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.

‘Common Assessment Criteria Applied

Marks
available

Marks
awarded

1. Research-informed Literature
Extent of research and/for own reading, selection of credible sources, application of appropriate referencing conventions.

U

5000

2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline

25

/S

VERL7 <000

3. Analysis

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

25

/S

VEART? &PIO

4, Practical Application and Deployment

Deployment of methods, materials, tocls and techniques; application of concepts; formmulabion of innovative and creative solutions to solve problems.

30

Excer 7700 dc

5. Skiils for Professional Practice
Attributes in professional practice: indtvidual and collaborative working; deployment of appropriaie media; presentation and organisation

10

Lo lee £47

Assignment Mark (Assessment marks are subject to ratification at the Exam Late Submission Penalties (tick if appropriate)
Board. These comments and marks are to give feedhack on module work and are for Up to four weeks late {7 %
guidance only until they are confirmed. ) First Attempt? \/
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FdSc & HN COMMON ASSESSMENT AND MARKING CRITERIA

oral}; clarity and
effectiveness in
presentation and
organisation.

OURRIGHTFAIL ¥ UNSATISFACTORY - SKTSFACTORY 1 GooD T VeNYGOOD 7 EXCELLENT i EXCEPTIONAL
e i 4 . i
T T Li T E)
7 (i 4 ¥ i
: ! 1 !  DISTINCTION !  DISTINCTION
r ' T k N
s REFER {aquvalant 7 . REFER [equnenk PASS {equivalent 1o 4 PASS [equivalontto - MERIT {squnvalent / feq to70- * Jent to 80- -
p ST L O 029K | m30aNe 40-49%) ; 50-59%) Y 79% : 100%
ol o SR TR % e b ] = " " ! ! [l i ¥ | i i )
1. Research-informed Little or no evidence E Peor gvidence of Referencesto a E Inclusion of a range i Incluslon of a wide i A comprehensive i Chntstanding
Literat of reading. 1 reading andfor of lIimited range of 1 of research- i range of research- |, range of research 1 knowledge of
LoD vlews and findings | rellanceon mostly relevant | informed literature, | Informed literature, | informed Ifterature | research-informed
Extent of research unsupportedand ! inappropriate sources, Some ! Includingsources | includingsourcas | embeddedinthe ! literature embedded
and/or own reading, :z:-aut:iorilative. i Iso;.:rc:s.?ndfor o omisslons and minor i retrieved E retrieved i vm?rk.iEmegenlt E :n;theﬁ:-k.

: . ferencing ! Indiscriminate use errors. independently. Ind dently. ! selection of relevant utstanding
selection of c!'edl-ble conventions largely E sources. Referencing E Referencing E Selecticn of rel i and credibh E selection of relevant
sources, appllcatlon of ignored. ] Ref { [ ions evident I conventions mostiy 0 and credible | sources. High-level ' and credible
appropriate ] conventions used though not always ! consistently applied. 1 sources. Very good ! referencing skills, ! sources. High-level

f . 1 Inconsistently, applled consistently, 1 v use cf referencing 1 consistently applied. 1 referencing skills
re eremfmg { ] | conventions, 1 ! conslstently and
conventions 1 i | consistently applied, | ) professionaliy

1 1 ) 1 [}
1 1 ' 1 + applied.
q : H i '
L : L} 1 L]
' ' ' L
2. Knowledge and Major gaps in i Gapsinknowledge, | Evidenceofbasic 1 Knowledgels 1 Knowledge is 1 Excellent knowledge 1 Highly detailed
Understanding of knowledge and i with only superficlal || knowledge and v accurate withagood 1 extensive. Exhibits 1 and understanding 1 knowledge and
0 g understanding of v understanding. understanding of 1 understanding of | understanding of 1 ofthe main | understanding of
Subject material at this 1 Sorne significant the relevant | thefieldof study. | the breacthand | concepts and key | the maln
Extent of knowledge !evel.Sub_stantlaT 1 inaccuracies. concepts and H H d_epthofesiabllshed E theories. Clear i theories/concepts,
and understanding of inaccuracies. : underlying E ) views. | awareness of | and a criticat
: principles. H o 1 challenges to | awargness of the
concepts and : : ' ! establishedviews ! ambiguities and
underlying principles ! [ ! { :fnd;hellmilatluns I limitations of
the k _— ! rnowled
associated with the : : : : : -
' [ 1 v base. 1
discipline. . : ; 1 i
3. Analysis Unsubstantiated v Some evidence of Evidence of some v Evidence of some E Sound, loglcal, : Thoroughly logical ' Exceptlonal wark;
o . generalisations, D analytical logical, analytical i logical, analytlcal 1 analytical thinking;  + work, supported by H judiciousty selected
Analysis, evaluation P ' ; h H
¥SIS, 3 ) made without use of , Intellectual skills, thinking and seme .+ thinking and 1 synthesls and » evaluated evidence. . and evaluated
and synthesis; logic, any credible ! but for the most atterripts to ! synithesis. Can ! evaluation. Abilityto | High quality analysls, | evidence. Vary high
argument and evidence, Lack of | part deseriptive, synthesise, albelt } analyse newandfor | deviseandsustain | developed | quality analysls,
P . : logle, leading to 1 ldeas/findings with some ¢ abstract data and 1 [ I 1 Independently or HE d
jutfi]gement, analytical unsupportable/ ! sometimes Illogical weaknesses. | situationswithout | arguments,andto | through effective 1 independently or
reflection; missing conclusions. ! and contradictory. Some evidence to ! guidance, ' review the ! collaboration, ! through effective
organisation of ideas Lackurarwatl.empt i Generalised ) s::ppor;:?ndi?::.l i Anememln:f E rTIiaI:ility,vali;lity& i Ahil‘ntv;;ainvestigate E ;c:'llaltl;nra:iun. .
o ahalyse, i statements made vlews, but evidepce 1 awaraness 1 significance of 1+ contradictory ' to investigate
and evidence synthesise or | with seant evidence. not consistently | different stances i evidence. Ability to | information and H contradictory
' 1 ' ' 1
evaluate. 1 Concluslons lack Interpreted. 1 and ability to use | communlcate Ideas 1 identify reasons for 1+ Information and
i relevance. Some relevant | evidence tosupport 1 and evid i dictions. 1 identify reasons for
H concluslons and | the argument. 1 accurately and | Strong, persuaslve, | contradlctions.
H recommaendati \ valid |usi 1 convincingly | conclusions, } Highly persuasive
H where relevant ! and i Sound, convincing | justifiable 1 conclusions
0 ! recor d ! concluslons / ! recot ation !
E ! where relevant : recommendations. : :
4. Practical Limited or nouse of | Rudimentary An adeguate | Agood and 1 Avery good | An advanced | Cuistanding levels
Application and methods, materials, ! application of awareness and | appropriate i lication of a l lication of a ! of application and
PRilca tools andfor ' methods, materials, mostly appropriate ' application of ' range of methods, ! range of methods, ! deployment skills.
' 1 . ' '
Deplo.yment techniques. ! tools andfor appllﬁ_itlonofwell- ! standard methods, ! materials, tools ! materlals,::ot_:ls 0 fssln:lllatlonand
Effective deplovment Little or no ! techniques but astablished ! materials, tools ' and/ortechniques. ! and/for tec ! 1t of
of appropriate appreciation of the ! without methods, materials, ! and/or techniques. . Very good ] The context of the ! cutting edge
pprop 3 context of the v cansideration and tools and/or 1 Good appreciation  « consideration ofthe . applicationiswell . processes and
methods, materials, application. | competence. Flawed [ technlques. | ofthe context of the | contaxt of the | considered, with | techniques.
tools andtechn]ques; | appreclation of the Baslc appreciation of | application, with 1 application, with | extensive use of i

xtent of skill | context of the the context of the ! some use of 1 perceptive use of | relevantexamples. |
eARen = ) ! application. application. | examples, where 1 examples, where 1 Application and '
demonstrated in the ! ! relevant. ! refevant. ! deployment extend !
application of ! ! ! Evidence of some ! beyond established 1

. ' 1 ' Innovation and ! conventions. 1

concepts to a variety : 1 . treativity, | Innovation and ;
of processes and/or . i : E creativity evident 4
' ' '

contexts; formulation ' d ' | throughout. :

= - ' 1 ' ' '
of m;ovatl\lret.and ] ' i i i E
creative solutions to ! 0 . , '
solve problems. ) H 1 i H
5. Skills for Communlcation ! Medials poarly Can communicate in ! Can communicate ! Can communl ! Can i 1 Can communicate
Professi I Practi media is o designed and/or not a suitable format 0 effectivelyina H well, confidently and ! opr i lly and, ! with an

rolessional Fractice | ;. oopriateor 1 sultable for the but with some room 1 suitable format, but 1 Iy Ina | confidently ina + exceptionally high

1 ' ' ' '

Demonstrates misapplied. + audience. for improvement. 1 may have minor + suitable format. ! suitable format. v lavel of
attributes expected in Little or no evidence E Poor independent or || Canwork as part of E errors. E Can work very well ! Canwork n E professienallsm.
rofessi | practice ofautonomyinthe | collahorative a team, but with 1 Canwork effectively , as part of a team, 1 professionally within « Canwork
protessional pra completion of tasks. | Inltlative. Imited Involvement | aspartofateam,  withverygood | ateam,showing | exceptionally well
including: individual Work Is paorly | Work lacks ingroup activities, | with clear } contribution to ) leadership skillsas | and professionally
initiative and structured and/or | structure, Work lacks | contribution to i @roup activitles. 1 appropriate, \ within a team,

N e largely Incoberent. ! organisation, and/or coherence inplaces ! group activities. ' Work is coherent 1 managing conflict 1 showing advanced
collaborative working; ! coherence andcould bebetter | Mostlycoherent | andfluentandis ¢ and meeting ¢ leadership skills.
deployment of ! structured. ! workand sina ! wellstructuredand ¢ obligations. | Workls
appropriate media to ! ! sultable structure. ¢ organised. ! Workiscoherent, | exceptionally

icate ' 1 ] . very fluent and Is ] coherent, very
c.omml.'mlca - H 1 H « presented 1 fluent and is
{including written and H ' H i professionally. | presented

i H i H ) profassionalty.
i ) ' H H
' ' v . H
' ' ' . '
' ' ' ' '
' 1 ' ' '
' ' 1 ' '
' ' ' ' '
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Task 1 Basic Ladder Diagram

a) Produce a table to show the ladder diagram for the following logic gates:

i) AND ji) OR iif) NAND iv) NOR v) XOR

Assighment 2 PLC’s

b) Add another column to the table stating the instruction list for each gate.

Task a+b) I)

gate works by having the input to the first contact (X001), this contact will then close,

Figure 1 illustrates an AND logic gate which was created in ladder logic, this

meaning it has been switched on, the second contact (X002), will then be closed,

which will complete the circuit and allow power to the coil (Y001).

X001

X002
| |

—|

1

(Y001

Figure 1, an AND logic gate created in MELSOFT series GX Developer.

The instruction list for this AND gate:

STEP INSTRUCTION ELEMENT
1 Close N/O Contact (LD) LD 001

2 Close N/O Contact (AND) | AND 002
3 Energise Coil (OUT) OUT 001

/



Task a+b} ii)

Figure 2 illustrates an OR logic gate which was created in ladder logic, this
gate works by having 2 inputs which are linked together that connect to the coil. The
two inputs which are linked are {(X001) and (X002), if either of these contacts are
closed it will cause the coil (Y002) to become energised.

X001
| | (Y002

X002 M

] —
Figure 2, an OR logic gate created in MELSOFT series GX Developer.

STEP INSTRUCTION ELEMENT

1 Close N/O Parallel Contact (LD) LD 001 OR 002

2 Close N/O Parallel Contact (OR) OR 001 OR Q02

3 Energise Coil (OUT) ouTAO02 7
Task a+b) iii)

Figure 3 illustrates an NAND logic gate which was created in ladder logic, this
gate works in reverse action to a AND gate, the contacts (X001) and (X002) are
normally closed, this allows the coil (Y003) to be powered at all times unless either
one of the contacts are powered which will cause them to open and break the circuit

X001
—F (1004

X002 \/

+F

Figure 3, an NAND logic gate created in MELSOFT series GX Developer.

STEP INSTRUCTION ELEMENT

1 Open N/C Contact (LDI} | LDI 001 v
2 Open N/C Contact (ORI) |[ANI002 X
3 De-energise Coil (OUT) | OUT 003




Task a+b} iv)

Figure 4 illustrates a NOR logic gate which was created in ladder logic, this
gate works in reverse action to a OR gate, the contacts (X001) and (X002} are
normally closed which means the circuit is constantly made unless an input is put
through one of the contacts, this will then cause the contact to open therefore
breaking the circuit to the coil (Y004). \/

X001 X002
, £ (Y003
Figure 4, an NOR logic gate created in MELSOFT series GX Developer.
STEP INSTRUCTION ELEMENT
1 Open N/C Parallel LDI 001 vV
Contact (LDI)
2 Open N/C Parallel ORI 002
Contact (ORI)
3 De-energise Coil (OUT) OUT 004
Task 5 a+b) v)

Figure 5 illustrates an XOR logic gate created in ladder logic, this gate works
by having four contacts. (X001) and (X004) being the normally open contacts, and
(X002) and (X003) both being the normally closed contacts. This gate will only work
when the number of contacts which are closed are odd, if (X001) became closed it
was create a circuit to energise the coil (Y001), can work in a similar way as an AND

gate and an OR gate combined.

X001 X002
| | F (Y005
X003 X004
— I ——

Figure 5, an XOR logic gate created in MELSOFT series GX Developer.

STEP INSTRUCTION ELEMENT

1 Close N/O Contact (LD) LD 001 v
2 Open N/C Contact (AND) | ANIQ0D2 V.
3 Open N/C Contact (LDI) |LDI003 ¥
4 Close N/O Contact (AND) | AND 004 v
5 Energise Coil (OUT) ouTo005 v

S SpP



Task 2 — Function Block Diagrams and Instruction Lists

a) For each of the function block diagrams below produce a ladder logic diagram and an instruction list:

) s
Input B —] 2l | OoupuQ

—s—

ii)

Input A —

Input B ——| 21

Input C
Input D &

Input E

T

Input F 1

Task 2 a) i}

Figure 6 illustrates the function block diagram (i), which has been converted
into ladder Io;;ic using MELSOFT series GX Developer.

LTI

(D

v
v
Figure 6
STEP INSTRUCTION
1 LDI
2 ANI
3 OR )<'
4 ouT

Figure 7, the instruction list for the program



Task 2 a) ii)

Figure 8 illustrates a function block diagram (ii), which has been converted
into ladder logic using MELSOFT series GX Developer.

T

Figure 8

Figure 9, the instruction list for the program.

TEP INSTURCTION
LD

AND

AND

OR

LDI

LDI

LDI

LD

AND

10 AND '
11 AND 2
12 ouT

||~ o|o|n|w|r] =m

Figure 9



b) For each of the instruction lists below produce a ladder logic diagram and a function block diagram:

i)y LD X400 i) LD X400
ANI X401 ANI X401
LDI X400 OUT Y430
AND X401 LDI X402
OUT Y430 AND X403

OUT Y431

LD X404

ORI X405

OUT Y432
Task 2b) i)

Figure 10 illustrates the ladder logic which was created using the instruction
list (i).

o il bl :
— | Bp: (¥000
X002 X003
= n;:-.:.;:;._'-.L.'.;rﬁ:-,.;‘,-‘.f:.,-', =t G -
Figure 10. \/

Figure 11 illustrates the function block which was created from using the

instruction list (ii)

Input A

o 1 Output Q

Input B \/

Figure 11




Task 2b) ii)
Figure 12 illustrates the ladder logic which was created using the instruction

list {ii).
/

X000 X006 w7
— | A (1000
X002 X003 vl

—F { | (1001

%004 ]
=11 Y (Y002

Figure 12

Figure 13 illustrates the function block which was created using the
instruction list (ii).

input A
& Output 1

input B

Input C &

Output 2

input D

Input E

> 1 Output 3 ><

Input F

Figure 13

S0P



Task 3 — Programming problems
Use the Ladder Logic design software to develop programs to meet the following sequential operations:

a) For part of a washing machine cycle a water supply pump is required to run for 50 seconds. It is then
to be switched off and a heater switched on for 20 seconds. The heater should then be turned off and a
drain pump run for 15 seconds to remove the water. The cycle should be started using a momentary ‘on’
switch, run automatically and terminated once the drain pump has stopped.

b) A photocell sensor is being used to detect objects moving on a conveyor belt. The system is required
to give an output after receiving a 10 pulse input from the sensor as a result of detecting 10 objects
passing in front of it. The system should have a manual and automatic counter reset.

¢) A pneumatic power press requires a control system to start and stop the drive motor through the use
of momentary switches. In addition, a safety system is required where the drive motor should not start if
any one of three interlock switches are not made. The control system should be fully fail safe in case
switches or wiring become open circuit.

Task 3a)

Figure 14 shows the ladder logic program which was created to run on a
washing machine. The first step to this program is the set/reset, this is so the signal
can be latched, the contacts (X001, M1 and T3), T3 is a closed contact and once the
timer on T3 has ran out this allows the timer to time out stopping the operation. The
timer T1 is for the water supply pump, the water supply pump will run for 50 seconds,

_ after the 50 seconds has finished the T1 contact will become closed and this wiil
allow the signal to go through to the water heater and allow it to start, the water
heater is T2, and will run for 20 seconds, once the 20 seconds is up this will close
the T2 contact and this will allow the signal to go through to the T3 timer which is for
the drain pump, this will run for 15 seconds, the timer will then run out and for the
N/C T3 contact at the start of the program to open which will terminate the program.

K500

K200

va

Figure 14 illustrates the program which was created to run a washing machine.

K15¢



Figure 15 illustrates the instruction list for the washing machine program.

STEP INSTRUCTION ELEMENT
0 LD 400
1 OR 401
2 LDI 403
3 OouT 430
4 LD 404
5 ANI 405
6 ouT 431
7 LD 406
8 ouT 432
9 LD 407
10 ANI 408
11 ouT 432
12 LD 409
13 ouT 433
14 LD 410
15 ANI| 411
16 OouUT 434
17 LD 412
18 ouT 435
Figure 15
Task 3b)

Figure 16 illustrates the program used to detect objects moving on a
conveyer belt, the counter was added first with the manual reset, this allows the
counter to me manually reset by the user, the contacts (X000 and X001) are the
contacts which connect to the counter (C1) with a manual reset. The counter has a
limit of 10 counts, this means when the counter has reached its limit it will send a
signal to the (C1) contact, this will close the contact and allow the timer (T1) to begin
its cycle of 10 seconds. This will then close the {T1) contact which will cause the
program to automatically reset by allow a signal to the counter reset which is
illustrated as (RST C1), this allows the program to reset and the operation will be

/

repeated.



| I
0
%001
L
Cl
L | (Y000
c1 K100
X L
0
T1
_.| : {_RST C1
Figure 16, the program which was created to the count objects on a conveyer
belt.
STEP INSTRUCTION ELEMENT
1 LD 400
1 OR 401
2 ouT 430
3 LD 402
4 OouUT _ 431
5 LD 403
6 ouT 432
7 LD 404
8 OuT 433
Figure 17, the instruction list for the program.
Task 3c)

Figure 18 illustrates a program that was created to operate a pneumatic
power press. The first thing added into the program was the latching system for the
switch, this allows the signal to be constant giving a signal to the output at al! times,
the contacts which illustrate this are (X000), this is also the start button, the stop is
the contacts (X100), this is a normally closed contact which means when the stop
button is pressed it will break the circuit causing the program to terminate. The
contacts (X002) and (X003) are used as a safety system when operating the
pneumatic power press, both contacts must be closed for the pneumatic press to
operate, therefore if these contacts were connected to a mechanical guard, and the

guard was not in place, the contacts would not be made which means the press
would not operate. /




X000 X001 X002 X003

— f +F r 4 (1
M1
_|
M1
L | (000
Figure 18, the program which was created to run a pneumatic power press.
STEP INSTRUCTION ELEMENT
1 LD 400
2 OR 401
3 LDI 402
4 ANI 403
5 ANI 404
6 ouT 430
7 LD 405
8 ouT 431

press.

Figure 19, the instruction list for the program used to run the pneumatic power /
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Task 4 — Conveyor belt component sorting system

To complete this task you are required to develop a PLC program using the Mitsubishi FX development
software that will operate a conveyor belt component sorting system. Carefully study the control system
specification to determine what is required to meet the application. You are required to control the operation
of the conveyor belt and the component sorting process. Using the Mitsubishi FX PLC development
software construct and test your design to prove it meets the specification. Once completed and tested the
program will be downloaded to the conveyor belt PLC simulator to ensure that it operates correctly.

Task 4)

Figure 20 illustrates the program which was created to run a conveyer belt
component sorting system. The first part of the system to be added was the power
light, this light would be powered when the contact (M1), it will create a connection to
the output (Y002) which will cause the light to turn on. A start/stop was then added to
the program, the open contact (X000) was the start button, and the (X001) was the
stop button as this contact was nomally closed. The coil (M1} is then powered and
this closes the (M1) N/O contact to keep the signal. Once the start button is pressed
the N/C contact (M1) on line 0 of the program will become open turning the power
light off, then N/O (M1) contact will become closed allowing the green running light
(Y001) on line 7 of the program to become active showing the system is running.

Once any objects over the height limit on the light sensor go through, it
causes the {T1) timer to start, it has a 4 seconds’ timer and as it reaches the value it
causes the {Y003) output to have a connection, which will activate the pneumatic
piston to push the object off the conveyer belt. As any object below the light sensor
go through, it will activate (C1) counter, this has a vailue of 5 seconds. When this
counter reaches its limit, the conveyer belt will stop, this is cause by the (T3) timer
becoming operational which will close the (T3) N/O contact, and this will then
activate the reset which is (RST C1).

ZDVP



Flow Diagram for Task 3b (Conveyer Belt Counter)
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Flow Diagram for Task 3¢ (Pneumatic Power Press)

4 Start }
Start/Stop Push
Switch
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Flow Diagram for Task 4 (Conveyer Belt Component Sorting System)

Stop Button
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References:

e MELSOFT series GX Developer for creating the programs.
» FireWorks for creating the flow diagrams.
* Moodle (PLC Ladder Logic Listings)






Figure 20, the program which was created to run the conveyer belt component
sorting system.

i
S—p {yo0z
X000 %002 3
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Figure 20.



Flow Diagram for Task 3a (Washing Machine)
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