FEL GUN HIGH VOLTAGE CONDITIONING PROCEDURES


FEL VAULT CHECK LIST BEFORE STARTING GUN HIGH VOLTAGE CONDITIONING
(Authorized gun high voltage conditioning operator list at the end)
1. Make sure the grounding rod in the gun tank is pulled out
2. Make sure the driving rod for the resistor mechanism in the spool piece connecting the HVPS tank to the gun tanks is pulled out

3. Make sure gun valve VBV0F001 is CLOSED

FEL STATUS PRE-CONDITIONS:

1. The FEL Vault must be in BEAM PERMIT with MCC SSO coverage
Gun High Voltage Conditioning
Opening the gun high voltage control screen (FEL MEDM)
1. Login into the computer terminal next to the stripchart recorded in the FEL control room with your accelerator password

2. Right-click on mouse to open “FEL controls menu” and scroll down to select MEDM. This will open the Main FEL MEDM screen.
3. From the FEL Main Menu MEDM screen, click on High Voltage

4. Select “HVPS Slider Control” This will open the control screen for the Gun high voltage operations. Figure 1 shows how the screen looks like.
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Figure 1. Control screen to be used for gun high voltage conditioning. Notice the Ramp up and ramp down rates settings. 
Turning ON Gun High Voltage 

1. When the FEL is in Beam Permit, it will power up the HVPS chassis located in the FEL control room
2. On the HVPS Slider Control screen (Figure 1), clear the interlock faults by clicking on the yellow button labeled “HV RESET”
3. Make sure the Ramp Set Point kV is set to 0 kV

4. Click HV ON. At this point you have EPICS control of the gun HVPS

5. Make sure the Ramp Up Rate (kV/min) is set to 100 kV/min and the Ramp Down is set to 400 kV/min AND the SLOW DOWN RAMP is OFF
6. Turn on the strichart recorder and set it up.

7. Ramp up the gun  high voltage from 0 kV to the last conditioned voltage minus 5 kV.  Check the FLOGS to see what is the last conditioned voltage. To do so, 
a. Set the desired voltage in the Ramp Set Point window and click HV GO. This will ramp up the voltage from 0 to the specified set point with an asymptotic behavior at the end.
8. When the HVPS Readback shows the Set Point value, the gun is at that voltage.
9. Using the slider control and making sure it is set to 0.5 kV steps, go to the last conditioned voltage. No vacuum or current activity should be seen at that voltage. If vacuum is observed at that set point, let is soak until the VIP0F00 reads 5E-10 Torr. This may take up to 10 minutes.

10. To condition to the next 0.5 kV, use the slider control. You will see the vacuum rising sharply to about 1.E-8 Torr as read by VIP0F00 (Maroon trace on Figure 2). 
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Figure 2. Striptool to be used for gun HV conditioning.

11. Wait until the vacuum (VIP0F00) recovers to 1E-9 Torr before making another 0.5kV increment (the lavender-color trace on Figure 1 is also VIP0F00). This will take about 6-7 minutes. At this rate, we are conditioning at about 4 kV/hour, but this rate will slow down to less than 1 kV/hour as the voltage is increased. 

12. Continue repeating step 11 until the end of your shift, or

13. If 425 kV are achieved during your shift. Contact the system owner (Carlos Hernandez-Garcia, pager 584-6862)

What to do if you observe current activity
1. Lower the voltage by 5 kV. This can be done quickly by entering the desired voltage in the Ramp Set Point box, then click on HV GO. If current activity does not cease, lower the voltage to 150kV.

2. Call system owner (Carlos Hernandez, pager 584-6862) immediately to receive instructions on how to proceed.
What to do if HVPS shuts off due to Vacuum interlock fault

Leave it off and contact immediately system owner (Carlos Hernandez, pager 584-6862)

Turning OFF Gun High Voltage and FEL status instructions at the end of the shift
1. From the Slider Control screen, make sure the Ramp Rate (kV/min) Down is set to 400 kV and is turned ON. If is not like that contact system owner (Carlos Hernandez Garcia).

2. Set the voltage to 0 kV on the Ramp Set Point box.
3. Click HV GO. This will ramp down the voltage to 0 kV with the specified ramp rate. 

4. When the HVPS Readback shows 0 kV, turn HV OFF. 

5. If this concludes operations for the shift, call the MCC SSO and ask to bring the FEL to RESTRICTED ACCESS. Specify that there is no need for a Radiation Survey since no beam was run.
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