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FOREWORD
This curriculum has been strategically updated to provide skills and knowledge in the field of ical and Electnoegciggdiechnology.
It is designed to prepare technicians to contribute effectively to the diverse and critical ind% at rely ohaeotlieetronic systems
across Nigeria.

The curriculum is structured to introduce students to the core principles, theories, a
systems, laying a solid groundwork for further specialization and career develop
design, installation, operation, and maintenance of various electrical and electu\j

ctical applications wittahagldattectronic
vides the technicians iNghalseiggort the
ems and devices.

| would like to express my sincere appreciation to the ERYK Group, indus ionals, and stakeholders whose nibalilenscand
unwavering commitment were instrumental in the comprehensive revie dating of this vital curriculum. Their calpectise ensures
the relevance and contemporary applicability of this programme.

It is my hope that the effective implementation of this National D} %jurriculum will create a robust pipeline ofesthifecians who will
be instrumental in the development and maintenance of critical elegtriCal and electronic infrastructure across Nifjedaatlgigontributing
to industrial growth, technological advancement, and natio@elopment.

Prof. Idris M. Bugaje @

EXECUTIVE SECRETARY

NBTE, KADUNA @
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GENERAL INFORMATION &\

1.0TITLE OF THE PROGRAMME 1 National Diploma (ND) in Electrical and Electronics Enginee hnology

2.0GOAL AND OBJECTIVE S OF THE PROGRAMME: Q

2.1 GOAL: The programmads designedo produceskilled electricaland electronicgngineetingechniciandor manufacturingassemblingservicing,
powergenerationtransmissiondistributionandutilization,telecommunicationandtj dindustries.

2.20BJECTIVES: ®

At the end of the programntke technician should be able to: %
1. Solve arange of engineering problems using appropriate m%%zy al and scientific principles.

2. Support the anstrucion of simpleelectricalandelectroniccirgdit nnecessaryor usein modification or asa partof asystem

appliances

3. Assist incarrying out both preventiveandcorrectivemaipignanc®n simpleelectrical and electronic installationsequipmentand
4. Select and use appropriate instruments to carg

le tests and measuremdypes ailelectricahnd electronic installation
and equipment undearious operatingonditions.

Coordinateand supervise craftsmen in act% relatedléatrical and electronangineeringservices

Set up andmanage a Smatir Medium S% rprisesBusiness

Assist in podudng technical drawing appropriate conventions and techniques in engineering workshop settings
Adhere to workshop safety practi w\

. Operate basielectrical/electrodit@Ols.&nd equipment
10. Apply logical reasoning and pro polving methodologies taddress engineering challenges.
11.Conduct research in elﬁ’.a nd electronics engineering technology using appropriate research methods

© o No O

I
12.Draw and interpret el nd electronics enginealtagings and schematics
13. Analyseelectric w, energy relationships, doehaviouiin resistive and capacitive systems

A
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MATLAB

>

14. Apply differentiation and integration techniques to model and solve engineering prottartise use (@m software e.g.

15. Assistin implemening the principles of generation, transmission, and distribution of electricalenglgiiands on practicals and
industrial visits to relevant sites

16. Operate, maintain, and troubleshoot various electrical machines. %Q

17.Apply Alternating Current (AC) theory tanalyseandsketchcircuits.

19. Analysepower systems and implement basic operational procedures.

18. Assist in rforming network analyes of multiphase systems using electrical cir Wrems.
s

20.Conduct laboratorgnd industrial measurements using electrical/electroni
21.Implement basic telecommunication techniques and configure com i

ents
systems

22.Assist in themstalktion ofelectrical systems in buildings accordin t(;r%nt standards and regulations
23.Test and troubleshoot circuits containing passive and active ek@)'c omponents.
24. Support the malyss and desigrof simpledigital electronic sys
25.operate specialized software packages relevant to electr% lectronics engineering.
put

26. Supportin the dagnoses and repais of simple faults on

hardware and application software.

27.Design and simulate electrical and electronics en systems.
28.Program Programmable Logic Controllers (PLCS)
29.Develop HumarMachine Interface (HMI) and Sudervisory Control and Data Acquisition (SCADA) systems

3.0 GENERAL ENTRY REQUIREMENTS %

Theentryrequirement$or NationalDipl

a.A mini mum s

b.Fi (39 Cr e dlte vpeals

Mat he mRhy <is

cor

Exa mi n a(t9 SGEr) h%ra

c. The National Technif icate (NT®O) its equivalent in electrical and electronics trade with credit passestsboye.

XS
&

Tertiary Matriculation Examinat |
African Senior School Certificatex&mination ( WASSCE)SeniSeh cCelr t i f i cat
| vathemobrteh &WOs i t tT méisv es u(b5 ) ditn ¢ | Bmglish Language,
dreomilsatrirgubd ¢ ect .

mctricaland Electronic&ngineering Technologgre:
OQ the Unified




4.0 DURATION V/S\

>

The duration of the programme is two academic sessions consisting of four semesteveaKslper semesw

5.0CURRICULUM %J

w

1. Thecurriculum of all ND programnseconsists of foumain components. TheﬁlyN
3.1 Generaktudies/Education %®

3.2 Foundatiorcourses <
3.3 Professionatourses

3.4 SupervisedndustrialWork Experienc@chemqssg

2. TheGeneralStudies/Educationomponenshallinglu rsein:

i.  ArtandHumanities Englishl
ii. Mathematics and Science
iii. Social Studies Citizens

uageCommunicationThesearecompulsory

Ical science, sociology, philosophy, geograpitsepreneurshigtudies.The courses
iprecompulsory.

in citizership, entrﬁ
The Generabtudies/Education % ent shall account for not more than 15% of the total contadohtheprogramme.
Foundation courses includgurses“rviathematics, Pure Science, Compugerence, Technicdbrawing, Descriptive Geometry

and Statistics,etc. The n% f hours wiary with theprogrammeand may account for aboul0-15% of the total contact
mme.

hoursdependingnth
Professionabours@ urseswhich give the studentthe theory and practicalskills he/sheneedsto practicem his/her field of
specializatioKﬁ% nician level. These may account for betweef08® of thecontacthoursdependingon the programme.

X :



6. Supervised Industrial Work Experience (SIWES) shall be taken during the long vacation followi &e&econdemester
of the firstyear.Seedetail of SIWES atParagraph 10. <

The structureof the ND programmeconsistsof four (4) semesters aflass roomlaboratory,field@kshopactivitiesin the College
andSIWES.Eachsemesteshallbe of seventeerfl7) weeksduration madeup asfollows.

1. Fifteen (15) contact weeks of teaching,lecture, test, quizzes, recitatior@wexercise, etc.
S

2. Two (2) weeks for the conduct of examinations. The SIWES registra'\' Il take place at the end of the second semester

of the first year for the ND programme. %
7.0ACCREDITATION %

The programmefferedatthe NDlevel shallbe accreditedby the NBTE b&forgthe diplomates can be awarded ND Certificate. Details

about the process of accreditatimn the award of the ND progr, available from the Executive Secretary, National Board for

Technical EducatiorRlot B, BidaRoad,P.M.B 2239,Kaduna,E':Seria.
N DI

8.0CONDITIONS FOR THE AWARD OF THE NA

6.0CURRICULUM STRUCTURE

PLOMA

Institutions offering accredited programmes will awarththe National Diploma to candidates who sucosssipléted thgorogramme
after passing prescribedoursework, examinati oma projectand thesupervisedndustrial work experience Such candidates
shouldhavecompleteda minimum of betwee mestecreditunitsdependingon the programme.



8.1 Grading of Courses:

Courses shall be graded as follows:

Mark Range Letter Grade Weighting
75% and above A 4.00
70%- 74% AB 3.50
65%- 69% B 3.25
60%- 64% BC 3.00
55%- 59% C 2.75
50%- 54% CD 2.50
45%- 49% D 2.25
40%- 44% E 2.00
Below 40% F 0.00

8.2 Classification of Diplomas:National Diplomasshallbecla

Distinction

Upper Credit-
Lower Credit -

CGPA of 2.50 2.99 Q
- CGPA 0f2.00- 2.4%

Pass

9.0 QUALIFICATION OF THE TEA

9.1 Holders of BSc / HND and Hi&)

i Electrical/ Electr

&

\Q$

CGPA of 3.00- 3.49

- CGPAoof 3.50- 4.00 @

egrees in:

wneering,

iedas

<

llows:
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9.2 In addition, teachers of this programme should have been trained and certified by: &\

(a) Council for the Regulation of Engineering in Nigeria (COREN) Q< IE

(b) Industrial certifications in Engineering

9.3 Headship of the Department: %

Hol ders of HND or B a c HBlestlical anil &lecttomigsngmeeri &ﬁny of the

Higher DegreeElectronics and @mmunications, Instrumentation and ContRx, S& achinesngineering, who must not be below the
rank of a Senior Lecturer

10.0GUIDANCE NOTES FOR TEACHERS OF THE PROGRAMM ()

10.1The new curriculum is drawn in unit courses. This is in &, ith the provisions of the National Policy on Education which
stress the need to introduce the semester credit units that will énable a student who wish to transfer the units aletadyircamp
institution of similar standards from which he is tran

10.2In designing the units, the principle of the mod% m by the product has been adopted; thus making each of tdmalprofessi
modules, when completed provides the stuﬁ ith technician operative skills, which can be used for the employment purposes

Also, he can move ahead for post ND stuﬁ

10.3As the success of the credit unit sys pends on the articulation of the programmes between the institution artthendustry,
curriculum content has been Writte@zvioural objectives, so that it is clear to all, the expected performancelehthehst
successfully completed some o% rses to the diplomate of the programme. There is slight deparforesentagon of the
performancebasedcurriculum whichngquiresthe conditionsunderwhich the performanceare expectedo be carriedout andthe

criteria for theacceptable performance. It is a deliberate attempt to further involve the staff of the department teaching the

programme to write the ‘%\urriculum stating the conditions existing in their institution under which the performaiage can

place and to follow the criteria for determining an acceptable level of performance. Departmental subnmigsiorabf t

curriculum m y the Academic Board of the institution for ensuring minimum standard and quality of eduttegion in

gV* o



programmes offerethroughoutthe polytechnic system.

10.4 The teaching of the theory and practical work should, as much as possible, be integrated.
professional course and laboratory work should be taught in isolation from the theory. For

theory-practical in the ratio of 50:50 or 60:40 or the reverse. %Q
11.1 For the smooth operation of the SIWES, the following guidelines shall app. &J;

i. RESPONSIBILITY FOR PLACEMENT OF STUDENTS

rse, there shoalitbef bal

11.0 GUIDELINES ON SIWES PROGRAMME

Institution offering the ND programme shall arrange to place th e : in the industry. Latest by April 30 of each year; s

copies of the master list showing where each student has bee ceglshall be submitted to the Executive SecretarynNBTE whic
shall, in turn authenticate the list and forward it to the Indus}@ung Fund (ITF), Jos.
try o

ii. The Placement Officer should discuss and agree with ir@ the following:

onealready (ND) approved for each field.

b) The industrybased supervisor of the s <@ s during the period likewise the instibatsexa supervisor. The evaluation of the

students during the period. It should,bg ed that the final grading of the student during the period of attachmeetvabighiie ¢
on the evaluation by his industbased.Supervisor.

11.2 EVALUATION OF STUDENT .l

In the evaluation of the stud cognizance should be taken of the following items:

A;en\d@g
gV* .

a) A task inventory of what the students shouected to experience during the period of attachment. It may be ptigeeto ado




iii. General Attitude to work ?ﬁ\
V. Respect for authority < y
V. Interest in the field/technical area QQ

Vi. Technical competence as a potential technician in his field. %

11.3GRADING OF SIWES (?N
To ensure uniformity of grading %e, the institutreedto shoul d
by all polytechnics is adopted. %

11.4THE INSTITUTION BASED SUPERVISOR
The institutionbased supervisor should endorse the Iogboo&g each visit. This will enable him to check and determine to what
extent the objectives of the scheme are being met apento assist students having any problem regarding the specifisc assignment

given to them by their industiyased supervisor. Q

11.5FREQUENCY OF VISIT

Institutions should ensure that students attachment are visited within one month of their placement.

Other visits shall be arranged so th
i. There is another visit six after the first visit; and
ii. A final visit in the last mont he attachment.

11.6STIPEND FOR STUDE wWES

The rate of stipen e shall be determined from time to time by the Federal Government after due consultatioRed#hathe
Ministry of Edugat Industrial Training Fund and the NBTE.

gV* §
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11.7SIWES AS A COMPONENT OF THE CURRICULUM < V\

The completion of SIWES is important in the final determination of whether the student%c essful in the programme or not.
Failure in the SIWES is an indication that the student has not shown sufficient intere eld or has no pdiectiaied@a

skilled technician in his field. The SIWES should be graded also on credit unit s NMVhere a student has satiséed all oth
requirements but failed SIWES, he may only be allowed to repeat anothé4)fownths SIWES at his own expense.

11.8 LOGBOOK < E

The candidates are expected to record anleap a personal logbook. Tl contain daily and weekly summary of curricular
activities carried out by the candidates for each semester. The ND ramme coordinator of the department will supervise the
assessment and evaluation of theblmak

12.0FINAL YEAR PROJECT %

Final year students in this programme are expected to garry out a project work. This could be on individual basis orkgrblog wo
project should, as much as possible incorporate ba '%ﬂent of design, drawing and complete fabrication of a marketable ite
something that can be used. Project reports sh ell presented and should be properly siiperndsedrtments should

or

make their own arrangement of schedules for projeCt K.

13.0 MANDATORY SKILLS QUALIFICATI Q)
See guidelines for the implementation (@

S
A
N
gV* .

in Polytechnics in Nigeria vide the WBbB$te



CURRICULUM TABLE

YEAR | SEMESTERI

CourseCode | Course Title A @vp CU | CH
GNS 101 | Useof English | %,2 02 | 2
GNS111 CitizenEducation | ( N 2 0| 2 2
MTH 112 AlgebraandElementaryTrigonometry &V 2 0|2 2
MEC 111 TechnicalDrawing 1 3|3 4
MEC 113 BasicWorkshopTechnologyandPsagtic . 1 3 |3 4
EEC111 ElectricalDrawings P4 1]3[3 | 4
EEC 12 Introduction to Digital E ronk& 2 1|3 3
EEC 113 TechnicaIDocumen}m eportWriting 1 3|3 4
EEC 114 EIectricaIEnginee%J\' cd 1 2 |3 3
EEC 15 IndustrialHeaffi“and Safety 1012 |2
MSQ Mandato Mualification 0| 01O 2
14 | 16 | 26 | 32




YEAR | SEMESTER 11

CourseCode | CourseTitle . V CU |CH
GNS 102 Communicationn English | 2 0 2 2
GNS 12 Citizenship Education Il (‘%/2 0 2 2
ENT 126 Introduction to Entrepreneurship %\v 2 1 3 3
MTH 211 Calculus 2 0 2 2
EEC121 ElectricalPowerl ) 1 2 2 3
EEC122 ElectricalMachinel A 1 2 2 3
EEC123 Electronicd N\ 1 2 2 3
EEC124 ElectricalEngineeringSCig} 1| 2| 3| 3
EEC125 Electricaland Ele Heasurement and 1] 3 2 4
Instrumentatj

EEC126 1] 2 2
EEC127
MSQ 0|0 0

_ 15| 16 | 24 | 33

*  AINGNS courses are to be obtained in GNS curriculum

S
&

Qg?*
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YEAR || SEMESTER |

&

2
Y

CourseCode CourseTitle \ CU | CH
GNS 211 Use of English 1l R &)VO 2 |2
ENT 216 Introduction to Entrepreneurship Il B %/2 1 3 |3
MTH 202 Logic and LineaAlgebra c N 2 0 2 |2
EEC211 ElectricalPowerll \v 1 2 2 |3
EEC 212 ElectricalMachinedll 1 2 2 |3
EEC213 Electronicdll i 1 3 3 |4
EEC214 ElectricalCircuit TheoryK 1 2 2 |3
EEC215 Use ofElectricalan ctro}cslnstrumem; 1 2 2 |3
EEC216 Telecommunicg& 1 2 2 |3
EEC217 ComputerHa Vnd;oftware I 1 2 2 |3
EEC 218 Researmho s in Electrical Engineering 2 0 2 |2

NATAL 15 |16 | 24 |31

* All GNS co re to be obtained in GNS curriculum

16



YEAR || SEMESTER II

&

2
Y

CourseCode CourseTitle A CU | CH
GNS 202 Communicationn Englishll N 0 2 | 2
MTH 221 Trigonometry andi\nalytical Geometry N %’2 0 2 |2
EEC 221 ElectricalPowerlll N 1 2 2 |3
EEC222 ComputeHardware andoftware Il %S 1 2 2 |3
EEC223 Electronicdll 1 2 3 |4
EEC224 ElectricalCircuit Theoryll i 1 2 2 |3
EEC 225 Introductionto Industral Autorgatton 2 2 3 |4
EEC 226 Project N 0 0 4 | 4
TOTA#\% 10 |10 (20 |25

Key

* Al GNS courses are Weﬁned in GNS curriculum

- Lecture
P - Practical

L :
cCU - Credit U%&

}
«@
QV

D

17






@

Algebra And Elementary Trigonometry

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGIN TECHNOLOGY
COURSE: Algebra And Elementary Trigonometry COURSE CODE MTH 112 CONTACT HOURS: 2
CREDIT UNITS: 2 N THEORETICAL 2
YEAR: | SEMESTER: PRE-REQUISITE: PRACTICAL: 0
GOAL: This course is designed to provide tedentavith mathematical knovfled d skills essential for solving a range of

engineering problems \\r
GENERAL OBJECTIVES: On completion of this course, the stude % be able to:

1.0 Understand the laws of indices and their application in si

2.0 Understand the theory of logarithms and surds and thej

3.0 Understand principles underlying the construction of A\&

4.0 Know the different methods of solving quadratic tions.

5.0 Understand Permutation and Combination. @

6.0 Understand the set theory. Q

7.0 Understand the properties of arithmetic and geometric progressions.

8.0 Understand the binomial and its applic in the expansion of expressions

9.0 Understand the basic concepts and wanpblation of vectors and complex number and their applications to the soluti@niig ¢
problems.

10.0Understand the definition, me ation and application of trigonometric function.

& 19



COURSE: Algebra And Elementary Trigonometry COURSE CODE MTH 112

CREDITUNIT: 2

YEAR: | SEMESTER: | PRE-REQUISITE:

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL.: This course is designed to provide the studeitts mathematical knowledge a

N\,
WSential for solving a range of enginee
problems A

General Objective1.0: Understand laws of indices and their applications in si 'balgebra expressions

&

THEORETICAL CONTENT PRAGTI ONTENT
Week | Specific Learning Teacher 6s | Resources ifi arning Teacher 60s |Resources
Outcome §09 e
1 1.1 Define index. Explain index Textbooks &v Guide students to: Calalators
Journal%Establish the laws of  [Establish the laws of
1.2 Establish the laws (Explain thelaws of Whit@ Indices. Indices.
Indices. indices. %
Solve problems using thSolve problems using
1.3 Explain how to Explain how to slvg laws of indices the laws of indices
solve simple problems usin h '
problems usinghe |of indices. g&s
laws of indices.
General Objective2.0: Understand theo ogarithms surds and their applications in manipulating expression.
2-3  2.1Define logarithm  [Ex N@g!rithm Textbooks Guide students to: Calculator
% Journals Solve simple logarithmsSolve simple logarithm
2.2 Establish the fou in thefour basic White Board |problem. problem.
basiclaws of s of logarithm Marker

20




logarithm.

2.3 Explain how to
solve simple
logarithms problem

2.4 Define natural
logarithm and

common logarithm.

2.5 Define characterist
and mantissa.

2.6 Explain how to ead

the logarithmic tablflogarithmic table for

for given numbers.

2.7 Explain how to
simplify numerical
expressias using
tables

e.g. 18D =
3/4JPCAMB
find D when J =
0935,
0=35P=16

10°. C = 55, MaN

00025

Explain how to slve
simple logarithmic
problems.

Explain natural
logarithm and common

logarithm

Explain characteristic
and mantissa.

Explain how to read th¢
given numbers.

Explain how to snplify
numericalexpressia

usingtables
e.g. 18D = i
3/4JP
fin J=
0935,
=35 P=16
. C =55 M=

Computer
Projector
Internet
Lecture Note

&

21




1 =3.142

2.8 Explain how to

apply logarithm in

solvingnontlinear

equations.
eg.y=ag
logy=log a +
nlog x; y = b¢,
logy =logb +
xlogc; y = a + bX,
Log (y- a) = Logb
+ nlogx,

2.9 Define surds.

2.10 Explain how to
reduce a surd intg
its simplest form.

2.11 Explain how to
solve simple
problemson surds

Explain how to apply
logarithm in solving
nontlinear equations.

e.g.y=ak
logy=log a +
nlog x; y = b¢,
logy = logb +
xlogc; y =a + by,
Log (y- a) = Logb
+ nlogx,

Explainsurds.

Explain how to reduce
surd into itssimplest
form.

Explain how to
simple pro
surds.

O

4

General Objective3.0: Understand‘prir%s underly

ing the construction of charts and graphs.

4

3.1 Explain how to
construct graphs of

E w to
t graphs of

functions such

Y+ax=‘K =1

ons such as

Textbooks
Journals
White Board

Y+ax=b,n=1,

Marker

Apply knowledge from
3.1in termination as law

Guide students to:
Apply knowledge from
3.1in termination as

from experimental data.

Calculator

laws from experimental

N\

8
3

22




2Y=CST (a+a)
Y= ax¥, including
cases of
asymbles.

3.2 Explain how to
apply knowledge
from 3.1in

from experimental
data.

termination as lawsfrom experimental datg

2Y=CST (a+a)
Y= ax¥, including
cases ohsymbles

Explain how to apply
knowledge from 3.1in
termination as laws

Computer
Projector
Internet
Lecture Note

Ask the students to dray
graphs.

»

)

data.

Ask the S
dra

<

v

to

&

General Objective4.0: Know the different methods of solving quadratic gguat ns.
5 4.1 Explain how to Explain how to solve [Textbooks < &V Guide students to: Calculator
solve quadratic guadratic equatiohy Journals 0 uadratic Solve quadratic
equationby factorisation. White Boatd |edquationby factorisationiequationby factorisatio
factorisation. Marke
:
4.2 Explain how to solExplain how to solve |Proj€ctor

guadratic equations
by method of
completingsquares.

4.3 Explain how to
solve quadratic
equationdy
formula.

4.4 Determine t‘bg ot

N\

guadratic equations
method of compl
squares.

Explain
quadratic €
fo§\.

etermine the roots.

rnet

4

&ture Note

N
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equations whose
roots are given in
differentmethods.

4.5 Explain how to fornExplain how to form

equations whosmots
are given irdifferent
methods.

General Objective5.0: Understand Permutations and Combinations. \N v
6 5.1 Define permutatiorfExplainpermutation.  [Textbooks ?:W
Journals Q/
5.2 State examples of[Explain examples of |White Board \
permutations. permutations. Marker %
Computer %
5.3 Define combinatiolExplaincombination. |Projector (}
Internet %

5.4 State examples of
combination.

5.5 Establish the
theorerPr=n!/[!]
giving examples
e.g.: number of
ways of collectng

Explain examples of
combination.

Explainthe theorem
nPr=n!/[!] giving
examples.g.: nu

of ways of collegi
two outof 8

two outof 8 balls.

Lecture Note

S
IS

|

4

General Objective6.0: Understand the pt of set theory.
L N
7 6.1 Establish’C, ="Cy, - E V ="C,-r. [Textbooks Guide students to:
r. Journals Solveset theory Solveset theory

6.2 Define sets, s
and null set‘s\

ainsets, subseand
ull sets

White Board
Marker

problems using Venn

problems using Venn

diagrams.

diagrams

N
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6.3 Define union, inter
section and
completion of sets.

6.4 Explain how to dra\Explain how to draw

Venn diagrams to
demonstrate the
conceptsn 6.17 6.3
above.

6.5 Explain how to
calculate the size o

number of elementynumber of elements in

in a given set.

Explainunion,
intersection and
completion of sets.

Venn diagrams to
demonstrate the
conceptsn 6.17 6.3
above.

Explain how to
calculate the size or

given set.

X-
N8
&

V)
¥

O

Computer
Projector
Internet
Lecture Note
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General Objectives7.0. Understand the properties of arithmetic and geometric progressions.

8-9

7.1Define an
Arithmetic
progression (A.P.).

7.2 Explain how to
obtain the formula

for nth term and thgand the first n termsf

first n termsof an A.
P.

7.3 Give examples of t
above e.g. find the
20" term of the seri
e.g.. 24,6,
8¢ . .Find also the
series of the first 2(
terms.

7.4 Define geometric
progression (G.P.)

7.5 Explain how to
obtain the formula
for thenth term and

Explain an Arithmetic
progression (A.P.).

Explain how to olain
the formula fo nth term

an A. P.

Explain examples of th
above e.g. find the
20" term of the series
e. g. 2, Find
also the series of the fi
20 terms.

progression (G

Explain Qotain

the first nterms of a
geometricserie

the formu r thenth
te dghe first
ofa
etricseries.

Explain geometri@

Textbooks
Journals
White Board
Marker
Computer
Projector
Internet
Lecture Note

\

4

\S
&

Obtain the formula for
nthterm and the first n
termsof an A. P.

Ask the students tQ.a
progression to g6tv
problems. \

pply progression to
solve problems.

Calculator

&
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7.6 State examples of
7.5 above e.g.; give
the sequences 1/3,
3 Y4 findthe
20" term and henceg
the sum of the®120
terms.

7.7 Define Arithmetic
Mean(AM) and
Geometric Mean
(G.M).

7.8 Define convergenc
of series.

7.10 Define divergence
of series.

Explain examples of 7.
above e.g.; given the
sequences 1/3, 1, 3 %
find the 28" term and
hencethe sum of the
1520 terms.

Explain Arithmetic
Mean(AM) and
Geometric Mean
(G.M.).

Explain convergence
of series.

Explain divergence of
series.

Genera

| Objectives8.0: Understand the binomial

obeyn and its application of expressions in approximations.

10

8.1 Explain the methoq
of mathematical
induction.

8.2 State the binomial
theorem for a

Explain the met
of mathe
inductio%

positive integr

&

Me binomial
em for gositive

egral index.

Textbooks
Journals
White Board
Marker
Computer
Projector

Internet Lecture
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index.

8.3 Explain how to

Explain how to expand

expand expressionsexpressions of thierms

of theforms (x=y¥,
(x & 1)® applying
binominaltheorem.

8.4 Explain how to find
the coefficient of
aparticular term in
the expansion of
simplebinomial
expressions.

8.5 Explain how to find
the middle term in
the expansion of
binomialexpression

8.6 State the binoml
theorentor a
rational index.

(x=y)?, (x %
1)® applying binominal
theorem.

Explain how to find the
coefficient of

a particular term in the
expansion of
simplebinomial
expressions.

Explain how to find the

middle term in the
expansion of

Explainthe bin

theoremfor@ a
index. %

E

8.7 Explain how to

WW to expand
ons of thisrm:

binomialexpression <D

Note

\J




&

X) applying
binomialtheorem.

8.8 Explain how to
expand and approximg
expressions of the
type (1.001)n, (0.998Y,
(1=x)'?, (-x) to a
statedegree of accurac]
applying/scalar

binomialtheorem.

Explain how to expand
and approximate
expressions of the
type (1.001)n, (0.998Y,
(1=x)'?, (-x) to a
statedegree of accurac]
applying/scalar

Y
)

4

expression. expression.
General Objectives9.0: Understand the basic concepts and manipulatiorfof Vectdrs and their applications to the solution of enginee
problems.
11- 12 9.1 Define vectors Explain vectors Textbooks Guide students to:
Journals Apply the techniques of|Apply the techniques o
9.2 Explain the Explain the Whit vectors to solve variousjvectors to solve variou
representations of [representations of problems problems
vectors. vectors.

9.3 Define a position
vector.

9.4 Define unt vector.

9.5 Explain scalar
multiple ofa vectoy.

9.6List the ‘&G

Explaina positio
vector. V\

Explain r.

E

N?alar multiple
& or.

N

xplainthe

M
CoMputer
%je tor

rnet
[ecture Note

Apply the parallelogram
law in sdving
problemsincluding
addition andsubtraction
of vectors.

Compute the resultant

at a point using
algebraicand gaphical

of coplanar forces actinof coplanar forces

Apply the parallelogran
law in sdving
problemsincluding
addition andsubtraction
of vectors.

Compute the resultant

acting at a point using

algebraicand gaphical

N
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characteristics of
parallel vectors.

9.7 Identify quantities
thatmay be

classified as vectorvector e.g.

e.g. displacement,
velocity,
acceleration, force,
etc.

9.8 Explain how to
compute the
modules ofany
given vector up to
2 and 3 dimensions

9.9 State the
parallelogramaw in
solving problems
including addition
andsubtraction of
vectors.

9.10 Explain how to
apply the

characteristics of
parallel vectors

Explainquantities
thatmay be classified g

displacement, velocity,
acceleration, forcestc.

Explain how to ompute
the modules oany
given vector up to 2nd
3 dimensions.

Explain the
parallelogramaw in

solving problems@

including additi

subtraction@ ors.
WW to apply
elograntaw in

I
g

>

<

Q%vecto rs.

method

Apply the techniques
of resolution and
resultant to the solution
of problemsnvolving
coplanarforces.

Apply vectori

problems
relative

ng

loCity.

/%%ﬁte the
S

lamproduct ofgiven

Compute the
scalarproduct ofgiven
vectors.

Calculate the
directionratios of given
vectors.

Calculate the
anglebetweenwo

method

0 emsnvolving
\9planarforces.

Qs

techniqu ing

Apply vectorial
techniques in solving
problems involving
relative velocity.

Compute the
scalamproduct ofgiven
vectors.

Compute the
scalarproduct ofgiven
vectors.

Calculate the
directionratios of given
vectors.

Calculate the
anglebetweenwo
vectorsusing the scalalf

\vectorsusing the scalar
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problemsincluding
addition and
subtraction of
vectors.

9.11 Explain
components of a
vector

9.12 Explainorthogonal
components.

9.12Resolve a vector
into itsorthogonal
componats.

9.13List characteristics
of coplanar localize
vectors

9.14Define the resultarExplainthe

or compositionof
coplanarvectors.

9.15 Explain how to
compute the
resultant ocgplg

orces acting at a point

addition andsubtraction
of vectors.

Explain components of
a vector

Explain orthogonal
components.

Explain a vector into itg
orthogonal compon#s.

Explain characteristics

of coplanar Iocalizedg

vectors %
v
Rnt

rs.

or comp.
coplanar

ow to comput
(! sultant o€oplanar

product

product

NS
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forces acting at a
point using
algebraicand
graphical method

9.16 Explain how to

apply the technique

of resolution and
resultant to the
solution of
problemsinvolving
coplanarforces.

9.17 Explain how to
apply vectorial
techniques in
solving problems
involving relative
veloaty.

9.18State the scalar
productof two
vectors.

9.19 Explain how to
compute the
scalarproduct
of givenvectgy:

using algebraiand
graphical method

Explain how to apply
the techniques

of resolution and
resultant to the solutior
of problemsnvolving
coplanarforces.

Explain how to apply
vectorial techniques in
solving problems
involving relative
veloaty.

NS
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9.20Define the cross
productof two
vectors.

9.21 Explain how to
calculate the
directionratios of
given vectors.

9.22 Explain how to
calculate the
anglebetweerntwo
vectorsusing the
scalar product.

Explain the cross
productof two vectors.

Explain how to
calculate the
directionratios of given
vectors.

Explain how to
calculate the
anglebetweertwo
vectorsusing the scalar
product.

General Objectives10.0: Understand the concepts of eq

fd apply it to engineering problems

13-14

10.1 Explain the
concept of

of equations:
I Linear
1 Quadratic
1 Cubic,

X

10.2 List different type

e a\Q' y:
‘g\inear
§\ Quadratic

Explain the concept of

equation, i.e. AX + ﬁ?ur als
equation, i.e. AX 4D where A and Q hite Board
B = Dwhere Aand

B areexpressions.

areexpression%

Explain ent types ¢

I Cubic, etc.

Marker
Computer
Projector
Internet
Lecture Note

Solve carious equations
as indicated in section 1

Apply algebraic and
graphical methods in
solving two simultaneou
equations a linear

Guide students to:
Solve carious
eguations as indicate
in section 10.

Apply algebraic and
graphical methods in
solving two
simultaneous

equation and a quadrati

equations a linear

Calculator
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10.3 State examples 0
linearsimultaneous
equations with twg
unknowns and
simultaneous
equations with at
least one quadrati
equation.

10.4 Explain how to
apply algebraic an
graphical methods
in solving two
simultaneous
equations dinear
equation and a
guadraticequation

10.5 Explain how to
apply the algebraig
and graphical
methods irsolving
two simultaneous
and quadratic

equations. 1

with at least one

Explain examples of
linear simultaneous
equations with two
unknowns and
simultaneous equations

guadratic equation

Explain how to apply
algebraic and graphical
methods in solving two
simultaneous equations
linear equation and a
guadratic equation

Explain how to
algebraic and

10.6Define a
determinia&t

methods i g two
simulta d
qua@ ations

;in a determinant o
n" order

&

ordér
eous linear
&e\ ions.

equation

Apply the algebraic and
graphical methods in

Ihants of
nd 3 in solving

Apply.d

solving two simultaneou
S

and quadratic eq$~%§

eguation an

quadrati(@j 0

imultaneousind
guadratic equations.

Apply determinants o
order 2 and 3in
solving simultaneous
linearequations.

NS
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of n" order.

10.7 Explain how to
apply
determinants of
order 2 and 3in
solving
simultaneous
linearequations.

Explain how to apply
determinants of order
and 3 in solving
simultaneous linear
equations

2

<

QP

General Objectives11.0: Understand the definition, manipulation and applicati

igonometric functions

15

11.1Define the basic
trigonometric
ratios, sine, cosine
and tangent of
anangle.

11.2 Derivethe other
trigonometric
ratios cosecant,
secant and
cotangent using th
basic trigonometrig
ratios in 11.1
above.

Explain the basic
trigonometric ratios,
sine, cosine and tange
of an angle

Explain the other
trigonometric ratios:

11.3 Derive identities

Textbooks
Journals

Comput
Proje

4

In

Le&tlre Note

cosecant, secant a

cotangent using Q
\/

White Board
Marker A\

Sy

35




PO

of the form;
Cog+Sirt=1,
Secd=1=tan2, etc

11.4Derive the

compoundangle
formulae for sin
(A-B), Cos (AB)

andTan (A-B).

the form:
Cog+Sirt=1,
Secd=1=tan2, etc

Explain the compound
angle formulae for sin
A-B), Cos (AB) and
Tan (AB).

Y
®Q

S

EVALUATION
C/A:40%
EXAMS: 60%
TOTAL: 100%

ASSES &TRUCTURE
N\

TYPE OF PURPOSE AND NATURE OF ASSESSMENT WEIGHTING (%)
ASSESSMENT

Examination Final Examination n)to assess knowledge and understanding 60
Test At least 2 progre, s%e 20
Course Work At least 5 hop\ s'to be assessed by the teacher 20
TOTAL o0

36




Technical Drawing V/S\

COURSETITLE : Technical Drawing COURSE CODE MEC 111 OURS: 4
CREDIT UNITS: 3 1
YEAR: SEMESTER: | PRE-REQUISITE: NPRA ; 3
GOAL: This course is designed to acquaint students with the fundamentals of te Wwing and its applications in engine
technology &

GENERAL OBJECTIVES: On completion of this course, the students sho \9 to:

1.0Know different drawing instrument, equipment and materials &

2.0Understand the essentials of graphical communications
3.0Know the construction of simple geometrical figures and sey@&
4.0Know the Construction of isometric and oblique drawing and projection
5.0Understand principles of orthographic projections

6.0Understand the intersections of regular solids Q< \

& 37
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICSENGINEERING TECHNOLOGY

COURSETITLE : Technical Drawing

COURSE CODE MEC 111

CONTACT HOURS: 4

CREDIT UNITS: 3

THEORETICAL: 1

YEAR:

SEMESTER: |

PRE-REQUISITE:

PRACTICAL: 3

GOAL: This course is designed to acquaint students with the fundamentals of technical drawing and its applications in eregimeaiogy t

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENT

General Objective1.0: Know different drawingnstrumentsequipment and materials

THEORETICAL PRACTICAL
Week | Specific Learning Teachers Activities | Resources | Specific Learning | Teachers Activities | Resources
Outcomes Outcomes
1.1List different types of Explain different types | Marker Guide students to: | Complete set
drawing instruments, of drawing instruments| Whiteboard | Identify the Identify the different | of drawing
equipment and materials. |equipment and materig Journals different types of | types of drawing instruments
1-2 Textbooks | drawing instruments, equipmg
1.2 0utline the uses of the Explain the uses of thf Computer | instruments, and materials. Drawing
various instaments, various instruments, | Internet equipment and Boards
equipment and materials equipment and Projector materials.

1.3 State the precautions
necessary to preserve items
1.1 above.

materials

Explain the precautior
necessary to preserve
items 1.1 above

Observe the
precautions
necessary to
preserve the items
identified above.

Use each of the
items mentioned

Observe the
precautions necessal
to preserve the itemg
identified above.

Use each of the item
mentioned above.

&
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above.

Maintain the
varous
instruments and
equipment.

Maintain the various
instruments and
equipment.

Genera

| Objective2.0: Understand the essentials of graphical communications

2.1 Explain differentypes of Explain different types | Marker Guide students to: | Complete set
34 graphicCommunications of graphic Whiteboard | Illustrate the lllustrate the various | of drawing
Communications. Journals various conventions present| instruments
2.2 Describe various conventions Textbooks | conventions in graphical
present in graphical Explain various Computer | presentin productions of Drawing
productions of construction conventions present in| Internet graphical construction lines, | Boards
lines, finished lines, hidden graphical productions q Projector productions of finished lines, hidder
and overhead details construction lines, construction lines, | and overhead details
projections, centrénes, break finished lines, hidden finished lines, projections, centre
lines dimensioning of plane, @and overhead details hidden and lines, break lines,
elevation andgections of projections, centre line overhead details | dimensioning of
objects. break lines, projections, centre| plane, elevation and
dimensioning of plane, lines, break lines, | sections of objects.
elevation and sections dimensioning of
2.3 State the various standards qobjects. plane, elevation
drawing sheets. and sections of
Explain the various objects. Prepare drawing
standards of drawing sheets with the
2.4 Explain how to print letters [sheets. Prepare drawing | following:
and figures of various forms sheets with the 1 Margins
and characters. Explain how to print following: 1 Title block etc.
39

N




PO

2.5 Describeonventionakigns,
symbols and appropriate
letteringcharacters

letters and figures of
various forms and
characters.

Explainconventional
signs, symbols and
appropriate lettering
characters

1 Margins
1 Title block
etc.

State the various
standards of
drawing sheets.

Print letters and
figures of various

State the various
standards of drawing
sheets.

Print letters and
figures of various
forms and characters

forms and lllustrate
characters. conventional signs,
symbols and
lllustrate appropriate lettering
conventional signs| characters.
symbols and
appropriate
lettering
characters.
General Objective3.0: Know the construction of simple geometrical figures and sections
3.1 Explain the purposaf Explain the purposef | Marker Guide students to: | Complete set
geometrical construction in lgeometrical constructiq Whiteboard | Construct parallel | Construct parallel of drawing
drawing parallel lines. in drawing parallel lineg Journals and perpendicular | and perpendicular | instruments
Textbooks | lines. lines.
3.2 Define geometric figures  Explaingeometric Computer Drawing
S-7 M Circle figures Internet Construct and Boards
1 Quadrilateral 1 Circle Projector bisect lines, angleg Construct and bisect
f Polygon, etc Y Quadrilateral and areas. lines, angles and
40
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3.3 Explain the propées of
geometric figures, e.g.:
1 Sides

Diagonal

Radius

Diameter

Normal

Tangent

Circumference etc.

= =4 4 A4 4 1

3.4Explain the steps in
construction of simple
geometrical figures and
sections

3.4 Define an ellipse.

3.5 Explain the following
drafting techniques
1 Projectionmethod
1 Measurement method
1 Transposition method.

1 Polygon, etc

Explain the properties
geometric figures, e.g.
1 Sides
Diagonal
Radius
Diameter
Normal
Tangent
Circumference
etc.

Explain the steps in
construction of simple
geometrical figures anc
sections

E N

Explainan ellipse.

Explain the following
drafting techniques
1 Projection
method
1 Measurement
method
1 Transposition
method.

Divide a straight
line into given
number of equal
parts.

Identify polygons
(regular or
irregular).

Construct regular
polygons with N
sides in a given
circle, given

9 Distance
across flats

9 Distance
across
corners.

Carryout simple
geometrical
constructions on
circles e.g.

1 Diameter of a
circle of a
circle of a
given
circumferenc

areas.

Divide a straight line
into given number of
equal parts.

Identify polygons
(regular or irregular).

Construct regular
polygons with N
sides in a given
circle, given

9 Distance across
flats

9 Distance across
corners.

Carryout simple
geometrical
constructions on
circles e.g.

i Diameter of a
circle of a circé
of a given
circumference.

1 The

N
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e.

The
circumferenc
e to acircle
of a given
diameter

A circle to
pass through
3 points

A circle to
pass through
2 points and
touch a given
line

A circle to
touch a given
smaller circle
and a given
line
Tangentsd
circles at
various
points

An arc of
radius
tangent to
two lines at
an angle to

1 Anarc of

1 An arc extemally]

circumference
to acircle of a
given diameter
A circle to pass
through 3 pointg
A circle to pass
through 2 pointg
and touch a
given line

A circle to
touch a given
smaller circle
and a given line
Tangentsd
circles at
various points

radius tangen
to two lines at
an angle to

less than and
more than 90

tangent to two
circles:
inscribing and
circumscribing
circles

42
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less than and
more than 90
An arc
extenally
tangent to twc
circles:
inscribing and
circumscribing
circles

Construct ellipse

by using

1 Trammel
method

9 Concentric
circle
method.

Construct plane
scales and diagon
scales, using
appropriate
instruments.

Construct ellipse by
using
1 Trammel metho
1 Concentric
circle method.

Construct plane
scales and diagonal
scales, using
appropriate
instruments.

Genera

| Objective4.0: Know the construction of isometric and oblique drawin

g and projection

8-10 4.1 Explain ismetric and obliqud Explain isometric and | Marker Guide students to: | Complete set
projections. oblique projections Whiteboard of drawing
Journals Draw a square in | Draw a square in instruments
4.2 Explain steps irconstruction [Explain steps in Textbooks | isometric and isometric and oblique
43
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of isometric and oblique construction of Computer | oblique forms. forms. Drawing
drawing and projection isometric and oblique | Internet Boards
drawing and projection| Projector Draw a circle in Draw a circle in
Isometric and Isometric and obliqug
oblique forms. forms.
Draw an ellipse in | Draw an ellipse in
Isometric and Isometric and obliqug
oblique forms. forms.
Draw a polygon Draw a polygon with
with a minimum of| a minimum of eight
eight sides in sides in Isometric
Isometric and and oblique forms.
oblique forms.
Dimension holes,
Dimension holes, | circles, arcs and
circles, arcs and | angles correctly on
angles correctly or] isometric and obliqué
isometric and projections.
oblique
projections. Use appropriate
convention symbols
Use appropriate | and abbreviations.
convention
symbols and
abbreviations.
%
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General Objective5.0: Understand principles of orthographic projections

5.1 Explain the principle of Explain the principle of Marker Guide students to: | Complete set
orthographic projection. orthographic Whiteboard | Project views of | Project views of of drawing
projection. Journals threedimensional | threedimensional instruments
5.2 lllustrate the principle planes Textbooks | objects on to the | objects on to the
of projection: Explain the principle | Computer | basic planes of basic planes of Drawing
11-13 9 Vertical plane planes of projection: | Internet projection in both | projection in both Boards
91 Horizontal plane. 1 Vertical plane Projector first and third first and third angle
f Horizontal plane. angle to obtain to obtain
5.3 Explain why the first and thirg 1 The frontview| § The front view
angles are used and the sec(Explain why the first or elevation or elevation
and fourth angles not used. j@and third angles are i Thetopview | 1 The top view or
used and the second or plan. plan.
and fourth angles not 9 The side view| § The side view
used.
General Objective6.0: Understand the intersections of regular solids
6.1 Explain interpretéon or Explain interpretation | Marker Draw the lines of | Guide students to: | Complete set
12715 intersections of solids intersections of solids| Whiteboard | intersections of the Draw the lines of of drawing
Journals following regular | intersections of the | instruments
6.2 Explainthe intersections of | Explainthe Textbooks | solids and planes | following regular
regular solids intersections of regulg Computer | in both first and solids and planes Drawing
solids Internet third angles. both first and third | Boards
Projector ! Two square | angles.
prisms 1 Two square
meeting at prisms meeting
right angles. at right angles.
1 Two 1 Two dissimilar
dissimilar square prisms
45
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square prismg
meeting at an
angle.

Two
dissimilar
square prismg
meeting to an
angle

A hexagonal
prism
meeting a
square prism
at right
angles.

Two
dissimilar
cylinders
meeting at an
angle.

Two
dissimilar
cylinders
meeting at
right angle,
their centres
not being in
the same

vertical plane

meeting at an
angle.

Two dissimilar
square prisms
meeting to an
angle

A hexagonal
prism meeting a
square prism at
right angles.
Two dissimilar
cylinders
meeting at an
angle.

Two dissimilar
cylinders
meeting at right
angle, their
centres not being
in the same
vertical plane

46




Basic Workshop Practice and Technology

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERIN NOLOGY

COURSETITLE : Basic Workshop Practice and COURSE CODE MEC 113 QO T HOURS: 4
Technology CREDIT UNITS: 3 \ T 1
YEAR: SEMESTER: | PRE-REQUISITE : v%ACTICAL: 3

GOAL: This course is designed to acquaint students with knowledge and ski kshop safety practices as well as theeus
of basic tools and equipment in workshop operations R

GENERAL OBJECTIVES: On completion of this course, the students sho able to:
1.0Know General Factory Acts, Safety Regulations and safety prec4

2.0Understand safety inspection %

3.0Use basic marking out, metal removal and filing tools

4.0Use basic measuring and testing equipment %

5.0Perform drilling operations Q

6.0 Perform various metal joining operations .

7.0Perform the various wood working tools and operations

8.0 Perform reaming operations %V

9.0 Perform tapping operations V\

10.0 Perform basic operations on plasti

& 47
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PROGRAMME: NATIONAL DIPLOMA IN  ELECTRICAL AND ELECTRONICS ENGINEERING TECHNOLOGY

COURSETITLE : Basic Workshop Technology and

Practice

COURSE CODE MEC 113

CREDIT UNITS: 3

NTACT HOURS: 4

HEORETICAL: 1

YEAR: SEMESTER: |

PRE-REQUISITE:

3

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENT

“%’ PRACTICAL:

GOAL: This course is designed to acquaint students with knowledge and s

tools and equipment in workshop operations

kil!xo shop safety practices as well as theeusklasicca

L'\

General Objectivel1.0: Know General factory acts, safety Regulations and safety precautions

THEORETICAL L WPRACTICAL
Week | Specific Learning Outcome |[Teacher sdo AR Specific Learning |[Teac her s 0 |Resources
Outcome Activities

1.1Explain Nigeria Factories
Acts and Safety
Regulations

1.2 Explain safety Rules and
Regulations.

1.3Explain standard
procedures

1.4 State safety recau‘tidns

housekeeping and itszrocedures

Explain Nigeria Factori

Lecture noteg

Guide students to:

Videos of safe

X

Acts and Safety [extbooks Demonstrate all Demonstrate all safet| and unsafe
Regulations hiteboard | safety rules and rules and regulations | acts
o Marker regulations in the in the workshop
Explain safety Rules aniComputer workshop Safety charts
Regulation:t& Projector Use safety equipment
‘bs Internet Use safety and Personal Personal
Explain standard equipment and Protection Equipment Protective
<Eou_sekeeping and its Personal Protection equipment
Equipment Follow safety
procedures and
k\?‘ State safety precautions Follow safety precautionary
procedures and measures
Provide list of safety precautionary
48
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1.5Provide list of safety precautions in the measues
precautions in the workshop Qy\
workshop
Explain some unsafe ac
in the workshop. %
1.6 Explain some unsafe acts V
in the workshop. List out protective wears V\
in the workshop. (J
1.7 List out protective wears \
in the workshop. Explain Personal ‘\
Protective Equipment C\
1.8 Explain Personal (PPE) such as: ’
Protective Equipment &%
1 Safety boots

(PPE) such as

1 Safety boots T Goggles
1 Coverall
1 Goggles »
1 Hand gloves, et
1 Coverall N
1 Hand gloves, etc. .<\
General Objective2.0: Understand safety inspectionv’
2.1Define safety inspections| Explain safety Lecture noteg Guide students to Videos of safe
inseections Textbooks | Inspect the following Inspect the following | and unsafe
2.2 Describe different types Whiteboard | equipment in the equipment in the acts
safety inspections Explain different types [Marker workshops: workshops:
xof safety inspections  [Computer 1 Air receivers 9 Air receivers | Safety charts
2.3Explain the impgtt o] Projector ! Ropes and 1 Ropes and
safety inspe e Explain the importance [nternet Chains Chains Personal
3 worksho of safety inspection in Protective
49
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the workshop 1 Pulley blocks ‘Pulley blocks | equipment
2.4 State frequency of safety 1 Forklift 1 Forklift
inspections and personne Explain frequency of carriage (aé:arriage
to be involved safety inspections and 1 Mobile an Mobile and
personnel to be involveq overheafl overhead
2.5 Explain how to carry out Cranes V cranes
safety inspections on the | Explain how to carry out Derrlcks and § Derricks and
following equipment: safety inspections on thg gantrles gantries
1 Air receivers following equipment: \()
f Ropes and Chains  Air receivers %
1 Pulley blocll<s 1 Ropes and
1 Fork!lft carriage Chains (J
1 Mobile and overhead 1 Pulley blocks %
cranfes ) 1 Forklift carriage &
1 Derricks and gantries 1 Mobile and
overhead ,
2.6 Emphasize the use of 1 Derrlc_:ks ar{
. gantrie
relevant personal protectiv (\0
.equm.ent while on Explain the use of
inspection = - =
relevant personal
protective equipment
while on inspection
General Objective3.0: Use basic marking out, metal removal and filing tools
3.1 Describe types ofy Explain types of Lecture notes Guide students to Work bench
markingout tools ang markingout tools and [Textbooks Differentiate Differentiate between
4-5 how to usg‘it on the benc| how to use it on the Whiteboard | between 1 Hand tools ang Bench vice
50
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correctly

3.2 Explain the need for care
in the use of the tools

3.3 Explain the effect of not
using this tools properly
and keeping them in goot
working condition

3.4 Explain how to maintain
1 Files

Dividers

Saws

Gauges

Tri squares

Bevel edge square etd

= =4 4 -4

3.5 Explain the role of the
following tools in the
mechanical workshop:

bench correctly

Explain the need for car

in the use of the tools

Explain the effect of not

using this tools properly

and keeping them in
good working condition

Explain how to maintain

Files

Dividers

Saws

Gauges

Tri squares
Bevel edgé
square etc?
Explain the role of the
following?)ol‘s in the
mechgr_ﬂ_cal workshop:

T

= =4 4 -4

9 Scribers I Scribers

91 Inside and outside Inside and
caliper outside caliper

f Centre VN f Centre

1 Files % 1 Files

i 1 Scrapers

ScrapersQ
A

Marker
Computer
Projector
Internet

N
&

1 Hand tools
and machine
tools
Bench toole
and machi
cutting toolg/
o\
Identify marking out
tools used on the
4bench typical
workshop practical
’\exercises.

Use markingout
tools on the bench
correctly

Identify this bench
cutting tools

Produce simple
objects using
bench/hand tools
such as

1 Files
Chisels
Scrapers

1
1
1 Saws etc.

‘m‘achvine tools
Bench tools
Q.‘and machine
cutting tools

Identify marking out
tools used on the
bench typical
workshop practical
exercises.

Use markingout tools
on the bench correctly
Identify this bench
cutting tools

Produce simple
objects using
bench/hand tools suc
as

Files

Chisels
Scrapers
Saws etc.

== —a —a —a

Maintain files,
dividers, saws, gauge
try squares, bevel

Hammers
Set of drills
Steel rule
Scribers
Scribing

blocks

Inside and
outside
calipers

Surface plate

Dividers
Centre punche

Files

Scrapers

&
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{ File card { File card Maintain files, edge square etc.
dividers, saws, C %\
gauges try squares, | Write process sheet c
bevel edge squa operation layout for
etc. the component to be
X produced.
Write process sheet
or operation layout
for the component tc
_lqbe produced.
General Objective4.0: Use basic measuring and testing equipment N \“

4.1 Explain the methods of | Explain the methods of [Lecture not - Guide students tg Micrometers
using the measuring using the measuring Tex.tbggks..)’ Identify the differences |dentify the external &
equipment equipment Whiteboard | and similarities betweenifferences and internal

Marker measuring and testing [similarities betwee
Explain the advantage \§Computer equipment in mechanicameasuring and Vernier
4.2 Explain the advantage of | using the equipmeﬁ Projector workshop with regards testing equipment | calipers
6-7 using the equipment properly and keeping " [Internet to: mechanical
properly and keeping then| them in good_working 1 Principle of workshop with Steel rule
in good working condition conditior%v operation regards to:
B 9 Construction 1 Principle of
Expla&‘ 1 Use operation | Test
4.3 Explain: %The principle of f Constructio| mandrel/test
1 Theprinciple of operation and n bar
operation and V construction of a 1 Use
construction_o‘fxvs micrometer screw 070 x 300 mm
micrometer SCF& gauge Perform simple measurit Perform simple long
gauge 1 The least count of dial indicator

X

exercises using steel rul

measuring
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I The least count of

micrometer

1 Principle of operation
and construction of a
Vernier caliper and the

least count.

1 The types of
micrometers

1 The types of Vernier

calipers

1 Accuracy of a steel

rule

4. 2 Explainthe principle and
construction of a dial

indicator, their types
their accuracy

4.3 Differentiate between the
use of vernier protractor

i

and sine bar and thei
limitations.
A

micrometer
1 Principle of
operation and

and the least
count.

1 The types of
micrometers

1 The types of

1 Accuracy of a
steel rule

and

Differe
use o

construction of a
Vernier caliper

Vernier calipers

Explain the principle

construction of a
indicator, their t
their accur

een th
ier protractor|
bar and their

o3

vernier calipers and
micrometers.

oy

Use dial iqdicatorito
. Set up jobs on thg
Iath_é\v

(@undness testin
etc.

| Carry out exercises
involving flatness,
squareness, straightnes
and surface finish test.

Perform taper
measurement on jobs
using vernier protractor
and sine bars.

Inspect jobs using simpl
comparators

exercises using
steel rules,
vernier calipers
and micrometers.

Use dial
indicators to
1 Setup
jobs on
the lathe
1 Roundnes
S testing
etc.

Carry out exercist
involving flatness|
sqguareness,
straightness and
surface finish test

Perform taper
measurement on
jobs using vernier|
protractor and
sine bars.

Inspect jobs using
simple comparatc

with stand
spirit level
surface

Roughness
tester
(portable

type)
SURF TEST,

90° angle
gauge
straight edge

Vernier
protractor.

&

53




General Objective5.0: Perform drilling operations

é\@

5.1 Explain the nomenclature
of a twist drill

5.2 Explain types of drilling
machine
1 Pillar
1 Column
1 Multi spindle etc.

5.3 Explain the type of drilling
operation that can be
carried out on the
following:

1 Radial drilling
machine

Bench drilling maching

Pillar drilling machine

Column type drilling

machine

=a

a
5.4 Differentiate betwe‘
1 Drilling and boring

xEprain the differences

Explain the
nomenclaturef a twist
drill

Explain types of drilling
machine

1 Pillar

1 Column

1 Multi spindle etc.

Explain the type of
drilling operation that car

Lecture noteg
Textbooks
Whiteboard
Marker
Computer
Projector
Internet

be carried out on the
following:

1 Radial drillin
machine ¢
Bench driIIing
machine
Pillar drilling
machine
Column type
drilling machine

'IT

between:
1 Drilling and boring

N
&

Operate different typeé(

drilling machine Q\

Carry ou‘t‘aril‘lin.g
operations such as

\@u nterboring
Countersinking

-4

Grind drill bits accurately

Select correct drilling
speeds

Indicate tle
nomenclature of a twist
drill:

1 Clearance angle

1 Rakeangle

1 Point angle etc.

Guide students to
Operate different
types of drilling
machine

Carry out drilling
operations such
as

1 Counter
boring
Counter

sinking

Grind drill bits
accurately

Select correct
drilling speeds

Indicate tle
nomenclature of ¢
twist drill:

9 Clearance
angle
Rake
angle
Point

Radial drilling
machine

Bench drilling
machine

Pillar drilling
machine

Column type
drilling
machine

Counter
boring drills

Counter
sinking drills

Centre drills

Pedestal
grinding
machine
attached with
a twist drill
grinding

X
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operations

Radial drilling and
sensitive drilling
machine

5.5Explain the formulae for
calculation of speed of
various sizes of drills

operations

Radial drilling and
sensitive drilling
machine

Explain the formulae for
calculation of speed of
various sizes of drills

Calculate the speeds

various sizes of dis
using appropriaf%g

formulae.

N

vangle etc.

Calculate the
speeds of various
sizes of drills
using appropriate
formulae.

attachment

General Objective6.0: Perform various metal joining operation

S

10-11

6.1 Explain the various metal
joining methods

6.2 Describe the process of
joining metals using the
following methods:

1 Brazing
1 Threaded Fasteners
1 Soldering

6.3 Explain how to carry out
soft soldering

y

Explain the various
metaljoining methods

Explainthe process of
joining metals using the
following methods:
1 Brazing
1 Threade
Fasteners

Solde@
QA

Exﬁﬁl_boyv to arry out
soft soldering

T

O
Y

Lecture notes
TextbookﬁQ
Whiteboard

Mar.ke:r'/\.)
Computey”

Projector
net

Dldentify various metal

NJoining operations
)

P
~

Fabricate metal containe
by Knockup joining

Join metals by the
grooving technique

Fabricate metal containe
by knockup joining

Carry out soft soldering

Guide students tg
Identify various
metal joining
operations

Fabricate metal
container by
Knock-up joining

Join metals by the
grooving
technique

Fabricate metal
container by
knock-up joining

Carry out soft
soldering

Various types
of Fasteners
Brazing rods

Flash gas
lighter

Soldering flux
Stock and dies
(set) metric

-

gi\

55



General Objective7.0: Perform the various wood working tools and operations

é\@

12

7.1 Explain the applications

7.2 Describe portable electrig

of the following:

1 Geometric/marking
outtools e.qg. tri
squaregdividers and
gauges

1 Planningtools e.g.
Jack,smooth, spoke
shaves, etc.

1 Cutting tools e.g.:
saws, chisels,
knives, boring tools

1 Impelling tools e.qg.:
hammer and
mallets, Pneumatic
tools

hand tools in wood work,
e.g:
 Portable saw

Portable sand&

= —a -4 -1

<b\qf

Portable planer 1
Portable drill V

Jig sa\AD\

Explain the applications
of the following:
1 Geometric/markin
g out tools e.g. tri
square, dividers
and gauges
1 Planning tools

e.g.: Jack, smooth

spoke shaves, etc

1 Cutting tools e.qg.:
saws, chisels,
knives, boring
tools

1 Impelling tools
e.g.: hammer a
mallets, Pheuma

tools<\K

Explain p?rtable electric
hand tools in wood
wor_k, e‘.a.:v

Portable saw
Portable
planer

1 Portable drill

i1 Portable

Lecture noteg
Textbooks
Whiteboard
Marker
Computer
Projector
Internet

N
&

wood work \\

QO
Mark out and prepare
wood for various
operations as described
in7.

N

\Carry out various
| woodwork operations
using the tools in 7.47.3

Maintain all tools and
machines used

Identify the steps and
tools involved in making
a simple machine part
using wood as material

Identify the tools used f@"Identify the tools

used for wood

)Work

Mark out and
prepare wood for
various
operations as
described in 7.2

Carry out various
woodwork
operations using
the tools in 7.1
7.3

Maintain all tools
and machines
used

Identify the steps
and tools
involved in
making a simple
machine part
using wood as
material

Tri Square
Divider
Gauges
Jack planes
Smooth
plane

Panel saws

Chisels
Knives

Boring tools
Hammers
Mallets
Portable saw

Portable
planer

Portable drill

&
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7.3 Explain the operations of
basic wood working
machines such as:

1 Surface plaining and
thickening machine:
Circular sawing
Machine

1 Mortising machine:
Drilling machine

1 Single ended plaining
machine

1 Band sawing machine
and safety precaution
in their operations

7.4 Explain the need for care |
the use of the tools and
machines listed in 7.17.3

7.5 Explain the methods of 1
maintenance of the tockls

and machines listed in 7l'kmachines listed in 7.1

7.3

%‘(‘

sander
1 Jig saw.

Explain the operations o
basic wood working
machines such as:

1 Surface plaining
and thickening
machine:
Circular sawing
Machine

1 Mortising
machine:Drilling
machine

1 Single ended
plaining

f Band sawin
machines and
safety precaution
in their

‘?ggations

Explain the need for care
in the use of the tools an

7.3

Explain the methods of

&
V\

Portable
sander

Jig saw

X
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7.6 State the safety precautiol
on the tools and machines
listed in 7.11 7.3

maintenance of the tools
and machines listed in
7.171 7.3

Explain the safety
precaution on the tools
and machines listed in 7.
7.3

&
V\

General Objective8.0: Perform reami

ng operations

13

8.1 Describe reaming
Operations

8.2 Explain how to carry out
reaming operations

8.3 Explain the need for care i
the use of the tools and
machines for reaming
operations

8.4 Explain the methods of
maintenance of the tools
and machines for reaming
operations

a

8.5 Explain the conditions f
using the following tools

reaming opergtim‘

Explain reaming
Operations

Explain how to carry out
reaming operations
Explain the need for ¢
in the use of the to
and machines fgp
reaming operatio

Explain the methods of
maintenance of the tools
and machines for

reaming operations

Explain the conditions
for using the following
tools in reaming

1 Hand reamer

Lecture noteg
Textbooks )
Whiteboa:d\<
Maﬂ<e_r’/\.)
Computey”

Projector
Internet

S\
&

dCarry out reaming
\operations:

| 9 onthe bench
1 ondrilling/lathe

Select correct speedsfo
reaming small and large
holes

operations:

Guide students tg
Carry out reaming
operations:
1 onthe
bench
T on
drilling/lath
e

Select correct
speeds fo
reaming small
and large holes

Hand reamers

Machine
reamers

Tap wrench
Jacobs chuck
and key
Reduction

sleeves

Radial drilling
machine

Reamers

AlY

X
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9 Machine reamers

Tap wrench

1 Radial drilling
machine

=

Hand reamers
Machine reamers
Tap wrench
Radial drilling
machine

= =4 =4 A

&
Vs

General Objective9.0: Perform tapping operations

&

14

9.1 Explain tapping and the
purpose of tapping
operation.

9.2 Explain the need for care i
the use of the tools and
machines for tapping
operations

9.3 Explain how to calculate
tapping drill sizes

9.4 Explain the characteristics
of threaded fasteners:
i Pitch
No. of starts

“ 0
1 Profile of threa 1
 Direction of thre

Explain tapping and the
purpose of tapping
operation.

Explain the need for care
in the use of the tools an
machines for tapping

Lecture noteg
Textbooks
Whiteboard
Marker
Computer

operations

Explain how to calcul
tapping drill siz

Explain th_e‘<\

characteristics of threadeg

fasteneAr?\ -
Pitch

No. of starts
Profile of
thread

9 Direction of
thread

/\V

N

sizes

N\

Select correct tapping
drill size)®

NNY

\,Sglect correct taps
Projec.to()
Internet Carry out tapping
operation
1 On the work
bench
1 On drilling
mechine
1 On lathe

Calculatetapping drill

Guide students tq
Select correct
tapping drill size

Select correct
taps

Carry out tapping
operation
1 Onthe
work
bench
T On
drilling
machine
1 On lathe

Calculatetapping
drill sizes

Taps and
wrenches

Drill chuck
and key

Lathe
machine
medium size

Pillar drilling
machine

59




9.5 State the correct tapping
drill size.

9.6 Explain how to correct
Taps

Explain the correct
tapping drill size.

Explain how to correct
Taps

O

&
V\

General Objective10.0: Perform basic operations on plastics

10.1 Explainvarious types of

Explain various types of

Lecture noteg

r

Guide students ta

Set of drill

plastic groups such as plastic groups such Textbooks | Identify varioustypes of | Identify various
1 Thermaosetting as: Whiteboard lastic groups types of plastic | Wood turning
1 Thermoplastic 1 Thermo Marker ‘%‘ groups lathe
setting Compgte? N
10.2 Explain characteristics of f Thermo PrOj_eCtOP\J' Identify the Identify the HSS cutting
each type of plastic. plastic Interne characteristics of each | characteristics of | tools
N\ type of plastic. each type of
10.3 Explain the three Explain characteristics plastic. Evostic glue
processes of joining each type of plastit.
15 plastics together Use conventional| Thermo
Explain the ﬂ@\ Use conventional metal | metal cutting setting and
10.4 Differentiate between  |processes of joining cutting tods to perform | tods to perform | thermeplastic
thermosetting and plastics together operations on pldi€s. | operations on
thermaplastics. N e plagics.
{Explain the differences
10.5 Describe how to use,  |between thermsetting Carryout joining
conventional metal c_ut‘ti%and thermeplastics. Carryout joining operations using
tools to performoperations operations using plasticg plastics
on plastics. Y Explain how to use
conventional metal
60
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10.6 Explain the result of usin
conventional metal cutting
tools for operation on
thermasetting and
thermasetting plastic.

cutting tools to perform
operations on plastics.

Explain the result of

using conventional metal @

cutting tools for operatior

EVALUATION
CA: 60%
EXAMINATION : 40%

on thermesetting and V
thermaosetting plastic. ®

61




Electrical Drawings

COURSE TITLE: Electrical Drawings CODE: EEC 111 HOURS: 4
CREDIT UNITS: 3 ‘ 1
YEAR: | SEMESTER: | PRE-REQUISITE: 3

GOAL: This course is designed to acquaint student with the knowledge and skills tw and interpret electrical and elegimeritso
drawings.

GENERAL OBJECTIVES: On completion of this course, the student should bxle O

1.0Understand symbols of electrical and electronic components

2.0Know how to read and interpret Electrical and Electronic drawings. %s
ng Stan

3.0Know how to draw diagrams for electrical and electronic circuits dard symbols.
4.0Understand how to draw diagrams using dedicated Computer sign (CAD) software.




S

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TECH %

CODE: EEC 111

ONJ{ACT HOURS: 4

COURSE TITLE: Electrical Drawings CREDIT UNITS- 3

YEAR: | SEMESTER: | PRE-REQUISITE:

RETICAL:

1

ACTICAL:

3

COURSE SPECFICATION: THEORETICAL AND PRACTICAL CONTENT

\
Am
N/

GOAL: This course is designed to acquaint student with the knowledge and skills tQ draw

drawings.

d interpret electrical and elegimerrsy

GENERAL OBJECTIVE 1.0: Understand symbols of electrical and electrsn@mpghents

THEORETICAL RRASTIEAL
Week | Specific Learning Teacher s0 AqResources ificLearning Teacher s Resources
Outcome PA tcome Activities
1-2 1.1 Define electrical Explain electrical Text % b Guide students | Different
symbols symbols J % to: symbols
M Machines M Machines \%ﬁb ard | Identify electrical and standards
f Wiring diagrams f  Wiring diagram arker electronic symbols Identify
with codes with codes ompute electrical and Videoclips
 Switch gear, fuses f Switch ge& Projector electronic
relays etc. fuses grelayNetc. Identify different symbols Pictorials
1 Voltage sources IR urces standards of symbols
and current nt Identify different | Free Version
sources %& s standards of for student$C
f Transformer. Qr nsformer. symbols Schematic
% software
1.2 Define electronics \ Explain electronics _
symbols }Mmbols Free Version
T Semico T Semiconductor for students E
devic devices. plansoftware
N2
& 63
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1 Integrated chips of

the 74 series.
1 Resistors,

Capacitors,

Inductors

1.3Explain types of
electrical and
electronics symbols

1 Integrated chips

of the 74 series.
1 Resistors,

Capacitors,

Inductors

Explain types of electrical
and electronics symbols

Explain different standard

\S

S

S

of symbols:
1.4Explain different 1 IEC (),
standards of symbols: 1 IEEE %
1 IEC 1 ANSI &
1 IEEE 1 JEC
1 ANSI
1 JEC
General Objective2.0: Know how to read and interp ctrical and Electronic drawings.
3-5 2.3Explain dectrical and Textbooks Guide students | Templates,
electronic drawings Journals Interpret Electrical, to: Drawing
Whiteboard | Building and Materials and
2.4Explain types of Marker Electronic diagrams. | Read and equipment,
electrical drawings Computer interpret Computer
1 Single Line \ Projector Draw Symbolic Electrical, Systems
1 Multi Line VM Multi Line Electrical circuits Building and
Electronic Sample
2.5Explain ty (SN Explain types of electroni Draw Building wiring | diagrams. electrical
A\,
R )

X




\

>

electronic drawings
2.6 Distinguish between
SYMBOLIC and
COMPONENT
diagrams.

2.7 Explain how to read
electrical and electroni
drawings

2.8 Explain how to
interpret electrical and
electronic drawings

2.9 Explain the importance
of reading and
interpreting electrical
and electronic drawing
appropriately

drawings

Explain the differences
between SYMBOLIC and
COMPONENT diagrams.

Explain how to read
electrical and electronic
drawings

Explain how to interpret
electrical and electronic
drawings

Explain the importance
reading and interpreti
electrical and elec
drawings appropri

<\

diagrams showing all
components, wiring,
conduits, switch A

boxes, wall plqu\

Dra
e @ ircuit with
&e and current
urce and other
rcuit elements.

mbollc
ical circuits

ra

Draw Building
wiring diagrams
showing all
components,
wiring, conduits,
switch boxes,
wall plugs.

Draw a simple
electrical circuit
with voltage and
current source
and other circuit
elements.

drawings

Sample
electronic
drawings

GENERAL OBJECTIVE 3.0: Know how to Mrams for electrical and electronic circuits using standard symbols
6-10 (3.1 Explain standard Explain ard symbolg Textbooks Guide students | Templates
symbols Journals Identify standard to:
imple electrical | Whiteboard | symbols Drawing
3.2 Explain simple electrical in tion diagrams usin{ Marker Identify standard| Materials and
installation diagra wndard symbols. Computer symbols equipment
using standard s Projector
3.3 Explain elec J Explain electronic circuits Perform Power Perform Power | Computer
circuits usq using standard symbols experiments” from the| experiments” Systems
65
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symbols

3.4 Explain Machine
diagrams

3.5 Explain redline
drawingsand asbuilt

Explain Machine diagram

Explain redline drawings
and asbuilt

N
X

v

symbolic diagrams to
wiring diagrams

showing terminals an
earth points an !

2 channel
Oscilloscopes Id
be conpected without

ircuit.

Draw a typical

electrical installation
project using standard
symbols.

Draw electronic
circuits using standarg
symbols

Identify machine

diagrams

iring diagrams
showing
terminals and
earth points and
how " 2 channel
Oscilloscopes”
should be
connected
without shorting
the circuit.

Draw a typical
electrical
installation
project using
standard
symbols.

Draw electronic
circuits using
standard symbol

Identify machine
diagrams

Sample
electrical
drawings

Sample
electronic
drawings

Sample
standard
symbols

Sample redline
markings

66



Identify redline

drawings
N\

Carryout redl@
r

drawings ma

\Y

Genera

| Objective4.0: Understand

how to draw diagrams using dedicated Com

&

e edline
ngs

Carryout redline
drawings
marking

er Alded Design (CAD) software.

11714

3.1Explain CAD

3.2 Explain how to use
CAD in creating
electrical and electronic|
drawing

3.3 Explain the common
software used for
electrical and electronic

Explain CAD

Explain how to use CAD
in creating electrical and
electronic drawing

Explain the common

software used for el

and electronic draiwi
1 AutoCA

Textbooks
Journals
Whiteb

computer softwar

electrical
tallation diagrams

Draw machine
diagrams using
computer software

Guide students
to:

Use computer
software to draw
electrical
installation
diagrams

Draw machine

Computers
AutoCAD

Electronic
Workbench

EPlan

Circuit maker

10% of the tatakscare, while the remaining 30% will be for the esemiesteexamination score.

drawings: 1 EPla diagrams using | 2000

T AutoCAD T P Qﬂqgtic computer

1 EPlan q /€ aker 2000, Draw electronic circuif software PC Schematic

T PC Schematic @ diagrams using Draw electronic

{ Circuit maker 2000, % computer software circuit diagrams Sample

etc. N\ using computer | 9raings
N
V' software

ASSESSMEN ctical class will be awarded 60% of the total score. The continuous assessments, tests and qlezzes

N
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Introduction to Digital Electronics v

PROGRAMME: NATIONAL DIPLOMA ELECTRICAL AND ELECTRONICS ENGINEERING TEEN&MGY
COURSE TITLE : Introduction to Digital Electronics | COURSE CODE: EEC 112 QONMAZT HOURS: 3
CREDIT UNIT: 3 F RETICAL: 2
YEAR: |  SEMESTER: | PRE-REQUISITE: CTICAL: 1

GENERAL OBJECTIVES: On completion of this course, the students should be able\i®

1.0Know the basic concept of Number System \\J
2.0Understand Logic Gates %

GOAL: This course islesigned to equip student with the knowledge and skills of digiw(onics system

3.0Know Logic Simplification and its Applications
4.0Know Multiplexers and Déultiplexers ‘
5.0Understand Latches, fliffops, and Counters &%

6.0Understand Microcontrollers and Programming

& 68



Electronics

COURSE TITLE : Introduction to Digital

COURSE CODE: EEC 112

CREDIT

UNIT: 3

YEAR: | SEMESTER: |

PRE-RE

QUISITE:

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip student with the knowledge and skills of digiﬁ{leleMnics system

General Objective1.0: Know the basic concept of Number System

\4

1.5Explain conversio
from decimal an
hexadecimal
and vicev .

ain conversion from
cimal and hexadecima
to binary and vicerersa.

THEORETICAL CONTENT PR\K@C} CONTENT
Week| Specific Learning Teacher 6 s Al Resources ifi¢"Learning Teacher 6 {Resources
Outcome R ome Activities
1.1Explain analog and  [Explain analog and digitaTextbook Guide students to: |Digital Logic
1-3 digital signals signals Journ emonstrate conversiDemonstrate Trainers
Ch from decimal and conversion from
1.2 Explain applications of Explain applications of |Animatigns  |hexadecimal decimal and DMM.
digital and analog digital and analog signal uter hexadecimal Bench Power
signals. ector Supply.
rker
1.3Explain the advantagesExplain the advantages oMarker Board Function
of analog and digital |analog and di'gnals Generator.
signals.
Breadboard.
1.4Explain binary, octal, [Explajmj »"octal, and
and hexadecimal he number Oscilloscope.
number system S

&
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1.6 Explain binary addition
and subtraction

1.7 Explain the
addition/subtraction of

Explain binary addition
and subtraction,

Explain the
addi ti on/ su

S
Y

16s and 206fand 26s comj %
General Objective2.0: Understand Logic Gates N
4-6  2.1Explain logic gate Explain logic gate Textbooks Guide Students to: |Digital Logic
Journals ogical|lnvestigate the Trainer.

2.2 Explain the basic
concept of negative an
positive logic,

2.3 Define truth table.

2.4 Explain the symbols ar
truth tables of NOT,
AND, OR,

NAND, NOR, EXOR
Gates

2.5Describe the NAND an
NOR as universal gate

2.6 Explain interpretation
truth tables for logic
gates N\

Explain the basic concep
of negative and positive
logic,

Explain truth table.

Gates
Explain th Qnd
NOR as U al gates.

E @rpretaﬂon trut
tab r logic gates

xplain the integrated
circuit logic

Explain the symbols and
truth tables of NOT, A %
OR, NAND, NOR, §R>

Computer
Internet
Projector
Marker

Marke%d

for logic gates

ow the NAND gate
as a Universal Gate

Interpret truth tables

logical behavior of

AND, OR, NOT, |Logic gates.
NAND, NOR, and
EX-OR gates. DMM.

Demonstrate and
show the NAND
gate as a Universal
Gate

Bench Power
Supply.

Digital Logic
Trainer.
Interpret truth table

for logic gates Function

Generator.
Breadboard.

Oscilloscope.

2.7 Describe the i VE
circuit logic g
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2.8 Explain the concept of
integrated circuit Logic
families.

2.9Explain the TTL and
CMOS logic families

Explain the concept of
integrated circuit Logic
families.

Explain the TTL and
CMOS logic families

&

Q3

General Objective3.0: Know Logi

¢ Simplification and its Applications

_

7-8

3.1 Explain the concept of
Boolean algebra

3.2 Explain the
implementation of the
Boolean (logic)
equation with gates

up to 4 variables

3.4 Explain the simplicity
of Karnaugh map
application in
developing
combinational logic
circuits

3.5Explain the haHadder
and fulladder circuit

Explain the concept of
Boolean algebra

Explain the
implementation of the
Boolean (logic) equation
with gates

3.3 Explain Karnaugh mapExplain Karnaugh map uj

to 4 variables

Explain the simplicit
Karnaugh map ap;é
in developing

combination @
circuits

E ¢' ;alifadder and
full*@dder circuit

3.6 Explain the half ain the half and full
subtractor circ% subtractor circuit.

Textbooks
Journals
Computer
Internet
Projector
Marker

Marke%d

\Y%

veri olean Laws

u@;various logiq

nstruct the truth
able of various logic
gates and combinatior
circuits using logic
gates.

Evaluate various
combinational circuits
such as adders,
subtractors,

Design and implemen
adders and subtractor
using logic gates

Implement adders and
subtractors using logid
gates

Guide the students
to:

Verify Boolean
Laws using the
various logic gates

Construct the truth
table of various
logic gates and
combination circuit
using logic
gates.

Design, test, and
evaluate various
combinational
circuits such as
adders, subtractors

Design and
implementation of
adders and
subtractors using
logic gates

Digital Logic
Trainer.

Logic gates.
DMM.

Bench Power
Supply.

Function
Generator

Breadboard.

Oscilloscope.

&
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3.7 Explain the design and
implementation of half
and full subtractor
circuits using the
Karnaugh map

3.8 Explain the design an

implementation of hallimplementation of half an

and full subtractor
circuits using the
Karnaugh map

Explain the design and
implementation of half an
full subtractor circuits
using the Karnaugh map

Explain the design and

full subtractor circuits
using the Karnaugh map

of 4-bit binary
adder/subtractor an

BCD adder usin
digital ICs %

General Objective4.0: Know Multiplexers and D#&ultiplexers

0-11

4.1 Explain multiplexers
and demultiplexers

4.2 Explain the basic
functions and block
diagram of multiplexers
and demultiplexers

4.3 Explain the different
types and IC
configurations.

4.4 Explain interpretation g
truth tables for
multiplexers and
multiplexers

truth t
iplexers and de
% multiplexers

Explain multiplexers and
de-multiplexers

Explain the basic functior
and block diagram of
multiplexers and de

multiplexers Q
Explain th g

and IC ¢

E)@interpretaﬂon of
h tables for

types
tions.

Interpret truth tables
for multiplexers and
de-multiplexers

Implement multiplexer
and demultiplexer
using logic gate

Guide the students
to:

Interpret truth table
for multiplexers ang
de-multiplexers

Implement
multiplexer and
demultiplexer using
logic gate

Design multiplexer an{Design multiplexer

demultiplexer using
logic gates and study
of IC 74150 and IC
74154

and demultiplexer
using logic gates
and study of IC
74150 and IC 7415

Digital Logic
Trainer.

Logic gates.
DMM.

Bench Power
Supply.

Function
Generator

Breadboard.

Oscilloscope
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General Objective5.0: Understand Latches, fhffops, and Counters

&

12-13

5.1 Describe the concept @
the latch and fliglop

5.2 Explain the difference
between a latch and a
flip-flop

5.3 Explain the working
principle of latch

5.4 Explain the types of
latches

5.5Explain the application
of latches

5.6 Describe the circuit
structure of different
flip flops and their
applications

5.7 Explain the operation @
T, D, and Master/Slave
JK flip flops using
waveforms and truth
tables.

5.8 Explain the basic
concept of cou

Explain the concept of the
latch and flipflop

Explain the difference
between a latch and a flig
flop

Explain the working
principle of latch

Explain the types of
latches

Explain the applications ¢
latches

Explain the circuit
structure of different fl
flops and their app

Explain th gn of T

D, and %bve JK
flip fl waveforms
a les.

ain the basic concep

5.9 Explain the t@llowing

%% o# counters

Textbooks
Journals
Computer
Internet
Projector
Marker
Marker Board

Explain the following

@wter and ModO,
&% 0d-12, and MoeN

Evaluate flipflops,
counters, and shi
registers.

Impleme W
SIPO, PIP(
shift%;ste using
flip3

of 4-bit ripple
ripple counters

Simulate various
combinational circuits,
sequential circuits flip
flops, and counters.
using relevant softwar,

Interpret Truth Tables
for latches, flip flops,
and counters

Gu@nts to:

nstruct, test, ang
ate flipflops,
unters, and shift
registers.

ImplementSISO,
SIPO, PISO, and
PIPO shift registers
using flip-flops.

Construct, test, and
verify of 4-bit
ripple counter and
Mod-10, Mod12,
and ModN ripple
counters

Simulate various
combinational
circuits, sequential
circuits flip-flops,
and counters. using
relevant software

Interpret Truth
Tables for latches,
flip flops, and

Digital Logic
Trainer.

IC TRAINER
kit

Bench Power
Supply

Logic Gates,
Oscilloscope

Connecting
Probes

Logic gates.
DMM.

Bench Power
Supply.

Function
Generator

Breadboard.

Oscilloscope

counters

X
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counters:

1 asynchronous and
synchronous
counters

Binary counters
Divide by N ripple
counters

Decade counter
Timers

Shift registers

il
1

T
T
T

5.10Explain how to
interpret truth tables fg
latches, flip flops, and

counters:

1 asynchronous and
synchronous
counters
Binary counters
Divide by N ripple
counters
Decade counter
Timers
Shift registers

T
1

T
T
T

Explain how to interpret
truth tables for latches, fli
flops, and counters

&

Qs

counters Y4 .
General Objective6.0: Understand Microcontrollers and Programn\'réa,
14-15 6.1 Explain the Concept |[Explain the Concept tbooks Guide the students|Computer
Microcontrollers. Microcontrollers. Is to:
puter Identify the Identify the Arduino Uno
6.2 Explain the ArchitecturExplain the Archite% ternet Microcontrollers. Microcontrollers.  [kits
of the following the following Projector Rasbery Pi
Microcontrollers; i : Marker Identify Identify )
9 Arduino Uno Marker-Board [Microcontroller Microcontroller  [Microcontroll
1 Rasbery Pi Input/Output ports,  Input/Output ports, | Trainer.
1 ATMEGAS and Elcz)vc\:/sr pins, reset and power pins, reset c
pins. and clock pins.
1 PIC Programmer.
A Perform Basic Perform Basic
6.3 Define Microconttgl plainMicrocontroller Programming. Programming. SBuenclh Power
Programmin Programming PR
Load the program fronLoad the program
PC to microcontroller ffrom PC to Breadboard.
74
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>

6.4 Explain MicrocontrollenExplain Microcontroller

Programming
9 Instruction set
1 Programming
Language
1 C++
1 Python

Programming
9 Instruction set
1 Programming
Language
 C++
1 Python

6.5 Explain how tanterfaceExplain how to interface

with microcontrollers
andsensors

6.6 Explain how to interfac
microcontrollers with
ADC, DAC, or other
microcontrollers

with microcontrollers and
Sensors

Explain how to interface
microcontrollers with
ADC, DAC, or other
microcontrollers

&

via programmer.
Setup the hardware

(vero board,
breadboard,

Interfa
micr trollers with
S

microcontroller, ;
sensorse.t.c&

board,
eadboard,

sensorse.t.c)
Interface

with sensors.

microcentroler via
proé?@v.

e hardwareSerial Cable.

microcontroller, led

microcontrollers

Vero Board.

Sensors.

Soldering
kits.

Computer
with
appropriate
software

EVALUATION: CA 60% EXAMINATION: 40% @

S
&

O
D
&

N
&
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Technical Documentation and Report Writing é

SO

PROGRAMME: NATIONAL DIPLOMA ELECTRICAL AND ELECTRONIC ENGINEERING TWOGY

COURSE TITLE : Technical Documentation and Repor]f COURSE CODE:EEC 113 NWACT HOURS: 4

Writing CREDIT UNIT : 3 THEORETICAL: 1

YEAR: | SEMESTER: | PRE-REQUISITE: RACTICAL: 3

GOAL: This course is designed to equip students with the knowledge andrskitiging professional, and effective technical documentation
and reports.

GENERAL OBJECTIVES: On completion of this course, the students sh le to:

1.0 Understand the principles of technical communication. s < )

2.0 Know tools and software for creating and editing technical docu y

3.0 Understand the structure and formatting of technical docume rﬁ(

4.0 Know professional technical report writing. P

5.0 Understand logbooks, work reports, risk assessments and method statements.

6.0 Create project documentation. Q

& :




COURSE TITLE : Technical Documentation and Report

COURSE CODE:EEC 1B

1.2 Explain the importance
of technical
documentation.

1.3 Define general purposg
writing

1.4 Explain differences

between technical and®

generalpurpose wrj |ng

1.5 Explain types
techical d
englnee [

Explaln @urpose
\J

xplam types of technicg
nidocuments in engineerin
i Datasheets

P rOJector
Computer
Internet

\riting CREDIT UNIT : 3 ORETICAL: 1
YEAR: | SEMESTER: | PRE-REQUISITE: CTICAL: 3
COURSE SPECIFICATION : THEORETICAL AND PRACTICAL Q N4
GOAL: This course is designed to equip students with the knowledge andrskitising V(M and effective technical documentation
reports. v
General Objectivel1.0: Understand the principles of technical communication
THEORETICAL CONTENT CAL CONTENT
‘ a4
Week | Specific Learning Outcom| Teac her 6 s A Resourg@s¥Specific Learning Teacher 6 s |Resources
utcome
1 |1.1 Define technical Explain technical T k Guide students to: Sample
documentation documentation Jourfals Technical
\/hite Board|ldentify types of Identify types of documentatior

technical documentationtechnical documentatior|

Sample report

Sample
datasheets
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Datasheets
Manuals
Project reports
Project
documentation,
Risk
assessments
Method
statements.

E

1.6 Explainprinciples of:
1 Clarity
9 Conciseness
1 Coherence.

1.7 Explain audience
analysis

1.8. Explain the importang
of audience analysis.

Manuals

Project reports
Project
documentation,
Risk assessments
Method statements.

= —a -9

= =

Explain principles of:
1 Clarity
1 Conciseness
9 Coherence.

Explain audience analys

Explain the imp
audience analys

S

&

<
\Y;
&

)

General

Objective2.0: Know tools and software for creating and editing technical documents.

2-4

2.1 Explain tools/software
for creating and eting

T
T
1

OpenOffice
LaTeX
PDF editors?

Py
2.2 Explain tools/software

Explain tools/software fo
creating and ating

technical documentatiortechnical documentation
1 Microsoft Office %Microsoft Office

V\"

OpenOffice
 LaTeX
i PDF editors.

Explain tools/software fo

Textbooks
Journals
White Board
Markers
Projector
Computer
Internet

Operate tex
T Microsof
f LaTeX.

Guide students to:

Operate tex
T Microsof
T LaTeX.

i
u

S n

ar e
rams S
D

epar
agr a
t oCA

@]

r
i
u

Comput ¢

appropr
sof t war

X
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for diagramming and
technical drawing:

diagamming and
technical drawings:

Conduct

£

I l ati on
a
c

Co
Si nc

1 AutoCAD 1 AutoCAD cal cul ati o hs usin
1 BricsCAD 1 BricsCAD graphs us.i el
1 Matlab visualization| 9§ Matlab Excel .
1 Microsoft Visio visualization % se collabo
1 Microsoft Excel q Microsoft Visio Use caql l agol atfor m.
1 Microsoft 1 Microsoft Excel pl atf N. Googl e Docs

PowerPoint f  Microsoft Il ?@ e [

PowerPoint \'
2.3 Explain collaborative [Explain collaborative %
platforms for document platforms for document
creation and editing  [creation and editing %(- )
teamwork and remote fteamwork and remote
cooperation: cooperation: &
1 Google Docs 1 Google Docs
1 Microsoft 365 1 Microsoft 36
1 Overleatf. 1 Overleatf. Q
General Objective3.0: Understand the structureg@ehformatting of technical documentation.
5-7 |3.1 Explain general sicture Explain general structurgTextbooks Gui de studeSampl e

for documents, reports: for documets, reports Journals |Pr epar e pr dPrepare propropos i
1 Title Title™" \White Boardjincluding its specific  [including its specific
{ List of changes QLiSt of changes |Markers sections: sections:
f Objectives % Objectives Projector M Client i Client
1 Background Background Computer requirements requirements

Informationi V Informationt Internet 1 Specification I Specification
T Theory, T Theory, 1 Proposed f Proposed
f Component  Components, drawings drawings
q Equipmen‘g,) § Equipment, 1 Bill of materials 1 Bill of materials

79
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P

Procedures,
Schematic
diagram(s),
Result Analysis,
Answers to
guestions,
Summary,
Content List (for
Tables, Graphs,
Diagrams, etc.)
1 Appendices.

= =4 = =4

= =

3.2 Explain how to write
project proposal
including its specific
sections:

1 Client requirements

1 Specification

1

1 Bill of materials
1

cost estimation
1 Execution period

3.3 Explain text formatting

and arrangements on
page.

Proposed drawings

Material and labour

Procedures,
Schematic
diagram(s),
Result Analysis,
Answers to
guestions,
Summary,
Content List (for
Tables, Graphs,
Diagrams, etc.)
1 Appendices.

E ] E ]

= =

Explain how to write
project proposal includin
its specific sections:
Client requirements
Specification
Proposed drawin

Bill of material$ \
Material and labour
cost estimation

T Execution period

~N

Explain text formatting,
and arrangements on
page.

’

E R ]

4

3.4 Explain page@. Explain page structure.

-~

3.5 Explain how to use styl{Explain how to use style

)

&

)

N

i Material and
labour cost
estimation )

1 Execution perio

<
S

‘H‘Material and

labour cost
estimation
Execution period

N
&
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to format text and
paragraphs.

to format text and
paragraphs.

PO
3

3.6 Explain usage of tables[Explain usage of tables, \b
drawings, math drawings, math equation Q)
equations.

General Objective4.0: Know professional technical report writing. N %

8-9 4.1 Explain the purpose of |[Explain the purpose of [Textbooks AW Guide students to: Sampl e
each of the following |each of the following  Journals  \Write a project report  |Write a projectreport r ep or t
sections of a project  [sections of a project White Boardbased on list of project pased on list of project
report: report: Markers sections.;' sections. Sampl e
T Cover page T Cover page Projector w} t echni g
{ Title page { Title page Comput mistakes in Identify mistakes in report
1 Approval page 1 Approval page |[Intern hnical report and  technical writing and
1 Declaration page 1 Declaration page % orrect them. correct them.

i Table of contents i Table of contents & ) o ) o
1 Acknowledgements 1 Acknowledgeme Identify gwdehne; for |Identify gwdelmes for
1 Abstract/Summary s % documentalculations. |[documentalculations.
T Eséfefv?a){[riggms and % ﬁl:tcr)?cst;?gg Ea ) Identri]fy gu(ijdelines _forl Identri]fy gu(ijdelines _forl
O List of Tables and Abbreviation grap s and numerical graphs and numerica
. . . ata preparation and |datapreparation and

T List of Figures _ ) L!St of Tables representation. representation.
1 Body of the project 1 List of Figures

report, divided into Body of the

chapters Cproject report,
1 References % divided into
1 Appendices. chapters

N
(\g?*

1 References
1 Appendices.

3O
&
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4.2 Explain technical writin
style guidelines:

1 Writing objective anc
factual content.
Using engineering
specific
terminologies
effectively.
Ensuring
grammatical
correctness and
consistency in style.

T

4.3 Explain common
mistakes in technical
writing and how to avoic
them.

4.4 Explain guidelines for
documentalculations.

4.5 Explain guidelines for
graphs and numerical |
data preparation and
representation. N\,

Explain technical writing
style guidelines:

1 Writing objective
and factual
content.

Using engineering
specific
terminologies
effectively.
Ensuring
grammatical
correctness and
consistency in
style.

Explain common mistake

in technical writing and
how to avoid them. %

<

Explain guidelines for
documentalculations.

Explain guidelines for
graphs and numerical dg
preparation and
representation.

&7

<
\Y;
&

General Objective5.0: Understand logbooks, work reports, risk assessments and method statements.
10-13 [5.1 Define LogboN " |Explain Logbook Textbooks Guide students to AssessHt
r\\ Journals Fill a LoghFill a Logbcharts
5.2 Explain risk assessmenExplain risk assessment\White Boardwor K carri ewor k carri ¢

N
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5.3 Explain how to fill a
Logbook based on wor
carried out.

5.4Explain how to wrié
laboratory experiment
report.

5.5Explain the purpose of
norttechnical report
writing:

1 Background
information on
project
Progress report
New Development
Response to
correspondence
Recommendation

)l
il
T

T

Explain how to fill a
kLogbook based on work
carried out.

Explain how to write
laboratory experiment
report.

Explain the purpose of

nontechnical report

writing:

1 Background
information on projec

1 Progress report

T New Development

T Response to

M

~X

5.6 Explain the purpose forExplain the pygose for

Risk Assessment (RA).

5.7 Explainhow to prepare
Risk Assessment.

5.8 Explain method

statement
QA
5.9 Explain the pypose for

Method Statement (MS

N

Risk Assessment (RA).
Explain how to prepare
Risk Assessment.
DN

Explain method stateme

Explain the purpose for
Method Statement (MS).

Markers
Projector
Computer
Internet

)

z<<§' '
correspondence %
RecommendatioQ

Write a | a
experi ment

\Write a nontechnic
report for:

1 Progress rep

1 New Development

T Recom\mendation

P, xo' mplete RAM

nt.

S

rite a nortechnical
report for:

1 Progress report

1 New Development

1 Recommendation

a | ab
me nt

Prepare complete RAM
document

Sampl e
RAMS.

N
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5.10Explain how to prepare
Method Statement.

5.11Explain reasons for
RAMS preparation.

Explain how to prepare
Method Statement.

Explain reasons for
RAMS preparation.

S
Y

General

Objective6.0: Create project documentation.

5

14-15 |6.1 Explain meaning of
international standards

(ISO, IEEE).

6.2 Explain purpose for
regultory compliance
documentation.

6.3 Explain how to write
guality assurance repor

Explain meaning of
international standards
(ISO, IEEE).

Explain purpose for
regulatory compliance
documentation.

Explain writing quality
assurance reports.

Textbooks
Journals
White Board
Markers
Projector

\Y%

Prepar o&\
ive technics:

ated to
tical or real
scenarios in
ectrical and Electronid
Engineering individual
or group projects.

Present the projects to
the class for

Peer and teacher
evaluation based on
clarity, accuracy, and

Guide students to:
Prepare of a
comprehensive technicg
project related to
hypothetical or real
world scenarios in
Electrical and Electronig
Engineering individual
Or group projects.

Present the projects to
the class for

Peer and teacher
evaluation based on
clarity, accuracy, and

Sampl e
Techni
report

professionalism.

professionalism.

(0

EVALUATION: CA: 70%
EXAMINATION: 30%

<
O
X

D
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Electrical Engineering Science | &

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TEGHNQLOGY

COURSE TITLE: Electrical Engineeringcience | | CODE: EEC 14 TACT HOURS: 3
CREDIT UNIT: 3 EORETICAL : 1
YEAR: | SEMESTER: | PRE-REQUISITE: %{ PRACTICAL: 2
ws, the relationships between varioli

GOAL: This course is designed to equip student with knowledge of how electric c&@
energy and their behaviours in resistive and capacitive systems.

GENERAL OBJECTIVES: On completion of this course, the students should pxble

1.0 Understand the concept of the electric current flow.
2.0 Understand simple DC circuits.
3.0 Understand types of energy and their irdationships. ‘

4.0 Understand the concept of electrostatics, electric charge and ce of a capacitor.

& 85
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PROGRAMME: NATIONAL DIPLOMA IN IN ELECTRICAL AND ELECTRONICS ENGINEERING TEC ODQ%

COURSE TITLE: Electrical Engineering Science | CODE: EEC 14 ACT HOURS: 3
CREDIT UNIT: 3 N )RETICAL : 1
YEAR: | SEMESTER: | PRE-REQUISITE: (\\@ACTICAL: 2

COURSE SPECIFICATION: THEARETICAL AND PRACTICAL CONTENT

GOAL: This course is designed to equip student with knowledge of how electric current fl

and their behaviours in resistive and capacitive systems.

o&e relationships between varafuensmog/

General Objective1.0: Understand the concept of the electric current flow.

THEORETICAL CONTENT

JAN)" PRACTICAL CONTENT

Week | Specific Learning Outcom{Teac her s & /A Resources |S [¥arning Teacher s 0| Resources
17 2 |[1.1 Define an atom Explain atomic Textboo Guide students to: | Resistor
Journ \Bgtermine the effect of Determine the effect
1.2 Explain with aid of Explain with aid of Wh& Pvariable EMF on single | of variable EMF on | Voltmeter
diagram, the structure | diagram, the structure rd loop DC circuit. single loop DC
and composition of an | andcompositionof an r, circuit. Ammeter
atom atom ( mputer
Q Charts Measure current and Measure current and Ohmmeter
1.3 Explain the concepts o| Explain the cs off Animations |voltage of power source in|voltage of power
conventional current | conventio ent Projector. [simple circuit using a source in a simple | Cables
flow and electron flow. | flow and n flow. multimeter circuit using a
multimeter Power
1.4 Differentiate between |E ifferences source
conductors, insulators, (be conductors,
and semiconductor WIators and semi EMF source
conductors. Multimeter
1.5Define electri Explainelectric current
Bulb.

X
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1.6 Explain potential

Explain potential

difference(PD) and difference (PDand Video clips
electromotive force electromotive force
(EMF), their units and |[(EMF), their units and
symbols symbols %
1.7 Explain resistance, its |Explain resistance, its
units and symbols units and symbols (?\
1.8 Explain multiples and | Explain multiples and \
submultiples of electric| submultiples of electric
guantities (e.g. Mega | quantities; (e.g. Mega <
10, kilo-1C%, etc.) 10°, kilo-10°, etc) R
General Objective2.0. Understand simple D.C. circuits. &
3-6 2.1 Define direct current | Explain direct current tbooks Guide students to: | Resistor
(DC). (DC). Is Verify Ohm's law. Verify Ohm's law.
( e Voltmeter
2.2 State the analogy Explain the analogy% oard Demonstrate series and | Demonstrate series
between current flow |petween curre@ ang Marker, parallel circuits. and parallel circuits.| Ammeter
and water flow. water flow Computer
Charts Verify the effect of varying Verify the effect of | Ohmmeter
2.3 Describe basic DC Expla }SIC DC Animations | resistance on current flow| varying resistance
circuitswith source source using | Projector. | in a conductor. on current flow in a | Cable
using diagram. dlag conductor.
EMF
2.4Explain Ohm's la %plamOhrms law. Veri fy the KVerfythe sources
% Laws with DC circuits. Kirchhoff
2.5 Explain ho& Explain how to slve with DC circuits. Thermomete
87
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problems using Ohm's
law.

2.6 Define resistivity and
conductivity of a
conductor.

2.7 Explain the relationship
between resistance of g
conductor, its resistivity,
length and area.

2.8 Differentiate between
series and parallel
circuits.

2.9 Explain how toave
problems involving
resistivity and
conductivity

2.10Deduce the equivalen
resistance foseries and
parallel circuits.

problems using Ohm's
law.

Explainresistivity and
conductivity of a
conductor.

Explain the relationship
between resistance of a
conductor, its resistivity,
length and area.

Explain the differences
betweerseries and
parallel circuits.

Explain how to slv (
problems invoIving&

resistivity an
conductivil%

Expl quivalent
r foseries and
pa circuits.

N\

211Ex pl ai n Wplain Kir
Laws(KCL, Laws(KCL, KVL).

A

Verify superposition

principle.

Determine the te
coefficient of a resi

X

eating effect.

&

eri erposition
i le.

Determine the
temperature
coefficient of a
resistance

Verify the heating
effect.

Electronic
trainer

Video clips

NS
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2.12Explain the
Superposition
Principle.

2.13 Explain how toave
problems involving
series and parallel
circuits using
Kirchhoffod
superposition
principles.

2.14Define temperature
coefficient of
resistance.

2.15Use the expression for|
resistance at
temperature T°k and
calculate change in
resistance.

2.16See from (2.15) the
change in resistance (
to change in

Explain the Superpositio
Principle.

Explain how to slve
problems involving
series and parallel
circuits using
Kirchhoff 0g
superposition principles

Explaintemperature
coefficient of resistance.
Use the expression for
resistance at temperat

T°k and calculate c&;«

in resistance.

lain how to slve

oblems involving

temperature. ?ﬁ
effect of temperature or

A\

resistance

S
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2.17Explain how to slve
problems involving
effect of temperature
on resistance

General

Objective 3.0 Understand

types of energy and their inedationships

D

Y

101 12

3.1 Define energy
3.2 Explain types of energy

3.3 Explain the sources of
energy

3.4 Explain the relationshig
between electrical,
mechanical and thermal
energy

3.4 State units of energy in

(3.2) energy in (

3.4 State Joule's law. State Jo%&

3.5 Solve problems S ems
involving Joule's law. \invo g Joule's law.

Explain energy
Explaintypes of energy.

Explain the sources of
energy

Explain the relationship
between electrical,

mechanical and thermal
energy

State units types of

\Y

O

Textbooks
Journals
White
board
Marker
Computer
Internet

&

Chart <
Ani&
jectoP.

Perform experime
determir@ power.

Guide students to
Perform experiment
to determine the DC

power.

Resistor

Voltmeter

Ammeter

Ohmmeter

Cable

EMF
sources

90
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4.1 Explain electric charge
and state its unit.

4.2 State Coulomb's law

4.3 Explain how toa@ve
problems involving
coulomb'’s law.

4.4 Explain:

1 Electric field strength
Electric flux density
Permittivity
Relative permittivity
Field intensity
Potential difference
Electric flux

= =4 48 —Aa - 1

4.5 Explain how toave
problems involving the
terms in (4.4) above.

\prob

4.6 Define capacitancew

4.7 Derive an e N f(

Explain electric charge
and state its unit.

State Coulomb's law

Explain how to slve
problems involving
coulomb's law.

Explain:
9 Electric field
strength
9 Electric flux
density
1 Permittivity
1 Relative

permittivity

ﬂ
E% w to elve

s involving the
sin (4.4) above.

Explaincapacitance.

Textbooks
Journals
White
board
Marker
Computer
Internet
Charts
Animations
Projector.

General Objective 4.0Understand the concept of electrostatics, electric charge and capacitance of a @%t&

Verify Coulombs' La
using experiment.

Perform expgrimgnt,on
charging arging ¢
acapae\

NS

uide’students to:

ify Coulombs'
Law using
experiment.

Perform experiment
oncharging and
discharging of a
capacitor.

Resistor
Capacitor
Voltmeter
Ammeter
Ohmmeter
Cable

EMF
source

Electronic
trainer
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the capacitance of
parallel plate capacitors
in terms of area, the
distance between plate|
and permittivity of the
dielectric.

4.8 Derive an expression
for thecapacitance of ¢
capacitor with
composite dielectrics.

4.9 Derive an expression {
the voltage distribution
between series
connected capacitors.

4.10 Deduce an expressig
for the equivalent
capacitance for
capacitors connected i
series and in parallel.

4.11 Derive an expr
for the ener

N ivalent capacitance
r capacitors connecte
in series and in parallel]

a capacitQg.

Explain how to derivan
expression for the
capacitance of parallel
plate capacitors in terms
of area, the distance
between plates and
permittivity of the
dielectric.

Explainhow to derivean
expression for the
capacitance of a capaci
with composite
dielectrics.

Explain how to eériv, (
an expression for t&
voltage distri

between s t@
connect%a itors.

w to éduce
an ession for the

NS
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4.12 Explain how toave | Explain how to érive \
problems involving an expression for the Qy\
(4.8-4.11). energy stored in a

capacitor.

Explain how to selve %

problems involving (4.8 V

-4.11). Ys

ASSESSMENT: The practical class will be awardéd% of the total score. The co % ssessments, test and quizzes will take 10% o
total score, while the remainirg®% will be for the end of the semester examiq&re
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T NQLOGY
COURSE TITLE: Industrial Health and Safety CODE: EEC 115 \ NTACT HOURS: 2
CREDIT UNIT: 2 h HEORETICAL: 1
YEAR: | SEMESTER: | PRE-REQUISITE: .7 | PRACTICAL: 1

GOAL.: This course is designed to equip student with knowledge and slkiliserve Healtfhand Safety in an Industrial field
GENERAL OBJECTIVES: On completion of this course, the students should be €ble 0:

1.0 Integrate health and safety procedures into the work environment.

2.0 Relate legislation from the Occupational Health and Safety Act and @s.
3.0 Know how to deal with hazards. (}

4.0 Know the methods of control that will reduce exposure to h&&
5.0Understand health and safety practices %

6.0 Understand the concept of First Aid

& 94
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PROGRAMME: NATIONAL DIPLOMA IN IN ELECTRICAL AND ELECTRONICS ENGINEERING TEC O‘Q&

COURSE TITLE: Industrial Health and Safety CODE: EEC 115 ACT HOURS: 2
CREDIT UNIT: 2 N )RETICAL: 1
YEAR: | SEMESTER: | PRE-REQUISITE: (\\@ACTICAL: 1
COURSE SPECIFICATION: THEARETICAL AND PRACTICAL CONTENT
GOAL: This course is designed to equip student with knowledge and shkollséove Health and S in an Industrial field
General Objective1.0: Integrate health and safety procedures into the work environm V
THEORETICAL CONTENT PRACTICAL CONTENT
Week | Specific Learning Outcom{Teac her s & A Resources Sp Wlng Teacher s 6| Resources
113 1.1 Explain accidents Explain between Textbook ‘Identlfy different types of | Guide learners on a| Checklist
1.2 Explain injury accidents and injury < safety signs. site inspection to templates
Journ N ) .
_ . " _ identify hazards.
1.3Define health and Explain health and Marke Identify and document
Qe e
1.4 Differentiate between | Explain the difference{b SUF&? rvise Iearn::-rs ?ssessment
health and safety between health anx rojector, | Perform risk assessments a_‘S ey carry out a | forms
safety and recommend control risk assgssment on
1.5Explain the importance A< ) Computer | strategies. workstation or task.
of health and safety. | Explain the importance | health and Helmets,
of health and safety. safety Select, use, and maintain gloves,
1.6 Differentiate between (\X policy correct PPE for specific | Demonstrate how tg masks,
accidents and injury | Explain the differences tasks. inspect, wear, and | safety
_ _ between accidents and Governmen maintain PPE. glasses
1.7 Explain the functions\injury t _ Select and installl
of the Health Safet V regulations,| appropriate signage
(HSE) Officer Explain the functions of according to location - -
the Health Safety (HSE specific hazards. Supe_rwse student F'r? ala_rrE,
1.8 Describe the elementg Officer practice extinguisher
&\ 95
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of a successful health N , evacuation
and safety programme| Explain the elements of V\ plan
a successful health and
1.9 Explain the causes of | safety programme
accidents and injuries Exp_l(;;un tthe cggs_es_ of Safety sign
accidents and injuries materials,
1.10 Describe the major Explain the major items V tapfe, wall
items on a safety policy on a safety policy (?\ surface
1.11 Explain accident | Explain accident \
reporting and the reporting and the Incident
preparation of an preparation of an o report
accident accident Report < forms, role
report \J play
Explain the safety audit & Y i
1.12 Explain the safety | process scenarios
audit process %
Explain sampling a d()
1.13 Explain sampling | monitoring
and monitoring
1.14 Explain risk Explain risk
identification and identificati
assessment process. | gssessm cess.
General Objective 2.0:Relate legislatigmffm fhe Occupational Health and Safety Act and regulations
4-6 2.1 Explain the basic righty Explain the basic rights| Textbook | Apply relevant legislative | Guide students to: | compliance
of workers under the N\, of workers under the requirements to assess checklist
Occupational Safeti.Occupational Safety an| Journals workplace compliance. template
Zr&d I_—I(_aatltht_ % I(ﬂoesa::rASAdmmlstratlon Marker, Apply relevant
ministratio - lat
Whiteboard legislative
(OSHA) . ) J
&\ 96
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2.2 Explain who is coverec
and who is not

2.3Explain the process fol
the steps to follow
under the right to refus
work and the right to
stop work

2.4 Explain workplace
hazardous materials
(industry-specific)

1 Manufacturing
1 Construction
1 Agriculture

1 Extractive

1 Energy

2.5 Explain workplace
hazardous materials
information systems.

2.6 Explain how workplace
hazardous materials
information is relayed
to workers.

2.7 Explain the six
categories of contrgllé(

substances e

Explain who is covered
and who is not

Explain the process for
the steps to follow unde
the right to refuse work
and the right to stop
work

Explain workplace
hazardous materials
(industry-specific)

1 Manufacturing

1 Construction

1 Agriculture

1 Extractive

Explain workplace (
hazardous materia&
information systems.
~\ )

Explain how workplace
hazardous materials
information is relayed t(
workersJ

N, Explain the six
Wegories of controlled
\\ substances e.g.

Chemical.

Projector,

Computer
health and
safety

policy

Interpret  key
safety signage
documents.

Practice legal rep%
procedures forunsa
S law

Condiion @aﬂ
&

legislativ:

an

Interpret key|
legislative safety
signage ang

documents.

Practice legal
reporting procedure
for unsafe
conditions under
OHS law.

Video clips

97
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General

Objective 3.0:Understand how to deal with hazards.

78

3.1Explain the steps to
deal with hazards

3.2 Describe the factors tc
determine the degree ¢
hazard

3.3 Differentiate between
the terms;
i Hazardous and

toxic

9 Acute and chronic

3.4 Explain the terms
related to health
hazards

3.5 Explain the types of
hazards

3.6 Describe noise
production,
measurement, and
control

3.7 Explain how to protect
the worker from noiseN
hazards

o
3.8 Explain how to protect

the worker from heat

Explain the steps to deg
with hazards

Explain the factors to
determine the degree o
hazard

Explain the terms;
i Hazardous and
toxic
1 Acute and
chronic

Explain the terms
related to health haza\d

Explain the ty@(

hazards

Describe noi
productionf,
measurement, and
contro)

v

Exblain how to protect
the worker from noise
hazards

S

Textbook | Identify and record haza ide students to:
in a work environment

Journals % Identify and record

Marker, Conduct a basic ris hazards in a work

Whiteboard assessment andéuggest environment.
control measures.

’ &\ » Conduct a basic risk

Projector, | Apply appropriate hazard| assessment and
control methods using the suggest control

Computer iShierarchy of controls. measures.

health a o< A

saf%;ﬂéport on hazards to 1l Apply appropriate

poli supervisors or safety reps| hazard control

methods using the
hierarchy of
controls.

Report on hazards t
supervisors or safet
reps.

Hazard
spotting
checklist

PPE

instruction
posters

Floor plan
templates,
colored
markers,
legend
guides

Incident
reports,
analysis
templates

N
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stress and cold stress.

Explain how to protect
the worker from heat
stress and cold stress.

L N

I\

S
Y

General Objective 4.0: Know the methods of control that will reduce exposure to hazards \U
9-11 4.1 Define general Explain general Textbook | Identify control measfrg Guide students to: | Video clips
ventilation and exhaus] ventilation and exhaust in place and assess tyl
systems to maintain | systems to maintain saf JOUMalS | adequacy ancN Identify control Emergency
safe work work environments Marker, effectivenes?\ measures in place | procedure
environments . . Whiteboard b and assess their charts,
_ Explain work practices \ adequacy and sample
4.2 Describe work and controls that can |’ % effectiveness. evacuation
practices and controls | reduce exposure levels| Projector, maps
that can reduce Apply the hierarchy '
exposure levels Compu the hierarchy of of control to select
heal &pontrol to select appropriatiappropriate measure]
Explain qualitative and | safety measures for specific for specific hazards.
quantitative respirator cy hazards.

4.3 Describe qualitative
and quantitative
respirator systems

4.4 Explain different
protective devices to
minimize exposure to
hazards

4.5 Explain power outage
and isolation syste

Explain LockOut T.

SN N
W and TryOut
(LOTOTO) systems

systems

Explain different
protective devices to
minimize exposure to
hazards

N
Explain lockout and
isolation systems

lain LockOut Tag

P
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(LOTOTO) systems

&

General Objective 5.0:Understand health and safety practices

Y

12-13

5.1Explain safety and
health requirements.

5.2 Explain Safety signs

and symbols.
5.3Describe the

importance of using

personal protectivg

equipment (PPE)
5.4 Explain PPE relate(
procedures

5.5Explain the safety
principles for working
on and around
electrical equipment;

i Effects of electric
current on the
human body.

9 Factors that affect
the severity of an
electric shock.

1 The effects of arc N

and blast on the
human body a

equipment.

Explain safety and healtl
requirements.

Explain Safety signs an
symbols.

Explain Safety signs an
symbols.

Explain PPE relateg

procedures

Explain the safety
principles for working

1 Effects of
electric cur
on the human

body\d=="

i <Factors that

on and around electri %
equipment; Qt >
rent

affect the

%severity of an

electric shock.

Vﬂ The effects of
arc and blast on

the human body
and equipment.

Textbook
Journals

Marker,
Whiteboard

Projector,

policy

Computex‘
health qw
safe&

requirements.

V4
Identify Safety S|gns and

symbols.
(M e use of

afety boots
elmets
1 Goggle
9 Face Shield
9 Coverall
1 Earmulff
ffHarness
T Nose Mask
fHand glove

Organize a simulated fire
drill.

Debrief students post
exercise.

Demonstrate safe manual

Identify safety and
health requirements

Identify safety and hea@Guide students to:

Identify Safety signs
and symbols.

Demonstrate the us
of PPE

Safety boots
Helmets
Goggle
Face Sheild
Coverall
Earmuff
Harness
Nose Mask
Hand glove

E R e I I

Organize a
simulated fire drill.

Debrief students
postexercise.

Demonstrate safe

manual handling or

Safety
Charts

Safety bootg
Helmets
Goggle
Coverall
Earmuff
Harness
Nose Mask
Hand glove
Evacuation
maps,
alarms,
stopwatch
Safety
equipment,

load lifting
aids,

I Working with

X
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energized
equipment.
5.6 Explain fire safety
principles in the
workplace.

5.7 Explain hazards in
confined spaces and t
preparation needed to
work in a confined
space.

5.8 Explain how to protect
the worker and others
when working in traffic
paths (walkways)

5.9 Explain safety
measures related to
walkways, stairs, and
floor openings

5.10 Explain the
importance of
industrial housekeepin|
by applying (5S) Total
Productive
Management (TPM)
methodology N

{ Sort

1 Working with
energized
equipment.

Explain fire safety
principles in the
workplace.

Explain hazards in
confined spaces and th;
preparation needed to
work in a confined
space.

Explain how to protect
the worker and others
when working in traffit

paths (walkways) Q

AQ

Explain safety measure
related to walkways,
stairs, and floor

openings/
X))

Explain the importance
of industrial
housekeeping by
applying (5S) Total

N

Productive Managemer

handling or machinery us¢ ma 'ne\use.

Conduct roleplay of an
incident and reportin

<
\Y
&

NS

nddct roleplay of

incident and
porting.

demonstrati
on items

Incident
report
forms, role
cards

Cleaning
tools,
labeling
materials

(§
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Set
Shine

Standardize and
Sustain

(TPM) methodology
1 Sort
1 Set
9 Shine

M Standardize and
Sustain

&
Y

N
General Objective 6.0nderstand the concept of First Aid @\'
a
14-15 | 6.1 Define first aid Explain first aid Textbook PeQ‘orm first aid Guide students to: |9 Standard
first aid
6.2Explain the aims of | Explain the aims of Firs Jour Q,Carry out CPR Perform first aid and box
First Aid Aid rker Carry out CPR
, : itahoard| 'dentify and use first aid _ _
6.3Explain the essentials | gxpain the essentialsf materials and tools. Supervise handling
of a first aid kit a first aid kit g\ ’ and identification of |  CPR
: : rojector, | Apply appropriate kit components. accessorie
6.4 E;(pnl_aun the mechanics Explain the mechanic procedures for treating S.
of injury of injury V Computer | minor bleeding and {l First aid
6.5Explain the priorities of . N 2 . health and | wounds. kits,
treatment Explain the priorities of | safety Demonstrate checklists
treatmenty % policy Immobilize limbs in cases| immobilization
6.6 Explain Resuscitation Ex(p?a:l?l S < Lscitation of suspected fractures or | techniques using
Cardiobul ! _ sprains. splints or slings.
1 RZ;Jggltjart?:r?ary \Vﬂ Cardiopulmonar 1 Gauze,
CPR y Resuscitation Perform abdominal thrustg gloves,
(CPR) -~ i Vit fak
ot (CPR) for choking victims (adults ake
1 Resuscitation fo R tation f hi wounds
babies and childrerq 1 Resuscitation for and children). Demonstrate and ,
102
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6.7 Explain the main

6.8 Explain first aid

1 Resuscitation with
chest compressions
only

1 hygiene during
resuscitation

causes of
unconsciousness in a
casualty

practices for the

following conditions;

1 Asthma

emergencies

Anaphylaxis

Burns

Choking

Fainting

Hyperventilation

Diabetic

emergencies

1 External bleeding
and severe trauma

1 Environmental
emergencies

1 Heart Attack

o N\
i Poisoning
1

= =4 -4 _a_a_-°

Neck, head els@\
spinal injurie

<§;<S>ﬁ = —a —a _a _a_a _a
7\

1 Stroke &\S\

babies and
children
I Resuscitation
with chest
compressions
only
1 hygiene during
resuscitation
Explain the main cause
of unconsciousness in ¢
casualty

Explain first aid
practices for the
following conditions;
Asthma
emergencies

Anaphylaxis (

Burns
Choking Q
Faintingm=~,_

Hyperventilation
Diabetices"
emergencies
External
bleeding and
severe trauma
Environmental
emergencies

Heart Attack

E

Poisoning

supervis&Heimlich
ch on
ining manikins.

Organize mock
emergency drills an(
evaluate student
responses.

antiseptic

1 Splints,
bandages,
mannequin
S

1 Choking
manikins,
instruction
al posters.

TCPR
manikins,
AED
trainer (if
available)

9 Burn Kits,
water
basins,
dressings

Y

X
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1 Seizure  Neck, head and N Simulation
spinal injuries V\ space,
Stroke () props,

Seizure assessment

= =

< sheets.
ASSESSMENT: The practical class will be awarded 60% of the total score. The continu%s sments, test and quizzes will take 10

total score, while the remaining 30% will be for the end of the semester examinationAs%

S






Electrical Power |

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T oGY
COURSE TITLE: Electrical Power | COURSE CODE: EEC 121 CONTA

CREDIT UNIT: 2 THE :
YEAR: | SEMESTER: Il PRE-REQUISITE: PRA : 2

GOAL. This course is designed aoquaintthe studentsvith the knowledge and skslbf the Wle of generation, transmission and
distribution of electrical energy to consumers.

GENERAL OBJECTIVES: On completion of this course the students should b le

1.0: Understand therinciplesof generation and transmissiondéctricalene@

2.0 Understand the basic principles of distribution systems

3.0 Understand the basic principles of protection in power systems%()

4.0: Understand types of insulators and support structures




6;%6%

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TECH
ONZACT HOURS: 3

COURSE TITLE: Electrical Power I COURSE CODE: EEC 121 y
CREDIT UNIT: 2 R RETICAL: 1
YEAR: | SEMESTER: Il PRE-REQUISITE: » ACTICAL: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL \

GOAL: This course is designed to acquaint the students with the knowledge and, skills™@f the principles of generation, trasusd
distribution of electrical energy to consumers.

General Objective1.0: Understand the principles of generation and transmissio trical energy.
THEORETICAL CONTENT P L CONTENT
Week Specific Learning Teacher s AdResources/ Learning Teac her s|Evaluation
Outcome ,% ome Activities
1.1 Define power plant. | Explain power plant. Text s Y Guide to students| Drawing
J % Organize Industrial Organize materials
113 1.2 Explain generation | Explain generation systen| Whitgbdard|visits toobserve the Industrial visitsto
system arker layout of Generation, | observe the layou Transmission
Explain the layout of harts Transmission and of Generation, and
1.3 Explain the layout of] ! Steam pla Animations Distribution of power | Transmission and distribution
1 Steam plant 9 Diesel t Computer |systems. Distribution of l'ine tr
{ Diesel plant 1 Ga Projector power systems. | short and
1 Gas plant 1 er plant medium
1 Hydro power ™ nd wind Draw the layout | transmission
plant nt Draw the layout of of Steam plant, | line model
9 Solar and wind % Steam plant, Diesel Diesel plant, Gas
plant \ plant, Gas plant, Solar | plant, Solar and | Conductors
V and wind plant. wind plant.
1.4Explain the Explain the generation,
layout fof the transmission and distribut

$§s\v 107
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generation
transmission and
distribution of
electrical energy.

1.5 Differentiate between
transmission and
distribution networks.

1.6 State theoltage
levels of generating
station, transmission
and distribution
networks.

1.7 Distinguish between
short and medium
transmission lines.

1.8Explainthe principles
of power protection

schemes.

1.9Explainthe types and

sizes of conduct \ a
used for transmi ower.
distributio

utilizatig(

of electrical power system

Explain the differences
between transmission and
distribution networks.

Explain the voltage levels
of generating station,
transmission and
distribution networks.

Explain the short and

medium transmission lin

Explain theprincip%)
power prote chémes

QR

Dis e types and siz
tors used for
ission, distribution
utilization of electrical

tral

N

4

S

Draw the layout of
generation, transmisgi
and distribution o

electrical pow
systems.

erating station,
rahsmission and
distribution networks
with voltage levels.

Draw,thé&Nayout
tion,
ission and

electrical power
systems.

Draw the diagram
of generating
station,
transmission and
distribution
networks with
voltage levels.

NS
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electrical power

1.10Explain how to
determine the short

transmission line
parameters.

1.11Explain the

construction of

underground cables.

1.12 Explain how to

solve problems
involving short
transmission lines.

Explain how to determine
the short transmission ling
parameters.

Explain the construction o
underground cables.

Explain how to slve
problems involving short
transmission lines.

&

Qs

General Objective2.0:  Understand the basic principles of dj

ibution systems

2.1Explain distribution | Explain distribution tbooks | Identify the basic Guide students tg Distributors
779 system networks system networks ournals components of Identify the basic
Q Whiteboard| distribution systems components of | Feeders and

2.2 Explain the difference Explain the ce Marker distribution protection

between distributors | between ibugers and | Charts systems devices.

and feeders feeders C% Animations| Determine balancing

V\ Computer | situations of connected Determine Paper

2.3 Describe the basic e basic Projector | grid to distribution balancing

conmponents of co nents of distributior network to ensure situations of Calculators

distribution syste \@tems power and load deman| connected grid to

% are equal via calculatio| distribution

2.4 Explain hg : Explain how to solve the network to ensure

problems iy ing | problems involving power and load

109




voltage dropsn
simple distribution
systems.

2.5Describe the
principles of
protection in
distribution system

voltage drops in
distribution systems

protection
in distribution system

Explain the principles of

<

de e equa
(a%lation

%Q%

General Objective3.0: Understand

the basic principles of prot

ection in power §&QSJE

10-13

3.1 Define a fuse

3.2 Describe the parts of
fuse.

3.3Explain the purpose ¢
a fuse.

Explain a fuse

Describe the parts of a
fuse.

Explain the purpose of

Textbooks
Journals
Whiteb@ar

Marke
Gﬁéﬂ
Animations

{
Ify the parts a
use.

Demonstrate the
function of a fuse.

Guide students to
Identify the parts
a fuse.
Demonstrate the
function of a fuse.

Fuse

Isolator

Circuit breaker

fuse. puter Identify the Video clips

3.4 Define fusing rojector [dentify the moulded  |moulded case circl

currents, current Explain fusing curr%, case circuit breaker. breaker.

rating and fusing current rating@si g

factor. factor. Demonstrate the functioDemonstrate the

% of an isolator. function of an

3.5Describe tle moulded | Exp moulded case isolator.

case circuit breaker. t breaker.

Identify the difference | Identify the

3.6 Define the \@plain the interruption between a circuit difference

interruptian ca &\capacity of a circuit breaker and an isolaton between a circuit

of a circuit % breaker breaker and an

6 isolator
110
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3.7Define an isolator.

3.8 Explain the difference
between a circuit
breaker and an
isolator

Explain an isolator.

Explain the difference
between a circuit breaker
and an isolator

e

&

Qs

General Objective4.0: Understand

types of insulators and support structures

14-15

1.1 Define insulator.

1.2 Describe with the aid
of diagrams types of
insulators
1 Posttype
1 Pintype
1 Shackle ring, etc.

1.3 State the applications
of the insulators in 4.

1.4 Describe types of
insulating materials
and their applications

structures:
1 Wooden (

1.5Describe support \

Explain insulator.

Explain with the aid b
diagrams types of
insulators

1 Posttype

1 Pintype

1 Shackle ring, etc.

the insulator

Explain

nd their

I Concrete

Explainthe applicati@ns of

f insulating

@plainsupport structures

@\ 1 Wooden (Treated)

Textbooks
Journals

Whiteboard
Marker ‘

onstrate the

pplications of
insulators in distributior
network

Guide students tg
Identify types of

insulators.

Demonstrate the
applications of

insulators in
distribution
network

Post type

Pin type and
shackle ring
insulators

T g);lcreg
&
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1 Steel (Galvanized)

&

ASSESSMENT: The continuous assessment; tests and quizzes will be awarded 60% of the total

make up for the remaining 40% of the total score.

\
QreJE: he end of Semester Exan
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Electrical Machine | /&\

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TEGHNQLOGY

COURSE TITLE: Electrical Machine | CODE: EEC 122 HOURS: 3
CREDIT UNIT: 2 H ETICAL: 1
YEAR: I SEMESTER: lI PRE-REQUISITE: PRACTICAL: 2

GOAL: This course is designed to equip the student with the knowledge and skills of the prinCiples of operations, constrowioteaadce

of electrical machines V\
GENERAL OBJECTIVES: At the end of the course the student should be abl ((I
1.0 Understand the concept of magnetism %&

2.0 Understand the basic principle of DC Generator %

3.0 Understand the basic principle of DC Motor %()

4.0 Understand the principle of Singlease Induction Motor &




PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERI \)

COURSE TITLE: Electrical Machine | COURSE CODE: EEC 122 Q, ONTACT HOURS: 3
CREDIT UNIT: 2 N WEORETICAL: 1
YEAR: I SEMESTER: I PRE-REQUISITE: PRACTICAL: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

machines

GOAL: This course is designed &guip studentvith the knowledge othe princip!&o erations, construction and maintenance of eleq

General Objective1.0: Understand the concept of magnetism R > \
THEORETICAL CONTENT . Q& CTICAL CONTENT
Week Specific Learning Teacher so |Reso ecific Learning Teacher so A Resources
Outcome f Outcome
1.1 ExplainMagnetism. | Explain Magnetism. tbooks Guide the studerto: Magnet
1 Is Determine direction | Determinedirection of | Iron particles
1.2 Explain Explain ( iteboard | of magnetic field. magnetic field.
electromagnetic fieldy electromagnetic field4 Marker Video clips
% Charts
1.3Explain Explain ) Animations
electromagnetic electromagetic Computer
induction ind Projector
Nt
o\




General Objective2.0: Understand the basic princiglef DC Generator

27 4

2.1 Explainbasic
principles ofaDC
Generator

2.2 Explain construction
of a DC Generator

2.3 Describearmature
reaction anémf
equations.

2.4 Explainclassification
of generators.

2.5Describe Voltage
regulation

2.6 Explaingenerator
power losses.

Explain basic
principles of a DC
Generator

Explain construction
of a DC Generator

Describe armature
reaction and emf
equations.

Explain classification

of generators.

ExplainVoltage
regulation

Textbooks
Journals
Whiteboard
Marker
Charts
Animations
Computer
Projector

<
&

Disassembland
assembleaDC
Generatar

Determine \(
Generatert
Determing t
ch %

tics of
tely excited
eneratar

S€
N

)

?Perform an
experiment to show
the relationship
between anature
voltage and load
current

Determine a DC
Generator terminal.
Determine the
characteristics of
separately excited DC
Generator.

Perform an experiment
to show the relationship
between armature
voltage and load current

DC generator,

Separately
excited DC
generator

Voltmeter
Ammeter

Voltage
source

Explain gen
power IOS%
[

General Objective3.0: Understand the basi ple of DC Motor
3.1Explain DC motor Ex motor Textbooks Guide the students:to | DC motor
% Journals Interpret a Motor Interpret a Motor name

3.2Describe operational |[Explain the opeational | Whiteboard |name plate plate Sample

5-9 principleof a DC &Vprinciple ofaDC Marker motor name

%’ motor Charts Conduct an Conduct an experiment | plate
3.3 Explain the § Explain the Animations | experiment on DC | on DC Shunt motor
constru;AQ construction of DC Computer | Shunt motor Characteristics. Series motor
115

N



motor.

34 State Characteristics (
DC Motor.

3.5 Outline starting
methods of DC Motol

3.6 Describeeversal of
rotation ofaDC
motor

3.7 Describe the

procedure for the

Inspecton and

maintenance of DC

Motors

motor.

Explain Characteristic
of DC Motor.

Explain starting
methods of DC
Motor.

Explain reversal of
rotation of a DC motor|

Explain the procedure
for the Inspection and
maintenance of DC

Motors

General Objective4.0: Understand t

he basic princigle

fég;%

Projector

&

Characteristics.

Carry out experimen
on DC Series motor

Perform an
experim
Com

C

tor
istics.

N

out an

exberiment on

¢starting DC motor
using a relay

Characteristics. Q'

rform an experiment
on DC Compound motot
Characteristics.

Carry out an experiment
on starting DC motor
using a relay

Shunt motor

Compound
motor
relay

Phase Induction Motor

3.1Explain a single Explain a si%ha% Textbooks Guide the studentsito | Split phase
phase induction motg inductio t Journals Perform experiment | Perform experiment on | induction
"Q Whiteboard | on the Characteristi¢ the Characteristic of motor
10- 15 | 3.2Describe operational : operational | Marker of Split phase Split phase induction
principleof aSingle |@ringiplé of a Single | Charts induction motor. motor. Capacitor
Phase induction P Q induction motg Animations Start motor
motor \ v Computer | Carry out experimen
V\ Explain the Projector on Characteristic of | Carry out experiment on Capacitor run
3.3Explain t § construction of a Capacitor Start Characteristic of motor
constgu(t)@ Single Phase motor and Capacitor| Capacitor Start motor
116
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>

singlephase
3.4Describe types of Induction motor.
singlephase

Induction motor. Explain motor speed
of asynchronous

3.5Describe motor spee( motor
of asynchronous
motor Explain power losseg
and efficiency
4.6 Descrbe power losses

and efficiency.

&

a
Motor

Perform

troubles d
repair\c tors

¢

N

AN

nd maintain a
otor

Perform troubleshooting
and repair of AC motors

Single Phase induction motor run motor and Ca n motol Singlephase
induction motor p&* induction
Explain types of Inspect and maintain motor

ASSESSMENT:Assessment: The practical class will be aw
10% the total score, while the remain@o will be for the

ofthe total score. The continuous assessments, tests and quizzes

mester examination.
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ELECTRONICS |

COURSE TITLE: ELECTRONICS | COURSE CODE: EEC 123
CREDIT UNIT: 2
YEAR: | SEMESTER: I PRE-REQUISITE: CTICAL

applications

: 2
GOAL: This course is designed eguip the sudentwith the knowledge and skills q{% ahd active electronic components and

GENERAL OBJECTIVES: Atthe end of the course the student should be able;&(l

1.0Understand the concept of passive components

2.0Understand the concept of active components %E
3.0Understand the characteristics of a PN Junction and Zener Dio%(}

4.0Understand application of Bipolar Junction Transistor &

5.0Understand the basic structure and application of thyris@~

<




PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING

&

COURSE TITLE: ELECTRONICS | COURSE CODE: EEC 123 NTACT HOURS: 3
CREDIT UNIT: 2 N ETICAL: 1
YEAR: | SEMESTER: I PRE-REQUISITE: » CTICAL: 2
COURSE SPECIFICATION: THEORETICAL AND PRACTICAL <§(‘V
GOAL: This course is designed to equip the student with the knowledge and skpkssive afd active electronic components and
applications _
General Objective1.0: Understand the concept of passive components ( ¥
THEORETICAL CONTENT PRACW/SAL CONTENT
Week Specific Learning Teacher so6 /Resources earning Teacher s O |Resources
Outcome A me
1-2 1.1Define matter and | Explain matter and Textb% »® Guide studentt: Breadboard
basic structure of basic structure of Atom| Jou Construct a simple Construct a simple
Atom. Ch& electronic circuit electronic circuit Resistor

imations | consisting of two

1.2 Define passive Explain passive puter | resistors in series as :
electronic electronic compo i’ rojector voltage divider
components: 1 Resis Whiteboard

1 Resistors C @ Marker

il
1 Capacitors q
1 Inductors
@ or codes in

1.3 Explain color codes ance with EIA

in accordance it\ standards

EIA standanj% y
1.4 Explai Explain variable

=)

consisting of two

resistors in series as { DC Power
voltage divider source
Multimeter

119
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resistor:

i Potentiomet
er

1 Rheostat

i Potentiometer
1 Rheostat

General Objective2.0: Understand the concept of active components

31 4

2.1 Define a
semiconductor

2.2 Explain matter and
basic structure of
Atom.

2.3 Explain electrons and

holes & carriers of
electric charges.

2.4Describe energy leve

in material, Valence
and Conduction

2.5Describe Conductors,

Insulators and
Semiconductors.

2.6 Descrile Conduct
Metals and Gash

2.7Describeit! rept o] semiconductors

Define a semiconducto

Explain matter and
basic structure of Atom

Describe electrons and
holes as carriers of
electric charges.

Textbook
Journal
Chart
Animations
Computer
Projector
Whiteboatd
Mark

Describe energy levels
in material, Valence %

Conduction

Describe C
Insulator

Semico rs.
onduction in
Me and Gas.

Describe the concept o
doping in

D

Identify Semic

their

onbreadboard to
ignplement circuit from
the schematic diagram

how to solder and

a printed wiring circuit
board

Demonstrate soldering
techniques

NG

ctor|ldentify Semiconductol

ut an experimenCarry out an

Perform experiment on

unsolder components ohow to solder and

Guidestudents to:

components with their
circuit symbol.

experiment on
breadboard to
Jmplement circuit from
the schematic diagram

Perform experiment on
unsolder components
on a printed wiring

circuit board

Demonstrate soldering
techniques

Semiconduct
or
components

Breadboard

Sample
schematic
diagram

Soldering
iron

Printed
wiring
circuit board

Power
source
Soldering
Lead

Soldering

N
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doping in
semiconductors
Explain Intrinsic and
Extrinsic
Semiconductor

2.8 Explain Intrinsic and
Extrinsic
Semiconductor

paste,
Sucker

General Objective3.0: Understand characteristics of a PN

Junction and Zener Diod

3.1 Definea PN junction | Explain a PN junction
5-7 Diode. Diode.

3.2Define Zener Diode. | Explain Zener Diode.

3.3Describe Avalanche
Breakdown (Zener
diode).

ExplainAvalanche
Breakdown (Zener
diode).

of Semiconductor Semiconductor di

diode

3.5Describe Voltage
Stabilisation and
Reference.

&n Voltage

3.6 Describe Volta \@ifting.
Shifting. &»
3.7 Definedy: 0 Define transistor

3.4Describe applications| Explain applicatio%(

Textbook
Journal
Chart

Animations %
Compute<
Projector,

W o)

S@rker

N3
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3.8 Explain the
applications of
transistor
1 Amplification
1 Switching

3.9 Explain transistor

biasing

3.10Explain transistor
saturation and ctuff

Explain the applications
of transistor:

1 Amplification

1 Switching

Explain transistor
biasing

Explain transistor
saturation and cuuff

Y

<
\Y;
&

J

S
Y

General Objective4.0: Understand

the application of Bipolar JusCtion

nsistor

4.1 Describe the Bipolar| Describe the Bipolar xtbook Guide students to: Breadboard
Junction Transistor. | Junction Transistor. al Conduct an experimer] Conduct an
C hart on measurement of | experiment on Oscilloscope
4.2 Explain the working | Explain the workin Animations | direct currentin a measurement of direg
principle of Bipolar | principle of Computer | circuit. current in a circuit. Electrolytic
JunctionTransistor | Junction SIStor Projector capacitor
8-11 using 2 diode model| using 2 model | Whiteboard | Carry out experiment t( Carry out experiment
Marker measure the effect of |to measure the effect | Small
4.3Describe Common ommon resistance and observg¢ of resistance and voltage
Emitter E r Configuration the effect of voltage in | observe the effect of | transformers
Configuration \v 1 Voltage gain controlling current in a | voltage in controlling
1 Volta }' { Current Gain circuit. current in a circuit. Resistors
M C n 1 Power Gain.
122
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1 Power Gain.

4.4Describe Common
Collector
Configuration
1 Voltage gain
1 Current gain
1 Power gain

4.5Describe Common
Base Configuration
1 Voltage gain
1 Current gain
1 Power gain

4.6 Describe Field

Effect.

4.7 Explain Basic FET
Operation

4 .8 Define Maximum
Transistor Rang.

4.9 Describe Wavefor.

Distortion @

ExplainCommon

Collector Configuration
1 Voltage gain
1 Current gain
1 Power gain

ExplainCommon Base
Configuration
1 Voltage gain
1 Current gain
1 Power gain

Describe Field Effect.
Explain Basic FET
Operation

Explain Maximqu
Transistor Rati

n the importance

of input Resistance at
Mansistor Base.

&%(Jvmtage regulator.
S

Perform an experimen|
to observe and measul
input and output

waveforms of a full
wave rectifier

Carry out iment t

determi e
consﬁ\'ﬁf) Capacito
rm an experiment
show Zener diode a:

Carry out experiment
to show Static
Characteristic of a PN
Transistor in the
Common base
configuration

Test Bipolar Junction
Transistor.

TestPN Junction diode
with Multimeter

Perfo aﬁkerimer
to s&?and
input and

t waveforms of g
I T wave rectifier

Carry out experiment
to determine the time
constant of a Capacitg

Perform an experimer,
to show Zener diode &8
a Voltage regulator.

Carry out experiment
to show Static
Characteristic of a
PNP Transistor in the
Common base
configuration

Test Bipolar Junction
Transistor.

Test PN Junction
diode with Multimeter

&
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4.10 Describe the
importance ofnput
Resistance at
Transistor Base.

4.11Describe
i Base Bias
I Emitter Bias
1 Collector
feedback bias.

4.12Define Qi Point
Stability over
temperature.

Explain
i Base Bias
1 Emitter Bias
1 Collector
feedback bias.

ExplainQ i Point
Stability over
temperature.

N

£

S
Y

General Objective5.0: Understand

the basic structure and

ication of Thyristor

12-15

5.1Explain thyristor Explain thyristor ook Guide students to: Thyristor
C urnal Perform experiment to| Perform experiment t(

5.2 Explain two transistor| Explain two transistQr | Chart determine the determine the IGBT

model of a thyristor | model of a tr Animations | Characteristic of Characteristic of
Computer | thyristors thyristors SCR

5.3 Describe Forward Explain rd break | Projector
break over voltage | ov age and Whiteboard
and Switching ' g Current Marker Carry out experiment t Carry out experiment| Solid state
Current. show Static to show Static relay

\@(plain working Characteristic Characteristic

5.4 Describe worki *principles of the Thyristors Thyristors Breadboard
principles thyristor
thyristo Oscilloscope

124
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5.5Describe Holding
Current and Switching
Current.

5.6 Describe the Silicon
Controlled Rectifier
(SCR)

5.7 Describe the insulatec
gate bipolar transistor
(IGBT)

5.8 Describe Turning ON
the SCR

5.9Describe Halwave
Controlled
rectification

5.10 Describe fuld
wave Controlled
rectification

5.11 Describe
Lighting Syste
Power Inte

X

ExplainHolding
Current and Switching
Current.

Explainthe Silicon
Controlled Rectifier
(SCR)

Explainthe insulated
gate bipolar transistor
(IGBT)

Explain HaIf-wave&c
Controlled r@tio
Explain ave

Cor@ rectification
0

nLighting
System for Power
vInterruption

ExplainTurning ON the
SCR %

Carry out experiment

Carrygaut 8xperiment
to investigate thyristor| to %te thyristol

switching ) g

&
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5.12 Describe an
overvoltage protectior
circuit

5.13 Describe DIAC

5.14 Explain the
switching function of
DIAC

5.15  Ouitline the
Advantages of the
Thyristor.

Explain an overvoltage
protection circuit

ExplainDIAC

Explain the switching
function of DIAC

Explainthe Advantages
of the Thyristor.

S

y 3
ASSESSMENT: Assessment: The practical class will be award&
10% the total score, while the remaining 30% will be for the ggd of

the total score. The continuous assessments, tests and quiz
mester examination.
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Electrical Engineering Science Il &

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERIN CHNOLOGY

COURSE TITLE: Electrical Engineering Science Il| CODE: EEC 124 CONTACT HOURS: 3
CREDIT UNIT: 3 THEORETICAL 1
YEAR: | SEMESTER: I PRE-REQUISITE: EEC 114' V PRACTICAL: 2

GOAL : This course is designed to eqsipdentsvith the knowledge ofundamenta @\I emlnating Current (ACjheory.

GENERAL OBJECTIVES: On completion of this course, the student shoul%%:

1.0 Understand the concepts of magnetism and magnetic circuits.
2.0 Understand the concepts efectromagnetism and electromagneticfindueti
3.0 Understand the concepts of inductance and pigcapons.

4.0 Understand the fundamentals of AC theory. &




PROGRAMME: NATIONAL DIPLOMA IN IN ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE TITLE: Electrical Engineering Science Il | COURSE CODE: EEC 124 CT HOURS: 3
CREDIT UNIT: 3 ORETICAL 1
YEAR: | SEMESTER: I PRE-REQUISITE: EEC 114 RACTICAL 2
COURSE SPECIFICATION: THEORETICAL AND PRACTICAL \N
GOAL : This course is designed to equip students with the knowledgaeddmentals of Alw Current (AC) theory
General Objective1.0: Understandhe concepts of magnetism and magnetic circuj \
THEORETICAL CONTENT N PRACTICAL CONTENT
Week | Specific Learning Teacher so6 AdqResources Ific Learning| T e a ¢ h e r s| Resources
Outcome C utcome Activities
1i 3 | 1.1Explain Explain Tex s )V Guide students | Magnetic
1 Magnetic flux, 1 Magnetic flux, Jelirnals Determine the BH to: Determine the| materials
{1 magnetic flux density | { magnetic flux density,| Whiteboard |curve for magnetic | B-H curve for
{ Electromotive force 1 Electromotive forge \pMarker material (Hysteresis | magnetic Magnet
 Magnetomotive force | { Magnetomotiv @ harts curve) material
| Magnetic field strength| § Magnetic fieldQ Animations (Hysteresis Inductor
1 Reluctance, strengt Computer  [Determine the curve).
1 Permeability of free Projector magnetic (_anergy Ipss _ Voltmeter
space (magnetic o Bility of free in magnetic materials Determl_ne the
constant) (magnetic magpetlc energy| Ammeter
1 Relative permeability. C l0ss in 6_1
Relative permeability. magn_etlc Flux meter
\ material
1.2 Explain the con }%(plain the concept of tEr:ﬁter(r)mC

Hysteresis a

Hysteresis and 1 curve

curve

X

128




1.3Describethe symbols,
units and relationships @
terms in (1.1) above.

1.4 Explain the electrical
equivalent of magnetic
circuits with or without
air-gap.

1.5Explain the analogies
between electrical and
magnetic circuits.

1.6 Explain how to slve
simple magnetic circuit
problems.

1.7 Distinguish between sof
and hard magnetic
materials.

Explainthe symbols, unitg
and relationships of terms
in (1.1) above.

Explain the electrical
equivalent of magnetic
circuits with or without
air-gap.

Explain the analogies
between electrical and
magnetic circuits.

Explain how to slve
simple magnetic circuit
problems.

Distinguish &oft
and hard %

&S

S

O

General

Objective2.0: Understand the co

materi
of electromagn

etism and electromagnetic induction

4-8 2.1 Explain heating and eating and Textbooks Guide student to:| Magnetic
magnetic effects on m tic effects on Journals Verify Faraday's law | Verify Faraday's | materia(para
current carrying \grrent carrying conducto| Whiteboard | of electromagnetic law of magnetic
conductor > Marker induction electromagnetic

% Explain with aid of Charts induction Diamagnetic
R D diagram the magnetic Animations and fere
129




S

2.3 Explain the force on a
current carrying
conductor in a magnetic
field.

2.4 State the direction of the
force in (2.3) above.

2.5Derive the expression fg
the magnitude of the
force in 2.4 above.

2.6 Explain the concept of
electromagnetic
induction.

2.7 State Faraday's an \
Lenz's Lavs of
electromagneti

current carrying conducto
in a magnetic field.

State the direction of the
force in (2.3) above.

in 2.4 above.
Explain the t of

electroma@aduction

ay's and Lenz'

Stat%
L% lectromagnetic
in

>I§erive the expressions fo
the magnitude of Electro

induction)«

motive Force (EMF)

Derive the expressio
the magnitude of Q

&S

tégmine energy los
' jnductor.

Determine
energy loss in an
inductor.

2.2 Explain with aid of fields around: Computer Verify Lenz's law of | Ven LPQZ s law| magnetic)
diagram the magnetic { Straight conductors | Projector electromagnetic
fields around  Adjacent parallel induction. 9 omagnetic | Magnet,
i Straight conductors Conductors igduction. Inductor
1 Adjacent parallel ! Solenoids. Determine th%{g
Conductors inductance of ' | Determine the | Voltmeter
1 Solenoids. V inductance of a
Explain the force on a coil. Ammeter
Flux meter

Electronic
trainers

N
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2.10 Derive the
expressions for the
magnitude of Electro
motive Force (EMF)
induced in a conductor
or a coil.

2.11 Explain how to
solve problems
involving
electromagnetic
induction and the
magnitude of induced
EMF.

2.10 State the applications
of electromagnetic

induced in a conductor or
a coil.

Explain how to slve
problems involving
electromagnetic induction
and the magnitude of
induced EMF.

Explainthe applications ol
electromagnetic induction

<

&S

S

O

induction.
General Objective 3.0 Understand the concepts ctance and its applications
9-11 3.1Define self and mutual | Define s tual Textbooks Guide students | Magnetic
inductance and their inducta d their Journals Determine the energy to: Determine the| material (para
symbols. sy Whiteboard | loss in an inductor. | energy loss in an| magnetic
Marker inductor.
3.2Explain the expression | E n the expression fo| Charts Diamagnetic
for the equivalent K the equivalent inductancel Animations | Determine the Determine the and fere
inductance of *of inductances connected Computer equivalent inductanceg equivalent magnetic)
inductances in series and parallel. Projector of serial angparallel | inductance of
series andaps : inductive circuits. serial andparallel | Magnet
131
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3.3Explain the expression

Explain the expression fo
the induced voltage acros

indegtivagircuits.

(neodymium)

for the indced voltage | an inductor. Determine the 9 mine the Inductor
across an inductor. magnetic coupli gnetic
Explain the expression fo a transforme coupling in a Voltmeter
3.4Explain the expression | mutual inductance in % transformer
for mutual inductance in| coupled coils connected i V Ammeter
coupled coils connected series aiding oopposing. V\
in series aiding or (J Flux meter
opposing. Explain how to alculate \, Transformer
the stored energy in an
3.5 Explain how to alculate | inductor. () Coill
the stored energy in an ’
inductor. & Electronic
Explain how to slve trainers
3.6 Explain how toave problem involving serie \
problem involving parallel inductive ¢j ‘®
series, parallel inductive %
circuits. Explain usin ram the
operatio ﬁduction
3.7 Explain using diagram | coiled i rl%}nition
the operation of the sys@
induction coiled in a car
ignition system. %
General Objective4.0: Underst e fJundamentals of Alternating Current (AC) Theory
12- 15 |4.1Describe the pr %‘ escribe the production g Textbooks Determine the Guide student to | Magnetic
of an alternatj % \ an alternating EMF by a | Journals frequency, period ang Determine the material (para
a rotating go! rotating coil in a magnetic, Whiteboard, | amplitude of a frequency, period magnetic
132
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magnetic field.

4.2 Explain AC waveforms
both to scale and not to
scale.

4.3 Define

1 Root Mean Square
(RMS)
Instantaneous,
Average value
Peak value
Period
Frequency of an AC
waveform.

= =4 4 —a -1

4.4 State the relationships
between instantaneous
and peak vales of a
sinusoidal wave signals.

4.5 Explain how toave
problems involving (4.2
4.4) above.

4.6 Explain how to%q
[ n

problems gr

field.

Explain AC waveforms
both to scale and not to
scale.

Define:

1 Root Mean Square
(RMS)
Instantaneous,
Average value
Peak value
Period

= =4 =4 =4 =4

Frequency of an
waveform.

State the relatins%
between ianeous
and Nes of a

sinu ave

&n how to slve

blems i [ :
yo s involving (4.2
4.4) above.

A

Explain how to slve

Marker
Charts
Animations
Computer
Projector

&S

sinusoidal signal.

Determine the seri
and parallel res

of an AC circ%

Det

Q—f) tor (Q
tog) of series and

rallel RLC circuits.

S

an%ﬁ}j’e of
Si idal

Determine the
series and
parallel
resonance of an
AC circuit.

Determine the
Quality-factor
(Q-factor) of
series and
parallel RLC
circuits

Diamagnetic
and fero
magnetic)

Oscilloscope

Signal
generator

Voltmeter
Ammeter
Resistor
Inductor
Capacitors

Connecting
cable

Electronic
trainer.

C o)
&
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different combinations o
resistance, inductance
and capacitance i.e. RL(
circuits.

4.6 Differentiate between
series and parallel
resonances.

4.7 Explain phase lag or
phase lead as applied t
AC circuits.

4.8 Explain the difference
between single and 3
phase supply

4.10 State the advantages
and disadvantages of 3
phase supply and single
phase supply.

problems graphically on
AC circuits with different
combinations of
resistance, inductance an
capacitance i.e. RLC
circuits.

Differentiate between
series and parallel
resonances.

Explain phase lag or phas
lead as applied to AC
circuits.

Explain the differe%
between sin ase

supply. %

Ex advantages
vantages of 3
p supply and single

@ase supply.

will be award6@% of the total score. The continuous assessments, test and quizzes will take 10% o
% will be for the end afemesteexamination score.
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Electrical and Electronics measurement and Instr

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TE

COURSE TITLE: Electricaland Electronics CODE: EEC125 CONTACT HOURS: 4
measurement andnstrumentation CREDIT UNIT: 2 THEORETICAL : 1
YEAR: | SEMESTER: II PRE-REQUISITE: K PRACTICAL: 3
GOAL: This murse is designed to acquaint stedentswvith the knowledge and skill V n of electrical/electronic instruments for laboratory &

industrial measurements

GENERAL OBJECTIVES: Atthe end of the course the student should be ab

1.0 Know electrical and electronic instruments.
2.0 Understand error in measurement. &E%
3.0 Understantheasurement instruments in electrical and electrogics systems

4.0 Understand the working principl@sdconstructions ofmeasusi ments




PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRO INEERING

COURSE TITLE: Electricaland Electronics COURSECO CONTACT HOURS: 4
measurement andnstrumentation CREDIT THEORETICAL: 1

YEAR: | SEMESTER: I PRE-R I1SI PRACTICAL: 3

GOAL : This course is designed to acquaint the students wit&

for laboratory and industrial measurements

wledge and skills of application of electrical/electrorents

General Objective 1.0:Know electrical and electronic in§truments.
THEORETICAL CONTENT PRACTICAL CONTENT
Week | Specific Learning Teach e% Resources| Specific Learning | Te a c h er s 6| Resources
Outcome Outcome Activities
1.1 Explain commonly use( Explai only | Textbooks Guide the Students| Digital
1-2 Electrical and Electronic| us agﬁtal and | Journals | Identify the to: Oscilloscope
Measurement Whiteboard instruments listed | Identify the
Instruments: urement Marker below: instruments listed | Signal
9 Digital %struments: Charts 1 Digital below: generator
multimeter 71 Digital Animations multimeter 9 Digital
T Analo multimeter Computer | Analogue multimeter d.c/a.c
m 1 Analogue Projector multimeter 1 Analogue
 A/Qltage tester multimeter 1 Voltage multimeter Power
136
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1 Clamp meter
Oscilloscope
Insulation
resistance
tester (Megger)
Tachometer
Wattmeter
Thermometer
Frequency
Counters

i Battery tester

= =

= =4 —a A

1.2 Explain the application

of the instruments
listed in 1.1 above.

1.3 State the range of eacl

type of electrcal and

electronics instruments

Voltage tester
Clamp meter
Oscilloscope
Insulation
resistance
tester (Megger)
Tachometer
Wattmeter
Thermometer
Frequency
Counters

i Battery tester
Explain the
applications of

= =4 =4 =4

= =4 =4 =4

the

instruments listed i
1.1 above

tester
1 Clamp meter| ¢ eter
1 Oscilloscope scope
91 Insulation i
resistanceQQ resistance
tester v tester (Megger
(Megge 1 Tachometer
er T Wattmeter
eter 1 Thermometer
rmometer  { Frequency
Frequency Counters

Counters

/&%(J 1 Battery tester|

Demonstrate
ohm's law using
variable resistance
and variable
E.M.F

i Battery tester

Demonstrate ohm's
law using variable
resistance and
variable E.M.F

supplies
Probe

Voltage
testers

Clampmeters

Frequency
counter

Resistors
Cables

Insulation
continuity

tester

Voltage
sources.

General Objective 2.0 Underst

&

a%uﬂn measurement
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2.1 Define error in
measurement

2.2 Explain types of errors
In measurement.

2.3 Explain the differences
between Random and
Static error in electrical
measurement.

2.3 Define Resistance.

2.4 State Ki
current and voltage law

2.5 State Superposition
theorem.

Explain error in
measurement

Explain types of
errors in
measurement.

Explain the
differences between
Random and Static
error in electrical
measurement.

Explain Resistance.

Textbooks
Journals
Whiteboard
Marker
Charts
Animations
Computer
Projector

o
&

Demonstrate
practical exampleg
of error

Determine the Q/

resistivity, N
materi:y
y K

age law

Demonstrate

Guide stydents,to
Demanstrate
pract amples

Determine the
resistivity of
materials

Veri fy Ki
current and voltage
law

Capacitors
Inductor
e.m.f sources

Voltmeter
and ammeter

superposition Demonstrate
2 Theorem superposition
current and volte Theorem
law.
positio
ement instruments in electrical and electronics systems.

multi
I V

9 Digital multi eter’
1 Analogua?&

1 _Slampneter
&

Textbooks | Demonstrate the | Guide students to | Digital
Journals | use of the Demonstrate the us{ multimeter
91 Digital Whiteboard following using of the following
multimeter Marker different circuits | using different Analogue
ester 1 Analogue Charts 1 Digital circuits multimeter
multimeter Animations multimeter 1 Digital
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9 Oscilloscope

3.2Explain the operating
principles measuring
instruments

3.3Explain the different
selector ranges on a
digital multimeter to be
used as
1 Ammeter
(AC/DC)
1 Voltmeter.
(AC/DC)

3.4Explain how a
multiplier and Shunt
can be used to increass
the range of Voltmeter
and ammeter
respectively.

3.5Explain how to
calculate the Values o
the multiplier a%gyt

1 Voltage tester
1 Clamp meter
1 Oscilloscope

Explain the operating
principles of
measuring
instruments

Explain the different
selector ranges on a
digital multimeter to
be used as
T Ammeter
(AC/DC)
1 Voltmeter.

(AC/DC )

&

Explain

ase the range of
eter and
meter respectively

Explain how to
calculate the Values
of the multiplier and

Computer | §
Projector

%(-)Charge and
& discharge a

Analogue
multimeter

1 Voltage tester
1 Clamp meter
1 Oscillosco

Measure W
and ¢ re%y
co [

lier and

\2& t respectively

capacitor, inductor

Calibrate and
measure with
multimeter.

Measure direct
current (d.c)
voltage in
experiments using
multimeter

Measure

multi Ate\
1 alogue
ipteter
age tester
b Clamp meter
Wi Oscilloscope

Measure voltage an
current by
connecting
Multiplier and
Shunt respectively.

Charge and
discharge a
capacitor, inductor

Calibrate and
measure with
multimeter

Measure direct
current (d.c) voltage

alternating current

in experiments usin(

Voltage tester
Clamp meter

Oscilloscope

X
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shunt.

A

(a.c) voltage in
experiments using
digital multimeter

Calculate the
Values of the

e OV
x@*

P
ngital multimeter

a moving

multimet?s\\
M ernating

(a.c) voltage
periments using

Calculate the Value
of the multiplier and
shunt.

Calibrate a moving
coil instrument

General Objective4.0: Understand the working principle

nd constructions of meters and merger

9-11 | 4.1 Explain the following | Explain the follow tbooks Guide students to: | Capacitors
meters: meters: ) Journals | Use meters to Use meters to
1 Digital 1 Digital Voltieter | Whiteboard measure measure Inductor
Voltmeter 1 Freq Marker 1 Voltage 1 Voltage
f Frequency Cdunte Charts  Current { Current e.m.f saurces
Counter 1 eter Animations| ¢ Variable 1 Variable
1 Ohmmeter meter Computer frequencies frequencies Resistors
T Ammeter erger Projector | q Earth q Earth resistance
' Merger LCR meter resistance { Insulation Voltmeter
f LCRm V ¢ Insulation resistance and ammeter
% resistance 1 Current (Clamp _
4.2 Explain int Explain earth point 1 Current meter) Insulation
resistance
140

N\

A&\
Q




PO

(Clamp meter N\, 7 |tester
4.3 Explain the working Explain the working Qy\
principles of the principles of the LCR meter.
instruments in 4.1 abovq instruments in 4.1 Sketch a diagram a diagram of
4.4 Explain features of the| above. of the folIowingQ ollowing
instruments in 4.1 above Explain features of th meters: yeters:
instruments in 4.1 1 Digit 71 Digital
4.5 Explain functions and | above. V Voltmeter
constructions of the 1 1 Frequency
instruments in 4.1 above Explain functions and &ter Counter
constructions of the \@mmeter 1 Ohmmeter
instruments in 4.1 () Ammeter 1 Ammeter
above. % T Merger  Merger
& 1 LCR meter 1 LCR meter
Identify earth
point Identify earth point

ASSESSMENT: The practical class will be awardéd% 6f the total score. The continuous assessments, test and quizzes will cover 10¢
total score, while the remainir89% will be for the@ the semester examination.

<
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Telecommunication | é

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING LOGY

COURSE TITLE: Telecommunication | COURSE CODE: EEC 126 Q' ONTACT HOURS: 3
CREDIT UNIT: 2 . J—IEORETICAL o1

YEAR: | SEMESTER: Il PRE-REQUISITE: N V PRACTICAL: 2

GOAL: This course is designed ¢gjuip thestudentswith theknowledgeand skillsof thepri \ iples of eleconmunicationtechniques.

GENERAL OBJECTIVES: On completion of this course, students should be abe tes”

1.0 Understand the basic principles of telecommunication system

2.0 Understand the principles of operation and application of varioysiiranSducers.

3.0 Understand the basic principles of modulation and demod& signals.

4.0 Understand the principles of receivers. %




COURSE TITLE: Telecommunication | COURSECODE: EEC 126
CREDIT UNIT: 2
YEAR: | SEMESTER: I PRE-REQUISITE:

GOAL: This course is designed to equip the students with the knowledge and skills of the

General Objective1.0: Understand the basic principles of telecommunication system

«

W of telecommunication techniqug

THEORETICAL CONTENT RACTICAL CONTENT
Week | Specific Learning Teacher s0 |Resources | Specific Lgarn Teacherso Resources
Outcomes
171 2 | 1.1Define Explain Textbooks Guide students to: Sample block
telecommunication telecommunication Journals Visit a communication| diagram of a
Whiteboard service provider communication

1.2 Explain the block
diagram of a simple
communication
system.

1.3 Explain transducer

1.4Explain the types of
transducers

1.5Explain the functios
of each of the

segments in the bIWam in (1.2)

diagram in (12)

General Objective2.0: U

4

Explain the block
diagram of a simple
communication syster

Explain transducer

Explain the ty
transducer

Expla anctions
of e
seg ts in the block

Markesr&

Identify the basic
segments in the
block diagram of
the communication
system.

apbove.

company

Identify the basic
segments in the block
diagram of the
communication
system.

system
Videoclips

Communication
trainer

the principles of operation and application of various transducers.

] Textbooks

3i5 21 Describﬁw | Explain sound

NN

143



&

transducers
1 Microphones
1 Speakers

2.2 Explain with the aid of
diagramghe principles
of operatiornof sound
transducers

2.3 Explain the
applications of sound
transducers

transducers:
1 Microphones
1 Speakers

Explain with the aid of
diagramghe
principles of operation
of sound transducers

Explain the
applications of sound
transducers.

Journals
Whiteboard
Marker
Charts
Animations
Computer
Projector.

‘Zé\

S

Y
®Q

General Objective3.0: Understand the basic principles of modul

demodulation of signals.

618

3.1 Define modulation and
demodulation

Explain modulation ang
demodulation

Textooks ¥

oard

Visit AM and FM
radio stations

Organize Visit to AM
and FM radio stations

Communication
trainer,
AM transmitter

3.2 Explain the application[Explain the applicati&l\c/larker Demonst Guide and receiver
of modulation and of modulation a harts rate students to | trainer,
demodulation in demodulatio% Animations modulati Demonstrat| FM transmitter
communication communic:%p~ Computer on and e and receiver
systems. systenQ Projector. demodul modulation | trainer,

% ation in and Oscilloscope,

3.3 Expain the modulation, Exp the AM and demodulati | Oscillator,
techniques. oghulation FM onin AM

chniques. Modes and FM

3.4Explain the w, Modes
principles offar de | Explain the working

144




demodulators.

3.4 Explain the following

terms regarding amplitude

modulation (AM):

9 Carrier frequency
Audio frequency
Side frequencies
Side band
Modulation index
Modulation
envelope

1 Bandwidth

= =4 -4 —a -

3.5 Explain the working

principles of frequency
demodulators.

3.6 Explain the following

terms regarding
Frequency Modulation
(FM):

I Modulation index 4

1 Deviation ratio
1 Frequency

deviation 1

principles of
amplitude
demodulators

Explain the following
terms regarding
amplitude modulation
(AM):

Carrier frequency
Audio frequency
Side frequencies
Side band
Modulation index
Modulation
envelope

1 Bandwidth

=4 =4 =4 =4 4 =4

Explain the workj g<(

principles of

frequency %

demo%

E@ following
m

ter geding
uency Modulatior
(FM)

Modulation index

S

&
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1 System deviation
1 Frequency swing

3.7 Explain why FMhas a
wider bandwidth than
AM.

3.8Explain the
differences betweethe
parameters of FM with
AM.

3.9 Explain how toave
problems involving
(3.4) and (3.6) above.

91 Deviation ratio

1 Frequency
deviation

1 System deviation

1 Frequency swing

Explain why FM has g
wider bandwidth than
AM.

Explaindifferences
betweerthe
parameters of FM
with AM.

Explain how to solve

problems involving
(3.4) and (3.5) above¥

AN

S

General Objective4.0: Understand the principles 6f o

ration of receivers.

12-15 | 4.1 Define a receiver Explain rec N/ | Textbooks |Visit AM and FM Guide students to: Communication
V\ Journals Radio stations Visit AM and FM trainer
4.2 Explain the types of | Expla ypes of | Whiteboard Radio stations
receivers re Marker Demonstrate the AM transmitter
4 Charts operation of Demonstrate the and receiver
4.3 Explain by using Main by using Animations |receivers using operation of receivers | trainer
diagram the fungtj agram the function | Computer |receiver trainer using receiver trainer
Projector. FM transmitter
and receiver
146
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4.4 Explain the choice of
intermediate frequency
in receivers.

4.5Explain adjacent
channel and image
interferences in
receivers.

4.6 Explain the use of
receiver to suppress
image and adjacent
channel interferences.

4.7 Explain the function of
Automatic Gain
Control (AGC).

4.8 Explain with the aid of
a block diagram, the
working principles of

an FM radio receiver.

Explain the choice of
intermediate frequenc
in receivers.

Explain adjacent
channel and image
interferences in
receivers.

Explain the use of
receiver to suppress
image and adjacent
channel interferences

Explain the function of
the automatic gain
control (AGC).

Explain with t of
a block dia ,
es of

working i
an FN@ receiver.

g

N
&

S

QP

Y

trainer
Oscilloscope

Oscillator

ill be for the end of Semester examination

ASSESSMENT: The practical class W%awarded 60% of the total score. The continuous assessments, tests and quizzes will be ]
total score, while the remainin

S
O
&
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Electrical Installation of Buildings

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERI NOLOGY

COURSE TITLE: Electrical Installatiorof Buildings COURSE CODE:EEC 127 A CONTACT HOURS: 3
CREDIT UNIT: 2 ‘ THEORETICAL : 1

YEAR: | SEMESTER: Il PRE-REQUISITE: PRACTICAL.: 2

GOAL. This course is designed to equip the students with knowledge and Skl||S ent electrical installations of buildings

GENERAL OBJECTIVES: On completion of this course, the students shoul

1.0 Understand electrical/electronic standard symbols.

2.0 UWnderstandchematic, wiring diagrams and earthing system.

3.0 Interpret building drawings and symbols.

4.0 Understand cables and IEE wiring Regulations &

5.0 Understand the bill of quantities of materials for the el cal installation of building.
6.0 Understand Solar power installation, home automa'(%ﬂ!m%g]ete




COURSE TITLE: Electrical Installatiorof Buildings COURSE CODE: EEC 127 OV HOURS: 3
CREDIT UNIT: 2 o1
YEAR: | SEMESTER: Il PRE-REQUISITE: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL : This course is designed to equip the students with knowledge and skills to imgleme

ectrical installations of buildings

General Objective1.0: Understand electrical/electronic standard symbols

Y4

THEORETICAL CONTENT

PRACTC

L CONTENT

I\
Week | Specific Learning Outcome| Teac her s 0 A c t Resources @#ﬁ Teacher {Resources
§ ning Activities
,Q; utcome
1.1Definestandardsymbol. | Explain standard symbol. | T ook® |Identify the Guide students | Sample symbolg
nals standard to:
1-2  |1.2Explain dectrical drafting.| Explain electrical drafting. iteboard| symbols Identify the Charts
Marker standard
1.3 Explainelectricalstandard| Explain electrical st "Charts Sketch the symbols Video clips
symbols of the following: | symbols of the f Animation | standard
1 Resistor. 1 Resistor. Computer | symbols Sketch the Electrical
{1 Capacitor q or Projector standard training
{1 Inductor or symbols modules
9 Diodes %ﬂ)des
f Thyristor @ Thyristor Safety
1 Diac 1 Diac charts/posters
1 Triac _ 7/ 1 Triac _ Fire
1 Operatioml { 1 Operatioml S
1 Amplif ¢ Amplifier extinguisher
I Osgillc 1 Oscillator
149
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1 Logic gates 1 Logic gates N\, | sand bucket
1 Linear 1 Linear Qy\
e T IC Q First aid box
1 PV panel 1 PV panel
1 Charge Controller 1 Charge Controller
i1 Battery 1 Battery
9 Inverter T Inverter V
9 Surmisable water 1 Surmisable water ®
f Pump T Pump < \
1 Power Swiches 1 Power Swiches §\
1 Sockets 1 Sockets %;\
9 Isolator Switch 1 Isolator Switch (}
9 Circuit Breakers 91 Circuit Breakers %
1 Electrical Motors 1 Electrical Motors&
1 Electrical { Electrical %,

Generators Genera Q
1 AC/Fans 1 AC/Fa&
i ELCB. T E
9 Distribution Board 1 ‘%ﬂon Board
Junction box %ction box
1 Lamp holder Q%_\amp holder
{ Camera % Camera
T TV 1T TV
9 Audio cable \V 1 Audio cable
1 Single a i {1 Single and Mult

core les core Power cableg

150
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General Objective2.0: Understandchematicwiring diagramsand earthing system

34

2.1Explain schematic and
Wiring Diagrams

2.2 State the merits and
demerits of schematic
Diagrams

2.3 State the merits and
demerits of wiring
diagrams

2.4Explainthe earth
continuity conductor,
earth electrode, and
consumer's earth
terminal.

2.5 Explain theearthling
systems (TT,TN and IT)
andthear relevarce to
electrical installations

2.6 Explain different

protection devices o N
installation such %

and circuit bre

Explain schematic and
Wiring Diagrams

State the merits and demeri
of schematic Diagrams

State the merits and demeri
of wiring diagrams

Explainthe earth continuity
conductor, earth electrode

and consumer's earth
terminal. QQ
Explain the ling’ system
(TT,TN % d their

e

releval ectrical

ins@ ns.

E n different protection
(?vices of an installation sud
tas fuses and circuit breakers

JA

Textbook
Journals
Whiteboard
Marker
Charts
Animation
Computer
Projector

ohduct earth
%< esistance test to

Interpret a
schematic
diagram

ring

ascertain the
earth resistance
value

Interpret a wiring
diagram

Conduct earth
resistance test to
ascertain the
earth resistance
value

Sample
schematic
diagrams

Sample wiring
diagrams

Earth resistance
tester

Power source

Chart of
electrical
graphic

symbols

&

151



2.7 Explainthe difference
between solid earthling
practice and earth leakag
circuit breake(ELCB)
protection.

2.8 Explainthe problems
associateavith earth
leakage circuit breaker.

2.9 Explainhow the human
body canbecome part of
an electric circuit.

2.10 Explainhow to prevent
electric shock.

2.11 Explain the methods of
treating electric shock.

2.12 Enumerate the current
and voltage threshold for
human body

Nl

Explainthe difference
between solid earthling
practice and earth leakage
circuit breaker (ELCB)
protection.

Explainthe problems
associated with earth leakag
circuit breaker.

Explainhow the human body
canbecome part of an electri
circuit.

Explainhow to preve Q
electric shock. {g

Explain the ds of
treating e@ ock.

Ex current and
reshold for human
b

N

|

I/Vf‘
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General Objective3.0: InterpretBuilding drawings and symbols.

&

Gui eAth?s

4-5 3.1Explain electrical symbo| Explain electrical symbols. | Textbook Sample building
Journals D plan
3.2 Explainbuilding drawingg Explain building drawings | Whiteboard| Identify
Marker electrical Sample single
3.3 Explain the role of Explain the role of electrical| Charts symbols ysymbols line diagram
electricalengineersn engineer in building Animation
building drawings drawings Computer | Ingért Ical | Insert electrical | Electrical
Projector | ols’for the | symbols for the | graphic symbols
§&S94Iation installation
3.4Explain how to interpret | Explain how to interpret Nayout in layout in Drawing
building drawings building drawings @‘building building instruments
% drawings drawings
& Samplewiring
Produce a singl¢ Produce a singl¢ diagrams
Qv line diagram line diagram
Q based on the based onthe | Computers with
Q layout layout installed
Q drawing
% Interpret Interpret software
building building
V\ drawings. drawings.
GENERAL OBJECTIVE 4.0: Under leend IEE wiring Regulations
6-8 4.1Define a cable in a cable Textbook Guide students | Cables
\V Journals | Identify cables | to:
4.2 Explain types ks‘ Explain types of cables Whiteboard| and their sizes | Identify cables | Trunk
% Marker and their sizes
4.3 Explain yz\nces Explain the differences Charts Select Electrical
153
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between cable and a
conductor

4.4Explaincable size

4.5 ExplainService mairand

consumer terminal

4.6 ExplainCircuit and Sub

circuit.

4.7 Explainelectrical power
diversity factor, ambient
temperature, classes of
excess current protection
and disposition of cable

4.8 Explainthe IEE tables for

selecting cables.

4.9 Explain the thermal

durability of cables in cas

of shortcircuit

4.10 Explain how to a
the total load €

final SUbCAiQ % he

g(plain how to alculate the

between cable and a
conductor

Explain cable sizes

Explain Service main and
consumer terminal

Explain Circuit and Sub
circuit.

Explain electrical power
diversity factor, ambient

current protetion, and

disposition of cable Q-
Explain the IEE tz% ;r

rmal
of cables in case ¢
uit

selecting cai@
Explai %‘%

du

total load current for a final
Subcircuit in the building

Animation
Computer
Projector

temperature, classes of ex«%

appropriate
cables for
different uses

Draft electrig@l
senices for a

onstrate
installation of
various types of
joints using
PVC flexible
cables.

Design an
electrical
service for a
3- bedroom
flat.

Identify cable
colourcoding
commonly used
in Nigeria.

raft electrical
senices for a
residential
buildinge.g. 3
bedroom flat

Demonstrate
installation of
various types of
joints using
PVC flexible
cables.

Design an
electrical
service for a
3- bedroom
flat.

Identify cable
colourcoding
commonly used

in Nigeria.

graphic symbols

Drawing
instruments

Samplewiring
diagrams

Cable color
code

Computers with
installed
drawing
software

&

1
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building

411 List the main types of
insulation anaconducting
materials used in cables

4.12 Distinguish between
conductors anthsulators

4.13 Describe with the aid of
sketches, theonstruction
of different types of
cables.

4.14 State the advantages ar
disadvantages of the
following:

1 PVET Insulated
PVC - sheathed cable,

1 Mineral- Insulated
metal- sheathed
cable

1 Armoured PVQG
insulated PVG

Y Flexible
cord

v

sheathed ca@"

List the main types of
insulation and conducting
materials used in cables.

Distinguish between
conductors and insulators.

Describe with the aid of
sketches, the construction o

Explain the advanta
disadvantage

Qu

following:
1 PVEi{ lated
P thed cable
1 ' |- Insulated
@% sheathed
ble

Armoured PVQ
insulated PVG
sheathed cable
1 Flexiblecable and
cord

\2\5‘
different types of cables. &%()

Carryout laying
of cables using
different
trunking
methods.

Apply,
Wil

d to cables
their uses.

Identify types of
joints

Qmethods.

AN
Car ow
f (ﬁiusing

rent
runking

>

Apply I.E.E.
wiring

Regulations
related to cableg
and their uses.

Identify types of
joints

X
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Steel and PVC
Conduits
Steel and PVC
trunking.

1 XLPE insulator cable

4.15 Explain trunking and
ducting

4.16 Explain cable piping a
laying

4.17Explainthe I.E.E. wiring
Regulationgelated to
cables and their uses.

4.18Explainthe cablecolour
coding, commonlysed

in Nigeria.

4.19 Statevarious types of

Steel and PVC
Conduits
Steel and PVC
trunking.

9 XLPE insulator cable

Explain trunking and ducting
Explain cable piping laying

Explain the I.E.E. wiring
and their uses. Q
Explain the cabl @
coding, commonlydused in
Nigeria. Q

Explai us types of

Regulationgelated to cable«%

N

v

joints joirffs ™\
General Objective5.0: Understand antities of materials for the electrical installation of building
9-11 | 5.1Explain bill of quantit E in bill of quantity Textbook Guide students | Sample bill of

?\\V Journals Extract items to: quantity
5.2 Explainitemsin Qi ' Explain items in bill of Whiteboard| for bill of Extract items
guantities. guantities. Marker guantities from | for bill of Sample market
Charts drawings. guantities from | survey report
156
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5.3 Explain how to extract
items for bill ofquantities
from drawings

5.4 Explain the importance
of market surveyn
creating a bill of quantity

5.5Explain the importance
of bill of quantities for the
electrical instathtion of
building

5.6 Explain how to asess the
cost of materials

5.7 Explain how to pepare
typical bills of engineering
measurements and
materials for an electrical
installation.

Explain how to extract items
for bill of quantities from
drawings.

Explain the importance of
market survey in creating a
bill of quantity

Explain the importance of
bill of quantities for the
electrical installation of
building

Explain how to assess the&%

cost of materials.

measurem i
for an eI@ stallation

Animation
Computer
Projector

S

survey
(hypothetical)

Assess the ¢

of maﬁw
Qy ypical

& guantity

N

N

Conduct market

Assess the cost

of materials.

Prepare typical
bill of quantity

General Objective6.0. Understandsolar go Installation, home automation and smart metering
12-15 | 6.1 Exphin the concept of insthe concept of Solan Textbook Guide students | PV panels

Solar powesystem. mstem. Journals Identify the to:

\ 7 Whiteboard| components of | Identify the
6.2 List the compon %‘ List the components of Sola Marker Solar power components of | Charge
Solarpower s power system Charts system. Solar power Controllers
A Animation system.
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6.3 Explain the functionsf
each component in 6.2
above

6.4 Explan TV cabling and
installation

6.5 Explain CbsedCircuit
Television (CCTV).

6.6 List the components of
ClosedCircuit Television
(CCTV).

6.7 Explain the layout of a
ClosedCircuit Television
(CCTV).

6.8 Explain the diagram of
electrical service mains o
residential and
commercial/industrial
premises

6.9 Explain prepaid e
metersn domesti

commerciall/i

component in 6.2 above
Explain TV cabling and
installation

Explain CloseeCircuit
Television (CCTV).

List the components of
ClosedCircuit Television

(CCTV).

Explain the layout of

Explain the % of
electrica g’mains of

al/industrial

}xplain prepaid energy
t'metersn domestic and
commercial/industrial

premises. g

premises.

Explain the functions of eac

a
ClosedCircuit Televi 'Q.
(CCTV). 6

Computer
Projector

&

Install Closed
Circuit
Television
(CCTV).

Install a satellite
Televj Wh
itsq%a ies.

Electrical

Nsefvice mains
Mor a premises

Install a prepaid
meter in a
premises

Install a satellite
Television with
its accessories.

Install Electrical
service mains
for a premises

Install a prepaid
meter in a
premises

Battery storage
Inverter Fuses
Cables

Circuit breaker.

For CCTV:
Cameras.

Lenses

Mountings and
covers

Communication
media such as
cables.

Main supply,
Video cables,
Switch and
synchronizers,
TV monitors,
Decodey
satellite
Television

NS
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N\, | For Prepaid
(V\ meter:Energy

meter

Optocoupler
V Relay
Q}E Load

Driver

I/Vx‘

R
&

&
Q Microcontroller

Q‘<

LED

ASSESSMENT: The Practical class will be /o of the total score. The continuous assessments, tests and quizzes Wilttadde
the total score while the remainig % wj e enaf-the-semester examination score.
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Logic and Linear Algebra

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TEC

COURSE: Logic and Linear Algebra COURSE CODE: MTH 202 T HOURS: 2

CREDIT UNIT: 2 RETICAL: 2

YEAR: |l SEMESTER: | PRE-REQUISITE:

GOAL : This course is designed emuip students with knowledge and skilsapply logical reasdRingn engineering

GENERAL OBJECTIVES: On completion of this course, tsudentshould be able to: 4

1.0Understand the concept of logic and abstract thinking
2.0 Understand the concept of permutations and combinations
3.0 Undertake the binomial expansion of algebraic expressions.
4.0 Understand the algebraic operations of matrixes and determinant

yi
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TECHNOLOGY

COURSE: Logic and Linear Algebra

COURSE CODE: MTH 202

CONTACT HOURS: 2

CREDIT UNIT: 2 THEORETICAL: 2
YEAR: Il SEMESTER: | PRE-REQUISITE: PRACTICAL: 0
COURSE SPECIFICATION: THEORETICAL AND PRACTICAL
GOAL: Thiscourse is designed emuip students with knowledge and skills to appbical reasoningn engineering
General Objective1.0: Understand the Concept of LogiechAbstract Thinking
THEORETICAL CONTENT PRACTICAL CONTENT
Week Specific Learning Teacher 6s |Learning cific Learning Teacher 0 s| Evaluation
Outcomes Resour tcomes activities
1-4 1.1 Define: Explain: Whit r Guide students to:
i Essential connectives 1 Essential Translate sentences | Translate sentence
1 Negation connectives ion into symbolic form into symbolic form
1 Conjunction 1 Negation uter using quantifiers..g.. | using quantifiers.
f Disjunction T Conjunction "4 Asome fres|eg.:Asome
T Implication 1 Disjun Textbooks intelligent can be freshmen are
 Bi-implication. T Im Lecture Notegst at ed as [intelligentcan be
1 Bi ation. isafreshmanandis |st at ed asg
i ntel |l i gen|xxisafreshman
1.2 lllustrate the essential e essential translated insymbols | and xis _
connectives define in | conféctives define in as (ix) (f x &ix) intellige
1.1 above V\ above translated
in symbols as (ix)
(& (fx & ix)

N
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1.3 Describe grouping and
parenthesis in logic

1.4Explain Truth tables.
1.5 Define tautology.

1.6 lllustrate types of
tautology.

1.7 Define universal
guantifier and
existential quantifier

1.8 Explain how toranslate
sentences into
symbolic form using
guantifiers. eg.. A s 0 |
freshmen are
intelligent can be
stated as
is a freshman and is
intelligen
translated insymbols
as (ix) (f x &ix)

Explaingrouping and
parenthesis in logic

Explain Truth tables.
Explain tautology

Explaintypes of
tautology.

Explainuniversal
guantifier and
existential quantifier

Explain how to
translatesentences
into symbolic form
using quantifiers.
Asome fr

intelligent ca
stat

X, XIS a an and

X1 nt el |
ed

in bols as (ix) (f X

|

}8"- )
1.9Define the sc Explain the scope of i
quantifier, quantifier. eg.:

NS
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R=Gauss was a R=Gauss was a \
contemporary of contemporary of Qy\
Napoleon S=Napoleor| Napoleon

was a contemporary o] S=Napoleon was a

Julius Caesar (Thus P| contemporary of

Q and R are true, and| Julius Caesar (Thus F

is false Then find the | Q and R are true, ang V
truth value of S is false Then find (?\

sentences: (a) (P and | the truth value of

Q)=R (b) (A Q) (c) | sentences: (a) (P and

PAND Q =RV S Q) =R (b) (A Q) (c)

PAND Q =Ri S i

1.10Define bond and Explainbond and &

nfreeo var|Afreeo var Q
1.11 Define term and Explainterm and

formula. formula.

S

formulae formula

1.12 Explain the validity of| Explain th@ of

ermutaibns and Combinations

General Objective2 : Understandhe Cong€p

5-7 2.1 Define p¢eE r mut al Whiteboard Guide students to:
and Combination bination Marker Give illustrative Give illustrative
Projection examples of the examples of the
2.2 Explain withillustrativ plain withillustrative| Computer fundamental principleffundamental
examples of xamples of each of 2] Internet of permutations. principles of
above. & bove. Textbooks permutations.

\ 164
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2.3 Statdghe fundamental
principle of
permutations.

2.4 Explain withillustrative
examples of the
fundamenal principles
of permutations.

2.5Explain how to stablish
the formula nPr = !(n-

!

2.6 Prove that nPr= (n+1)
*NPr-1

2.7 Explain how toalve
problems of
permutations with

the objects

2.8 Explain how toalve
problems of
permutations in
the objects
repeated. £

restrictions on some of.

&y

Explainthe fundamenti
principle of
permutations.

Explain withillustrative
examples of the
fundamental principles
of permutations.

Explain how to stablish
the formula nPr = ! (n-

!

Lecture
Notes

nPr =n!(n-r)!

Solve problems o
permutations with

restrictions n\we
of. the o(%\

roblems of

objects may be
eated.

Solve problems of
permutations of N
identical objects.

State and prove the
theorem nGil+"Cr =
n+1Cr

AN
Establish the formula |Estalglish
r

tations in which{Solve problems of

r

olve problems of
permutations with
restictions on some
of. the objects

permutations in
which the objects
may be repeated.
Solve problems of
permutations of N
identical objects.

State and prove the
theorem nGil+"Cr
="ICr

NS
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2.9 Describe circular
permutations.

2.10 Explain how toave
problems of
permutations of N
identical objects.

2.11Establish the formula:
nCr =i ri(n-r)!

2.12State and prove the
theorem nGil+"Cr =
"“1Cr

2.13Explain problems of
combinations with
restrictions on some of

2.14 Explain how toave
problems of combinatior
of Ano diff
taken any number of it &

Genera algebraic expressions.
8-11 |3.1 Explain with i 2" [Explain with Whiteboard Guide students to:
examples illustrative examples | Marker [llustrativewith [llustrativewith
166

atime.
| Objective3: Undertak@%mial expansion of




mathematical induction.

3.2 State and prove binomiée
theorem for positive
integral index.

3.3 Describéhe properties
of binomial expansion.

3.4 State the binomial
theorem for a rational
number.

3.5 State the properties of
binomial coefficients

3.6 Explain how to pply
binomial expansion in
approximations (simple
examples only).

the method of
mathematical
induction.

Explainand prove
binomial theorem for
positive integral index.

Explainthe properties
of binomial expansion.

Explainthe binomial

theorem for a rational
number.

coefficients

Explain ho@

binomial sSion in

Explainthe properties %
of binomial @
S

Projection
Computer
Internet
Textbooks
Lecture
Notes

/&

examples the method
of mathematical
induction.

Identify the binomi
theorem fo Wal
number.&

the properties
al

ients

Apply binomial
expansion in
approximations
(simple examples

only).

examp thé
met 00?\

ical
i ion.

dentify the
binomial theorem
for a rational
number.

Identify the
properties of
binomial
coefficients

Apply binomial
expansion in
approximations
(simple examples

only).

Genera

appr ?ﬁs (simplq
e nly).
| Objective4: Understand the alg ic operations of matrixes and determinants

12-15 (4.1 Define Matrix xplain Matrix Whiteboard Guide students to:
Marker Determine a determin{ Determine a
4.2 Define the sp Explainthe special Projection the minors and determine the
matrixes ofize matrixes of zero Computer cofactors 2 by 2 and 3 minors and
167
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matrixes e.g.

Zero matrix
Identity matrix
Squarematrix
Triangular matrix
Symmetric matrix.

= =4 -4 —a -1

4.3 State examples for eacl
of the matrixes in 4.2
above

4 4 State the laws of additio
and multiplication of
matrixes.

4 5|llustrate the
commutative, associativ,

and distributive naturefgdi

the laws stated in 4.4
above.

\

4.6 Define the trans ?E
matrix.

matrixes e.g. Internet
9 Zero matrix Textbooks
1 Identity matrix | Lecture
§ Squarematrix | Notes
1 Triangular
matrix
1 Symmetric
matrix.

Explainexamples for
each of the matrixes ir|
4.2 above

Explainthe laws of
additionand
multiplication of
matrixes.

/&

&
&

Explainthe
commutati
associati

xplain the transpose
of a matrix.

by 3 matrixes

State and prove the
theorem i
or two columns of
matrix are
intercha sign
its

of th e
de@ t is change

b

Identify the minors
and cofactors of a
determinant

Identify the method of
evaluating
determinants.

cofactors 2 By,
andé?ﬁﬂatrixec

and prove the
eorem 0y
ows or two
columns of a matrix
are interchanged,
the sign of
the Value of its
determinant is
changed

\{Q$

Identify the minors
and cofactors of a
determinant

Identify the method
of evaluating
determinants.

X
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4.7 Determinghe minors
and cofactors 2 by 2 an(
3 by 3 matrixes

4.8 Define the minors and
cofactors of a
determinants

4.9 Explain the method of
evaluating determinants

4.10State and prove the
theorem At w
two columns of a matrix
are identical, and then
the valie of its
determinant

4.11 State and prove the
theorem fAif
two columns of a matrix
are interchanged, the
sign of the Value of its

determinant is changed |i

N f the Value of its
AN terminant is change

Explainthe minors ang
cofactors 2 by 2 and 3
by 3 matrixes

Explain the minors an(
cofactors of a
determinants

Explain the method of
evaluating determinan

Explainand prove the
theorem #fit
two columns of a
matrix are identical,

zer oo.

and then the vak of %
its determinant is @

3
Explainanc@e

EVALUATION - EX m‘
2D
@Q

40%  C.A:60%
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Electrical Power Il

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEER CHNOLOGY

COURSE TITLE: Electrical Power I| COURSE CODE: EEC 211 WACT HOURS: 3
CREDIT UNIT: 2 TICAL : 1

YEAR: |l SEMESTER: | PRE-REQUISITE: EEC 121 2

GOAL: This course is designed to acquaint the students with the knowledge and sk principles of power system

GENERAL OBJECTIVES: On completion of this course, the student should be gble

1.0 Understand other methods of Electricity Generation
2.0 Understand the transmission lines and cable
3.0 Understand the performance of short, medium and long transmissi% .

P




PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TE

S

COURSE TITLE: Electrical Power Il

COURSE CODE: EEC 211

\ NTACT HOURS: 3

CREDIT UNIT:

2

Ra

NIBEORETICAL : 1

YEAR: Il

SEMESTER: |

PRE-REQUISITE: EEC 121

PRACTICAL:

N
X

2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to acquaint the students with the knowledge aw@%ﬁa principles of power systems

L N

GENERAL OBJECTIVE 1.0: Understandthermethods of Electricity Genera@

THEORETICAL CONTENT

\ \)QRACTlCAL CONTENT
C

Week | Specific Learning Teacher s6 A Resourgés °| Specific Learning | Te ac h er s|Resources
Outcome & Outcome Activities
1-6 1.1 Describe the Explainthefollowing: tbooRs Visit apower plant | Guide the Chart of the
following: . students to: Nigerian
1 Hydro electri nals _ _
Hydro electricit 1 Generation Visit apower National Grid
T Hydro eectricity eneratio hite board Demonstrate the P system
1 Generation plant. 1 Magnetg lavout diaarams of plant
f Magnete Hydro- Hydrg:Dynaiic | Marker y ol %t
Dynamic (MHD) (MHR) power piants |
power plant plafTe, Charts Demonstrate the | © P2Ne
f Combine cycle Gay T ine cycle | Animations layout diagrams
power plant. power plant Assemble the of power plants
1 Biomass power iomass power | Computer components of the Charge
plant. \V plant. Proi PV Power controller
1 PV power plaqt 1 PV power plant rojector generation system
: : . Assemble the
1 Wind powe \ 1 Wind power for domestic
plant. application components of Battery storage
A ' the PV Power
171



1.2 Explain the factors
affecting the choice of site
for plants in 1.1 above

1.3Explain the advantage
and disadantages of
power plants in 1.1

1.4Explain a typical
layout of a power
generation system.

1.5Describe the Nigerian
National Electric Power
Grid system.

1.6 Describe a microgrid
and state its benefits and

challenges N

tate its benefits and
llenges

1.7 Describe Rey

Energy Souro\

Explain the factors
affecting the choice of
site for plantsin 1.1
above

Explain the advantages
and disadantages of
power plants in 1.1

Explain a typical layout

of a power generation
system. <§~

Explainthe Ni

National E i wer

Grid sysv\
E%a microgrid and

&

Draw a typic%
curve

Draw a typical
load curve

Inverter and
energy saver
lamp

Connecting
cable

Switch

Fuse and
junction box.

172




with their benefits and
challenges.

1.8 Describe the layout of
the PV Power generation

system and its application

1.9 Describe the layout of

the wind power generatiol

system and its
applications

1.10Describe the types of

generators that are
commonly used for peak,
medium and base loads.

1.11Explain how to

calculate load factor, peak
and base load costs in the

distribution system

applying per unit. N\

ExplainRenewable
Energy Sources (RES)
with their benefits and
challenges.

Explainthe layout of the
PV Power generation
system and its
application

Explainthe layout of the
wind power generation
system and its
applications

Explainthe typ¢
generators tha

Si

&
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1.12Explain atypical load
curve.

Explain how to alculate
load factor, peak and
base load costs in the
distribution system
applying per unit.

Explain atypical load
curve.

General Objective2.0: Understand the transmission lines and cable

7-11 | 2.1 Describe types of: Explain types of: Textbooks \ Guide students tg Sampes of
. . . oles
1 Poles 1 Poles Journa (} Visit atransmission | Visit a P
1 Pole support 1 Pole support . substations transmission
White bega .
9 Insulators 1 Insulators substations Pole SUBDOrtS
1 Towers. 1 Towers. , PP
Assemblepole
< Gharts and ole su e?)rtssand Assemblepole
2.2Describe the line and | Explain the line an animations p | tpp. ’d q | P . S Towers
route surveying. route surveyi insuiators in a dead pole supports,
Computer substation. insulators, and
% i towers in adead h
_ _ - Projector substation Chart for_
2.3 Derive expressions for Expl derivation o construction of
resistance, inductance an( regi inductance various
capacitance for an acitance for Connect voltage an¢ ~ -\ i | conductors and
transmission lines. Wtransmission lines. current transformers 9 cables
and current
for measuremenis
.. | transformers for
the transmission ling measurements in
2.4Explain the Explain the short, model. Transmission
AN
'\\' 174
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medium and long
transmission models.

2.5 Explainproblems
involved in short and

medium transmission lineg

2.6 Describe the

applications of voltage ang

current transfaners in the
transmission line.

2.7 Describe with the aid g
diagrams, the constructior]
of various conductors and

their sizes.

2.8 Describe with the aid g
diagrams the construction

of types of undergraud
cables and their
advantages.

1 Two-core c
1 Three cor

mediumand long
transmission models

Explainproblems
involved in short and
medium transmission
lines.

Explain the applications
of voltage and current
transformers in the
transmission line.

Explain with the aid of<

diagrams, the
construction of vari
ir

conductors a

sizes. %
E @h the aid of

dia s the
construction of various
es of under

>

ground cable and state

N

Demonstrate the
stages of

cablesg V
T ‘-coi cable
&r&p core cable

CS%

construction f
conductos a
laying underg d

/('\,.D

mo N

monstrate the
stages of
construction for
conductos and
laying
underground
cables:

Two-core cable

Three core cable

and distribution
line trainer

Video clips

A J

\
&
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2.9 Define dielectric sess
and ionization in cables.

2.10Derive expression for
the capacitance dielectric
stress, insulation resistand
and resistivity of a single
core cable.

2.11State expression for
the thermal resistance for
single and threeore

their advantages

M Two-core cable
9 Three core cable

Explain dielectricstress
andionization in cables

Explain the expression
for the capacitance
dielectric stress,
insulation resistance,
and resistivity of a
singlecore cable.

N

CS%

<

Ol

cables. %
Explain the expressj r(b
for the thermal
resistance for a
threecore
General Objective3.0: Understand the perfo e of short, medium and long transmission lines.

S
&

v

D
&
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12-15

3.1 Describe the principleg
of modeling of short and
medium transmission
lines.

3.2Describe the concept
of per unit system.

3.3Describe the
expressions for per unit
power,voltage, current
and impedance.

3.4 Describe the voltage a
the sending end and
receiving end of the
transmission line.

3.5Describe the phasor
diagram of a short

transmission line.
\

Explain the modeling of| Textbooks

short and medium
transmission lines.

Explain the concept of

per unit system.

Explainexpressions for
per unit power, voltage,
current and impedance.

Explain the voltagedt
the sending and

receivng end JQ
transmissi

X

the phasor

Exp
Wgram of a short

3.6 Exp|ain and Slv%i ﬂ ansmission line

problems in sh

y )

Journals
White board
Marker
Charts
Animations
Computer

Projector

o

&

N
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transmission lines for Explain and solve

transmission line.

3.7 Explain the
approximate equivalent
di agrams for
(Pi) and nominal T
networks and calculate th
parameters.

nomi nal

and calculate the
parameters.

3.8Describe the phasor
di agrams for
(Pi) or nominal T network
systems.

di agr ams
(Pi) or nominal T
network systems.

N\
voltage drop, voltage problems in voltage Qy\

regulation, transmissio | drop, voltage regulation
efficiency and copper transmission efficiency

losses. and copper losses in a %
Explain the approximate V
equivalent diagrams for V\
g
nominal (T) networks

Explain the phasor

&
&

total score, while the remaining 30% will b

P

nd of the semester examination score.

ASSESSMENT: The practical class will be aw@% of the total score. The continuous assessments, test and quizzes will take 1

Q)Q
&

A
@
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Electrical Machine Il /&\

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T NOLOGY

COURSE TITLE: Electrical Machine Il COURSE CODE: EEC 212 <\O TACT HOURS: 3

CREDIT UNIT: 2 HEORETICAL: 1
YEAR: I SEMESTER: | PRE-REQUISITE: EEC 122 N PRACTICAL: 2

GOAL: This course is designed to equip the student with the knowledge and skills Vnciples of operations, constrowiateandce
of electrical machines \

GENERAL OBJECTIVES: On completion of this course, the student should
1.0 Understand the fundamental principles of electrical machines. %

2.0 Understand the principles of eleatnechanical energy conversio ‘
m&y

3.0 Know the principles of operation and construction of transj(

N
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COURSE TITLE: Electrical Machine Il

COURSE CODE: EEC 212

CREDIT UNIT:

2

YEAR: I

SEMESTER: |

PRE-REQUISITE: EEC 122

PROGRAMME: NATIONAL DIPLOMA IN IN ELECTRICAL AND ELECTRONICS ENGINEERING TE G
CONTA URS: 3
ﬁs ICAL:

1
ICAL: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip the student with the knowledge and skills of the

of electrical machines

%Ies of operations, constrowiateandce

General Objectivesl.0: Understand the fundamental principles of electrical machc%s

B

THEORETICAL CONTENT =’ PRACTICAL CONTENT
Week | Specific Learning Teacher s 6 | Resources | Speci ing Teachersbé Resources
Outcome 9&%

115 |1.1Describe basic Explain basic Textbooks 4 \J‘ Guide the students to:| Electrical
principles of principles of Journals ryout experiments on| Carryout experiments | machine
electrical machine | electrical machine | White boardy| circuit characteristics of & on circuit

Mar 3-phase induction motor.| characteristics of a3 | Starter
1.2 Describe the Explain the principle phase induction motor
principle of of: ‘% pations Voltmeter
9 Induction 91 Induction mputer Carryout experiment on | Carryout experiment
1 Alignment T Align Qi Projector circuit characteristics of | on circuit Ammeter
¢ Interaction T Inter n% an alternator/A.C characteristics of an
1 Rotating q generator alternator/A.C Tachometer
magnetic field ic field generator
Phase
1.3 Describe with the ai lain with the aid Perform experiment to | Perform experiment to| sequence
of sketches how the etches how the determine relationship | determine relationship| indicator/mete
principles are iet, principles areapplied between excitation between excitation r.
to electricah to electrical machine: current and output current and output
180
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machines.

1.4 Describe Electrd
mechanical energy
conversion.

Explain Electra
mechanical energy
conversion.

terminal voltage

Perform experiment to
determine relationship
between speed and

terminal voltage.

Demonstratg#th

constructi f electrical
machi%

\/@{,o.tage_

termina
Perfgfm
et

éhe
periment to
relationship
n speed and
ut terminal

Demonstrate the
construction of
electrical machines

General Objective2.0: Understa

nd the principles of electmechanical gf%%\version

61 10

2.1 Describe the
construction and
principle of Induction
motor.

2.2 Describe the
principle of operation
of synchronous
generator and motor

2.3 Describe Stator and|D
Rotor construction as

Explainthe

construction and
principle of Induction
motor.

of operation of
synchronous
and motor

or and

Rotor struction as

applied to
synchronous

hronous machineg

Textbooks
Journal

Whi'%nrd
o

Computer

)( Projector

N/

nterpret name plate of

motors and generators

Demonstrate the
conversion of energy in
singly excited systems.

Determine the terminal of
a 31 phase induction
motor

synchronous and inductio|

Guide the students to:

Interpret name plate of
synchronous and
induction motors and
generators

Demonstrate the
conversion of energy
in singly excited
systems.

Determine the terminal
of a 31 phase induction
motor

Sample name
plates

Electrical
machine

Starters
Generator

Induction
motor

Synchronous
motor

machine.
A&g Explain the major

X
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>

2.4 State the major
energy conversion
principles.

2.5 Derive the energy in
the magnetic field of
a singly excited
system.

2.6 State the need for
control and
protection of electric
motors

2.7 Describe the
techniques for motor
starting and control:
9 Direct online

starter

StarDelta starter

Auto Transformer

Part winding
Soft starter
Variable
frequenc

= =4 -4 —a -

energy conversion
principles.

Explain how to derive
the energy in the
magnetic field of a
singly excited system

State the need for
control am protection
of electric motors

Describe the
techniques for motor
starting and control:
Direct online
starter
StarDelta
starter

Describe the types of

Determine the terminal of
a 31 phase synchronous
generator.

Measure the electrica
quantities of 3 phase

induction motor V
ic E

and rs.

( strate the
nigues for motor
tarting and control:

9 Direct online
starter
StarDelta starter
Soft starter
Variable frequency
drive

=

Determingheerminal
of a 3 pr%

S generator

dsure the electrical

guantities of 3 phase

induction motor.

Identify the basic

Identify th
differe ehween motordifference between

motors and generators.

Demonstrate the
techniques for motor
starting and control:

91 Direct online
starter
StarDelta
starter
Soft starter
Variable
frequency drive

Ammeter
Voltmeter

Clamp meter
Tachometer

Multimeter.

a\
&
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2.8 Describe the types 0
overcurrent
protective devices

overcurrent
protective devices

&

O

Y

General Objective3.0: Know the principles of operation and construction of transformeis.

117 15 |3.1 Define transformer | Explain transformers| Textbooks V Guide students to: Transformer
Journals Visit power Visit power substationj Ammeter,
3.2 Explain the Explain the White board | substati ideo cli show video clips Voltmeter,
classification of classification of Marker %%' Clamp meter,
transformers transformers Charts Class nsformers Classify transformers | Tachometer,
Animations \ Multimeter
3.3 Explain the Explain the Computer it0r temperature of a| Monitor temperature ol Temperature
applications of applications of Projector« sformer. a transformer. Sensors,
transformer transformer Electpeal >
Identify methods of Identify methods of
3.4 Differentiate betweer cooling transformers. cooling transformers. | Video clips

power and
distribution
transformers.

3.5 Describe the effects
of temperature rise 0

transformers.

3.6 Describe th

Explain the

distribution
transfo )

e effects of
rature rise on
sformers.

xplal
e

m
differences be
power and %

types of trafs r |[Explain the different

Sketch phasadiagrams
of transformer®n load
and on Neload

Sketch the equivalent
circuit of a transformer

Perform experiment on
open circuit
characteristics of a single

Sketch phasor
diagrams of
transformer®on load
and on Neload

Sketch the equivalent
circuit of a transformer

Perform experiment or
open circuit

X
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cores and windings.

3.7 Describe methods of
cooling transformers.

3.8 Describe the
limitation of each
method.

3.9 Explain the working
principle of the
transformers.

3.10 Derive the EMF
eqguation of a
transformer.

3.11 Describe:
1 Resultant flux
1 Magnetizing
inductance
1 Leakage fluxes

1 Leakage
inductances.

3.12 Describe the
diagrams for
transform

types of transformer
cores and windings.

Explainmethods of
cooling transformers|

Explainthe
limitations of each
method.

Explain the working
principle of the
transformers.

Explainthe EMF
equation of a

transformer.

Describe:

1 Resultgntyf
T MagRetizing
i ce

ge

es
Leakage
inductances.

Describe the phasor

a Single phase
% rmer.

phase transformer.

Perform experiment on
open circuit
characteristics of three

phase transforrﬁeﬁv
Carry Xylment on

close it'characteristi

3
Perform experiment on
close circuit
characteristics of three
phase transformer.

Perform experiment on
identifying polarity of a
3-phase transformer.

Conduct transformation
ration test on a
transfor mer

charactesi ti&ba
singl p&e\

tra r.

orm experiment or
pen circuit
characteristics of three
phase transformers.

Carryout experiment o
close circuit
characteristics of a
single phase
transformer.

Perform experiment or
close circuit
characteristics of threg
phase transformer.

Perform experiment or
identifying polarity of a
3-phase transformer.

Conduct transformatio
ration test on a
transf or me

X

184




™

AN

load and Oroad.

3.13 Describe the
equivalent circuit of g
transformer.

3.14 Explain the
limitations of the
equivalent circuit and
the approximate
equivalent circuit.

3.15 Explain Open
circuit and the Short
circuit tests to
determine the
equivalent circuit
parameters.

3.16 Describe different
methods of testing

transformers.

3.17 Describe connectio

of three single pha
transformers for <
phase operatieq

Star/Star, gtay/Délta)

diagrams for
transformer on No
load and O+oad.

Describe the
equivalent circuit of
a transformer.

Explain the
limitations of the
equivalent circuit and
the approximate
equivalent circuit.

Explain Opercircuit

and the Shottircuit &

tests to determine the
equivalent circuit
parameters.

Describe di % N
method ting

tran

BQI?'n connection of
single phase
ansformers for 3
phase operation (i.e.

Use the Opettircuit and
Shortcircuit tests to
determine the equiva
circuit parameters.

Use the @peiticlit
FRifclit tests

Sketch possible
arrangement of three
transformer windings.

N
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3.18 Describe
diagrammatically the
possible arrangemen
of three transformer
windings.

3.19 Describe the purpo
of the tertiary
windings in 3phase
transformers.

3.20 Describe the parall¢
operation of phase

Star/Star, Star/Delta)|

Explain
diagrammatically the
possible arrangemeni
of three transformer
windings.

Explainthe purpose ¢
the tertiary windings
in 3-phase
transformers.

Explainthe parallel

transformers. operation of phase 3
transformers. %
3.21 State the conditions Q
for parallelingof Explain the conditions
transformers for parallelingof
transformers
3.22Derive expression %
for load sharing of  |Explain erive
transformers expr, r load
connected in parallel{sharin
trapnsformers
N ected in parallel.

AssessmentThe practic
score, while the remain

ill be awarded 60% of the total score. The continuous assessments, test and quizzes will taketdid®o
Yo will be for the end of the semester examination score.

&

186




COURSE TITLE: Electronics Il CODE: EEC 213
CREDIT UNIT: 3
YEAR: I SEMESTER: | PRE-REQUISITE: EEC 123

GOAL: This course is designed to equip the student with the knowledge and skiiés Wvéctive electronic components and
applications

A
GENERAL OBJECTIVES: Atthe end of the course the student should be able to: V\V

1.0 Understand Field Effect transistor and its applications

2.0 Understand biasing equivalent circuits and gain stages ®
W*@P\

3.0 Understand transformer coupling and power and multistage of a




Electronics Il

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE TITLE: Electronics Il

CODE: EEC 213

CREDIT UNIT: 3

YEAR: |l

SEMESTER: |

PRE-REQUISITE: EEC 123

HOURS: 4
ETICAL: 1
: 3

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip the student with the knowledge and skills

General Objective 1.0 :Understand the Field Effect transistor and its application

THEORETICAL CONTENT PRAC TENT
Week | Specific Learning Teachersbé Resources | Speci T e a ¢ hAetited Resources
Outcome Cp‘téze\
1.1 Desribe the basic Explain the basic Textbooks \J‘ Guide students: Breadboard
1-5 operations and operations and Journal out experiment or| Carry out experiment or|
constructional featureg constructional features ET Static Characteristi FET Static Characteristi MOSFET
of FET's (junction gate| of FETs(junction gate in common source in common source
and insulated gate). | and insulated gate). IS configuration configuration Multimeter
<§1 ' FET
1.2 ExplainJFET Transfer| Explain the tran mputer | Demonstrate the Demonstrate the
Characteristics Characteristi Q Projector | applicatiors of MOSFET:,| applications of MOSFET JFET
JFET % f Switching(DC- T Switching (DG
1.3 Describe Mutual DC Converter) DC Converter)
Conductance and Drai EXP%%EU 1 Amplification 1 Amplification
to Source Resistance | Con nce and q Variable q Variable
to Source resistance (Signg resistance (Signg
1.4 Describe handling stance processing) processing)
precautions of F
P Explainhandling
188
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1.5. Define Input
Resistance

1.6 Describe Depletion

mode and enhanceme

mode of MOSFET
Characteristics

1.7 Explain the
applicatiors of FET,
JFET and MOSFET

precautions oFET

Explain Input
Resistance

Explain Depletion
mode and
enhancement mode o
MOSFET
Characteristics

Explain the
applications of FET,
JFET and MOSFET

$
N

<&\3
S

Y

General Objective2.0: Understand the biasing equivalent ci

gain stages

2.1 Describe DC Biasing | Explain DC biasing a xtBpdks | Perform experiment on | Guide students to: Breadboard,
6-10 and ri parameters. ri parameters. ournals common source MOSFET,
hiteboard| amplifier characteristics| Perform experiment on | Multimeter,
2.2 Describe Common | Explain Com Q marker common source DC Power
source Configuration | source Con ilon o Charts Carry Out experiment ol amplifier characteristics| source.
of MOSFET MOSF Animations| common gate amplifier
1 Voltage gain 4ge gain Computer characteristics Carry Out experimefr?t 0
9 Current Gain q urrent Gain Projector . common ga_te amplifier
1 Power Gain. \f Power Gain. Conduct an expgrlment characteristics
on common drain
2.3Describe Com xplain Common drain amplifier characteristics| Conduct an experiment
drain Confi f| Configurationof on common drain
189
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MOSFET MOSFET.
1 Voltage gain
1 Current gain
1 Power gain

1 Voltage gain
1 Current gain
1 Power gain

2.4Describe Common | Explain Common gate
gate Configuration of | Configurationof
MOSFET MOSFET
1 Voltage gain
1 Current gain
1 Power gain

1 Voltage gain
1 Current gain
1 Power gain

2.5 Differentiate between
the configurations of
BJT and MOSFET

Explain the differences
between the
configurations of BJT
and MOSFET

AN

amplifier % eristics

o\

General Objective3.0: Understand the Transformer cou@er and multistage of amplifiers
n Tex

3.1 Describe Power Explain Power amptifi
11-15 amplifier

3.2 Explain transformer |Explain t@ﬂer

coupling. couplk%
3.3 Describe principles of lain principles of

coupling

tbooks Guide students to:
Journals Perform an experiment | Perform an experiment
Whiteboard| on Characteristics of on Characteristics of

marker transformer coupled transformer coupled
Charts Class A amplifier Class A amplifier:
Animations

Computer | Identify thefrequency | Identify the frequency
Projector | response characteristicy response characteristics
of amplifier. of amplifier.

Transformer
coupled Class

Amplifier
Multimeter
Oscilloscope

Electronics

3.4 Explain the @ Explain the methods of
N4

&
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™

inter stage coupling in
multistage amplifiers.

3.3 Describe Amplifiers ar|
small signal analysis.

3.4 Describe multistage
amplifiers.

3.6 Describe Complex
amplifier circuit.

inter stage coupling in
multistage amplifiers.

Explain Amplifiers and
small signal analysis.

Explain multistage
amplifiers.

Explain Complex
amplifier circuit.

Identify the relationship
impedance, power and
phase relationship.

$
N

AssessmentThe practical class will be awarded 60% of the total

score, while the remaining 30% will be for the end of the semeste&m ation score.

y N

S

X

phas

4

Identify theyelatjionship
imped@j er and

trainer

Circuit
construction
deck
Semiconducto
trainer

continuous assessments, test and quizzes will taketdi@®o of
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Electric Circuit Theory | V\

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING ) LOGY

COURSE TITLE: Electric Circuit Theory | COURSECODE: EEC 214 T HOURS: 3
CREDIT UNIT: 2 RETICAL: 1

YEAR: Il SEMESTER: | PRE-REQUISITE: N ACTICAL: 2

GOAL: This course is designed to equip the students with knowledge and ski Mectrical circuit theorems and networlofd
multiphase systems

N
v

GENERAL OBJECTIVES: On completion of this course, the student should

1.0 Understand a.c theory and its applications in simple electrical circuit
2.0 Know mesh and nodal anal | and their applications
3.0 Understand network transformation and duality principles.

n%lp

4.0 Understand network theorems and their applications to d. circuits.
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING

oGY

COURSE TITLE: Electric Circuit Theory |

COURSE CODE:EEC 214

CONTACT HOURS: 3

CREDIT UNIT: 2

£,
Lo

THEORETICAL:

1

YEAR: Il SEMESTER: |

PRE-REQUISITE:

PRACTICAL:

2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip the students with knowledge and skills,0

systems

General Objective1.0: Understand a.c theory and its applications in simple g€

THEORETICAL CONTENT

PRACTICAL CONTENT

Week | Specific Learning Teachersé Act|Re Specific Learning Teacher s §Resources
Outcome Outcome Activities
1.1 Define signals Explain signals X ks Guidestudents to: | Sample
1-4 Jousnals phasor
1.2 Explain the types of | Explain the types of si Q.Markers Draw to scale phaso| Draw to scale diagrams
signals 6 Whiteboard| diagrams for a.c phasor diagrams fa
Charts circuits. a.c circuits. Electrical
1.3 State the different Explain the different Animation circuits
mathematical forms o mathematicai%f Calculators | Draw phasor Draw phasor
representing a.c representi sigials such | Computer | diagrams that the diagrams that the | Ohmmeter
signals. such as: as: Multimedia | current in a capacitof current in a
1 Exponential 1 nential Projectors | circuit leads voltage | capacitor circuit Capacitor
f Trigonometry onometry and the current in thg leads voltage and
1 Polar lar and inductive circuit lags | the current in the | Multimeter
1 Rectangular§ N T Rectangular § the voltage. inductive circuit _
notation) notation) lags the voltage. | Electronic
trainer
1.4 Explain ho Investigate the Investigate the
convert [n behaviour of series | behaviour of series
193
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polar form to the
Rectangular form.
1.5 Explain how to use al
the four (4)
mathematical operato
to calculate the values
of ac signals in
different forms of ac
signal.
1.6 Solve simple
problems
using pnotation

1.7 Explain with the aidf
phasor diagrams (drav
to scale) the behaviou
of a.c

1.8 Distinguish between
inductive reactance anc
capacitive reactance.

1.9 Define a.c Circuits

N

Explain how to conver.c
signal in polar form to the
Rectangular form.

Explain how to use all the
four (4) mathematical
operator to alculate the
values of ac signals in
different forms of ac signal.

Explain how to solve as man
numerical problems as
possible on conversion of an

ac signals from one form
another.

Explain with the ai@

r
diagrams (dravig_scal the
behaviour of
Explain t . iference
betweg&Mminductive reactance

1.10 Explain the types
a.c circuits

a itive reactance.
Explaih a.c circuits and its
\pes

parallel connected
resistors.

4

Determine the

voltage divide Q
Test the 'ndl&/
Wr.

discharging

Convert a.c signal in
polar form to the
Rectangular form.

Demonstrate how to
veri fy Oh

Simulate resonance
conditions in series
and parallel RLC
circuits.

Show with the aid of
phasor diagrams tha
the currentin a
capacitor circuit

)

leads voltage and thg

2

N&ected

A
parailel
IS

i

termine the
tage divider.

Test the inductor
using ohmmeter.

Demonstrate how
to test capacitor by
observing their
charging and
discharging

Convert a.c signal
in polar form to the
Rectangular form.

Demonstrate how
to verify
law.

Simulate resonancg
conditions in series
and parallel RLC
circuits.

Show with the aid
of phasor diagrams
that the current in &
capacitor circuit
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1.11 Explain how to draw
the phasor diagrams fo
series and parallel a.c
circuits.

1.12 Explain how to
calculate voltage,
current, power and
power factor in series
and parallel circuits.

1.13 Explain series and
parallel resonance

1.14 Explain how to
calculate the Gactor
for a coil; loss factor
for a capacitor.

1.15 Explain, with the aid
of a diagram,
bandwidth

1.16 Explain how todve
problems involving
bandwidth and circuit
Q-factor. N\

1.17Explain reson ' oblems involving bandwidt
RLC circuit (\ and circuit Qfactor.

Explain the types of a.c circuit

Explain how to draw the
phasor diagrams for series an
parallel a.c circuits.

Explain how to calculate
voltage, current, power and
power factor in series and
parallel circuits.

Explain the resonance

frequency and the conditigns
for series and parallel Q

resonance.

Explain how to I&e the
Q-factor for a f.%' factor
for a capac%

E Qt: the aid of a
@ , bandwidth

lain how to solve

/(\
current in the leadsvoltage and
inductive circuit lags %t in the
the voltage. inductive circuit
Show wave forms
of lagging and
leading angles of
voltage and current

on a Cartesian
plane.

angles of voltag
curren
Car

2/an

| ne.

e

X
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Explain resonance in RLC
circuit

General

Objective2.0: Know mesh and nodal analysis and their applications in

solving electrical circti

roblems

517 [2.1 Explain theerms used | Explain theterms used in Textbooks W, Gliide students to: | Sample
in electric network: electric network: Journals | Demonstrate ) Demonstrate the | Phasor
1 Ideal and practical { Ideal and practical | Markers | application of¥fles}f | application of mesH diagrams
independent independent current | Whiteboard | circuit artalysis. circuit analysis. Electrical
current and voltag and voltage sources | Charts circuits
sources ! Branch Animation onstsate the Demonstrate the
1 Branch 9 Node Calculators lon of Nodal | application of Ohmmeter
1 Node 1 Loop Compute It analysis. Nodalcircuit .
1 Loop 1 Network Multi analysis. Capacitor
T Network 7 £ Multimeter
Explain the basic principl f« Electronic
2.2 Explain the basic mesh circuit analysis o trainer
principle of mesh circuil nodal analysis
analysis. %
Explain howt problem
2.3 Explain how toalve on mesh ciCUit agalysis
problem on mesh circui
analysis. V\
Ex basic principle of
2.4 Explain the basic nodahgircuit analysis.
principle of nodal ‘V
circuit analysis. V’*
§ Explain how to solve as man
2.5 Explain w@ numerical problems as
196
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problems on nodal
circuit analysis.

possible on mesh and nodal
circuit analysis.

4

General

Objective3.0: Understand

network transformation and duality principles

811

3.1Explain network
transformation

3.2 Explain how to reduce
a complex network to
its series or parallel
equivalent.

3.3 Explain star and delta|
networks.

3.4Explain how to derive
the formula for the
transformation of a
delta to a star network
and vice versa.

3.5 Explain duality
principle.

3.6 Explain duality N

between resistance,
conductance
inductance,

\q?ductance inductance,

Explain network
transformation

Explain the process of
reducing a complex network
to its series or parallel
equivalent

Explain Star and Delta
networks

Explain how to derive forgfial{
for the transformation

Delta to Star netw iq

versa. :

Explai rinciple.
w to establish
uaI| etween resistance,

capacnance, voltag eurrent

Textbooks
Journals
Markers
Whiteboard
Charts
Animation.
Calculato >

Reduce a co@
network o its sewfes

for the
transformation of a
delta to a star
network and vice
versa.

Measure the total
resistance of
combinations b
parallel connected
resistors.

Determine by
experiment the total
resistance of resistorg
connected in series.

ide students to:
Reduce a complex
network to its
series or parallel
equivalent.

Derive the formula
for the
transformation of a
delta to a star
network and vice
versa.

Measure the total
resistance of
combinations
parallel connected
resistors.

Determine by
experiment the total
resistance of
resistors connected
in series.

Sample
phasor
diagrams

Electrical
circuits

Ohmmeter
Capacitor
Multimeter

Electronic
trainer

&
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voltage current

N\
Identify star and deltaldént r and

s
networks o tworks
General Objective4.0: Understand network theorems and their applications to d.c and a.c circui \)
12-15 | 4.1 State Thevenin's Explain Thevenin's Theorem| Textbooks Guide students to: | Sample
Theorem. Journals MVer i fy everi fy Th p_hasor
Markers  theore V theorem. diagrams
4.2 Explain the basic Explain the basic principle of| Whiteboard Q\ Electrical
principle of Thevenin's| Thevenin's theorem. Charts DX‘S te the Demonstrate the circuits
theorem. Animation. IGation of Nodal g@pplication of Nodal
Explain problems on some | Calculator uit analysis. circuit analysis. Ohmmeter
4.3 Solve problems on network using Thevenin's Compute
some network using | theorem. ti adNVer i fy t heVerifythe Capacitor
Thevenin's theorem. 0j rs theorem Mi | | mands ,
Multimeter
4.4 State Norton's theoren Explain Nortonstheow$~ Use ThevelUse Thevd Flgctronic
rainer

4.5Explain the basic
principle of Norton's
theorem.

4.6 State the difference
between the Norton's
theorem and

Thevenin's theorenﬁw
E

4.7 Explain how
problems ys

Explain the basic

p&p of

Norton's theorQ

xplain how to solve
problems using Norton's

theorem to analyze
energy delivery from
a battery to a load.

theorem to analyze
energy delivery
from a battery to a
load.

N3
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Norton's theorem.

4.8 State Millman's
theorem.

4.9Explain the basic
principle of Millman's
theorem.

4.10Explain how to slve
network problems
using Millman's
theorem.

4.12State Reciprocity
theorem

4.13Explain the basic
principle of
reciprocity theorem

4.14Explain how to slve
network problems
using Reciprocity

theorem. A
V’E plain the Thevenin's and
4.15 Explaint Norton's theorem to solve

Theveni

P\

theorem.

Explain Millman's theorem.
Explain the basic principle of

Millman's theorem.

Explain how to solve network
problems using Millman's
theorem.

Explain Reciprocity theorem

reciprocity theorem

Explain Qsﬁlve network

probl ing Reciprocity
t

&
Explain the basic prj ~

electric circuits/networks

NS




Norton's theorem to
solve electric
circuits/networks
problems

4.16 Explain how to
solve network
problems using
Millman's theorem
and Reciprocity
theorem

problems

Explain how to solve network
problems using Millman's
theorem and Reciprocity
theorem

<

O

¢

igh score.

EVALUATION : The practical class will be awarded 60% of the tot § The continuous assessments, test and quizzes will take
total score, while the remaining 30% will be for the enderhesteexaMmin

-
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Use of Electrical and Electronics Instrument &
PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T\ NOLOGY
«
COURSETITLE : Use ofElectricaland Electronics COURSE CODE:EEC 2B

Instrument CREDIT UNIT: 2
YEAR: Il SEMESTER: | PRE-REQUISITE: EEC 125
GOAL: This course is designed to acquaint the students with the knowledge and_skills of application of electrical/eleatnomentisigor
laboratory and industrial measurements P
GENERAL OBJECTIVES: ( :
At the end of the course the student should be able to: \
1.0 Understand an oscilloscope. %
2.0 Understand the operation of power meter

3.0 Understand the factors for selection of electrical and electr& stpuments.
4.0 Understand the importance of electrical instruments in industri

5.0 Understand controllers and controller design (Proporlio\ gral Derivative, PID)

<



PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TECHN

@%Q%

COURSETITLE : Use ofElectricaland Electronics COURSE CODE: EEC 2B CO A OURS: 3
Instrumens CREDIT UNIT: 2 TICAL:
YEAR: |l SEMESTER: | PRE-REQUISITE: EEC 125 ( TICAL

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to acquaint the students with the knowledge and skills

laboratory and industrial measurements

&Iication of electrical/electromentm St

GENERAL OBJECTIVE: 1.0Understand an Oscilloscope.

THEORETICAL CONTENT N \J‘ PRACTICAL CONTENT
Week | Specific Learning Teacher s6 A|Resources > Yearning Teacher s dResources
Outcome 4@ Activities
1-4 1.1 Explain the block Explain the block Textbo c Guide Students to:] OSCILLOSCOP
diagram of an diagram of an Jour -araw the block Draw the block E
Oscilloscope Oscilloscope w 0 diagram of an diagram of an
rker Oscilloscope Oscilloscope Signal generator
1.2 Explain the function of | Explain the function o S
each block and the kno each block and the nimations Measure D.C DC/AC power
Computer | Measure D.C voltage| voltage in supplies and
1.3 Explain the operation Projector in experiments using| experiments using| probe
principles of an OSCILLOSCOPE OSCILLOSCOPE
OSCILLOSCOPE S OSCILLOSCOP
Q Measure A.C voltage| Measure A.C E and
% in experiments using | voltage in OSCILLOSCOP
N OSCILLOSCOPE experiments using| E charts.
V OSCILLOSCOPE
Measure rangef
frequenciesvith Measure rangef
OSCILLOSCOPE frequenciesvith
202
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Measure phase angle
with
OSCILLOSCOPE <

y 4

§s

phase
lgswith
OSCILLOSCOPE

General Objective2.0: Understand the operation of power meter. . V
2.1 Define Power meter | ExplainPower meter Textbooks V Guide the students | Wattmeter

>7 2.2 Explain the operation | Explain the operation of Jou.rnals Sketch Q)&?ﬁeter fo: )

of the meter in 2.1 the meter in 2.1 Whiteboard XD Sketch Power Power supplies

Marker C and AC| meter
2.3 Explain the use of Explain the use of three | cparts 4$ Single and three

three meters and two | meters and two meters il Animati ,€ Measure DC and | phase circuits

meters in measuring measuring power in com %-ﬂaeasure DC and AC| AC power charts.

power in thregphase threephase Circuit PrAQ power for single and

Circuit Explain how to alculate three phase circuits | Measure DC and

2.4 Explain how td Power factor. % AC power for
calculate Power factor. QC) single and three
Measure power facto| phase circuits
@ Measure power
factor
General Objective3.0: Understand the fgg rs fomn selection of electrical and electronic instruments
3.1Defineelectrical and | EXplém&tectrical and | Textbooks
8-10 electronic instruments«| electPnic instruments | Journals
Whiteboard
3.2 Explain the fact xplain the factors to be | Marker
considered w, considered when Charts
A
203
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selectingelectrical and
electronic instruments:
1 Range

Accuracy
Response
Stability

Reliability
Sensitivity

= =4 4 -4 A

3.3Explain the importance
of factors in 3.1 when
selectingelectrical and
electronic instruments
1 Range
Accuracy
Response
Stability
Reliability
Sensitivity

= =4 =4 -4

selectingelectrical and
electronic instruments:
1 Range
Accuracy
Response
Stability
Reliability
Sensitivity

=A =4 =4 =4 =4

Explain the importance ¢
the following factors in
selectingelectrical and
electronic instruments:

1 Range
Accuracy C
Response Q

= =4 4 A

Animations
Computer
Projector

11-12

General Objective4.0: Understand the i of electrical instruments in industries
4.1 Explain the following | E followingn | Textbooks Guide students to: | Resistors
in relationto industries: o industries Journals Determine Determine
1 Conductor 1 Conductor Whiteboard temperature effect on tempe.rature effect S_emrconductor
. Marker resistance on resistance diodes
1 Semico 1 Semiconductor
Di Diod Charts
T 10 T lode Animations Verify temperature | Digital
Y 204
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1 Temperature

4.2 Explain the electrical
instruments used in
industry

4.3 Explain the importanc
of measurement
instruments in
industry.

4.4 Explain the variables
in 4.2 above

4.5 Explain the
classification of
instruments into the

1 Temperature

Explain the electrical
instruments used in
industry

Explainthe importance of
measurema and
instruments in industry

Explain the variables in
4.2 above

Explain the classification
instruments into the
following:

i Indicatin?(
1 Recosdi

Computer
Projector

D
&
S

Verify temperature
effect on
semiconductor diode

Measure temper,
range using digita

thermome r\/
,\g§~

effect
se fka

10

asure

gtemperature range
using digital
thermometer

<

thermometers

Power supplies
cables

following: g
1 Indicating T C % J
1 Recording Q
{1 Controlling (\V\
General Objective 5.0Understand cont%ﬂd controller design (Proportional Integral Derivative, PID)
1315 |5.1Define controllers Expl ontrollers Textbooks Guidestudents to | Computers (with
Journals Design a simple Design a simple | installed licensed
5.2 Explain the types ain the types of Whiteboard | controller circuit controller circuit | Matlab or Python
controllers ontrollers Marker software
‘«Q Charts
\' 205
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5.3Explain the
importance controllers
to electronic circuits

5.4 Explain the properties
of aProportional,
Integral and Derivative
(PID) controller

5.5Explain the uses of
PID controller

5.6 Explain the circuits of
PID controller in
function generator anc
its uses in industries

Explain the importance
controllers to electronic
circuits

Explain the properties of :
Proportional, Integral and
Derivative (PID)
controller

Explain the uses of PID
controller

Explain the circuits of PID
controller in function
geneator and its uses i

industries I(

Animations
Computer
Projector

&

$
St

>

PID controller

ASSESSMENT: The practical class will be awardéd% of to
the remaining0% will be for the end of the semester e

score. The continuous assessments, test and quizzes will take 10% of the total sc
tion score
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Telecommunication Il é

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEER NOLOGY
COURSE TITLE: Telecommunication Il COURSE CODE: EEC 256 CONTACT HOURS: 3
CREDIT UNIT: 2 \ . THEORETICAL : 1
YEAR: Il SEMESTER: | PRE-REQUISITE: EEC 126 \4 PRACTICAL.: 2
GOAL. This course is designed to equip the students with the knowledge ancL&Q the principles of telecommunicatiestechniqu
GENERAL OBJECTIVES: On completion of this course, students should %0:

1.0 Know the basic principles of audiasual (Television) signal transmi

2.0 Know various frequency bands within the radio frequency spec .
3.0 Understand the principles of electromagnetic (EM) wave pr %\
4.0 Understand the principles of radio frequency (RF) wave propagation

5.0 Understand computer networks %




PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TECH

&&%

COURSE TITLE: Telecommunication Il

COURSE CODE: EEC 25b

CREDIT UNIT: 2

CONTA OURS: 3
T “TICAL:

YEAR: I

SEMESTER: |

PRE-REQUISITE: EEC 126

1
ZHRRAETICAL 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip the students with the knowledge and skills of the

S

les of telecommunication techniques

General Objective1.0: Know the basic principles of audiosual (Television) signal tra

THEORETICAL CONTENT

PRACTICAL CONTENT

171 3

1.1 Explain signal
transmission

1.2 Explain the principle
of operation of
television (TV)
transmission.

1.3 Explain how vision
and sound signals are
generated separately
and transmitted
together

1.4 Explain the principle

of operation of Radi(\

frequency (RF)
transmission.

CX
e

X

Explain signal Textbooks Guide students to TV sets,
transmission Journals Demonstrate frequency
Whiteboard jtude amplitude modulation| generator
Explain the principle of | Marker odulation with with signals in audio
operation otelevision | Char éignals in audio frequency band. AM and FM
(TV) transmission. Ani frequency band. demonstratio
mputer Demonstrate n units

Explain how vision a tor amplitude
sound signals are f( Demonstrate demodulation with Oscilloscope
generated separately ar amplitude AM modulated signal.
transmitted tr demodulation with RF and AF

% AM modulated Determine the demonstratio
Explain inciple of signal. frequency deviation | n units
operg f Radio with FM modulated
fre (RF) Determine the signal. Receivers.
tra ission frequency deviation

with FM modulated | Demonstrate the
xplain digital signal. frequency
transmission demodulation with FM
modulated signals.
208
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1.5 Explaindigital
transmission

1.6 ExplainDTV
standardsnd tools
9 Terrestrial
transmission
Satellite
transmission
Cable transmissior|

1.7 Explain the features of
digital transmission
standards

1.8 Explain digital signals
modulation

1.9 Explain types of digita|
signal modulation

1.10 Explain the basics
of digital radio

Explain DTV standards
and tools:

9 Terrestrial
transmission
Satellite
transmission
Cable
transmission

Explain the features of
digital transmission
standards

Explain digital signals
modulation

Explain types of di (
signal modulation

Explain th@of
digital raV\

e principle of

op on of a telephong

\Wuit with the aid of
Vﬁilagram.

Demonstrate the
frequency
demodulation with
FM modulated
signals.

Determine_h®w radio

o

<
X

Explain the concept of

pStation

kf\\
e
&

it a television

ow radio
operate

llllprinliixr% %
@
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of a telephone circuit
with the aid of
diagram.

1.12 Explain the concef
of cellular
communication

cellular communication

\%

General Objective2.0: Know various frequency bands within the radio frequenc @

<

516

2.1 Defineradiofrequency

2.2 Explainradio
frequency spectrum.

2.3Explan the frequency

rangesallocated to

different bands:

1 Extremely Low
Frequency (ELF)

1 Very Low
Frequency (VLF).

1 Low Frequency
(LF)

1 Medium Freque
(MF) &

1 High Freq

Explainradio frequency

Explain radio frequency
spectrum.

Explain the frequency
ranges athicated to

different bands:
i Extremelyl&
Frequ ELF)

s
F@g cy
G
Frequency
%(LF)

V‘ﬂ Medium

Frequency (MF)
1 High Frequency

(HF)

[
%uter
(} jector

Textbooks

Y
Journals \§
Whiteboafd,
Mark é}
Ch&
imatidons

(HF) «9
@
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1 Very High
Frequency (VHF)
1 Ultra High
Frequency (UHF)
1 Super High
Frequency (SHF)
1 Extremely High
Frequency (EHF)

2.4Explainthe functions
of the bands in 3.
above.

1 Very High
Frequency
(VHF)

1 Ultra High
Frequency
(UHF)

1 Super High
Frequency (SHF

1 Extremely High
Frequency (EHF

Explain the functions of
the bandsn 2.3above

General Objective3.0: Understand

S
the principles of elec-tmgnet%ropagation.

77 10 (3.1 Define a wave Explain a wave tbooks Guide students to: Appropriate
propagation propagation als Use appropriate Use appropriate software
( hiteboard | softwareto simulate | software to calculate
3.2 Explain the function of Marker thewawve propagation and simulate the waveg Aerial
an aerial antenna as a|Explain the fu ) of | Charts of antenna propagation of antenn antenna
radiator. an aerial afftehod¥as a | Animations
radiat Computer Wave guides
3.3 Define a dipole Projector
dipole Charts
. N .
3.4 Explain the curren v Coaxial
voltage distribui xplain the current and cables.
a dipole. voltage distribution of a
\Q dipole.
Y o

X




3.5 Explain aerial
impedance and
radiation resistance.

3.6 Define the following
terms:
1 Isotropic
radiator
1 Gain of an aerial
1 Beam width of
an aerial.

3.7 Explain the polar
diagram or the radiatior
pattern of an aerial.

3.8 Explain the horizontal
and vertical plane
patterns of a horizontal
and vertical dipoles.

3.9 Explain various types
of aerial antennas

3.10 Explain the effec }
frequency on |
dimensions,

Explain aerial
impedance and radiatio
resistance.

Explainthe following
terms:
1 Isotropic radiator
1 Gain of an aerial
1 Beam width of an
aerial.

Explain the polar
diagram or the radiation
pattern of an aerial.

Explain the horizonta
and vertical plane
patterns of a horizofal

and vertical .
\

aeri q

E%‘u the effect of

reguency on aerial
imensions and
performance.

212




3.11 Explain the factors
guiding the choice of
aerial antenna.

Explain the factors
guiding the choice of
aerial antenna.

General Objectives4.0. Understand the principle of radio frequency (RF) wave propagation

11-12

4.1 Explain the following
terms in relation to
wave propagation:

i Ground waves
1 Sky waves
1 Space waves

4.2 Explain troposphere
and ionosphere.

4.3 Explain the existence
and usefulness of the
troposphere.

4.4 Explain the effects of
the troposphere on
propagation below
30MHZ.

N
4.5 Explain the vari Wplain the various
layers of the % layers of the ionosphere

ionospher,

Explain the following
terms in relation to wavg¢
propagation:

1 Ground waves

1 Sky waves

1 Space waves

Explain troposphere an(
ionosphere.

Explain the existence

and usefulness of t (
troposphere.

Explain % s of th
tropgsph n
p below
3 .

Textbooks
Journals
Whiteboard
Marker
Charts
Animations

R
-

Computer -\
Project (J

v
§J

&
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4.6 Explain critical and
maximum usable
frequency.

4.7 Explain optimum
working frequency.

Explain critical and
maximum usable
frequency.

Explain optimum
working frequency.

<

y 4

»

Y

General Objective5.0: Understand

computer networks

1315

5.1 Explain computer
networks

5.2Explain types of
computer networks:
1 Wireless fidelity
(WI-FI)
1 Bluetooth
9 Intranet

5.3 Explain network
topologies:
1 Mesh
1 Ring
1 Bus

5.4 Explain network
devices

N
Wplain network
% devices:

Explain computer
networks

Explain types of
computer networks:
1 Wireless
fidelity (WI-
FI)

Bluetoot (
Intranet
Explain ne@
topologi

esh

Ring
1 Bus

Textbooks
Journals
Whiteboard
Marker
Chart
Anisfiatio

mputer
) jector

1 NIC

\
(lionfigure a router

o

Connect two routers
or access points

Transferinformation
using:
1 Wireless
fidelity
(WI-FI)
Bluetooth
Intranet

= =4

Guide students to:
Set up a simple cable
network

Configure a router

Connect two routers @
access points

Transfer information
using:
1 Wireless
fidelity (WI-
FI)
Bluetooth

Intranet

Router
Access points
Switch

Ethernet
cable

Q)
&
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1 Switch 1 Switch \
1 HUB 1 HUB (y“
1 Repeater 1 Repeater Q

1 Gateway 1 Gateway

1 Router 1 Router @

1 Access pints 4

. Explain network V
5.5Explain network .
protocols:
protocols: \Q}
1 UDP 1 UDP %
1 TCP/P T TCP/P \2\

5.6 ExplainOSI model Explain OSI model A

EVALUATIO N: The practical class will be awardé6% of the total s@ere. The continuous assessments, tests and quizzes will be 10%
score, while the remainir@)% will be for the end of Semegigh ination.

&8




Computer Hardware and Software |

«@

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TE HNQLOGY

COURSE TITLE : Computer Hardwarera Software | | COURSE CODE EEC217 CONT RS: 3
CREDIT UNIT : 2 TH L : 1

YEAR: I SEMESTER: | PRE-REQUISITE: NIL L: 2

packages.

GENERAL OBJECTIVES: On completion of this course, the students should be

1.0Understand the basic functions of a computer
2.0Understand the computer hardware components

3.0Understand Humag&omputer Interaction

4.0Understand the Language of software packages.
5.0Understandheoperation ocomputer hardware components &

P
GOAL: This course is designed ¢quipstudentswith basic knowledge and skills on com rd
e

‘gj :
&

e andpecialized software

216




COURSE TITLE : Computer Hardwarera Software |

COURSE CODE EEC217

CREDIT UNIT : 2

YEAR: I SEMESTER: |

PRE-REQUISITE: NIL

COURSE SPECIFICATION : THEORETICAL AND PRACTICAL

GOAL: This course is designed ¢quipstudentswith basic knowledge and skills on (ﬁm rdware andpecialized software packages
General Objective1.0: Understand the basic functions of a computer. N M

THEORETICAL CONTENT @ AL CONTENT
Week | Specific Learning Teacher 6 s 4 Resourc sific Learning Teacher 6s|Resources
Outcome \.| Qltcome
1-3 [1.1Define computer. Explaincomputer Whij % Guide the studentstdC o mp u t
Maé\ Identify computer Identify computer
1.2 Explain the evolution ofExplain the golution of books |components components
computer. computer puter
% ternet
1.3 Explain the application (Explain the appfieatiom o Projector |Dismantle a computer Dismantle a compute
computers. computers @ system and show the: [system and show the
% 1 RAM card 1 RAM card
1.4Explain the impact of |[Explz pact of 1 HardDisk 1 HardDisk
technology on Personal te on Personal 1 Processors. 1 Processors.
Computer (PC). Couputer (PC)
l denti fy: l denti fy:
1.5Differentiate be %Mplain the differences T Input T Input
hardware ando%i between hardwarand mechanisms mechanisms
P software. Output Mechanisms | Output Mechanisms|
T\




1.6 Explain the inpuiprocess
outputalgorithm
(hardware):

91 Central processor

1 Input mechanisms

1 Output
Mechanisms

1.7 Explainmicroprocessrs,
inputs and outputs
devices

1.8 Explainthe needor data
storage

1.9 Explain how data is
stored in:
T RAM
1T ROM
1 Fixed discs
Removable discs

Explain the inpufprocess
output algorithm
(hardware).
1 Centralprocesso
1 Input mechanism
1 Output
Mechanisms

Explainmicroprocessrs,
inputs and outputs devic
Explainthe needor data

storage.

Explain how data

Q@

General Objective2.0: Understand

Q-

4-6

2.1 Define computer.

2.2Explain typ
comput

A N
lain computer. Whiteboard Guide the students tqComputer
Marker IAssemble computer sulfAssemble computer |auxiliary unit
Explain types of Textbooks |units. subunits
computers Computer Computer
218
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N

aspects of cables
connecting the uni
IS
the

2.7 Explain ho
transferr

s of cables
necting the units.

Explain how data is

Internet Identify the memory, ({ldenti e\emory, peripheral
2.3 Enumerate componenExplain the components|Projector  |ports, CPU and power |por and poweunits
of computer hardware:of a computer hardware: supply unit it
1 Input/output Input/output Central
1 System Unit § System Unit Identify the comp ntify the computer|processing
1 Processing unit f Processing unit CMOS battery for% MOS battery for  |units (CPU)
1 Storage devices 1 Storage devices memory retgnti@n. memory retention.
l:?\ I/O devices,
2.4List major subunits of a [Explain major subunits d Identih’t\Q\y ious typeldentify the various |tools and
computer: a computer: of types of ports: measuring
1 Motherboard (ATX, 1 Motherboard 4 arallel Parallel instruments.
Micro-ATX, and (ATX, Micro- ( Serial 1 Serial Scraps of
Mini-ITX Form ATX, and Mini- %J 1 USB 1 USB computer
Factors), ITX Form & system.
1 Drives (Hard disk, Factors), Identify the componentsldentify the
Floppy, CBROM, 1 Drives (Hard % of a computer hardwarecomponents of a
Zip), disk, Floppy/ > 1 Input/output |computer hardware:
1 Ports. ROM, Zi System Unit 1 Input/output
T Port f Processing unit System Unit
2.5ExplainSSD and HDD |Compar HDD f Storage 1 Processing
technologies technolo devices unit
%\ 1 Storage
2.6 Explain the technical e technical devices

X
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cablesandthe type of
hand shake methods
used.

transferred down the
cablesandthe type of
hand shake methods
used.

General Objective3.0: UnderstantHumarCompuer Interaction

@

7-8

3.1 Explainthe concept of
operating system

1 PCGDOS/MSDOS
1 Windows

1 Linux Unix

System.

3.3 Explain the windows
menu and tools

3.4Explore modern
operating systems like
1 Windows 11

9 Linux distributions
1 MacOsS.

3.5Explain the

T Wind ating

3.2 Explain the advantage cExplainthe advantage of
the Windows Operatingithe Windows operating

$v‘ﬂ MacOS.

:(Explain the advantage:o

Explainthe concept of
operating system

1 PCGDOS/MSDOS
1 Windows

1 Linux Unix

System.
Explain the windo
menu and tools &

Explore m@eraﬂn

systemsi
1 indows 11

X
%distributions

|

Whiteboard
Marker
Textbooks
Computer
Internet

Proje{%.)
X

1 Windows

en/Close a
window

ProgramManage
Buttonbars/scrol

bars/menubars

Moving from one

Window to
another

|l

Guide students to
Access computers
correctly through
Windowsoperating
systemsuch as:

1 Open/Close a

window
Program
Manager
Button
bars/scroll
bars/menu
bars

Moving from
oneWindow
to another

Computers

Operating
system

\Application
packages

X
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Sysem
T Windows menu and
tools
3.6 Explain mobile
operating systems
(Android, i0S) and
their user interfae

OperatingSysem

1 Windows menu
and tools

Explain mobile

operating systems

(Android, i0OS) and
their user interface

General

Objective4.0: Understand Application software packages.

9-10

4.1 Explain file managemet

4.2 Explain how to manage
files.

4.3 Explain the concepts of
software packages such
as:

1 MSOffice
1 Lotus SmartSuite
1 MS Encarta

4.4 Explain thesteps
involved ininstallation of

MS-Words.

4.5 Explain the

wrds.

Explain file management

Explain how to manage
files.

Explain the concepts

software packages h
as: Q
1 MSOffi
1 Lot %Suite

q arta

steps involved

ini llation of MS

|

Explain the steps involve

involved tently]

to competently operate

Marker
Textb

opying, saving, deleting

Manipulate PrinManager

Demonstrate the
competentse of a word
processing package suc
as:
1 MSWord (or
equivalent
standard).
Entering text
Formatting text

(emboldening, font

nipulate files (movingManipulate files

Create a file and folde

moving, copying,
saving, deleting).

Manipulate Print
Manager

Demonstrate the
competent use of a
word-processing
package such as:

1 MSWord (or
equivalent
standard).
Entering text
Formatting text

Computers
Printers
Papers
Computers

Application
packages

size, italicizing).

(emboldening,

X
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PO

operate MS word or
equivalents standard.

4.6 Describe the fferent
features of the software

4.7 Explaincloud-based
applications and
collaborative tools: e.qg.:
1 Google Workspace
1 Microsoft 365

4.8 Explaincybersecurity
implications of using
software packages.

MS word or equivalents
standard.

Explain the different
features of the software

Explaincloud-based
applications and
collaborative tools: e.g.:
1 Google
Workspace
1 Microsoft 365

Explaincybersecurity

implications of using
software packages.

&
X

vV

|

O

=

Gram QV
C &t
i at bles, tex

S, equations,

Creating and
Saving text files
Editing and movin
text
Importing oy
Spelling and

pe a short
document and
save it.
Edit a document
and carryout a
spelling check.
Demonstrate the
use of tables.

Use the Internet t

retrieve
information.
World Wide
Web(WWW)
Download
information
Paste retrieved
information into
an appropriate

= =

foRgsiZe,

|%g).
Q@ating and

aving text files
Editing and
moving text
Importing objecty
Spelling and
Grammar
Checking.
Create tables, te
boxes, equationg
Type a short
document and
save it.
Edit a document
and carryout a
spelling check.
Demonstrate the
use of tables.
Use the Internet
to retrieve
information.
World Wide
Web(WWW)
Download
information
Paste retrieved

N
NS
&
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™

&

application
Usemail to send
and receive
messages.
National a
internationre‘l%

mail

Am%ion into
opriate
cation
semail to send
and receive
messages.
National and
international e
mail
E-mail attachments
(sending& receiving)

[
an

General Objective5.0: Understand

the operation of comput

11-14 | 5.1 Explain the operations
of computer

Explain the operation

of computer Q

oard

ardware components

Demonstrate how to sta
and shut down a

Guide students to:

PC with
Presentation

X

extbooks computer system. Demonstrate how to package
5.2 Explain: Explain: Computer start and shut down é&installed and
1 Memory T M Internet Identify different types [computer system. connected to
1 Ports q Projector  |of cables and connectot multimedia
qf CPU Identify different projector
T Power supply wer supply types of cables and (Computer
1 Battery supply fO\ Battery supply Demonstrate how to  connectors. auxiliary units
memory retentR, N\  for memory connect Computer Ports
f retention to peripherals. Demonstrate how to [Computer
5.3 Explain the of connect Computer |peripherals,
A ~ Demonstrate how you [Ports to peripherals. tools and
\ 223
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various port: Parallel,
Serial; USP.

5.4 Explain the functions of
the Ports listed 2.3
above.

5.5 Explain the
characteristics of
monitors:

1 Scanning Speed
9 Colour resolution,
etc.

5.6 Explain the functions ar
operation of monitors

5.7 Explain how to select
monitors for different
mot her boar
resolution.

5.8 Explain the operation o
aprinter.

5.9 List different type
printers e.g.:
M Line

Explain the protocols of
various port: Parallel,
Serial; USP.

Explain the functions of
the Ports listed 2.3 abov

Explain the characteristi
of monitors:
1 Scanning Speed
1 Colour resolution,
etc.

Explain how to sele
monitors for nt
mot h oar
resolutio%

e operation &

\pri 4
Wﬂam different types

of printers e.qg.:

M Line

can setup and connect
printer to a computer.

Setup some printi
exercise

Identify Vand
draw ck diagram of
a

%a block diagram

4
(aﬂowing the
& interconnection of the
Explain the functions an
operation of monitorsC%

Sub-units of the
motherboard.

~>
g

inter to a

mputer.

exercise

Setup some printing

measuring
ate how yolinstruments
and conne
Central
processing
units

I/O devices.

Identify a modem an¢Computer
draw a block diagrantoolboxes
of a modem
Electrostatic
Draw a block discharge
diagram showing the hand.
interconnection of
the Subunits of the |Scraps of
motherboard. computer
system.

X
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T Dot
 Laser
1 Deskjet, etc.

6.10 Explain the difference
between various types
Printer heads.

6.11 Explain the operation
a modem and its
classification such as:
1 V Series
1 X Series

6.12 Explain the concepts d

1 Dot
i Laser
1 Deskjet, etc.

Explain the difference
between various types o
Printer heads.

Explain the operation of
modem and its
classification such as:

1 V Series

1 X Series

networking.

Explain the concepts of
networking.

7,

ASSESSMENT: The continuous assessment, tests and quizzes will be avé@%eaf the total score. The end of the Semester Examinat
will make-up for the remaining0% of the total scor

&

225




COURSE TITLE : Research Methods in Electrical and Electron| COURSE CODE: EEC218

HEORETICAL: 2

Engineering Technology CREDIT UNIT: 2

YEAR: I SEMESTER: | PRE-REQUISITE:

PRACTICAL: O

GOAL: This course is designed to equip the student with the knowledge and sﬁﬂsWhods in Electrical and Electronics Enginee

Technology (

GENERAL OBJECTIVES : On completion of this course, the students should be ableto:
NN
1.0Understand the Concept of Research in Electrical and Electronics Engineering Technology
2.0Understand’erminologies in Electrical and Electronics Engineering ‘Regprch
3.0Understandhe Methods of Research in Electrical and Electronics Engineering
4.0Understandsampling Techniques in Electrical and Electronics Engineering Research
5.0Understandata Collection Techniques in Electrical and Electronics Engineering Research

6.0UnderstandResearch Report Writing and Presentation in Electrical and Electronics Engineering

B



COURSE TITLE : Research Methods in
Electrical and Electronics Engineering
Technology

COURSE CODE: EEC218

CREDIT UNIT: 2

YEAR:

SEMESTER: |

PRE-REQUISITE:

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL.: This course is designed to equip the student with the knowledge and ski#s %
Engineering Technology P

Vi
I\/ér{ds

in Electrical and Electronics

General Objectivel.0: Understand the Concept of Research in Electrical and Electronics Engineering Technology

f Power systems.

1.3 Explain types of
research:

I Quantitative,
1 Qualitative,
1 Mixed Methods.

1.4 Explain the %Ee of

research

loT
1 Power systems.
Explai e
rese

ntitative,

alitative,
Mixed Methods.

Explain the purpose ¢
research and its

EET

application in EEET

Marker Board

THEORETICAL CONTENT AL CONTENT
Week | Specific Learning Outcome | Te ac h er 6 s| Resources ific Learning Teacher 6 {Resources
. ( come Activities
1.1 Define research Explainresearch Textb \/J
1-3 Jougials
1.2 Explain theimportance irfExplain the Computer
EEET: importance in EEET rnet
1 Advancementsirl § Advancemen jector
loT rker

&
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Efficiency
improvement,
fault detection
etc

= =4 =

1.5 Explain sources of
knowledge in engineerir

 Standards,

1 Experimentation.

1.6 Explainthe elements of
scientific research

Efficiency
improvement,
fault detection
etc

= = =

Explain sources of
knowledge in
engineering

1 Standards,
1 Experimentation.

Explainthe elements
of scientific research

A&

methods. methods.
General Objective2.0: Understandlerminologies in Electric d Eléctronics Engineering Research
4-6 2.1 Define evidence, fact, ar| Explainevidence ooks
data as they apply to | fact and data urnals
EEET. Q omputer
N\ Internet
2.2 Explainthe following:  [Explain the followingiProjector
1 Concepts feConcepts Marker
f Constructs Constructs  [Marker Board
f Propositions @Propositions Internet
1 Variables % Variables ~ [Research
1 Assumptions.  Assumptions [Project/reports
R\a
2.3 Explain types of variable Explain types of
& é >‘ variables
& 228
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1 Dependent,
1 Independent
1 Controlled).

2.4 Explainconceptualizatior
and operationalization
in EEET research.

1 Dependent,
1 Independent
1 Controlled).

Explain
conceptualization ar
operationalization in
EEET research.

General

Objective3.0: Understandhe Methods of Research

in Electrical an

N

V\’%

S
Y

nics Engineering

3.1 Define research methods

3.2 Explain themportanceof
research methods
EEET.

3.3Explain types of research
methods:

1 Experimental,
1 Simulationbased
1 Analytical.

%@based

Explain research
method

Explain the

Comp
Int t

importanceof
research methods

EEET.
Explain typ ‘X
rese@

i rimental,
imulation

1 Analytical.

Explain
methodologies under
each typen 3.3

9 Circuit testing

Project
er
ker Board
esear

report

Il nt ern

Textbooks %\
Journals
(.I

(¢

q

pei

6
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systems

 Simulation of
power system

General

Objective4.0: Understandsampling Techniques in Electrical and Electronics Engine&e

0-11  4.1Define sampling Explain sample Textbooks  [ldentify sampling e students:  |Sample
Journals techniques dentify sampling |project/sam
4.2 Explaincensus irthe Explain Censun the [Computer techniques ple report
context of EEET. context of EEET.  |Internet Use the selegted Street
Projector technique e\ﬁw Use the selected |Directories
Marker sample<| technique to a draw
4.3 Explain methods of Explain methodof ~ [Marker Board \ sample
sampling: sampling: %
1 Probability 1  Probability
1 Non-probability. 1 Non- probability (-'
4.4 Explain sampling Explain sampling &%
techniques under each [techniques under eac
methodin 4.3 methodin 4.3
4.5 Explainfactors ianuencingEprainfactors%
the choice of sampling |influencing the cheic
technique of samniqu
\)
General Objective5.0: Understandata Collection Techniques in Electrical and Electronics Engineering Research
12-13 5.1Define data Explain Data Textbooks Guide students: Sample dat
\J Journals Identify types of data |ldentify types of
5.2 Explain typesof data: Explain types of DatgComputer data
1 Quantitative,V T Quantitative, |Internet
f Qualitative Y Qualitative Projector Identify sources of dataldentify sources of
&E Marker data

1 Experimental

5.3 Explain sources of data

Explain sources of

Marker Board

data

Use data collection

Use data collection

X
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results,
1 Manufacturer
datasheets.

5.4 Explain data collection
techniques

1 Oscilloscope
readings

5.5 Define data analysis
5.6 Explain method®f data
analysis:
91 Fourier analysis,
1 Statistical
evaluations

5.7 Explaintools for data
presentation:
1 Tables
1 Charts
1 Graphs.

1 Use of multimeters

Experimental
results,
Manufacturer
datasheets.

Explain data

collection techniques

1 Use of
multimeters,

9 Oscilloscope
readings

Explaindata analysis
Explain method®f
data analysis
91 Fourier analysis
1 Statistical
evaluations
V4
Explaintools for dat
presentatioms, %
Tables
Charts

Q
(\VG raphs

&7

techniques to conduct
research

Use statistical tools

\Y;
&

technj Ae§¢\o
c%&search

Statistical tools
resent data

X

General Objective6.0: UnderstanResearch Report Writing and Presentation in Electrical and Electronics Engineering
14-15 |6.1 Define report writing and‘Eprain research  [Textbooks  |Write research report |Guide students to [Sample
presentation V report writingand  [Journals write research reports
V\ presentation Computer report.
A& Internet
6.2 Explain the stages of Explain stages of |Projector
N
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9 Introduction
1 Methodology
1 Results.

6.3 Explainthe process of
research idegeneration

6.4 Explain proposal writing
1 Objectives
1 Problem statements

6.5 Explainthe use of
technologies in research
1T MATLAB

1 Simulation tools

6.6 Explain ethical issues in
EEET research

writing a research report

1 Intellectual property).

research reports
writing:
9 Introduction
1 Methodology
1 Results.

Marker

Explain how to
generate research
ideas

Explain how to write
research reports

Explain the use of
new technologies in
EEETresearch.

Explain ethical issue

r

in EEET researc(

MarkerBoard

&7

N

O

EVALUATION: CA 40% EXAB@EON: 60%

S
&

&
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Trigonometry and Analytical Geometry &

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TECHNOL®GY

COURSE TrigonometryandAnalytical Geometry COURSE CODE: MTH 221 3 ACT HOURS: 2

CREDIT UNIT: 2 (' EORETICAL: 2

YEAR: Il SEMESTER: I PRE-REQUISITE: R RACTICAL: 0
nogmetry and

GOAL: This course is designed to acquaint students with the basic knowledge of Tri Analytical Geometry
GENERAL OBJECTIVES: On completion of this course, tseudentshould be able to:Q}

1.0Understand the manipulation of trigopnometric equations.
2.0 Understand the concept of mensuration and its application to engine ems
3.0 Understand the concept of analytical geometry and their applicati
4.0Understand the concept of Parabola, ellipse and hyperbola. (
L 9
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TE@HN

COURSE TrigonometryandAnalytical Geometry COURSE CODE: MTH 221 | CQ! 'HOURS: 2
CREDIT UNIT: 2 ETICAL: 2

YEAR: Il SEMESTER: Il PRE-REQUISITE: CTICAL: 0

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to acquaint students with the basic knowledge of

etry and Analytical Geometry

General Objective1.0: Understand the manipulation of trigonometric equations.

THEORETICAL CONTENT

Week

Specific Learning Outcome

Teachers Activities

RESOUI’CE?
k N

>

ICAL CONTENT

ific Learning
utcome

Teachers Activities

Resources

1-3

1.1Convert sums and
differences of trigonometri
ratios to products.

1.2 Prove the sine and cosine
formulae of triangles

1.3 Solve problems triangles
using thesine and cosine
formulae e.g-The sides

a,b,c, of a trianglare 4cm%mulae e.g-The sides

5cm, and 6m respecm%
Find the angles.

Convert sums and
differences of
trigonometric ratios to
products.

Prove the sinﬁD
cosine fo ae
triangl
?leems triangle
esine and cosing
,b,c, of a trianglare
4cm, 5cm, and 6u

respectively. Find the
angles.

&

S
thiteboard
Marker

N
&
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1.4 Calculate angles of
elevation and depression | Calculate angles of
using trigonometric ratios | elevation and depressig
e.g.: From the top of a treg using trigonometric
120mhigh an observer seg] ratios e.g- From the top

a boat 560m away. of a tree 120nhigh an
Calculate the anglef observer sees a boat
depression. 560m away. Calculate

the angleof depression.

1.5Compute bearings, heighty Compute bearings,

and distances of heights and distances 0
inaccessible objects and | inaccessible objects an(
projections, projections,e.g- A man «
e.g.- A man walks 3km dug walks 3km due Nort

North, and the 3km and the 3km N. Q~
N.52 W. How far isthe How far isthe

man from his stantig point? | his starthg poi at

What is his bearinfrom his | is his be m
original position. origin .

% angle

1.6 Derive half angle formula e from sin, cos
from sin, cos and tan. tan.
1.7 Define inverse cir wDefine inverse circular
function. function.
A

XV 236
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1.8 Explain inverse circular
functions graphically.

1.9 Solve problem#volving
1.8 and e.g-Draw the
graph of 1/ (
values from0Oto

9 inclusive.

1.10Apply theconcepts in 1.8
above to three dimensiona
problems.

Explain inverse circular
functions graphically.

Solve problems involving
1.8 and e.g-Draw the

graph of 1/
Taking values fromOto
9 inclusive.

Apply the concepts ith.8
above to three
dimensionaproblems.

S
Y

O

¢

General Objective2.0: Understand the

4-5

2.1 Explain circular measure.
2.2 State the relation between

radians and degrees

2.3 Prove the formulae for arc
length and area of a sector

2.4 ldentify segment and cho
of a circle.

2.5 Determine

Explain circular
measure.

degrees Q

Pro ormulae for
th and area of 3

Explainsegment and
chord of a circle.

segment

Determine the area of a

concept of mensuration an‘c%pnléation to engineering problems

Qﬂextbooks
Explainthe rel @
between radia%m

C State the
not relation
between
Charts radians
Whiteboard and
Marker degrees
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length of a given circle.

2.6 Calculate the surda areas

and volumes of simples
shapes such as cylinder,
sphere and cone. E.g. A

solid sphere has radius 8cr

Calculate its volume.

2.7 Determine the areas and
volumes of irregular shapes

applying Simpsons rule.

2.8 Apply midordinate rule to

determine the areas and
volumes applying mid
ordinate rule.

segment and the
chord oflength of a
given circle.

Calculate the surtze
areas and volumes of
simplesshapes such as
cylinder, sphere and
cone. E.g. A solid sphef
has radius 8cm.
Calculate its volume.

Determine the areas an
volumes of irregular «

shapes applying

Simpsons rule. Q
Apply mid—ordi& r;e

to deter 'e areas
and vo% pplying

te rule.
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3.1 Explain two dimensional
coordinate systems:
Cartesian and Polar
coordinate systems.

3.2 Explain plotting and
sketching of graphs wtr the
two coordinate systems.

3.3 Relate Cartesianoordinate
to polar coordinates.

3.4 Explain the slope of a line in
relation to the above
conceptsn 3.3. above.

3.5 Explain the intercept of a
line.

3.6 Derive the formula for the
gradient of line
passinghrough two points.

3.7 Derive the equa %

straight line gi he

Explain two dimensional
coordinate systems:
Cartesian and Polar
coordinate systems.

Explain plotting and
sketching of graphs wtr
the two coordinate
systems.

Relate Cartesian
coordinate to polar
coordinates.

Explain the slope of

line in relation to t Q
above concept ’.Q
above. [&
Explai grcept of 8
line. &

the formula for
gradient of line
passinghrough two
points.

gradient .%

Derive the egation of

Lecture
notes
Textbooks
Charts
Whiteboard
Marker

Relate
Cartesian
coordinate
to polar
coordinate
S

NS
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ordinates of a point.

3.8 Reduce a given linear
equation to the intercept
form. x/a+y/b=1

3.9 Determine the coordinates
the point of intersection of
two straight lines.

3.10 Define locus

3.11 Derive the slopmtercept
form of the equation of a
straight line: y = mx+c

3.12 Derive the pointslope
form of the equation of a
straight line: y y1 = m(xi
X1).

3.13 Derive the doublé point

straight line given the
gradientand the ce
ordinates of a point

Reduce a given linear
equation to the intercept
form. x/a+y/b=1
Determine the
coordinates ofhe point
of intersection of two
straight lines.

Define locus

Derive the slope Q

intercept form @

eqguation of a%g

line:y = @

Der %oint‘ slope
%e equation of

<&

form of the equations o htline: y-y1 =

the XT X1).

straight line: y- y1 &

V1 Derive the doublé

(X -x1) X - % point form of the
A&Q equations of thetraight
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3.14 Derive the perpendicular
form of the equation of a
straight line

3.15 Solve examples of 3.11
to 3.14 above.

3.16Find the angle (Q)
betweerntwo lineswhose
slopes{my, and m) are
Known: Q= tan (- my)/1
+ M M

3.17 Determine the conditions
for two lines to be parallel
and to be perpendicular.

3.18 Derive the expression for
the perpendicular distance
from a point to a line.

3.19 Draw a circle. 4

3.20 Derive the equatissw

circle with cent
origin and .

A

line:y-y1=y2-vy1(X-
X1) X2 - X1

Derive the perpendicula
form of the equation of
straight line

Solve examples of 3.11
to 3.14 above.

Find the angle (Q)
betweenwo lineswhose

slopes(my, and m) are
Known: Q= tan (m- «

my)/1 + mme
Determine the

conditions br '&Ibl S
to be mrmd be
the expression

perpendicular

Draw a circle.

NS
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3.21 Derive the equation of a
circle with center
outside the origin.

3.22 State general equation of
circle.

3.23 Determine the coordinatg
of the center of a circle
from a given equation of &
circle.

3.24 Draw orthogonal circles

3.25 Find the equations of the
tangent and the normal at
a point circle

3.26 List illustrative examples
of each of 3.20 to 3.25
above

Derive the equation of g
circle with center at the
origin and radius r.

Derive the equation of &
circle with center
outside the origin.

State general equation g
acircle.

Determine the
coordinate®f the center
of a circlefrom a given

equation of aircle.
Draw orthogog ;
Find the ons of th

tange normal
ata ircle

strative examples
ach of 3.20 to 3.25
above

General Objective4.0: Undeéxgt

e concept of Parabola, ell

ipse and hyperbola.

10-12

4.1 Define the P X

Define the Parabola

Derive the
standard

242




4.2 Derive the standard equatic
of a Parabola?3~= 4ax

4.3 State the properties of the
Parabola

4.4 Define the focal chord, axis
and locus rectum of the
parabola

4.5 Determine the equation of t
tangent and normal fromn
given point to the parabola.

4.6 Solve problems on
parabolae.g. Write down the
equation
of the parabola and state
its vertex if the focus is
(2,0)and the directrix x =2.

4.7 Define an ellipse.

4.8 Derive the equati ?&N

ellipse ¥/G? + =

®©

Derive the standard
equationof a Parabola
y2 = 4ax

State theproperties of the
Parabola

Explainthe focal chord,
axis and locus rectum of

the parabola

Determine the equation (
the tangent and normal

parabola.

the equati e
parab ate
its ve O%Re focus is
( the directrix x =

Define an ellipse.

Derive the equation of af
ellipse ¥/G? + y?b? = 1

Solve problems Q E’
parabolae.g.W&:lo n

from a given point to the &%

equation of
a Parabola
y2 = 4ax

&

243




4.9 State the properties of the
Ellipse.

1.10 Determine the equation of
the tangent and the norma
to an ellipse from a given
point.

4.11 Define focal chord and ax
of ellipse.

4.12 Solve problems on ellipse
e.g. Find the length of the
axis and the eccentricity
for the ellipse: 4%+ 9y? =
36

4.13 Define the Hyperbola.

4.14Derive the equation of the
Hyperbola.

4.16Define asympto ,
tangent an a

hyperboIAa&

4.15ldentify the properties of.
the Hyperbola. tify the properties of

State the properties of th
Ellipse.

Determine the equation ¢
the tangent and the norn
to an ellipse from a giver
point.

Define focal chord and
axis of ellipse.

Solve problems on ellips Q}
e.g. Find the length of th&

axis and the eccentrigi
for the ellipse: 4%+
36

Define the@%la
[ uation of th

the Hyperbola.

Define asymptoes,
chord,tangent and normg

N

244




4.17 Solve problems on

to ahyperbola.

hyperbola e.g. Find the fo¢(Solve problems on

and directrixes for

hyperbola: 16-y%9 = 1

4.18Explain rectangular
hyperbola.

4.19 Determine tangent and

hyperbola e.g. Find the
foci and directries for
hyperbola: X/16-y%/9 = 1

Explain rectangular
hyperbola.

normal to the rectangularDetermine tangent and

Hyperbola.

normal to the rectangula
Hyperbola.

EVALUATION; EXAMINATION: 60%

C.A: 40%
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Electrical Power Il
PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TEGHNOLOGY

COURSE TITLE: Electrical Power I COURSE CODE: EEC 22 @me HOURS: 3
CREDIT UNIT: 2 % ORY: 1

YEAR: I SEMESTER: Il PRE-REQUISITE: EEC 211 AV PRACTICAL : 2
\D

GOAL: This course is designed to acquaint the students with the knowledge a% of the principles of power systems

GENERAL OBJECTIVES: On completion of this course, the student shoul% to:
1.0 Understand the performance of load flow in an interconnected p m.
2.0 Understand the fault analysis in interconnected power systergs.

3.0 Understand the principles of protection systems. &
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TK NOLOGY

COURSE TITLE: Electrical Power Il COURSE CODE: EEC 22 CON URS: 3

CREDIT UNIT: 2 T ICAL : 1
YEAR: I SEMESTER: I PRE-REQUISITE: EEC 211 | P AL : 2
COURSE SPECIFICATION: THEORETICAL AND PRACTICAL W

GOAL: This course is designed to acquaint the students with the knowledge andski

e principles of power systems

General Objective1.0: Understand the performance of load flow in an interconnécted

wer system.

THEORETICAL CONTENT:

&\ PRACTICAL CONTENT:

Week | Specific Learning Outcome [Teacher s6 Act|Resgu pecific Learning | T e a c h er s|Resources
( ; Outcome Activities
1.1Explain interconnected | Explain interconnected pow. eXibdok Guide students tg Transmissiorn
1-5 power systems. systems. nas Determine the Determine the line trainer
\Nhiteboard sending and sending and
1.2 State the advantages and Explainthe advant Marker receiving end receiving end Ammeter
disadvantages of disadvantages Charts voltage of the voltage of the
interconnected power interconnected&er Animations| transmission line. transmission line. | Voltmeter
Systems. Systems. Q Computer
% Projector Determine the Wattmeter
1.3 Explain the power circle ] ower circle Determine the voltage regulation
diagram. voltage regulation @and transmission | Computers
and transmission  efficiency. with
1.4 Describe the techniques f ainthe techniques for efficiency. appropriate
educing interconnected pow Conduct a load floy software.

systems to simple equivalent
diagrams.

Conduct a load flow

study of two bus

study of two bus
power network

using appropriate

247



1.5Explain the need for a
power flow study.

1.6 State the benefits of powe
flow study.

1.7 Explainthe nodal
admittance matrices for a
two-bus network.

1.8 State the variables
affecting the load flow in
power system network.

Explain he need for a power
flow study.

Explainthe benefits of power
flow study.

Explainthe nodal admittance
matrices for a twdbus
network.

Explainthe variables affecting
the load flow in power systen
network.

power network usin
appropriate softwar

Run a progr

for a load
analysis of

powir twork.
struct the power
% Circle diagram.

us

Formulate the nodal
admittancamatrices

analysis of a two

Construct the

diagram.

0)

programme
r a load flow

bus power
network.

power circle

Formulate the
nodal admittance

1.9 State which variables are| Explainwhich variablessare N matrices for a two
for a twobus
control dependent and control dependent bus network.
. . network.
independent. independent. %
. Calculate the loac
1.10 State the general form of Explainthe@eneral*form of .
. % o Calculate the load | flow in an
the load flow equation in| the loa gguation in . :
flow in an interconnected
1 Rectangular form ectangular form .
ar § oy § interconnected system
1 Polar form Q Polar form system
1.11 Explain the GausSeidel ain the GausSeidel Classify the
method of load flo ethod of load flow solution. variables in 1.9
solution Classify the into control
variables in 1.9 intg dependent and
R control dependent
248
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1.12Solve problems on load
flow analysis for
interconnected systems.

1.13Explain the application of
computers to conduct loaf
flow study.

1.14 Explain a computer
programme for a load
flow analysis of a twébus
power network.

1.15Explain Circuit
parameters: P, Q, S, V
and vari a
the load flow in the powe
system network.

Explain how to solve
problems on load flow
analysis for interconnected
systems.

Explain the application of
compugrs to conduct load
flow study.

Explain a computer
programme for a load flow
analysis of a twdous power
network

power system &

Explain Circuit parameters:

Q, S, V

affecting the lo @v he
ork.

and independent

General Objective2.0: Understand the fault a

518 interconnected power systems.

2.1 State types of faults that ciExplai of faults that car Textbook Guide students tg Wattmeter
6-9 occur on generators, oC enerators, Journal Identify the faults | Identify the faults
transformers and ers and transmissior] Whiteboard| on generators, on generators, Voltmeter
transmission lines. I Marker transformers and-T| transformers and
Charts line. T-line. Ammeter
2.2 Explain shortircui Explain shorcircuit, open Animations
circuit and eayti n circuit and earth faults on Computer Insert an open Phase
transmissioQ transmission lines. Projector |Insert an open circuit and earth | sequence
249
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2.3 State the transient and sul
transient reactances.

2.4 Explain the sulransient
and transient reactances
using the appropriate
waveform of a faulted
generator.

2.5Explain typical waveforms
of short circuit currents in
power systems.

Explain the transient and sub
transient reactances.

Explain the suliransient and
transient reactances using the
appropriate waveform of a
faulted generator.

Explain typical waveforms of
short circuit currents in power
systems.

e

<

A &gﬁine the fault
Nels on typical

@ower systems.

Determine the

circuit and earth fa

faults on ra sion lines
transmission li s\ g appropriate
using approps >oftware

software

Ao\@

Determine the
fault levels on
typical power

systems.

Determine the
MVA fault level
on typical power

meter
Oscilloscope

Computers
with
appropriate
software

S

2.6 State a symmetrical fault. Explain a symmetrical fault. N MVA fault level on | systems.
% typical power
2.7 Solve symmetrical fault  [Explain how to s systems. Draw typical
problems using the oflme |symmetrical fault\gfobléms waveforms of
diagram and the pamit using the o diagram and short circuit
system method. the peru %ﬁ method. Draw typical currents in power
Q waveforms of short| systems.
2.8 Derive expressions for theD pressions for the circuit currents in
symmetrical components ical components for power systems.
for positive, negative and [p@sifive, negative and zero
zero sequences in t ossequences in terms of the
the transmission li ransmission line parameters.
parameters.
A
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2.9 State the expression for
power in the symmetrical
component.

2.10 Define unsymmetrical

(asymmetrical) faults for

1 a. Singleline to
ground

1 Doubleline to ground

I Line-to-Line

2.11 Solve unsymmetrical faul
problems using the
symmetrical component o
networks.

2.12 Explain the sequence
impedance of a power
system using symmetrical
components.

2.13 Explain the sequence
network for a given powe
system.

Explainthe expression for
power in the symmetrical
component.

2.14 Calculate the @

Explain unsymmetrical
(asymmetrical) faults for
91 Singleline to ground
1 Doubleline to ground
1 Line-to-Line.

Explain how to slve

component of networ%
Explain the seq Q
impedance of a power system

using sym | component

Ex »@ e sequence network

[O] /en power system.
V

Calculate the MVA fault level
on typical power systems.

level on typi
systems. .

unsymmetrical fault proble
using the symmetrical N
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2.15 Describe methods of
selecting circuit breakers
switch gears bus bars,
fuses for typical fault
levels.

Explainmethods of selecting
circuit breakers, switch gears
bus bars, fuses for typical faul
levels

O

V\

&

General Objective3.0: Understand the principles of protection systems

\%

10-15

3.1 Explain the corona effect

3.2 Explain the factors
affecting corona effect

3.3 Explain the causes of
overvoltage in power
systems.

3.4 Explain surge waveform.

3.5 State the possible effects {
a travelling wave on the
transmission line.

Explain the corona effect

Explain the factors affecting
corona effect

Explain the causes of
Explain surge W&VE
Explainthe &eﬁects of
travellin the

3.6 Solve problems involving
surge voltage in the
following:

f Single phase i %
1 Three ph f

transn§s e,
% ow to solve problem

vmg surge voltage in the
following:

1 Single phase line

9 Three phase line

1 Singlephase

overvoltage in power systeé\c mputer

Textbook
Journal

nighations

Projector

raphs for

surges when R is
less than Z(R< Z)

Test Insulators to
determine their
voltage distribution
and string
efficiency.

Draw a typical
surge waveform.

Identify lightning
arrester

tage and current

Guide students tg
Plot graphs for
voltage and
current surges
when R is less
than % (R< 2)

Test Insulators to
determine their
voltage
distribution and
string efficiency.

Draw a typical
surge waveform.

Identify lightning
arrester

Transmission
line
demonstrator
Ammeter

Voltmeter

Wattmeter
Insulators

Insulation
tester

Relay
Data

Plotting
materials.

1 Single&Ké\eI\
N\
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concentric cable.

3.7 Explain an expression foi
reflected surge voltage and
current.

3.8 Define

1 Reflecting factor
coefficient (p)
Transmission factor
coefficient (t)

3.9 Explain the protection
scheme of transmission lines
against possible lightning
surges.

3.10Explain the effect of a
surge on an overhead lin
terminating to a
transformer.

3.11 Explain methods of

testing insulators.

3.12Describe insulatio
ordination in over "’%\
lines. O
&>

ordination in overhead lines.

concentric cable.

Explain an expression for
reflected surge voltage and
current.

Explain:
1 Reflecting factor
coefficient (p)
9 Transmission factor
coefficient (t)

Explain the protection sche
of transmission lines agai \

possible lightning sur@

Explain the effe%c a surge

on an over <% lin

termin transformer.
\>

ethods of testing

xplaininsulation ce

Classify relays N
S

v
«g

k)% elays

/S%Q%

D

N
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PO

3.13 Explain the principles of [Explain the principles of
operation of an impulse |operation of an impulse
generator generator

3.14 Explain relays Explain relays

3.15 Explain the operation  [Explain the operation principle
principles of relays of relays

3.16 Explain the classification|[Explain the classification of
of relay relay

N\
O
\/

%‘N\Q}*

ASSESSMENT: The practical class will be awardé@% of the total sco
total score, while the remainird®% will be for the enabf-thesemest

‘Gontinuous assessments, tests and quizzes will take 10
tion score.




Computer Hardware and Software Il

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T NOLOGY

COURSE TITLE : Computer Hardwarand Software Il COURSE CODE EEC 22 T HOURS: 3
CREDIT UNIT: 2 EDRETICAL: 1
YEAR: I SEMESTER: Il PRE-REQUISITE: CTICAL: 2
GOAL: This course isdesigned tequip studentsvith knowledge and skills on how to diag@a d rectify simple faults on a computer and
application software for electrical and electronics engineering design _
GENERAL OBJECTIVES: On completion of this course, the students should b lee%:%
1.0Understand how to diagnose simple faults on a computer &

2.0Understanchowto carry out repairs on Computer R

3.0Understand the concept and principle of application software for electrical and electronic engineering design
4.0Understand basic structure and function of python software

5.0Understand MATLAB software &
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T NOLOGY

COURSE TITLE : Computer Hardware and Software Il | COURSE CODE: EEC 222 CT HOURS: 3
CREDIT UNIT: 2 ORETICAL: 1

YEAR: 1 SEMESTER: Il PRE-REQUISITE: PRACTICAL: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course isdesigned tequip studentswvith knowledge and skills on how t

application software for electrical and electronics engineering design

General Objective1.0: Understand Computer Hardware Repairs

\
O(QWand rectify simple faults on a computer and
NS

Repair common power

THEORETICAL CONTENT PB L CONTENT
Week | Specific Learning Teacher 6s |Resources M@Learning Teacher 6s |Resources
Outcome ome
1.1 Explain the concept of | Explain the monstrate how to carry Guide students to: Desktop
system repairs procedures involved out computer maintenanc; Demonstrate how to | computer
) for electronics/ carry out computer
1.2 Describe the procedure compyter repairs Repair common power | maintenance Laptops
involved for Computer su :
: pply issues.
Repairs % Toolbox

1.3 Explain how to repai
common power suppl
issues.

1.4 Explain how to
upgrade laptop

components (RAM, 9
SSDs, WiFi cards)! 7\V
b

1.5 Explain how tog)

Upgrade laptop
components (RAM, SSDs
Wi-Fi cards).

Disassemble and repair a
faulty motherboard.

Upgrade components in &
laptop or desktop to
improve performance.

supply issues.
Upgrade laptop
components (RAM,
SSDs, WiFi cards).

Disassemble and repa
a faulty motherboard.

Upgrade components i

a laptop or desktop to

disassemble and reps
N4
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a faulty motherboard.

1.6 Explain how to
upgrade components
a laptop or desktop tg
improve performance

S

@
>

impro@nance.

General Objectives2.0: Understand

Computer Fault Diagnosis

1-4

2.1Explain computer
software components

2.2 Explain computer
hardware components

2.3Explain the basic
concept of PC
Troubleshooting

2.4Explain Hardware
Problems

2.5Explain Operating
System & Software
Issues

Connectivity,

Explain the basic
concept of PC
Troubleshooting

Explain Hardware
Problems

Markerboard
Marker
Textbooks
Computer
Projector

Identify con@%@ﬁvare

compo

Iden nd ATX f
r packs

4

Guide students to:
Identify computer
hardware components

Identify AT and ATX f
power packs

Computer
auxiliary units

Computer
peripheral units

Q ify different computer Central
Explain Operating &%erface cables Identify different processing
System & Software computer interface cable| ynjts (CPU)
Issues % Assemble a Computer
s Q System. ésstemble a Computer | |10 devices,
; : stem.
Fn)t(g:i'ent ﬁi‘:}“g(‘)".” g & Disassemble a Computer y tools an_d
Troubleshooti Q System. Disassemble a Compute .measurlng
System. instruments.
Explain Vi ]I(dlelzntify faults in the . o )
I?{ ollowing: Identify faults in the
Malw oval 1 Power supplies foIIow%g: Scraps of
_ 1 System clocks 1 Power supplies computer
Pre tive 1 Memory Cards f System clocks | System.
1 Low battery 1 Memory Cards
1 1/O ports, 1 Low battery Memory cards
_ 9 Disk drives 1 /O ports,
Explain Handgon T Voltages 91 Disk drives Mother board
Troubleshooting 1 Keyboard 1 Voltages

Q .
2.6 Explain Networkin wr;?;:t?(f: &
& Internet §‘

Troubles héot
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2.7 Explain Virus &
Malware Removal

2.8 Explain computer
preventative
Maintenance &
Optimization

2.9 Explain Hand=on
Troubleshooting
Techniques

2.10 Explain faults that
relates the following:
Power supplies
System clocks
Memory Cards

Low battery

I/O ports,

Disk drives

Voltages

Keyboard

Monitors

Scratches on discs. 4

Q

To To To To To o o o o I

2.11 Explain the
troubleshoot
procedur

<

)

Techniques

Explain faults that
relates the following:
1 Power supplies
System clocks
Memory Cards
Low battery
I/O ports,
Disk drives
Voltages
Keyboard
Monitors

Scratches on
discs.

E N - T T BB |

Explain the
troubleshooting
procedures for the
following computer
faults:

1 Overheati

1 Slow
perfo%g

i Blu n of
|)aa
eyt
Offhectivity
sues

Malware

Frozen screen
Power issues
Software crashes
Peripheral

=a —a —a

<’<Q

<
S

1 Monitors
9 Scratches on discs

Rectify the following faults:

1 Overheating

1 Slow performan

1 Blue screeg of Deal

T Internet Ctiyity
issu %

1 ke )

1 een

o
epissues
ftware crashes
ripheral device
issues
Ram (memory) issues
Unable to boot
Applications won't
install
CPU problems
Data loss issues
Dropped internet
connections

vV

E ]

E ]

1 N\rd

ors

ratches on
discs

ectify the following

" faults:

1 Overheating

1 Slow performance

1 Blue screen of
Death

T Internet

connectivity issues

Malware

Frozen screen

Power issues

Software crashes

Peripheral device

issues

1 Ram (memory)

issues

Unable to boot

Applications won't

install

CPU problems

Data loss issues

Dropped internet

connections

E I EE ]

=a =

= =4 =

X

258




following computer

faults:

Overheating

Slow performance

Blue screen of Death

Internet connectivity

issues

Malware

Frozen screen

Power issues

Software crashes

Peripheral device

issues

Ram (memory) issues

Unable to boot

Applications won't

install

CPU problems

Data loss issues

Dropped internet

connections

2.12 Explain the steps to
rectify the faults in 1.8
and 1.9.

To Do 3o Do 3o Do 3o Do Do 3o D I Do Do P>

device issues
1 Ram (memory)
issues
Unable to boot
Applications
won't install
CPU problems
Data loss issues
Dropped internet
connections

=a =

= —a -

Explain the steps to
rectify the faults in 1.8
and 1.9.

Explain harmful
software and security
threats detection and
elimination

S
S

2.13 Explain harmfu ‘
software an
threats de&

gV*
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General Objective3.0: Understand basic structure and function of python software

O
L

8-11

3.1 Define software.

3.2List of application
software in electrical
engineering.

3.3Explain the uses of
application software

3.4Define python and it
functions

3.5Explain python
syntax compared to
other programming
languages

Explain python and
its functions

Explain python
syntax compared to
other programming
languages

Explain the basic
syntax, indentation
and comments in
python

Explain the different

types of python datQ
1 Integer %

Markerboard
Marker
Textbooks
Computer
Projector

<
,Q‘Zf

Demonstrate indentati%

and comments in p%}
Demonstrate different

types of pyt:
Demo % ctions
ith numpy

strate the use of
'&mpy library

Create table and classes

Manipulate the usual
functions associated with

@e Students to:
onstrate indentatic
vand comments in pythc

Demonstrate different
types of python data

Demonstrate functions
associated with numpy

Demonstrate the use 0
numpy library

Create table and class

Manipulate functions

1 Floa numpy in python associated with numpy
3.6 Explain the basic q Sts in python
syntax, indentation q 0 Demonstrate the pandas
and comments in library Demonstrate the
python Expiin)python data pandas
Nstructure and Demonstrate how to build library
3.7 Explain different ykacteristics and manipulate a data
types of pytho s frame Demonstrate how to
1 Integ€r Explain python build and manipulate a

Computers
with installed
python
software

20
N\
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9 Float
1 String
 Boolen

3.8 Explain python data
structure and
characteristics

3.9 Explain python
numpy

3.10 Define table in
python

3.11 Explain the main
operations used in
numpy tables

3.12 Explain pandas
library

3.13 Explain algorithms
in python

9§
3.14 Define search a

numpy

Define table in
python

Explain the main
operations used in
numpy tables

Explain pandas
library

Explain algorithm in

python
9 Define search

and sorting Q
«

S
S

<
S

Identify the main
algorithm of python

data f§
I [ e main

ithm of python

QV




General Objective4.0: UnderstandATLAB software

&
N

12-15

4.1 Define MATLAB
and its function

4.2 Explain how to start
MATLAB

4.3 Describe how to use
MATLAB as a
calculator

4.4 Define the following:
1 Matrices

1 Arrays

9 Columns of data

4.5 Explain the basic
syntax, indentation
and comments in
MATLAB

4.6 Explain different type:
of MATLAB data:

1 Integer (int) 9
1 Float ‘
1 String %
1 Boole

Explain MATLAB Markerboard
and its function Marker
Textbooks

Explain the startup o]
MATLAB

Explain how to use
MATLAB as a
calculator

Explain the
following:

1 Matrices

1 Arrays

1 Columns of data

Explain the basic

syntax, indentat Q
and comme
MATLAB

nteger (int)
) Float

1 String

Computer
Projector

<
,Q‘Zf

Demonstrate the launch ¢

MATLAB <
Demonstrate M TL&
window as a (§\ r

g@ following

indows

onstrate the
%Iowing data in
MATLAB window

1 Integer (int)

1 Float

1 String

1 Boolean

Simulate an RLC circuit
using MATLAB

e sfudents to:
trate the launc

) TLAB

' Demonstrate
MATLAB window as a
calculator

Demonstrate the
following in MATLAB
windows library

Demonstrate the
following data in
MATLAB window
1 Integer (int)

9 Float

1 String

i Boolean

Simulate an RLC
circuit using MATLAB

Computers
with MATLAB
software

&
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9 Boolean

ASSESSMENT: The practical class will be awarded 60% of the total score. The continuous asses test and quizzes will cover 109
total score, while the remaining 30% will be for the end of the semester examination \\
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PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING T NOLOGY
COURSE TITLE: Electronics llI COURSE CODE: EEC 23 TACT HOURS: 4
CREDIT UNIT: 3 HEORETICAL : 1
YEAR: Il SEMESTER: II PRE-REQUISITE: EEC 213 PRACTICAL: 2

applications

GOAL: This course is designed to equip the student with the knowledge and SKHMWC Ive electronic components and their
NS

GENERAL OBJECTIVES: At the end of the course the student should be ab
1.0 Understand the nature of feedback in relation to amplifier
2.0 Understand controllers and controller design <

3.0 Understand Oscillators and Multivibrators in electronic circ%&%

4.0 Know power converters and their applications




Electronics lll

&

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING

b

COURSE TITLE: Electronics Il

COURSE CODE: EEC 23

CT HOURS: 4

CREDIT UNIT: 3

Ko

ORETICAL : 1

YEAR: I

SEMESTER: Il

PRE-REQUISITE: EEC 213

NPRACTICAL: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip the student with the knowledge and s

applications

C

h
Wand active electronic components and

General Objective1.0. Understand the nature of feedback in relation to amplifi

THEORETICAL CONTENT

N4
PRACTICAL CONTENT

Week | Specific Learning Teacher so Aj{Resourc
Outcome
1-3 |1.1 Describe Input and Explain Input and Output| Te
Output of a system in ar of a system in an Jourhals
amplifierin relation to: | amplifier in relation to: hiteboard
1 Voltage 1 Voltage arker
f Current f Current Q Charts
1 Gain 1 Gain Animations
Q Computer
1.2 Explain the general Explain ¢ghe ral natur| Projector
nature of positive and negative
negative feedback in a a system.

system.

\

1.3 Prove that the G IWplain how to prove that
a system is the GAIN of a system is

?%Qi

mainly determined by the

otific Learning | T e a ¢ hAetivise$ | Resources
tcome
Guide students to Oscilloscope
Investigate the effec| Investigate the effect
of applying negative| of applying negative | Oscillators
feedback on a feedback on a distorte
distorted signal, inpy signal, input, output | Operational
output and andimpedances of amplifiers
impedances of negative feedback of
negative feedback o| an amplifier Multi -
an amplifier. vibrator
Voltmeter
Ammeter
Cables

mai
determined,by th
a4

&
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feedback function ah
independent of forward
gain.

1.4 Describe the general
expression for stage gai
of a basic feedick in an
amplifier

1.5 Describe effect of

applyingnegative
feedback to an amplifier
in relation to:

1 Gain

1 Gain stability

1 Bandwidth

9 Distortion

I Noise

9 Input and output

resistance in a
qualitative method

1.6 State the advantages al

disadvantages of

feedback function and
independent of forward
gain.

Explain the general
expression for stage gain
of a basic feedback in an
amplifier

Explain the effect of
applying negative
feedback to an amplifier
in relation to:

1 Gain

Gain stability
Bandwidth
Distortion

= =4 -4 —a -9

e advantages
sadvantages of

Power ©urce

Electronic
trainer

General Objective2.0:

an
negative feedback t ative feedback to an
amplifier circuit %" amplifier circuit

t

1Controllers andontroller design
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2.1 Define Controller

2.2 Explain the types of
Controllers

2.3 Explain the importance
of Controllers to electronid
circuits

2.4 Explain the properties
of aProportional
Integral and Derivative
(PID) Controller

2.5 Explain the
applications of PID
Controller:

1 Temperature PID
Controller

9 Tension PID
Controller.

N

N0

Explain Controller

Explain the types of
Controllers

Explain the importance o
Controllers to electronic
circuits

Explain the properties of
aProportional Integral
and Derivative (PID)
Controller

1 Temperatur
Controller

1 Tensiof PI®
Co

Textbooks
Journals
Whiteboard
Marker
Charts
Animations
Computer
Projector

Explain the applications &
of PID Controller. ‘%

Design a controller
with simple control
system configurati

t

e
Desfign ?Dﬂtroller
wi i e control

AX

configuration

Breadboard
Computers
with
appropriate
software
PID
controller.

A J

S
&
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General Objective3.0. Understand Oscillators and Multivibrators in electronic circuits

<

9-10

3.1 Define Oscillators

3.2 Explain the working
principles of oscillators

3.3Explain the functions of
Oscillators

3.4 Explain how oscillators
can be produced by an
amplifier with positive
feedback.

3.5Explain the operation
of:
1 C oscillator
1 L-C oscillator
(Hartley & Colpitts
Oscillators)

3.6 Describe methods of
achieving frequency \
stability of oscillator
in piezoelectri

Explain Oscillators

Explain the working
principles of oscillators

Explain the functions of
Oscillators

Explain how oscillators
can be produced by an
amplifier with positive
feedback.

Explain the operaQ :
1 Cosci

|
@c llators)
Ex ;

lain methods of
hieving frequency
stability of oscillators as
in piezoelectric crystal

Textbooks
Journals Measure the
Whiteboard| frequency and
Marker amplitude
Charts sinusoi '
Animations | an LG-Colpifts
Computer |os &g'
Projector %
ure the
(. guency and
% amplitude of an
& outputgenerated
signal.

Carryoutexperiment

to investigatehe

<

of

factors whichaffect
the operation of LC

Hartley oscillator
andmeasure the
frequency and
amplitude of a
generated signal

Carryout an

w? students to:
sure thérequency
) d amplitude of a

sinusoidal signal of an
LC Colpitts oscillator.

Measure the frequenc
and amplitude of an
output generated
signal.

Carryoutexperiment
to investigatehe
factors whichaffect
the operation of LC
Hartley oscillator and
measure the frequenc
and amplitude of a
generated signal

Carryout an
experiment to
determine théactors
which influence the

operation of

Oscilloscope
Oscillators
Op-amp
Ammeter
Cable
Voltmeter

Multivibrator.

&
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3.7 Definewith the aid of
suitable sketches the
operation of
multivibrators

3.8 Explain the types of
Multivibrators

3.9 Explain with the aid of
suitable sketches the
operation of
multivibrators

3.10 State the applicatis
of multivibrators
circuits.

3.11Explain how to solve
simple problems on
multivibrators.

Explain with the aid of
suitable sketches the
operation of
multivibrators

Explain the applications
of multivibrators circuits

Explain with the aid of
suitable sketches the
operation of
multivibrators

Explainthe applicatio

of multivibrators ciQs

Explain how e
simple pr

mult%%

&

experiment to
determine the factor
which influence the
operation of

transistorized
monostable, bist

and asta V
multiviCtJ :
ST

riment to
etérmine both the
Jnput and output
waveforms of a bridg
rectifier and the
effects of different
filter circuits

Build a circuit
consisting of 555
multivibrator to
determine 50% duty
cycle square wave

output signal

transistaLizesl,

mofs% bistable
le

tiyibrator

Perform experiment tg
observe and measure
both the input and
output waveforms of a
bridge rectifier and the
effects of different
filter circuits

Build a circuit
consisting of 555
multivibrator to
determine 50% duty
cycle square wave
output signal

General Objective4.0: Know p converters and their applications

11-15 | 4.1 Define power xplain power convertery Textbooks Guide students to: Sample
converters Journals Sketch a block Sketch a block diagran| converter
g Explain the types of Whiteboard | diagram representation of a Oscilloscope
269
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4.2 Explain the types of
power converters and
inverters

4.3 Explain the working
principles of power
converters

4.4 Explain frequency
converter as a special
type of power converte

4.5Explain the applications
of power converters

power converters and
inverters

Explain the working
principles of power
converters

Explain frequency
converter as a special tyj
of power converter

Explain the aplications
of power converters

Marker
Charts

Animations

Computer
Projector

£

N

representation of a | convertegwith,its
converter with its com@s\
components
re the input and
ut current and
oltage levels of a
converter and determin
the frequency
waveforms

Measure the in
and output curre

Multimeter

Power source

ASSESSMENT:Assessment: The practical class will be awqd‘

10% the total score, while the remaining 30% will be for

ed 60% of the total score. The continuous assessments, tests and quiz

f semester examination

S

-
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Electric Circuit Theory Il

COURSE TITLE: Electric Circuit Theory II | COURSE CODE: EEC 224
CREDIT UNIT: 2

YEAR: |l SEMESTER: Il PRE-REQUISITE: EEC 214

GOAL. This course is designed to equip the students with the knowledge and skills, of El&ctrical circuit theorems and netwisrkfa
multiphase systems

GENERAL OBJECTIVES: On completion of this course, the students should pxble

1.0 Understand the principle of power calculation in a.c circuits.

2.0 Understand the basic principles of thpbase systems. %s

3.0 Know time domain analysis of RIDdRL circuits.

4.0 Understand the concept of magnetic coupling. &%

-



PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERIN

@

OLOGY

COURSE TITLE: Electric Circuit Theory Il

COURSE CODE: EEC 224

CONTACT HOURS: 3

CREDIT UNIT: 2

THEORETICAL:

1

YEAR: I

SEMESTER: Il

PRE-REQUISITE: EEC 214

PRACTICAL:

2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL: This course is designed to equip the students with thew knowled

multiphase systems

ang skills of Electrical circuit theorems and netwisrlofe

General Objective1.0: Understand the principle of power calculation in

THEORETICAL CONTENT

N
(61.52'(&8-
N

PRACTICAL CONTENT

Week | Specific Learning Outcome | Teac her sé AR ~8s/ | Specific Learning Teacher s 6|Resources
& Outcome
1-3 1.1 Explain how to calculate | Solve problems Textb‘ooks Guide students to: | Transformer
power in a.c. circuits involving power in A WJournals Demonstrate the effect oDemonstrate the
containing: circuits containigg Markers the stepdown effect of the step Insulation-
! Resistance and reactive s Whiteboard |transformer. down transformer. resistance
9 Inductance and the co@tlon of | Charts tester
1 Capacitance both. Animations Carryout Continuity
Combinations of (a:) Calculators [Carryout Continuity Test[Test on a Single Multimeter
(c) Projectors, |on a Single Phase Phase Transformer.
Transformer. Power source
1.2 Explain the followin %aln the following Carryout experiment
terms: erms Carryout experiment on | on the turns ratio of
1 Apparent p 1 Apparent power the turns ratio of a a transformer
f Reactiv po f Reactive power transformer
272
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1 Power factor and
factors affecting its
values

1 Apparent power,
active and reactive
power

1 Methods of power
factor correction

1.3 Explain methods of powe
factor correction.

1.4 Explain how to solve
problems on power facto
active power, apparent
power, reactive power an
power factor correction.

1 Active power.

1 Power factor and
factors affecting
its values

1 Apparent power,
active

1 Methods of
power factor
correction

Explain mehods of
power factor correction

Explain how to slve as
many numerical

problems as possible or
power factor, active,

power, apparent
reactive power Q
power factwre ion.

&S

S
O

General Objective2.0: Understand the basic pri 'Vof thygease systems
2.1 Define polyphase systen| Expla ase Textbooks Guide students to: | Transformer
4-7 Journals Measurement of voltage | Measurement of Multimeter
2.2 Explain the basic the basic Markers and current. voltage and current.
principles of polyphase iples of polyphase | Whiteboard Insglation'l'
power systems. Vower systems. Charts Carryout continuity test inCarryout continuity | 'ésistance
?\ Animations three phase transformer.test in three phase | t€Ster
2.2 Explaind Discuss the threphase | Calculators transformer. Power source
between s e,aw | system versus single Projectors
273
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phase and threghase
systems

2.3 Define the phase sequeng
of a three phase system.

2.4 Explain the advantages o
3-phase circuits.

2.5 Explain how Jphase
emf's are produced

2.6 Differentiate between sta
and delta 3phase system
with their corresponding
merits and demerit.

2.7. Derive the relationship
between line and phase
values of voltages and
current in a star & delta
connected windings.

(balanced a

%yse an expression f

2.8 Derive an express ower in a 3phase circu
power in a 3ph Mun| (balanced and

phase system.

Explain the phase
sequence of a three
phase system.

Explainthe advantages
of 3-phasecircuits.
Explain how 3phase
emf's are produced

Explain the differences
between star and delta
3phase system with the
corresponding merits
demerit.

Explain the rela&s
between li phase
values rﬁs and
curreripy r and del
c

S
d windings.

unbalanced).

A
onstrate

s of three
e transformer.

Demonstrate @asDemonstrate Three
star connected its. phase star connected
3 V circuits

Demonstrate terminals o
three phase transformerfter

&

274




unbalanced).

2.9 Explain the 2vattmeter
and single wattmeter
methods of measuring 3
phase power.

2.10Explain how to solve as
many problemss possible of
2.5 t0 2.9above.

2.11Explain smart grid
concepts related to three
phase power systems.

2.12 Explain thémpact of
unbalanced loads in a
threephase system

Discuss the Rvattmeter
and single wattmeter
methods of measuring 3
phase power.

Explain how to solve as
many problemss
possible on 2.5t0 2.9
above.

Explain smart grid
concepts related to thre
phase power systems.

Explain thelmpact of
unbalanced load
threephase sys

&S

S
O

General Objective3.0: Know time domain anal @DdRL circuits
3.1 Explain transients ' @%ts Textbooks Guide the students | Electronic
8-11 %\ Journals Demonstrate three phag to: trainer
3.2 Explain the growth and e growth and | Markers delta connected circuits| Demonstrate three Energy meter
decay curves in RC gy curves in RC Whiteboard phase delta
circuits. Charts connected circuits | Multimeter
?\ Animations | Sketch the growth and Motor
3.3Explain how to% Explain how to derive | Calculators, | decay curves in RC Sketch the growth | starters
formulae for cu formulae for current & | Projectors, | circuits. and decay curves in .
AL Electric
275
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voltage growth and decay in
RC circuits.

3.4 Define time constant

3.5 Explain time constant in
RC circuits.

3.6 Explain how to derive
expressions for the growth
anddecay of voltage and
current in RL circuits.

3.7 Explain curves for growtl
and decay of current and
voltage in RL circuits.

3.8 Explain the need for
connecting a resistor in

parallel with an inductor.

3.9Explain how to solve

voltage growth and
decay in RC circuits.

Explain time constant

Explain time constant in
RC circuits.

Explain how to derive
expressions for the
growth anddecay of
voltage and current in
RL circuits.

Explain curves for
growth and decay

current and volt
RL circuits. Q

-. a resistor in
g[\With an inductor

problems involving transient%ain how to solve

in RC and RL.

roblems involving
transient in RC and RL.

v

Sketch curves for grow;
and decay of current
voltage in RL cirgen

Demongtrate three phas
pow ement
u twoWwattmeter

Demonstrate starting
method of thregohase
induction motors, Direct
ontline starting method.

Measure the electrical
guantities of 3phase
induction motor.

growth and decay of
current and voltage
in RL circuits.

Demonstrate three
phase power
measurement using
two wattmeter
method.

Demonstrate starting
method of three
phase induction
motors,Direct on
line starting method.
Measure the
electrical quantities
of 3-phase induction
motor

motor
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3.10 Explain damping and
oscillatory responses of RLC
circuits for realworld signal
processing applications.

Explain damping and
oscillatory responses of
RLC circuits for real
world signal processing
applications.

W

Genera

| Objective4.0: Understand th

e concept of magnetic co

upling phenomena.

S

&

121 15

4.1 Define magnetic coupling

4.2 Define mutual
Inductance

4.3 Explain the polarity of

Explain magnetic
coupling.

Explain mutual
Inductance.

Textbooks
Journals
Markers
Whiteboard
Charts

»
Current Characteristic

e-phase
otor under

Det [
[ io

etermineTorquel

Guide the students
to:

Determine lhree-
phase Induction
motor under load.

Induction
motor

Multimeter

Electronic
trainer

N3

coupled coils. Explain the polarity of | Calell DetermineTorquel
coupled coils je Current
4.4Explain coefficient of Connect the hase dua| Characteristic
coupling Explain coefficient speed squirrel cage
coupling. i nduct i on n Connectthe$hase
4.5Explain equivalent circuit % dual speed squirrel
for magnetically coupled | Explain anale t cage induction
coils. circuit f agpetically Carryout experimentonmot or 0 .
coupl iS. Inductionmotor
4.6 Define an ideal % Determine the polarity o Carryout experiment
transformer the concept of coupled caoils. on Inductionmotor
eal transformer. Determine the
V Find equivalent circuits | polarity of coupled
4.7Use 4.5 to derive's Use equivalent circuit for magnetically coupleq coils.
equivalent cigeuiNg for magnetically coupled coils.
ideal trangfo % coils to derive an
277




>

equivalent circuit of an ind etuivalent
ideal transformer cirglit*for
netically
4.8 Explain with the aid of Explain with the aid of coupled coils.
sketches, an equivalent | sketches, an equivalent Q
circuit of a practical circuit of a practical %
transformer. transformer. V
4.9 Explain magnetic Explain magnetic ®
coupling in resonant coupling in resonant \
circuits for wireless circuits for wireless
communication. communication.

(J‘
Explain transformer &%

4.10 Explain transformer | equivalent circuit
equivalent circuit analysi| analysis in hgh-
in high-efficiency power | efficiency power
systems. systems. Q

EVALUATION: The continuous assessment; te d duizzes will be anB0%edf the total score. The end of the Semester Examinatior
make up for the remainingp% of the total scoreQ~
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Introduction to Industrial Automation Q

PROGRAMME: NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING FYECHNOLOGY

COURSE TITLE : Introduction to Industrial Automation | COURSE CODE: EEC 225 CONTACT HOURS: 4
CREDIT UNIT: 3 HEORETICAL: 2
PRE-REQUISITE: \\/ PRACTICAL: 2
YEAR: Il SEMESTER: I &
A

GOAL: This course is designéd acquaint students with the knowledgefanthskitisadistrial automatiosystems.
y 4

'Y
GENERAL OBJECTIVES : On completion of this course, the stu shelild be able to:

1.0: Understand Automation System

2.0 Understand Programmable Logic Controller %

3.0Know PLC Software and Programming Tools (10

4.0: Understan®LC fault diagnosis and troubleshooting principles including software tools
5.0 Understand Robotics System °

6.0 Understand Mechatronics System A0~

7.0: Know how to use Humalachine Interfaces (HMI)

<$
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PROGRAMME : NATIONAL DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING TEGHNOLOGY

COURSE TITLE : Introduction to Industrial Automation

COURSE CODE: EEC 225

CREDIT UNIT:

3

YEAR:

I SEMESTER: Il

PRE-REQUISITE:

R
@EORETICAL:

T HOURS: 4
2
ACTICAL: 2

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL

GOAL.: This course is designed acquaint students with the knowledge and skili

General Objective1.0: Understand Automation System

\ o
Wtomatiosystems.

 Home Automeati

Y Industria
Automation

Explain the elements
the following:

THEORETICAL CONTENT AL CONTENT
Week | Specific Learning Teacher 0s |Resources &cific Learning Teacher 0 {Resources
Outcome ,®utcome Activities
1-2 [1.1 Explain the basiExplain the basiWhitebg dentify: Gui de St uVideosand
concept of Automation. |concept of AutomationMarker 1 Home Pictures.
1.2 Enumerate types yoks Automation Identify:
Automation. Explain  types 1 Industrial 1 Home
Automation. Automation Automation
1.3 Define the following: q Industrial
1! Homeautomation [Explainthe follgwigg: ™ Identify the elements ¢ Automation
9 Industrial f Hom the following:
automation au f Home Identify the element
1 Cognitive 1 Automation of the following:
automation ation Industrial Automation  Home
_ ‘T”ﬁ agnitive Automation
1.4 Explain the element automation Industrial
the following: Automation

&V
N\
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1 Cognitive
automation

1.5 Explain structure and

Hierarchy of the following

1 Home Automation

9 Industrial
Automation

1 Cognitive
automation

1.6 Explain Safety i
automation in 2.5.

1.7 List Manufacturing an
Process Industt
Automation Equipment

1.8 Statethe Advantage
and Disadvantages of
Industrial Automation.

L

f Home
Automation

1 Industrial
Automation

1 Cognitive
automation

Explain structure and

Hierarchy of the

following:

f Home
Automation

9 Industrial
Automation

1 Cognitive
automation

Explain  Safety it
automation in 2.5.

and Proce

Automati 9‘ iphe
Expl zdvantag
a antages of
Indu | Automation.

General Objective2.0: Under

\

Wgrammable Logic Controller

3-4 |1.1Explain the j oryof Explain the history of Whiteboard Identify the parts of a |Guide students to: |PLC Simulator
programmabie % programmable logic [Markers programmable logic
N 281
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controllers(PLC) and its
major manufacturers

1.2 Explain parts of a
programmable logic
controller

1.3 Statethe PLChardwarg
devices

1.4 Explain PLC logic
functions

1.5 Explain ggnal Moduleg
and Other Peripherals

1.6 Explain basiaconcept
of signal conditioning.

1.7 List different types of
analog signals used in PL
system:
Voltage signal (0..5V,
0..10V,-5..5V)
Current signal
(0..20mA, 4..20

1.8Explain the n of

controllers(PLC) and
its major manufacturer

Explain parts of a
programmable logic

controller

Explain the PLC
hardwaradevices

Explain th
functions

SExplain sgnal Moduleg

PLC interna
architecture block|
drawings
Textbooks
Journals
Projector

&

and Other Peripherals
Explain basic Q&

concept okignal
conditioning

oltage signal

WE)..SV, 0..10V;
5..5V)

1 Current signal

controller

Identify the types of
Input/output devic

Identify expansm
modules ﬁ o
C 0 (} an d

rent

actuatag
onnect dif
signal s.
Connetbltbe
t he PLC:
T On/ Of f s
T Anal og s
T Switches
T Actuator
f Val ves
M Drives

Turn on amotor orlamp
using two buttons
applying latchig logic

Con
pr o
typ
act
Con
ana

CcCon
f ol

|l

= =4 -4 —A

@tj of

ntroller

dentify the types of
Input/output devices

Identify expansion
modules and board

nect
gram
es of
uator
nect

l og

o n

S i

t
g

nect

| owi n

PLC:

On/ Of f
sensor
Anal og
sensor
Switch
Actuat
Val ves
Dri ves

[oXgg )

PCs

PLC device with
training board

Manual switches
for inputs

Variety of PLCs
and expansion
modules and
boards.

PLC simulator
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digital input and output
modules.

1.9Explain the
integration of differen
types of sensors and
actuators with PLCs.

1.10 Explain the role of
analog I/0 modules i
PLCs

1.11ExplainSCADA and
Data Acquisition systems

1.12Explain thedifferences
between SCADA, DCS
(Distributed Control
Systems)and PLC
based control systems.

1.13Describe the hardware
components: RTUs
(Remote Terminal
Units), PLCs, sensors
and actuators.

(0..20mA, 4..20mA

Explain the function ot
digital input and outpu
modules.

Explain the integration
of different types of
sensors and actuators
with PLCs.

Explain the role of
analog 1/0 modules in

PLCs

Explain SCADA and
DataAcquisition Q

systems
Explaindiffe Q
between “BCS
(Distribete rol

PLCbased

components: RTUs
(Remote Terminal Units

PLCs, sensors, and

Turn df amotor orlamp
using two buttons

N\
otor or
ing two

ns applying
atching logic

Turn df amotor or
lamp using two
buttons applying
latching logic
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protocols actuators.
1 Modbus, Qy\
1 Profibus Explain the following
T ProfiNet PLC communication
{ Ethernet/IP protocols %
Aviodbus,
Aerofibus V
AProfiNet V\
AEt hernet / R Q}
General Objective3.0: Know PLC Software and Programming Tools o RZ
5-6 3.Dlefine a PExpl ai n t hWhiteboardan a program in Guide studentsto: PL C Si mu
1 Pr ogr ammimarkers, P der diagram bCs
3.E2xpl ain th | nstruct iTextboo Make a program in
T Programminf Progr ammi Translate a ladder ladder diagram

l nstructi

T Programmin
sof twar e

3.B3x pl ain th
features o
3 standard
programmin
| anguages:
T Ladder I\
T Struct

! Funct§%\/d

software

Expl ain t

featur e

3 stan d

progr n

| ang es:

‘ﬂ er |
ructur

T uncti on
i agr ams

Journal

Pr@

diagram program into
electrical and logic
circuits equivalent.

Carry out basic Timer
operations

Carry out basic counter
operations

Download and Upload
programs to/from a CPU
using PLC software

Translate a ladder
diagram program
into electrical and
logic circuits
equivalent.

Carry out basic
Timer operations

Carry out basic
counter operations

Download and
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w

EAx p |

scan
how
I npu
t abl

.Bx p |

prog

.Box p |

6 Mai
prog

E7x p |

di ag

.BBx p |

Bl oc

.Bx p |

prog
di ag

ain ho
s a pr
the sc
t and
e regi
ain th
ram te
ain t
nd an
ram fi
ain PL
rams

ain th
k Diag
ain ho
ram i n
ram

trans|

di agr a

el ec

o
&

. 18xpl oai n$giagram program into

hprogram fi

IExpl ain

Explain ho
scans a pr
how the sc
i nput and
table regi
Explain th
program t e
Expl ain th
oMaind and

PL
di agr ams

Explain the Function
Block Diagram

Explain how to make ™
program in ladd
diagram V
AV
E)gple_@_hgw to
translate a ladder

electrical and logic
circuits equivalent.

Uplo hkms
toffro PU usin
Lﬁ are
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circuits e
3. 1Expl ain
and Count
applicatio

D

3. 1Expl ain |
downl oad a
programs t
CPU wusing
sof twar e

Explain Timers and
Counter applications

Explain ho
downl oad a
programs t
CPU wusing
soft war e.

¢

&

§§*

General Objective4.0: UnderstandPLC fault diagnosis and trouble 6 tgsprinciples including software tools

0-11

4.1 Explain status light on
a PLC or CPU module
indicabrs

4.2 Describe the
advantages of using
PLC error codes and
how they are displaye
onaPLC

4.3 Describe techniques}

diagnosing faults i Y
PLC system \*

Explain status light on
a PLC or CPU modul
indicabrs

oar

extbooks

Interpret what each stat
light on a PLC or CPU
module indicates.

Guide studentt:

Interpret what each

PLC Si

PCs

mu

X

. ournals status light on a PL
Explain the advantageProjector Interpret PLC error or CPU module
of using FjLC_(_—:QQJ codes. indicates.
codes and how they a
displayed on a PLC Practice resolving Interpret PLC error

common hardware and |codes.
Explain techniques fol software issues.
diagnosing faults in Practice resolving
PLC systems. common hardware
and software issues
Explaindiagnostic
286



3 . 1 8.4Explain
diagnostic tools and
software for

troubleshooting.

tools and software for
troubleshooting.

S
Y

Genera

| Objective5.0: Understand Robotics System

12-13

5.1 Define a robot

5.2 Explain
concept ofrobotics.

5.3 Explain the Laws @
Robotics

54 List the Differenf
Types of Robots.

5.5 List Robot Part an
Explain their functions.

the basi{Explain

5.6 ExplainRobot ExplainRobot
Technical Specification. [Technical Q
Specificati
5.7 Describe the following O%
1 Robot Anatomy |Describe ?ﬁ lowing
1 Kinematics “ Ot Anatomy
1 Mechanisms " Inematics
I Drive Systems & 1 YMechanisms
1 Robot Senso V[ Drive Systems
9 Vision Sys V\ 1 Robot Sensors
1 Voice R ition| Y Vision Systemsg

Explain the termrobot

the  basi
concept ofrobotics.

Explain the Laws g
Robotics

Explain different types
of Robots.

List Robot Part an

Explain their functionsgz
Q
N

Whiteboard and
markers, PLC
Textbooks
Journals
Projector

&

Identify compone
robot bas

configyrati
apg' iQn

)

V3

1 Voice

f

Guide the student t{Pictures and

Identify componentyvideos
of robot based on
configuration and
application.

N
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5.7 Explain
concept of robot Control.

5.8 Explain
Robotics.

Safety

5.9 Explain the
Application of
Robotics.

the Dbasi

Recognition
Explain  the basi
concept of  robg
Control.

Explain  Safety i
Robotics.

Explain the
Application of
Robaotics.

$
S

PN

&

§§*

Genera

| Objective6.0: Understand Mechatronics System

v

14

6.1 DefineMechatronics.

6.2 List different
mechatronics
system.

6.3 Explain
Mechatronics
system primary
elements.

6.4 Explain the
applications of
mechatronics
system.

6.6 Explain

6.5 Define a Syst%%

Explaindifferent
mechatronics
system.

Explain
Mechatronics
system primary
elements.

Explain t%&
applicatig
O
Exp different
s of systems

system.

Explainthe function of
each type in 1.6.

<&

\Whiteboar:

Jdlentify household
items that can be
characterized as
mechatronic System.

Identify components
the task above that
help identify them as
mechatronic
Systems.

Identify the

characteristics of the

following:

M LVDT

1 Variable
Capacitor.

1 Light Dependent

Guide students to:

Identify
household items
that can be
characterized as
mechatronic
System.

Identify
components the
task above that
help identify
them as
mechatronic
Systems.

Identify the
characteristics

Instrumental
diagrams
Training board
Plugrin- cables
Dc power source
Washing machin
Bread toaster an
Hand drilling
Machine.

Transducer
Trainer

LVDT.
Variable
Capacitor.

X
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of th ﬂ%
ﬂ@%;e

types of systems Resistor Light Dependent
Explain the M Resistance Resistor
6.7 State thdunction of  [following: Temperature Resistance
each type in 1.6. g 'Sl'ransducer : _II?Etectprt aEacitor_ Temperature
ensors ermistor. Light
6.8 Explain the q Thermocoup% Dgpendent petector
following: Explain the different Resistor Thermistor.
M Transducer types of transducers Identify di w 1 Resistance Thermocouple.
f Sensors and sensors drives (?‘ Temperature
9 Actuators Detector AC and DC
Discuss the \ M Thermistor. motors
6.9 Explain the different [applicationsof % M Thermocoup
types of transducers [sensors and le.
sensorand actuators ftransducer. (' )
| | Q/ Identify
6.10 Explainthe Explainthe & different drives
applications applications
of sensorstransducer of sensors %
and actuators. transduceand
actuators.
General Objective7.0: Know how to use Hun@e Interfaces (HMI)
A W
15 [7.1Describe HMIs and  |[ExplainHMIs and theilWhiteboard Program a basic HMI fo|Guide studentsto: PL C de v i
their interaction with |interaction with PLCs.Markers a PLC system. Design ad programt r ai ni ng
PLCs. PLC Textbooks abasicHMIfora equi ppedqd
Explain how to designJournals PLC system. manu al S
7.2 Explain how to desigiland program a basic Projector for digi
and program a_bg& HMI for a PLC system
HMI for a PLC system HMI pane

&
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>

6.11

& HMI
progr amn
soft war e
(depends
pl atf orn
Portal,
Twi deSui
Studi o 5

Logi x De

EVALUATION: 60%
EXAMINATION: 40%
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PRACTIAL MANUAL

Algebra And Elementary Trigonometry
MTH 112

3. Solve simple logarithms problem.
4. Apply knowledge from 3.1in

5. Ask the students to draw

1. Establish the laws of Indices.
2. Solve problems using the laws of
indices

data.

termination as laws from experirrgv
g) "

6. Solve quadratic equati
factorisation.

7. Solve set theory using Ven
diagrams. %

8. Obtain the f@A r ntterm and the
first n te fanA. P.

9. Askt ts to apply progressiof
to blems

@ve various problems

ply the parallelogram law in solvin
problemsincluding addition and
subtraction of vectors.

12.Compute the resultant abplanar
forces acting at a point using
algebraicand graphical method

13. Apply the techniques oksolution and
resultant to the solution of
problemsnvolving coplanaforces.
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Technical Drawing

MEC 111 %

14. Apply vectorial techniques in solving
problems involving relative velocity.

15. Compute the scalg@roduct ofgiven
vectors.

16.Compute the scalg@roduct ofgiven
vectors.

17.Calculate the directioratios of giv \
vectors. %

18. Calculate the angleetweent
vectors using the scalar

19. Solve carious equatign indicated
section 10.

20. Apply algebrai hical metho
in solving t i neous equation
a lineareguation'and a
quadrg .’ ion

21.Ap %: gebraic and graphical
m dS’In solving two simultaneous

d quadratic equations.
ly determinants of order 2 and 3 i
olving simultaneous linear equations

) ldentify the different types of drawing
instruments, equipment and materialg
2) Observe the precautions necessary t
preserve the items identified above.
3) Use each of the items mentioned
above.

4) Maintain the various instruments and
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5)

6)

7
8)

9)

]Qanstruct parallel and perpendicular
lines.
)Construct and bisect lines, angles an
12)Divide a straight line into given

13)ldentify polygons (regular or irregular
14)Construct regular polygons with N

equipment.

lllustrate the various conventions
present in graphical productions of
construction lines, finished lines,
hidden and overhead details
projections, centre lines, break lines,

dimensioning of plane, elevation gv

sections of objects.
Prepare drawing sheets with t@
following:

| Marging\

f Title block etc.
State the various standards of drawin
sheets.
Print letters and figures of various
forms and characters.
lllustrate conventional signs, symbols

- - -

and appropriate lettering characters.

areas.

number of equal parts.

sides in a given circle, given:

9 Distance across flats
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9 Distance across corners.
15)Carryout simple geometrical
constructions on circles e.g.:
9 Diameter of a circle of a circl
of a given circumference.
9 The circumference to a circle

of a given diameter \v
f A circle to pass throu h‘&

points R
I Acircle to pass through’2
points and touch a given line
I Acircle to touch a given
smaller circle and a given lin
1 Tangents to circles at variou
{oints ©
An arc of radius tangent
To two lines at an angle to
less than and more than 90
Q 1 An arc externally tangent to
% two circles: inscribing and
circumscribing circles
16)Construct ellipse by using:
I Trammel method
1 Concentric circle method.
17)Construct plane scales and diagonal
scales, using appropriate instrumentg

18)Draw a square in isometric and obligt
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forms.

19)Draw a circle in Isometric and oblique
forms.

20)Draw an ellipse in Isometric and
oblique forms.

21)Draw a polygon with a minimum of
eight sides in Isometric and obli e\
forms. r

22)Dimension holes, circles, arcs gnd
angles correctly on isometric &j
oblique projections. 7\X\‘

23)Use appropriate convention symbols
and abbreviatigrl%, N

24)Project views of thredimensional
objects on to the basic planes of
projection in both first and third angle
to obtain\\

K‘The front view or elevation

Draw the lines of intersections of the
following regular solids and planes in
both first and third angles:
1 Two squareprisms meeting at
right angles.
1 Two dissimilar square prisms
meeting at an angle.
1 Two dissimilar square prisms

Q 1" The top view or plan.
% f The side view
)
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meeting to an angle

A hexagonal prism meeting a
square prism at right angles.
Two dissimilar cylinders
meeting at an angle.

Two dissimilar cylinders

meeting at right angle, th N/
centres not being in the s&“

vertical plane \\J
‘&

Basic Workshop Practice and Technology
MEC 113

&

1) Demonstrate all safety rules and
: . - »
regulations in the workshop

2) Use safety equiQmerit and Personal
Protection Equipment

3) Follow safety procedures and
precautionary measures

4) Inspect the following equipment in the
workshops:

QL
&

= =4 =2 =4 =4

T

5) Differentiate between:

l

Y 4

Air receivers
Ropes and Chains
Pulley blocks
Forklift carriage
Mobile and overhead crane;
Derricks and gantries

Hand tools and machine

&
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tools
1 Bench tools and machine
cutting tools
6) ldentify marking out tools used on the
bench typical workshop practical
exercises.

7) Use markingout tools on the ben$

correctly
8) Identify this bench cutting tOC|\

9) Produce simple objects us
bench/hand tools such as:

1 Files (}
1 Chis.el%
' Scraper
T ¢Saws etc.
10)Maintain files, dividers, saws, gauges
try squares, bevel edge square etc.
11) Write process sheet or operation layd
¢)r_the component to be produced.
Identify the differences and similaritie
between measuring and testing
equipment in mechanical workshop
with regards to:
91 Principle of operation
1 Construction
1 Use

13)Perform simple measuring exercises
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using steel rules, vernier calipers ano
micrometers.
1 Use dial indicators to:
1 Set up jobs on the lathe
1 Roundness testing etc.
14)Carry out exercises involving flatness
squareness, straightness and su
finish test. C
15)Perform taper measurement on jo
using vernier protractor and sine bars
16)Inspect jobs using simple comparator
Operate different types of drilling
machine p \
17)Carry out drilling operations such as:
I Counterboring
flr=Countersinking
18)Grind drill bits accurately
19)Select correct drilling speeds
2<F1c_licate the nomenclature of a twist
drill:
1 Clearance angle
1 Rake angle
1 Point angle etc.
21)Calculate the speeds of various sizes
drills using appropriate formulae.
22)Identify various metal joining

operations
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a‘n-d large holes
)Select correct tapping drill size

23)Fabricate metal container by Kneak
joining

24)Join metals by the grooving techniqu

25)Fabricate metal container by kneck

joining
26)Carry out soft soldering

27)ldentify the tools used for wood v!o‘%

28)Mark out and prepare wood for vari
operations as described in »
29)Carry out various WoodAwgm
operations using the tools in 743
30)Maintain all tooIsAa_nd machines used
31)ldentify the steps and tools involved i
making a simple machine part using
wood as.m_ateri‘ab
32)Carry out reaming operations:
On the bench
On drilling/lathe
Select correct speeds for reaming s

35)Select correct taps
36)Carry out tapping operation:
1 On the work bench
1 On drilling machine
1 On lathe
37)Calculate tapping drill sizes
38)Identify various types of plastic group
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39)Identify the characteristics of each tyj
40)Use conventional metal cutting tools

41)Carryout joining operations using

of plastic.
perform operations on plastics.

plastics .

Electrical Drawings
EEC 111

o

ntify standard symbols
% form Power experiments"” from thg

9.

10. Draw electronic circuits using standa

symbols

Identify different standardstny

Read and interpret Electg ilding
and Electronic diagr

Draw Symbolic EleCtriCal circuits
Draw Building wfri jdgrams

showing all @ ts, wiring,
conduits zswitch ®oxes, wall plugs.

Identify electrical and electronic o N
tl

Draw aple electrical circuit with
VO current source and other
cir ments.

symbolic diagrams to wiring diagrams
showing terminals and earth points a
how " 2 channel Oscilloscopes” shou
be connected without shorting the
circuit.

Draw a typical electrical installation
project using standard symbols.
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symbols
11.1dentify machine diagrams
12.Identify redline drawings
13. Carryout redline drawings marking
14.Use computer software to draw
electrical installation diagrams

16. Draw electronic circuit dia
computer software

15. Draw machine diagrams using \v
computer software r@s
u

Introduction to Digital Electronics
EEC 112

1. Demonstrate conversio
hexadecimal

2. Investigate the lo vior of AND,
OR, NOT, NA » and E>OR
gates.

3. Showt ate as a Universal G4

4,

o

Inter ables for logic gates
Veri&o an Laws using the various

ga S
struct the truth table of various logic

ates and combination circuits using log

gates.

7. Evaluate various combinational circuits
such as adders, subtractors,

8. Design and implement adders and
subtractors using logic gates

9. Implement adders and subtractors using
logic gates
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10.Design and implement ofHit binary
adder/subtractor and BCD adder using
digital ICs

11.Implement of 4bit binary
adder/subtractor and BCD adder using
digital ICs

12.Interpret truth tables for multiplexer.
de-multiplexers

13. Implement multiplexer and d

using logic gate e\
14.Design multiplexer and% lexer
udy o

using logic gates andQ) IC 74150
and IC 74154

15. Evaluate flipfl C ers, and shift
registers.

16.Implemeg SIPO, PISO, and PIP
shift rg % sing fliblops.

i 4-Bit ripple counteand Mod

2, and MoeN ripple counters

(o]s
@ate various combinational circuits,
e

uential circuits fliglops, and counters
using relevant software
19.Interpret Truth Tables for latches, flip
flops, and counters
20. Identify the Microcontrollers.
21. Identify Microcontroller Input/Output
ports, power pins, reset and clock pins.

22.Perform Basic Programming.
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23.Load the program from PC to
microcontroller via programmer.

24. Setup the hardware (vero board,
breadboard, microcontroller, led, senso

25. Interface microcontrollers with sensors

Technical Documentation and Report Writir
EEC 113

1. Identify types of technical
documentation \
2. Operate text %\
T Microsof't \Qy
T LaTeX. ®
3. Prepare si e dr
using Aur<o .
4.Conduct% pl e ce¢
prepar& aphs us
5. Us e o | aborati ve
1 |l e Docs.
6. p r m¢ludilogtits [

P re
spetific sections:
Q Client requirements

Specification
Proposed drawings
Bill of materials
Material and labour cost
estimation
1 Execution period
7. Write a project report based on list of

=4 =4 =4 =8 =4

VvV

project sections.

303



8. Identify mistakes in technical report
and correct them.

9. Identify guidelines for document
calculations.

10. Identify guidelines for graphs and
numerical data preparation and

representation. \v
11.Fi Il a Logboo %

out .
12Write a | ab or
13. Write a nontechnical re or.
1 Progress report
1 New De

I t
1 Rec #ﬁe ion
14.Prepare gemplete@ RAMS document.

aeomprehensive technice
ated to hypothetical or real
world scenarios in Electrical and

ctronics Engineeringindividual or
% up projects.
.Present the projects to the class for

17.Peer and teacher evaluation based o
clarity, accuracy, and professionalisn

9

X

Electrical Engineering Science |
EEC 114

1. Determine the effect of variable EMF
on single loop DC circuit.

2. Measure current and voltage of powe
source in a simple circuit using a

multimeter

@
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w

Verify Ohm's law.

4. Demonstrate series and parallel
circuits.

5. Verify the effect of varying resistance
on current flow in a conductor.

6. Veri fy the Kirchh
circuits. \

7. Verify superpositiorprinciple.

8. Determine the temperature£oefficj

of a resistance

9. Verify the heating eﬁ%%

10. Perform experimenft ta&termine the
DC power.

11.Verify Coul S using

experimeat.
12.Perfo %ment ocharging and
dis;l@ of @apacitor.

Industrial Health and Safety
EEC 115

1. Identify different types of safety signs
Identify workplace hazards in a real o
simulated environment.

%Document workplace hazards in are
or simulated environment.

4. Perform risk assessments and
recommend control strategies.

5. Select, use, and maintain correct PP
for specific tasks.

6. Selectappropriate signage according
locationspecific hazards.

7. Install appropriate signage according

locationspecific hazards.
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8. Apply relevant legislative requiremen
to assess workplace compliance.

9. Interpret key legislative safety signa
and documents.

10. Practice legal reporting procedures_fc
unsafe conditions under OHS la \

11.1dentify and record hazards in a
environment. 20 )

12.Record hazards in a work environme

13.Conduct a basic risk assessment anc
suggest control measurés, >

14. Apply appropriate hazard control

methods using the hierarchy of
controls. &SV

15. Report on hazarels to supervisors or
safety

16. Identify control measures in place an
assess their adequacy and

effectiveness.

@ply the hierarchy of control to sele
appropriate measures for specific
hazards.

18. Identify safety and health requiremen
19.1dentify Safety signs and symbols.

20. Demonstrate the use of PPE

i Safety boots
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@ treating minor bleeding and wounds.

Helmets
Goggle
Face Shield
Coverall
Earmuff
Harness
Nose Mask \

Hand glove
ise.

21.0rganize a simulated f
22.Debrief students; [

23.Demonstrat f nual handling o
machinery use.

= =4 48 -8_8_9_9_-°

%Carry out CPR

27.1dentify and use first aid materials an

% tools.

28. Apply appropriate procedures for

VvV

29.Immobilize limbs in cases of suspect¢
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fractures or sprains.

30. Perform abdominal thrusts for chokin
victims (adults and children).

Electrical Power |
EEC 121

1. Organize Industrial visits to observe tf
layout of Generation, Transmission ar|

Distribution of power systems. \v
2. Draw the layout of Steam pIan@~
[aNnt

plant, Gas plant, Solar and

N

3. Draw the layout of gener
transmission and distg
electrical power s

4. Draw the diagr erating statio
transmission ibution networks

with volt levels.
5. ldentif ic components of
dis @

systems
6. Deteéfmine balancing situations of

@neoted grid to distribution network

nsure power and load demand are
equal via calculation

7. ldentify the parts a fuse.

8. Demonstrate the function of a fuse.

9. Identify the moulded case circuit
breaker.

10. Demonstrate the function of an isolata

11.1dentify the difference between a circu

breaker and an isolator
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