PLC AND SCADA LAB

Course Code: EIL66 Credits: 0:0:1

Pre — requisites: Process Instrumentation and Process Control Contact Hours: 14

Course Coordinator: Dr. J V Alamelu and Dr. Nishi Shahnaj Haider

List of Experiments:

1.

@

10.

11.

12.

13.
14.

Introduction to Rockwell Automation Software development environment, implementation of Basic
Boolean functions.

PLC ladder logic & FBD programming to control the production line process using SIMBOX.

PLC ladder logic & FBD programming to control the rejection process using SIMBOX.

PLC ladder logic & FBD programming to control the batching process using SIMBOX and virtual lab
(online simulation).

PLC ladder logic & FBD programming to control the pick and place process.

PLC ladder logic & FBD programming to control the traffic monitoring system using Virtual Lab (online
simulation).

Introduction to Mitsubishi Software development environment, implementation of Basic Boolean
functions.

PLC ladder logic programming to control the elevator using RS Logix and GX Works.

PLC ladder logic programming to control the bottle filling process using RS Logix and GX Works.

PLC ladder logic programming to control the coffee vending machine process using RS Logix and GX
Works.

PLC ladder logic programming to configure Analog Input and output module to read and write current and
voltage.

Configuring SCADA for 1/0 acquisition.

Ladder logic programming to control simple ON-OFF process using RTUs.

Ladder logic programming to control water level in overhead tank using RTUs.

Note: Follow up for the experiments will be announced in the laboratory during conduction. The questions
will be based on logical modification of existing ladder diagrams/FBD/Virtual lab simulations (in online).
Text Books

1.

Introduction to Programmable Logic Controllers by Garry Dunning, Thomson, 2nd edition, Thomson,
ISBN: 981-240-625-5

Practical SCADA for Industry, David Bailey and Edwin Wright, An imprint of Elsevier, 2003, ISBN 07506
58053

Course Outcomes (COs):
The students should be able to:

1.

2.
3.

Utilize Rockwell Automation Software and Mitsubishi Software for PLC programming. (PO-1,3,5,10,12,
PSO-1,3)

Utilize Clear SCADA software for SCADA programming. (PO1,3,5,10,12, PSO-1,3)

Implement a prototype simulation plant process. (P03,5,7,9,10, PSO-1,2,3)

Course Assessment and Evaluation:

Continuous Internal Evaluation CIE): 50 Marks

Assessment tool Marks Course outcomes attained
Weekly evaluation of laboratory 20

records/ reports after the conduction CO1-CO3

of every experiment.

Follow up / Viva 10

Practical test 20 C0O1-C0o3
Semester End Examination (SEE) 50 C0O1-CO3







DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Procedure for the creation of the Ladder Logic and Function Block
Diagram in RSLogix 5000

— Go to START
— Open Rockwell Software
— RsLogix5000

Creation of new project: (Ladder Logic):

Open new project

Vendor: Allen Bradley

Type: 1769_L32E Compact Logix 5332E controller

Revision: 20

Project Name: XYZ

OK

In controller organizer window, dropdown the main program and select main
routine

N 2 2R

In the controller organizer window, right click on Compact Bus Local

Select New Module

Select the model number as 1769-106X0W4 —» 6 point 24VDC sink/source input, 4
point AC/DC relay output

Vil

Select create, the new module window opens

Provide a name and select slot-1 (slot-2, if necessary), select close

In the editor window draw the ladder logic

Right click on the object and select new tag

Select type as ALIAS for actual [/Os or else select BASE

If type is ALIAS, then select ALIAS for: Local:1:I:Data0 to Data5 for inputs and
Local:1:0:Data0 to Data3 for outputs

Save the program

Pl L il

Select communication and dropdown

Select Who Active

Select AB_LETH_1, Ethernet — 192.168.1.10 —backplane
Configuration system —» compact logix processor

Select download

Click on “NO Forces” option and select 10 forcing

Select “Enable all 10 forces”

Verify the code by providing FORCES ON and FORCES OFF options

N 2 2 2R 2



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Creation of New Project (Function Block Diagram)

Open new project

Vendor: Allen Bradley

Type: 1769_L32E Compact Logix 5332E controller

Revision: 20

Project Name: XYZ

OK

In controller organizer window, dropdown the main program and select main
routine

N A 2R

In the controller organizer window, right click on Compact Bus Local

Select New Module

Select the model number as 1769-1Q6X0OW4 — 6 point 24VDC sink/source input,
4-point AC/DC relay output

Select create, the new module window opens

Vil

Provide a name and select slot-1 (slot-2, if necessary), select close

In the editor window draw the ladder logic for jump to sub-routine instruction (JSR)
In the controller organizer window, right click on main program

Select new routine and provide a name

Same routine name has to be provided in the JSR instruction

R AR

In the editor window of the function block diagram draw the required blocks and
make the suitable connections

Right click on the object and select new tag

Select type as ALIAS for actual I/Os or else select BASE

If type is ALIAS, then select ALIAS for: Local:1:I:Data0 to Data5 for inputs and
Local:1:0:Data0 to Data3 for outputs

Save the program

Vil

Select communication and dropdown

Select Who Active

Select AB_LETH_1, Ethernet —» 192.168.1.10 —»backplane
Configuration system —» compact logix processor

Select download

Click on “NO Forces” option and select 10 forcing

Select “Enable all 10 forces”

Verify the code by providing FORCES ON and FORCES OFF options

N 2 2 2R 2



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 1
BASIC GATES

Objective:

To verify the working of basic gates with their truth-table using ladder diagram in
RSLogix5000.

Procedure:

e To develop the basic gates logic using normally open, normally closed and output
coil instructions in the ladder diagram.
¢ Include the rung comments and rung wise explanation.

Inference: Performed the basic logic gate operation using PLC.

Outcomes:



MainRoutine - Ladder Diagram

LOGIC_GATES_1:MainTask:MainProgram

Total number of rungs in routine: 7

Page 1

2/17/2016 9:51:51 AM

C:\RSLogix 5000\Projects\LOGIC_GATES_1.ACD

AND GATE
A B OUTPUT_1
<Local:1:l.Data.0> <Local:1:l.Data.1> <Local:1:0.Data.0>
0 I C I C
JC JC
OR GATE
A OUTPUT 2
<Local:1:l.Data.0> <Local:1:0.Data.1>
1 1 F
B
<Local:1:l.Data.1>
I
JC
NOT GATE
A OUTPUT_3
<Local:1:l.Data.0> <Local:1:0.Data.2>
2 ]
NOR GATE
A B OUTPUT_4
<Local:1:l.Data.0> <Local:1:l.Data.1> <Local:1:0.Data.3>
3 - — /
NAND GATE
A OUTPUT_5
<Local:1:l.Data.0> <Local:2:0.Data.0>
4 /
B
<Local:1:l.Data.1>
/
EX-OR GATE
A B OUTPUT_6
<Local:1:l.Data.0> <Local:1:l.Data.1> <Local:2:0.Data.1>
5 J F /
A B
<Local:1:l.Data.0> <Local:1:l.Data.1>
/ J E
EX-NOR GATE
A B OUTPUT_7
<Local:1:l.Data.0> <Local:1:l.Data.1> <Local:2:0.Data.2>
6 I I C
JC JC
A B

<Local:1:l.Data.0>
/

<Local:1:l.Data.1>
/

(End)

RSLogi

X 5000



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 2

MULTIPLEXER, DE-MULTIPLEXER and DECODER

Objective:

To verify the working of 8:1 Multiplexer, 1:8 De-multiplexers and 3:8 Decoder with their
truth-table using ladder diagram in RSLogix5000.

Procedure:

e To develop the 8:1 Multiplexer, 1:8 De-multiplexer and 3:8 Decoder logic using
normally open, normally closed and output coil instructions in the ladder diagram.
¢ Include the rung comments and rung-wise explanation.

Follow up: The ladder diagram should be executed using Alias and Simbox

Inference: Designed the 8:1 Multiplexer, 1:8 De-multiplexer and 3:8 Decoder using PLC
Ladder Logic. Also, verified their functioning with respect to the truth-table.



MainRoutine - Ladder Diagram
MUX_DEMUX_DECODER:MainTask:MainProgram
Total number of rungs in routine: 1

Page 1
2/17/2016 10:02:11 AM
C:\RSLogix 5000\Projects\MUX.ACD

(End)

8:1 MULTIPLEXER

S2 S1 SO 10 OUTPUT
<Local:1:l.Data.0> <Local:1:l.Data.1> <Local:1:l.Data.2> <Local:1:l.Data.3> <Local:1:0.Data.0>
/ / / 1 F
SO0 11
<Local:1:l.Data.2> <Local:1:l.Data.4>
I C I C
JC JC
S1 SO0 12
<Local:1:l.Data.1> <Local:1:l.Data.2> <Local:1:l.Data.5>
It —_— It
SO0 13
<Local:1:l.Data.2> <Local:2:l.Data.0>
I C I
JC JC
S2 S1 SO0 14
<Local:1:l.Data.0> <Local:1:l.Data.1> <Local:1:l.Data.2> <Local:2:l.Data.1>
J E / / J E
SO0 15
<Local:1:l.Data.2> <Local:2:l.Data.2>
I C I
I C I C
S1 SO0 16
<Local:1:l.Data.1> <Local:1:l.Data.2> <Local:2:l.Data.3>
SO0 17
<Local:1:l.Data.2> <Local:2:l.Data.4>
I C I
JC JC

RSLogix 5000



MainRoutine - Ladder Diagram
DEMUX:MainTask:MainProgram
Total number of rungs in routine: 1

Page 1

2/17/2016 9:54:47 AM
C:\RSLogix 5000\Projects\DEMUX.ACD

(End)

INPUT
<Local:1:l.Data.0>

1 E
J C

S2
<Local:1:l.Data.1>
/

1:8 DE-MULTIPLEXER

S1
<Local:1:l.Data.2>
/

SO0
<Local:1:l.Data.3>
/

OUTPUT 1
<Local:1:0.Data.0>

S0 OUTPUT 2
<Local:1:l.Data.3> <Local:1:0.Data.1>
J E
s1 S0 OUTPUT_3
<Local:1:l.Data.2> <Local:1:l.Data.3> <Local:1:0.Data.2>
7 E E—
S0 OUTPUT 4
<Local:1:l.Data.3> <Local:1:0.Data.3>
J E
S2 S1 SO OUTPUT_5
<Local:1:l.Data.1> <Local:1:l.Data.2> <Local:1:l.Data.3> <Local:2:0.Data.0>
0 E / /
JC

S0 OUTPUT_6
<Local:1:l.Data.3> <Local:2:0.Data.1>
1 E
S1 SO OUTPUT_7
<Local:1:l.Data.2> <Local:1:l.Data.3> <Local:2:0.Data.2>
1 F —
S0 OUTPUT 8
<Local:1:l.Data.3> <Local:2:0.Data.3>

1 E
J C

RSLogix 5000
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 3
PRODUCTION LINE PROCESS

Objective:
To implement the production line process using ladder diagram and function block
diagram in RSLogix5000.

Problem Statement:

The PLC task is to organize the production line process. Cans are filled with fluid and
capped before passing into a conveyor. The photoelectric switch P1 is used to sense the
filling process and P2 is used to check that each can has a cap. After filling and capping the
label process has to be carried. A required number of bottles have to be wrapped and the
process has to continue. Utilize the start-stop logic.

Process Diagram:

Filling and - .
capDi m.chin Prismatic Pnsmatic .
pPIng e wefleétor Cip sallsas Heat shrink wrapping machine
Prismatic
reflector ﬁ
Conveyor A S g
Photoelectric Ink jet
switch P1 Photoelectric : /;alletizing
switch P2 action

Procedure:

e Develop the logic using normally open, normally closed, output coil, timer and
counter instructions in the ladder diagram.

e Include the rung comments and rung wise explanation for LD.

e Develop the logic using Boolean AND, Boolean OR, Boolean NOT, counter, timer
instructions in the function block diagram.

e Include the block wise explanation for FBD.

Follow up:

Inference: Developed ladder logic and functional block diagram to automate the
production line process.

11



MainRoutine - Ladder Diagram

PRODUCTION_PROCESS_LD:MainTask:MainProgram

Total number of rungs in routine: 7

Page 1
2/17/2016 10:11:01 AM
C:\RSLogix 5000\Projects\PRODUCTION_PROCESS_LD.ACD

(End)

START-STOP LOGIC

start stop
<Local:1:l.Data.0> <Local:1:l.Data.1> control_relay
1 C - /E
1 C A/ E
control_relay
1T
1 C
FILL PROCESS
fill_sensor
control_relay <Local:1:l.Data.2> bottle_filled
1T 1 C
1 C 1 C
CAP PROCESS
cap_sensor
bottle_filled <Local:1:I.Data.3> bottle_capped
1 1 C
1 C 1 C

LABEL PROCESS

label_bottle
bottle_filled  bottle_capped <Local:1:0.Data.0>
i b 1 E
COUNT THE NUMBER OF BOTTLES FILLED, CAPPED AND LABELLED
label_bottle
<Local:1:0.Data.0> CTU
J F Count Up —(cuD)—
Counter cl
Preset 2 —(DND>—
Accum 0
WRAPPING PROCESS
c1l.DN TOF
1 E Timer Off Delay —CEND—

Timer 111
Preset 25000 —CDND>—
Accum 0

t11.DN cl

1 E RES
wrapping_process
<Local:1:0.Data.1>
12

RSLogix 5000
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MainRoutine - Ladder Diagram Page 1

PRODUCTION_PROCESS_FBD:MainTask:MainProgram 2/17/2016 10:10:00 AM
Total number of rungs in routine: 1 C:\RSLogix 5000\Projects\PRODUCTION_PROCESS FBD.ACD
X JSR
0 1 F Jump To Subroutine

Routine Name production

(End)

14

RSLogix 5000



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 4
PICK and PLACE PROCESS
Objective:

To implement the pick and place process using ladder diagram and function block diagram
in RSLogix5000.

Problem Statement:
The PLC task is to:
a) Move the gripper to X+ position
b) Close the gripper so that it takes hold of a component
c) Rotate the gripper through 180° to the 6+ position
d) Release the component
e) Rotate the gripper back to the 6- position so that the pick and place operation may
be repeated.
Utilize the start-stop logic.

Process Diagram:

[ Gripper (open/closed)

0~ | -0~ X X

Base

Procedure:
e Develop the logic using normally open, normally closed, output coil and timer
instructions in the ladder diagram.
¢ Include the rung comments and rung wise explanation for LD.
e Develop the logic using Boolean AND, Boolean OR, Boolean NOT and timer
instructions in the function block diagram.
e Include the block wise explanation for FBD.

15



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Follow up:

Inference: Implemented the PLC ladder diagram and functional block diagram for handling
the pick and place process.

16



MainRoutine - Ladder Diagram Page 1

PICK_PLACE_LD:MainTask:MainProgram 2/17/2016 10:09:19 AM
Total number of rungs in routine: 13 C:\RSLogix 5000\Projects\PICK_PLACE _LD.ACD
START-STOP LOGIC
start stop
<Local:1:l.Data.0> <Local:1:l.Data.1> control_relay
0 1 E 5 /e
control_relay
1T
1 C
TIME DURATION FOR FORWARD LINEAR MOTION
start_process
control_relay <Local:1:l.Data.2> TON
1 H | ] E Timer On Delay —CEND—
Timer t1
Preset 5000 —CDNDO—
Accum 0
LINEAR MOVEMENT
linear_motion_fwd
t.TT <Local:1:0.Data.0>
2 1 E
initiate_rotatry_motion
t1.DN <lLocal:1:0.Data.1>
3 1 E

TIME DURATION FOR CLOCKWISE ROTARY MOTION
initiate_rotatry_motion

<Local:1:0.Data.1> count_objects.DN TON
4 ] E = / [ Timer On Delay —CEND—
Timer 2
Preset 5000 —(DND>—
Accum 0
ROTARY MOVEMENT
rotary_motion_clkwise
©2.TT <Local:1:0.Data.2>
5 71 C
1 C
drop_object
t2.DN <Local:1:0.Data.3>
6 1 F

TIME DURATION FOR ANTICLOCKWISE ROTARY MOTION

drop_object
<Local:1:0.Data.3> TON

7 ] E Timer On Delay —CEND)—
Timer 3
Preset 5000 —(DND>—
Accum 0

ROTATRY MOVEMENT
rotary_motion_anticlkwise
t3.TT <Local:2:0.Data.0>
8 7 £

17

RSLogix 5000



MainRoutine - Ladder Diagram
PICK_PLACE_LD:MainTask:MainProgram
Total number of rungs in routine: 13

Page 2
2/17/2016 10:09:19 AM

C:\RSLogix 5000\Projects\PICK_PLACE_LD.ACD

10

11

12

(End)

DISPLAY THE NUMBER OF OBJECTS PICKEDUP

t3.DN CTU
1 E Count Up —Ccu
Counter count_objects
Preset 5 —(DND—
Accum 0
2
RES
t3
RES )—
pickup_next_object
<Local:2:0.Data.1>

count_objects.DN
1C

TIME DURATION FOR BACKWARD LINEAR MOTION

J L

LINEAR MOVEMENT

TON
Timer On Delay —CEND)—
Timer t4
Preset 5000 —(DND>—
Accum 0

linear_motion_bckwrd

t4.TT <Local:2:0.Data.2>
] E

initial_position
t4.DN <Local:2:0.Data.3>
1 E
1 C

stop
<Local:1:l.Data.1>

18

RSLogix 5000
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MainRoutine - Ladder Diagram
PICK_PLACE_FBD:MainTask:MainProgram
Total number of rungs in routine: 1

Page 1

2/17/2016 10:08:15 AM
C:\RSLogix 5000\Projects\PICK_PLACE_FBD.ACD

ON

JSR

T
0 JC

(End)

Jump To Subroutine

Routine Name PICK_PLACE_FBD

20

RSLogix 5000



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 5
REJECTION LINE PROCESS
Objective:

To implement the rejection line process using ladder diagram and function block diagram
in RSLogix5000.

Problem Statement:

The PLC task is to detect and reject faulty components. Components are transported on a
conveyor past a retro-reflective type photoelectric switch. The photoelectric switch is
positioned at a height (H) above the conveyor where (H) represents a tolerance value for
component height. Good components pass underneath the photoelectric switch and no
signal is generated. Faulty components break the light beam twice as they pass the
photoelectric switch. Utilize the start-stop logic.

Process Diagram:

Faulty Good Photoelectric
component component switch Pneumatic blower

Conveyor I l Q

Reject tray

Procedure:

e Develop the logic using normally open, normally closed, output coil and timer
instructions in the ladder diagram.

¢ Include the rung comments and rung wise explanation for LD.

e Develop the logic using Boolean AND, Boolean OR, Boolean NOT and timer
instructions in the function block diagram.

e Include the block wise explanation for FBD.

Follow up:

Inference: Rejection line process is successfully implemented using PLC ladder diagram as
well as with functional block diagram.

21



MainRoutine - Ladder Diagram

REJECTION_PROCESS_LD:MainTask:MainProgram

Total number of rungs in routine: 8

Page 1
2/17/2016 10:12:37 AM
C:\RSLogix 5000\Projects\REJECTION_PROCESS_LD.ACD

(End)

Start Stop
<Local:1:l.Data.0>

<Local:1:l.Data.1>

START-STOP LOGIC

Control_Relay

1 E = | |
J C =

Control_Relay
1T

1
DETECTION OF FAULTY COMPONENT
Sensor Fault_component
Control_Relay <Local:1:l.Data.2> <Local:1:0.Data.0>
1T 1L L
1 1
Fault_component
<Local:1:0.Data.0>
1L
1
TIME TO REACH BLOWER
Fault_component
<Local:1:0.Data.0> TON
] F Timer On Delay —CEND—
Timer 1
Preset 10000 —CDND>—
Accum 0
Blower_ON
t1.DN <Local:1:0.Data.1>
1 E
BLOWER ON TIME DURATION
Blower_ON
<Local:1:0.Data.1> TON
] F Timer On Delay —CEND—
Timer 2
Preset 10000 —CDND>—
Accum 0
Blower_OFF
t2.DN <Local:1:0.Data.2>
1L
C

Fault_component
<Local:1:0.Data.0>

U
DETECTION OF GOOD COMPONENT
Fault_component
Control_Relay <Local:1:0.Data.0> TON
] F == Timer On Delay —CEND—
Timer t3
Preset 10000 —CDND>—
Accum 0
t3.DN t3
1 F RES)—
22

RSLogix 5000
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MainRoutine - Ladder Diagram Page 1

REJECTION_PROCESS_FBD:MainTask:MainProgram 2/17/2016 10:11:39 AM
Total number of rungs in routine: 1 C:\RSLogix 5000\Projects\REJECTION _PROCESS FBD.ACD
X JSR
0 1 F Jump To Subroutine

Routine Name REJECTION_PROCESS

(End)

24

RSLogix 5000



DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 6
BATCH PROCESS

Objective:

To implement the batch process using ladder diagram and function block diagram in
RSLogix5000.

Problem Statement:

The PLC task is to control a simple machine which counts and batches components moving
along a conveyor. Utilize the start-stop logic.

Process Diagram:

Components

Procedure:

e Develop the logic using normally open, normally closed, output coil, counter and
timer instructions in the ladder diagram.

¢ Include the rung comments and rung wise explanation for LD.

e Develop the logic using Boolean AND, Boolean OR, Boolean NOT, counter and timer
instructions in the function block diagram.

e Include the block wise explanation for FBD.

Inferences

Developed the ladder logic to demonstrate the batch process using the PLC ladder logic.
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MainRoutine - Ladder Diagram
BATCH_PROCESS:MainTask:MainProgram
Total number of rungs in routine: 7

Page 1

2/17/2016 10:05:03 AM

C:\RSLogix 5000\Projects\BATCH_PROCESS_LD.ACD

(End)

start stop

<Local:1:l.Data.0> <Local:1:l.Data.1> control_relay
1L =/ E
1 q/E

START-STOP LOGIC

control_relay

1 L
J C

sensor_1
:1:1.Data.2>
C

control_relay <Local
|

PRODUCTS MOVING TOWARDS CONVEYOR-1

divert_torwards_conveyor_2
<Local:1:0.Data.0>

B
J C

counter_1.DN
1T

|
J C

o
5/ B

CTU
Count Up —CcuD>——
Counter counter_1
Preset 2 —(DND—
Accum 0

divert_torwards_conveyor_2
<Local:1:0.Data.0>

1 C L
PRODUCTS MOVING TOWARDS CONVEYOR-2
sensor_2 divert_torwards_conveyor_2
<Local:1:l.Data.3> <Local:1:0.Data.0> CTU

] F ] F Count Up —(cuD)—
Counter counter_2
Preset 3 —(DND—
Accum 0

counter_2.DN
JT

divert_torwards_conveyor_2
<Local:1:0.Data.0>

J C

process_complete

process_complete TON
4 F Timer On Delay —CEND—
Timer delay
Preset 5000 —CDND>—
Accum 0
RESET OF COUNTER VALUE TO CARRY OUT THE NEXT CONSECUTIVE PROCESS
delay.DN counter_1
1 F RES
counter_2
RES
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MainRoutine - Ladder Diagram
BATCH_PROCESS_FBD:MainTask:MainProgram
Total number of rungs in routine: 1

Page 1

2/17/2016 10:04:18 AM

C:\RSLogix 5000\Projects\BATCH_PROCESS_FBD.ACD

(End)

ON
1 E

JSR

4 L

Jump To Subroutine

Routine Name batch_process_fbd
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 7

BOTTLE FILLING PROCESS

Objective:
To implement the bottle filling process using ladder diagram in RSLogix5000 and GX Works.

Problem Statement:

The PLC task is to control the bottle filling process. The model has a proximity sensor to
presence the absence or absence of the bottle. When the bottle is present the solenoid valve
should be in the ON condition and fluid should be filled. After the bottle is filled the DC
motor is activated to move the conveyor belt to place the next bottle. Count the number of
bottles also. Utilize the start-stop logic.

Procedure:

e To develop the bottle filling process using normally open, normally closed, output
coil, timer and counter instructions in the ladder diagram.
¢ Include the rung comments and rung wise explanation.

Follow up:

Inference: The developed PLC ladder diagram is successfully controlling the bottle
filling process.
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MainRoutine - Ladder Diagram
My Water Level:MainTask:MainProgram
Total number of rungs in routine: 5

Page 1
12-10-2023 15:51:33
E:\Safe PLC\005 My Bottle Filling. ACD

(End)

Start Stop
<Local:1:l.Data.0> <Local:1:l.Data.1> cr
1 E -/ E
1 rC 3/ E
cr
7 E
1 rC
Proximity_Sensor Motor
cr <Local:1:l.Data.2> Counter_1.DN <Local:1:0.Data.0>
I E == ==
1 rC 31 E 3/ E
t1.DN
I E

J L

Proximity_Sensor

<Local:1:l.Data.2> TON
J E Timer On Delay —CEND)—
Timer t1
Preset 5000 —(DN)—
Accum 0
Solonid
t1.TT <t1.TT>
7 E
1 C
Proximity_Sensor
<Local:1:l.Data.2> CTU
J E Count Up —(CUD>—
Counter  Counter_1
Preset 10 —(DN)—
Accum 0
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 8
ELEVATOR PROCESS

Objective:

To implement the elevator process using ladder diagram in RSLogix5000 and GX Works.

Problem Statement:

The PLC task is to control the elevator process. This is a three-level elevator process model.
There are inputs to select the floor to which the elevator should move, when pressed a high
level is fed to the corresponding input. There are limit switches which give the information
regarding the carriage reaching a particular level; when a particular level is reached the
proximity sensor gives a high signal. The motor is a bi-directional DC motor; there are
relays which can be used to switch direction.

Procedure:

e To develop the elevator process using normally open, normally closed and output
coil instructions in the ladder diagram.
¢ Include the rung comments and rung wise explanation.

Inference: Implemented the required PLC ladder diagram to automate the elevator
process.
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MainRoutine - Ladder Diagram Page 1
elevator:MainTask:MainProgram 1/31/2020 11:47:40 AM
Total number of rungs in routine: 10 C:\RSLogix 5000\Projects\elevator. ACD

select_G sensor_G
<Local:1:l.Data.0> <Local:2:l.Data.0> any_G
1 E !
any_G
T
1 C
select T sensor_T
<Local:1:l.Data.3> <Local:2:l.Data.3> any T
1 E !
any_ T
ITT
1 C
select_F sensor_G sensor_F
<Local:1:l.Data.1> <Local:2:l.Data.0> <Local:2:l.Data.1> move_G_F
1 E 1 E —
move_G_F
1
1 C
select_F sensor_S sensor_F
<Local:1:l.Data.1> <Local:2:l.Data.2> <Local:2:l.Data.1> move_S_F
1 E 1 E /
move_S_F
1T
1 C
select_F sensor_T sensor_F
<Local:1:l.Data.1> <Local:2:l.Data.3> <Local:2:l.Data.1> move_T_F
1 E 1 E /
move_T_F
1T
1 C
select_S sensor_G sensor_S
<Local:1:l.Data.2> <Local:2:l.Data.0> <Local:2:l.Data.2> move_G_S
1 E 1 E —
move_G_S
1
1 C
select_S sensor_F sensor_S
<Local:1:l.Data.2> <Local:2:l.Data.1> <Local:2:l.Data.2> move_F_S
1 E 1 E /
move_F_S
1L
1 C
select_S sensor_T sensor_S
<Local:1:l.Data.2> <Local:2:l.Data.3> <Local:2:l.Data.2> move_T_S
1 E 1 E /
move_T_S
1T
1 C
down_motor up_motor
move_F_S <Local:1:0.Data.0> <Local:1:0.Data.1>
1 E =_—  —
move_G_F
1
1 C
move_G_S
1 ¢
1 C
any_ T
|
1 C
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MainRoutine - Ladder Diagram
elevator:MainTask:MainProgram
Total number of rungs in routine: 10

Page 2

1/31/2020 11:47:40 AM
C:\RSLogix 5000\Projects\elevator. ACD

up_motor down_motor
move_S_F <Local:1:0.Data.1> <Local:1:0.Data.0>
9 1 =/ B
1 C =
move_T_F
1T
1 C
move _T_S
1T
1 C
any_G
TT
3

(End)
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 9
COFFEE VENDING MACHINE

Objective:

To implement the coffee vending machine using ladder diagram in RSLogix5000 and GX
Works.

Problem Statement:

The PLC task is to control the coffee vending machine. This includes the filling of sugared
milk, then adding decoction and heating the mixture in a common container. This has to
flow to an empty cup with required quantity. Proximity sensor is used to sense the
presence of the cup. The number of cups filled can also be counted.

Procedure:

e To develop the coffee vending machine using normally open, normally closed,
output coil, timer and counter instructions in the ladder diagram.
¢ Include the rung comments and rung wise explanation.

Follow up:

Inference: The PLC ladder logic program is created to automate the operations of the coffee vending
machine.
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MainRoutine - Ladder Diagram

COFFEE_VENDING_MACHINE:MainTask:MainProgram

Total number of rungs in routine: 10

Page 1

2/17/2016 10:06:41 AM

C:\RSLogix 5000\Projects\COFFEE_VENDING_MACHINE.ACD

START-STOP LOGIC
Start Stop
<Local:2:l.Data.0> <Local:2:l.Data.1> Control_Relay
O 4/ E
0 1 C =/ B
Control_Relay
1T
JC
SENSE THE PRESENCE OF CUP
Sensor
Control_Relay <Local:2:l.Data.3> TON
1 J F J F Timer On Delay —CEND—
Timer 1
Preset 5000 —CDND—
Accum 0
FLOW OF MILK
Milk
tL.TT <Local:2:0.Data.0>
2 1 C
1 C
t1.DN TON
3 3 F Timer On Delay —CEND—
Timer 2
Preset 5000 —CDND>—
Accum 0
FLOW OF DECOCTION
Decoction
©22.TT <Local:2:0.Data.1>
4 1 E
t2.DN TON
5 3 F Timer On Delay —CEND—
Timer 3
Preset 5000 —CDND>—
Accum 0
HEATING TIME DURATION
Heat
t3.TT <Local:2:0.Data.2>
6 1 E
t3.DN TON
7 J F Timer On Delay —CEND)—
Timer t4
Preset 5000 —CDND>—
Accum 0
FLOW OF COFFEE
Coffee_Ready
t4.TT <Local:2:0.Data.3>
8 1 E
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MainRoutine - Ladder Diagram
COFFEE_VENDING_MACHINE:MainTask:MainProgram
Total number of rungs in routine: 10

Page 2
2/17/2016 10:06:41 AM
C:\RSLogix 5000\Projects\COFFEE_VENDING_MACHINE.ACD

t4.DN t1
9 1 F RES
L( 2 J
RES)
t3
- (RESD
t4
RES )—
(End)
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Experiment - 10

TRAFFIC CONTROLLER

Objective:

To implement Traffic Controller using ladder diagram in RSLogix5000 and GX Works.

Problem Statement:

The PLC task is to control the traffic. This includes controlling the traffic using Traffic
Controller Module.

Procedure:

e Todevelop traffic control instructions the ladder diagram.
¢ Include the rung comments and rung wise explanation.

Process Diagram: (Can perform 3way / 4way)

TRAFFIC LIGHT MODULE (PLI-01) Z 7707

‘ . DC SUPPLY

P [ficitek

Inference: Implemented the required traffic light controller using PLC ladder logic. Also, demonstrated
the traffic control using the traffic controller module.
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Configuration of Analog module:
Module Name: 17691F4AFXOF2F

Steps to configure:

1. Right click on Compact Bus Local in controller organizer window
2. Select catalogue number 17691FAFXOF2F and select create

3. Enter name for module and select slot number 3 or 4

4. Select the properties option as shown below.

iy RS B @ (o)

& -[[3 Controller Fault Handler -
i -3 Power-Up Handler
'-% |:-:|'S.| Tasks |
-8 MainTask ped Compute
=% MainProgram Dest

i Program Tags
Eij MainRoutine
B test
-7 Unscheduled Programs / Phases

Expression [

=3 Motion Groups
Wi Ungrouped Axes 3
----- (3 Add-On Instructions
=55 Data Types
Eﬁ, User-Defined
Eﬁ Strings  MNewModule..
Eﬁ Add-0n-Defined Discover Modules...
[+ Predefined
% Module-Defined b Cut ctriX
..... 3 Trends Copy Ctrl+C
=125 I/0 Configuration 2 Paste Ctrl+V
E@ Backplane, Compactlogix Delete Del

[ 1769-132E testanalog
-« 1769-L32E Ethernet Por Cross Reference Ctrl+E

L Ethernet .
: Properties Alt+Enter
=80 CompactBus Local | |
[ [3]1760-IF4FXOF2F, Print g
W W (1] 1760-IF4FXOF2F e

—
1 | m | » “r{ . lMainRﬂutine test
MainProagram liMainProara

5. The following window will be opened and select input configuration and output
configuration
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Contreller Organizer » 01X
e " [ Controller Fault Handler " General | Connection | Input Configuration | Input &lams | Output Comfiguration | Olukpot Limits
i—f, (3 Power-Up Handler Type: 1763F4FX0F2F 4 Channel Input/2 Channel Dutput, Fast Analag
‘2 E'S Tasks Tl Yendor: Aller-Bradley
E‘ @gi;}r?;; Parent: Local
ainProgram
= Progrgam Tags I ame: anl Slat:
Eﬁ MainRoutine Description: .
test
... Unscheduled Programs / Phases e
-5 Motion Groups Module Defintion
F 5 Ungrouped Axes Sefies: ey
----- 3 Add-On Instructions Fevision: 11
El'S Data Types Elgctronic Keying:  Compatible Module
0g US_E"DEﬁHEd Cannection: Output
L strings 3 Data Format: Integer
3 Add-On-Defined
v Predefined
-0 Module-Defined
Bg I"rgng:nfiguration Status: Offine l Ok I [ Cancel ] | Apply | [ Help
Bm Backplane, CompactLogix System
{4 1769-L32E testanalog
AP 1769-L32E Ethernet Port LocalENB
----- == Ethernet
0 CompactBus Local
B [311769-IFAFXOF2F/A an
Bl [4]1769-IF4FXOF2F/A anl Al
] m | »
6. Selection of channels should be performed as given
U uiues ¥
No Edits Eﬁ’? = = (R S S (S (1) S (B
« » [ Favorites £_Add-On_f Alarms A BT _A_Timer/Counter_A_InputOutput & Compare {_Compute/iat
Controller Organizer - 0¥
"1 Controller Fault Handler i General | Connection | 1nput Configuration™ | Input Alarms I Output Configuration | Output Limits|
23 Power-Up Handler
ER=REN L Channel Enablel Input Range Fitter Data Format
9 8 MainTask 0 V] |0vto10v  «J60Hz | +| RawiProportional ||
. £-£8 MainProgram 1 [l B60Hz |l RawiProportional ||
Program Tags 2 P 0V to 5V 60 Hz ||| Raw/Proportional |« |
= :
Eﬂ MainRoutine 3 [ |2$Dt;i\;m 60 Hz ||| RawiProportional ||
; test 1V to 5V
... Unscheduled Programs / Phases Oma to 20ms
E‘Jag"z‘:‘g :i’:::: e Enable Real Time Sample (RTS) me
----- 3 Add-On Instructions Enable Timestamp
213 Data Types
: L User-Defined
Cﬂ, Strings =
(@ Add-On-Defined
1-Cgf Predefined
-5 Module-Defined
£ 10 Contqurin o) [ooea ) (oo | [0
Bm Backplane, CompactLogix System
. fl0 1769-L32F testanalag
A 1769-132E Ethernet Port LecalEMB
----- == Ethemnet
0 CompactBus Local
B [311769-F4FXOF2F/A an
fl [4]1769-IF4FXOF2F/A anl
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{8 RSLogix 5000 - Analog_Test_Sample [1768-L32E 20.12]" - [Module Properties: Local:3 {1769-IFAFXOF2F 1.1)]
%1 File Edit View Search Logic Communications Iools Window Help

BEES e o - AR M UE QO e v 9
Offline 7. FRUN g;_ Path: [AB_ETHIPA\T92 1681 2\Backplan -\

No Forces I~ ok ‘1}’
NoEdts a F‘B/ADT € fol hel nOu mn AND OR XOR SWPB NOT CLR BTO
o MovelLogical_§
Controller Organizer -1 X
2 (o2 Comroller Analog Tewt Sample | General [ Cannection | Input Corfiguration | Input Alams | Dutput Configuration” | Dutput Linits |
B Controller Tags
% i [ Controller Fault Handler Channel Input Range Filter Data Format
L[ Power-Up Handler 0V 10 10V »|60Hz  |w|PercentRange |+
£ Tasks 4mAto20mA || B0 Hz || Raw/Proportional |+
% MainTask 10V 10V | 80 Hz ~ | Raw/Proportional
é a MainProgram -10Vio 10V | 80 Hz ~| Raw/Proportional
Program Tags
.. MainRoutine
51. Emu‘::‘(;‘:u“‘:d Programs / Phases Enable Real Time Samplz (RTS) ms
+-[3 Ungrouped Axes [] Enatle Timestamp
[ Add-On Instructions.
&5 Data Types
[ User-Defined
[ strings
[, Add-On-Defined
3 Predefined
‘:"':T?E::““‘E'DE""E" Status: Offine [0k ) [ cancel | [ feww | [ el
/0 Configuration
- Backplane, CompactLogix System
1.0 1769-L32F Analog_Test_Sample
- 1769-L32E Ethemet Port LocalENB
: &5 Ethemnet
&80 CompactBus Local
w ] [311769-IF4FXOF2F/A anl

7. Here Input range: Ov to 5v, Ov to 10v, 4mA to 20 mA, 1v to 5 v and OmA to 20 mA
are listed. We should select any one as per the input device/input values to be
provided.

If Input is Voltage, voltage ranges should be selected for current, current range of
values should be selected. Data format can be Raw/proportional or Percentage.

8. Similarly output configuration has to be made.

Mo Forces b, ”:DK ‘_qPA
Mol 2 rIB,ET I R T B O S () S (%
« [\ Favorites {_Aod-On £ _Alarms A B £ Timer/Counter_{_InpubiOuiput_f{_Compare _A_Computel

Controller Organizer X
T Controller Fault Handler » | General | Connection | Input Configuration” | Input Alarms | Dutput Configuration® lMI—
L. Power-Up Handler
=45 Tasks channel| Enabie] OutputRange | Data Format
9@ MainTask 0 _10¥ to 10W._ ~ | Raw/Proportional |+
¢ E-£8 MainProgram 1 Raw/Proportional |
Program Tags 0V to 5V
MainRouting 2;:1‘;';\;m
i (B test 1V to 5V
L[ Unscheduled Programs / Phases 0mA to 20mA
-4 Motion Groups
LB Ungrouped Axes
-3 Add-On Instructions
o4 Data Types
Cg User-Defined
L Strings
L Add-On-Defined
[ Predefined
-, Module-Defined
L Trends X X Statuz: Offline I
453 IO Cenfiguration
=] H Backplane, CompactLogix System
[0 1769-L32E testanalog
E|.' 1769-132E Ethernet Port LocalEMB
w5 Ethemet
-0 CompactBus Local
— fl [311769-IF4FXOF2F/A an
fl [411769-F4FXOF2F/Aanl  _

4l m 1w

abe Jeis

m

Ok I [ Cancel ] [ Apply ] [ Help
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f RSLogix 5000 - Analog_Test Sample [1769-L32E 20.12] - [Module Properties: Local:3 (1769-IFAFXOF2F 1.1)]

% File Edit View Search Logic Communications Tools Window Help

EECERI TR

Offline 0, FRUN Lq}ﬂ s Path: IAE,ETH\F‘—1\132.1BB.1 2\Backplanei0r

No Forces [ FS:T
Ho Edits =9 o

CERG [ENE QAR | sk

==

H il k=l MOU mUm AMD DR ROR SWPB MOT clR BTD

< AGG-0n_J_Alms_£_BE_{_TmerCounter__NpUUOURAL CompuiEiiahn

Move/Logical

GE

Controller Organizer - X

£3 Controller Analog_Test_Semple
~[@ Controller Tags
-1 Controller Fault Handler
[ Power-Up Handler
£ Tasks
-8 MainTask
-8 MainProgram
-i@ Program Tags
ED MainRoutine
[ Unscheduled Programs / Phases
51 Motion Groups
1 Ungrouped Axes
.. Add-On Instructions
£ Data Types

abe pes

[ User-Defined
[y strings
-’ Add-On-Defined
L Predefined

[ Module-Defined

[ Trends

- /0 Configuration

{0 Backplane, CompactLogix System

& Ethernet
80 CompactBus Local
-8 [311769-IFAFXOF2F/A anl

General | Connection | Input Configuation” | Input Alams | Dutput Configuration? | Dulput Linits

[ channel] Enabie| output Range |

Data Format |

0 0V to 5V

| v PercentRange )

1 1 ¥ [(mAto20mA [ JRaw/Proportional |

9 1769-132€ Analog_Test_Sample
o 1769-132E Ethemnet Port LocalENB

Status: Offline |

0K ] [ Cencel ] [ Aeob | |

Help

9. Output limits can be set from 0 to 32764 or 10000

Illustration for Reading Analog input voltage and Displaying Analog output voltage

(using Ladder Diagram):

Obijective: Read and write voltage using Analog module

Steps:

Create a ladder, Use MOV instruction, In Mov instruction two parameters such as Source

and Dest is available.

Select Input channel Local:3:1: ChOData for source. This reads the analog voltage data.

Select Output channel Local:3:0: ChOData for Dest. This writes the analog voltage data.

abeg e

Hy TR @R ) ™

Ladder Diagram:

T H O R W R W

=

-3 Controller Analog_Test_Sample Ik
Controller Tags
(3 Controller Fault Handler
(3 Power-Up Handler
5] Tasks
[=! @ MainTask
= @ MainProgram
Program Tags
B MainRoutine
(3 Unscheduled Programs / Phases
=5 Motien Groups
(3 Ungrouped Axes
3 Add-On Instructions
5] Data Types
Cﬂ User-Defined
[, Strings
[, Add-On-Defined
[, Predefined
Eﬂ Module-Defined
L3 Trends
=451 /0 Configuration
-0 Backplane, CompactLogix System
ff0 1769-132E Analog_Test_Sample
(- ¥ 1769-132E Ethernet Port LocalENB
&5 Ethemet
5.6 CompactBus Local
fl [311769-IF4FXOF2F/A anl

MO
Move

Source Local:3:1Ch0Data
04

Dest  Local3:0.Ch1Data
04

(End)
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DEPARTMENT OF ELECTRONICS & INSTRUMENTATION ENGINEERING

Connection in Hardware module:

Connect power supply with (1-10 V range) Positive terminal to VinO+ (input) and
Negative(Gnd) to Analog common in Module3 (slot3).

For each voltage input given from power supply, the Mov instruction will read and display
the scaled values. The approximate scaled values are listed in the table below: (this is listed
for 0-10v with output limits 0-10000 scaling value. This might change for different scaling
limits.)

Voltage (v) | Scaled value
500
1000
1500
2000
2500
3000
3500
4000
4500
0 5000

P OO INO|OTAWIN|F

Inference: Voltage is acquired and displayed using analog module.

Follow up: Connect any sensor which gives voltage output. Read the values and
display.
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llustration of Reading Analog input Current and Displaying Analog output current
(using Objective: Read and write Current using Analog module

Steps:

Create a ladder, Use MOV instruction, In Mov instruction two parameters such as
Source and Dest is available.

Select Input channel Local:3:1: ChlData for source. This reads the Analog Current
data.

Select Output channel Local:3:0: ChlData for Dest. This writes the Analog Current
data.
Ladder Diagram:

rrrrrrrrrrrr ganizer v A E% & 53 & v ‘
| BHeE B s

£4 Controller Analog_Test_Sample

Controller Tags
-[3 Controller Fault Handler o Move —
. i | Power-Up Handler Seurce Local:3:.Ch0Data
3 Tasks
258 MainTask
-8 MainProgram
~[# Program Tags
BB MainRoutine
[ Unscheduled Programs / Phases
-3 Motion Groups
«[1 Ungrouped Axes

be e

0e
Dest Local3:0.Ch1Data

<
{33 Add-On Instructions Tag Element Local:3:0.ChiData
{31 Data Types Element Data Type: INT
- Cy User-Defined Tag Data Type: AB:176_IF4FXOF2F:01
(5 Strings ) Tag Scope: Controller
3 Add-On-Defined | value:0

[ Predefined |
Ejfy Module-Defined
[ Trends
3 1/O Configuration
£ { Backplane, CompactLogix System
0 1769-L32E Analog_Test_Sample
(=~ 1769-L32E Ethernet Port LocalENB
&5 Ethernet
-8 CompactBus Local
- [311769-IF4FXOF2F/A anl

L1 ] MainRoutine” [ [

Connection in Hardware module:

Connect current source with (4-20mA range) Positive terminal to linl+ (input) and
Negative(Gnd) to V/I 1-.

For each current input given from current cource, the Mov instruction will read and
display the scaled values. The approximate scaled values are listed in the table
below: (this is listed for 4-20mA with output limits 0-10000 scaling value. This might
change for different scaling limits.) Here output will be viewed using multimeter.

Current (mA) | Scaled value
4 100

7 2000

8 3000

10 4000

14 6000

16 8000

18 9000

20 10000

Inference: Current is acquired and displayed using analog module

Follow up: Connect any sensor which aids in reading and displaying current values.
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Procedure for Configuring the SCADA System and Creation of
the Ladder Logic in ClearSCADA
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Ed ViewX - ETH_RTU_02.B1_1
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53 ViewX - ETH_RTU_02.BI_1
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03 ViewX - ETH_RTU_02.BO_1
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