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This command is used to write a value between 0 to 999999 to the regulation module. Leading Zero format must be used.
Six numbers are to be used.
10 amps is added to set current value to account for magnet hysteresis.
MPS_current_send contl
<Boolean_3[8]> DTOS LEQ start_curr MOV SUB INSERT <Boolean_1[26]>
0 5 F DINT to String Less Than or Eqgl (A<=B) L Move Subtract Insert String
Source MPS_Wa_ Value Source A Current_Output.LEN Source Current_Output.LEN Source A 7 Source A zero_6x
0 6 6 ‘000000
Dest Current_Output Source B 6 Dest Current_length_hold Source B Current_Output.LEN Source B Current_Output
‘000000 1 6 ‘000000
Dest start_position Start start_position
6 6
Dest Current_Output
‘000000
Add the value to the command Wa, then add carriage return and send it out.
Copying to the send string clears any previous stored command.
contl
<Boolean_1[26]> DELETE CONCAT CONCAT COP No_reply MOV
1 q F String Delete String Concatenate String Concatenate Copy File ONS | Move
Source  Current_Output Source A MPS_Wa_cmd Source A MPS_Wa_cmd_string Source MPS_Wa_cmd_string Source 0
‘000000 ‘WA ‘WA 000000%r' Dest SString[1]
Qty Current_length_hold Source B Current_Output Source B CR Length 1 Dest count
1 ‘000000 ‘$r 0
Start 7 Dest MPS_Wa_cmd_string Dest MPS_Wa_cmd_string
"WA 000000$r' 'WA 000000%r'
Dest Current_Output
‘000000
Check ADC readback to see if it is equal to the MPS hysteresis value
start_curr MUL ADD SUB LIM start_curr  start_timer
2 q F Multiply Add Subtract Limit Test (CIRC) L
Source A Q2 | MOL Source A Q2 |1 MOL Source A Q2 | MOL Low Limit MPS_Wa_value_hyst_lower
0.0 0.0 0.0 0.0
Source B 0.01 Source B MPS_Wa_value_hyst_prec Source B MPS_Wa_value_hyst_prec Test |_coarse
0.0 0.0 -0.9967041
Dest MPS_Wa_value_hyst_prec Dest MPS_Wa_value_hyst_upper Dest MPS_Wa_value_hyst_lower High Limit MPS_Wa_value_hyst_upper
0.0 0.0 0.0 0.0
Start timer for hysteresis wait
start_timer TON timer_for_current.DN start_timer  timer_for_current second_curr
3 H F Timer On Delay —CEN 5 F U RES
Timer timer_for_current
Preset 0 —(DN)—
Accum 0
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second_curr

4 q F DINT to String Less Than or Eql (A<=B)
Source MPS_Wa_Value Source A Current_Output.LEN
0 6
Current_Output Source B 6
‘000000
cont2 DELETE
5 q F String Delete

LEQ

Set MPS value equal to previously requested current value

MPS_set_zero
<Boolean_3[19]>
I

Source  Current_Output

‘000000

Qty Current_length_hold
1

Start 7

Dest Current_Output
‘000000

MOV
Move
Source Current_Output.LEN

Dest

CONCAT
String Concatenate
Source A MPS_Wa_cmd

WA '
Source B Current_Output
'000000'

Dest MPS_Wa_cmd_string
‘WA 000000$r

Add the value to the command Wa, then add carriage return and send it out.
Copying to the send string clears any previous stored command.

This command is used to set MPS current to zero, when it HMI resets interlocks.
If SString Length is greater then 30 characters, Copy the commad to SString as this will ensure the command is sent out.
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SUB INSERT cont2
Subtract Insert String
Source A 7 Source A zero_6x
6 ‘000000’
Current_length_hold Source B Current_Output.LEN Source B Current_Output
1 6 '‘000000'
Dest start_position Start start_position
6 6
Dest Current_Output
‘000000°
CONCAT COP MOV
String Concatenate Copy File Move
Source A MPS_Wa_cmd_string Source  MPS_Wa_cmd_string Source 0
"WA 000000%r' Dest SString[1]
Source B Length 1 Dest count
0
Dest MPS_Wa_cmd_string
‘WA 000000%r'
LEQ CONCAT MOV
Less Than or Eql (A<=B) String Concatenate Move
Source A SString[1].LEN Source A SString[1] Source 0
13 'WA 000000$rRS$r'
Source B 30 Source B MPS_Wa_ zero_cmd Dest count
‘WA 000000%$r' 0
Dest SString[1]
‘WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_Wa_zero_cmd
13 Dest SString[1]
Source B 30 Length 1
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MPS_Slew_write
<Boolean_3[20]>
I C

Writes the slew rate to the MPS.
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MPS_PowerOn
<Boolean_3[16]>
I

DTOS
DINT to String
Source MPS_Slew write_value
165
Dest Slew_Value
'165'

The N command us used to swtich-on the power supply(main contact).
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COP CONCAT CONCAT
Copy File String Concatenate String Concatenate —
Source MPS_Slew_ write_cmd Source A MPS_Slew_write_send Source A MPS_Slew_write_send
Dest MPS_Slew_ write_send ‘W1 165%r 'W1 165%r
Length 3 Source B Slew_Value Source B dec_zero
'165' ‘$r
Dest MPS_Slew_write_send Dest MPS_Slew_write_send
‘W1 165%r 'W1 165%r'
LEQ CONCAT MOV
Less Than or Egl (A<=B) String Concatenate Move
Source A SString[1].LEN Source A SString[1] Source 0
13 "WA 000000$rRS$r'
Source B 30 Source B MPS_Slew_write_send Dest count
‘W1 165%r 0
Dest SString[1]
‘WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_Slew_write_send
13 Dest SString[1]
Source B 30 Length 1
LEQ CONCAT MOV
Less Than or Eql (A<=B) String Concatenate Move
Source A SString[1].LEN Source A SString[1] Source 0
13 ‘WA 000000$rRS$r'
Source B 38 Source B MPS_PowerN Dest count
‘N$r' 0
Dest SString[1]
‘WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_PowerN
13 Dest SString[1]
Source B 38 Length 1

RSL ogix 5000



HMS Redundant_PL C:MainTask:Q2

10

11

MPS_Commands- Ladder Diagram Black Ice Software LLC 6/14/2018 4'24'88%!\/?
Total number of rungsin routine: 18 Demo version M:\dsg-hallc_controls\HMS current_loop.ACD
This command is used to switch-off the power supply(main contactor).
MPS_PowerOff
<Boolean_3[15]> LEQ ——CONCAT MOV
q F Less Than or Eql (A<=B) String Concatenate Move
Source A SString[1].LEN Source A SString[1] Source 0
13 ‘WA 000000$rRS$r'
Source B 38 Source B MPS_PowerF Dest count
'F$r' 0
Dest SString[1]
‘WA 000000$rRS$r'
GRT CoP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_PowerF
13 Dest SString[1]
Source B 38 Length 1
This command is used to clear all non pending interlocks
MPS_Reset_interlocks
<Boolean_3[18]> LEQ ——CONCAT—— MOV
q F Less Than or Eql (A<=B) String Concatenate Move
Source A SString[1].LEN Source A SString[1] Source 0
13 'WA 000000$rRS$r'
Source B 37 Source B MPS_RS Dest count
'RS$r' 0
Dest SString[1]
‘WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_RS
13 Dest SString[1]
Source B 37 Length 1
This command is used to change the polarity of the power supply to negative.
MPS_PO_Neg
<Boolean_3[13]> LEQ ————CONCAT MOV
q F Less Than or Eql (A<=B) String Concatenate Move
Source A SString[1].LEN Source A SString[1] Source 0
13 ‘WA 000000$rRS$r'
Source B 35 Source B MPS_PONeg Dest count
'PO -$r' 0
Dest SString[1]
‘WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_PONeg
13 Dest SString[1]
Source B 35 Length 1

RSL ogix 5000



MPS _Commands - Ladder Diagram
HMS Redundant_PL C:MainTask:Q2
Total number of rungsin routine: 18

Black Ice Software LLC

Demo version

Page 5

8/14/2018 4:24:00 PM

M:\dsg-hallc_controls\HMS _current_loop.ACD

12

13

14

This command is used to change the polarity of the power supply to positive.

MPS_PO_Pos
<Boolean_3[14]> LEQ ——CONCAT———
q F Less Than or Eql (A<=B) String Concatenate
Source A SString[1].LEN Source A SString[1]
13 'WA 000000$rRS$r'
Source B 35 Source B MPS_POPos
'PO +$r'
Dest SString[1]
‘WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_POPos
13 Dest SString[1]
Source B 35 Length 1
This command is used to switch the power supply to remote.
MPS_Rem
<Boolean_3[17]> LEQ CONCAT
q F Less Than or Eql (A<=B) String Concatenate
Source A SString[1].LEN Source A SString[1]
13 ‘WA 000000$rRS$r'
Source B 36 Source B MPS_Remote
'REM$r'
Dest SString[1]
'WA 000000$rRS$r'
GRT COP
Greater Than (A>B) Copy File
Source A SString[1].LEN Source MPS_Remote
13 Dest SString[1]
Source B 36 Length 1
This command us used to switch-off the power supply(main contactor) and automatically set the set value to zero (WA 000000).
MPS_SOff
<Boolean_3[21]> LEQ ——CONCAT———
q F Less Than or Eql (A<=B) String Concatenate

Source A SString[1].LEN
13
Source B 35

Source A SString[1]
'WA 000000$rRS$r'
Source B MPS_SlowF
'SOFF$r'

Dest SString[1]
‘WA 000000$rRS$r'

MOV
Move
Source 0
Dest count
0
MOV
Move
Source 0
Dest count
0
MOV
Move
Source 0
Dest count
0

GRT
Greater Than (A>B)
Source A SString[1].LEN
13
Source B 35

COP

Copy File
Source MPS_SlowF
Dest SString[1]
Length 1
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MPS_Local
<Boolean_3[11]>
I C

Changes to local control.

LEQ

J C

MPS_ERRC_write
<Boolean_3[9]>
1 F

Less Than or Eql (A<=B)

Source A SString[1].LEN
13
Source B 36

GRT

Greater Than (A>B)

Source A SString[1].LEN
13
Source B 36

CONCAT

String Concatenate
Source A SString[1]
‘WA 000000$rRS$r'
Source B MPS_Loc_cmd
'LOCSr'
Dest SString[1]
‘WA 000000$rRS$r'

cop

Copy File

Source MPS_Loc_cmd
Dest SString[1]
Length 1

This command puts the controller into a mode, in which all errors will respond with a code number representing the error.

J L

MPS_NASW_write
<Boolean_3[12]>
1 F

LEQ
Less Than or Egl (A<=B)
Source A SString[1].LEN
13
Source B 35

CONCAT

String Concatenate
Source A SString[1]
'WA 000000$rRS$r'
Source B MPS_ERRC_cmd
'ERRCS$r'
Dest SString[1]
‘WA 000000$rRS$r'

GRT
Greater Than (A>B)
Source A SString[1].LEN
13
Source B 35

CcopP

Copy File

Source MPS_ERRC_cmd
Dest SString[1]
Length 1

This command puts the controller into a mode, in which all errors will respond with a code number representing the error.

J L

LEQ
Less Than or Eql (A<=B)
Source A SString[1].LEN
13
Source B 35

GRT

CONCAT

String Concatenate
Source A SString[1]
'WA 000000$rRS$r'
Source B MPS_NASW_cmd
'NASWS$r'
Dest SString[1]
‘WA 000000$rRS$r'

MOV
Move
Source 0
Dest count
0
MOV
Move
Source 0
Dest count
0
MOV
Move
Source 0
Dest count
0

Greater Than (A>B)

Source A SString[1].LEN
13

Source B 35

cop

Copy File

Source MPS_NASW_cmd
Dest SString[1]
Length 1
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(End)
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