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TECHNICAL DOCUMENTATION

Example 9_2

Project Example 9_2

Designer

Application example_9_2.stu

Software Version Control Expert V15.0-SP1

Creation Date 6/16/2023 7:54:15 AM

Last Modification Date 6/16/2023 7:57:10 AM

Target PLC BMX P34 1000 02.00CPU 340-10 Modbus
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MAST

Specific properties

Configuration Cyclic
Task period configuration 0
Watchdog time configuration 250



Author: 9.1.1.1   Logic
9.1.1.1.1   Main

Project: Example 9_2

Printed on 6/16/2023
Dept.: 

Page: 3/23
This document is the property of Dogwood Valley Press, LLC and cannot be reproduced or released without prior authorization.

Main : [MAST]
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Increment to next step when step done bit set.
Counter input alway s turned of f  f or at least one scan, ev en if  new step has no duration (e.g., spare step). When adv ance to next step, step-done bit is alway s of f . It will 
not possible be set until suceeding rungs are scanned. The step-done bit f or the last step is still set, but that one is not checked.
Also handle jump to step that is not one increment of  the counter. To jump, set the DoJump internal coil and place the new step number in the StepJump integer.

Copyright (c) 2011, 2015, 2023 Dogwood Valley  Press, LLC

First  Start

Example 9.2 Engine Inv erter with counter-based sequencer and 
simulation

StpIdx keeps step-in-progress bit currently  set.
Ct rAdd keeps current counter accumulator. When they  are dif f erent,
step has changed, clear old bit and set new one (if  new step not zero)
If  new step is zero, then sequence is being reset to initial state and no
step-in-progress bit set f or initial step.

START_PB

/
Int_Reset STOP_PB Run

Run

EN

IN1ISeq.Step_Num

IN20

ENO

OUT

.2

EQ

Run ISeq.Trans[0]

EN

IN1ISeq.Ctr_Acc

IN2ISeq.Step_Num

ENO

OUT

.3

NE

EN

INISeq.Ctr_Acc

ENO

OUT ISeq.Step_Num

.5

MOVE

R
ISeq.Stp[ ISeq.Step_Num]

EN

IN1ISeq.Step_Num

IN20

ENO

OUT

.4

NE

S
ISeq.Stp[ ISeq.Step_Num]

EN

R

LD

CU

CD

PVISeq.Jump_Dest

ENO

QU

QD

CV ISeq.Ctr_Acc

IStepCtr

CTUD

R
ISeq.Do_Jump

ISeq.Trans[ISeq.Step_Num]

R
ISeq.Ctr_Reset

ISeq.Ctr_Reset

ISeq.Do_Jump
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ISeq.Stp[ ISeq.Step_Num]
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Step 5 - Clamp engine. Done when up 1.5 sec elapsed.

Step 9 - Unclamp engine. Done when up 1 sec elapsed.

Step 4 - Lower rotator. Done when down limit switch on.

Step 1 - Wait for pallet. Done when PROX1 senses pallet in position.

Step 6 - Raise rotator. Done when up limit switch on.

Step 8 - Lower rotator. Done when down limit switch on.

Step 3 - Raise pallet. Done when up limit switch on.

Step 2 - Mov e to hook 2. Done when 2 seconds elapsed.

Step 7- Rotate clockwise. Done when cw limit switch on.

ISeq.Stp[1] PROX1 Run ISeq.Trans[1]

IN

PTt#2s

Q

ET

Eng1_Tmr

TON

ISeq.Stp[2] ISeq.Trans[2]

ISeq.Stp[3] PALL_UPLS Run ISeq.Trans[3]

ISeq.Stp[4] ROTR_DNLS Run ISeq.Trans[4]

IN

PTt#1.5s

Q

ET

Clmp_Tmr

TON

ISeq.Stp[5] Run ISeq.Trans[5]

ISeq.Stp[6] ROTR_UPLS Run ISeq.Trans[6]

ISeq.Stp[7] ROTR_CWLS Run ISeq.Trans[7]

ISeq.Stp[8] ROTR_DNLS Run ISeq.Trans[8]

Unclmp_Tmr

TON
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Rotating mechanism up/down control

Step 12- Drop engine. Done when limit switch of f .

Step 11- Rotate counterclockwise. Done when ccw limit switch on.

Rotation cw/ccw control

Engaging hooks control

Step 13 - Mov e out pallet. Done when 3 s elapsed.

Step 10 - Raise rotator. Done when up limit switch on.

IN

PTt#1s

Q

ET

ISeq.Stp[9] Run ISeq.Trans[9]

ISeq.Stp[10] ROTR_UPLS Run ISeq.Trans[10]

ISeq.Stp[11] ROTR_CCWLS Run ISeq.Trans[11]

ISeq.Stp[12]

/
PALL_UPLS Run ISeq.Trans[12]

IN

PTt#3s

Q

ET

Eng2_Tmr

TON

EN

IN1

ENO

OUT ISeq.Jump_Dest

.1

MOVE
ISeq.Stp[13]

S
ISeq.Do_Jump

ISeq.Stp[2] ENG1_RET

ISeq.Stp[13] ENG2_RET

ISeq.Stp[6] Run ROTR_UP

ISeq.Stp[10]

RSeq.Stp[2]

ISeq.Stp[4] Run ROTR_DOWN

ISeq.Stp[8]

ISeq.Stp[7] Run ROTAT_CW
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Pallet up control

Gripper control

ISeq.Stp[11] Run ROTAT_CCW

RSeq.Stp[3]

(ISeq.Step_Num>...
COMPARE GRIP_CLOS

(ISeq.Step_Num>...
COMPARE PALL_UPCTL
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Truncated labels:
Label Position(s)
(ISeq.Step_Num>=3) AND (ISeq.Step_Num<=11) (3, 93)
(ISeq.Step_Num>=5) AND (ISeq.Step_Num<=8) (3, 87)
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Reset : [MAST]
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First  Start

StpIdx keeps step-in-progress bit currently  set.
Ct rAdd keeps current counter accumulator. When they  are dif f erent,
step has changed, clear old bit and set new one (if  new step not zero)
If  new step is zero, then sequence is being reset to initial state and no
step-in-progress bit set f or initial step.

Reset f or engine Inv erter f or PLC text, Chapter 9

Counter f or reset. No jumps, so just use regular CTU.
Use Step 4 to reset.

Copyright (c) 2011, 2015, Dogwood Valley  Press, LLC

RESET_PB

/
Run

/
RSeq.Stp[4] Int_Reset

Int_Reset

S
ISeq.Ctr_Reset

EN

IN1RSeq.Step_Num

IN20

ENO

OUT

.2

EQ

Int_Reset RSeq.Trans[0]

EN

IN1RSeq.Ctr_Acc

IN2RSeq.Step_...

ENO

OUT

.3

NE

R
RSeq.Stp[RSeq.Step_Num]

EN

INRSeq.Ctr_Acc

ENO

OUT RSeq.Step_Num

.1

MOVE

EN

IN1RSeq.Step_Num

IN20

ENO

OUT

.4

NE

S
RSeq.Stp[RSeq.Step_Num]

EN

CU

ENO

Q

RStepCtr

CTU

RSeq.Trans[RSeq.Step_Num]
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Reset step 2 - Raise mechanism. Done when up limit switch on.

Reset step 1 - Unclamp delay . Done when 1 second elapsed.

Reset step 3 - Rotate CCW. Done when ccw limit switch on.

PV

R

CV RSeq.Ctr_Acc

RSeq.Stp[4]

IN

PTt#1s

Q

ET

RUnClmpTmp

TON

RSeq.Stp[1] RSeq.Trans[1]

RSeq.Stp[2] ROTR_UPLS RSeq.Trans[2]

RSeq.Stp[3] ROTR_CCWLS RSeq.Trans[3]
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Simulation : [MAST]
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Tieback logic to simulate process Copyright (c) 2011, 2015, Dogwood Valley  Press, LLC

Simulate next part by  delay ing 5 seconds af ter PALL_UPCTL is of f  and running.
Reset PROX1 2 sec af ter engage hook 1 retracted

Simulate pallet up limit switch. Turn it on 2 secs af ter control turned on.
Turn it  of f  2 secs af ter control turned of f .

Simulate Rotator up/down limit switches

RESET_PB

/
Run

R
PROX1

IN

PTt#6s

Q

ET

Tie_Tmr1

TON

/
PALL_UP.. . Run

S
PROX1

IN

PTT#2s

Q

ET

Tie_Tmr2

TON

ENG1_RET

R
PROX1

IN

PTt#2s

Q

ET

Tie_Tmr3

TON

PALL_UPC TL

S
PALL_UPLS

IN

PTT#2s

Q

ET

Tie_Tmr4

TON

/
PALL_UPC TL

R
PALL_UPLS
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Simulate rotator cw/ccw switches

IN

PTt#3s

Q

ET

Tie_Tmr8

TON

ROTR_DOWN

S
ROTR_DNLS

R
ROTR_UPLS

IN

PTt#3s

Q

ET

Tie_Tmr7

TON

ROTR_UP

S
ROTR_UPLS

R
ROTR_DNLS

IN

PTt#3s

Q

ET

Tie_Tmr6

TON

ROTAT_CW

S
ROTR_CWLS

R
ROTR_CCWLS

IN

PTt#3s

Q

ET

Tie_Tmr5

TON

ROTAT_CCW

S
ROTR_CCWLS

R
ROTR_CWLS

Truncated labels:
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Label Position(s)
PALL_UPCTL (1, 7)
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FAST

Specific properties

Configuration Periodic
Task period configuration 5
Watchdog time configuration 100
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Cross References

Application:
Addresses

Object Referred into Location Usage

Variables or FB instances

Object Referred into Location Usage
Clmp_Tmr Main : [MAST] (l: 41, c: 6) FC
ENG1_RET <Screen>Screen R ( x1 )

Main : [MAST] (l: 69, c: 2) W
Simulation : [MAST] (l: 12, c: 1) R

Eng1_Tmr Main : [MAST] (l: 30, c: 4) FC
ENG2_RET <Screen>Screen R ( x1 )

Main : [MAST] (l: 71, c: 2) W
Eng2_Tmr Main : [MAST] (l: 63, c: 3) FC
GRIP_CLOS <Screen>Screen R ( x1 )

Main : [MAST] (l: 87, c: 7) W
Int_Reset Main : [MAST] (l: 2, c: 2) R

Reset : [MAST] (l: 2, c: 6) W
(l: 3, c: 1) R
(l: 8, c: 5) R

ISeq <Screen>Screen R/W ( x1 )
Main : [MAST] (l: 5, c: 2) R

(l: 7, c: 7) W
(l: 11, c: 2) R
(l: 11, c: 2) R
(l: 12, c: 7) R
(l: 12, c: 7) W
(l: 13, c: 5) R
(l: 13, c: 5) W
(l: 13, c: 11) R
(l: 15, c: 13) R
(l: 15, c: 13) W
(l: 19, c: 4) R
(l: 19, c: 4) W
(l: 20, c: 7) W
(l: 21, c: 2) R
(l: 21, c: 2) R
(l: 21, c: 7) W
(l: 23, c: 2) R
(l: 24, c: 2) R
(l: 28, c: 1) R
(l: 28, c: 5) W
(l: 32, c: 1) R
(l: 32, c: 6) W
(l: 35, c: 1) R
(l: 35, c: 5) W
(l: 37, c: 1) R
(l: 37, c: 5) W
(l: 43, c: 1) R
(l: 43, c: 9) W
(l: 46, c: 1) R
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Cross References
Object Referred into Location Usage

(l: 46, c: 5) W
(l: 48, c: 1) R
(l: 48, c: 5) W
(l: 50, c: 1) R
(l: 50, c: 5) W
(l: 54, c: 1) R
(l: 54, c: 5) W
(l: 57, c: 1) R
(l: 57, c: 5) W
(l: 59, c: 1) R
(l: 59, c: 5) W
(l: 61, c: 1) R
(l: 61, c: 5) W
(l: 64, c: 6) W
(l: 65, c: 1) R
(l: 65, c: 8) W
(l: 69, c: 1) R
(l: 71, c: 1) R
(l: 73, c: 1) R
(l: 74, c: 1) R
(l: 77, c: 1) R
(l: 78, c: 1) R
(l: 80, c: 1) R
(l: 82, c: 1) R
(l: 87, c: 3) R
(l: 87, c: 3) R
(l: 93, c: 3) R
(l: 93, c: 3) R

Reset : [MAST] (l: 3, c: 6) W
IStepCtr Main : [MAST] (l: 19, c: 4) FC
PALL_UPCTL <Screen>Screen R ( x1 )

Main : [MAST] (l: 93, c: 7) W
Simulation : [MAST] (l: 7, c: 1) R

(l: 17, c: 1) R
(l: 22, c: 1) R

PALL_UPLS <Screen>Screen R ( x1 )
Main : [MAST] (l: 35, c: 2) R

(l: 61, c: 2) R
Simulation : [MAST] (l: 17, c: 5) W

(l: 22, c: 5) W
PROX1 <Screen>Screen R ( x1 )

Main : [MAST] (l: 28, c: 2) R
Simulation : [MAST] (l: 3, c: 3) W

(l: 7, c: 5) W
(l: 12, c: 5) W

RESET_PB Simulation : [MAST] (l: 3, c: 1) R
Reset : [MAST] (l: 2, c: 1) R

ROTAT_CCW <Screen>Screen R ( x1 )
Main : [MAST] (l: 82, c: 4) W
Simulation : [MAST] (l: 50, c: 1) R

ROTAT_CW <Screen>Screen R ( x1 )
Main : [MAST] (l: 80, c: 4) W
Simulation : [MAST] (l: 42, c: 1) R

ROTR_CCWLS <Screen>Screen R ( x1 )
Main : [MAST] (l: 59, c: 2) R
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Cross References
Object Referred into Location Usage

Simulation : [MAST] (l: 44, c: 6) W
(l: 50, c: 6) W

Reset : [MAST] (l: 38, c: 2) R
ROTR_CWLS <Screen>Screen R ( x1 )

Main : [MAST] (l: 48, c: 2) R
Simulation : [MAST] (l: 42, c: 6) W

(l: 52, c: 6) W
ROTR_DNLS <Screen>Screen R ( x1 )

Main : [MAST] (l: 37, c: 2) R
(l: 50, c: 2) R

Simulation : [MAST] (l: 28, c: 6) W
(l: 36, c: 6) W

ROTR_DOWN <Screen>Screen R ( x1 )
Main : [MAST] (l: 77, c: 4) W
Simulation : [MAST] (l: 28, c: 1) R

ROTR_UP <Screen>Screen R ( x1 )
Main : [MAST] (l: 73, c: 4) W
Simulation : [MAST] (l: 34, c: 1) R

ROTR_UPLS <Screen>Screen R ( x1 )
Main : [MAST] (l: 46, c: 2) R

(l: 57, c: 2) R
Simulation : [MAST] (l: 30, c: 6) W

(l: 34, c: 6) W
Reset : [MAST] (l: 36, c: 2) R

RSeq <Screen>Screen R/W ( x1 )
Main : [MAST] (l: 75, c: 1) R

(l: 83, c: 1) R
Reset : [MAST] (l: 2, c: 4) R

(l: 6, c: 3) R
(l: 8, c: 7) W
(l: 13, c: 2) R
(l: 13, c: 2) R
(l: 14, c: 6) R
(l: 14, c: 6) W
(l: 15, c: 6) R
(l: 15, c: 6) W
(l: 18, c: 6) R
(l: 20, c: 12) R
(l: 20, c: 12) W
(l: 23, c: 8) W
(l: 25, c: 2) R
(l: 25, c: 2) R
(l: 26, c: 2) R
(l: 33, c: 1) R
(l: 33, c: 5) W
(l: 36, c: 1) R
(l: 36, c: 5) W
(l: 38, c: 1) R
(l: 38, c: 5) W

RStepCtr Reset : [MAST] (l: 23, c: 8) FC
Run <Screen>Screen R ( x1 )

Main : [MAST] (l: 2, c: 5) W
(l: 3, c: 1) R
(l: 7, c: 4) R
(l: 28, c: 4) R
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Cross References
Object Referred into Location Usage

(l: 35, c: 4) R
(l: 37, c: 4) R
(l: 43, c: 8) R
(l: 46, c: 4) R
(l: 48, c: 4) R
(l: 50, c: 4) R
(l: 54, c: 4) R
(l: 57, c: 4) R
(l: 59, c: 4) R
(l: 61, c: 4) R
(l: 73, c: 2) R
(l: 77, c: 2) R
(l: 80, c: 2) R
(l: 82, c: 2) R

Simulation : [MAST] (l: 3, c: 2) R
(l: 7, c: 2) R

Reset : [MAST] (l: 2, c: 2) R
RUnClmpTmp Reset : [MAST] (l: 31, c: 3) FC
START_PB Main : [MAST] (l: 2, c: 1) R
STOP_PB Main : [MAST] (l: 2, c: 4) R
Tie_Tmr1 Simulation : [MAST] (l: 5, c: 3) FC
Tie_Tmr2 Simulation : [MAST] (l: 10, c: 3) FC
Tie_Tmr3 Simulation : [MAST] (l: 15, c: 3) FC
Tie_Tmr4 Simulation : [MAST] (l: 20, c: 3) FC
Tie_Tmr5 Simulation : [MAST] (l: 48, c: 4) FC
Tie_Tmr6 Simulation : [MAST] (l: 40, c: 4) FC
Tie_Tmr7 Simulation : [MAST] (l: 32, c: 4) FC
Tie_Tmr8 Simulation : [MAST] (l: 26, c: 4) FC
Unclmp_Tmr Main : [MAST] (l: 52, c: 2) FC

EF objects

Object Referred into Location Usage
eq Main : [MAST] (l: 5, c: 2) FC

Reset : [MAST] (l: 6, c: 3) FC
eq_int Main : [MAST] (l: 5, c: 2) FC

Reset : [MAST] (l: 6, c: 3) FC
move Main : [MAST] (l: 64, c: 6) FC

(l: 12, c: 7) FC
Reset : [MAST] (l: 15, c: 6) FC

ne Main : [MAST] (l: 13, c: 11) FC
(l: 11, c: 2) FC

Reset : [MAST] (l: 18, c: 6) FC
(l: 13, c: 2) FC

ne_int Main : [MAST] (l: 13, c: 11) FC
(l: 11, c: 2) FC

Reset : [MAST] (l: 18, c: 6) FC
(l: 13, c: 2) FC
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Cross References
Seq_Trans:
Variables or FB instances

Object Referred into Location Usage
Sequence Main <DFB> : [Seq_Trans] (l: 2, c: 4) R

(l: 2, c: 25) R
(l: 3, c: 18) R
(l: 3, c: 5) W
(l: 4, c: 26) R
(l: 4, c: 5) W
(l: 5, c: 8) R
(l: 6, c: 22) R
(l: 6, c: 9) W
(l: 9, c: 30) R
(l: 9, c: 15) R
(l: 11, c: 6) R
(l: 12, c: 8) R
(l: 13, c: 8) R
(l: 15, c: 1) W
(l: 16, c: 1) W

StepCtr Main <DFB> : [Seq_Trans] (l: 9, c: 1) FC


