


Accelerator Division / RF Department / HLRF Group

Main Injector RF System

         Main Injector PA Replacement Procedure

This Procedure is used to replace a RF Station Power Amplifier.  One must be trained and follow all LOTO procedures mentioned in this document.
Personnel required 

1.) Requires two man rule with 2 RF Department trained people in the Main Injector RF Systems LOTO procedures.
2.) Training required
1) Modulator LOTO Procedure  ADDP-RF-2016-0003 Rev D
2) Ferrite Bias Supply LOTO Procedure  ADDP-RF-2016-0002 Rev B
3) Solid State Driver LOTO Procedure  ADDP-RF-2016-0004 Rev A
4) Anode Power Supply LOTO Procedure  ADDP-RF-2010-2 Rev B
Equipment Needed

1.) Crown PA lift truck with PA lifting fixture.
2.) Tunnel tool box
3.) Spare PA on cart

Procedure
.
1) Prepare:  The authorized employee shall understand the hazards involved and how to control them.  If an authorized employee does not have this knowledge, he/she is not qualified to perform the LOTO procedure or maintenance activity.  The authorized employee shall get a copy of Attachment 1 from the Anode Power Supply LOTO procedure ADDP-RF-2010-2 Rev B and use it as a checklist plus: Modulator LOTO procedure ADDP-RF-2016-0003 Rev D, Ferrite Bias Supply LOTO procedure ADDP-RF-2016-0002 Rev B, and Solid State Driver LOTO procedure ADDP-RF-2016-0004 Rev A.





2) Notify:  The authorized employee should, as necessary, notify affected area personnel of the LOTO and maintenance activity.  Affected personnel include those who might normally use the equipment or who would be affected by the unavailability of the equipment.

3) If the work to be performed has not been approved by the Operations Group, it is necessary to notify the Crew Chief in the main control room (x-3721).

 Shutting Down 

The authorized employee shall shut down or turn off the equipment or system by using the normal shutting down procedure and bypassing Control room alarms.

5) From the Console turn modulators to HV off from page I-25 or locally by placing modulator in local mode and actuating the HV off switch.

6) From the Console Turn Ferrite Bias Supply (FBS) to off from page I-25 or locally by placing Ferrite Bias Supply control units in local mode and pushing the contactor open button.

7) From the Console Turn Solid State Amplifier (SSD) to off from page I-25 or locally by placing SSD control unit in local mode and turn the gate bias switch to OFF.

8) Turn OFF desired anode supply high voltage from page I-25 or locally by placing anode supply control unit in local mode and turn HV switch to off.

9) Disconnect modulators from anode supply by actuating the vacuum switches to the disconnect position locally at the anode supply control unit.

10) Turn auto/local switch on anode supply control unit to disable position.








Isolating Sources of energy

1) [bookmark: _GoBack]The authorized employee shall follow the Anode Power Supply Lotto procedure ADDP-RF-2010-2 Rev B to isolate the sources of energy feeding the Anode Power supply.

2) [bookmark: _Hlk1370858]The authorized employee shall follow the Modulator Lotto procedure ADDP-RF-2016-0003 Rev D to isolate the sources of energy feeding the station’s modulator.

3) The authorized employee shall follow the Ferrite Bias Supply Lotto procedure ADDP-RF-2016-0002 Rev B to isolate the sources of energy feeding the Ferrite Bias Supply.

4) Pay special attention to the Verify procedure in section 5.6 of ADDP-Rf-2016-0002 Rev B
Verify:  The authorized employee shall check by conclusive test that the source of energy has been isolated from the equipment and that the equipment is inoperable.  Place a digital meter at the 480V input terminals at the top of the Ferrite Bias Supply to insure there is no input 480 voltage.  Must check Phase to Phase and each Phase to Ground. Important – Verification is mandatory as the circuit breaker is the only air gap between live 480-volt distribution and the input 480v terminal block inside the bias supply. Reminder – DVM operation must be verified before and after zero voltage verification.
PPE requirements:
a) Long sleeved cotton shirt
b) Electrical insulated gloves with leather glove protectors
c) Safety glasses

5) The authorized employee shall follow the Solid State Driver LOTO Procedure ADDP-RF-2016-0004 Rev A to isolate the sources of energy feeding the Solid State Driver.

PA Removal
1. Hold pre-job briefing
2. Make sure ground sticks are placed in Anode Power Supply and Modulators as required by LOTO.
3. Get keys from key tree for Crown PA lift truck and tunnel tool box containing all necessary tools
4. Get MI-60 tunnel keys from main control room
5. Sign appropriate RWP in control room
6. Obtain LSM
7. Make sure you have the right key along with film badge and dosimetry
8. Load PA lift truck with PA lift fixture, and cart with spare PA onto elevator.
9. Wear appropriate PPE for tunnel access.
10. Upon arrival at the proper RF station, first measure the PA filament voltage to verify that it is off.
11. Turn LCW off on the PA, supply first and then return
12. Carefully remove cables from PA
13. Remove PA air flow blower and duct tape.
14. Remove small access port cover on side of PA, then loosen PA Anode clamp.
15. Remove the Marmon clamp.
16. Move PA lifting fixture (Crown lift) into position and fasten to PA
17. Standing to the side of the PA lifting fixture, raise PA slowly.
18. Raise high enough to clear anode water jacket from cavity.
19. Move PA lifting fixture back from cavity and place PA on cart. 

PA Installation
20. Attach PA lifting fixture to replacement PA, make sure everyone is clear then lift.
21. Raise PA part way and wipe PA flange and anode shroud with alcohol.
22. Clean the cavity flange and anode clamp finger stock with alcohol.
23. Move PA into position over cavity, slowly lower PA onto cavity, making sure Anode and shroud seat correctly.
24. Install the PA blower and align the PA with the blower.
25. Install Marmon clamp and tighten to xx foot pounds tightening both nuts evenly.
26. Tighten the PA anode clamp and re-install the cover
27. Install a 1.5 foot piece of duct tape over the joint between the PA blower and the PA snout
28. Install water hoses and turn on return first while watching for LCW leaks.
29. Turn on Supply and look for water leaks.
30. Connect all cables
31. Cleanup tunnel area 
32. Reset PA grid pot on program substitution box to 4.5
33. Follow cold start up procedure for RF station.
34. Set the PA filament voltage pot to 8.0 and measure the voltage after it is timed out, set to 14.85VDC
