EFmbedded System
Design Project

L~
iy Jadoe A WL

AR )
I

n -
oY Sul A o b

L
) e
S ahe LAt



mailto:stefano.cicero@me.com
mailto:mattia.ridolfi@gmail.com

lNtroduction

e Use of the LogixPro PLC simulator to solve
exercises of PLC programming

e 2 different approach:
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Excercises

1. Relay Logic

2. Door Simulator
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Excercise 1
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System Overview
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Controlling one light from two
locations

 Create, enter and test a program which wil
perform the common electrical function of
controlling a light from two different locations.




Truth table




L agder

Switch 0 Switch 1
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Switch 1 Switch 0




Moore Diagram
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Vloore based lagder

State 0: Lamp off
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Mealy Diagram
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Vlealy based ladader
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Excercise 2




System Overview

MOTOR UP
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Excercise 2.1

* Pressing the Open Switch will cause the door to move upwards (open) if not already
fully open. The opening operation will continue as long as the switch is held down. It
the switch is released, or if limit switch LS1 opens, the door movement will halt
immediately.

* Pressing the Close Switch will cause the door to move down (close) if not already fully
closed. The closing operation will continue as long as the switch is held down. If the
switch is released, or if limit switch LS2 closes, the door movement will halt
immediately.

* |f the Door is already fully opened, Pressing the Open Switch will Not energize the
Motor.
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Inputs table

Open switch




Outputs table




L adder

l:1/0 173 0:2/0
Open-NQO OpenlS Moter Up
0:2/3

Open Lamp

l:1/4 0:21

Close-NO Closed LS Motor Down

0:2/4

Closed LS Shut Lamp

END




State table

Door fully
closed

Door
opemng g
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Moore Diagram
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Vloore based lagder
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Excercise 2.2

Door movement will halt immediately when the Stop
Switch is initially pressed, and will remain halted if the

switch Is released.

Pressing the Open Switch will cause the door to Open if

not already fully open. The open

INng operation will

continue to completion even if the switch is released.

The Ajar Lamp will be illuminated if -

Pressing the Close Switch will cause the door to Close if
not already fully shut. The closing operation will continue
to completion even it the Switch is released.

he door is NOT In
nosition.

either the fully closed or tully opened



Inputs table

Open switch




Outputs table




L adder
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State table

Door fully
closed




Moore Diagram
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Vloore based lagder

State 0: door fully closed
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Excercise 2.3

e |f the Door is fully open, the Open lamp will be energized but not
flashing as was the case betore.

e |[f the Door is opening, the Open lamp will flash while the door is in
motion.

e |f the Door is fully closed, the Shut lamp will be energized but not
flashing as was the case betore.

-« Ifthe Door is closing, the Shut lamp will flash while the door is in motion.
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State table

Door fully
closed




Vloore based lagder
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Excercise 2.4

e |f the door iIs currently opening, pressing the Close
Switch will immediately halt movement. Door movement
will remain halted when the switch is released.

* |[f the door is currently closing, pressing the Open
Switch will immediately halt movement. Door movement
will remain halted when the switch is released.

e Once movement is halted, and all push buttons have
been released, then door motion in either direction can
once again be Initiated by pressing the appropriate
Open or Close button.
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State table

Door fully
closed




Moore Diagram
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Vloore based lagder

State O door lully dlosed
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Excercise 3




System Overview

Process Animations
Silo Simulator
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Excercise 3.1 - Continuous operation

The sequence can be stopped and re-started at any time
using the panel mounted Stop and Start switches.

The RUN light will remain energized as long as the system is
operating automatically.

The RUN light, Conveyor Motor and Solenoid will de-
energize whenever the system is halted via the STOP switch.

The FILL light will be energized while the box is filling.

The FULL light will energize when the box is full and will
remain that way until the box has moved clear of the prox-
SEensor.



Inputs table
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Outputs table
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State table

Stop Motor
for S1/52

Motor
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Moore Diagram
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Vloore based lagder
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Excercise 3.2 - Container Filling with
manual restart

Stop the conveyor when the right edge of the box is first sensed by
the prox-sensor.

With the box In position and the conveyor stopped, open the
solenoid valve and allow the box to fill. Filling should stop when the
Level sensor goes true.

The FILL light will be energized while the box is filling.

The FULL light will energize when the box is full and will remain that
way until the box has moved clear of the prox-sensor.

Once the box is full, momentarily pressing the Start Switch will move
the box off the conveyor and bring a new box into position. Forcing
the operator to hold the Start button down until the box clears the
Drox-sensor Is not acceptable.
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State table
Name | Meaning Motor | Vaive " Fillamp Ful

Stop Motor
SO for S1/S2 0 O 0 0 O

Motor
ST Activated ! 0 ! 0 0

Filling
S2 . 0 1 1 1 0
_ | Activated | N e T PP T ey




Moore Diagram
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Vloore based lagder
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Excercise 3.3 - Selectable mode of
operation

 When the selector switch is in position "A", the system shall
operate in the "Continuous’ mode of operation. This is the
mode of operation which was used in Exercise 3.1.

 \When the selector switch is in position "B", the system shall
operate in the "Manual Restart” mode of operation. This is the
mode of operation which was used in Exercise 3.2.

 WWhen the selector switch is in position "C", the system shall
operate In the "Fill Bypass" mode of operation. In this mode,
the boxes will simply move down the conveyor continuously
and bypass the fill operation. As in the other modes, the Start
and Stop pushbuttons will control the conveyor motion and
the Run Lamp will operate as expected.
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L adder
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State table
Name | Meaning Motor | Vaive " Fillamp Ful

Stop Motor
SO for S1/S2 0 O 0 0 O

Motor
ST Activated ! 0 ! 0 0

Filling
S2 . 0 1 1 1 0
_ | Activated | N e T PP T ey




Moore Diagram
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Vloore based lagder
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Excercise 4




System Overview
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Excercise 4.1 - Filling the batch mixing tank

When the Start switch (1:1/0) is pressed, pump P1 will be
energized and the tank will start to fill. The pulses generated
by Flowmeter 1 should be used to increment a counter.

When the count reaches a value where the tank Is
approximately 90% full, the pump Is to be shut-off and and
the control panels FULL light is to be energized.

The filling operation is to halt immediately if the stop switch is
pressed.

While testing, utilize the "Reset Simulation® and the "Reset
imers and Counters" entries in the Simulations menu to re-
start your program.




Inputs table
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Outputs table




L adder
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State table




Moore Diagram
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Vloore based lagder
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Excercise 4.2 - Emptying the batch mix tank

e The mixer will run for 8 seconds once the tank is full.

 \When the mixing is complete, drain pump P3 is to be
started and the tank Is to be drained. Flowmeter 3 will

be employed to decrement the eX|st|ng counter, and
- draining will be allowed to continue till the counters

‘—;~




Inputs table

Start switch




Outputs table




L adder
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State table




Moore Diagram

I [y --10- ---00

L0 cag
S1 )




Vloore based lagder
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Excercise 4.3 - Continuous operation

e Ensure that the RUN light is energized when the mixer
or either pump Is running.

« The STANDBY I|ght should I|ght and the process

- snhould halt when the Stop button Is pressed.
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State table
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Vloore based lagder
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Final words

Qutput based approach FSA based approach

e suitable for simple e suitable for complex
systems systems

* generally less rungs e formal and systematic
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