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INSTRUCTIONS TO CANDIDATE

Marks for each question are indicated in the brackets.
The pape. f TWO, sections; AadB.
Attempt2A’E Lo guestions in section A and ANY THREE (3) questions in section B.

Candidates are provided with a separate answer bo .o k | et

o M 0 e

DO NOT write on this question paper.

This papeéer'consistsof FOUR (4) printed pages
Candidates should check the question paper to ascertain that all pages

are printed as indicated and that no questions are missing.
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SECTION A (40 MARKS)
Attempt ALL the questions in this section.

1. During a mew., motetion,.dt, As;highly.recommended o hae a poper dat
alignment.'State' THREEeffécts of poor et alignment (3 marks)
2. Aninstaller is preparing cable trays for a machine room. List THREE advantages of using
cable trays in electrical machine installations. (3 marks)
3. Correctcahble siz.ing, isnecessary for machine installation. State FOUR conseguences of
using undersized cables. (4 marks)

4. Meachre byout soud be desgred in line with perating procedure. List

FOUR importance of conducting a proper electrical machine layout design before
installation. (4 marks)
5. All metallic surfaces of an electrical machine must be earthed as one of the safety
precautions. Define earthing in the context of safety in an electrical workshop. (2marks)
6. An installer is preparing to mount a 3-phase electrical machine on a reinforced base. List
THREE requirements of a good machine foundation. (3 marks)
7o 1Al ne-ea,5,ks why documentation is emphasized after installation. State TWO reasons for
keeping installation records. (2 marks)
8. During the assembly of the motor control panels, various components are used. Name
THREE protective devices nomally fited insice avmito I panet distribution bolapd

(3 marks)
9. Before connecting a motor to supply, the installer should check the contents of the name
plate.why nameplate cda b impoart (4 marks)

10. After motor installation, key tests are crormde-uicte he.machine-isnsafe-and
functional. State FOUR such tests (4 marks)
11. A technician is preparing to install a motor in a humid environment. State THREE
messures sl 0 protect theinSt' noisture’ingress: (3 marks)

12. You are contracted to install cables to power a 22 kW motor. State THREE criteria for

selecting cables for the installation. (3 marks)
1.3, .up,generator s critical to ensure safety, performance, and ddrabibity.~lVist TWO
critical factors that must be considered when mounting an electrical machine. (2 marks)
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SECTION B (60 MARKS)
Attempt Any THREE Questions in This Section
14. Asynchrongus mobenstalle.d in.a cement factory for a bge boner.
g Outire FIVESsite'conaditions'td consider before insalltion (10 marks)
b)) Describe the systematic procedure for terminating electrical cables in this industrial
installation. (10 marks)

15.

§ A 1100 V, 50Hz delta-connected induction motor has a star-connected slip-ring rotor with
a phase transformetion ratio of 38. The roto rr e s is taakage reactance are

0.012 ohms and 0.25 ohms per phase, respectively. Neglecting stator impedance and

magnetizing current determines:

i. The rotor current at start with slip-rings shorted (2 marks)

ii. The rotor power factor at start with slip rings shorted (2 marks)
t/at-4%:slipwith slip rings shorted (4 marks)
iv. The rotor power factor at 4% slip with slip rings shorted (1 mark)

v. The external rotor resistance per phase required to obtain a starting current of 100
Amperes in the stator supply lines (5 marks)

b) To sonous motoroperation in industrial setings, there are several methods thet
can beze mopslioyred. Outline THREE of these methods used. (6 marks)
16.
§ A 25 kW, 250 V, dc shunt generator has armature and field resistances of 0.06 ohm and
100 ohm, respectively. Determine the total armature power developed when working.
i. Asagenerato i del iv enibng 2 5/KkW (5 marks)
ii. As a motor taking 25 kW input. (3 marks)

b With digital technologies, condition monitoring of machines has become more reliable.
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I. Explain THREE parameters commonly monitored in electrical machines. (6 marks)

ii. Explain, THREE b ene.fits of adopting condition monitoring. (6 marks)

17.

). Alternators are used to convert mechanical energy to electrical energy in power plants.
Explain the functions of FIVE major parts of an alternator. (10 marks)

b)) Cable routing forms an integral part of machine layout design. Poor routing increases
safety risks and reduces efficiency. Explain FIVE factors that guide cable routing in
layout design. (10 marks)
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