b 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.

I - = g g
Common Assessment Critera Applied E 'ﬁ g § '
. <% :
o

1. Research-inforrnad Literatnra
Extent ot revenrch and/ur own reating, selestion of coeriblie souices, apphtation at BREIORrate reTArENCING LGAVETTIONS.

e
o

(/20 . ) L

2, Knowledge and Understanding of Subject
| Extent of knpwledge and understanding of concents ang underyng princinies assciated with [he diseipiing.

3, Analysis

Analvsis, evaluatian and synthesis; logic, a7gument and judgemeat: graivtical reflectron; tigasisation o deas aned evidence
y

sz

deployment of arethads, indterials, {ools a5e leonmguas, appicetion of toncents, farmulation of isntyative snd (.':re:r;u.e. solitions to solve grobiams.
e — i ol ] —_— T —— = = i e | — — Lf

' ACA S ' L 5%

e | L) | A7 e =3

4. Practicat Application and Deploymeni !

40

5. Skills for Professioazl Practice )

16

| Assignment Mark {Assessment marks are subiedt to ratification at the Zxam Late Submission Penattles (tick i appronriate)
Board. These comments and marks are to give feedback on module work and are for Up to one week late {capped at 40%)
i Butiznce onby untd they are confirmed ) _{_First Attempt?

%
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i ] OUTRIGHFAL INSATGAACTURY | SATISFEALTORY aehn LIRY 60U £ CILEENT TACETORE |
E i o o e i — — i — =
: i : N TIMCTION pIsfon |
I g - . l - ; = - 1 . = 5 1 5 " 24955 |
i RERSR aggu i} RTFEP lpgrmamicmt o PAST fenisfvaient to PALS fgruluatpnT ey o RAFRIT {onufvsient g alang te - {rettiivalar
[Egicezugstlriieda i oW Wit | AN 50557, C 50w 2o 130
: i i Inclusion of a witie A compre hensive Outstanding
. - rmed Little or no evidence Pocr avidence of References tea inclusicn of a range
1. eSS N of reading. reading andfor of limited range of of research- range of research- range of research knowledge of
Literature Views and flndings reliance an mostly relevarnt informed literaiure, Informed {iterature, Inferrmed Hterature research-informad
Extent of research unsupported and inappropriate sources. Some including sources including sources embkeddad :n the lite:]ature :rnbedded
i i i d work, Excellent in the work.
n non-authorltative. sources, and/or emissiens and minor retrleved ratrieve y
and/o.r wn read.l B Referencing indiscriminate use of || errors, indepandently. Independently, salaction of relevant Qutstanding
selection of credible conventions largely sources. Refi E Ref; ing Selaction of relevant and credible salaction of relevant
sources, application of | ignored. Referencing conventions evident 1 conventions mostly and credlble sources. High-leve! and credible

appropriate
referencing
conventions

conventions used
inconsistently,

though net always
applied censistently.

consistently applied.

sources. Very good
use of referancing
conventichs,
consistently applied.

referencing skills,
cansistently applied.

saurces, High-level
referencing skills
consistently and
professionzlly
applied,

2. Knowledge and
Understanding of
Subject

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

Major gaps in
knowledge and
understanding of
material at this
level, Substantial
Inacecuracies.

Gaps In knowledge,
with enly superficial
understanding.
Some significant
inaccuracies.

Evidence of basic
knowledge and
understanding of
the relevant
concepts and
underlying
nrinciples,

Knowledzge is
accurate with a good
understanding of
the field of study.

Knowledge is
extensive, Exhibits
understanding of
the breadth and
depth of established
views,

Excellent knowledge
and understanding
of the main
concepts and key
thearies. Clear
awareness of
challenges ta
established views
and the limitations
of the knowledge
base.

Highly detailed
knowledge and
upderstanding of
the main
theories/concepts,
and a critical
awareness of the
ambiguities apd
limitations of
knowledge.

3. Analysis

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

Unsubstantlated
generalisatians,
made without use of
any credible
evidence. Lack of
legle, leadIng te
unsupporiable/
missing conclusions.,
Lack of any attemnpt
to analyse,
syntheslze or
evaluate.

T | I - ...~ -

Soms evidence of
anaiytical
Intaliectual skills,

Evidence of some
logical, analytical
thinking and seme

but for the most attempts to

part descriptive. synthesise, albelt
Idaas/findings with soma
sometimes illogical weaknessas,

and contradictory. Some evid o
Generalised suppert findings/

staternants made
with scant evidence.
Conelusions lack
relevance.

views, but evidence
net consistently
intarprated.

Some relevant
canclusions and
recommendatians,
where relevant

Evidence of some
logical, analytical
thinking and
synthesis, Can
analyse new andfor
abstract data and
sltuations without
guidance.

An emerging
awareness of
diffarent stances
and ability to use
evldence to support
the argumant.
Valid cenclusions
and
racommendations,
where relevant

Sound, logleal,
analytical thinking;
synthesis and
avaluation. Abiiity to
devise and sustain
persuasive
argumants, and to
review the
reliabllity, validity &
significance of
evidence. Ability to
coiminicate Ideas
and evidence
accurately and
convincingly.
Sound, canvincing
canclugions /
recommendations.

Thoroughiy logical
work, supparted by
evaluated evidence,
High quality analysis,
developed
independantly or
through effective
collaboration,
Ability to investigate
contradictory
information and
identify reasons for
eontradictions.
Strong, persuasive,
cenclusions,
justiffable
recommendations,

Excepticnal work;
judiciously selected
and evaluated
evidence. Very high
quality analysis,
developed
independently or
through effective
collaberation,
Ability to investigate
contradictory
information and
identHy reasons for
contradictions.
Highly persuasive
conclusions

4, Practical
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 sclutions to
solve problems.

Limited or ne use of
methods, materials,
tools and/or
techniques.

Little or no
appreclation of the
context of the
application.

Rudimentary
application af
methods, materials,
tools and/or
techniques but
without
sonsideration and
competence, Flawed
appreciation of the
context of the
application.

An adeguate
awaraness and
maostly apprepriate
application of weall-
established
methads, materials,
tools and/ar
techniques.

Basic appreciation of
the context of the
application.

A good and
appropriate
application of
standard methods,
materials, teols
and/or technigues,
Good appreciation
of the context of the
application, with
some use of
aexamples, where
relevant.

Avary good
applicaticn of a
range of methods,
matarials, tasls
and/er techniques.
Very good
consideration of the
context of the
application, with
perceptive use of
examples, where
ralevant.

Evidence of some
innovation and
craativity.

An advanced
application of a
range of methods,
materials, tools
and/or technigues.
The context of the
application Is well
considered, with
extansive use of
relevant examples.
Application and
deployment extend
beyand established
conventions.
Innevation and
creativity evident
throughout.

Outstanding ievels
of application and
deployment skills.,
Asslmilation and
developmant of
cutting edge
processes aned
technigues.

5. Skilts for
Professional Practice
Demonstrates
attributes expected in
professional practice
including: individual
initiative and
collaborative 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 or no evidence
of autanomy In the
completion of tasks.
Wark is poorly
struttured andfor
largely incoherent.

Madia is peorly
designed and/or nct
switabie for the
audience.

Poor independant ot
collzborative
nitiative.

Work lacks
strueture,
organisation, and/ar
coherence

Can communicate in
a suitable format
but with same room
for improvemant.
Can work as part of
a team, but with
limited {nvolvement
in group actlvities.
Work lacks
eoherance in places
snd could be better
structured.

Can communicate
effectivelyina
suitable format, but
may have minor
errors.

Can work effectivefy
as part of a team,
with clear
contribution to
group activities.
Mastly coherent
work and lsina
suitable structure.

Can cormminicate
well, confidently znd
consistently in a
suitable format,
Can work very wall
2s part of a team,
with very goot
contribution to
group activities.
Work Is coherant
and fluentand Is
well structured and
organised.

Can cornmunicate
professionally and,
confidently Ina
suitable format.
Can work
professionalty within
ateam, showing
leadership skills as
appropriste,
managing conflict
and meeting
obligations.

\Wark is coherent,
vary fluent and is
presented
professionally.

Can communicate
with an
exceptionally high
level of
professioralism.
Can work
exeeptionally well
and professionaily
within a team,
showing advanced
leadership skills.
Work is
exceptionally
coherent, very
fluent and is
presented
professionally.
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1. Produce routine solutions to typical electrical problems.

2. Relate and apply basic electrical theary to collected data.
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TASK DESCRIPTION

Introduction

An glterpating current (AC) is an electrical current whose magnitude and direction vary
cyclically, as opposed to direct current, whose direction remains constant, Usual the waveform of
an AC power circuit is a sine wave, as this results in the most efficient transmission of energy. It is
essential to have awareness of ac waveform and the values associated but also the relationship
between the current and voltage values.

This assignment will introduce you into some of the different aspects of ac theory and along with
practical work.

Task 1 - RC Circuits

1002
|| I
| —
W2 CH2
7 cm
()
] Ry -
Figure 1 5 =
Vaolis

a)  For each of the frequencies in the table below, calculate the value of impedance and hence the
magnitude of the current flowing in the circuit of figure 1.

b)  Determine the value of the phase angle between the voltage and the current in the circuit.

Cepacitive Circuit Calculations

Frequency Xc () Impedance Current (A) Phase Angle
(kHz) (€2 )
1 159.15 159.46 0.031 86.40
2 79.58 80.21 0.062 82.84
3 53.05 53.98 0.093 79.32
4 39.79 41.03 0.121 75.89
5 31.83 33.36 0.150 72.56
6 26.53 28.35 0.176 69.35
7 22.74 24.84 0.201 66.26
8 19.89 22.26 0.225 63.31
9 17.68 20.31 0.246 60.51

¢)  Build the circuit show in figure 1.
In this circuit the oscilloscope channel 2 is being used to monitor the voltage across the 10 Q
resistor. The voltage developed across a known resistor can be used to determine the current
flow. As this channel of the oscilloscope is monitoring the current, it can be used to determine
the phase angle between the supply current and voltage, that is, the difference in phase
between the two waveforms on the oscilloscope.
Use this method to record the supply current and its phase angle with respect the supply
voltage.
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Capacitive Circuit — Practical Results

Frequenc Time Phasc Angle
(IC(IHZ) ’ Current (mA) difference(ms) ®)
1 307 244.8 88.128
2 616 112.9 81.288
3 937 75.3 81.324
4 118 50.8 73.152
5 158 41.4 74.52
6 181 33.9 73.224
7 201 30.1 75.852
8 231 24.5 70.56
9 250 20.7 67.068

Task 2 - Ecuivalent Inductance

a)  Calculate the equivalent inductance of figure 2 shown below.

L1-12+13=79mH /

b)  Simulate the circuit and measure the voltage across each inductor and current drawn by the

circuit.

¢)  The circuit in figure 3 has the following currents through inductors L1, L2 and L3,

L1=40A
12=87A
L3=18.26 A

Calculate the value of each inductive reactance and inductor value.

Xp1=V/h=12.6/40=0.3150
L1 = Xp1/2TIf = 0.315/(211x50)

Xi2=V/A2=12.6/8.7 = 1456

= ImH /

Ly = X12/2If = 1.45/2Tx50) = 4.62mH

Xi3=V/13=12.6/18.26 = 0.690Q !
L3 = Xp3/2I1f = 0.69/(2I1x50) = 2.20mH

Page 4 of 11




dy  Simulate the circuit and compare results with calculated values.

Figure 3
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1. For each of the frequencies in the table below. calculate the value of impedance and hence the

L R Rz
- Y1 CHI
(v )
(4 1
Oirceit 4 1val =

L=1mH; R2=108&; R1 = 2?0 (measuwre thisvalue)

Figure 4

magnitude of the current flowing in the circuit shown in figure 4.

2, Determine the value of the phase angle between the voltage and the current in the circuit.

R1=2.65Q
Inductive Circuit Calculations
Frequency XL (€2} Impedance Current (A) Phase Angle
(kHz) ! ) ) ,
1 6.283 7 14,124 0.0708 26,413 ‘¢
2 12.566 17.831 0.0561 44.809
3 18.850 22.701 (0.0441 56.135
4 25.133 28.137 (.0355 63.283
5 31.416 33.867 0.0295 68.067
6 37.699 39.765 0.0251 71.451
7 43.982 45.765 0.0219 73.954
8 50.265 51.833 0.0193 75.874
9 56.549 57.549 0.0173 77391 7

3. Build the circuit shown in figure 4.
The oscilloscope channel 2 is being used to monitor the voltage across the 10 Q resistor, The
voltage developed across a known resistor can be used to determine the current flow. As this
channel of the oscilloscope is monitoring the current, it can be used to determine the phase
angle between the supply current and voltage, that is, the difference in phase between the two

waveforms on the oscilloscope.

Use this method to record the supply current and its phase angle with respect the supply

voltage,

Inductive Circurit — Practical Results

Frequency Time Phase Angle
(kE) Current (A) | gifference(ms)/ ey
1 0.0718 7153 < 25.7508
2 0.0571 64.01 46.0872 -

3 0.0421 52.73 56.9484

4 0.0345 44.67 64.3248

5 0.0275 37.7 67.86

6 0.0241 32.89 71.0424

7 0.0211 30.15 75.978

8 0.0186 27.12 78.1056
9 0.0168 24.54 79,5096 °
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Compare the theoretical and practical results. Could a multimeter be used to measure the current
flow within the circuit? Why use the oscilloscope? Comment in your conclusions.

A multimeter could be used to measure the flow but it would be better using an oscilloscope
because, Multimeters measure multiple electrical parameters such as voltage, current and resistance
individually while oscilloscopes measure voltage over time.

An oscilloscope displays a waveform of its voltage readings while a multimeter outputs a single
measurement.

Even the normal applications of Multimeter show they’re used for testing and accurately checking
voltage, current and resistance of common batteries, car batteries, light bulbs, electrical outlets,
fuses, wires and cords while Oscilloscope are used to test for malfunctioning electronic equipment
for unexpected voltage & possible faulty components by, measuring time between events, looking
at signal shapes and measuri?g the amplitude and frequency of a signal.

Conclusions
Please give conclusions to all your practical activities. In your conclusions you should discuss any
discrepancies between calculated and measured values.

There was some discrepancies in my readings for phase angle, this was most likely caused by
my measurements while using the Oscilloscope as I wouldn’t have been able to get exactly
the correct spot as the calculations as I'm not that precise.

There were also some discrepancies in my current results this is because the Multimeter
calculates the average current over a period of time, which puts the results out, also the
multimeter could not have been calibrated correctly when set up which could also skew the
results.

References:
Bird. J (2007) Electrical and Electronic Principles and Technology 3rd edition. Oxford. Newnes

Accessed; 18/05/2018

GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS

!
sy

1. Research-informed Literature: You must provide evidence of individual research of component
and circuit theory, selecting credible sources and application of appropriate referencing conventions.

2. Knowledge 2nd Understanding of Subject: Must show an understanding of concepts and
underlying principles associated with ac circuits,

3. Analysis: Provide analysis of the practical activities.

4. Practical Application and Deployment: Show the ability to perform practical work and be able to
verify circuit operation against calculated and theoretical results.

5. Skills for Frofessionzal Practice: Your work should be well organised and presented in a
professional manner.
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Compare the theoretical and practical results. Could a multimeter be used to measure the current
flow within the circuit? Why use the oscilloscope? Comment in your conclusions.

A multimeter could be used to measure the flow but it can also be done using an oscilloscope
because, while Multimeters measure multiple electrical parameters such as voltage, current and
resistance individually, the oscilloscope can measure current by using the voltage drop across a
series resistor. The oscilloscope also has a high impedance which doesn’t affect the circuit

Conclusions
Please give conclusions to all your practical activities. In your conclusions you should discuss any
discrepancies between calculated and measured values.

There was some discrepancies in my readings for phase angle, this was most likely caused by
my measurements while using the Oscilloscope as I wouldn’t have been able to get exactly
the correct spot as the calculations as I'm not that precise.

There were also some discrepancies in my current results this is because the Multimeter
calculates the average current over a period of time, which puts the results out, also the
multimeter could not have been calibrated correctly when set up which could also skew the
results.

References:

Bird. J (2007) Electrical and Electronic Principles and Technology 3rd edition. Oxford. Newnes
Accessed; 18/05/2018

M THE COMPLETION OF TASKS

==

GUIDANCE FOR STUDENTS

Research-informed Literature: You must provide evidence of individual research of component
and circuit theory, selecting credible sources and application of appropriate referencing conventions.

Knowledge and Understandiag of Subject: Must show an understanding of concepts and
underlying principles associated with ac circuits.

Analysis: Provide analysis of the practical activities.

Practical Application 2nd Deploymeni: Show the ability to perform practical work and be able to
verify circuit operation against calculated and theoretical results.

Skills for Professiona! Practice: Your work should be well organised and presented in a
professional manner.
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