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I. 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 --- 42 gal per min (minimum value = 39.6

 gal/min)


3. Electromagnet Flow --- 4 gal per min (minimum value = 2.6 gal/min)
4. Ferrite Load 1 Flow (actually 6” coaxial line load flow) --- 13.8 gal per min (minimum value = 9.2 gal/min)


5. Circulator Flow --- 4.5 gal per min (minimum value = 4.4 gal/min)
II. Check the Waveguide status
A. Will the klystron need to be operated at power levels greater that 550kW?  If so, follow the “Configuration Control of HINS Waveguide Switch for Protection of 6” Coaxial Line and Load during High Power Operation” procedure.
B. Is the Waveguide Switch, located next to the waveguide to coax coupler, in the correct position?

C. Does the 800W klystron driver amplifier have 20dB of attenuation on its output?  If not, the Waveguide Switch should be locked in the test area position?

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

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


F. 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; gauge is above the relay

   rack next to the console.

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



1. If running to the cave check that the load LCW is valved in and that



   The coax line has >5 psi of air pressure in it.


H.Is the safety system made up?

III. 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. If not follow 



the next steps


2. Reset the modulator to clear all PLC trips




a. can be done at the modulator VME crate or throught 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 labled 



    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. 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.



2. 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.
IV. 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

V. 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 position 6 to start (this corresponds to 0.2 Hz).

V. 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( 



    labled 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 11.

B. Follow Chris Jensens HINS Modulator Turn On Procedure

1. Inhibit pulse with “Pulse Inhibit Switch” located in VME crate slot 1 of RR PD-R2



2. Take the charging supply key over to the charging supply rack (over by

CC2 cave), insert the key and turn it to energize the charging supply

a. key is located in the left most RR drawer



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




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




b. 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.





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; charging voltage should be 8.45 kV. The

 pulse length should be left where it is; 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. Once the charging voltage is completely up switch the “Pulse Inhibit 


Switch” in VME crate slot 1 of RR PD-R2 to the On or UP position in 



order to pulse the modulator.



6.Reset the modulator controls again.

VI. Turn on the RF


A. Check timing



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



“Timing”



2. Values as of 4/10/07 with a 1.1 msec rf pulse are:

	
	Delays
	Widths
	Event

	0
	700
	10
	A7

	1
	3730
	1100
	A7

	2
	3730
	1100
	A7

	3
	3660
	10
	A7

	4
	3730
	1100
	A7

	5
	500
	10
	AC

	6
	1000
	10
	A7

	7
	3630
	10
	A7




3. Values as of 4/25/07 for a 3.5 msec rf pulse (4 msec mod. Pulse)

	
	Delays
	Widths
	Event

	0
	700
	10
	A7

	1
	3495
	3500
	A7

	2
	3495
	3500
	A7

	3
	3425
	10
	A7

	4
	3495
	3500
	A7

	5
	500
	10
	AC

	6
	1000
	10
	A7

	7
	3425
	10
	A7



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. Check the attenuator value on the output of the driver amplifier.  If the 



value is 20dB, the klystron power is limited to 550kW.



2.  If the value is only 12dB:

a) 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.
b) With the Agilent Signal Generator set to +15 dBm and the attenuator  in RR PD-R3 set to 20 (to start) the following gives attenuation vs Forward Power (note this is only correct if the modulator reference is set to 8.45 kV which corresponds to 97 kv on the klystron)

	Attenuator (dB)
	Klystron Fwd Power (MW)

	17
	0.100207

	16
	0.108629

	15
	0.133202

	14
	0.161774

	13
	0.19972

	12
	0.239834

	11
	0.301748

	10
	0.373033

	9
	0.446878

	8
	0.53826

	7
	0.677399

	6
	0.812252

	5
	0.937576

	4
	1.106871

	3
	1.290208

	2
	1.420234

	1
	1.556502

	0
	1.626976


3. The following table gives the attenuation vs. Forward Power when the klystron is limited to 550kW.
	Attenuator (dB)
	Klystron Fwd Power (MW)

	17
	0.017378

	16
	0.02138

	15
	0.026303

	14
	0.032734

	13
	0.040738

	12
	0.050119

	11
	0.063096

	10
	0.077625

	9
	0.097724

	8
	0.120226

	7
	0.147911

	6
	0.18197

	5
	0.223872

	4
	0.269153

	3
	0.323594

	2
	0.389045

	1
	0.462381

	0
	0.532108


E. From the “Klystron Interlocks” page click on “RF OFF” to turn on the rf

VII. 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. RF scope in RR PD-R4



1. channel 1: connect to Timer DT7 from fanout card(rf trigger)


2. channel2 : connect to Coupler Fwd Power from Multitrip card in slot 5



3. channel 3 : connect to Klystron Fwd Power from Multitrip card in slot 4



4. Channel 4 : connect to Klystron Refl Power from Multitrip card slot 4

VIII. 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. Set the “Pulse Inhibit Switch” in VME crate slot 1 of RR PD-R2 to the

 off position (down position).


C. Turn the Modulator off from the Modulator page on the Control System
D. If you will be running the system again in a few hours leave the Red Heat on. If you will not need the system for a few days put the filaments in Black Heat. If the system will not run for 4 or more days turn off the Red Heat, let the system stay there for a few minutes and then slowly, over the course of 3 minutes, knob the black heat to zero and then throw the front breaker.

