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                        Accelerator Division / RFI Department / HLRF Group

Main Injector RF System
RF Modulator Replacement

This Procedure is used to replace a MIRF Station Modulator. 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.

Equipment Needed

1.) Ratchet set with 9/16 socket.

2.) Wrenches 7/16, 9/16, 

3.) Screw Drivers No2

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 Lotto procedure ADDP-RF-2010-2 Rev B and use it as a checklist plus Modulator Lotto Procedure ADDP-RF-2016-0003 Rev D.
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 Console turn modulators to HV off from page I-25 or locally by placing modulator in local mode and actuating the HV off switch.

3) 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.

4) 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.
5) 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.

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

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

Isolating Sources of energy
1) 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) 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.
Valve out the 95 LCW System from the Station

Make sure the series tube filament is cooled down before disconnecting the LCW.
Valve out the supply and return 95 LCW system for the station’s modulator being replaced. Always close the supply valve first followed by the return.  If necessary, disconnect water hoses from their respective connections and using compressed air or nitrogen (with appropriate adapters) blow out remaining water in the modulator.  This may not be necessary for all repairs or just removing the modulator from a station.  
Modulator Removal

Follow the steps below to remove the modulator that had failed:

1) Ground the modulator’s deck using the modulator grounding stick, following LOTO procedure and PPE requirements in ADDP-RF-2016-0003 Rev D.

2) Ground the modulator’s Anode using a 2nd modulator grounding stick, following PPE in ADDP-RF-2016-0003 Rev D.

3) Ground the modulators .1uF input capacitor using the 3rd modulator grounding stick, following PPE in ADDP-RF-2016-0003 Rev D.
4) After ensuring the modulators 480 volt circuit breaker in the panel on the wall behind the modulators is open, remove the 480 volt Crouse-Hinds plug from its socket on the wire way behind the modulator.(must wear proper PPE)

5)  Ground the HV B+ input lead with a ground stick. This must be done before removing it from its current position in the modulator. Loosen hose clamp on top of the modulator for removal of this cable.  Disconnect the HV B+ input lead.
6) Ground the HV output lead with a ground stick. This must be done before removing it from its current position in the modulator. Loosen the hose clamp on top of the modulator for removal of this cable. Remove the modulator output HV lead.  
7) Reinstall all modulator Doors.

8)  Disconnect all the cables on the top of the modulator including 150kW power amplifier filament power supply cables, PA screen and grid PS’s, anode and PA grid program cables, analog monitor cable, Digital I/O cable, PA water flow, APS door interlock, APS HV deck interlock, PA filament PS monitor, anode and driver inhibit, external interlock,  and any other cables from the top of the modulator.

9)  Remove ground strap cable from top back of modulator.

10)  Roll out the modulator and position it out of the way before installing the new modulator.

Modulator Installation

Follow the steps below for installing a new working modulator:

1) Roll in the new modulator and install the ground cable on the top panel.
2) Connect the LCW hoses, open the return valve first, then the supply. Check for water leaks inside the modulator’s HV compartment.
3) Open the modulator Side Door and make sure the ground sticks are on the modulator deck, series tube anode, and .1uF 40kV capacitor.
4) Insert both the B+ input and modulator output HV cables. Tighten hose clamps on top of the modulator for installation of these cables.

5)  Reconnect all the cables on the top of the modulator.
6) Reinstall all modulator Doors.

7) Connect the 480 volt Crouse-Hinds plug to the socket on the wire way.
8)  The authorized employee shall follow the Modulator Lotto procedure for restoring sources of energy to the Modulator.

9)  Set dial setting on replacement modulator to the same settings as on the modulator that was removed.

a. APG pot
b. APG hard limit pot

c. Grid Bias pot

d. Grid Bias multiplier pot
e. PA filament voltage pot

f. PA filament current pot

10)  The authorized employee shall follow the Modulator Startup Procedure.

11)  Measure PA filament voltage at monitor cable with DVM.  Set to same as previous modulator’s filament voltage.
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