APPENDIX E. ACCELERATOR CONTROL PROGRAM

“hex 0OC target

\' INPUT "RULES" ------mmmmmm e e e e
\ All of the analog inputs are software filtered. These
\ rules are evaluated 18 times/second, by naking them
\ dependent on the 18HZ fact.
HEst eer 1x RULE:
DOFORTH adc2 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE
; RULE
HEst eer 1x 18HZ : dependent
HEst eer 1x St dCoeffs
hex 82C deci mal 300 HEsteer1x Scal eFactors

HEst eer 1y RULE:
DOFORTH adc3 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE

; RULE

HEst eer 1y 18HZ : dependent

HEst eer 1y St dCoeffs

hex 7E7 decimal 330 HEsteerly Scal eFactors

HEst eer 2x RULE:
DOFORTH adc4 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE

; RULE

HEst eer 2x 18HZ : dependent

HEst eer 2x St dCoef fs

hex 753 deci mal 435 HEst eer2x Scal eFactors

HEst eer 2y RULE:
DOFORTH adc5 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE

; RULE

HEst eer 2y 18HZ : dependent

HEst eer 2y St dCoeffs

hex 78C decimal 470 HEsteer2y Scal eFactors

Cor onaPos RULE:
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DOFORTH adc6 DOFORTH 2ndFi | ter
DOFORTH Appl yScal e 18 HENCE

: RULE

Cor onaPos 18HZ : dependent

Cor onaPos St dCoeffs

hex 0 deci mal 550 CoronaPos Scal eFactors

Cor onaLoad RULE:
DOFORTH adc7 DOFORTH 2ndFi | ter
DOFORTH Appl yScal e 18 HENCE
: RULE
CoronaLoad 18HZ : dependent
Cor onaLoad StdCoeffs
hex 1D deci mal 214 CoronalLoad Scal eFactors

NI Svacuum RULE:
DOFORTH adc8 DOFORTH 2ndFi | ter
18 HENCE

; RULE

NI Svacuum 18HZ : dependent

NI Svacuum St dCoef fs

LEvacuum RULE:
DOFORTH adc9 DOFORTH 2ndFil ter
18 HENCE

; RULE

LEvacuum 18HZ : dependent

LEvacuum St dCoeffs

HEvacuum RULE:
DOFORTH adc10 DOFORTH 2ndFilter
18 HENCE

; RULE

HEvacuum 18HZ : dependent

HEvacuum St dCoeffs

| onpunps RULE:
DOFORTH adcl1l DOFORTH 2ndFilter
18 HENCE

; RULE

| onpunps 18HZ : dependent

| onpunps St dCoeffs

\ OUTPUT RULES =--c--cccmeunnnaaaccoaetannaccaacaancanacnns

\ OPERATI NG RULES - === ---mmmmmmmmmmo

deci nmal
vari abl e MaxExt ensi on 220 MaxExt ension !
vari abl e M nExt ensi on 40 M nExtension !

vari abl e Desi redCorona 30 DesiredCorona !

(22" )
( 4")
( 30 uAh)
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vari abl e ThreshCorona

vari abl e QuterThr 5 QuterThr ! 5 ThreshCorona

vari abl e | nnerThr 2 InnerThr ! ( for hysteresis )
+ext end -1 RLY6 O RLY7 InnerThr @ ThreshCorona ! ;
+retract O RLY6 -1 RLY7 InnerThr @ ThreshCorona ! ;
Opoi nts 0 RLY6 0 RLY7 QuterThr @ ThreshCorona ! ;

Cor onalLoad- | ow RULE
| NVOKE Cor onalLoad
Desi redCor ona FETCH ThreshCorona FETCH -
<

: RULE

Cor onalLoad- | ow 1HZ : dependent

0 CoronalLoad-| ow ! export

Cor onalLoad- hi gh RULE
| N\VOKE Cor onalLoad
Desi redCorona FETCH  ThreshCorona FETCH +
>

; RULE

Cor onalLoad- hi gh 1HZ : dependent

0 CoronalLoad-hi gh !export

Ext endPoi nt s RULE
Cor onalLoad- | ow
Ter mW- hi gh AND
| N\VOKE Cor onaPos MaxExtension FETCH < AND
CONCLUDES DOFORTH +ext end
: RULE

Retract Poi nts RULE:
Cor onalLoad- hi gh
Ter mMW-1 ow AND
| N\VOKE Cor onaPos M nExtension FETCH > AND
CONCLUDES DOFORTH +retract
; RULE

Hol dPoi nts RULE:
Ext endPoi nt s
Retract Points OR NOT
CONCLUDES DOFORTH Opoi nt's
: RULE

Rules to turn off extend/retract nmotors incorporate
hysteresis by using a different test val ue.
Note al so, < > for position test gives small hysteresis.

- Ext endPoi nt s RULE
| NVOKE Cor onalLoad Desi redCor ona FETCH >

\
\
\
\
\
\
\ | N\VOKE Cor onaPos MaxExtension FETCH > OR
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DesiredMW 0= OR
CONCLUDES DOFORTH - ext end
; RULE
- Ext endPoi nts 1HZ : dependent

-Retract Points RULE:
| NVOKE Cor onalLoad Desi r edCor ona FETCH <
DesiredM 0= NOT AND
| N\VOKE Cor onaPos M nExtension FETCH < OR
CONCLUDES DOFORTH -retract

; RULE

-Retract Points 1HZ : dependent

hex 0D target

\ INPUT " RULES" - - - - - i i oo e
\ All of the analog inputs are software filtered. These
\ rules are evaluated 18 times/second, by naking them
\ dependent on the 18HZ fact.
HEchgV RULE:
DOFORTH adc2 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE
; RULE
HEchgV 18HZ : dependent
HEchgV St dCoeffs
hex -0BD deci nal 628 HEchgV Scal eFactors

HEchgA RULE:
DOFORTH adc3 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE

; RULE

HEchgA 18HZ : dependent

HEchgA St dCoeffs

hex 4 deci mal 250 HEchgA Scal eFactors

LEchgV RULE:
DOFORTH adc4 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE

; RULE

LEchgV 18HZ : dependent

LEchgV St dCoeffs

hex 5D decimal 700 LEchgV Scal eFactors

LEchgA RULE:
DOFORTH adc5 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE



; RULE

LEchgA 18HZ : dependent

LEchgA St dCoeffs

hex -0B3 deci nal 250 LEchgA Scal eFactors

HEcol A RULE:
DOFORTH adc6 DOFORTH 2ndFi | ter
DOFORTH Appl yScal e 18 HENCE

: RULE

HEcol A 18HZ : dependent

HEcol A St dCoef fs

hex 72 decimal 190 HEcol A Scal eFactors

LEcol A RULE:
DOFORTH adc7 DOFORTH 2ndFi | ter
DOFORTH Appl yScal e 18 HENCE

: RULE

LEcol A 18HZ : dependent

LEcol A St dCoeffs

hex 0D5 deci mal 270 LEcol A Scal eFactors

Ter MW RULE:
DOFORTH adc8 DOFORTH 2ndFil ter
DOFORTH Appl yScal e 18 HENCE

; RULE

TermwW 18HZ : dependent

Ter MW St dCoef fs

hex 12 decimal 2100 TermwW Scal eFactors

HEquadl RULE:
DOFORTH adc10 DOFORTH 2ndFil ter
18 HENCE

; RULE

HEquadl 18HZ : dependent

HEquadl St dCoeffs

HEquad2 RULE:
DOFORTH adcl1l DOFORTH 2ndFilter
18 HENCE

; RULE

HEquad2 18HZ : dependent

HEquad2 St dCoeffs

OQUTPUT RULES - --- - - - m oo oo m oo
The anal og outputs are set via closed-1oop PID control.
These rul es are eval uated 18 tinmes/second, by nmaking them
dependent on the 18HZ fact.

— - - -

HEchgVQut RULE:
HEchgV DOFORTH DROP \ sensor val ue
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DOFORTH Appl yPI D DOFORTH dacl
DOFORTH OLDFACT
; RULE
hex 100 SET HEchgVQut .l gain
1000 SET HEchgVQut . Pgain
0 SET HEchgVQut . Dgain
0 SET HEchgVQut . sumerror
0 SET HEchgVQut .error

LEchgVQut RULE
LEchgV DOFORTH DROP \ sensor val ue
DOFORTH Appl yPI D DOFORTH dac?2
DOFORTH OLDFACT

; RULE

hex 100 SET LEchgVQut .lgain

1000 SET LEchgVQut . Pgain
0 SET LEchgVQut . Dgain
0 SET LEchgVQut . sumerror
0 SET LEchgVQut .error
resetpid O HEchgVQut objadr .sunmerror !

0 LEchgVvQut objadr .sumerror ! ;

\ OPERATI NG RULES - === ---mmmmmmmmmmo

\ term nal voltage contro

\ these rules are evaluated every 1 second
deci mal

VARI ABLE Set poi nt*10 300 Set point*10

VARI ABLE | ncr enent 5 I ncrement !

VARI ABLE Tweak 1 Tweak ! ( fine adjustnent )
VARI ABLE Threshol d 20 Threshold ! ( 0.20 W)

VARI ABLE TweakThr esh 1 TweakThresh ! ( 0.01 W)

VARI ABLE Rat eTrip 10 RateTrip ! ( 0.10 W/ sec max )
VARI ABLE MVTrip 500 WTrip ! ( 5.00 W nmax )
VARI ABLE Spar kTrip -50 SparkTrip ! ( 0.50 MWV drop )

le 18 hence | echgvout :assert ;
he 18 hence hechgvout :assert ;
nv forever desiredmv :assert ; 0 DesiredWw !export

\ energency shut down

Pani c

Onms O0le O he \ all setpoints to zero ***TEMP***
-chg ( increment -- )

Set point*10 @ ( current val ue)

SWAP - ( decrease, )

300 MAX ( but not less than 30)

DUP Set poi nt*10 !
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DUP 10 / 18 HENCE LEchgVQut :assert
5 + 10 / 18 HENCE HEchgVout :assert ; ( staggered )

--chargeKV Increnent @-chg ;
-chargekv  Tweak @-chg ;

+chg ( increment -- )
Set point*10 @ ( current val ue)
SWAP + ( increase, )
1500 M N ( but not I|ess than 150)

DUP Set poi nt*10 !
DUP 10 / 18 HENCE LEchgVQut :assert
5 + 10 / 18 HENCE HEchgVout :assert ;

++chargeKV Increnent @ +chg ;
+chargekv  Tweak @ +chg ;

VARI ABLE Previw \ previous Termw reading
Del t aMVEval
TermwW :invoke swap \ current TermwW reading
DUP Previw @ -
SWAP Previw !
swap ; ( -- value tinme )
Del t aMWv RULE: \ change in Term nal W
DOFORTH Del t aMVEval
; RULE

Del taW 1HZ : dependent

Ter mW- 1 ow RULE: \ true if Desired>Term by at |east .20 W
DesiredMW | NVOKE Ternmw -
Threshol d FETCH >

; RULE

Ter mwW-1 ow 1HZ : dependent

0 Termw-1| ow ! export

Ter mW- hi gh RULE: \ true if Desired<Term by at |east .20 W
| N\VOKE TermwW DesiredW -
Threshol d FETCH >

; RULE

Ter mW- hi gh 1HZ : dependent

0 Ter mw- hi gh !export

Ter mW-bi t| ow RULE: \ true if Desired>Term by at |east .01 W
DesiredMW | NVOKE Ternmw -
TweakThresh FETCH >

; RULE

Termw-bitl ow 1HZ : dependent



Ter mwW- bi t hi gh RULE: \ true if Desired<Term by at | east

| N\VOKE Ter MW DesiredWwW -
TweakThresh FETCH >

: RULE

Ter mW- bi t hi gh 1HZ : dependent

TermW-trip RULE:
| N\VOKE Termw MWTrip FETCH >
CONCLUDES DOFORTH Pani ¢

; RULE

TermW-trip 1HZ : dependent

Spar k RULE:
DeltaMv SparkTrip FETCH <
CONCLUDES DOFORTH Pani ¢

; RULE

Char geTooFast RULE:
Ter mw- | ow
| N\VOKE DeltaMv RateTrip FETCH
CONCLUDES DOFORTH - - char gekV

; RULE

Mor eTweak RULE:
| NVOKE Ter mW- bi t| ow
Ter mwW- 1 ow NOT AND
CONCLUDES DOFORTH +char gekv
: RULE

LessTweak RULE:
| N\VOKE Ter mw- bi t hi gh
Ter mW- hi gh NOT AND
CONCLUDES DOFORTH - char gekv
; RULE

Mor eChar ge RULE:
Cor onalLoad- hi gh NOT
Termw-1ow  AND
CONCLUDES DOFORTH ++char gekV
; RULE

LessCharge RULE:

Cor onaLoad- | ow NOT

Ter mwW- hi gh AND

CONCLUDES DOFORTH - - char gekV
; RULE

> AND

.01

w

129



