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                        Beams Division / RF Department / HLRF Group

Bob Scala

Booster RF 

Ferrite Bias Supply Replacement/Removal Procedure 



This Procedure is used to replace or in preparation to fix a Booster RF Stations Ferrite Bias supply (FBS). One must be familiar with and can follow all LOTO procedures mentioned in this document. There may be from time to time the need to totally shut down an adjacent RF Stations Modulator and/or tie to isolate the Modulator from the Anode Power Supply. One must be familiar with and be able to follow all LOTO procedures mentioned in this document.



If this becomes the case, the Booster Anode Power Supply LOTO procedure (ADDP-EE-9933) to isolate the sources of AC energy feeding the Anode Power supply, the isolating the Booster Modulator from the Anode Power Supply procedure and the Booster Modulator LOTO procedure (ADDP-RF 2016-0005) for isolating the station in questions modulator AC Sources of Energy will be followed.

.
Personnel required 

1.) Two people, at least one authorized and knowledgeable personnel.

Equipment Needed

1.) Ratchet set, having at least a 7/16 socket.

2.) Wrenches needed: 7/16, ½, 9/16, and “1-1/8 “(Bias Supply) wrench.

3.) Screw Drivers needed: No2, No3
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 procedures or maintenance activity. The authorized employee shall be prepared to follow the Booster Ferrite Bias Supply LOTO Procedure (ADDP-RF 2016-0006) to isolate the station in questions Bias Supply AC Sources of Energy.

2) If it becomes necessary to turn off and/or isolate the RF Stations Modulator, then the authorized employee shall prepare to follow the following procedures. 
a.  The authorized employee shall be prepared to follow and get a copy of the checklist from the Booster Anode Power Supply LOTO Procedure 
(ADDP-EE-9933).
b. The authorized employee shall be prepared to follow the isolating the Booster Modulator from the Anode Power Supply procedure to isolate the stations Modulator from its stored energies.

c.  The authorized employee shall be prepared to follow the Booster Modulator LOTO Procedure (ADDP-RF 2016-0005) to isolate the station in questions modulator AC Sources of Energy.

d. The authorized employee shall be prepared to follow the Booster Solid State Driver LOTO procedure (ADDP-RF 2016-0007) to isolate the station in questions Solid State Driver AC Sources of Energy.

3) 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  

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 (extension-3721).
Shutdown
1) The authorized employee shall shut down or turn off the RF Stations equipment by using the normal shutting down procedure.
2) From the Console turn place the modulator into standby (HV OFF) from page B-25 or locally by placing modulator in LOCAL mode and toggling the HV ON/OFF switch to the OFF position.

3) From the Console place the Ferrite Bias Supply (FBS) into standby (FBS OFF) from page B-25 or locally by placing the Ferrite Bias Supply control units in LOCAL mode and pushing the contactor open (Green) button located on the control unit.

4) From the Console place the Solid-State Driver) into standby (Gate OFF) from B-25 or locally by placing the SSD controller into LOCAL and place the RF Gate toggle switch to the OFF position.

Isolating Sources of energy from the Ferrite Bias
1) The authorized employee shall follow the Booster Ferrite Bias Supply LOTO procedure (ADDP-RF 2016-0006) to isolate the sources of AC energy feeding the stations Ferrite Bias supply.

The Ferrite Bias Supply Removal

1) Loosen the Ferrite Bias Supplies Bus Bar Clamp bolt (1 1/8 wrench is used) which is located on the Top rear of the Bias Supply in the MARK I (West Gallery) type and the inside left rear in the MARK II (East gallery) type.

2) Disconnect the Controls and signal cables from the Ferrite Bias Supply. These include the FBS Control I/O and Analog cables, the Program Input, Phase Detector, and Dac cables, and the Tuner Cavity water flow cable.

3) Disconnect the Ferrite Bias Supplies ground strap (7/16 wrench is used) located on the lower front corner of the FBS. 

4.) Partially pull/push out the Ferrite Bias Supply.

5.) Although the LOTO procedure was followed earlier measure to ensure that the 480VAC is not present. 

a) The authorized employee shall verify this is accomplished by measuring at the terminal block across all three phases with a DVM or Simpson meter.

b) Also in some cases, it may be necessary to remove the 480 3-Phase cables. If so first measure phase to phase and phase to ground to ensure that the 480VAC is not present. Take note of the color-coded phasing order of these cables. They must be reconnected it that same Phase order.

c) Disconnect the Ferrite Bias Supplies 120V Power Connector.

6.) Valve out the Ferrite Bias Supplies 95 LCW, the ball valves are located above the FBS water disconnects. (Don’t use the RF Stations Main Ball Valves.)
7.) Note: If for some reason, the valves fail to close one will need to turn off the Main valves to the RF Station.
To accomplish this task: The authorized employee shall shut down or turn off the equipment or system by using the normal stopping procedure.
a) From the Console place the modulator into standby (HV OFF) from page B-25 or locally by placing modulator in LOCAL mode and toggling the HV off switch.
b) From the Console place the Ferrite Bias Supply (FBS) into standby (FBS OFF) from page B-25 or locally by placing the Ferrite Bias Supply control units in LOCAL mode and pushing the contactor open button located on the control unit.
c) From the Console place the Solid-State Driver) into standby (Gate OFF) from page B-25 or locally by placing the SSD control units in LOCAL mode and moving the Gate Bias toggle switch to the off position.
d) At this point all the Galleries Modulators should be in a High Voltage Ready state.
e) Anode power supply (APS) Turn off Sequence: This can be accomplished one of two ways, either locally or remotely through the Controls Console B25 page. 
Locally: Place Anode Power Supply Control Panel in LOCAL mode, turn HV OFF by pushing the (Red) OFF Button. Continue to Step #f
Remotely: By using a Controls console, go to page B-25 turn OFF the Anode Power Supply.

f) Place Anode Power Supply Control Panel in LOCAL mode. Disconnect all modulators from Anode Power Supply by using the Anode Power Supply Display Panel under Subpage Switches. Actuate the vacuum switches by pushing on the disconnect icon button for each Station. Note: Disconnecting/connecting of the Switches can only be Done Locally!
g) The authorized employee shall LOTO the Booster Anode Power Supply by using the Booster Anode Power Supply LOTO Procedure (ADDP-EE-9933).
h) The authorized employee shall LOTO the RF Stations Modulator by following the Booster Modulator LOTO Procedure (ADDP-RF 2016-0005) to isolate the modulator AC Sources of Energy.
i) Now the Main RF Station 95 LCW valves can be closed to complete the FBS replacement task.
j) Disconnect Ferrite Bias supplies 95 LCW water Hoses
k) Totally roll out the Ferrite Bias supply and position it out of the way to install the working Ferrite Bias supply.
8.) IF Operations needs Booster Beam to be delivered to the users, one must Isolate the Modulator from the Anode Power Supply. This is accomplished by;

a) Following the Isolating, the Booster Modulator from the Anode Power Supply procedure before returning the remaining RF Systems into service.
b) The authorized employee will follow the steps for returning into Service Within Booster Anode Power Supply LOTO procedure (ADDP-EE-9933)

Ferrite Bias Supply Installation

2) Partially push in the working Ferrite Bias Supply (FBS) into place while aligning the Bus Bar with the FBS clamp assembly.
3) Reconnect Ferrite Bias supplies water Hoses and valve in the Ferrite Bias supplies 95 LCW Return and Supply either locally to the FBS, or the Main Supply and return Valves.

4) Reconnect the 480 3-Phase cables. Although the LOTO procedure was followed, first measure to ensure that the 480VAC is still not present. This is accomplished by measuring at the terminal lugs across all three phases with a DVM or Simpson meter. Remember the color-coded phasing order.

Reconnect the Ferrite Bias Supplies 120V Power Connector.

5) Totally push in the FBS into place while aligning the Bus Bar with the FBS clamp assembly.

6) Tighten the FBS Bus Bar Clamp assembly (1-1/8 wrench is used).

7) Reconnect the Ferrite Bias Supplies ground strap (7/16 wrench is used) located on the lower front corner of the FBS.
8) Reconnect the Controls and signal cables from the Ferrite Bias Supply. These include the FBS Control I/O and Analog cables, the Program Input, Phase Detector, and Dac cables, and the Tuner Cavity water flow cable.

9) The authorized employee shall follow the Booster Ferrite Bias Supply LOTO procedure (ADDP-RF 2016-0006) to reconnect the sources of AC energy to the stations Ferrite Bias supply.

10) The authorized employee shall follow the Booster Ferrite Bias Supply Startup Procedure.

11) If LOTO was performed to Isolate the RF Stations Modulator sources of AC energy;
a) The authorized employee shall follow the Booster Modulator LOTO Procedure (ADDP-RF 2016-0005) restoring sources of AC energy to the Modulator.

b) The authorized employee shall follow the Booster Modulator Startup Procedure.

If the RF Stations Modulator was Isolated from the Anode Power Supply, so the following procedures must be followed:
c) The authorized employee shall follow the Booster Anode Power Supply LOTO Procedure (ADDP-EE-9933).

d) The authorized employee shall follow the Booster Modulator isolating procedure to reconnect the Isolated Modulator to the Booster Anode Supply.
e) At this point all the Galleries Modulators should be in a High Voltage Ready state.

f) The authorized employee will follow the steps for returning into Service Within Booster Anode Power Supply LOTO procedure (ADDP-EE-9933)
g) The authorized employee will follow the Booster RF Anode Power Supply Start Up within the Booster RF Anode Power Supply Shut down / Shutdown Procedure.
h) Walk over to the station that had been just reconnected to the system and turn on the station manually. (Also, turn ON the adjacent RF Station.) IF all goes well continue to the next step!

i) From the Console B-25 or Locally return on the remaining RF Stations into Service.

Completion of Work
1) If the RF System is working properly clean up stations work area.
2) When all work has been completed inform the crew chief that the RF System is up and that you have completed your work.
3) Roll into a safe and authorized place, the Ferrite Bias supply that was just pulled from the system for future transport.
Booster R.F. Disconnect Locations and Designations
480 vac Tables
	
	East Booster RF Mod/SSD 480 Volt Distribution 

	
	DHP-Y-BE3
	DHP-BE6 Cir#40
	PHP-BE5

	RF Station
	BSTR Period
	FBS Switch
	FBS Breaker#
	Modulator Switch
	Mod Breaker#
	SSD Breaker#

	1
	14
	G14-SS-01
	13-15-17
	G14-SS-02
	01-03-05
	01-03-05

	2
	14
	G14-SS-04
	19-21-23
	G14-SS-03
	02-04-06
	02-04-06

	3
	15
	G15-SS-01
	14-16-18
	G15-SS-02
	07-09-11
	07-09-11

	4
	15
	G15-SS-04
	20-22-24
	G15-SS-03
	08-10-12
	08-10-12

	5
	16
	G16-SS-02
	26-28-30
	G16-SS-01
	13-15-17
	13-15-17

	6
	16
	G16-SS-04
	44-46-48
	G16-SS-03
	14-16-18
	14-16-18

	20
	16
	G16-SS-06
	56-58-60
	G16-SS-05
	26-28-30
	26-28-30

	19
	16
	G16-SS-08
	50-52-54
	G16-SS-07
	25-27-29
	25-27-29

	7
	17
	G17-SS-02
	68-70-72
	G17-SS-01
	19-21-23
	19-21-23

	8
	17
	G17-SS-04
	62-64-66
	G17-SS-03
	20-22-24
	20-22-24

	
	West Booster RF Mod/SSD 480 Volt Distribution 

	
	
	DHP-Y-BW1
	DHP-L4-1-1

	RF Station
	BSTR Period
	FBS Switch
	FBS Breaker#
	Modulator Switch
	Mod Breaker#
	SSD Breaker#

	17
	20
	G20 RF SS-2
	80-82-84
	G20 RF SS-1
	80-82-84
	01-03-05

	18
	20
	G20 RF SS-3
	74-76-78
	G20 RF SS-4
	74-76-78
	02-04-06

	9
	21
	G21 RF SS-2
	13-15-17
	G21 RF SS-1
	13-15-17
	07-09-11

	10
	21
	G21 RF SS-4
	19-21-23
	G21 RF SS-3
	19-21-23
	08-10-12

	11
	22
	G22 RF SS-2
	25-27-29
	G22 RF SS-1
	25-27-29
	13-15-17

	12
	22
	G22 RF SS-4
	31-33-25
	G22 RF SS-3
	31-33-25
	14-16-18

	
	
	
	
	
	
	DHP-BW-1-1

	13
	23
	G23 RF SS-1
	50-52-54
	G23 RF SS-2
	50-52-54
	01-03-05

	14
	23
	G23 RF SS-10
	56-58-60
	G23 RF SS-9
	56-58-60
	02-04-06

	15
	24
	G24 RF SS-2
	62-64-66
	G24 RF SS-1
	62-64-66
	07-09-11

	16
	24
	G24 RF SS-6
	68-70-72
	G24 RF SS-5
	68-70-72
	08-10-12


	West Booster BWG-124 RF FBS/Mod/SSD 480 Volt Distribution - Fed From DHP-L4-1

	
	DHP-L4-1-2

	RF Station
	Period
	FBS Switch
	Breaker#
	MOD Switch
	Breaker#
	SSD Switch
	Breaker#

	21
	20
	FBS #21
	02-04-06
	MOD #21
	20-22-24
	SSD #21
	25-27-29

	22
	20
	FBS #22
	08-10-12
	MOD #22
	26-28-30
	SSD #22
	19-21-23


120vac Tables

	East Booster RF FBS/SSD 120 Volt Distribution

	RF Station
	FBS BSTR Panel
	120 Breaker#
	SSD BSTR Panel
	120 Breaker#

	1
	G15-PP-01
	#22
	G15-PP-06
	#25

	2
	G15-PP-01
	#24
	G15-PP-06
	#27

	3
	LP-BE-7/G15-PP-02
	#30
	G15-PP-06
	#21

	4
	LP-BE-7/G15-PP-02
	#29
	G15-PP-06
	#23

	5
	LP-BE-7/G15-PP-02
	#20
	G15-PP-06
	#13

	6
	LP-BE-7/G15-PP-02
	#19
	G15-PP-06
	#15

	20
	G15-PP-06
	#20
	G15-PP-06
	#18

	19
	LP-BE-7/G15-PP-02
	#19
	LP-BE7/G15-PP-02
	#18

	7
	LP-BE-7/G15-PP-02
	#18
	G15-PP-06
	#17

	8
	LP-BE-7/G15-PP-02
	#17
	G15-PP-06
	#19


	West Booster RF FBS/SSD 120 Volt Distribution

	RF Station
	FBS BSTR Panel
	120 Breaker#
	SSD BSTR Panel
	120 Breaker#

	9
	LP-BW-7/G23-PP-02
	#18
	PP-BW-1-1
	#01

	10
	LP-BW-7/G23-PP-02
	#17
	PP-BW-1-1
	#03

	11
	LP-BW-7/G23-PP-02
	#24
	PP-BW-1-1
	#17

	12
	LP-BW-7/G23-PP-02
	#23
	PP-BW-1-1
	#19

	13
	LP-BW-7/G23-PP-02
	#30
	PP-BW-1-1
	#11

	14
	LP-BW-7/G23-PP-02
	#29
	PP-BW-1-1
	#09

	15
	LP-BW-7/G23-PP-02
	#08
	PP-BW-1-1
	#15

	16
	LP-BW-7/G23-PP-02
	#06
	PP-BW-1-1
	#13

	17
	LP-BW-7/G23-PP-02
	#02
	PP-BW-1-1
	#07

	18
	LP-BW-7/G23-PP-02
	#04
	PP-BW-1-1
	#05


	BWG-124 Booster RF FBS/SSD 120 Volt Distribution

	RF Station
	FBS BSTR Panel
	120 Breaker#
	SSD BSTR Panel
	120 Breaker#

	21
	PP-L4-1-2
	#01
	PP-L4-1-2
	#02

	22
	PP-L4-1-2
	#03
	PP-L4-1-2
	#04

	
	
	
	
	


Booster R.F Anode Power Supply Breaker Locations and Designations

	East Anode Power Supplies
	13.8 KV
	EAPS

	
	208
	G11-PP-02

	Anode Power Supplies Water Skid
	480
	DHP-BE-4 fka G12-PP-05

	
	
	

	West Anode Power Supplies
	13.8 KV
	WAPS

	
	208
	LP-BW-6 fka G02-PP-02

	Anode Power Supplies Water Skid
	480
	DHP-BW4   fka G02-PP-01
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