Commissioning of ¼ Cryomodule – No beam 

<<<<<<<<<< SRF and RF group procedures go here >>>>>>>>>>
Table 3 Stage 2 items to be commissioned - No Beam

Activity
Beam 

ON/OFF
Beam Mode

OFF/TUNE/CW
UITF

OPEN/LOCKED
Personnel Safety System 

ON/OFF
Relevant Safety Documents

¼ Cryomodule
OFF
NA
LOCKED
ON
Beam Diagnostics

OFF

NA

OPEN

OFF

Procedure:

1. Beam Diagnostics:

a. Beam Current Monitor: (Please fill in the steps – EE?)
b. Faraday Cup: (Please fill in the steps – EE?)
 Commissioning of ¼ cryomodule – with beam 

In the UITF

1. Sweep the UITF following the sweep procedure and arm the Personnel Safety System

In the control room

1. Insert the Faraday cups in front and exit of the ¼ cryomodule 

2. Load the saved settings for the keV beam line

3. Set up Viewer Limited mode for beam transport

4. Turn on the HV and laser systems

5. Establish clean beam to the Faraday cup in front of the ¼ cryomodule Set the beam current to 1 μA as measured at the Faraday cup in front of the ¼ cryomodule

6. Set the beam to Viewer Limited mode

7. <<< Beam through ¼ cryomodule procedure goes here>>

Table 4 Stage 2 items to be commissioned - With Beam

Activity
Beam 

ON/OFF
Beam Mode

TUNE/CW
UITF

OPEN/LOCKED
Personnel Safety System 

ON/OFF
Relevant Safety Documents

¼ Cryomodule
ON
TUNE/CW
LOCKED
ON
Beam Diagnostics
ON
TUNE/CW
LOCKED
ON
Verification of PSS BCM

8. Set the PSS BCM limit to 100 nA

9. Retract the Faraday cup in front of the ¼ cryomodule

10. Turn on Tune mode beam

11. Verify the current reading at the Faraday cup at the exit of the ¼ cryomodule matches the current at the Faraday cup in front of the ¼ cryomodule
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Figure 11  1/4 Cryomodule

12. Go to CW beam mode at 100 nA
13. Increase the beam current in 100 nA steps until beam current reaches 1 μA

14. Increase the beam current by another 100 nA

15. Check that the beam trips if the beam current exceeds the PSS BCM limit

16. Save settings

Shielding Verification

<<<<<<< Insert RCD procedure for shielding integrity of Cave 2 roof and the shielding around the Faraday cup >>>>>>>>>>>>>>
Commissioning: MeV beamline

Commissioning of MeV beamline – No beam 

Verify proper functioning of components by powering and monitoring without any beam coming out of the photocathode of the gun.

The steps planned are the commissioning of:

1. Magnets

2. Beam Diagnostic instrumentation:   Beam Position Monitors (BPMs), Beam Loss Monitors (BLMs), Beam Current Monitor (BCM) and Faraday cup

3. Vacuum System

Table 5 Stage 3 items to be commissioned - No Beam

Activity
Beam 

ON/OFF
Beam Mode

TUNE/CW
UITF

OPEN/LOCKED
Personnel Safety System 

ON/OFF
Relevant Safety Documents

Magnets
OFF
NA
OPEN
OFF
Beam Diagnostics

OFF

NA

OPEN

OFF

Vacuum System

OFF

NA

OPEN

OFF

Procedure:

1. Beam Diagnostics:

a. Harps: 

i. Activate harps by means of EPICs. 

ii. Check that the limit switches function properly

iii. The EPICS screens show noise signals
b. Viewers: 

i. Insert and retract viewers by means of EPICS

ii. Check that the viewer is visible on control system screens

iii. Check that EPICS goes to Viewer Limited Mode

c. Faraday Cup: Insert and Retract by means of EPICS
MeV Beamline
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Figure 12  MeV beamline
2. Magnets:

a. Turn on the trim card supplies

b. Verify the polarity of the magnets

c. For iron magnets do a hysteresis cycle

3. Vacuum Systems: (Please fill in the steps – CIS PA?)
Commissioning of keV beamline – with beam 

Table 6 Stage 3 items to be commissioned - No Beam

Activity
Beam 

ON/OFF
Beam Mode

TUNE/CW
UITF

OPEN/LOCKED
Personnel Safety System 

ON/OFF
Relevant Safety Documents

Magnets
ON
TUNE/CW
LOCKED
ON
Beam Diagnostics

ON

TUNE/CW

LOCKED

ON

Vacuum System

ON

TUNE/CW

LOCKED

ON

In the UITF

1. Sweep the UITF following the sweep procedure and arm the Personnel Safety System

In the control room

1. Insert the Faraday cups in front and exit of the ¼ cryomodule 

2. Load the saved settings for the keV and ¼ cryomodule lines

3. Load the model values for MeV beamline magnets

4. Establish Viewer Limited mode up to the Faraday cup at the exit of the ¼ cryomodule

5. Transport the beam through the chicane with the loaded magnet values

6. Adjust the magnets for beam transport

7. Continue with viewer limited mode until the last Faraday cup at the entrance to the HD-Ice target.

8. Steer the beam deliberately to verify that the BLMs turn off the beam

9. Re-establish beam to the Faraday cup at the entrance to the HD-Ice target.

10. Go to Tune Mode

11. Check that the BPMs read back the beam positions

12. Use the harps to measure beam profile

13. Clean up the beam transport and adjust choppers and bunchers to establish the beam of desired characteristics

14. Save settings

15. Go to CW mode with 100 nA beam and ensure that all Faraday cups read the same current

16. Save settings

Shielding Verification

<<<<<<< Insert RCD procedure for shielding integrity of Cave 2 roof and the shielding around the Faraday cup >>>>>>>>>>>>>>


	12. Back Out Procedure(s) i.e. steps necessary to restore the equipment/area to a safe level.

	At any time during UITF operations, the PSS can be brought to Restricted Access, in case there is a need for accessing the enclosure or to conclude high voltage operations. 

Returning the PSS to Restricted Access in normal operating conditions

· Turn off the gun HVPS from the EPICS control screen
· Switch the key to “Restricted Access” mode



	13. Special environmental control requirements:

	
	13.1 List materials, chemicals, gasses that could impact the environment  (ensure these are considered when choosing Subject Mater Experts) and explore EMP-04 Project/Activity/Experiment Environmental Review below

	
	SF6 is used as an electrical insulating gas inside the pressurized (10 psi) high voltage power supply. 

	
	13.2 Environmental impacts (See EMP-04 Project/Activity/Experiment Environmental Review)

	
	SF6 is a green house gas that must be re-used to avoid releasing it into the atmosphere when there is a need to open the tanks, i.e. high voltage power supply maintenance.  See High Voltage Power Supply ACC-16-63317-OSP for details on gas transferring operations. SF6 is a powerful green house gas, 23,900 times worse than CO2.

	
	13.3 Abatement steps  (secondary containment or special packaging requirements)

	
	John Hansknect

	14. Unusual/Emergency Procedures (e.g., loss of power, spills, fire, etc.)

	Returning the PSS to Restricted Access in case of emergency or any other abnormal conditions

At any moment the PSS Safety Crash buttons can be depressed. This action will cut off the gun high voltage power supply and will close the laser shutter if those systems are operational. It will also crash the sweep and will force unlock the doors.

Since ionizing radiation is present in the enclosure only when the gun is at high voltage, depressing any of the PSS Safety Crash buttons will restore the area to a safe level.

The following is a list of currently installed alarms:

1. ODH (blue strobe + buzzer)

2. Fire (white strobe + high pitch)

The expected response to any of the alarms is to evacuate the UITF enclosure immediately and proceed to the high bay area of the Test Lab
Return to normal operations occurs when alarms are cleared by the following personnel:

1. ODH cleared by J. Williams?
2. Fire cleared by Facilities Management

Other emergency procedures not covered by alarms are:

a) Ventilation failure. Expected Response is to evacuate area immediately and convene at muster point.

b) Personnel inside UITF enclosure AND the doors are locked. NOTE: This event should never occur if proper sweep procedures are followed. Expected response is to proceed to the nearest Run/Safe Box and press the crash button.
c) Electrical Power failure and in case of personnel trapped inside UITF enclosure. This event should never occur if proper sweep procedures are followed. PSS system will unlock the doors (Electrical power maintains the locks, loss of power unlocks – fail/safe mode)


	15. Instrument Calibration Requirements (e.g., safety system/device recertification, RF probe calibration)
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