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RFTS Conditioning Script

B Intended to eliminate the need for constant supervision of the test stand.
Designed to be easy to use with few user inputs and limited oversight.

B Conditioning program can be activated after the cavity is setup, pumped down, and
at least 5 kW of forward power is present in the cavity (automatic tuning).

B Eight conditioning modes are used to efficiently condition components.

B Program is designed primarily to ensure the safety of the test stand and
components under test.

— Secondary function of automation script is to condition components!
— Hardware errors and communication errors are constantly evaluated.

— RF parameters of the components in the RFTS are evaluated against user
inputs and known limits.

B Programming method and protocols were modeled after existing APS scripts.
— Tcl/Tk programming language
— Communication with hardware is performed via channel access and EPICS

— Communication errors with EPICS are “caught” and resolved before
conditioning continues.



Conditioning Modes

B Eight conditioning modes are used to efficiently condition components.

B ‘Standby’: Conditioning script is not executing. This is the default mode when the GUI is first
opened.

B ‘Running’: Conditioning script is executing. This is the nominal mode for typical conditioning
process.

B ‘Restart: Restarts the RFTS after specifically defined faults.

B ‘Recovery 1': Allows rapid recovery from a restart. First stage of the recovery process. Cavity
forward power is brought to a level that is within a range of the cavity power level prior to the
fault. Power is increased more aggressively during the first stage.

B ‘Recovery 2" Allows rapid recovery from a restart. Second stage of the recovery process.
Cavity forward power is brought to a level that is within a range of the cavity power level prior to
the fault. Power is increased more conservatively during the second stage.

B ‘Delay’: The delay mode delays the conditioning process by imposing a time delay before the
mod-anode may be incremented again. This is similar to ‘cooking’ the coupler which is
typically done during a difficult conditioning power range.

B ‘Custom’: Conditioning script is executed with a user-defined conditioning schedule. The
conditioning schedule consists of user-defined voltage increments and timing information.
Voltage increments as well as decrements may be defined to mimic ‘pulsing’ of the rf system.

B ‘Hold": Conditioning is discontinued. ‘Hold’ is automatically activated when the maximum
forward power or beam current is reached. If a fault occurs, the script will restart the RFTS
and recover until ‘hold’ is again activated.



GUI Overview

User Input
B Left column of GUI has fields for Values RFTS Conditioning Process Control
user input. iy
. Forward Power: 100.0 W kW current values
B Right column shows values read Reflected Bower: [[5 —dB o e trom EPICS
from EPICS and from the e
. . Max Beam Current: EB“.T)—’A EA
Condltlonlng program Increment Value: ;30— Y M-2: kv
B User inputs include Cavity power, Increment Time: [5.0  Min Next: [0.0  |min
. Coupler Temp
mod-anode increment values, e sy )
Coupler temperature, and Maximum Value: EW F West: F
maX|mum a”owable Vacuum Maxzimam Vac Pressure: W Torr @l e Conditioning
pressure Maximuam Num Faults: a ] Mode
B Buttons perform following tasks: Sencin, o -/
. . Paramsters Parameters
— “Start” the conditioning / s
program Vacuum Custom
o ” it AN Behavior and Conditioning
Stop” the conditioning Timing Delays and Restart
program
— “Clear” the message window <« Message
. . indo
— Set the user inputs to their Hneow
“Default” values. [ [ [ [
Start Stop Clear Default




Main Conditioning Window User Inputs

‘Cavity’ user inputs are associated with
the maximum cavity forward power that is
desired and the maximum permissible
reflected power.

The M-A is no longer incremented and
conditioning ceases if the cavity reflected
power or the maximum beam current is
too large.

‘Mod-Anode’ inputs correspond to the rate
of conditioning by specifying the M-A
increment value and the time between
increments.

‘Coupler Temp’ are inputs meant to
protect the coupler from overheating.
When the warning value is reached,
conditioning is interrupted until it reduces
below this value.

An emergency situation is assumed if the

maximum coupler temperature is reached.

The script terminates and the rf drive is
shutoff.

While the cavity vacuum is greater than
‘maximum vac pressure’, conditioning is
interrupted until it reduces below this
value.

If more than ‘maximum num faults’ occurs
during normal conditioning, the script
terminates.

Casritsr
Forward Powsk: (Yo e] Kk
Reflected Power: 15 dB
Mod-—Anods
IMax Ee=eam Current : 9.0 B
Increment “alue: 30 W
Incremsasnt Tims: 5.0 Min
Couplsesr Tempg
Warning Walus: 120 .0 F
Fax imum Valus: 130.0 F

Max imum Wac Pressure: 1.0e-8 Tor®

Maxzimuam Num Faults: s

The conditioning defined above would continue until
the forward power into the cavity reached 60 kW.

If the reflected power exceeded -15dB or if the beam
current exceeded 9.0A, the script would terminate.

After the appropriate time has expired, the M-A is
incremented by 30V where the nominal increment
time is 5.0min.

If either the west or east coupler temperatures
exceeded 120.0°F, the M-A would not be
incremented until the temperature was reduced. |If
the temperature exceeded 130°F, the script would
terminate and rf would be shutoff.

The M-A would not incremented until the vacuum
pressure was below le-8.

If more than 4 faults occurs, the script terminates.



Main Conditioning Windows Epics Interface: High PO”C';'deisplays

K - [o]x| current values of
% RETS.C ' RFTS parameters |

Creecss Camtrell REMOTE CONTROL/METERS p

Ee i s SPLHVPS File
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MCR EMAELED

S o 2
S 0_fLAR

Bean Control LNC FORER O Mod &node Control RFTS Conditioning Process Control
LOWER RAISE LOWER RAISE Cavity
FINE TELTA FINE DELTA Forward Power: oo.0 kW EZ_j'é | e
Reflected Power: |15 dB [0.00 |
Mod-Anode

Max Beam Current: (9.0

DELTA

Increment WValue:

120.0

Maximum Value: 130.0 F West: |§_6_?§ F

Maximum Vac Pressure: |1.0e-8 Torr il—.?‘Oe—lo_J Torr

Maxzimum Num Faults: a o |
Voltage Value

Vacuum [/ Time Custom / Restart -
Parameters Parameters
RFTS Auto Conditioning Status => Mot running
_

MAGHET 2 I0W PUMP
0 ON  READY

BEAM MOD ANODE

HEARTER
i3] 0 d

MAGHET 1
READ'Y 0 1
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READ'Y

Ready Y

£ |
ON/OFF | ON/OFF Klystron FWD PWR [ 0.0 _J{

Vesda Smoke Detector mssm

Ready faor

MPS Status e 0 | Fower Monltor Fault
FF Enable RF Test Stand

rFTS - [ |
RF ACIS Hurs 5
Status |rF Drive [N _Reset | | mrercocic/srarus o |
I Latch Sum _ Reser | RF Interlock Chassis | RF

FVES = [
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L |

RESET
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Main Conditioning Windows Epics Interface: Cavity

e =

HEH

TScavities adl

VACUUN loo scale (le—Gesle-100

Cawvity
Forward Power: [100.0 kW kW
Reflected Power: 15 de m W
Mod-Anode
Max Eeam Current: 9.0 A A
Increment Value: 30 | M-2: [17.40 kv
Increment Time: 50 " Min Next: Min

Coupler Temp
Warning Value:

B0l ~5dal  —4E.0 420 -3 240 180 -1Ze0  -Bal 040 ;
Bilal  —Sdell  —dE.0  -42.0 JTEbl 1@ -l3 0 -Bed 0.0 Maximum Value:

@ L O O_./0 Mocuun Disploys Max imum Vac Pressureg=l .0
’ - ull LT L b o I E— L
Max imuam Ny : 4
RETS Cavities

Vacuum /S Time Custom / Restart
Parameters Parameters

1
Fud Pur tHatts 2| 5.0 Fud Pur{ku?
Ref Pur KMatts o | 1.4 Ref Pur ik
Ready N
Phaze -0, 4
Cpl East Temp a Cel East Temp ]
Cpl West Temp (=T Cpl West Temp 0
CAY Fhase Set Ft. CAY Fhase et Ft.
&l’i}ﬁlﬁé S rﬁf ﬁ‘ff’f .--f-.
! 4

RFTS Auto Conditioning Status = Not running
Start | Stop | Clear | Default |
Azilent Techrolozies <E44159B)
[ Femete Cavity Forward 0.66 W
Lecal | Cavity Feflective —0.01 W

Coupler E-probe Output —0.,001




Vacuum / Time Parameters GUI

B Vacuum parameters set the values used for
vacuum behavior monitoring.

B Poor vacuum is typically defined as erratic or
improperly settling between M-A voltage
increments.

B Time delays are used when conditions are not
suitable for the mod-anode to be incremented such
as poor vacuum and coupler temperature.

B Time delays have varying severity depending on
the circumstances.

B Delay mode is used to slow the conditioning
process and acts as a specialized time delay.

B |[f repeated faults occur, delay mode prevents the
M-A from incrementing for an extended period of
time.

B Delay mode mimics leaving the test stand at a
given power level to slowly condition rough
conditioning zones.

B Once delay mode has completed, normal
conditioning resumes.

%\ e o

i
Defines
poor
vacuum
behavior

M-A increment
time delays

Delay mode
due to repeated
faults

Vacuum Parameters

Mid Delta: i6.0e78 Tory

Maxz Delta: 6 Oe-8 Torr

Vac Buffer: ;'5'.0'e59 Tory
Erratic
Vac Range: |5.0e-9 Torr

Samples: 240

Time Delay Parameters
Minor: 5 Min
Moderate: 1 0 Min

Major: [20 Min

Delay Mode
[ Inmediate

Num of Faults: _EOb
Pur Envelops: B kw
Delay Tims: a Hrs

Delay Pwr Level: (0.5 kw

OK | Cancel Default

[-[o/x|




Vacuum Parameters

Vacuum parameters categorizes poor vacuum behavior.

‘Erratic’ vacuum refers to relatively rapidly varying vacuum
values. It is defined using the difference between vacuum
samples.

— The number of ‘'samples’ is a user input that specifies how
many vacuum samples will be compared with the most
recent sample acquired from EPICS.

— A poor vacuum condition is determined if the difference
between the vacuum samples is greater than ‘vac range’.

‘Vac buffer’ monitors the difference between the vacuum level
prior to a M-A increment to just before the next increment.

— If the difference is greater than ‘vac buffer’, the vacuum is
not settling sufficiently.

— ‘Vac buffer’ is tested only just prior to a M-A increment. If
‘vac buffer’ is exceeded, the M-A increment is postponed.

‘Mid/Max Delta’ compares two sequential vacuum samples. If
the difference exceeds the user input value, poor vacuum is
defined. Itis rarely used since ‘erratic’ vacuum is more flexible.

When poor vacuum is determined, a time delay is charged
which postpones the next possible increment of the M-A.

Vacuum behavior is not evaluated immediately after the M-A is
incremented in order to let the vacuum settle. This delay
ranges for a number of seconds following the increment.

Time delays are defined in the ‘Vacuum / Time’ GUI.

Vacuum Parameters

Mid Delta: 6.0e-8 Torr
Max Delta: B.0e-8 Torr
Waco Buffer: 5.0a-9 Torr
Erratic
“YWao BRanges: |5.0=-9 Torr
Samples: 240

From the above parameters, if the
difference between successive
vacuum values is > 6.0e-8, a ‘mid /
max delta’ condition is defined. (‘Mid
/ max delta’ is effectively disabled by
the large user-input value.)

When it is time to increment the M-A,
if the current value of the vacuum is at
least 5.0e-9 higher than the value of
the vacuum before the last M-A
increment, a ‘vac buffer’ condition is
defined.

If the current vacuum sample is
5.0e-9 (‘vac range’) larger than any of
the previous 240 ‘samples’, then an
‘erratic’ vacuum condition is defined.

Time delays are assigned to the
conditioning based on the vacuum
condition that has been determined.
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Time Parameters

B Time delays are used when conditions are not
suitable for the mod-anode to be incremented.

B Time delays are assigned due to poor vacuum
or reaching warning levels for the coupler
temperature.

B Time delays are also assigned to high vacuum
which is defined in the main GUI as ‘maximum
vac pressure’.

B Time delays are characterized from minor to
major depending on the specific vacuum
condition.

B Time delay lengths are user-defined.

B |[f atime delay is imposed, the current ‘mode’
of the script is not changed.

B Time delay values may not be preempted.
They are in effect during the ‘running’,
‘recovery’, and ‘custom’ modes of operation.

B The main GUI message window prints a
description of any time delay.

Time Delay Parameters

Minor: 5 Min

Moderate: 10 Min

Major: 20 Min

Warning Time Delay

Mid Delta Moderate
Max Delta Major
Vac Buffer Minor
Erratic Vacuum Moderate
High Vacuum Major
Coupler Temp Warning | Major

Time delay levels associated with various
circumstances in the test stand during the
conditioning process.
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Delay Mode

Delay mode delays the conditioning process, but does
not terminate the script.

It's motivation is to slow down the rate of conditioning in
case of repeated faults determined by ‘num of faults’.

Imposes a long delay defined by ‘delay time’ which
suspends any further M-A increments.

If ‘num of faults’ faults occurs during conditioning where
the faults occur within a certain power range defined by
‘Ppwr envelope’, the delay mode will be initiated after the
system is restarted and the cavity is brought to a power
level that is ‘delay pwr level’ below the minimum power
level of the last ‘num of faults’ faults.

Delay mode will abort the recovery modes which are
part of the restart process.

Delay mode will interrupt custom conditioning, but will
not abort it. Custom conditioning will resume following
the completion of the delay mode.

Delay mode will not interrupt custom conditioning
midway through a schedule. The custom conditioning
schedule must be fully completed. The custom
conditioning schedule consists of all the steps listed in
the text box in the ‘custom / restart parameters’ GUI.

‘Immediate’ activation of delay mode can be initiated
through the radio button. This is used if the user does
not wish to wait for a prescribed number of faults before
Initiating delay mode upon script startup.

Delay Mode

|_| Immediate |
Hum of Faults: 5
Pwr Enwvelope: P kW
Delay Time: Hrs
Delay Pur Lewel: 0.5 kW

The delay mode as defined in the above
window may begin after 5 faults have
occurred.

The cavity power level of the 5 faults
must be within 2 kW of each other.

If the above conditions are true, the
delay mode will be activated when the
cavity power level reaches 0.5 kW below
the minimum power level of the 5 faults
after the system has been recovered
after a fault.

If the delay mode is activated, a time
delay of 1.5 hours will be imposed
before the M-A will increment again.

After 1.5 hours, the script will return to
normal operation pending another fault.
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Custom / Restart Parameters GUI

B Custom / Restart GUI allows the user to tailor
the conditioning process.

B A custom conditioning schedule can be
uniquely defined for troublesome conditioning
regions.

B Conditioning schedule supports an arbitrary
number of conditioning steps.

B Restart capability can be enabled or disabled
for a conditioning run.

B If enabled, a restart only occurs for specific
faults such as vacuum trips and certain types
of arcing.

B Restart permits ramping of the forward power
in two stages to facilitate quicker recoveries
from a fault.

B A restartis initiated by resetting the mod anode
voltage to a user defined fixed or relative value.

Custom
Conditioning

Restart /
Recovery

Custom Conditioning Parameters

Voltage (V)

Durationisec)

- [Bx)

YVoltage
[307
Duraticn

115

Add

Insert |

Delete

Custom Pwr Eange: O

Restart Parameters

kw [0

Enable Restart? |4 Yes V—No|

Wac Pressure:

Maximum Retries: [4

Mod Znodse Decrement:

Fized: [16.8 kv

|
5 kv

Recovery Incr Value:

Eecovery Incr Time:

REecovery Pwr Delta:

OF ‘

[5.0e-9

Torr

kw

% Fized .- Relative

Cancel

Btage 1
200 v
0.25 Min

5.0 kw

Btage 2
[too " w

1 Min

Default

12



Custom Conditioning

Custom Conditioning Parameters

Custom conditioning allows a user-defined M-A voltage
conditioning schedule. increment Voltage(V) Duration{sec)
A text box lists each of the steps comprising the \";’Stage o .
conditioning schedule. The schedule may be st fon ~100 4 J
easily tailored using the GUI buttons. — 3 H y
The schedule defines the incremental mod anode Time b f/r' o | et | beler
voltage and the duration before that voltage incrgmeen(z € peer siete
increment will be implemented.

Custom Pwr Range: |40 kW 55 kW

Positive and negative increments are permitted.

The custom power range defines when the
custom scheduling will be activated.

The custom conditioning schedule executes the
entire schedule unless a hardware limit or
maximum user-defined power is reached (defined
in the main GUI window) or an interlock trips. The schedule would execute as follows:

If poor vacuum behavior or a warning coupler a.  Wait 15s and increase M-A voltage by 30V.
temp occurs, a time delay will be imposed as b.  Wait 15s and increase M-A by 300V.
C
d

e Schedule defined above would begin when
the cavity power reached 40 kw and would
continue until it reached 55 kW.

defined in the Vacuum / Time Parameters GUI. Wait 4s and decrease M-A by 100V.
However, the schedule will continue with only a Wait 10s and increase M-A by 30V.

temporarily modified time delay. * Once an iteration of the schedule is complete,

Sséft%llnllt\?oﬁf gf}ﬁgf:rﬂgnq tah:dudpepcerrezlrlr\rg?\tozf:léhe schedule execution will continue if the custom
u pu g mode is still active.

well as the timing duration. -
The script does not allow the beam current to *  Delay mode supersedes custom conditioning,
drop below 4A. If this occurs, the current is but it does not terminate it.

increased and the script is terminated.
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Restart Parameters

Conditioning program can automatically restart after
certain types of faults.

Program can recover from a klystron arc, circulator
internal / load / out arc, and vacuum faults

Restart is activated by selecting the “Yes” radio
button in the “Automatic Restart” GUI frame.

Restart is initiated when the conditioning program
determines that a fault is recoverable and automatic
restart is enabled

During a restart, the program reduces the mod anode
voltage by a user specified amount or it is set to a
‘fixed’ value.

If a restart is successful, the recovery mode is
initiated.

Recovery enables the conditioning process to quickly
return to a level close to the level prior to the fault.

Recovery has two stages whose active ranges are
defined by the ‘recovery pwr delta’ which is defined
relative to the power level just prior to the fault.

Multiple recovery stages allows rapid recovery
through well-conditioned power levels, and more
conservative recovery through more recently
conditioned power levels.

Restart Parameters

Enakle Restart?

Vac Pressurs: 5.0e-% Torr

Maxzimum Retries: |4

Mod Ancode Decremsnt : |0 Fixed Relative|

Fized: 16.8 kv

Recovery
v Stages
T xv / \

Stage 1 Stage 2
Recovery Incr Valus: (200 W 100 4
Recovery Incr Tims: 0,25 Min 1 Min

Recovery Pwr Delta: 5.0 kW 1.0 kW

Stage 1 recovery input defines a 200V
M-A voltage increment every 0.25
minutes.

Stage 1 is to remain active until the
cavity power is within 5kW of the power
prior to the fault.

Upon completion of Stage 1, Stage 2 is
activated with 100V increments every 1
minute until the power is within 1kW of
the pre-fault power level.

Typical running mode resumes after
recovery.

14



Conditioning Logic Flow

B Conditioning script is activated when the
“Start” button is selected.

B Conditioning can be aborted by selecting
“Stop”, by terminating the GUI, or turning

off EPICS “Program Control”.

B Nominal operation of conditioning script
is the ‘Running’ mode.

B ‘Delay’ / ‘Custom’ / ‘Hold’ modes may be
activated based on user-input and
hardware imposed values.

— Various modes may be activated
by user / hardware specifications
and fault history.

— ‘Delay’ mode will increase the M-A
increment time.

— ‘Custom’ mode will create a user
defined schedule consisting of M-A
increment values and timing.

— ‘Hold’ mode will prevent further
conditioning but will enable
recovery from a fault.

B RFTS system is constantly evaluated for
faults, poor vacuum behavior, user
inputs and hardware limits.

Conditioning Script I

Verify GUI Inputs

Validate User Inputs are in Range

Verify No Instances Running I

> Check EPICS Control Enabled I

Check Faults

Pwr Monitor
ACIS
MPS

Check Hard Limits on RFTS Fwd Pwr < 105 kW

65 kV < Veathode< 75 kV
4 A <lcathode< 10 A
Vac Pump Speed

Determine if User
Inputs have been met

Program aborted and RF
turned off if coupler temp >=
max temp input

Check Vacuum Behavior

Vac behavior analyzed based on:
(1) High vacuum

(2) Erratic vacuum
(3) Unsettled vacuum
(4) Vacuum spikes

Calculate time
delays
(vacuum / coupler
temperature)

Every 10™ M-A increment, verify
cavity power is increasing. If not,

Increment M-A (when time expires) "

program aborted.

++ L hotd .
Determine if Delay / Increment value and timing are
Custom / Hold mode is active dependent on active conditioning mode

15



Restart Logic Flow

Restart is initiated when a recoverable
fault occurs and automatic restart is
enabled.

If power supply is off due to the fault or if
the fault is not recognized, restart is
aborted and the conditioning program is
terminated.

RFTS is restarted by using the mod-
anode control during the restart process.

Mod-anode is not permitted to be lowered
below 8 kV.

If beam current drops below 4 A, the
current is increased until > 4 A. No further
mod-anode decrements are permitted.

If necessary, restart is retried up to the
user input retries specified in Custom /
Restart GUI.

After a successful restart, stage 1 of the
recovery mode is initiated.

‘Recovery’ modes 1 and 2 transition to the
‘Running’ mode when the specified power
level is achieved.

The delay or custom modes may interrupt
the completion of the ‘recovery’ modes.

Restart Conditioning Script I

Restart is not

Verify “ARC” of “VAC” Fault

Check EPICS Control Enabled I

Verify Vac level < User Restart Level

Check Turbo / Roughing Pumps I

Check Maximum Restart Attempts

RF Drive OFF I

Mod Anode Control OFF

Reset Power Monitor I

Reduce Mod Anode Voltage

Reset ACIS I

RF Drive ON

Mod Anode Control ON I

Check Beam Current > 4 A

Check Faults I

initiated with any
other fault type

Restart does not begin
until vacuum is below user
specified restart level

Limited number of restarts
are possible based on user
specified value. If
exceeded, program aborts

Wait 3 sec for Pwr
Monitor to respond

Ensure M-A voltage > 8 kV.
M-A voltage decremented every
OTHER attempt.

Wait 15 sec after RF
drive turned on to
allow vac to settle.

Raise beam current to 4 A if it is
less than 4 A. Wait another 15
sec to allow vac to settle if current
was raised

Restart Failure

If restart succeeded,
proceed to recovery mode
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EPICS Master Control

Conditioning GUI is started from EPICS
screen (*!”

“Program Status” shows whether a
conditioning script is executing.

When the “Start” button is pressed in the
GUI, the “Program Status” changes to
“Running”

If “Program Status” is “Running”, then no
other conditioning scripts are permitted to
execute. However, there is no limit to the
number of GUI's that may be opened.

“Program Control” controls whether ANY
conditioning script can be running.

— Deny program execution
— Abort any instance of conditioning script

If “Program Control” is “OFF”, then no script
can run. In fact, any running scripts are
terminated.

EPICS master control enables the user to
regain control of the script if it is running
elsewhere or in an undetermined location.

24 AutoCond.adl

Opens the latest version of
the auto-conditioning GUI
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GUI Help and Message Window

B Help messages are available by dbl clicking the right
mouse button over the field in the GUI.

B Comprehensive help messages are available for all user
inputs.

B Help messages are intended to give general information
and tips for entering values.

B Message window is a text box at the bottom of the main
GUI window.

B Message window displays errors and warnings related to
user inputs, hardware limits, interlocks, etc and time
stamps the message.

B Messages that are relevant to the conditioning process are
displayed such as unusual vacuum behavior, coupler
temperature, restart status, etc.

B Message window is meant to inform the user of the status
of the conditioning script and the hardware.

>¢ Context Help E “Coupler Temp
If maximum coupler

Maximum
temperature is reached, 0
program will terminate. Value help text
EhEEEREECANTION** 2xx%2% Thl‘:i
value will be used to
determine if rf is
disabled

¢ Context... E]@

The mod-anode
wil be
incremented by
this walue after
alotted time

|
“Mod-Anode
Increment Value”
help text

F&AULT: EF Interlock

(1)

R -

(3) FAULT: BF Interlock

(d)

st RF Interlock fault

INPUT ERROR: "Cav Fwd Power" = 110.00 (5 to 105
INPUT ERROER: "Max Beam Cur" = 11.00 (4 to 10)

Ny 21
User input is out-of-range

for cavity forward pwr (must
be between 5 and 105 kW)

7

18



Vacuum Behavior Overview

RFTS:C1:VGC:.PRES

3 * 18

3 % 18

1 * 10"

“Mid/Max delta”
vac spike

Y

“Mid/Max delta” spikes
will also appear as
“Erratic” vacuum

I I 1 | I L]

Vacuum spike after
M-A increment

b

“Erratic” vacuum

«

“Vac Buffer”
condition

\

Time

19



Time-Frame |: ‘Mid / Max Delta’ and ‘Erratic’ Condition

RFTS:C1:VGC:PRES

3 * ¥

o % 18

1* 108

Mid-range delta vac
spike adds
“moderate” time delay

L

Erratic vacuum
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Time-Frame II: M-A Vacuum Spike

RFTS:C1:VGC:PRES

| I I ] '| I I I 1 | I ] 1 I | L]

Vacuum —
3 * {8 spike ignored
2*10° |
e L

" \

M-A incremented

Time

Conditioning script waits for a number of seconds (currently 5s) before it
evaluates the vacuum behavior. As a result, the M-A vacuum spike does
NOT introduce a time delay (assuming the spike duration < 5s)
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Time-Frame lll: ‘Vac Buffer’ and ‘Erratic’ Condition

RFTS:C1:VGC:PRES

3 * 1r®

3 * 1r®

1% 108

] I I ] ] I I I 1 I I ] 1 I I L] J

Vacuum at end of

interval is
Erratic vacuum substantially higher
than at the beginning,
j so a ‘vac buffer’
condition is imposed.

] il | =1
JL’—\ I
Note: No M-A
vacuum spike

I 1 1 L 1 I 1 ] 1 1 I

Time
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Typical Conditioning

ii RFTS:C1:VGC.PRES

{1e-09, 1e-07) VAL=5.3e-09

H [ RFTS:C:envDetZChOWatt

f

untitled
Cavity
140 e r
M-A
Voltage
4 \ |
120+ et
3 |
=
= |} Coupler |
! Temperature
100
Vacuum
80-— T T ¥ ' y : T ¥ T Bl ! J
-20 -15 -10 -5 11:16:40
L5 Mar 31, 2009
[ 15:47:34, 120.757) (Hours}

Watt
(D, 105000) VAL=99876.8

SRF:F1:modAnodeYReference

v
(15000, 40000) VAL=32375
cathode Voltage SetPt

|  SRF:Pl:anodeVoltage

1

v

(15000, 35000} VAL=26640

HV PowerSupply Current
RFTS:CoupWinEastlIrDetAl

degC

(80, 150) VAL=105.861

Coupler ¥in. E IrDet C1

| RFTS:CoupWinWestlirDetAl

deqgC
(80, 150) VAL=103.541
Coupler Win. W IrDet C1

| RFTS:C:envDetl Ch2¥mms

VYrms
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Conditioning Difficult Vacuum Zones (l)
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Conditioning Difficult Vacuum Zones (ll)
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