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TITLE

DZERO Sol enoi d Energi zation & Control Program
Engi neering Note H970603A R Hance & D. Markl ey

Al'l control is perfornmed by |adder |ogic and speci al
function prograns in the PLC

The operator uses DMACS to nonitor inputs; and control the
PLC program

Control of the PLC program by DMACS is done by
cl osi ng/ opening coil-relays; and by witing to variable
menmory (VMEM) .

See the listings of coil-relays, 1/Q variable nenory, and
constant nenory (KMEM which docunents the DMACS interface

to the PLC
*
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Ladder Program
This section up until quench detector data logging written and documented by Rick Hance

Power Supply On
! LI I +
! ! !
! I ** POMNER SUPPLY ON COMVAND ** !
! ! !
R L TRy ——— | SET REFERENCE TO ZERO !
! ! !
! | CLOSE PS ON RELAY FOR 1 SECOND !
! ! !
! I OPEN PS PHASE BACK RELAY !
! ! !
! I RESET PS ON COVIVAND !
! T e +
IPS ON MOVMB- - - - - - - - - +  MOVWA--------- + PS ON
I DVACS Cmd ! ! ! ! Rel ay Cut
! ! ! ! !
! c2 ! ! ! ! Y115
67 [---1 [----- ! Zero P---1 Zero R *---(SET)
! I A K9 ! I A K9 ! !
! I PElI Ext Ref ! I Target | ! I PS Ph Back
! I Anal og ! ! ! ! DMACS Cmd
! ! Qut put ! ! ! !
! I B: W65 ! I B:V1 ! ! Cl1
! I N=1 ! I N=1 ! [---(RST)
| F--- - - - - + F--- - - - - + |
! I PS ON
! I DMACS Cmd
| |
! ! c2
! +---(RST )
!
IPS ON TMRL---------- + PS ON
I Rel ay Cut ! ! Rel ay Qut
! ! !
I Y115 ! ! Y115
85 [---1 [----------- ! e (RST )
! I P= 1.0 !
! ! !
! ! !
! ! !
! ! !
! ! !
! ! !
IPS ON ! !
| Rel ay CQut ! !
! ! !
I Y115 ! !
[---1 [----------- ! !
!



TI SOFT Page 3

Rev Date: 09-01-99 DZERO Sol enoid Control PLC 555 DOSCL
H970603A
Power Supply Off

Power Supply Of -- DMACS nay SET C4 to energize Y116.

Y116 is a NNO contact but PS OFF to the power supply

is connected to the NVC contact at the end rack to provide
the proper polarity signal. DVACS PS OFF command al so sets
t he power supply Phase Back signal active until reset by
DVACS PS ON. Tiner TMR2 provides nonentary contact.

|

|

|

I

I

|

|

|

I PS OFF PS OFF

! DMACS Cnd Rel ay Qut

|

I 4 Y116
92 [--e] [-reemeemr oo e

! !

! I PS Ph Back

! | DVACS Cnd

! !

! ! Cl11

! +---(SET )

I

I'PS OFF PS Loc/ Rem Crl Pm

I DMACS Cnd | nput DVACS Cnd

! 1=rem

! (07! X162 C10
97 [-=-] [-------- L R T RCE LT TP PERTE (RST )

|

| PS OFF TVR2- - - - === --- + PS OFF

I Rel ay Cut ! ! DVACS Cnd

! ! !

I Yllé6 ! ! (07!
102 [---1 [----------- ! R (RST )

! I P= 1.0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

I PS OFF ! !

! DVACS Cnd ! !

! ! !

! (07! ! !

[---] [----------- ! !

I
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Power Supply Reset

Power Supply Reset -- DMAC may SET C6 to energize Y117.
Y117 is the 1/Orelay connected to the PS RES input via the
end rack. Timer TMR3 provides nonentary contact.

|

|

|

I

I

I'PS RES PS RES

! DVACS Cnd Rel ay Qut

|

! C6 Y117
109 [---] [rmmmmmmmmmmmmm s ( )

|

I PS RES TMR3---------- + PS RES

| Rel ay CQut ! ! DMACS Cmd

! ! !

I Y117 ! ! C6
111 [---] [----------- ! e (RST )

! I P= 1.0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

I PS RES ! !

| DMACS Cnd ! !

! ! !

! C6 ! !

[---] [---mmeee- ! !

I
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Interlocks reset

+--(RST )

! Interlocks reset -- DMACS may SET C8 to energize Y114,

! Y114 is the relay contact to NIMinterlocks chassis reset

! via the end rack. Tiner TVMR4 provides nmonentary contact.

I

!

'lntl RES Intl RES

! DMACS Cmd Rel ay Qut

|

! Cc8 Y114
118 [---] [--mrrmmmrm oo ()

1

lIntl RES TMRA- - - -« - - - - + Intl RES

| Rel ay CQut ! ! DMACS Cmd

! ! !

I Y114 ! ! Cc8
120 [---] [----------- ! e R *--(RST )

! I P= 1.0 ! !

! ! ! I VL Fai

! ! ! ! Flag

! ! ! !

! ! ! ! Cl6

! ! ! [--(RST)

! ! ! !

IIntl RES ! ! I TL Fai

| DVACS Cnd ! ! I Flag

! ! ! !

! C8 ! ! ! C17

[---1 [----------- ! ! [--(RST)

| R + |

I I CL Fail

! I Flag

! !

! ! Ci18

I

I



TI SOFT Page 6
Rev Date: 09-01-99 DZERO Sol enoid Control PLC 555 DOSOL
H970603A

Controls Permit

Controls Permt -- DMACS accesses Cl10 to control Y119,
Y119 is the Crls Pnt contact to the NNMbin via the end
rack. This is a software interlock which allows DVACS to
forbid operation for any nunber of reasons.

e = =t hem b= et hem b= ae

Ctrl Pnt Crl Pnt
DMACS Cmd Rel ay Qut
CL=Pnt
Cc10 Y119
136 [---] [mmmmm oo oo ()
Power Supply Phase Back
! Power Supply Phase Back -- DMACS accesses Cl1 to contro
! Y118. VY118 is the I/Orelay that connects to
! t he power supply phase back input via the end rack. This
! all ows DMACS or the PLC to phase back the power supply as a
! redundant form of shutoff in addition to PS OFF and
! interlock inputs. The DVMACS PS OFF command sets the Phase
! Back and the DMACS PS ON conmmand resets Phase Back
|
1
I PS Ph Back PS Ph Back
! DMACS Cnd Rel ay Qut
! CL=Ph Back
! Cl1 Y118
188 [----] [rmommromre oo ()
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Remote Quench Trigger

! Renmot e Quench Trigger -- DMACS may SET Cl2 to trigger
closing of Y113. Y113 is the "Renote Quench Trigger"

contact to the NI M quench detector via the end rack.
Timer TMR5 provides for nonentary contact.

|
|
|
|
|
|
|
5
[
|
|

: Rem QT REM QT

| DVACS Cnd Rel ay Qut
c12 Y113

T Y EEH )

| REM QT TVRS- - <~ <= - + Rem QT

| Rel ay Qut ! ! DVACS Cmd

! ! !

| Y113 ! ! c12

142 [---] [ecn-mmmnen- ! | o el (RST )

! | P= 1.0 |

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

I'Rem QT ! !

| DVACS Ol ! !

! ! !

| cl2 ! !

S I FER— | |

|
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Dump Switch Trigger

Dunmp Switch Trigger -- DMACS nmay SET Cl4 to energize Y120.
Y120 is the contact to the dunp switch (wired to NNC) via
the end rack. Thus SETTING C14 will trigger the dunp
switch to open. dosing Cl4 actually "opens" Dunp3 to the
dunp switch. The tinmer RESETs the DMACS trigger comand
after sufficient tine for the switch to open. There also
exists Dunp 1 and Dunp 2 which are hardware dunp switch
controls that may override this soft control.

!

!

!

!

!

!

!

!

!

!

' Dunmp 3 Dunp 3

! DMACS Cmd Rel ay Qut

!

! Cl4 Y120
149 [---] [---mmmmmmmmmmmmm s ( )

!

'Dunmp 3 TMR6---------- + Dunp 3

I Rel ay Cut ! ! DVACS Cnd

! ! !

I Y120 ! ! Cl4
151 [---1 [----------- ! e (RST )

! I P= 1.0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

I Dunp 3 ! !

| DVACS Cnd ! !

! ! !

! C14 ! !

[---] [----mmmeeee ! !

!
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Dump Switch Reset

Dunmp Switch Reset -- DMACS may SET C15 to energize Y122.
Y122 is the RESET contact to the dunp switch via the end
rack. Thus, SETTING C15 will force the dunp switch to
RESET itself (close). The tiner will clear the DVACs
command after sufficient tinme has passed for the nechani cal
reset to occur.

!

!

!

!

!

!

!

!

I'DS RES DS Reset

! DMACS Cnd Rel ay Qut

!

! C15 Y122
158  [---] [---mmmmmmmm e ( )

!

!

!

I DS Reset TVR7---------- + DS RES

I Rel ay Cut ! ! DVACS Cnd

! ! !

Y122 ! ! C15
160 [---1 [----------- ! L R (RST )

! I P= 10.0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! DS RES ! !

! DVACS Cnd ! !

! ! !

! C15 ! !

[---1 [----------- ! !

!
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Power Supply Update

Power Supply Update -- DMACS nay SET C3 to signal the PLC

to proceed to a new Target current using either nmanual or

auto VLinmt. |If DMACS has set C22, then auto VLinmt will

be used. This reprograns the power supply to a new

current. Once done, the PLC resets C3. SFPGMLO cal cul ates the ideal
voltage limt fromthe charging curve ie. V=1*948E-6 + 3.0.

|

|

|

|

|

|

!

I PS Update Auto/ Man MWWL--------- + MOVWAR- - - - - - - - - + PS Update

'DVACS Cnd VLIMT ! ! ! ! DMACS Cmd

! on=aut o ! Manual ! I Target | !

! Cc3 c22 ! VLi m t ! ! ! C3
167 [---1 [------- 1/[----"! b---1 R (RST )

! I AV2 ! I AV !

! ' PEI Mimt ! ! PEI Ext Ref !

! I Anal og ! ! Anal og !

! I Qut put ! I Qut put !

! I B: W66 ! I B: W65 !

! I N=1 ! I N=1 !

| Feom e e e - - - + B +

'Intl RES  SFPGMLO------- + Dunmy

! Relay CQut ! !

| | |

I Yll4 ! ! c1
180 [---1/[----- ! R e ( )

| | |

1 ] 1

1 1 1

! B +

I'Aut o/ Man PS | nt/Ext MOVW--------- + Dunmy

I'VLIMT | nput ! !

lon=auto On=Ext ! Aut o !

! c22 X167 ! VLi mi t ! Cc1
183 [---] [-----] [------ ! R R ECLEETEELLE «C )

! I A V6 !

! ' PEI Mimt !

! I Anal og !

! I Qut put !

! I B: W66 !

! I N=1 !

! B +

!

I PS Update Auto/ Man MWWB--------- + PS Update

IDMACS Cnd VLIMT ! ! DVACS Crd

! on=aut o I Target | !

! c3 c22 ! ! Cc3
189 [---1 [------- 1 [----! e (RST )

! I AV !

! | PEl Ext Ref !

! I Anal og !

! I CQut put !

! I B: W65 !

! I N=1 !

|
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Reversing switch control

Reversing switch control -- DMACS nay SET or RESET the
reversing switch polarity coil C7 to set the polarity to
reverse or forward respectively. |f |<25A (X161) and the

reversing switch control relay (Y122) is opposite of what's
bei ng requested, then the PLC will toggle the reversing
switch control relay (Y122) to the desired new polarity.
The first elenment below sets a forward switch to reverse.
The second el enent bel ow sets a reverse switch to forward.
C5 is just a sacrificial internal coil used to fool TISOFT
into allowing this comment to occur only once.

!
!
!
!
!
!
!
!
!
!
!
!
!
IDMACS Cnd | nput Relay Qut Dumy 1
!
!
[
!
!
!
!
!
!
|

RS Pol <25A-2 RS Ctrl Conment
CL=Rev CL=Rev
Cc7 X161 Y121 c5
198 ---1 [------ 1 [----- | A R P *--(SET )
!
RS Cirl
| Rel ay CQut
| CL=Rev
! Y121
+--(SET )
' RS Pol <25A-2 RS Ctrl RS Ctrl
I DMVACS Cnd | nput Relay Qut Rel ay Qut
I CL=Rev CL=Rev CL=Rev
! (o7 X161 Y121 Y121

N O T R B B R SCECEEEEEE T EEEPEPEPEPEPEPERE (RST )
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Power Supply LCW Valve Control

Power Supply LCWValve Control -- If the

power supply current (WK29) is greater than limt (K2) or
the interphase transforner tenperature (WK49) is greater

than linmt (K3), then the PLC energizes the valve (Y123)

!
!
!
!
! whi ch supplys LCWto the power supply and it’'s filter
!

!

!

!

!

PEI | A D PS LCW Sol
P.S Const ant Rel ay
Current 50Anps CL=0n
WK29 K1 Y123
213 [------ 1> INT[ - o mF e e e e e ¥ e e e o ( )
|
Pur ge !
PS/ Bus !
LCw !
C23 !
!
PS RTD !

| phase Constant!

! !
! !
! !
! !
! ! !
e B R ] !
! !
! !
! !
! Tenp 40 Deg C !
I I

I

|

|

WK49 K10 !

[------ ]>= INT[----+

|

I'PS LCW Sol PEI 1 A D

! Rel ay P.S Const ant !

I CL=On Current 25 Anps !

! Y123 WK29 K11 !

I 1>= INT----]

I'PS LCW Sol PS RTD !

! Rel ay | phase Const ant!

I CL=On Tenp 35 Deg C

! Y123 WK49 K13 !

e ] > INT[----+

I PS LCW Sol TMR8---------- + PS Sol

! Rel ay ! ! 5 Sec

I CL=On ! ! Del ay

! Y123 ! ! C19
235 [----1[----------- ! R e ( )

! ! P= 5.0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

I'PS LCW Sol ! !

! Rel ay ! !

I CL=On ! !

! Y123 ! !

I R ! !
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Solenoid Bus and Free-Wheeling Diode LCW Valve Control
! Sol enoi d Bus and Free-VWeeling D ode LCW Val ve Control --

ABSI-2 A/D

!
!
!
1
!
!
!
!
! Current 50Anps
!

Di ode Constant!
Tenp 40 Deg C

W28 K1
240 [------- ]>= INI[----
1
! Pur ge
! PS/ Bus
! LCW
! Cc23
[----] [--memmmmeee
!
! Filter RTD
|
1
1

Hol ec Const ant

|
|
|
|
I
] !
I
! !
I
|
|
|
|
|

WK53 K10 !

[------- ]>= INT[----+
|
IBus LCWSol ABSI-2 A/D
! Rel ay Hol ec Const ant !
I CL=On Current 25 Anps !
! Y124 WK28 K11 !
R 1>= INT----]
I Bus LCW Sol Filter RTD !
! Rel ay D ode Constant!
I CL=On Tenp 35 Deg C
! Y124 WK53 K13 !
I ] > INT[----+
I Bus LCW Sol TMRO----------
! Rel ay !
I CL=On !
! Y124 !

262 [----1 [------------ !
! P= 5.0
|

! Bus LCW Sol
! Rel ay
| CL=On

Y124

If the absolute solenoid current (WK28)is greater than limt
(K1), or the free-wheeling diode tenperature is greater than
limt (K3); then the PLC energizes the valve (Y124) which
supplies LCWto the water-cool ed solenoid bus and it’'s
free-wheel i ng di ode.

Bus LCW Sol
Rel ay
CL=On

Y124
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Power Supply, Bus, and Free-Wheeling Diode LCW Purge Timer

! Pur ge TMR1O--------- + Pur ge

! PS/ Bus ! ! PS/ Bus

I LCW ! ! LCW

I C23 ! ! c23
267 [--1 [--------- ! L L R R (RST )

! I P= 60.0 !

I I I

| | |

I Pur ge ! !

! PS/ Bus ! !

I LCW ! !

I C23 ! !

[--] [--m-meees ! !
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LCW Flow Status
! LCWFlow Status -- If the power supply/filter cooling is
! K (flow ok, or tenmp < linmt, or current < limt);
! and the sol enoi d/ di ode cooling is OK (flow ok, or current <
! limt); then the PLC closes the flow status contact (Y125)
! whi ch signals to the interlock nodules that the LCWflow is
! OK. Note that the current limts are higher than that used
! for turning on the solenoids. This is to allowtine for
! the valves and flow switches to respond thus avoi di ng
! nui sance "Flow Status" interlock trips. Cl9 & C20 al so
! provi de protection agai nst nui sance trips by bypassing the
! flow switches for 5 seconds after the sol enoids have been
! turned on to allowtine for LCWto begin flow ng.
|
|
I PS Sol PS LCW Sol Bus Sol Bus LCW Sol
I 5 Sec Relay 5 Sec Rel ay
I Delay CL=On Del ay CL=0n
I Cl19 Y123 C20 Y124 >
274 [--1/[------- 1 [----mmmmmmmmmm - I L R 1 [-----mmmmmmmemm - - *-a
! ! I >
I PS LCW | Bus LCW !
I Fl ow Sw I Fl ow Sw !
I CL=FI ow I CL=FI ow !
I X159 I X176 !
[--] [-mmmmmmmmm e Foo] [ ]
! ! !
I PEI | A D PS RTD IABSI-2 A/D Filter RTD !
I'P. S Const ant | phase Constant! Hol ec Const ant Di ode Constant!
I Current 100Anps Tenp 45DegC ! Current 100Anps Tenp 45DegC !
! WK29 K2 WK49 K3 ! WK28 K2 WK53 K3 !
[---1 < INT[--------- ] < INT[----*oe] € INT[---nm--ee ] < INT[----+
|
Fl ow St at
Rel ay Qut
CL=CK
> Y125
R R ( )
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Quench Detector Lead Test

Quench Detector Lead Test -- This section conpares the
vapor cool ed,
corresponding "B" leads. If the difference is too nuch as
defined by K4, K5, and K6, then the | eads are probably
shorted inside the control dewar and unable to detect a

300

316

!
!
:
[
!
!
!
!
!
!
!
!
!
!
!
!

guench.

transition, and chimey "A" |leads with the

Thus flags are set which are then used el sewhere

to trigger a fast dunp.

@D Lead

Chk Enbl

1 =0 Zero
K7 K8

----] > INT[----

@D Lead

| Chk Enbl

1 =0n Zero
K7 K8

----1 > INT[----

[
!
!
!
!
!
!
!
!
!
!
!
!

SUBL---====--- +  ABSVl--------- + VL A-B VL Test

Value Limt
20nVv
V3 K4 >
----]>= INT[--------- a

5
—
(72}

VL Fai l
Fl ag
Cl6

TL Fail
Fl ag
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! Q@D Lead SUB3---------- + ABSV3--------- + OC-1C OC-I C Test
I Chk Enbl ! ! ! ! Value Limt
11 = On Zero I Quter Coil ! ! oC-1C ! 40V
! K7 K8 I Volts ! ! Val ue ! V5 K6
332 [----1 > INT[----! b---1 l----]1>= INT[---------
! I A WK19 ! I A5 !
| | | | |
! ! Inner Coil ! ! !
! I Volts ! ! !
! ! ! ! !
! I B: WK20 ! ! !
! ! ! e +
! ! oC-1C !
! ! Val ue !
! ! !
! I CV5 !
! ! !
! oo +
CL Fail
Fl ag
> C18
e i e (
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PS Internal Mode Compensator

PS Internal Mbde Compensator - |If the power supply is set
to internal reference node, then this elenent sends a 7.5V
VLIMT signal to the power supply. This is to allow the
power supply to be controlled locally via interna
reference. When the reference switch is set back to
"external", then the DMACS operator can set the voltage
limt to a new value on the power supply control screen

PS Int/Ext MOWWB--------- + MOMWWB- - - == = = - - + Dunmy
I nput ! ! ! !
1=Ext ' DA ! ' DA !
! I Const ant ! C21
348 - I 7.5 Volts !'---1 7.5 Volts l--c-cmommoma (

I A K12 ! I A K12 !

' PEl Mlimt ! ! Manual !

I Anal og ! ! VLimt !

I Qut put ! ! !

I B: W66 ! I B:V2 !

I N=1 ! I N=1 !

!
!
!
!
!
!
!
!
!
!
!
! X167 I Const ant
[
!
!
!
1
1
|
!
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Quench Data Logging

This section coded and documented by Dan Markley
!
!

! NOP
358 l[ ------------------------------------------------------------------- ( )
!
I
!
! NOP
359 e e ( )
TEXT2- - - o m e m e e e +

' TH' S SECTI ON OF LADDER LOd C CONTROLS

710 JN [ ! 1. FAST QUENCH DATA ROTATI NG MEMORY
2. FDATA SPFGM S (I NTEGER TO REAL CONV)

3. POST DUMP FDATA ROTATI NG MEMORY RESET

439

=
©
s
—
Ry,
Py
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! FDATA RESET FDATA
TRI GGER

97 98
446 ---(SET)
FDATA
SFPGM #2
TRI GGER
C116
---(RST )

!

!

!

!

!

[

!

| FDATA
! SFPGM #3
! TRI GGER
I C118
[---(RST )
!
!
!
!
!
[
!
!
!
!
!

FDATA
SFPGM #4
TRI GGER

C120

---(RST )

FDATA RESET

co7
+---(RST )
| FDATA TMRIG- - - - - - - - - + FDATA FAI L
| AQUI RE ! ! ALARM
| FI NI SHED ! !
I C100 ! ! C96
462  [---] [-----m--n- ! b e e e e ( )
! I P=  300.0 !
! ! !
! ! !
! ! !
! ! !
! ! !
! ! !
| FDATA ! !
| AQUI RE ! !
| FI NI SHED ! !
I C100 ! !
e | |
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| FDATA TMR100-------- + FDATA

! TRI GGER ! ! RECORD OR

! ! ! DUMP STAT

I Co8 ! ! 99
467 [--1/1---------- ! e ( )

! I P= 60. 0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

| FDATA ! !

! TRI GGER [ !

| | |

1 C98 ! !

[--1/[---------- ! !

! e +

| FDATA SFPGML- - - - - - - - + FDATA

! RECORD OR ! ! SFPGM #1

! DUMP STAT ! ! FI NI SHED

! C99 ! ! Cl15
472 [---1 [----- ! R I ( )

1 1 1

1 1 1

I 1 1

I 1 1

1 1 1

I 1 1

! e - +

| FDATA SFPGWO- - - - - - - - + Dunmy

! RECORD OR ! !

| DUMP STAT ! !

! C99 ! ! C1l
475 [---1 [----- ! R R ( )

I 1 1

I 1 1

I 1 1

I 1 1

I 1 1

I 1 1

| Fomm e e e oo - - +

| FDATA SFPGWR- - - - - - - - + FDATA

| SFPGM #2 | ! SFPGM #2

! TRI GGER ! ! FI NI SHED

! Cli6 ! ! C117
478 [---1 [----"! R e ( )

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

| e - +
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| FDATA SFPGVB-------- + FDATA

| SFPGM #3 | ! SFPGM #3

| TRIGGER ! ! FI NI SHED

I C118 [ [ C119
481 [---1 [----"! I I ( )

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! Hommmmmeoo +

| FDATA SFPGVA- - - - - - - - + FDATA

| SFPGM #4 [ AQUI RE

! TRI GGER ! FI NI SHED

! Cl20 ! C100
484 -1 [---- D o o oo e e e oo ( )
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FDATA

WK1 STORAGE

BEG NNI NG
TD: V50000

Dl : V100
N=+1

Rev Date: 09-01-99
H970603A
| FDATA
I RECORD OR
I DUMP STAT
! C99
487 [---1/]-----
1
|
|
|
1
1
|
|
|
1
1
|
|
>
A--=-========2=2-« |
>

I'TS: WK10
!

!

!

I'Sl:

I FDATA

I WK10 STORE

I BEA NNI NG
I TD: V60800

!

' Dl : V100

I N=+1

PLC

FDATA

WK4 STORAGE

BEG NNI NG
TD: V53600

Dl : V100
N=+1

I'TS: WK13
!

!

!

1Sl:

I FDATA

I WK13 STORE

I BEG NNI NG
I TD: V64400

!

' Dl : V100

I N=+1

Page 23
555 DOSCL

FDATA

WK7 STORAGE

BEG NNI NG
TD: V57200

Dl : V100
N=+1

I'TS: WK16
!

|

!

I'Sl:

I FDATA

I WK16 STORE

| BEG NNI NG
| TD: V68000

!

I DI : V100

I Ne+1
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568

I FDATA
I RECORD OR
I DUMP STAT

!
[
!
!
!
!
!
!
!
!
!
!
!
!
!

DZERO Sol enoi d Contr ol

I WORD

I Quter Coil
I Volts

|

I TS: WK19

!

!

!

1Sl

| FDATA

I WK19 STORE
I BEA NNI NG
' TD: V71600

!

Dl : V100

I N=+1

I WORD

! I nner Coil
I Volts

I

I' TS: WK20

!

!

!

1Sl

| FDATA

I WK20 STORE
I BEA NNI NG
1 TD: V75200

I

1Dl : V100

' N=+1

i Qr Tap
I | nbal

Q-=--=---c-ccccceccmcancccnaanaan=- |

I FDATA
I RECORD OR
I DUMP STAT

|
[
|
|
|
|
|
|
|
|
|
|
|
I
I

! FDATA

! LADDER

! | NDEXER
A: V100

B: +1

FDATA

LADDER

| NDEXER
C: V100

I TS: WK24
I

|

!

ISl

| FDATA

I WK24 STORE
I BEG NNI NG

| TD: V82400
!

I DI : V100

I Ne+1

PLC

Vol ts

I WORD

I Center Tap
I Inmbal Volt
I

I TS WK21

|

!

!

1Sl

I FDATA

I WK21 STORE
I BEG NNI NG
I TD: V78800

!

' Dl : V100

I N=+1

i MagCur r

! Hol ec Cut

I'TS: W41
!

|

!

I'Sl:

I FDATA

I WK41 STORE
I BEG NNI NG

| TD: V86000
|

I Dl : V100

I Ne+1

Page 24
555 DOSCL

s |
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| FDATA FDATA LDC25--------- + Dunmy
I RECORD OR LADDER ! !
I DUMP STAT | NDEXER ! FDATA !
! 99 V100 +3600 ! LADDER ! C1l
574 [---1/]------- ]>= INI[----! | NDEXER R PP ( )
! I A V100 !
! ! !
! ' N=0 !
! ! !
! ! !
! ! !
! oo +
!
!
!
!
583 I e e L (
|
! TEXT3--- - - s s e e e e e e e e e e e e e e e e
! !
! I TH'S SECTI ON OF LADDER LOG C CONTROLS:
! !
B84 [--e-e-cecmceieaiaeaaaaan I 1. SLOW DUMP DATA ROTATI NG MEMORY
! !
! I 2. SDATA SFPGM S (I NTEGER TO REAL CONV)
! !
! ! 3. POST DUMP SDATA ROTATI NG MEMORY RESET
! !
! !
! o e e e e e e e e e e e e e e e e e e me o
IPS On/ O f DS St at SDATA
I'l nput I nput TRI GGER
11=0On 1= osed
I X164 2 X174 C106
663 [---1/]----- O----- ] [--mmmmmm e (RST )
1
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| SDATA SDATA
| RESET TRI GGER
|
| C107 C106
669 [ -] [ eeiiiiiiiiiiiiiiiiiiooo. *. . (SET )
| |
! | SDATA
! | SFPGM #6
! | TRI GGER
! | Cl22
! [--(RST )
| |
! | SDATA
! | SFPGM #7
! | TRI GGER
! I Cl24
! [--(RST )
| |
! | SDATA
! | SFPGM #8
! | TRI GGER
! I Cl26
! --(RST )
|
|
|
|
|
|
|

[
!
| SDATA
| RESET
|

I Cl107
+--(RST )

I SDATA TMR101-------- + SDATA FAI L
' AQUI RE ! ! ALARM
I' FI NI SHED ! !

685

| SDATA

I AQUI RE

| FI NI SHED
I C109
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| SDATA TMR102-------- + SDATA

! TRI GGER [ ! RECORD OR

! ! ! DUVP STAT

I C106 [ ! C110
690 [--1/[---------- ! e IR ( )

! I P= 270.0 !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

| SDATA ! !

! TRI GGER ! !

| | |

I Cl06 ! !

[--1/[-------- ! !

! B +

'Dummy ADD11--------- + Dunmy

| | |

! | SDATA !

I C1 ! LADDER SCAN ! Cl
695 [-1 [-*-! COUNTER e (

! 1 A V105 !

! Dunmy! ! !

! (I !

! [ !

1 cor !

[-1/[-+ ! B:+1 !

| | |

! I SDATA !

! ! LADDER SCAN !

! ! COUNTER !

! I C V105 !

! ! !

[ S +

| Dummy SDATA LDC27--------- + Dunmy

! LADDER SCAN ! !

! COUNTER I SDATA !

I C1 V105 +5 | LADDER SCAN ! C1
702 [-1/[-*%------- ]>= INIT[----!1 COUNTER R PP ( )

! ! I A V105 !

! Dummy! ! !

! ! I N=1 !

! ! ! !

1 c ! ! !

[-1 [-+ ! !

|
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I Dunmry SDATA LADDER

! LADDER SCAN SCAN / 4

! COUNTER COUNTER

I C1 V105 +4 C111
712 [-1/[-*%------- ] = INT[---cmmmmm e e - ( )

! !

! Dunmy!

! !

! !

1 c !

[-1 [-+

!

I SDATA LADDER ADD12--------- + SDATA LDC26--------- +

IRECORD OR SCAN /4 ! ! | NDEXER ! !

| DUMP STAT COUNTER ! SDATA ! ! SDATA !

! Cl110 Cl11 ! | NDEXER ! V106 +3000 ! | NDEXER !
719 [---1/[------ ] [----! [ ]>= INT[----! lemm--

! I A V106 ! I A V106 !

! ! ! ! !

! ! ! I N=0 !

! ! ! ! !

! ! ! ! !

! I B +1 ! ! !

! ! ! Fom i e +

! ! SDATA !

1 ! | NDEXER !

! ! !

! I C V106 !

! ! !

[ B +

Dunmy
> Cl
R R R (
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| SDATA LADDER  MOVE20-------- + MOVE21-------- + MOVE22- - - - - - - - +
IRECORD OR SCAN /4 !  WORD ! I WORD ! I WORD !
I DUMP STAT COUNTER ! Lead A ! ! Lead B ! ! Trans A |
I Cl10 Cl11 ! Volts ! ! Volts ! ! Volts o>
733 [---1/[------ 1 [----! b---1 b---1 I--a
! I'TS: WK1 ! I TS: WK4 ! I TS: WK7 o>
| | | | | | |
! ! ! ! ! ! !
! ! ! ! ! ! !
! 1Sl ! 1Sl: ! 1Sl !
! I SDATA ! I SDATA ! I SDATA !
! I WK1 STORE ! I WK4 STORE ! I WK7 STORE !
! I BEGA NNING ! I BEGA NNING ! I BEGA NNING !
! I TD: V90000 ! I TD: V93000 ! I TD: V96000 !
I I I I I I I
! I Dl : V106 ! I Dl : V106 ! I Dl : V106 !
! I N=+1 ! I N=+1 ! I N=+1 !
! oo + oo + oo +
MOVE23-------- + MOVE24- - - - - - - - + MOVE35-------- + Dunmy
I WORD ! I WORD ! I WORD !
! Trans B ! I Chimey A ! I Chimey B !
> ! Vol ts ! I Volts ! I Volts ! Cl
R ! ! ! ! ! b---( )
> I TS: WK10 ! I TS: WK13 ! I' TS: WK16 !
I I I I I I
! ! ! ! ! !
! ! ! ! ! !
1Sl ! 1Sl ! 1Sl !
| SDATA ! | SDATA ! | SDATA !
I WK13 STORE ! I WK13 STORE ! I WK16 STORE !
I BEG NNING ! I BEG NNING ! I BEG NNING !
I TD: V99000 ! I TD: V102000 ! I TD: V105000 !
I I I I I I
I'Dl: V106 ! I Dl: V106 ! I'Dl: V106 !
' N=+1 ! I N=+1 ! I N=+1 !
oo + oo + oo +
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816

I SDATA

09-01-99

DZERO Sol enoi d Contr ol

LADDER

I RECORD CR SCAN /4
I DUMP STAT COUNTER

I C110
[---1/[-----
!
!
!
!
!
!
!
!
!
!
!
|
!
>
>
I SDATA
I RECOCRD OR
I DUMP STAT
Cl110
- - ] [ .....

Cl11

I WORD

I Quter Coil
I Volts

I

I'TS: WK19

1

!

!

1Sl

I SDATA

I WK19 STORE
I BEG NNI NG
I TD: V108000
!

I DI : V106

I N=+1

i Qr
I | nmba
|

I TS: WK24

!
!
!
1Sl:

I SDATA

I WK24
I BEGQ
I TD: V1
!

1Dl :V1
I N=+1

PLC

I WORD

! I nner Coil
I Volts

!

I' TS: WK20

!

!

!

1Sl

I SDATA

I WK20 STORE
I BEA NNI NG
! TD: V111000
!

Dl : V106

I N=+1

Tap
I Volts

STORE
NNI NG
17000

06

Page 30
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I WORD

I Center Tap
I Inmbal Volts
I

I'TS: WK21

|

|

|

|

|
P
P
P
I 1Sl
|
|
|
|
|
|
|

I SDATA

I WK21 STORE
I BEG NNI NG
I TD: V114000

' Dl : V106

' N=+1

I MagCurr-2
I Hol ec Qut
!

I TS: WK41

!

!

!

ISl:

I SDATA

I WK41 STORE
I BEA NNI NG
I TD: V120000

!

I Dl : V106

I N=+1

SDATA

SFPGM #5

FI NI SHED
Cl21
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| SDATA SFPGWO- - - - - - - - + Dunmy

I'RECORD OR ! !

I DUMP STAT ! !

! C110 ! ! Cl
819 [---1 [----- ! R e ( )

! ! !

| | |

| | |

| | |

| | |

| | |

| I +

I SDATA SFPGWB- - ------ + SDATA

| SFPGM #6 ! ! SFPMG #6

! TRI GGER ! ! FI NI SHED

I Cl22 ! ! C123
822 [---1 [----! R e I ( )

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

| I +

| SDATA SFPGW/-------- + SDATA

| SFPGM #7 | ! SFPGM #7

I TRI GGER ! ! FI NI SHED

I Cl24 ! ! C125
825 [---1 [----! R e R ( )

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

| B +

| SDATA SFPGVB-------- + SDATA

| SFPGM #8 | ! SFPGM #8

! TRI GGER ! ! FI NI SHED

I Cl26 ! ! C127
828 [---1 [----! I e ( )

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

| I +

!

|

1

! NOP

el et RREETEEETE (
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'Dummy  MOVW--------- + Dunmy

| | |

! ! ABSI - 2 !

I C1 ! Hol ec ! Cl
832 [-1 [-*-! Current R e R ( )

! A WK28 !

! Dumy! ! !

! [ !

! [ !

1 C1 ! ! B W67 !

[-1/[-+ ! N=1 !

! B +

1

|

!

! NOP
839 I e e L ( )

|

|

|

1

! END

BAD [~ === mmmm ool ()
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Special Functions
Special functions 1 thru 9 written and documented by Dan Markley. Special function 10 by R. Hance

Scale and Move Fast Data

TI TLE: FDATARL1 SF PROGRAM 1
CONTI NUE ON ERROR (Y, N): YES
ERROR STATUS ADDR (Y, C, W, V) :
PROGRAM TYPE (N, P, C, R): NORVAL
CYCLE TIME (SEC): 0.0
00001 * ***TH S SFPGM SCALES AND MOVES FAST DATA TO REAL V MEMORY***
V100 1S | NDEXER
V102 1S THE REAL NUVBER | NDEXER

00002 * THI'S CONDI TI ONS THE FI RST 3 FAST DATA REAL TAGS
00003 I MATH V101 := V100 + 1
00004 I MATH V102 :=1

00005 LABEL LABEL.........: 1

00006 | F V101 >= 3601

00007 | MATH V101 := 1

00008 ELSE

00009 ENDI F

00010 SCALE  BINARY | NPUT..: (V50000(V101))  SCALED RESULT.: V1000. (V102)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00011 SCALE  BINARY | NPUT..: (V53600(V101))  SCALED RESULT.: V8200. (V102)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00012 SCALE  BINARY | NPUT..: (V57200(V101))  SCALED RESULT.: V15400. (V102)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00013 I MATH V101 := V101 + 1
00014 I MATH V102 := V102 + 2

00015 IF V102 < 7201

00016 GOTO LABEL.........: 1
00017 ELSE

00018 ENDI F

* % % % END * % % %
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Condition Next 3 Fast Data Real Tags

TI TLE: FDATARL2 SF PROGRAM 2

CONTI NUE ON ERROR (Y, N): YES

ERROR STATUS ADDR (Y, C, W, V) :
PROGRAM TYPE (N, P, C, R): NORVAL
CYCLE TIME (SEC): 0.0

00001 * THI'S CONDI TI ONS THE NEXT 3 FAST DATA REAL TAGS
00002 | MATH V101 := V100 + 1
00003 | MATH V102 := 1

00004 LABEL LABEL.........: 1

00005 | F V101 >= 3601

00006 | MATH V101 := 1

00007 ELSE

00008 ENDI F

00009 SCALE  BINARY | NPUT..: (V60800(V101))  SCALED RESULT.: V1000. (V102)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00010 SCALE  BINARY | NPUT..: (V64400(V101))  SCALED RESULT.: V8200. (V102)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00011 SCALE  BINARY | NPUT..: V68000(V101) SCALED RESULT.: V15400. (V102)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00012 I MATH V101 := V101 + 1
00013 I MATH V102 := V102 + 2

00014 I F V102 < 7201

00015 GOTO LABEL.........: 1
00016 ELSE

00017 ENDI F

* kK% END * kK%
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TI TLE: FDATARL3 SF PROGRAM 3

CONTI NUE ON ERROR (VY,N): YES

ERROR STATUS ADDR (Y, C, W, V):
PROGRAM TYPE (N, P, C, R): NORMAL
CYCLE TIME (SEC): 0.0

00001 * TH' S CONDI TI ONS THE NEXT 3 FAST DATA REAL TAGS

00002 | MATH V101 := V100 + 1

00003 | MATH V102 := 1

00004 LABEL LABEL. ........: 3

00005 | F V101 >= 3601

00006 | MATH V101 := 1

00007 ELSE

00008 ENDI F

00009 SCALE  BINARY | NPUT..: (V71600(V101))  SCALED RESULT.: V1000. (V102)
LOWLIMT. .. .. © -10.0 HGHLIMT....: 10.0
20% OFFSET....: NO BIPOLAR ......: NO

00010 SCALE  BINARY | NPUT..: (V75200(V101))  SCALED RESULT.: V8200. (V102)
LOWLIMT. .. .. © -10.0 HGHLIMT....: 10.0
20% OFFSET....: NO BIPOLAR ......: NO

00011 SCALE  BINARY | NPUT..: (V78800(V101))  SCALED RESULT.: V15400. (V102)
LOWLIMT. .. .. : -0.2 HGHLIMT....: 0.2
20% OFFSET....: NO BIPOLAR ......: NO

00012 | MATH V101 := V101 + 1

00013 | MATH V102 := V102 + 2

00014 | F V102 < 7201

00015 GOTO LABEL.........: 3

00016 ELSE

00017 ENDI F

*k k%

END *k k%
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Condition Last 2 Fast Data Real Tags
TI TLE: FDATARL4
CONTI NUE ON ERROR (Y, N): YES
ERROR STATUS ADDR (Y, C, W, V):
PROGRAM TYPE (N, P, C, R): NORMAL
CYCLE TIME (SEC): 0.0

00001 * TH' S CONDI TI ONS THE LAST 2 FAST DATA REAL TAG

00002 | MATH V101 := V100 + 1

00003 | MATH V102 := 1

00004 LABEL LABEL. ........: 1

00005 | F V101 >= 3601

00006 | MATH V101 := 1

00007 ELSE

00008 ENDI F

00009 SCALE  BINARY | NPUT..: (V82400(V101))  SCALED RESULT.:
LOWLIMT.....: -0.4 HGHLIMT. ...
20% OFFSET....: NO BIPOLAR ......:

00010 SCALE  BINARY | NPUT..: (V86000(V101))  SCALED RESULT.:
LOWLIMT.....: -5000.0 HGHLIMT. ...
20% OFFSET....: NO BIPOLAR . .....:

00011 | MATH V101 := V101 + 1

00012 | MATH V102 := V102 + 2

00013 | F V102 < 7201

00014 GOTO LABEL.........: 1

00015 ELSE

00016 ENDI F

* k% % %

END * % % %

V1000. ( V102)
0.4

V8200. (V102)
5000. 0
YES
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Scale and Move Fast Data to Real V Memory

TI TLE: SDATARL1 SF PROGRAM 5

CONTI NUE ON ERROR (Y, N : YES

ERROR STATUS ADDR (Y, C, W, V) :
PROGRAM TYPE (N, P, C, R): NORVAL
CYCLE TIME (SEC): 0.0

00001 * **+TH S SFPGM SCALES AND MOVES FAST DATA TO REAL V MEMORY***
SAMPLE 1 USES | NTEGER VMEM BETWEEN V103000 AND V105999
SAMPLE 2 USES | NTEGER VMEM BETWEEN V106000 AND V108999
V106 1S | NDEXER
V108 1S THE REAL NUVBER | NDEXER
SAMPLE 1 WLL USE REAL VMEM BETWEEN V73000 AND V78999
SAMPLE 2 W LL USE REAL VMEM BETWEEN V79000 AND V84999
00002 * TH'S CONDI TIONS THE FI RST 5 FAST DATA REAL TAGS
00003 | MATH V107 := V106 + 1
00004 | MATH V108 := 1
00005 LABEL LABEL. ........: 1
00006 | F V107 >= 3001
00007 | MATH V107 := 1
00008 ELSE
00009 ENDI F
00010 SCALE  BINARY | NPUT..: (V90000(V107))  SCALED RESULT.: V22600. (V108)
LOWLIMT. .. .. © -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO
00011 SCALE  BINARY | NPUT..: (V93000(V107))  SCALED RESULT.: V28600. (V108)
LOWLIMT. .. .. : -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO
00012 SCALE  BINARY | NPUT..: (V96000(V107))  SCALED RESULT.: V34600. (\V108)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO
00013 | MATH V107 := V107 + 1
00014 | MATH V108 := V108 + 2
00015 | F V108 < 6001
00016 GOTO LABEL.........: 1
00017 ELSE
00018 ENDI F

* kK%

END * kK%
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Condition Next 1 Fast Data Real Tags
TI TLE: SDATARL2 SF PROGRAM 6

CONTI NUE ON ERROR (Y, N): YES

ERROR STATUS ADDR (Y, C, W, V):
PROGRAM TYPE (N, P, C, R): NORMAL
CYCLE TIME (SEC): 0.0

00001 * TH' S CONDI TIONS THE NEXT 1 FAST DATA REAL TAGS

00002 | MATH V107 := V106 + 1

00003 | MATH V108 := 1

00004 LABEL LABEL. ........: 1

00005 | F V107 >= 3001

00006 | MATH V107 := 0

00007 ELSE

00008 ENDI F

00009 SCALE  BINARY | NPUT..: (V99000(V107))  SCALED RESULT.: V22600. (V108)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00010 SCALE  BINARY | NPUT..: (V102000(V107)) SCALED RESULT.: V28600. (V108)
LOWLIMT. .. .. © -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00011 SCALE  BINARY | NPUT..: (V105000(V107)) SCALED RESULT.: V34600. (\V108)
LOWLIMT.....: -0.1 HGHLIMT....: 0.1
20% OFFSET....: NO BIPOLAR ......: NO

00012 | MATH V107 := V107 + 1

00013 | MATH V108 := V108 + 2

00014 |F V108 < 6001

00015 GOTO LABEL.........: 1

00016 ELSE

00017 ENDI F

* kK%

END * kK%
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Condition Next 2 Fast Data Real Tags
TI TLE: SDATARL3 SF PROGRAM 7

CONTI NUE ON ERROR (Y, N): YES

ERROR STATUS ADDR (Y, C, W, V):
PROGRAM TYPE (N, P, C, R): NORMAL
CYCLE TIME (SEC): 0.0

00001 * TH' S CONDI TI ONS THE NEXT 2 FAST DATA REAL TAGS

00002 | MATH V107 := V106 + 1

00003 | MATH V108 := 1

00004 LABEL LABEL. ........: 2

00005 | F V107 >= 3001

00006 | MATH V107 := 0

00007 ELSE

00008 ENDI F

00009 SCALE  BINARY | NPUT..: (V108000(V107)) SCALED RESULT.: V22600. (V108)
LOWLIMT.....: -10.0 HGHLIMT....: 10.0
20% OFFSET....: NO BIPOLAR ......: NO

00010 SCALE  BINARY | NPUT..: (V111000(V107)) SCALED RESULT.: V28600. (V108)
LOWLIMT.....: -10.0 HGHLIMT....: 10.0
20% OFFSET....: NO BIPOLAR ......: NO

00011 SCALE  BINARY | NPUT..: (V114000(V107)) SCALED RESULT.: V34600. (\V108)
LOWLIMT.....: -0.2 HGHLIMT....: 0.2
20% OFFSET....: NO BIPOLAR ......: NO

00012 | MATH V107 := V107 + 1

00013 | MATH V108 := V108 + 2

00014 |F V108 < 6001

00015 GOTO LABEL.........: 2

00016 ELSE

00017 ENDI F

* kK%

END * kK%
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Condition Next 1 Fast Data Real Tags

TI TLE: SDATARL4 SF PROGRAM 8

CONTI NUE ON ERROR (Y, N): YES

ERROR STATUS ADDR (Y, C, W, V) :
PROGRAM TYPE (N, P, C, R): NORVAL
CYCLE TIME (SEC): 0.0

00001 * THI'S CONDI TIONS THE NEXT 1 FAST DATA REAL TAGS
00002 | MATH V107 := V106 + 1
00003 | MATH V108 := 1

00004 LABEL LABEL.........: 3

00005 | F V107 >= 3001

00006 | MATH V107 := 0

00007 ELSE

00008 ENDI F

00009 SCALE  BINARY | NPUT..: (V117000(V107)) SCALED RESULT.: V22600. (V108)
LOWLIMT.....: -0.4 HGHLIMT....: 0.4
20% OFFSET....: NO BIPOLAR ......: NO

00010 SCALE  BINARY | NPUT..: (V120000(V107)) SCALED RESULT.: V28600. (V108)
LOWLIMT.....: -5000.0 HGHLIMT....: 5000.0
20% OFFSET....: NO BIPOLAR ......: YES

00011 I MATH V107 := V107 + 1
00012 | MATH V108 := V108 + 2

00013 IF V108 < 6001

00014 GOTO LABEL.........: 3
00015 ELSE

00016 ENDI F

* k% % % END * % % %
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Build Number for First Fault Decoding

TITLE: FFaul t SF PROGRAM 9
CONTI NUE ON ERROR (Y, N): YES
ERROR STATUS ADDR (Y, C, W, V) :
PROGRAM TYPE (N, P, C, R): NORVAL
CYCLE TIME (SEC): 0.0
00001 * TH'S SPECI AL FUNCTI ON BUI LDS A NUMBER FOR DECODI NG THE
FI RST FAULT DETECTI ON.
TH'S NUMBER |'S THEN PULLED OUT BY THE DATA AQUI SI TI ON
PROGRAM AND DECODED | NTO TEXT AND STORED | N THE DATA FI LE.
00002 | MATH V110 := 0

00003 I F X129 = 0

00004 | MATH V110 := V110 + 4
00005 ENDI F

00006 | F X130 = 0

00007 I MATH V110 := V110 + 2
00008 ENDI F

00009 IF X131 =0

00010 I MATH V110 := V110 + 1
00011 ENDI F

00012 IF X132 =1

00013 I MATH V110 := V110 + 1000
00014 ENDI F

00015 I F X133 =1

00016 I MATH V110 := V110 + 2000
00017 ENDI F

00018 I F X134 =1

00019 I MATH V110 := V110 + 3000
00020 ENDI F

* kK% END * kK%
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Compute the Ideal Power Supply Voltage Limit for Max Charging

TI TLE: | DEALV SF PROGRAM 10
CONTI NUE ON ERROR (Y, N): YES
ERROR STATUS ADDR (Y, C, W, V) :
PROGRAM TYPE (N, P, C,R): CYCLIC
CYCLE TIME (SEC): 1.0
00001 * TH S SFPGM COMPUTES THE | DEAL POWER SUPPLY VOLTAGE FOR
CHARG NG AT MAXI MUM RATE AT ANY G VEN TIME. THE FORMULA
WAS DERI VED FROM A GRAPH OF THE CHARG NG CURVE Y=MX+B.
Y=I DEAL VALUE FOR VLIM T DAC, M=SLOPE OF LINE = 0.2,
X=ABSOLUTE VALUE OF SOLENOI D CURRENT FROM ADC READI NG
B=OFFSET WHI CH | S THE BASI C 3.0 STARTI NG VOLTAGE | N DAC
COUNTS. THE RESULT IS STORED I N VARI ABLE V6.
00002 | MATH V7 : = WK28

00003 I F V7 > 32767

00004 I MATH V6 := 3902

00005 ELSE

00006 IMATH V6 := V7 / 5 + 3902
00007 ENDI F

00008 | MATH V8 :
* ok ok ok END ****

V8 + 1
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This section defined and documented by Rick Hance

Digital
| 0113

I 0114

I 0115

| 0116

| 0117

I 0118

I 0119

I 0120

| 0121

| 0122

I 0123

I 0124

I 0125

| 0126

REM QT
Rel ay Qut

Intl RES
Rel ay Qut

PS ON
Rel ay Qut

PS COFF
Rel ay Qut

PS RES
Rel ay Qut

PS Ph Back
Rel ay Qut
CL=Ph Back

Crl Pnt
Rel ay Qut
CL=Pnt

Dunmp 3
Rel ay Qut

RS Cirl
Rel ay Qut
CL=Rev

DS Reset
Rel ay Qut

PS LCW Sol
Rel ay
CL=On

Bus LCW Sol
Rel ay
CL=On

Fl ow St at
Rel ay Qut
CL=CK

DZERO Sol enoi d Control PLC

Page 43
555 DOSCL

DC_ROL
Renmot e quench trigger relay contact
to end rack

DC_RO2
Interl ock Reset relay contact
to end rack

DC R
PS ON rel ay contact
to end rack

DC RO
PS OFF rel ay contact
to end rack

DC_RGOb
PS Reset 1/ O relay contact
to end rack

DC_RO6
PS Phase back relay contact
to end rack

DC_ROY
Controls pernit relay contact
to end rack

DC_RC8
Controls dunp switch relay contact
open to open dunp switch

DC_RO9
Reversing switch control relay
0=Fwd 1=Rev

DC_ROL0
Dunp switch reset control relay
0=Nor nal 1=Res

DC_RO11
PS & filter LCWsol enoid control relay
l=energi ze rel ay

DC_RO12
Bus & di ode LCW sol enoid control relay
l=energi ze rel ay

DC _RO13
Status relay to interlock nodul e.
1=LCWflow or cooling is OK

DC_RO14
Reserved relay out put
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| 0127

| 0128

| 0129

| 0130

| 0131

| 0132

| 0133

| 0134

| 0135

| 0136

| 0137

| 0138

| 0139

| 0140

| 0141
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FF D4
| nput

FF D2
I nput

FF D1
I nput

FF A
Fl ag
| nput

FF B
Fl ag
I nput

FF C
Fl ag
I nput

Lead A
Intlk
I nput

Lead B
Intlk
| nput

Trans A
Intlk
| nput

Trans B
Intlk
I nput

Chi mey A
Intlk
I nput

Chi ey B
Intlk
I nput

CT | nbal
Intlk
I nput

DC_ROL5
Reserved rel ay out put

DC_RO16
Reserved rel ay out put

DC DI 1
First fault bit 4

DC DI 2
First fault bit 2

DC DI 3
First fault bit 1

DC D 4
First fault nodule A flag

DC DI 5
First fault nodule B flag

DC DI 6
First fault nmodule C flag

DC DI 7
Lead A quench interlock

DC DI 8
Lead B quench interlock

DC DI 9
Transition | ead A quench interlock

DC DI 10
Transition | ead B quench interlock

DC DI 11
Chi mey | ead A quench interlock

DC DI 12
Chi mey | ead B quench interl ock

DC DI 13
Center tap inbal ance quench interlock
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| 0142

| 0143

| O144

| 0145

| 0146

| 0147

| 0148

| 0149

| 0150

| 0151

| 0152

| 0153

| 0154

| 0155

| 0156
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Qr | mbal DC DI 14
Intlk Quarter tap inbalance quench interlock
| nput
Control s DC DI 15
Intlk Controls pernit interlock
I nput
Accel erat or DC Dl 16
Intlk Accel erator permit interlock
I nput
LCW DC DI 17
Intlk LCW conductivity permt interlock
| nput
Crash DC DI 18
Intlk Crash button permit interlock
I nput
St eel DC DI 19
Intlk Main toroid steel position (closed)
I nput permt interlock
Fl ow DC DI 20
Intlk LCWflow permt interlock
I nput
Tenperat ure DC DI 21
Intlk Tenperature string pernit interlock
I nput
Filter DC DI 22
Intlk Filter permt interlock
I nput
Dunp Swi tch DC DI 23
Intlk Dunp switch permit interlock
I nput
Gnd Fl t DC DI 24
Intlk Ground fault detector pernmit interlock
| nput
Rev. Switch DC DI 25
Intlk Reversing switch permt interlock
I nput
Xducer DC DI 26
Val Intlk PEI and hol ec transducers agree pernit
| nput i nterlock
DC Ovr | DC DI 27
Intlk DC overcurrent from PElI or hol ec interlock
I nput
Spare 3 DC DI 28
Intlk Spare 3 interlock
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| 0157

| 0158

| 0159

| 0160

| 0161

| 0162

I 0163

| 0164

| 0165

| 0166

| 0167

| 0168

I 0169

I 0170
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| nput

Spare 2
Intlk
I nput

Spare 1
Intlk
I nput

PS LCW
Fl ow Sw
CL=FI ow

RS Pnt 2
| nput
0=Cycling

<25A- 2
I nput

PS Loc/ Rem
| nput
1=rem

PS Int Intl
I nput
CL=Intl OK.

PS On/ O f
I nput
1=On

PS Ex Intl
| nput
CL=Intl X

PS Reg Mode
I nput
1=Curr Mbdde

PS I nt/ Ext
| nput
1=Ext

RS St at
| nput
0=Fwd

Gndf I t
< HiLim

Gndf I t
> LoLim

DZERO Sol enoi d Control PLC
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DC_DI 29
Spare 2 interlock

DC DI 30
Spare 1 interlock

DC DI 31
PS & filter LCWTflow sw tch
Closed = LCWflowing in PS & filter

DC DI 32
Reversing switch pernmt O=cycling

DC_DI 33
Less than 25A signal from ABS nodul e

DC DI 34
PS status - local/renote
Cl osed = renote

DC DI 35
PS status - internal interlocks conplete
Cl osed = &k

DC DI 36
PS status - On/ O f
Cl osed = On

DC DI 37
PS status - external interlocks C osed
Cosed = K

DC DI 38
PS status - regul ator node
Cl osed = current regul ated

DC DI 39
PS status - | nternal/External
Cl osed = external reference

DC_DI 40
Reversing switch status O=Fwd

DC DI 41
Gnd fault is less than H |imt

DC DI 42
Gnd fault is greater than Lo linmt
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10171 GFD Enabl ed DC DI 43
| nput Ground fault enabl ed
1=Enabl ed
1 0172 Holec Valid DC DI 44
| nput Hol ec transductor is valid
1=Valid
10173 DS PWR DC DI 45
I nput Dunmp switch has AC power
1=AC
| 0174 DS St at DC DI 46
| nput Dunmp switch status input. 1=cl osed=cl osed
1=Cl osed
| 0175 DS Lock DC DI 47
| nput Dunp switch |l ock status input. 1=cl osed=l ocked.
1=Locked
1 0176 Bus LCW DC DI 48
FI ow Sw Bus & di ode LCW Il ow sw tch.

CL=FIl ow cl osed=LCWflowi ng in bus & di ode
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This section defined and documented by Rick Hance

W C1

W Q2

W G5

W G6

W Q10

W QL1

W Q12

Lead A
Vol ts
Lead A
H Trp
Vol ts

Lead A
Lo Trp
volts

Lead B
Vol ts

Lead B
H Trp
Vol ts

Lead B
Lo Trp
Vol ts

Trans A
Vol ts

Trans A
H Trp
Vol ts

Trans A
Lo Trp
Vol ts

Trans B
Vol ts

Trans B
H Trp
Vol ts

Trans B
LO Trp
Vol ts

Chi mey A
Vol ts

DC Al 1

Lead A voltage

DC_Al 2

Lead A hi trip voltage

DC Al 3
Lead Alo trip voltage

DC Al 4
Lead B voltage

DC A5
Lead B hi trip voltage

DC_Al 6
Lead B lo trip voltage

DC Al 7
Transition | ead A voltage

DC Al 8
Transition lead A hi trip

DC Al 9
Transition lead Alo trip

DC Al 10
Transition | ead B voltage

DC Al 11
Transition lead B hi trip

DC_Al 12
Transition lead Blo trip

DC_AI 13
Chi meny | ead A voltage

vol t age

vol t age

vol t age

vol t age
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W 014

W Q015

W 016

W QOL17

W Q20

W21

W Q22

W Q25

W Q026

W Q27
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Chi mey A DC_Al 14
H Trp Chimey lead A hi trip voltage
Vol ts
Chi mey A DC_Al 15
Lo Trp Chimey lead Alo trip voltage
Vol ts
Chi ey B DC_Al 16
Vol ts Chi mey | ead B vol tage
Chi mey B DC Al 17
H Trp Chimmey lead B hi trip voltage
Vol ts
Chi mmey B DC_Al 18
Lo Trp Chimmey lead Blo trip voltage
volts
Quter Coil DC_Al 19
Vol ts Quter coil voltage
I nner Coil DC Al 20
Vol ts I nner coil voltage
Center Tap DC Al 21
I mbal Volts Center tap inbal ance voltage
Center tap DC_Al 22
H Trp Center tap inbalance hi trip voltage
Vol ts
Center tap DC_Al 23
Lo Trp Center tap inbalance lo trip voltage
Vol ts
Qr Tap DC_Al 24
I mbal Volts Quarter tap inbal ance voltage
Qr Tap DC_Al 25
H Trp Quarter tap inbalance hi trip voltage
Vol ts
Qr Tap DC_Al 26
Lo Trp Quarter tap inbalance lo trip voltage
Vol ts

DC_Al 27
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W 28

W Q29

W G30

W 31

W 32

W G35

W G36

W G387
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ABS| - 2 DC Al 28
Hol ec ABS| - 2 absol ute hol ec current 0-10V = 0-5000A
Current
PEI | DC Al 28
P.S PEl current xducer 0-10V = 0-5000A
Current
PEI V DC_Al 30
P. S Vol tage PEI vol tage 0-10V = 0-35V at PEI
Buf Gnd DC Al 31
Sense GFD sense volts 2.5-5V = 0 to Inf Chns
Gnd Sense DC_Al 32
LoLi m GFD sense LoLim 3.33-5V 2.5k to Inf Chns
DC Al 33 - Reserved
DC Al 34 - Reserved
DC Al 35 - Reserved
DC Al 36 - Reserved
DC Al 37 - Reserved
DC Al 38 - Reserved
DC Al 39 - Reserved

DC Al 40 - Reserved
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WAl

W 43

W 44

W A45

W 48

W 49

W G50

W G54
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MagCurr -2 DC Al 41
Hol ec Qut MagCurr-2 from Hol ec transductor

PS
| phase

Tenp

PS
Neg Bus
Tenp

Filter
Neg Lead

Tenp

Filter
Pos | ead

Tenp

Filter
Di ode
Tenp

Rev Sw
Pos In

Tenp

-10V to +10V = -5000A to +5000A

DC Al 42
Reserved -10V to +10V bi pol ar

DC Al 43
Reserved -10V to +10V bi pol ar

DC Al 44
Reserved -10V to +10V bi pol ar

DC_Al 45
Reserved -10V to +10V bi pol ar

DC_Al 46
Reserved -10V to +10V bi pol ar

DC_Al 47
Reserved -10V to +10V bi pol ar

DC_Al 48
Reserved -10V to +10V bi pol ar

DC_RTD1
Tenperature i nput from RTD nount ed
I nt er phase transforner

DC_RTD2
Tenperature i nput from RTD nount ed
Negati ve bus above power supply

DC_RTD3
Tenperature i nput from RTD nount ed
choke negative | ead

DC_RTD4
Tenperature i nput from RTD nount ed
choke positive | ead

DC_RTD5
Tenperature i nput from RTD nount ed
di ode heat sink

DC_RTD6
Tenperature i nput from RTD nount ed
switch positive input

Page 51
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on

on

on

on

on

on

PS

PS

Filter

Filter

filter

reversing
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W b5

W 056

W G657

W 058

W C61

W 062

W 063

W 066

W C67

W 068
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Rev Sw
Neg In
Temp

Dunp Sw
Aln

Tenp

Dunp Sw
BlIn

Tenp

Dunp Sw
A CQut
Tenp

Dunp Sw
B Qut
Tenp

Dunp Res
Cent er

Tenp

Sol Bus
Camp A
Tenp

Sol Bus
Camp B
Tenp

Vapor C
lead A

Tenp

Vapor C
lead B

Tenp

PEI Ext Ref
Anal og
Cut put

PEI Mimt
Anal og
Qut put

DZERO Sol enoi d Contro

PLC

DC_RTD7
Tenperature i nput from
switch negative input

DC_RTD8

Tenperature i nput from
switch input A

DC_RTD9

Tenperature input from
switch input B
DC_RTD10

Tenperature input from
switch output A
DC_RTD11

Tenperature input from
switch output B
DC_RTD12

Tenperature i nput from

resi ster center

DC _RTD13
Tenperature i nput from
bus input clamp A

DC _RTD14
Tenperature input from
bus input clanp B

DC_RTD15
Tenperature input from
vapor cooled lead A

DC_RTD16
Tenperature input from
vapor cooled lead B

DVACS DC_AOL

Ref erence vol tage to PE
0-10Vto P.S =0 to 5000A fromP.S

DVACS DC_AQ2
Limt voltage to PEI

RTD

RTD

RTD

RTD

RTD

RTD

RTD

RTD

RTD

RTD

nount ed

nount ed

nount ed

nount ed

nount ed

nount ed

nount ed

nount ed

nount ed

nount ed

power supply.
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on

on

on

on

on

on

on

on

on

on

power supply.

0-10Vto P.S=0to 35V mx fromP.S

DC_AC3
Reserved anal og out

DC_ A4
Reserved anal og out

DC_ACb
Reserved anal og out

reversing

dunp

dunp

dunp

dunp

dunp

sol enoi d

sol enoi d

sol enoi d

sol enoi d
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W Or70

W Or1

W Or2
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DC_AC6
Reserved anal og out

DC_AO7
Reserved anal og out

DC_AC8
Reserved anal og out
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PLC Coil Assignments
This section defined and documented by Rick Hance

c1

c2

C10

Cl1

C12

C14

C15

Dunmy

PS ON
DVACS Crrd

PS Update
DVACS Cnd

PS OFF
DVACS Crd

Comment
Dummy 1

PS RES
DVACS Crrd

RS Pol
DVACS Cnd
CL=Rev

Intl RES
DVACS Crd

Ctrl Pm
DVACS Cnd

PS Ph Back
DVACS Cnd

Rem QT
DVACS Cnd

Dunmp 3
DVACS Crd

DS RES
DVACS Crd

DZERO Sol enoi d Control PLC
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DC CR2
Coil "cl osed" by DMACS
trigger a "turn on power supply" cycle

DC CR3
Coil "closed" by DVACS to trigger power supply
V & | update. Reset by PLC when finished.

DC CR4
Coil "closed" by DMACS to trigger a "turn off
power supply" cycle. Reset by PLC when finished.

Dummy coil used to trick TISOFT into allow ng
a conment at this point.

DC_CR6
Coil "closed" by DVACS to trigger a power supply
reset cycle. Reset by PLC when finished.

DC_CRY

Coil accessed by DMACS to nani pul ate the
"reversing switch control” 1/0O rel ay.
DC_CR8

Coil "cl osed" by DVMACS to trigger a "reset
interlock"” cycle. Reset by PLC when done.

DC _CR10
Coi |l accessed by DVMACS to nmani pulate "controls
permt" 1/0Orelay.

DC CR11
Coi |l accessed by DVMACS to nani pul ate
the "power supply phase back"” 1/0 rel ay.

DC CR12
Coi |l accessed by DMACS to trigger renote quench
i nput to the quench det. Reset by PLC when done.

DC CR14
Coil accessed by DMACS to control Dunp Switch.
close to dunp. Inverted by PLC ie. opens switch.

DC_CR15
Coi | accessed by DVMACS to RESET Dunp Switch.
Close to RESET. Auto cleared by PLC
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Cl6 VL Fail DC CR16 Coil set by PLC when vapor cooled | ead

Fl ag voltages differ by too nuch. Indicates failure

of one of VCL taps in control dewar

C17 TL Fail DC CR17 Coil set by PLC when transition |ead
Fl ag voltages differ by too nuch. Indicates failure
of one of TL taps in control dewar.

C18 CL Fail DC CR18 Coil set by PLC when coil |eads which
Fl ag i ncl ude chimeys, differ too nmuch. Indicates
failure of one of CL taps in chinney.

C19 PS Sol This coil turns "ON' 5 seconds after the
5 Sec PS LCWsolenoid is turned on. It provides
Del ay intlk delay for LCWflow switch to activate.
C20 Bus Sol This coil turns "ON' 5 seconds after the
5 Sec bus LCWsolenoid is turned on. It provides
Del ay intlk delay for LCWflow switch to activate.
c21 Dunmy This is a dummy coil to allow a coment

to be added to the elenment where Vlimt
is set to 7.5V when PS is in internal ref

c22 Aut o/ Man This coil is set by DVACS to allow the
VLIMT PLC to cal cul ate and set the ideal PS
on=aut o vol tage for charging the sol enoid

c23 Pur ge DMACS Conmand - opens the sol enoids to the
PS/ Bus PS and Bus LCWfor 1 nminute in order to
LCW purge stagnant LCWfromthese systens.

Coils > 23 Defined and docunmented by Dan Markl ey

o6 FDATA FAI L
ALARM

Cco7 FDATA RESET

o8 FDATA
TRI GGER

99 FDATA
RECORD OR
DUMP STAT

C100 FDATA
AQUI RE
FI NI SHED

C106 SDATA
TRI GGER

C107 SDATA

RESET
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C108 SDATA FAI L
ALARM

C109 SDATA
AQUI RE
FI NI SHED

C110 SDATA
RECCORD COR
DUMP STAT

Cl11 LADDER
SCAN / 4
COUNTER

Cl115 FDATA
SFPGM #1
FI NI SHED

C116 FDATA
SFPGM #2
TRI GGER

C117 FDATA
SFPGM #2
FI NI SHED

C118 FDATA
SFPGM #3
TRI GGER

C119 FDATA
SFPGM #3
FI NI SHED

C120 FDATA
SFPGM #4
TRI GGER

C121 SDATA
SFPGM #5
FI NI SHED

Cl22 SDATA
SFPGM #6
TRI GGER

C123 SDATA
SFPMG #6
FI NI SHED

Cl24 SDATA
SFPGM #7
TRI GGER
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Cl125 SDATA
SFPGM #7
FI NI SHED
Cl126 SDATA
SFPGM #8
TRI GGER
Cl127 SDATA
SFPGM #8

FI NI SHED
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PLC Integers

V1- V8 defined and documented by Rick Hance
Tar get | DC_TARGET
0- 5000A target current from DMACS

V1 | NTEGER 00000
Manual DC_ VLIMT
VLim t 0-35V charging voltage lint from DVACS
V2 | NTEGER 00000
VL A-B DC_VLDI FF
Val ue Absol ute diff between vapor leads A & B
V3 | NTEGER 00062
TL A-B DC TLDI FF
Val ue Absolute diff between trans leads A & B
V4 | NTEGER 00040
oc-1C DC CLDI FF
Val ue Absol ute diff between inner & outer coil |eads
whi ch include chi mey | eads.
V5 | NTEGER 00014
Aut o I deal PS voltage for charging based on
VLimt V= ABSI/5 + 3902 which is derived fromthe
bi nary val ues of the chargi ng schedul e
V6 | NTEGER 00000
I nt er nal Internal storage for absolute val ue of solenoid
ABSI - 2 current for use in conmputing Auto VLimt
Sol Current i n SFPGMLO
V7 | NTEGER 00000
Tenp Counter to keep track of whether or not SFPGMLO
Count er i S running.
V8 | NTEGER 00000

V100- V1000 defined and docunmented by Dan Markl ey

FDATA

LADDER

| NDEXER
V100 | NTEGER 03529
V101 I NTEGER 01867
V102 I NTEGER 07201
V103 I NTEGER 00000

V104 I NTEGER 00000
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SDATA
LADDER SCAN
COUNTER
V105 | NTEGER 00003
SDATA
| NDEXER
V106 | NTEGER 01997
V107 | NTEGER 00339
V108 | NTEGER 06001
V109 | NTEGER 00000
First Fault
Decode# for
Data Ag
V110 | NTEGER 03000
V111 | NTEGER 00000

V112 I NTEGER 00000
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PLC Constants

K1-K 13 Defined and documented by Rick Hance

A'D Uni pol ar A/ D input word representing 50 Anps
Const ant
50Anps
K1 | NTEGER 00320
AI'D Uni pol ar A/ D input word representing 100 Anps
Const ant
100ANpS
K2 | NTEGER 00640
RTD RTD i nput word representing 40 degrees C
Const ant (Degrees C X 10)
45DegC
K3 | NTEGER 00450
VL Test Threshol d value for vapor lead (A-B) test.
Limt (20nmV*50*32000) / 10
20nvV
K4 | NTEGER 03200
TL Test Threshol d value for transition | ead (A-B)
Limt t est.
20nvV (20nmv*50*32000) / 10
K5 | NTEGER 03200
CC-1 C Test Threshol d value for (inner coil - outer coil)
Limt test which includes chi mey | eads.
40V (40nV/ 100) *50*32000) / 10
K6 | NTEGER 00064
Q@D Lead Switch to enable PLC testing of VCL, TL, and
Chk Enbl Coil /chimey leads by PLC. > 0 = ON
1 =0
K7 | NTEGER 00001
Constant of "0" for use by relational operators
Zero
K8 | NTEGER 00000
Constant of "0" for use in setting power
initial value
Zero
K9 | NTEGER 00000
RTD RTD constant representing 40 Deg C
Const ant (Degrees C X 10)
40 Deg C

K10

I NTEGER 00400
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AI'D A/ D constant representing 25 anps to be used
Const ant to conpare the current in the power supply
25 Anps and sol enoid for LCWcontrol .

K11 | NTEGER 00160
DA D/ A constant representing 7.5 Volts to be used
Const ant to set PSvoltage limt when PSis in external
7.5 Volts node. (7.5/2.5)*32000/ 10

K12 | NTEGER 09600
RTD RTD constant representing 35 Deg C
Const ant (Degrees C X 10)
35 Deg C

K13 | NTEGER 00350

K14 | NTEGER 00000

K15 | NTEGER 00000

K16 | NTEGER 00000

K17 | NTEGER 00000

K18 | NTEGER 00000

K19 | NTEGER 00000

K20 | NTEGER 00000



