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I. Verify the proper operating procedures are in order.

A. All HINS RF Test Cage experiments must have a test document describing operating procedures for the test.  This document must be approved by the Test Cage coordinator (Dave Wildman).
B. All HINS RF Test Cave operations must adhere to the limits of the cavity connected to the system.  The room temperature cavity coordinator (Robyn Madrack) maintains the operational documents for HINS room temperature cavities.  If no cavities (only loads) are connected in the cave, then the cave can handle the power limits of the klystron.

C. All HINS RFQ operations must follow the procedures and limits described in the RFQ conditioning plan.  This plan is maintained by the HINS beam-line operation coordinator (Jim Steimel).

D. Klystron maintenance and verification operations will be performed with the waveguide switch in the Test Area position, the coaxial Test Cave switch in the load position, and the waveguide shutter closed.  Any maintenance and verification operations must either be approved by the klystron coordinator, or described in this document as a standard procedure.

II. Check that the LCW is on and that flows are reasonable. These can be checked on the Water System Parameter Page.


A. Flows as of 4/8/07:



1. Klystron Body Flow --- 5.4 gal per min (minimum value = 5.3 gal/min)


2. Klystron Collector Flow --- 44 gal per min (minimum value = 42
 gal/min)


3. Electromagnet Flow --- 3.3 gal per min (minimum value = 2.6 gal/min)
4. Ferrite Load 2 Flow (actually circulator load flow) --- 15 gal per min (minimum value = 14 gal/min)


5. Circulator Flow --- 4.5 gal per min (minimum value = 4.4 gal/min)
III. Check the Waveguide status
A. Is the Waveguide Switch, located next to the waveguide to coax coupler, in the correct position?

B. Is the Waveguide Shutter, located next to the RF Cage, in the correct position?

C. Is the RF Cage interlock made up (for test area operation)?


D. 3” coaxial switch position:


1. For operation to the cage the switch must be in the
 dummy load position (position 2 at the switch).
2. Check that the LCW is valved in at the coax loads.
3. Check that there is >5 psi of air pressure in the coaxial line; gauge is above the relay rack next to the console.

E. Is the cave secure? (For test cave operations)

1. If running to the cave check that the RF loads have their LCW valved in and that the coax line has >5 psi of air pressure in it.


F.Is the electrical safety system (ESS) made up?

IV. Turn on the Filaments

A. Turn on the Black Heat

1. Is the black heat on? If so voltage will be about 86.5 volts or greater. If so, go to  B.  Turn on Red Heat


2. Reset the modulator to clear all PLC trips




a. can be done at the modulator VME crate or through the controls 




system



3. In back of the filament supply set the Black Heat Pot to 0.



4. Set the front panel switch on the supply to Black Heat (down position).



5. Turn the Supply front breaker on (breaker is on the right side labeled 



    Heater Power Enable)




a. if the light does not come on check the Ion pump latches named



   PD_KLY1:Kly1IP:Sw:L and PD_KLY1:Kly1:IP:IL ; both

   should be 0

b. Ion pump value ; PD_KLY1:Kly1:IP:I should be about 9.7 volts



6. Knob the pot in the back of the supply until the filament voltage reads      



    85 Volts



a. Increase the knob slowly; take about 5 minutes to get to the final

    value.

b. Monitor the Klystron vacuum either watching the supply at the
     top of the relay rack or plot PD_KLY1:Kly1:IP:I, the filament 
     supply trips off if the IP voltage goes below 6.7 volts ( the mod
    HV trips if the IP voltage goes below 7.14 volts)




c. The black heat will take 15 minutes to time out and the voltage

    must be above 85 volts to start timing

d. You can monitor the time from PD_KLY1:BlkHeat:Timer:Tm
e. When the Black Heat is timed out 
     PD_KLY1:BlkHeatTmOut:Timer:L will go from 0 to 1.

B. Turn on the Red Heat by flipping the front panel switch to the Red Heat 


     Position.
1. Is the read heat on? If so voltage will be about 124 volts. If so, go to  V.  Turn on the Solenoids
2. Flip the front panel switch to the Red Heat Position.  The voltage should go up to 124 volts. Initially the current will go to about 2.9 amps but will quickly go to 2.45 amps.



3. Red Heat takes 60 minutes to time out




a. time out begins when the current is between 2.1 and 2.55 amps




b. Elapsed time can be monitored by looking at the parameter




    PD_KLY1:RedHeat:Timer:Tm.




c. When the time out is finished the parameter




    PD_KLY1:RedHeat::Sw:St will change from 0 to 1.
V. Turn on the Solenoids.(Note; filaments do not need to be timed out to do this)

A. Flip all three of the 208V/10A breakers on

B. Currents and voltages for the Solenoids (all supplies should be in I-mode):



1. Solenoid 1: 16V/17A



2. Solenoid 2 : 232V/14A



3. Solenoid 3 : 59V/14A

VI. At RR PD-R5 (timing rack) insure that EVC from GP-IP Clock Generator (slot 5 and 6 in VME crate) connects to “VAR Rate M” BNC connector on the TESLA Rep Rate Generator and that the Rate M dial setting is set to desired rate (settings of 3,4,5,6 and 7 correspond to 2.5 Hz, 2 Hz, 1 Hz, 0.5 Hz, and 0.2 Hz respectively).  The modulator rep-rate limiter will not allow rep-rates faster than 2.5 Hz.
VII. Modulator Turn on


A. Insure the rf is inhibited



1. Look at the top status light in slot 2 of the rf VME crate in RR PD-R4( 



    labeled rf-inh); it should be off.



2. From the console:




a. Double click on HINS EDM icon




b. On PD main page on the top left under “325 MHZ Klystron” 




    click on “Interlocks”




c. Under “System Control” column (first column)click on “RF 




    ON/OFF” to make it red and indicate off.


3. Set the RF attenuator in RR PD-R3 to a value greater than 11.

B. Modulator Turn On Procedure



1. Reset of modulator controls can be done from the console by:




a. From the HINS main page click “Modulator Controls” box.

b. Check that the modulator pulse is disabled.  The “Pulse Enable/Disable” radar button should be red.  If not, press the “Pulse Inhibit” button.




c. Reset box is in lower right hand side of the display.
1) if all trips clear the four of the six status boxes at the top right side of the display will turn green.  Press the red “Klystron Support” button on the control page.  The only red box under the “Current” column should be “Capacitor Bank Below Normal”.




2) all the light on channels 0-20 for the cards in slots 1,2 





and 3 should be green in VME crate in RR PD_R2.

3. Check the modulator settings; “Charge Supply Reference” voltage should be 7.50 kV. The pulse length should be left where it is (4.000 mSecs default); if a different pulse length is needed contact experts.



4. Click the “On” box in the Modulator Control page




a. charging voltage can be read on the left top part of the 




Modulator page and is called “Capacitor Voltage (cont)
5. If the charging voltage is increasing, press the “Pulse Enable” button.  Pulsing will not commence until a “Reset” is pressed.

6. Once the charging voltage is past the reference setting, press the “Reset” button. 

C. Set the charging supply reference.
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1. The charging supply reference will need to be adjusted if more than 1.1 MW of peak power is required from the klystron.  The chart shows the relationship between klystron output power and charging supply reference setting.
2. The charging supply reference needs to be increased slowly while the modulator is pulsing.  From 7.5 kV, increase the reference by no more than 0.25 kV steps.  Allow the modulator 3 or 4 pulses at the new setting before increasing the reference.  At 8.25 kV reference value, reduce the step size to 0.1 kV steps until the desired reference value is reached.
VIII. Turn on the RF


A. Check timing



1. From the HINS Main Page, under “325 MHZ Klystron” click on 



“Timing”



2. Values as of 4/23/08 with a 3.5 msec rf pulse are:

	
	Delays
	Widths
	Event
	Description

	0
	700
	10
	A7
	Modulator Trig

	1
	3495
	3500
	A7
	Fwd Pwr Interlk Gate

	2
	3495
	3500
	A7
	Rev Pwr Interlk Gate

	3
	3425
	10
	A7
	RF Interlk Digitizer Trig

	4
	3495
	3500
	A7
	RF Gate

	5
	8320
	700
	AC
	LLRF Gate

	6
	8000
	10
	A7
	Spectrum Anal Trig

	7
	3425
	10
	A7
	Scope Trig




Items in italics are not currently pertinent to klystron operation.


3. . From the HINS Main Page, under “325 MHZ Klystron” click on 



“Timing 2”

4. Values as of 4/23/08 for a 3.5 msec rf pulse are:
	
	Delays
	Widths
	Event
	Description

	0
	700
	10
	A7
	A8 – Ion Source Trig

	1
	700
	10
	AC
	A7 – RF Event Trig

	2
	700
	10
	A7
	A6 – Beam Event Trig

	3
	3545
	10
	A7
	RF Detector Sample Trig

	4
	3495
	3500
	A7
	S/H Trig 1

	5
	500
	10
	AC
	Spare

	6
	0
	800
	A7
	LLRF Prepulse

	7
	3425
	10
	A7
	Spare




Items in italics are not currently pertinent to klystron operation.

B. Check the RF interlocks



1. Pull up the Interlocks subpage from the HINS main page; all “Process”

 lines should be green (ignore the red status lines below)

2. Reset if needed


C. Insure the frequency of the RF Generator is set to 325.0 MHz


D. Set the rf level

1.  If the rf has been off for more than 4 hours you need to start out at 500 kW for 5 min and increment up by 500 kW every 5 minutes.
2. With the Agilent Signal Generator set to +15 dBm and the attenuator  in RR PD-R3 set to 20 (to start) the following plot shows attenuation vs Forward Power for charging supply reference settings of 7.5 kV and 8.5 kV.
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E. From the “Klystron Interlocks” page click on “RF OFF” to turn on the rf

IX. Check that operations is ok


A. Signals from the modulator scope in RR PD-R2 (time base = 400 usec/div):



1.Klystron Current from CH 8 of slot 7 (1V/div)


2.Klystron voltage from CH 8 of slot 8 (2V/div)


3.Load Current from CH 7 of slot 9 (1V/div)


4. Primary current from JR5,cable 6 of slot 5(2V/div)


5. DVM2 should connect to CH 1 of slot 10 and indicates the charging

 voltage

B. From the HINS main control page, click on the “RF Distribution” button.  Examine the different power levels at the different locations.
1. If no or very little RF power is detected, check that there are no interlocks in alarm.  Also verify that the “RF Detector Sample Trig” timing channel is set to trigger during the RF gate.

2. Verify that RF is directed to the proper load/s.

X. Turn off procedure


A. Inhibit the rf pulse by clicking on the RF On button on the Interlock Page.


1. see section VI for details on how to get to the Interlock page


B. Inhibit the modulator from pulsing



1. Depress the “Pulse Inhibit” button on the Modulator Controls Page.

C. Turn the Modulator off from the Modulator page on the Control System
