UNIVERSITY OF NAIROBI
DEPARTMENT OF ELECTRICAL AND INFORMATION ENGINEERING

1. INTRODUCTION
The department runs B.Sc., M.Sc. and Ph.D. programs in Electrical & Electronic Engineering. The

undergraduate B.Sc. program consists of five years of study, and contributes to knowledge in
both fundamental and applied areas of Electrical Engineering. It provides a diverse curriculum
that instills in our students the skills, talents and creativity necessary for the varied and rapidly
changing requirements. This enables them to serve a wide variety of other fields that require
leadership, teamwork, decision making and problem solving abilities.

2. COURSES
2.1 BSCCOURSE

2.1.1 GENERAL
The undergraduate students complete a total of 76 course units distributed as follows (including

laboratories):

First Year 14
Second Year 16
Third Year 16
Fourth Year 16
Fifth Year 14
TOTAL 76

Each semester course unit has a total of 45 contact hours including lecturers and tutorials,
while a laboratories course unit has 60 hours per semester. The program incorporates a
practical “fourth term” internal attachment of eight weeks at the end of the second and third
years of study. For the fourth year of study, there is an industrial attachment during the long
vacations.

In the course codes, the first integer after FEE denotes the year study. The second integer
denotes as far as is possible, the subject area while the last integer denotes the semester in
which the course is taught; | for the first and 2 for the second semester. Where the last
integer is 0 it means that this is a course which is done throughout the two semesters such as
the Engineering Project in the fifth year of study.

In order to cover this syllabus, service courses shall be provided by the following Departments.

I. Civil and Construction Engineering FEE 252
2. Mechanical and Manufacturing Engineering FEE 241/2, FEE 251, FEE 261/2, FEE 121/2.
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3. School of Mathematics
4. Department of Physics

FEE 111/2, FEE 121/2, FEE 271/2, FEE 471/2, FEE 571
FEE 101/2

5. Board of Common Undergraduate Courses (BCUC).  CCS 001, CCS 008, CCS 010

2.1.2 BSC COURSE UNITS
FIRST YEAR

FEE 101 Physics A

FEE 111 Applied Mathematics A

FEE 121 Pure Mathematics A

FEE 131 Computer Science |

FEE 141 CCS 001: Communication Skills
FEE 151 CCS 008: Elements of Philosophy
FEE 161 Mechanical Workshop Technology
FEE 102 Physics B

FEE 112 Applied Mathematics B

FEE 122 Pure Mathematics B

FEE 132 Computer Science I

FEE 142 Electrical Measurements

FEE 152 CCS010: HIV/AIDS

FEE 162 Electrical Workshop Technology

SECOND YEAR

FEE 201 Physical Electronics A

FEE 221 Electrical Circuit Theory | A
FEE 231 Computer science llI

FEE 241 Engineering Drawing A

FEE 251 Thermodynamics for EE

FEE 261 Mech. of Mach. & Str. of Mat. A
FEE 271 Mathematics Il A

FEE 281 Laboratory IIA

FEE 202 Physical Electronics B

FEE 222 Electric Circuit Theory |

FEE 232 Computer Science IV

FEE 242 Engineering Drawing B

FEE 252 Fluid Mechanics for EE

FEE 262 Mech. of Mach. & Str. of Mat. B
FEE 272 Mathematics |l B

FEE 282 Laboratory Il B

THIRD YEAR

FEE 301 Analogue Electronics A

FEE 321 Electrical Circuit Theory 1A
FEE 331 Digital Electronics A

FEE 341 Electrical Machines | A

FEE 351 Electromagnetic Fields A
FEE 361 Mechanical Engineering for EE
FEE 371 Mathematics Il A

FEE 381 Laboratory Il A

FEE 302 Analogue Electronics B

FEE 322 Electric Circuit Theory Il B
FEE 332 Digital Electronics B

FEE 342 Electrical Machines | B

FEE 352 Electromagnetic Fields B

FEE 362 Instrumentation
FEE 372 Mathematics Il B
FEE 382 Laboratory Il B

FOURTH YEAR

FEE 401 Electronics A

FEE 411 Control System A

FEE 421 Telecomms. & Electroacoustics A
FEE 431 Electrical Power Systems | A

FEE 441 Electrical Machines Il A

FEE 451 Electrodynamics & Ins. Mat. A
FEE 471 Statistics

FEE 481 Laboratory IV A

FEE 402 Electronics B

FEE 412 Control System B

FEE 422 Telecomms. & Electroacoustics B
FEE 432 Electrical Power Systems | B

FEE 442 Electrical Machines || B

FEE 452 Electrodynamics & Ins. Mat. B
FEE 472 Numerical Methods

FEE 482 Laboratory IV B

FIFTH YEAR

FEE 501 Applied Electronics A

FEE 511 Control Engineering A
FEE 560 Engineering Project

FEE 571 Mathematical Methods
FEE 591 Laboratory V A

FEE 502 Applied Electronics B

FEE 512 Control Engineering B
FEE 560 Engineering Project

FEE 582 Management for Engineers
FEE 592 Laboratory V B

Elective Courses in Fifth Year (two per Semester)

Light Current

FEE 521 Telecommunications A

FEE 551 Microwaves and Antennas A
FEE 522 Telecommunications B

FEE 552 Microwaves and Antennas B

Heavy Current

FEE 531 Electrical Power Systems Il A

FEE 541 Power Electronics & Variable Machine Drives A
FEE 532 Electrical Power Systems II B

FEE 542 Power Electronics & Variable Machine Drives B
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2.2 MSCCOURSE

2.2.1 GENERAL
The MSc students complete a total of 9 course units in Part | of the program, distributed as
follows:

common option total

First Semester 2 3 5
Second Semester 1 3 4
TOTAL 3 6 9

Each semester course unit has a total of 60 contact hours including lecturers and tutorials. The
students proceed to Part Il (Thesis phase) after successfully completing Part | by passing all the

course units for their option.

Course codes have the first integer after FEE as 6 denoting Masters. The other digits are

applied as shown in the next section.

2.2.2 MSC COURSE UNITS

Core courses
Electronic Engineering Option FEE 610-618
Electrical Engineering Option FEE 620-629
Control Engineering Option  FEE 630-635

an o

Common Core Courses

FEE 600 Engineering Mathematics
FEE 601 Software Engineering
FEE 650 Research Methodology

Core Courses in Electronic Engineering
FEE 602 Analogue Electronics

FEE 603 Digital Electronics

FEE 604 Signal Analysis

Core Courses in Electrical Engineering
FEE 605 Electrical Power Systems

FEE 606 Electrical Machines

FEE 607 Power Electronics

Options in Electronic Engineering

FEE 600-607,650

FEE 618 Electronic Instrumentation

Options in Electrical Engineering

Option I: High Voltage, Switchgear & Insulation

FEE 620 High Voltage Engineering

FEE 621 Switchgear and Protection

FEE 622 Insulating Materials

Option 2: Electrical Power Systems Operations
& Planning

FEE 623 Electrical Power Systems, Operation and Control
FEE 624 Electrical Power Transmission and Distribution
Systems
FEE 625 Electrical Power Systems Planning and Management
Option 3: Electronic Machine Design, Control and
Power Plants

FEE 626 Electrical Machine Design
FEE 627 Electrical Machine Drives and Control
FEE 628 Electrical Power Plant Equipment and Auxiliaries

Options in Control Engineering

Option I: Optics, Fields and Waves

FEE 610 Optical Electronics and Lasers

FEE 611 Antennas and Wave propagation

FEE 612 E/M Theory and High Frequency Devices
Option 2: Telecommunications

FEE 613 Communication Systems

FEE 614 Digital Transmission

FEE 615 Computer Communication Network
Option 3: Electronics

FEE 616 Digital Signal Processing
FEE 617 Computer Architecture

Option I: Optimal, Linear and Non-linear Control

FEE 630 Linear Control Systems

FEE 631 Optimal Control

FEE 632 Non-Linear Control and Stability

Option 2: Automation, Digital and Adaptive Control

FEE 633 Digital Control
FEE 634 Adaptive Control, Learning Systems and Estimation
FEE 635 Robotics and Automation
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3. STUDENT ENROLMENT

3.1 UNDERGRADUATE

Male Female Total

Total Mod1 Mod2 | Total Mod1 Mod2 | Total Modl Mod2
First Year 125 55 70 29 10 19 154 65 89
Second Year 120 59 61 13 3 10 133 62 71
Third Year 128 62 66 23 12 11 151 74 77
Fourth Year 122 51 71 18 10 8 140 61 79
Fifth Year 73 52 21 16 8 8 89 60 29
TOTAL 568 279 289 99 43 56 667 322 345

3.2 MASTERS

Male Female Total

First Year 5 3 8

Second Year 22 2 24

TOTAL 27 5 32
3.3 PH.D

Male Female Total

Enrolled 1 0 1

TOTAL 1 0 1

4. INTERNATIONAL STUDENTS

Male Female Total

Undergraduate 4 0 4
Masters 2 0 2
Ph.D 0 0 0
TOTAL 6 0 6

5. NUMBERS OF GRADUANDS

5.1 UNDERGRADUATE

Male Female Total
Graduated 70 16 86
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FCH
USCH
LSCH
PASS

5.2 MASTERS

Graduated

32
35

Male
2

6 9
3 35
4 39
1 3

Female Total

0 2

1. Kiragu,Henry Macharia. Thesis: Enhancement of Low Resolution Mobile Phone Images for Improved
Interpretation of Visual Information
2. Manteaw Emmanuel Partey. Thesis: Multi-objective environmental/economic dispatch solution using
hybrid ABC_PSO algorithm

5.3 PH.D

Graduated

6. RESEARCH

Male
0

Female Total

0 0

6.1 PUBLICATIONS
Some of the reported publications and conference presentations are listed below
Title Authors Journal Conference
1.| Performance Alice Wahome International Journal of Engineering Science May 2013
Characteristics of Blended Invention. ISSN (Online):2319-6734,
Rice Bran Biodiesel In a ISSN(Print):2319-6726.
Diesel Engine www.ijesi.org Volume 2 Issue 5\May
2013\PP.35-41.
http://www.ijesi.org/papers/Vol%202(5)/Version-
3/F253541.pdf
2.| A GA/IPSO based Julius Kilonzi International Journal of Engineering Science July 2013
approach for system loss Charles and and Technology(1JEST)
reduction and voltage Dr. Nicodemus Vol.5 No 07
profile improvement Abungu Odero
employing arithmetic
crossover and mutation
3.| Solving the active Mr. Peter Musau | International Journal of Emerging Technology July 2013
distribution network Moses and and Advanced Engineering.
reconfiguration (ADNR) Dr. Nicodemus | Volume 3,Issue 7
problem taking into Abungu Odero
consideration a stochastic
wind scenario and
uncertainty by using
HBFDE method.
4. Power Loss Reduction in Mr. Peter Musau | International Journal of Emerging Technology July 2013

the Active

Distribution Network by
Doubly Fed Induction
Generator (DFIG)

Moses,
Dr.Nicodemus
Abungu Odero,
Prof. Mwangi

and Advanced Engineering, Volume 3, Issue 7
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Placement and Sizing
Using Ordinary Particle
Swarm Optimization
(PSO) and an hybrid of
Genetic Algorithm (GA)
and PSO (HGAPSO)

Mbuthia

.| Alternative Diesel Engine | Alice Wahome International Journal of Engineering and August 2013
Fuel from Kenyan Pishori Science Invention(1JESI)
Rice Bran. http://www.ijesi.org/papers/Vol%202(8)/Version-
1/L0281075070.pdf
.| A Colour Image Mr. Felix Owalla IEEE AFRICON

Watermarking Technique
Resistant to Affine

and Prof. Elijah
Mwangi

2013 Conference,
Mauritius, 9™ - 12"

voltage profiles

Abungu Odero

Geometric Attacks September 2013
.| UHF(700 MHz) Spectrum | Sewe Stephen International Journal of Scientific & Engineering | Nov 2013
Band Occupancy Arato and Prof. Research, Volume 4,lssue 11
Measurements,Analysis Oduol Vitalis ISSN 2229-5518
and Considerations for Kalecha
Deployment of Long Term
Evolution(LTE)
Deployment in Kenya
.| Effects of Distributed Julius Kilonzi International Journal of Scientific and Research | Dec 2013
Generation penetration on | Charles and Dr. Publications(1JSRP) ISSN:2250-3153
system power losses and Nicodemus

6.2

Senior Lecturer
Lecturer

Technologist
Secretary
Cleaner

Nog ko

Associate Professor

Graduate Assistant

[Ey

TOTAL

7.1

7.1.1

NN O MDD

S

ACADEMIC STAFF LIST

ASSOCIATE PROFESSORS
Elijah M. Mwangi: BSc Eng, MSc (Nairobi), PhD (Loughborough), MIEE, CEng. (Wales)

RESEARCH PROJECTS AND GRANTS

7. DEPARTMENTAL FULL-TIME STAFF

1

2. Maurice K.W. Mang'oli: BSc Eng, MSc (Nairobi), PhD (Pennsylvania), MIEK, REng.
3. Vitalice K. Oduol: B.Eng, MEng, PhD, (McGill), MIEEE

4. Jackson M. Mbuthia: BSc (Nairobi), MSc, D.1.C., PhD, (UMIST)
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7.1.2 SENIOR LECTURERS

NGO

9.

10
11
12

George S.O Odhiambo: BSc(Nairobi), MSc(Loughborough), DPhil(York), MIEK, REng
Mucemi K. Gakuru: BSc(Nairobi), PhD(Cantab), MIEEE, REng
Naryan S Walkade, B.E(Nagpur), M.E(Roorkee)
H. Ouma Absaloms: BSc(Nairobi), MEng(UTS), PhD(Kanagawa), MIEEE (Chairman of Department)
Wilfred N Mwema: BTech(Moi), MSc(Nairobi), Dr.-Ing.(Kassel), MIEEE
. George N Kamucha: BTech(Moi), MSc(Aberdeen), Dr.-Ing.(Kassel)
. Nicodemus A Odero: BSc, MSc(Nairobi), PhAD(JKUAT), REng
. CyrusW Wabuge: BSc, MSc(Nairobi), PhD(Tokushima)

7.1.3 LECTURERS

13
14
15
16

. Vasanth M Dharmadhikary: B.E., M.E(Poona), PhD(Nairobi)MIEEE

. Collins O Ombura: B.E(Mangalore), ME(IIT-Delhi)

. Victor Kyalo: BSc(Nairobi), MEng(Eindhoven), MIEEE, REng (On leave)
. Savero L Ogaba: BSc(Makerere), MSc(Loughborough)

7.1.4 GRADUATE ASSISTANTS

17.
18.
19.
20.
21.
22.

Peter O Akuon: BSc(Nairobi), MSc(Kwazulu-Natal), (On Study Leave)
Sayyid.A.Ali: BSc(Nairobi), MSc(Pretoria)

Peter.M.M Musau: BSc(Nairobi)

Oscar R Ondeng’: BSc(Nairobi)

Gevira O Otieno: BSc(Nairobi)

Abraham M Nyete: BSc(Nairobi), (On Study Leave)

7.1.5 PART-TIME LECTURERS

23.
24,
25.
26.
217.

7.

Stephen Kiambi: BSc, MSc(Nairobi)

Samuel K Kibaara: BSc(Nairobi), MSc(Cape Town)
Vincent O Adul: BSc, MSc(Comp)(Nairobi)

Josiah K Makiche: BSc, MSc (JKUAT)

George M Maina: BSc(Moi), MSc(Tshwane)

2 TECHNICAL STAFF LIST

7.2.1 PRINCIPAL TECHNOLOGIST

1.

Boniface K Chomba: Dip, HND(Kenya Poly), MSc(Egerton)

7.2.2 CHIEF TECHNOLOGIST

2.

Tom O Oloo: Dip.(Msa Poly), BSc(Egerton) (Acting Chief Tech.)

7.2.3 SENIOR TECHNOLOGISTS

N O~ W

Dunn N Murab: HND(KenyaPoly)

Charles M Kogi: HND(KenyaPoly), BSc(Nairobi)
Bonface Munyole: Dip, HND(KenyaPoly)
Christopher Waweru: Dip, HND, BPhil(KenyaPoly)
Luke Wangai: Dip, HND(KenyaPoly)

Alice Wahome: HND(KenyaPoly)

7.2.4 TECHNOLOGISTS

9.
10

11.
12.

13

Duncan Kinuthia
. Celestine K Philip: Dip(RTI), HND(KenyaPoly)
Edwin K Koech: Dip(Eldoret), HND(KenyaPoly)
Edwin Rukenya: Dip(Kirinyaga), HND(KenyaPoly)
. James K Kinuu: Dip(Kiambu), HND(KenyaPoly)

7.2.5 TECHNICAL ASSISTANTS

14

. Simon K Wakaminju
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7.2.6 TRAINEE TECHNICIANS
15. Constance O Mulaku: Dip(RTI)
16. Martin Wanyoike: Dip(Msa Poly)

8. OTHER NOTABLE ACTIVITIES

().

(ii).
(iii).

(iv).

(V).
(vi).

Staff News:

Prof Michael Njoroge Gitau of University of Pretoria and Dr Edward Wasige of the University of Glasgow
started their tour as External Examiners (for the heavy current option and light current option respectively)
to the Department.

Dr Vasanth Dharmadhikary was promoted to Senior Lecturer in October 2013.

Mr. Sayyid Ahmed Ali completed his MSc at University of Pretoria and resumed duty at the department.
Mr Boniface Chomba retired from service as Principal Technologist in August 2013.

Mr. Duncan Kinuthia, a Technologist, left the department on completion of his post-retirement contract in
November 2013.

Mr Naryan S Walkade retired from service in December 2013, after nearly 40 years of service to the
department.

Dr. Mucemi Gakuru proceeded on a 2 year unpaid leave from July 2013, to pursue pressing consultancy
projects.

Curriculum Development: Department was involved into exploration of starting programs in Biomedical
Engineering, Petroleum and Mining Engineering and Instrumentation and Control.

Curriculum Review: The draft zero curriculum for the BSc program has now been circulated for comments
from the departmental staff under guidance of the Thematic Heads. Stakeholder’s forum is expected to be
held in the first quarter of 2014

Collaborations: Initial discussions for collaborations with several institutions and organizations were
carried out. These included: Centurion Systems, Siemens, African Cotton & Textile Industries Federation
(ACTIF) Centre of Excellence, Johns Hopkins University- Centre for Bioengineering Innovation and
Design

Visiting: The International Dean for Africa, Glasgow University, UK, Prof. John Briggs made a courtesy
call to the Department on May 10th 2013.

Renovations: The laboratories were renovated to include office space for the technicians-in-charge while
also providing security for laboratory materials.
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