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Main Injector RF System

Ferrite Bias Supply Replacement

This Procedure is used to replace a RF Station Ferrite Bias Supply. One must be trained and follow all LOTO procedures mentioned in this document.


Personnel required 

Requires two-man rule with 2 RF Department trained people in the Main Injector RF Systems LOTO procedures.


Equipment Needed

1.) Ratchet set with 9/16 socket.
2.) Torque wrench 3/8 drive (inch pounds)
3.) Wrenches 7/16, 9/16, 1 1/8” 
4.) Screwdriver
5.) DVM
6.) PPE
7.) Flashlight


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 follow LOTO procedure ADDP-RF-2016-0002 Rev B.

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 

1) 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.

2) From the ACNET console turn selected modulator to HV off from page I-25 or locally by placing modulator in local mode and actuating the HV off switch.

3) From the ACNET 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.

4) From the ACNET console turn Solid State Amplifier’s (SSD) Gate Bias to off from page I-25 or locally by placing SSD control unit in local mode and turn the Gate Bias switch to OFF.

5) It is not necessary to Turn OFF the desired Anode Power Supply’s high voltage when changing out a Ferrite Bias Supply.


Isolating Sources of energy

1) 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.
2) 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

Valve out the 95 LCW System from the Station

[bookmark: _GoBack]Valve out the Supply and Return 95 LCW system for the station’s Ferrite Bias Supply being replaced. Always close the supply valve first followed by the return.  If necessary, disconnect water hoses form their respective connections and using compressed air or nitrogen (with appropriate adapters) blow out remaining water in the Ferrite Bias Supply.  This may not be necessary for all repairs or just removing the Ferrite Bias Supply from a station.  





Ferrite Bias Supply Removal

Follow the steps below for Ferrite Bias Supply removal:
 
1.) Prepare Ferrite Bias Supply for removal by following LOTO procedure ADDP-RF-2016-0002 Rev B to isolate all energy sources.
2.) Perform LOTO verification.
3.) Remove 480volt 3 phase input cables.
4.) Unplug 120volt control power cable and leave cable with the FBS being removed.
5.) Disconnect input signal cables from inside front of Bias Supply.
6.) Remove personnel safety ground from cabinet (top rear).
7.) Loosen high current bus bar clamp (1 1/8”) located at top rear of bias supply.
8.) Turn off LCW to Bias Supply by first closing supply valve then return.  Remove water line quick disconnects.
9.) Carefully roll Ferrite Bias supply out of station location.  This task is best performed with at least 3 people due to the weight and bulkiness of the supply.  They do not roll easily.

Ferrite Bias Supply Install

1. Carefully roll new Ferrite Bias Supply into station paying attention to the alignment of the high current bus bar at the back of the power supply.
2. Adjust high current bus bar clamp for proper alignment.  Tighten clamp bolt using 1 1/8” wrench. 
3. Connect personnel safety ground cable to top of power supply.
4. Connect LCW water to the power supply.  Open return valve first then the supply.  Check for water leaks.
5. Connect 480volt cables paying attention to correct phase rotation.  Torque bolts to 230 inch pounds using torque wrench (must do this step).
6. Connect 120volt control power cable.
7. Connect input signal cables to bias supply.
8. Check all work especially 480volt cables and output bus bar clamp.
9. Follow station startup procedure.
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