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Introduction
The following report details some of the various types of PLCs (Programmable Logic Circuit) used within industry. I will also discuss the various advantages and disadvantages of each PLC type that I have identified. Later in the report, I will detail each of the elements I have added to construct a functioning conveyor system, such as the physical elements i.e. conveyors, pushers and sensors, as well as the TIA programming elements to link the physical elements to the relevant networks, allowing the full function and display of each component. I will also detail the relevant screens created to display various characteristics of the conveyor such as: quantity of boxes emitted, the quantity of each size emitted as well as the error count.























Task 1

Within industry there are three main types of PLCs used. These are:
· Fixed Integrated PLC – This is where an IO and a controller are within a single unit. They are used for basic functions 
· Distributed PLC – This type of PLC relies on a network connection between the controller and IO to function.
· Modular PLC – This type of PLC includes separate modules for the IO and controller, which are mounted into a rack/chassis.
Fixed Integrated PLC
	Advantages
	Disadvantages

	Relatively simple systems to use
	Not easy to setup initially

	Reliable 
	Uses a fixed circuit operation

	Often small in size/easy to use in a wide range of applications.
	

	Cheap
	

	Well suited to basic applications.
	



Distributed PLC
	Advantages
	Disadvantages

	Can increase plant efficiency 
	If failures occur, skilled operators are required to resolve.

	Enables applications such as production scheduling  
	A failure of one controller can affect more than one loop.

	
	

	
	

	
	



Modular PLC
	Advantages
	Disadvantages

	Capable of housing large amounts of information.
	Large amounts of stock required to use this system.

	Easier fault detection
	Decreases space efficiency 

	Less time to troubleshoot with individual modules
	

	Easy to repair, giving less downtime 
	

	Easy to expand for various applications
	





Task 2
[image: ]
This is an overview of the factory I created, using the factory IO software. This setup uses multiple functions to transport various size and weight packages, from the emitting point to the relevant remover.
[image: ]
The emitter allows various size and weight packages to start at the beginning of the conveyor system.

[image: ]
At the first corner of the conveyor system, I added a sensor specifically to trigger the first of 2 pushers. The first pusher moves all large boxes from the main conveyor to the sub conveyor, then to the following package remover.
[image: ]
This is an image of the large box sub conveyor. The rotating barriers located either side of the conveyor ensure packages remain on the moving belt after being pushed off the main conveyor system. The sensor located at the rear right detects all large boxes passing through and adjusts the error count, accordingly, working in parallel with the first sensor on the main conveyor.
[image: ]
The second of the two pushers is specifically placed to push all medium boxes from the main conveyor to the sub conveyor.
[image: ]
At the end of the main conveyor system the sensor again adjusts the error count, but for the palletising boxes. Once passing through the sensor, it is then taken by the package remover.
[image: ]
Working down the second sub conveyor section, the first element is the weighing scales. This stops for a defined time period allowing each package to be weighed, with each weight displayed on the digital readout to the right of the conveyor. Depending on the weight of the package, the popup sorter will either send the package to the left (as looking at the image) for higher weight (medium boxes) and to the right for lower weight (small boxes).
[image: ]
After being sorted by weight, each package will pass through a final sensor, adjusting the error count accordingly, before entering the remover.




Task 3
[image: ]
Network 2 controls the start/stop functions of the programme, allowing the conveyor to operate and stop when commanded.
[image: ]
[image: ]
Network 3 controls the start siren and start sequence of each conveyor. This is done with the use of timer functions, incorporating delays into the start of the conveyors, in sequence. 
[image: ]
Network 4 shows the siren will sound when the yellow light is illuminated in the start sequence of the conveyor system. On the green light the 4m conveyor will start to function, then will stop when the red light is illuminated.
Network 5 and 6 links to the warning and alarm system on the robot and engineering screens.
[image: ]
Network 7 and 8 links the sensor’s beam being broken and each of the pushers being operated, moving the large and medium/small boxes to the relevant sub conveyor.
[image: ]
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Network 9 and 10 shows the operation of the weighing scales element of the conveyor system. As above, each package will stop on the weighing scales for a defined time period, allowing the weight to be taken and displayed on the digital display to the side of the conveyor. 
Network 11 details the operation of the popup sorter. Once the package has been weighed, depending on the weight of the package, the popup sorter will then move the package to the relevant sub conveyor.
Network 12 links to the robot screen, adding to the total count readout. This network uses the first sensor on the main conveyor system to detect every box added into the conveyor network.
[image: ]
[image: ]
Network 13 shows the link between first counting sensor, to all of the other relevant sensors which are located just before each of the removers. These sensors will count the total number of each size box, as well as the error count. The error count comes into play where boxes may fall off the conveyor. This allows the relevant engineer to review the count of each box size, then potentially where boxes are falling off the conveyor system. This links to network 14.
Network 14 shows the link between the error count and warnings/alarms sounding. This works by using set parameters to ensure the conveyor is running correctly. Should the error count exceed the parameters set on the TIA programme, it will first send a warning to the warning screen, then if it exceeds the second parameters, it will raise alarm 1. This again allows the relevant engineer to identify any improvements/alterations that need to be made to the conveyor system, preventing packages falling off/being unaccounted for.

	






Task 4
[image: ]

To link the various elements of the conveyor system, I used an HMI (Human Machine Interface) screen. The HMI tags seen in the screen above, allow me to connect the elements in the Factory IO to actual functions, linking in with the ladder and PLC tags. Within the HMI screen I used various data types, depending on the function of the element in question. For example, the alarms I have setup, these use a “Bool” (Boolean), this data type essentially is a true/false outcome. Depending on the outcome, the alarm will remain off, or trigger. I have also used “Ulnt” data types within the HMI screen. These have been used in conjunction with the various box size counters. These are used for elements containing actual values. 	









Task 5
[image: ]
I created a “Root Screen” to show all elements of the conveyor system. The red and green light at the top left of the root screen, show whether the conveyor system is active or stopped. The green, yellow and red lights work in tandem with the light stack located on top of the control box, at the start of the conveyor system. This screen also houses an emergency stop button, which will shut down the conveyor when pressed. At the top right of the root there is a button linking to the warning page. Under the “Count” heading on the root screen, these digital readouts show the total number of boxes entering the conveyor system, as well as breakdown of what size boxes have passed through the conveyor. Under the “Error” heading, this displays the difference in value between the number of boxes entering the conveyor and the number of boxes that have passed through the sensors near the relevant box removers. 
[image: ]
I created a warning and alarm page, this allows the relevant operator/engineer to identify where a fault has occurred and the potential root cause of the fault. Depending on the fault that occurs, this will trigger a different warning or alarm. This screen also displays if the system has shut down by use if the “E Stop” alarm at the top right of the screen. 


[image: ]
I have also created an engineer screen. This allows the relevant engineer access to further information as well as setting the parameters for when the warning and alarm sounds for the error counter. These warnings and alarms will activate depending on the parameter that has been breached. I have also added buttons “Reset Counters” and “M Reset”, this allows the engineer to reset the system, should there be a failure, then allowing the system to be restarted.













Conclusion
With use of the various software programs and relevant tools, I was able to create a functioning factory conveyor system. This system incorporates various functions, using elements such as an alarm/warning system, emitter, different size conveyors, pushers, sensors, weighing scales, pop up sorter and box removers. The mentioned elements are linked to appropriate screens to ensure they function as intended. The use of a root screen allows full visibility of the functioning system, displaying the relevant values, such as: counters for various box sizes and error counts throughout the conveyor system. I added a process flow diagram to Appendix 1 showing a functional overview of the conveyor system.
	






















References
· engineerscommunity. 2019. Advantages and Disadvantages of DCS System. [ONLINE] Available at: https://engineerscommunity.com. [Accessed 12 July 2022].
· trainplc.blogspot. 2017. MODULAR AND INTEGRATED PLC : DIFFERENCES, ADVANTAGES AND DISADVANTAGES. [ONLINE] Available at: https://trainplc.blogspot.com/. [Accessed 14 July 2022].
· businesspartnermagazine. 2021. The Biggest Advantage and Disadvantages of a PLC. [ONLINE] Available at: https://businesspartnermagazine.com. [Accessed 10 July 2022].
· dipslab. 2022. Advantages and Disadvantages of PLC. [ONLINE] Available at: https://dipslab.com/. [Accessed 11 July 2022].





















Appendix 1
[image: ]
2                                                                                                                                                         James Team

image4.png
1 : Belt Conveyor (4m) 1





image5.png




image6.png




image7.png
16: Conveyor Scale0 () |}

onveyor Scale 0 Welght

5: Conveyor Scale 0 ()





image8.png




image9.png
Network 1:

Comment
%9000
MHJPLCLab-Function 5712007
en ENO
Network 2:
Comment
w60 e W2017 w1000
“startbution”  “stopbutton”  “Alarm Master” “operate”

it { }

w1000
“operate”





image10.png
Network 3:

Comment
R —

o





image11.png
ks

e





image12.png
¥ Network4: lights

Comment
~  Network5:
Comment

~  Network6:

Comment





image13.png
Network

activate pusher A

Network 8:

Comment





image14.png
Network 8:

Comment

Network 9: conveyor scale stop start

Comment

P

e
L





image15.png
Network 10:

Comment
e - o e

Network 11: weight payload

Comment
T o~
- o il
W - o~
T A

Network 12: counters

Comment





image16.png
¥ Network 13:

Comment





image17.png
Network 14: large boxerror detect

o





image18.png
HMI tags

fofeEOAREEEAREOEAROAOEREEEAREOEEREEEE

Name

Aarm 0
Alarm 1

Alarm 2

Alarm 3

Alarm 4

Alarm s

Aarm s

Alarm Flag

Alarm Master

bbalarm

bb warn

green light

Large Box Counter

Large Box Counter New
Medium Box Alarm
Medium Box Counter Over 4.26.
Medium Box Counter Under 4.25
Medium Box Error Counter
Medium BoxWarning
operate

red light

reset counters

‘Small Box Counter

total count

warning fFLAG

warning0

warning!

warning2

warning3

warningd

warnings

warnings

warning?

yellowlight

Tagwble  Dasope
=] 8ool

Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table
Default tag table

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
uint
uint
Bool
uint
uint
uint
uint
uint
uint
uint
Bool
Bool
Bool
uint
uint
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Connection

PLCname

#va_Conne... o] PLCT

HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.
HM_Connectio.

PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLCT
PLC1

PLctsg deress
e stop =
“Alsm 1

“Alsm 2

“Alsm 3

“Alsrm 4

“Alsm s

“Alsm 6

“Alsmm Flag”

“Alsrm Nsster™

“Large Boxalsm”

“Large Boxwarn”

“green ight"

“Large BoxError Counter™
“Large Box Counter New”
“Nedium Box Alsm”
“Nedium Box Courter O
“Nedium 8o Counter
“Nedizmall Eror Counter”
“Nedium Box Warming®
operate

“redlight”

“reset counters”

“Pallet Box Counter”
“totsl count”

“warming FLAG"
warmingo

warming1

warning2

warning3

warmings

warnings

warmings

warning?

“yellow light"

ccess mode
=] <=ymbolic accezz
<=ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
<ymbolic sccezz
e

Acqisition cycle

=l
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
i

L=





image19.png
Count Error

000§ Fotal Large Box

000 Large Box Medium/Small Box

000 | Medium: Box

000 Smiali Box

000 | paliet Box





image20.png
Warn0:

Warnt

‘Warn2.

Wain3

Warn4:

Warn5,

‘Warn6.

‘Warn7:

E stop

Alarm 1.
Alarm 2
Alarm 3.
Alarm4
Alarm' 5

Alarm:6

At master” (@)

a

] e e ]




image21.png
2]

Alaim Value: Warning: Value

Large Box 00000

Med ] Siial Box

Reset Counters





image22.png
Operational Flow Diagram

Start
button/sequence

—>

operated

Alarm sounds and
light tower
illuminates green

Conveyor belts start
in sequence as
programmed

Boxes emitted on to
first conveyor belt

1]

Boxes pass through
first “Diffuse sensor”
Total box count +1

i

Passes sub conveyor

Pusher 1 activated,

Box passes through

Boxremover  |e— “Diffuse Sensor”. large box counter [¢=—  next “Diffuse
Error count -1 and error count +1 Sensor”?
Medium boxes, po Weighing scales, Pusher 2 activated, Box passes through
" POP e | over (Medium) or Medium/small box |¢=—  next “Diffuse
up sorter moves box "
under (Small) counter and error Sensor”?
to the left
parameter? count +1 ;
] ] Passes through final
Medium/Small Small boxes, pop up “Diffuse Sensor”?
“Diffuse Sensors”  |¢= sorter moves box to ]
passed, error count the right.
1 Palletizing box count
T +1
Box removers !
Box remover





image1.png




image2.png




image3.png




