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Hardware - HV Crate
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Hardware - HV Module

Replaceable
Generator Pod
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Hardware - HV Channel

Voltage
Test Point
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Hardware

e VME crate

0 6U size
n Custom backplane

o Additional voltage supplies

= +5V Digital, +- 12V Analog, +-12 V
Bulk(Unfiltered)

e Fermilab/BiRa 4877 module

n Cockroft-Walton generator

0 Six modules per VME crate

0 8 channels per module

0 10 voltage generator pod types
o Backplane trip links

o Backplane module address
encoding (geographical)

March 10, 2005




Hardware

I B |
e Reference

n Bi Ra - “Model VME 4877PS
High Voltage Power Supply
System Manual”
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EPICS High Voltage
Support
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HV Record

e HV Record - hv

0 High-level device interface

0 Sequential state machine
model (limited implementation
of Harel state diagram)

o Ramp algorithm

s Parabolic end sections
s Linear center section

n Convergence algorithm

= Repeat ramp until within
tolerance limit

= Enter PAUSE state if repeat limit
exceeded
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HV Record

B
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HV Record

I NI
e Purpose

0 Control and monitor an
individual HV channel

o Add high-level operations to a
basic voltage generator
e Implemented as a sequential
state machine with states,
transitions, actions, and
events

e Ramping to a target voltage
is a software function
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Pod Name |Max Voltage[Max Current
P5.5KV1 +5.5kV 2.3 mA
MS5.5KV1 -5.5 kV 2.3 mA
PS5.5KV2 +35.5 kV 1.0 mA
MS5.5KV2 -5.5 kV 1.0 mA
P5.5KV3 +5.5 kV 0.1 MA
MS5.5KV3 -5.5 kV 0.1 mA

P3.5KV +3.5 kV 3.5 mA
M3.5KV -3.5kV 3.5 mA
P2.0KV +2.0 kV 3.2 mA
M10V1 -10V 0.2 mA
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HV Record - State
Diagram

The state colors
match the GUI
Display colors
ause

| ] *

f ' Disabled)
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HV Record - Ramp
Algorithm

~ N
e Compute average voltage

e Compute voltage step size
and number of steps to reach
target voltage

o Execute ramp steps
e Compute average voltage

® Compare abS(Vaverage - Vtarget)
With Vtolerance

0 less or equal - Enter HOLDING
state

0 greater - Repeat ramp
seqguence
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HV Record - Ramp
Algorithm

- NN
e If the number of ramp cycles

exceeds the limit, enter the

PAUSE state and set an
alarm condition
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HV Record — Time Plots

L | I
e Decay profile

o Capacitive load
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HV Record — Time Plots

I 00 B
e Ramp regions
o Parabolic ends
o Linear center
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HV Record - Trips

I B
e Channel

n Overvoltage

= Trimpot setting
0 Overcurrent

= Register setting

o External
= Backplane connection

e Module
o0 Watchdog

= Access timeout (unused)

o Interlock
= Front panel connector (unused)

o External
= Backplane connection
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HV Record - Parameters

e | o e
e ACCL
10 Parabolic acceleration rate
(Volts/Sec**2)

= RATE/ACCL = Duration of
parabolic region (Sec)

o CSCAL

n Ramping current scaling factor
= Capacitive charging correction

e MAXC
n Current trip level (UAmMps)

e RATE
o Ramp rate (Volts/Sec)

e VTOL
0 Voltage setting tolerance
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HV Alarms

B
e Invalid Alarm

o Hardware access error
1 OFFLINE or DISABLED state

e Minor Alarm
0 OFF or PAUSED states
n Current warning limit exceeded
o Voltage warning limit exceeded

e Major Alarm

0 TRIPPED state
= The run will be paused by a trip

n Current fatal limit exceeded
n Voltage fatal limit exceeded
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HV Alarms — SES
Display

Trip and
. Minor V and I i
ma_]Ol' V and I limits Dlsa.bled and
limits Offline states
[ Alarm Display =10l x|
File Yiew Settings Help |
Group Name \ MAJOR | MINOH/CH IN‘»FALID/ | DISABLED | GooOD |
Run Pause | o | 562 |/ | 0 // | 0 | 0 |
Hy \ 562 | 1686/ | o/ | 0 | 0 |
MDT 0 | 0 | 1 | 0 | 0 |
DT 0 | 1 | 0 | 0 | 2 |
SCINT 4 | 0 | 0 | 0 | 1 |
L1 0 | 0 | 0 | 0 | 0 |
PROC 0 | 4 | 0 | 0 | 0 |
All Muon 566 | 1691 | 1 | 1 [ 3 |
Status: |Connection to server started
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Operator GUI Programs

I 0 B
o HV Utility display
o Monitor crate parameters

(backplane voltages and
temperature)

e Global HV display

o Monitor channel state for
multiple crates

o Control state change for
multiple crates

e HV Channel display

o Monitor channel parameters
for a single crate

n Control state change for single
channel or all channels in a
crate
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HV Utility Display

i HY Utility Monitor Display - ¥1.2 % -10| x|
File Yiew Start Help
,I/
CAL FPC | LUM | ML SMT
Crate +5 Digital +12 Analog —12 Analeg  +12 Bulk —12 Bulk Temp DagC
Fixel
W21 7 498 12.29 1224 12.18 1227 2026
M217D 5.16 12.15 S22 @ | —12.36 21.79
N
M217E 3.09 Bulk supply Voltages b & —-12.36 20.52
M213C 5.05 f ¢ P <] —-12.29 22.84
M2138D 5016 or current pump A3 —12.30 2412
W21 3E 5.11 12.52 —12.30 |_12_42 1227 22.81
Ceantral
M215E8 5.04 12.63 —-12.53 12.40 —-12.44 2428
W21 5C 5.10 12.35 —12.41 12.50 —12.47 22.86
M215D0 5.05 12.31 1224 12.41 —-12.52 24.41
M2 15E 5.17 12.21 —-12.21 12.23 —-12.25 2B.53
M217E 5.04 12.26 —-12.14 12.21 —-12.02 26.81
M2 13E 4.95 12.35 —12.34 12.33 —12.38 22.54
Status:l
Reconnect |
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HV Utility Display

e Purpose

o Monitor HV crate parameters
= Backplane voltages
= Temperature

e Properties
n Organized by detector page
o Read-only access

0 Background color indicates
alarm state

e Implementation
o Python script
0 Program name - HvuGui.py
n Configuration scripts - xxx.hvu
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Global HV Display
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Global HV Display

I 0 - NI
e Purpose

1 Monitor state of channels in
multiple crates

o Execute multiple-crate actions
o Initiate crate display

e Properties

0 Organized by crate

o Multi-crate action buttons
e Implementation

o Python script

o Program name - HvgGui.py
n Configuration script - xxx.hvg
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Global HV Display

| N
e Crate button

n Start individual crate display

e Action buttons

0 OFF - set channels to OFF
state

0 ON - set channels to ON state
0 RESET - reset tripped channels

n FULL - set to a full
(operational) voltage

n STANDBY — set to standby
voltage
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Global HV Display

I NI
e Buttons for other target

voltages may be added In the
configuration file

e Channel state colors
o Purple - OFFLINE, DISABLED
o Blue - OFF
n Orange — ON, PAUSED
7 Yellow - AVERAGE, RAMP
0 Green — HOLDING
o Turquoise — LOCKED
7 Red - TRIPPED
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HV Channel Display

| H¥ Channel Monitor Display - ¥1.20 | Size =100
File View| Set Plot Start Contr()l Help
caL  Larger TAL South | CAL Argon Mon
Smaller
Chgg——— Y Max WV Set VY Read |_Read State H Channel V. Trip  [_Max V_Max VSet V Read | Read State ‘
ooy | Cycle pages \” 2000 | 2002 | 20006 3269 | 500 | 2000 | 2002 | 19996 12 ‘-
Cycle pariod NS
N - \\\0\@02 1999 ] 3255 | 500 | 2000 | 2003 | 20001 | 67 ‘-
0dN 255 | 500 | 2000 P 20005 256 | 500 2000 | 2000 | 19989 7 ‘-
06N 29 | 50 | 20| Page Cycle o7 258 | 500 | 2000 | 2003 | 20004 | 2725 ‘-
08N 3260 | 500 | 2000 Tl 0N 54 | 500 | 2000 | 2002 | 20001 | 08 ‘-
10N 258 | 500 | 2000 Troorpzmoon = 1IN 1260 | 500 2000 | 2001 | 19994 | 693 ‘-
12N 1334 | 500 | 2000 | 2002 | 20006 | 12 ‘-13N 264 | 500 | 2000 | 2002 20003 | 1 ‘-
14N 258 | 500 2000 | 2001 | 19994 257 | 500 2000 | 2002 | 19989 12 ‘-
16N 254 | 500 2000 | 2002 | 19998 252 | 500 | 2m0 [ 2001 19909 | s ‘-
18N 254 | 500 | 2000 | 2002 | 20002 259 | 500 | 2m00 | 2002 20016 02 ‘-
20N s [ oo | aoen [ ongg | 20008 3255 | 500 | 2000 | 2002 | 20008 | 1. ‘-
220 Right-Click [[1ses 57| 500 2000 [ 2001 19994 13 [ ledked |
24 For Limits [[sss sao9 | 500 2000 [ 19w | 1o0ms | 14 | ledked |
26N 5455 | 500 2%\1{:99.6 sao9 | 500 2000 [ 2001 | 20003 37 [ ledked |
28N 999 | 500 2000 | 2003 | Toeas 499 | 500 2000 | 2002 | 19994 | 158 ‘-
= Limits
30N 499 | 500 | 2000 | 2003 | 2| my ;499 | 500 | 2000 | 2002 | 20004 | 1267 ‘-
3N 269 | 500 | 2000 | 2002 | 1| H1GH 269 | 500 | 2000 | 2002 | 20004 | 1. ‘-
= L

3N 274 | 500 2000 | 2003 | 2| 1000 1267 | 500 2000 | 2002 | 19999 | 977 ‘-
36N 1268 | 500 2000 | 2002 | 19999 1269 | 500 2000 | 1999 | 19993 | 14 ‘-
3N 271 | 500 | 2000 | 2002 | 19993 267 | 500 | 2000 | 2002 | 20004 | 121 ‘-
40N 510 | 500 | 2000 | 2000 | 19994 509 | 500 | 2000 | 2003 | 20001 | 09 ‘-
42N 507 | 500 | 2000 | 2001 | 20008 511 | s00 | 2000 | 2002 | 20003 | 407 ‘-
44N 5575 | 500 2000 | 2003 | 19995 3509 | 500 | 2000 | 2002 | 20006 | 245 ‘-
46N 509 | 500 | 2000 | 2001 | 19993 512 | 500 | 2000 | 2000 | 19995 | 08 ‘-
Status:l

Reconnect | Offlina | Online | Off | On | Ramp | Pause | Resume | Lock | Unlock | Reset |
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HV Channel Display

{1 HY Channel Monitor Display - ¥1.20°,

File View Set Plot Strt] Belp

HY Global Display
HV Utiltity Display

CAL North ‘ CAL Cen L Argon Mon

Channel ¥ Trip  I_ Bea | Max V. Max V. Set V. Read | Read State ‘
00N 261 | 50 2000 | 2002 | 19999\ Start New s00 | 2000 | 2002 | 19996 | 1 ‘-
02N 257 | S0 2000 | 2002 19988 39, GUI s00 | 2000 [ 2003 | 20006 65 [Tloded |
0dN 3285 | 500 2000 | 2002 20008 1. Displays s00 | 2000 | 2001 | 1999 | 72 ‘-
06N 3258 | s | 2000 [ 2003 | 20008 0. s00 | 2000 | 2003 | 20001 | 2723 ‘-
08N 3260 500 2000 | 2002 | 19994 254 | so0 | 2000 | 2002 19999 | o0d ‘-
10N 3258 | 500 | 2000 | 2003 | 20008 1260 | 500 | 2000 | 2001 | 19996 | 685 ‘-
12N 335 | 500 | 2000 | 2002 | 20006 265 | so0 | 2000 | 2002 [20003] 13 ‘-
14N 3258 | 500 | 2000 | 2001 | 19996 257 | so0 | 2000 | 2002 | 19991 | 13 ‘-
18N 3254 | 500 2000 | 2002 | 19993 253 | so0 | 2000 | 2001 | 20001 | 08 ‘-
12N 3254 | 500 | 2000 | 2002 | 20008 ;259 | so0 | 2000 | 2002 | 20001 ] -02 ‘-
20N 3285 | 500 | 2000 | 2002 | 19999 255 | so0 | 2000 | 2002 | 20008 | 12 ‘-
2N 3258 | 500 | 2000 | 2001 | 19994 257 | so0 | 2000 | 2001 19993 | 12 -
24N 5499 | 500 2000 | 2002 | 20001 3

26N 5499 | 500 2000 | 1999 | 19993 Left Click To Select [

28N 5499 | 500 2000 | 2003 | 1999.9 New Channel State |7 -
30N 5499 | 500 | 2000 | 2008 | 2000.9 5995 T 500 2000 | 2ove— 126.7 -
32N 9268 | 500 | 2000 | 2002 | 199956 3269 | 500 | 2000 | 2002 | 20003 | 12

34N 3274 | 500 | 2000 | 2003 | 2000.3 3267 | 500 | 2000 | 2002 | 1999.8| 977 ‘-
38N 9269 | 500 | 2000 | 2002 | 19998 3270 | 500 | 2000 | 1999 | 1999.1 | 15 ‘-
32N 272 | 5w 2000 | 2002 | 19991 1268 | 500 | 2000 | 2002 | 20004 | 121 ‘-
40N 3510 | 500 | 2000 | 2001 | 19996 3509 | 500 | 2000 | 2003 [20003] o3 ‘-
N 3507 | 500 | 2000 | 2001 | 20004 3512 | 500 | 2000 | 2002 [ 20003| 408 ‘-
aaN 3514 500 | 2000 | 2008 | 19996 3508 | 500 | 2000 | 2002 | 20004 | 245 ‘-
48N 3509 | 500 2000 | 2001 | 19991 3512 | so0 | 2000 [ 2001 [2003] o7 ‘-
Status I

Reconnact | Offline | Online | Off | On | Ramp | Pause | Resume | Lock | Unlock | Resat |
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HV Channel Display

{1 HY Channel Monitor Display - ¥1.20 | =100
File View ﬂ Plot Start Help
CAL North :i::er value | 4 South | CAL Argon Mo
Channel _‘Aio% WV _Max V. Set  V_Read |_Read Stal Paglng W oMax V. Set WV Read |_Read State ‘
o | 204 2000 | 2002 | 20004 Tab 2000 [ 2002 [ 20001 | 12 ‘-
oo | A30% 2000 | 2002 | 19989 abs 2000 | 2008 | 20000 | 67 ‘-
04N ::ig;; 2000 | 2002 | 20003 126 | 500 | 2000 | 2001 19983 | 7 ‘-
06N _Agm/: 200 1258 | 500 2000 | 2008 20005 | 2723 ‘-
oo | Az 20 Standby 254 | 500 2000 [ 2002 20001 | o8 [ locked |
10 :Aﬁmfo 20|  Entry - 3260 | 500 | 2000 | 2001 | 19998 684 ‘-
12N 7 90% 2000 a—— - 1265 | 500 2000 | 2002 20004 13 ‘-
14N ::;t(;?]iby A0 | 2001 | 19994 ‘- 257 | 500 | 2000 | 2002 19994 | 14 ‘-
16N Tz SUTT 2000 | 2002 | 19998] 06 ‘-ww 253 | 500 | 2000 | 2001 | 20004 06 ‘-
18N 3254 | 500 | 2000 | 2002 | 20008 05 ‘-19N 254 | 500 | 2000 [ 2002 | 20014 | o ‘-
20N 3255 | 500 | 2000 | 2002 | 20001 -03 ‘-2”\1 254 | so0 | 2000 | 2002 20008 12 ‘-
2N 3258 | 500 | 2000 | 2001 | 19994 1.1 ‘-23N 3257 | 500 | 2000 | 2001 | 19991 [ 12 ‘-
24N 5499 | 500 | 2000 | 2002 | 20001] 13 ‘-ESN 5499 | 500 | 2000 | 1999 | 19993 | 14 ‘-
26N 5499 | 500 | 2000 | 1999 | 19994 455 ‘-m 5409 | 500 2000 | 2001 | 20006 37 ‘-
28N 5499 | 500 | 2000 | 2003 | 19999 -03 ‘-EBN 5499 | 500 | 2000 | 2002 19995 | 153 ‘-
30N 5499 | 500 | 2000 | 2003 | 20008] 373 ‘-31N 5999 | 500 2000 | 2002 20004 | 1272 ‘-
32N 3269 | 500 | 2000 | 2002 | 19994 12 ‘-EEN 270 | 00 | 2000 [ 2002 | 20003 | 1. ‘-
34N 3274 | 500 | 2000 | 2003 | 19998] 297 ‘-35N 1267 | 500 2000 | 2002 | 19996 977 ‘-
36N 3269 | 500 2000 | 2002 | 19996 14 ‘-37N 3270 | 500 | 2000 | 1999 | 19994 | 14 ‘-
38N 3272 | 500 | 2000 | 2002 | 19%93] 12 ‘ o [ 2002 20004 127 ‘-
40N 3510 | 500 | 2000 | 2001 | 19998 1.0 ‘ State Change 0_| 2003 | 20001 | 08 ‘-
42N 3507 | 500 | 2000 | 2001 [20006] o2 ‘ Buttons ‘0_| 2002 | 20004 | 407 ‘-
44N 3515 | 500 | 2000 | 2003 | 19994] -0 ‘ TS0 TS0 20$| 2002 | 20001 244 ‘-
46N 3509 | 500 2000 | 2001 | 19989 21_8‘ / 3512 | 500 | 2000 | 2001 19999 [ 07 ‘-

'y

Status:| V

Reconnect | Offline | Online | Qff | On | Ramp | Pause | Resume | Lock | Unlock | Resat |




HV — Channel Display

fil HY Channel Monitor Display - ¥1.20 | o m[
File View Set Plot| Start Channel Help

CAL North ‘ Cﬂ:ﬂ'" sale | south | CAL Argon Mon | LStl'ipchal‘tJ
+-10%
Channegl V_Tr\pAJr_E% Y Set W _Read |_Read State H Channel V_Trip\ Y Max W Set V. Read |_Read State ‘
00N 3262/ 4-1%; 2002 | 20003] 13 ‘-om 2710 |\ 2000 | 2002 | 20003 13 ‘-
02N ;257 " +-20Units | o002 19993 392 ‘-OEN 255 |\ p| 2000 [2008 20004] 69 ‘-
04N 3255:+_'Quf"ts | 2002 20006| 114 - — a
+=Sunits |~ :
06N Mm ool | 2003 20005 -0, ke i 201X
Yo 2000 2002 19998] 10 HUOC_HYC_SC23 oG RE ]
Scale S — (B68.99Z, 676.992)
Selection = 09 08| 74f g MUOC_VC_SCZ9/CURR
_bo | 2000 [ 2002 [20008] 13 (994971, 94371)
: ]

- 1.2

Left-Click osfl 9%

14N

16N

18N o Plot Channel [04] | ‘rbestirvmbrpimons
20N

22N 3257

0 I

J

i T

32 AT
s/ A

[ Zoz O -0.4 %)
2000 [ 2001 | 19996 1.
24N 2/ 500 | 2000 | 2002 19999 | 13 1
26N %9 | so0 2000 | 1999 19w0s | dsaf| 930 | ol
28N 5499 | 500 | 2000 | 2003 | 19998 -04 |
4 N
30N 5499 o 37]
Navigation 954
32N 3268 1
Buttons
34N 3274 J 296 : : :
36N 3269 ; 2000 | 2000 N 14 l'z'] '1|" l]9:44:58|
> 2,0
38N RIS NN s (Seconds)
40N 3511 | 500 | 2000 | 2001 19998] 10 ﬂm {_}”jﬂ
N 308 | 500 2000 | 2000 | 20004| 02 : :
44N 3575 | 500 | 2000 | 2008 | 1999.4] -3 ‘-45N 3509 | 500 | 2000 | 2002 | 20008 244 ‘-
46N 3509 | 500 | 2000 [ 2001 19993 | 217 ‘-MN 3512 | 500 | 2000 | 2001 | 19998| 07 ‘-
Status:l

Reconnect | Offline | Online | Off | On | Ramp | Pause | Resume | Lock | Unlock | Reset |




HV Channel Display

&I HY Channel Monitor Display - ¥1.20 | -0/
File View Set Plot Start Help
— Select Voltage -
CAL North | CAL Central | CAL South | CAL Argon Mon Scale
‘ Channel % _Trip  [_Max V_Max V. Sst V_Read |_Read State - Y Set  V_Read |_Read State
00N 5261 | 500 | 2000 [ 2002 | 20004] pureem e == -
02N 1256 530 2000 2002 159989 MUOC HYC 5029 UOC_HVC_SQSNOLT il -
04N 3255 | 500 | 2000 | 2002 | 20003 CERE
06N 3258 | 500 | 2000 | 2003 |20006) G764 MUOC HVC SCZ/CURR|N 4 -
08N 3260 | 500 | 2000 | 2002 | 19994 (33430, 3.3m) 7 -
10N 3258 | s00 | 2000 | 2003 | 20008 3 -
12N 333¢ | so0 | 2000 | 2002 | 2001 4 -
14N 3258 | 500 | 2000 | 2001 | 19994 M A LAY A ] -
16N 254 | 500 | 2000 [ 2002 | 19%0g)| g, | 4 | Lodked |
18N 3253 | 500 | 2000 | 2002 | 20008 E -
20N 3255 | 500 | 2000 | 2002 | 20008 WW ] -
22N 3258 | 500 | 2000 | 2000 | 19998 G724 2 -
24N 5409 | 500 | 2000 | 2002 | 20004 5 -
26N 5400 | 500 | 2000 | 1999 | 19994 5 -

870 Q
28N 5499 | 500 | 2000 | 2003 | 19999 E -
30N 500 | 500 | 2000 | 2003 | 20004 I ' | ' | E -

-20 -10 09:44:58
32N 3260 | 500 | 2000 | 2002 | 19994 WA ] -
1)
34N 3274 | 500 | 2000 | 2003 | 20003 (Seconds) 5 -
36N 3269 | 500 | 2000 | 2002 | 19996 ‘ﬂ ‘ M ﬂ‘j ¥ 3 | Lovked |
3N 3272 | 500 | 2000 | 2002 | 199g gum—" . E -
40N 3510 | 500 | 2000 | 2001 | 19998 3509 | 500 | 2000 | 2003 | 20001 09 ‘-
42N 3507 | 500 | 2000 | 2001 | 20004 3512 | 500 | 2000 | 2002 | 20004 | 406 ‘-
44N 3515 | 500 | 2000 | 2008 | 19993 3509 | so0 | 2000 [ 2002 20003 243 ‘-
46N 3500 | 500 | 2000 | 2000 | 19993 3512 | 500 | 2000 | 2000 19998| 09 ‘-

Status:l

Reconnect | Offline | Online | Off | On | Ramp | Pause | Resume | Lock | Unlock | Resat |




HV Channel Display

%1 H¥ Channel Monitor Display - ¥1.20 | =10/ %]
File View Set Plot Start SeleCt Current Help
CAL North ‘ CAL Central | (CAL South | CAL Argon Mon l Scale J
Channel  V_Trip  [_Max V_Max V¥ %et V_Red e
00N 328 500 | 2000 | 2002
02N 3256 5000 | 2000 | 2002 (060992, §78.997)
04N 3255 500 | 2000 | 2002
06N 3258 500 | 2000 | 2003
08N 3260 5000 | 2000 | 2002
100 3258 500 | 2000 | 2003
12N 3334 500 | 2000 | 2002
140 3258 500 | 2000 | 2001
160 3254 500 | 2000 | 2002
18M 3253 5000 | 2000 | 2002
20N 3255 500 | 2000 | 2002
22N 3258 500 | 2000 | 2001
24N 5499 500 | 2000 | 2002
26N 5499 500 | 2000 | 1999
28N 5499 500 | 2000 | 2003 T : |
30N 5499 | 500 | 2000 | 2003 -10 03:44:8
32N 3269 500 | 2000 | 2002 (03:44:51, 335.34) (Seconds) Me
34N 3274 | 500 | 2000 | 2003 ‘ﬂ‘ﬁﬂ‘ﬂﬂ
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46N 3509 500 | 2000 | 2000
Status:l
Reconnect | Offline | Online | Off | On | Ramp | Pause | Resume | Lock | Unlock | Resat |




HV Channel Display

0 I
e Purpose
o Monitor individual channels
= State

= Voltage and current readback
= Target voltage
= Voltage and current trip levels

0 Execute all-channel and
individual channel actions

n Set all-channel and individual
channel target voltages

0 Usually displays a single crate
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HV Channel Display

o B
e Properties

o Organized by channel
o Multi-channel action buttons
1 Channel action menu button

¢ Implementation
o Python script
o Program name - HvcGui.py
n Configuration script - xxx.hvc

e Action buttons

o Similar to global display +
= OFFLINE/ONLINE
= PAUSE/RESUME
= LOCK/UNLOCK

e Channel state colors
n Same as Detector display
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Diagnostic Guidelines

I B |
e Channel is in offline state
o Missing HV module

o Incorrect module type In
database

o Faulty module

e Module trips after transition
from off to on state
n After a period with the power
off, the channel may not be
stable. Leave the channel in
the ON state for ~1/4 hour,

after which the channel may
recover.

o Faulty module
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Diagnostic Guidelines

oI 00 S
e Module trips during ramp but
has not exceeded either the
voltage or current trip limit
n After a period in the off state,
the channel may not be stable.

Leave the channel in the ON
state at zero output for ~1/4

hour, after which the channel
may recover

o Faulty module
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Diagnostic Guidelines

| -
e Ramp away from zero volts

does not converge to target
voltage

0 Record tuning parameters set
incorrectly

o Faulty module

e Current trip during ramp
caused by capacitance
charging
o Reduce ramp rate

n Increase current scaling factor
parameter

0 Lengthen parabolic ramp
region
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Diagnostic Guidelines

| ~ N
e Ramp toward zero volts

converges to the target
voltage very slowly

o Reduce load capacitance or
increase shunt resistance

= The Cockroft-Walton generator is
a charge pump and can only
drive the voltage away from zero
(positive or negative). Ramping
toward zero requires a shunt
resistance to discharge the load
capacitance and the voltage
divider resistance in the pod is
~10-50 Megohms.
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