MARKING CRITERIA AND STUDENT FEEDBACK

!
__|

This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The
marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the
task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

Commnn Assessment Criteria Applicd
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| i, Reszarch-informed Literature
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VER Y 000

Z. Kncwledge and Understanding of Subject
Rateat of krawledge and Understanding of concecis and underhving principies associated with the disciphine

EXCEO7/INGE

e

&b Anaiysis
Analysis, eveluating and syithesis; 1agic, s gurpent and judgement: enalytisal reflection; orgasisabion of ideas and evidence
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3

Excep7ov il

&, Practical Application and Deployment
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2

Excu#r7ronvil
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FdSc & HN COMMON ASSESSMENT AND MARKING CRITERIA

| QUTRIGMITFAL 1 UNSATISFACTTRY !f SATIHALTORY. Fooh © VERY 8OO0 EXCEGERT CALEFTHIMAL
] L il e s ; e o
| : : R R
. FEEER {pquivalent RTFEH fpputeedent | PSR [oquivslenatn | R3S fenulvtinatis iTaaqulonant - lguiv3iens i legAvalort to
| Assesamnnt Critarla s ;?:w 1 AT | (.85 ‘ 50594 : 12 2064 ; 700 190
1. Research-informed Little or no evidence Paor evidence of Referencestoa Inelusion of a range inciusion of a wide | Atomprahensive Qutstanding
f of reading. reading and/or of limited range of of research- range of rasdarch- range of research knowledge of
Literature Views and findings reliance on mostly relevant informead literature, ‘informed literature, informed litarature research-informed
Extent of research unsupportad and inappropriate sources, Some Including sources including seurces embedded In the lliterature embeadded
and/nr own reading, non-authoriative, sources, and/fer omlssions and miner retrieved retrieved work. Excellent in the work.

A n Referancing indiscrlminate use of e{Tors. independently. independently, salection of relevant Outstanding
selection of credible comventions largely sources, Referencing Referencing Selection of relevant and credible salection of relevant
sources, application of | ignored. Referancing conventions evident conventions mostly and credible sources. High-level ant credible
appropri ate convehtions used though nat always consistently appiied. sources. Very good raferencing skills, sources, High-level

> inconsistently. applied consistently, use of referancing consistently applied. refarencing skills
referenc ng conventions, consistently and
cohventions consistently applied. professionally
applied.
Major gaps in Gaps in knowledge, Eviderce of bask Knowledge is Knowledge is Excellent kiéwledga: | Highly detailed

2. Knowledge and
Understanding of
Subject

Extent of knowledge
and understanding of
concepts and
underlying principles
associated with the
discipline.

knowiedge and
understanding of
materlal at this
Tevel. Substantial
inacguracies.

with only superfical
understanding.
Some significant
inaccuracies.

know!lsdge and
understanding of
the relevant
concepts and
underiying
principles.

accurate with a good
undesstanding of
tha field of study,

extensive. Exhibits
understanding of
the breadth and
depth of established
views.

and understanding
of the main
coneepts and key
theories. Clear
awarenass of
challenges to
established views
and the limitations
ofthe knowledge
base.

knowledge and
understanding of
the main
theories/concepts,
and a critical
awarzness of the
amblguities and
limitations of
knowiedge.

|

3. Analysis

Analysis, evaluation
and synthesis; logic,
argument and
judgement; analytical
reflection;
organisation of ideas
and evidence

Unsubstantiated
generalisations,
made without use of
any credible
evidance. Lack of
Togic, leading to
unsupportable/
missing conclusions.
Lack of any attempt
to analyse,
synthesisa ar
evaluate.

$ome evidence of
analytlcal
intellectual skills,
but for tha mest
part descriptive.
|deas/findings
sormetimas illogleal
and contradictory.
Generallsed
statemants made
with scant evidence.
Cenclusions lack

Evidence of some
logical, anatytical
thinking and some
attempts te
synthesise, albalt
with some
weaknassas.
Some evidance to
suppoert findings/
views, but evidence
not consistently
interpreted.,

Evidance of some
logical, analytical
thinking #nd
synthesis, Can
analyse new andfer
abstract data and
shuations without
guidance.

An ermerging
awarensss of
differant starces
and abllity to use

Sound, loglcal,
analytical thinking;
synthesls and
evaluation. Abllity to
devlse and sustain
persuasive
argumants, and to
review the
reliability, vaiidity &
signifitanca of
evidenca, Akility to
communicate ideas

Thoroughly fogical
work, supported by
evajuated evidence.
High quality analysis,
developed
independently or
through effective
collaboration.
Abllity to investigate
contradistory
information and
identify reasons for

Exceptional work;
judiciously selected
and evaluated
evidence. Yery high
quality analysis,
devaloped
independantly or
threugh effective
collaboraticn,
Ability to investigate
contradictory
information and

relevance. Soma relevant evidence to suppor and avidence contradictions. identify reasens for
conclusions and the argument. accurataly and Strong, persuasive, sontradictions.
recommandations, Valid conclusions tanvincingly. conclusions, Highly persuasive
where relevant and Saund, ¢convincing justifiable conclusions
recommendations, conclusions / recommendations.
where relevant recommendations.
4. Practical Lirnites or ro use of Rudimentary An adequate A good #nd A very good An advanced Qutstanding levels

Application and
Deployment
Effective deployment
of appropriate
methods, materials,
tools and technigues;
extent of skill
demonstrated in the
application of
concepts to a variety
of processes and/or
contexts; formulation
of innovative and
creative solutions to
solve problems.

matheds, taterials,
tools and/or
tachnigues.

Littla or no
appreciatian of the
cantext of the
application.

application of
methods, materials,
toals and/or
techniques but
withaut
cansigeration and
compstance, Flawed
appreciation of the
context of the
applicaticn.

awareness and
mostly appropriate
applicaticn of well-
established
methods, materials,
toals and/for
techniques.

Basic appreciation of
the context of the
application.

appropriate
application of
standard methods,
materials, tools
and/or techniquas.
Good appreciation
of the context of the
application, with
some use of
axamples, where
relevant,

application of a
range of methods,
materials, tools
andfor techniquas.
Very good
consideration of the
context of the
application, wih
perceptive use of
exarnples, where
relevant.

Evidence of some
imnovation and
creativity.

application of a
range of methods,
materials, fools
and/or technigues.
Tha context of the
apalication s weli
considered, with
extensive use of
relevant examples.
Applicatian and
deployment extend
beyond established
conventions.
Innavatian and
creativity evident
throughout.

of application and
deployment sidlls.
Assimilation and
davelopment of
cutting edge
processes and
technigquas,

5. Skilis for
Professional Practice
Demonstrates
attributes expected in
professional practice
including: individual
initiative and
cellaborative working;
deployment of
appropriate media to
communicate
(including written and
oral); clarity and
effectiveness in
presentation and
organisation.

Communication
media is
inappropriate or
misapplied.

Little er no evidence
of autonomy in the
completion of tasks.
Work Is poarly
structured and/er
largely incoherent,

tedia is peorly
desigred and/for net
suitable for the
audience.

Poor independent or
collaborative
initiative.

Work lacks
structure,
organisation, and/er
coherence

Can communicate in
a sulable format
but with some racm
for improvemnant.
Can work as part of
4 team, but with
limited invelvement
in group activitles,
Work lacks
coherence in places
and could ke better
structured.

Can communicate
effectivaly ina
suitable format, but
may have minor
errots.

Can work effactively
as part of a team,
with clear
contribution to
group activities,
Mastly coharent
workand isina
suitable structure.

Can communicate
wall, confldently and
consistently in a
suitable format.
Can work very well
a5 part of a team,
with very good
contribution to
group actlvitias,
Work is coherent
and fluent and is
well structured and
organisad.

Can communicate
professionally and,
confidently ina
suitabie format,
Lan work
profassionally within
a team, showing
leadership skills as
appropriate,
managing conflict
and maeting
obligations.

Waork is coherent,
very fluant and is
presented
professionally.

Can communicate
with an
sxceptionally high
level of
professionalism,
Can work
exceptionally well
and professicnaliy
within & team,
showing sdvanced
leadership skills,
Work is
exceptionally
coharent, very
fluent and is
presentad
professicnally.
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introduciion

Widely across program PLCs, ladder logic is used where sequential control of a process or
manufacturing operation is required. Ladder logic is useful for simple or complex systems. As
Bolton (2006) says ‘a ladder logic diagram has two vertical lines that represent the power rails and
then the circuit it constructed on horizontal lines’. ‘On these lines the circuit is constructed, with
each horizontal line made shows one opearation in the control process,’ according to Bolton (2006).

With Ladder logic there is a special Program Logic Controller. For this assignment the PLC used
will be a Mitsubishi FX1S, which has 6 inputs and 4 Outputs. A PLC is a device that can run
machinery by taking the programs that are developed and transferring the data inputted into it.

During the assignment it will show the research and practical used to investigate the ladder logic
that needs to be produced for a PLC program(s). The first section of the assignment will consist of
research. However, this will show the simple ladder diagrams, instruction list and black diagrams
that have been ‘converted’ into one another. This is to ensure that the practical which happens

later in the assignment will run smoothly due to the guidelines made to begin with.

All diagrams, Ladder logic and Block Diagrams, in this assignment are created in Paint.
According to Wray.R (2018) Ladder Logic programs are meant to be ‘easier to understand and
also easfer to spol mistakes, but they do take a lot of space. With List Programing it has the
advantage of not taking a lot of space. An example is if a ladder program takes up several pages,
it can be condensed down to a single page with list programing’

Carys Williams 110538 3



Part A - Tagk 1 (Section a and b)

Logic Czates Ladder Diagrams Instiruction list

7 LD X400 7
H = ) AND X401 7

OuUT Y430 /

AND

LD X400 v

OR ::l——("{ / OR X401 7

OUT Y430 /

LDI X400 Y

NAND j\g———( )1 / ORI x401 7

OUT Y430 V'

DI X400
NOR }N-q\bww{ H J ANI X401
OUT Y430

LD 400 vV
XOR X000 X004 ANI X401

\ |
xooul_z;: / LDI X400

AND X401
OUT Y430

The table above shows the ladder diagrams and the instruction list of each of the gates that are
provided. VWhen a gate shows Normally Open it means it's a 0 and when it shows normally closed
it represents a 1. This is due to the ‘power going through if its O it means it cannot get through if
it's a 1 then it can.

With an AND gate to make a ladder diagram it requires 2 normally open (NO) switches connected:
in series, this only allows an output when all the switches in series are closed. To allow the power
flow through the branch.

The OR gate also uses NO switches however these are connected in parallel to each other. This
allows an output when any of the switches or all the switches are closed.

With a NAND or a NOR gate they both use normally closed (NC) switches. NAND is connected in
parallel to each other and allows an output except for when all the switches have been opened. A
NOR gate consists of NC switches that are connected in series and due to this it only allows an
output when all the switches are closed.

Constructing the XOR is very complicated to explain. It has 2 NO switches and 2 NC switches,
however, when connecting the gates a NO and NC switch go in series and then in parallel a NC
and a NO switch are linked together. The order is very important to ensure the gate works as it

should.
Carys Williams 110538
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Tagk 2

a)
Function Block Diagram Ladder Logic instruction
List
A000 it l
_!\h"\i!l‘:l‘/ ¥ LDI X000 /|
— | & < § ORI X001 V/
>1 e bai OUT M1 X
e Lﬁ! LD M1 X
X003 OR X003
OUT Y430
LD X000 7 |
/ AND X001 ~|
s PRt | oRxoe2/
e ANI X003
- B i AND X004 7
- _1_1“‘?-—— ANI X005 /|
OUT Y430 /|

Block diagrams are blocks that have the symbol inside that show which gate they represent.
However, if there is a small circle on the outside of the block then it is the inverted gate, so an AND
turns to a NAND and a OR changes to a NOR. Also, there is a NOT gate available which is a NC
switch which gives an output but when the switch changes to NO then there is no output.

Creating the loader diagrams from the block diagrams wasn't too difficult, although figuring out
how to create the gates and connecting them to each other were difficult. With having the logic
gates converted to ladder logic above in task 1 helped. After working out the ladder logic it was
simple to convert into an instruction list by using the table provided below (table 1).

Inbuis List Device

N/O contacts LD LD X400

N/C contacis LDI LDI X400
Series N/O contacts LD (AND) AND X401

Series N/C contacts LDI (AND ANI X401

Parallel contacts N/O LD... OR ... OR X401

Parallel contacts N/C LDI.... ORI.... ORI X401
Standard Outputs OUT QUT Y430

Carys Williams 110538




b)

Instruciion List Ladder Logic Functicn Block diagram
LD X400 A : /
ANI X401 o R
LDl X400 X000 . ' _L -
Y430' ot ) = r—
AND X401 ,
&

OUT Y430 /
LD X000 / /

%0 xou1 b " & femme— cumutal
ANI X001 N Y T '
OUT Y430 oo yas

] L | c—D:;__-___

LDl X002 n s 5| OutpGz
AND X003 L% (Y |o—
OUT Y431 e | T—
LD X004 B fwmemee =gt QL3
ORI X005 r—{
OUT Y432

With creating the ladder logic and block diagram from the instruction list it was very difficult. The
reason for this is down to the fact that when the instruction list states OUT for an output it might be
linked to another gate in a function block diagram or it could represent the output Q. This was the
section that was the most difficult, but while doing some research it became clear on how to draw
the diagrams.

With the first Block diagram due to the inputs over lapping each other the ‘paths’ are colour
coordinated to help demonstrate and will not look too complicated. However, it was simple to do

/

due to the instruction list representing a XOR gate.
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PartB - Task 3
For the following ladder logic in task 3, all flow chart will be presented in the appendix labelled and

an explanation of how the flow chart helps with the design aspect.

a) Washing iMachine

X000 M2 _
o— | rd 4 G )
L =
Ml
I\
M1 T1
4— | rds (Y000 )
M1 K500
T (71 )
T1 T2
11 I;_ I| (YOﬂl }
T1 K200
1e | 1z )
72 T3
18— } A (Y002 )
T2 K150
2l 1| —(T3 )
73
25— | (M2 !
27 [END ]

Above is a screen shot of a ladder logic that is designed to act a part of a washing machine cycle.
In the cycle the water pump runs for 50 seconds and is then switched off followed by a heater
switch to be run for 20 seconds. After the 20 seconds are up the heater will turn off and a drain
pump runs for 15 seconds to remove the water.

With this tadder logic it was difficult to work out how to have the stop/start button to hold out an
input to keep the program running. However with some guldens the solution was to connect the
output to latch and override the initial input.

By using the flow chart in appendix 1, it has helped with the timings and the layout that was
required for the washing machine ladder logic diagram. Although figuring out the ‘decisions’ that
are on the flowchart was difficult. With some additional research it became easy to work out and
finding a solution. The solution ended up being M which acts as a switch that hold the inputs in one
area. This is useful when M needs to be used in any other branch instead of rewriting the same

sequence again and again.
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b) Photocell sensor

X000 K10
o— | “
¢l
i | (Y000 )
X001
6 [ | [RST 1 X
cl K50
o | o
il
13 | | -{RsT cl i
F ‘ :
16 | LEND :l'
f |

Here is a screenshot of a photocell sensor. This is a program that is designed to detect object
moving along a conveyor belt. With the system design it requires to be able to count 10 objects
that passes the sensor. Also for this program it specifies that the system should have a manual
and automatic counter reset.

As seen in the screenshot there is a NO switch that is labelled X000 this represents the ON
manual switch and X001 is also a NO switch which represents the Manual OFF switch. The ON
switch is connected to a counter. When the counter has reached the count of 10 it gives an output.
Also the counter starts a timer to allow the objects to go to the end of the conveyor belt. After the
timer has completed the required time it also resets the counter which is the automatic reset that is
part of the specification. When the OFF switch gets pressed it resets the counter due to the switch
being connected to a reset counter.

Creating this program wasn't difficult but needed time to break down the specification so that when
putting the program together it would be simpler than was expected. Using appendix 2 helped a lot

as well to be able to follow the sequence visually. L/
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¢) Pneumatic Power Press

X000 X001 X002 X003 X004 |
o— ——F [ | 1 | .- /M1 )
11 | 1T [ ] -I N
L
i
T— (1000 )
9 (o ]

This is a screen shot of the program that is designed for a pneumatic power press. This design
requires a momentary switch button for on and off. Alsa it requires a safety system so that the
motor will not start if any of the switches are not interlocked together.

Due to the specifications of this program it was difficult to understand but with guldens and some
understanding of the task it became easy to do.

X000 is the start button, which is a normally open switch and X001 is the stop button which is
normally closed. With X002, X003 and X004 they represent the three switches that are required.
Those switches connect to an M1 output so that it can carry the program going to the end. If all the
switches are closed the program would run but once one of the switches are open then the safety
system will kick in and then there would be no output.

Appendix 3 shows the flowchart for the Pneumatic Power Press system, using this was helpful to
work out how to arrange each switch. The flow chart got a bit confusing with all the looping around,
when reading the programs specification again it seemed very simple and then the flow chart

/

became easier to read.

/SO0
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Task 4
Conveyor belt

X000 X001
o— | “F (1 >
M1
]
[ I
M1 M5
vy | [¥300 )
Ml
7 | | [¥ool b
Ml
g A Y002 p
X002
13— F — {42 )
M2 K46
13— F {72 p!
T2 R20
17 | | {73 h!
3
21 | | {¥003 p:
M2 K20
23— 4 {T5 )
X003 T5 ES
27— 1t (1 y
Ci R70
32(—1 | {74 b
T4
36— | (us )

Appendix 4 consists of the flow chart for the conveyor belt. Creating the Conveyor belt was very
complex. It took a long time to get all the components in the right place and working out the timings
for each timer. Even with the research and all the gates in the assignment done getting each of the
outputs to work together was hard. Even the flow chart took a long time to construct because of all
the elements required for the specification for the program. Luckily with having guidance and being
able to use a pre made conveyor belt to test, it did not take long to adjust any imperfections that
were in the program. With a lot of time and dedication the program was developed, however, the
program does not follow all the specification and does have a few mistakes. The counter for the
smaller objects is the section that is the most difficult to do due to the fact that all objects pass the
sensor and finding a way to stop the taller objects being counted was very difficult. Even with
adding a timer to make sure that the counter wouldn't count them didn’t work either and when
changing the switches to closed that still caused problem with counting. With this program it will
only count to 1 and finding the problem became too difficult to work out. /
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As stated on page 10 the program does not work to the desired specification, however, the

program below has been modified to follow all specification.

xoon
|
T

=

ooz

§A

23

—

AT

—{¥

vy
o

-y

{¥000

{T005

M
—F

Pl -]

0

m—f
.ﬂJ
—

14
is }

T

T
13 I

ke

sl |
o |
-
8
25 i

™

29 —

oo

2

a Lt

Ci

J/f_

ot}

ol |

{naT
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) Here it shows the completed program.
As seen many more switches have been
y added to ensure that the program does
not faultier in any way. Also, a reset for
the counter is shown and been added to
the program. This is due to realising
when the program resets the counter
dose not. So reset counter is a feature to
ensure when the off switch is pressed it
resets and also when the count reaches
5 it will reset as well.

> /
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Conclusion

Learning and understanding ladder logic did not take long to understand, however the instruction
list was the easiest to understand. When creating the ladder logic it was very difficult to understand
how each of the switches connected together and in what order as well.

Task B was very difficult to compiete. Making the flowchart to go with the program to help build
each one was not as difficult as thought but knowing what switches to use for each part was. The
switches all indicate an input, but knowing whether if the switches are normally open or normally
closed was difficuit. Although understanding the ladder logic did not take long some guidance was
needed due to not understanding how some functions worked, for example, how to make a
momentary switch button.

Task 4 was more difficult to construct than task 3. The flow chart and the program for this task was
very complex to make. Due to the PLC only consisting of 4 outputs it was difficult to ensure that n¢
more outputs where made by mistake. With better knowledge of ladder logic and some guidance it

was possible to create the desired program that was given. /
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Fiow chart washing machine
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. Flow charti of phetocell sernisor
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3. Flow chart of Power piress
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d, Ficw chart of a convevor beit

With the Stop button it was very hard to be able to connect it in with the rest of the flowchart due to

it needing to be connected at each point. So it has been put in a red box to represent an

emergency function
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