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Acronyms, Abbreviations and Units

Q Ohms

e Percent

N/O Normally Open

NC Normally Closed

AC Alternating Current

HMI Human Machine Interface

PLC Programmable Logic Controller
DC Direct Current

ms Milli-seconds

Hz Hertz

TON Timer ON delay

TOF Timer OFF delay

TP Time Period

SCADA Supervisory Control And Data Acquisition
e Input/Qutput

Table 1 Abbreviations, Acronyms and Units table
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Task 1

Literature review

Introduction

Within Industry, there are Programmable logic controllers (PLCs). The three main PLCs that
are used can be seen below. PLCs are used within industry as controllers for processes, which
are automated. Within certain applications such as the steelworks there are very harsh
environments, this is where PL.Cs can be used, as they only require minimal human
incorporation. Minimal human incorporation, meaning there may be adjustments needed to
the system if something goes wrong or standards and regulations are changed. PLCs are
extremely robust and adaptable. The PLCs use their own ‘languages’ to be able to carry out a
process. [3]

PLCs are often the most important piece within an automated system for keeping quality of the
product to its highest. Due to the way that the PLCs can work, there are functions that will be
able to monitor the progress of the process and ensure quality. With the monitoring of the system
there will also be logs to look through for an Engineer/Operator to make sure of their quality. [3]
One of the main reasons that a PLC is used within industries is that, tasks will become repetitive.
Most people when doing the same thing will become disinterested and may cause quality issues
which is why a PLC will be better at the job because of its efficiency and lack of human
emotion/error. Due to the automation of tasks that PLCs can take over, people are then able to
move into roles that are more technical and allow the companies to move to a higher utilisation
of the workforce that is at hand. [3]

PLCs in general within todays standards are suffering with improvements of the internet. The
PLCs are suffering because they need to be involved with Wi-Fi and incorporate speed increases
which are required by customers.

Finally, PLCs are used within industry much more than other types of control systems. Another
type of control system would be a Microcontroller. These processors are expensive in
comparison to a PLC. The PLCs are much more cost effective due to how cheap and effective
they are. Although they may not be as cheap as possible when first automating a system. The

PLC will bring in a large profit due to the automation of the system. [2]
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Along with the microcontroller being much more expensive than a PLC, the micro controller will
need multiple within the system to work rather than just a single micro controller as one
microcontroller will only work with one output increasing the price of the system by a large

amount. 1]

Siemens Logo! 8

This PLC is the most common and utilised PLC within industry because of its user-friendly
interface. All of the languages that are used on PLCs to make a system work can be used on
this PLC. With the series 8 model of the Logo! There are eight versions of the device. These
eight devices will be able to work on different voltages. Some of these devices also have a
display that can be used on them. The unit uses an Ethernet port/interface for the unit for
linking a PC/Laptop to the PLC. Memory for the unit has been increased from previous
generations to 400-block memory. The unit also has 40 functions, which have been preset for

users to use within their programmes. [ 10]

Allen Bradley ControlLogix 5580

This PLC is a new model, Rockwell’s Allen Bradley PLCs however are common within older
industry with many conveyors because it is able to force contacts on and off so the engineers
will be able to go through the PLC code and make sure that the outputs/components are
working. The ControlLogix 5580 has a large user memory at 40 MB. The I/O points are also a
large amount at 128,000 digital points and 4 000 analog points at the PLCs maximum. For its
site use the PL.C has a working temperature range of -25 °C to 75 °C. This PLC has been
tested to ANSI and ISA Class G3 standards with many other certifications alongside such as,
CE and IEC 62443-4-2.[11]
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Gem80

This is the oldest type of PLC within the three that have been chosen, these PLCs are often
seen within steel works due to their rugged make-up. These PLCs began their life in the 70’s.
the PLCs became a large part of industry such as mining, food, gas, oil and automotive within
a short space of time and are still used in todays applications. The Gem80 will connect to all
of the inputs and outputs within a system similarly to that of a PLC of another brand. The
highway of inputs and outputs will be used so the input data can be stored and the output can
be assigned and moved to the system. Whilst the Gem 80 is an old PLC, there have been
many updates within the lifespan of the PLC. The PLC can now work on almost all versions

of windows with windows 10 being the latest available update supported. [6]

Advantages & Disadvantages

PLC Pros Cons
Siemens Logo! 8 e Modular PLC e Affected by the
e Display environment
¢ Fastinstallation time e Although cheap the
e Directly connect quality is not as good
outputs in comparison to other
e Internal timers PLCs
e Smaller footprint e Extension needed if

° Eﬂ.Slly modified there are more Outputs

systems in the system

e [EHasy set up [4]

[4]
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Allen Bradley e Easily expanded e Expensive initial cost
ControlLogix 5580 e High availability for ¢ Long lead times for
training replacement parts
¢ Good failsafe e Licensing and
operability maintenance is
e Linking with other expensive
software or systems
e Process biased PLC 5]
e Reliable
¢ Long life span
(5]
Gem80 e Low Cost ¢ Out of date software
¢ Small footprint e Qut of date hardware
e Reliable e The environment will
¢ Long life span affect the performance
e Backwards of the PLC
compatibility with (7]
older systems and
programs
6]

Table 2 advantages and disadvantages of three different types of industry used PLCs
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Task 2
Process design

Factory 1.0 screen shot

El 2 Type here to search

Figure 1 Factory 1.O System
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Task 3
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Ladder Logic Program & Tag Table

L L L L

Hame
Stam Bunen
Stap Burton
Ol sersd
Dilfsens 1
diffuse sensor 2
diffsens 3
Diffuse sensard
Diffuse senzars
Difiuze sensars
weight
Comeyerd
Cormveyor 1
Corveyor?
Conveyord
Corveyord
Corveyor §
Comveyors
conveyor scake +
Siren
Fusherd
Fushert
Cormveyor 7 spur -
Corveyor 8 spur +
wheel sorer
wheel sorer lefe
wheel sorer right
Startup Light
Stack Light ED
Stack Light BED 1
Stack Light YELLOW
Stack Light YELLOW 1
Stack Light GREEN
Stack Light GREEN 1
Cormveyors
Conveyor 10
curved conveyer
Curved conveyor |
aight scale
Operate
scale cantral

Tag table.
Default tag table
Defaulitag table
Dedault tag table
Default tag table
Default tag table
Default tag table
Dedault tag table
Default tag table
Default tag table
Default tag table
Defaulitag table
Dedault tag table
Default tag table
Default tag table
Default tag table
Dedault tag table
Default tag table
Default tag table
Default tag table
Defaulitag table
Dedault tag table
Dedault tag table
Default tag table
Default tag table
Dedault tag table
Default tag table
Default tag table
Default tag table
Defaulitag table
Dedault tag table
Dedault tag table
Default tag table
Default tag table
Dedault tag table
Dedault tag table [w]
Default tag table
Default tag table
Defaulttag table
Dedault tag table
Default tag table

Beol
Bool
Bool
Baol
Bool
Baol
Bool
Bool
Bool
Real
Bool
Boal
Baol
Bool
Baol
Bool
Bool
EBool
Boal
Boal
Bool
Bool
Bool
Baol
Bool
Bool
Bool
Beal
Boal
Bool
Bool
Bool
Baol
Bool
Bool
EBool
Beol

Bool
Bool

Figure 2 PLC Tag Table
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Hame

scale control
boxloaded

meady

waming

wamingt

waming1

waming2

waming3

wamings

wamings

wamings

waming?

Alarms

Alnrm0

Alprmt

Alarm

Alarm3
Alarma
Alarms
AlsrmE
Master Alarm
counter clesr
Small Counter Clear
Large Counter Clear
Madium Counter Cear
Feavy Medium Courter Clear
eighted Baves
small ot
medium out
Master counter
large b courter
Feavy Medium
ready weight

Add new

Figure 3 PLC Tag Table 2

Tog tsble.
Default tag table
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Default tag table
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Default tag table
Default tag table
Default tag table
Default1ag table
Default tag table
Default tag table
Default tag table
Default tag table
Default ag 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




Robbie Herbert
2405914
Applied PLCs Assignment

Network 1:

%FC3000
HAH)-PLC-Lab-Function- 571200
N (L]
Network 2:
w60 LR BM151.7 SM100.0
“start Button® “Stop Button® “Macter Alarm® “Operate”

1 1L 1.1
— 1F L
BMI00.0
*Operate”

TR
“stack Light “Stack Light
YELLOW GREEN"

Figure 4 PLCRung | & 2
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%DB1
“IEC_Timer_0_DB"
%M100.0 TP %Q17.0
"Operate” Time “Siren"
1 N Q { )
T#2s PT ET — T#0ms
%Q180
“Start up Light™
L —
%DB2
“IEC_Timer_0_
_1°
TON %0161
Time "Conveyor 1
IN Q { )
T#2s — PT ET—T#
%DB3
“IEC_Timer_0_
De_2"
TON %016.0
Time “Conveyor(™
IN Q { }
T#2:_500m: PT ET T#
%DB4
“IEC_Timer_0_
L T
TON %Q16.2
Time “Conveyor2™
IN Q { }
T£35 PT ET T#
%DB7
“IEC_Timer_0_
DB_6"
TON %0163
Time “Conveyor3®
IN Q { )
T#35_500MS PT ET T&#0n
%DB38
“IEC_Timer_0_
7
TON %Q16.4
Time “Conveyord™
IN Q { }
T#45 —pr ET —T#0n

Figure 5 PLC Rung 3
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%DB11
“IEC_Timer_0_
D8_10r
TON %0165
Time "Conveyor 5"
IN Q { )
PT ET ¥
%DB12
“IEC_Timer_0_
DB_11°
TON %Q16.6
Time “Conveyor 6
IN Q { }—t
T&S BT ET T#0r
%DB13
"IEC_Timer_0_
D817
%Q17.3
TON “Conveyor 7
Time spur -
IN Q { }
PT ET —T#0r
%DB14
“IEC_Timer_0_
B_13°
%0174
TON “Conveyor 8
Time spur +"
IN Q { }
T#6 T ET &
%DB15
“IEC_Timer_0_
DB_14
TON %Q175
Time “wheel sorter”
N Q { )
T#65_S00MS — PT ET —T#
%DB24
"IEC_Timer_0_
D8_15
TON %0Q18.7
Time “Conveyor 9°
IN Q { }
T#75—PT ET—T#

Figure 6 PLC Rung 3
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%DE26
*IEC_Timer_0_
D8_207
TON %»Q19.0
Time “Conveyor 107
N Q { —
T#75_S00MS — pT ET — T#0r
%DB27
"IEC_Timer_0_
DB_21"
%019.1
TON “curved
Time conveyorQ’
N Q { —
T#85 —py ET —T#0n
%DEBE28
“IEC_Timer_0_
DB 2T
%0192
TON “Curved
Time conveyor 1
IN Q { }
T#85_S500MS — pT ET — T#0ms

Figure 7 PLC Rung 3
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Network 4:
%DBE wDBS
"IEC_Timer_0_ "IEC_Timer_0_
DB S DB_4"
%17.0 TON TOF ®017.1
*Diff sens0” Tirne: Time: “Pusher(”
L —m Q N Q { F—
T#450MS — pT. ET T#S00M FT ET—Th
Network 5:
%DE9 %DB10
1EC_Timer_0_ "IEC_Timer_0_
DB & D8 9"
w171 TON TOF w0172
“Diff sens 17 Tirme Time “Puther!”
IN Q IN Q { —
TEE00MS PT ET TE T#200MS FT ET T&#0m
Network 6:
%0167
%M100.0 BWMI01.1 “comvayer scale
“Operate” “scale control” +
i} 1 { —
Figure 8 PLC rung 4,5 & 6
Network 7: Alarms
WME151 wWMI51T
"‘"""‘"I‘ “Master Alarm’™
. R
By .
Q181
“Stack Light RED™
{ —
w0e2
“Stack Light
RED 1°
{ p—
Network 8:
wDe1r wDais
1EC_Times_0_ “IEC_Timer_0_
D8_I6" DB_17"
WM102.2 BM0L1 ToM wA1023 TON w1023 WML
Thox ke “scale control” Time Tready” Time Treacy” Tscabe control
I {5} L Q {5} Q {R} {Rp—t
T#S50MS — PT ET # ET #

Figure 9 PLCRung 7 & 8
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Network 9:
%0819
"EC_Timer_0
oe_18"
w72 TOF wM022
“dttuse sensor T Tima “nox Ioaded”
| ——w Q { —
TESCOMS — T BT
Figure 10 PLC Rung 9
%0820
NEC_Timer_0,
De_19"
wQ17.7
SM103.3 ™ | 00 “wheel sorter
‘ready’ Time MOVE "’i:J' "‘*Im Aghe
-
| | N qQ EN— En | e [ {Rp—
s—gs R Tams %030 SMDI00 4.2
“wegnt —IN o OUTY —— Teady weighe ®Q17E
"wheel sorer left’
—AS}—
%Q17.7
A0 “wheel sorter
“reacly weight” rght
s —
4.7
Q176
"wheel sorer left’
—{R}—

Figure 11 PLC Rung 10

Network 11:

®MOD300 *Q030
“ready weght' — N &} OUTY — "Welghe scaie”

Network 12:

%DE16
EC_Cowntar_
0_pe
BM100.0 =173 cm
"Operate” “dift serc 3° e
I} ||
1T 1T @w Q
MW 210
SAMN52.0 OF — "Master counter
cowmer ciear”

Figure 12 PLC Rung 11 & 12
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Network 13:

%DE2Y
EC_Courter
o_pa_r*
%M 100.0 *Q17.1 c
“Operate” “Pusherd Uire
] | ] L
11 1T @ Q
=MW212
SM1520 “large b
“courmer cear” oy — counter
1|
T Lod
L
SM154.0
arge Coumer
Ciear
] |
1T
Network 14:
wDE22
VEC_Cowrmer_
0_Da_
BM100.0 w174 [=11]
“Operate’ Diffuse sensor 4 ire
1| ||
1 r 1F =4 Q
MW 202
=M152.0 oV-— "smadl ouT
"CowMeT Caar
] |
11 R
- -
SM153.0
Small Countter
Ciear
] |
11

Figure 13 PLC Rung 13 & 14
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%0823
MEC_Counter_
0_D@_a"
%M100.0 7S [=1]
“Operaze” “Diffuse sensor 5° Uit
] | 1L
1T 1T @ Q
W 204
SMNS20 O — “midium out”
“cowmer cear”
] |
11 L
L
BMSS0
“Medium
Courter Cloar”
] |
11
Network 16:
w0E25
EC_Cownter_
0_D@_s"
BM100.0 w75 cau
“Operate” “Diftuse sensor 6 Ut
| { | @ @
BMW2I4
SMS20 O — “Heavy Madium®
“coumner cear”
] |
10 R
L)
BMSE0
“Heawy Medium
Courzer Clear”
11
LI

Figure 14 PLC Rung 15 & 16
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Network 17:

wqies
WM1S0.0 =081 “Stack Light
wamingd” “Stack Light RED" YELLOW 1°
1L l {
1t 4 { —
wM150.1 w0182 wQ183
“warmingl *Stack Light Stack Light
{ | WD 1 YELLOW
A { —
w502
“warning2”
11
L |
w1503
warningd
11
L ]
w504
“warningd”
] L
1T
M1505
wamings”
1L
LI |
LTLNT
“wamings™
1 |
1F
SAS0T
-Mr'!':.:r
11
L |
Figure 15 PLC Rung 17
Network 18:
g BM150.0
‘medium out” -N‘I"‘Iﬂgt-
- | .
it [ { —
RARN204 SM151.0
“medium out” “Alarma”
- | .
Uimt | 1 ’_'

Figure 16 PLC Rung 18
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SMW214 SM150.1
Hoavy Medium warming T

x| ¢ r—

bt SM151.1
“Heavy Medium® “Aarm1

R S

Network 20:
MW 202 SM150.2
“sma ""'I" “warming
|L;m| :
_W\'I’.‘UJ_ wM151.2
small out’ ARz
| =
Network 21:

wMW212
“large box w1503
count ‘warming ¥

S { —

SMW212

“large box SM1513
counter “MarmI

|  —

Figure 17 PLC Rung 19, 20 & 21
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Task 4

HMI Integration
HMI Tag Table

HMI tags

| bame Tag table | Detatype w
@ Operate Defauit tag table Boal
a Small Counter Clear Defaulttag table Boal
4 Large Counter Clear Defaiit tag table Boal
@ stack Light YELLOW Default tag table Boal
4@ Stack Light RED Default tag table Boal
@ stack Light GREEN Default tag table Boal
A counter clear Defaut tag table Boal
a Master Alarm Defaulttag table Boal
4@ HeavyMedium Counter Clear  Defaulttag table Boal
a Alarms Defaulttag table Boal
A Alermd Defaut tag table Boal
a Alarm3 Defaulttag table Boal
@ Alermd Defautt tag table Boal
a Alarm1 Defaulttag table Boal
@ wamingd Defaulttag table Boal
@ wamingl Defauh tag table Boal
A waming2 Defaulttag table Boal
@  wamings Defauk tag table [=] Boal
@ wamingd .Demi\uq table Boal
a Alarm2 Defaulttag table Boal
4@ Medum Counter Clear Defaulttag table Boal
a wamings Defaulttag table Boal
@ waming? Default tag table Boal
a  Aemo Default tag table Beal
@ wamings Default tag table Boal
a weight Defauit tag table Real
@ resdyweight Default tag table Real
@ HeavyMedium Defauittag table uint
@ large boxcounter Default tag table Uint
@ Mastercounter Defauittag table Uit
-a small out Default tag table Uint
@ medium out Defaulttag table uint

<Add newve

Figure 18 HMI Tag Table
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Error Screen
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Task 5

Formal Report

Literature Review

Within the literature review there were a few small sections, firstly what is a PLC, which is
explained by using references and some prior knowledge from previous classes. Secondly, there
were different types of PLCs, which have been explained, and then their advantages and
disadvantages were given. All of the reading material that have been used within the report has
been placed in the references. Within the literature review some basic applications of PLCs has
been explained with different types of PLCs being able to link to the application, this is to show
which is best at a particular process.

The PLCs have also been spoken about in ways of their reliability for example the environments
that the PL.Cs will be used within.

Within the Literature, review there is also a section on advantages for people. As a PLC can
work alone majority of the time after a button is pressed, people can move into other job roles
and could get upskilled into higher roles to improve the workforce.

Also the Literature review shows, there are other options that are not PLCs. These options are
microprocessors. Advantages to using a PLC was given in the way that a microprocessor is much
more expensive than a PLC. Also within the current state, the Microprocessors will take an
extremely long time; some may take up to 50 weeks to come depending on their structure and
their system that they will control.

Advantages and disadvantages of the three types of PLC are then put into a table. These PLCs
advantages and disadvantages were found on reputable websites and PDF documents by using

search techniques along with google scholar.
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Factory 1.0 Explanation

Within the Factory 1.0, there are many components. These include

¢ Conveyors

e Curved Conveyors

e Incline Conveyor

e  Weigh Scale

e Pop Up Wheel Sorter

¢ Diffuse Sensors

e Stack Lights

e  Warning Light

e Siren

e Pushers

e Removers

e Emitter

e Start Button

e Stop Button

¢ Emergency Stop

e Box
These components are placed in a specific order due to what is happening in the order of the
program. However have been changed order to create a more streamlined system for example
removing the Medium boxes first. The stack lights, start stop buttons, the warning light and the
siren were all placed on the box. The start button, stop button and emergency are on the box to
start the system without the HMI if needed. All of the conveyors will come on in sequence to
avoid overcurrent. The pushers will push two types of boxes. Pusher O will push the largest box
that is on the system, the boxes will then go up the incline conveyor. Pusher 1 will push the
medium sized boxes regardless of their weight, which will then go through the weigh system.
The smallest boxes will not be getting pushed at all and will go through the conveyor system

fully to the remover.
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Rung Explanations

Rung 1

This first rung is to connect the PLC ladder diagram to the Factory 1.0 software. This will ensure

that the system works.

Rung 2

This second rung is the start of the full PLC ladder diagram. The rung includes a start button
(N/O), a Stop Button (N/O) which is switched to N/C. A master alarm contact, which is N/C,
which turns off the system if there is an error. An operate contact which is N/O to act as a retain
to keep the circuit powered. Finally there are three coils which are the operate, stack light Green
and a second stack light which is also green. Two N/C contacts are in the system also to turn off
the green stack lights when the yellow ones are energized when there are 5 boxes in the

palletising section.

Rung 3

The third rung within the system is the startup sequence; each item will come on half a second
after the other; however, the siren and the startup warning light will stay on for two seconds and
then in sequence the conveyors will come on. This whole sequence will last for eight and a half

seconds.

Rung 4

This Fourth rung will make use of a diffuse sensor, two timers, one TON and one TOF and a
pusher. . The diffuse sensor will be highly placed so the larger boxes will be the only ones to be
pushed. The diffuse sensor is a N/O contact, The first timer is used to ensure the correct box is
pushed. The second timer that is used will make sure that the box is center when the pusher is

operated.
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Rung 5

The Fifth rung is the same as the fourth rung, except there is a different pusher with a different

diffuse sensor for the medium sized longer boxes.

Rung 6

The sixth rung is used for the conveyor scale to operate. There is an N/O contact, which is tagged
to operate which will close when the start button is pressed. There is a second contact which is a
N/C which will stop and start the conveyor when the medium boxes need to be weighed. The coil

is then the scale conveyor.

Rung 7

This rung is connected to the master alarm, this is also connected to the warnings on the HMI,
the contact will energize when something has gone wrong such as boxes falling off the conveyor
system. The master alarm coil will then activate which is also tagged to a contact in the second
rung, which will stop the system. Two red stack lights will come on to indicate that there is a

problem within the conveyor system.

Rung 8

This rung is the weigh conveyor control network. This network uses a N/O contact which is
tagged to box loaded, this will energise when there is a box that is on the weigh scale. This will
then set the scale control contact, this is tagged in the operate rung for the weigh scale which will
turn the conveyor off for 550ms. The timer will then set the ready contact used for the pop up
wheel sorter, which is used in a later rung. a second timer will then be used for 500ms to then
reset the ready contact and the scale control contact to start the weigh conveyor back up and reset

the pop up wheel sorter. [8]
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Rung 9

Within this rung there are three elements. The first of which is a N/O contact which is connected
to another diffuse sensor. This is in the middle of the weigh conveyor. A TOF timer will activate
and then activate the coil, which is box loaded will then energise and stop the previous rung

within the system.

Rung 10

This network is used for the pop up wheel sorter control system. The N/O contact ready within
the older rung for the weigh conveyor will energise and close the contact, a TP timer is then used
which will pulse when the ready contact has been energised for Sms. The next element within the
rung is a move operation, the weight that is on the weigh scale will move out and close one of
the next contacts, if the contact is less than 4.2 then the wheel sorter will set to move left and
reset moving right. If the weight is more than 4.7 then the wheel sorter will set the wheel sorter
to the right and reset to the left so it is able to move each way depending on the weight of the

medium sized box. [8]

Rung 11
This rung has a move operation; this will be used for the HMI to be able to see the weight of the

box on the root screen using a small display.

Rung 12

This is the first counter operation within the system this will be used to count all of the boxes,

using a diffuse sensor. The master counter clear button will also clear the counter.

Rung 13

This rung has the second counter within the system. The network has a pusher, an operate and a

counter clear contact. One operate, the pusher and the counter clear are all N/O contacts. The
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other operate contact is a N/C. the operate will be constantly energized when the system is
running, the pusher contact will then close and the counter will count up. This will be shown on
the HML. If the counter clear button is pressed then the counter will clear its value and go back to

ZEro.

Rung 14

This rung is very similar to the master counter, except when pusher 0 is activated the counter will
count for the smallest boxes. The counter will also clear when the system is turned off or the

counter clear button is pressed.

Rung 15

The next rung is another counter, this is a counter for the medium boxes This is tagged to a
medium out which will be counted by a diffuse sensor at the end of the conveyor and will appear

on the HMI.

Rung 16
This is another counter system, which will count the heavy medium boxes at the end of the

conveyor system similarly to the previous network.
Rung 17
This network is used to bring on the yellow stack light if there is a warning. The yellow stack

lights will turn off because of the N/C contact for the stack light red if the stack light red is

energized.
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Rung 18

This network is used to bring on the warning light and the alarm for the medium boxes. Using a
mathematical operation for a contact for equal to, as soon as the medium out contact has counted
to 5 the warning 0 will energise. This will turn on the yellow stack light. As the system keeps
counting the counter will count to 10 and then an alarm will come on, this will stop the system

and bring on the red stack lights turning off the yellow stack lights.

Rung 19,29 & 21

These networks are also the same as the previous network using different boxes. When the heavy
medium boxes count to 5 the yellow stack light will come on and when they count to ten the red
stack light will come on and the system will stop. Each network will count a different box and

bring up the warning or the alarm within the system.
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HMI Integration

A root screen was created, this screen has all of the important information for a person operating
the system to see. Six buttons are on the root screen, four lights are on the root screen also.
Finally, there is also five displays that will show the box count, and there is one display which
will show the weight of the box. The four buttons are as follows; the green button is the start
button which will start up the whole system.

The red button is the stop button, which will turn off the system.

The third button is the emergency stop button. This button is used when there is something that
has gone wrong. This will stop all of the system and will bring up alarms.

The fourth button is the counter clear button, this will clear all of the counters on the display for
the root screen.

The fifth button on the screen is the double arrow. This button change the screen appearing on
the HMI, this button will take the operator to the engineers screen.

The final button on the screen is the single arrow. This button will change the screen so that the
alarm and warning screens will show.

The lights on the screen will also show depending on the situation. The green stack light will be
lit when the system is operating normally. The yellow stack light will turn on when there is a
warning that has been triggered within the system. The red stack light will come on when the
system is stopped because of an error/alarm. An example of an alarm would be if the emergency
stop button were to be pressed. The final light that is on the root screen is a visual aid for the
button counter clear being pressed so that it can be seen that it works and if the counters don’t

clear then something is wrong.

The Error Screen

Within the error screen there are 16 lights, these are connected to separate things. The warning
lights will show and cause the yellow stack light to come on. These warnings will not stop the
system; they will only alert the operator that can go wrong.

The other side of lights are the alarms. The emergency stop is also on the alarm side. This is

because the alarms will stop the system from working, as will the emergency stop. If any of these




Robbie Herbert
2405914
Applied PLCs Assignment

lights are shown it is because of a fatal error and the system needs to be looked at.

The master alarm will come on when any of the alarms are triggered and will cause a shutdown
to the system. Two buttons on the screen include the home button, which will take the operator
to the root screen. The second button is the double arrow forwards, which will take the operator

to the engineers screen.

The Engineers screen

This screen will consist of 17 buttons. The 17 buttons will all clear a warning or an alarm
depending on what it is tagged to. Warning one will clear the light warning one for example and
so on. There is also a button on the engineers’ screen that will clear the master alarm. The master
alarm on the error screen will not go back to green unless the master clear button is pressed on
the engineers screen. There are also two other buttons on the screen that do not correlate to
warnings or alarms, these two buttons are to change the scree, the one will change to the root

screen. The other button is the single back arrow, which will take the operator to the error screen.
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RESEARCH-INFORMED LITERATURE

[

y‘ Reasonable literature review of PLCs on the
market, could have been improved with a few
more devices and some images 66%

KNOWLEDGE AND UNDERSTANDING

6.6

[

y‘ The factory looks good with all of the required
components included plus a few others. Your
factory operates well and demos very well. 75%

ANALYSIS
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(

y‘ Your ladder logic program is comprehensive and
well documented throughout with an alarm
strategy. Although the alarm strategy does not
appear to function as expected 66%

PRACTICAL APPLICATION AND DEP.
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[

y‘ Your HMI screens are reasonably laid out and
informative for the operator but the engineer
screen is a little to busy and mainly replicates the
engineer screen. 72%

SKILLS FOR PROFESSIONAL PRAC.
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y‘ The report is nicely presented with the network
operations described.. The illustrations are good



and clear. A good selection of references. 70%



