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Total marks: 100

INSTRUCTION: Answer only FOUR (4) questions.
Please use the answer booklet provided.

Question 1
With reference to basic electrical safety

(a) Explain FIVE (5) causes of electrocution fatalities in the workshop area.
(10 marks)

(b) Basic personal protective equipment (PPE) is required on board ships to ensure the
safety of the working crews. Explain FIVE (5) types of PPE that need to be worn in the

working area based on safety requirements.
(15 marks)
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Question 2
( With reference to AC circuit )

(a) Sine wave Electrical power on cargo ships is commonly generated at 440V. Using Figure
1 with a R; = 102 ,X, = 150, X = 12.502 and w =150 rad/s. Calculate the:

i.  The frequency of the circuit

(3 marks)
ii. The value of inductor L

(3 marks)
ii. The value of capacitor C

i (3 marks)

iv.  The current

(3 marks)
v.  Power factor

(3 marks)

R
'A"%
100
XL 2150
440V
XC T 125 Q
Figure 1
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(a) A figure 2 circuit having a resistance of 20 Q, an inductance of 0.3 H and a capacitance
of 250pF in series are connected across a 240 V, 50 Hz supply. Calculate:

i. The inductive reactance (X.),

(3 marks)
i. The capacitive reactance (Xc),

(3 marks)
iii. The total impedance (Z),

(3 marks)
iv. The current flowing in the circuit (I7),

(2 marks)

v. The voltages across the resistance (Vr), the inductance(Vi) and the

capacitance(Vc),
(6 marks)

R C L
|| N—
1
250 4F 0.3H
~_ )Vs=240v
f=s50Hz
Figure 2
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Question 3

With reference to the three-phase system

(a) Figure 3 shows the Delta-Delta system, calculates the:

i. Line voltage for source and load.

ii. Phase voltage for source and load

iii. Line current for source and load.

iv.  Phase current for source and load

CONFIDENTIAL

(4 marks)

(3 marks)

(3 marks)

(3 marks)

Rense= 59,0

Figure 3
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(b) Each phase coil of a wye-connected alternator generates an output of 120 V. The load
connected to this three-phase alternator consists of three 10 Q impedances connected
in wye as shown in Figure 4. Each impedance has a power factor of 80 % lag. Determine

the following:

i. Terminal voltage output of the alternator.

(3 marks)
i. Line current to the load bank

(3 marks)
ii. Three-phase power output of the alternator

(3 marks)
ii. Total kVA load on the alternator

(3 marks)

O

C=120V E ,_1_ i
)))“>A=120V A 21 Yt

a=1zoC\Ef 1EL Z=100
b
Tz

Figure 4
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Question 4
With reference to power electronics

(a) Explain the operation of a single-phase full-wave uncontrolled rectifier with R load

using the suitable circuit.
(9 marks)

(b)  Sketch the waveform of the output voltage, V,, , input current i, 5, and voltage across

the diode, ¥, p, for the circuit in part (a). Use APPENDIX .
(6 marks)

(c) The controlled single-phase full-wave rectifier circuit of Figure 4 has a resistive load

with R = 50Q and. The AC source is 120 ¥, at 60 H, and the delay angle is 45°

Determine:

i.  The average load currents.

(4 marks)
i. The RMS load current

(3 marks)
iii. The RMS source current

(3 marks)

V. =

V. sin

me

Figure 4
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Question 5
With reference to high-voltage
(a) Explain FIVE (5) important requirements in the personnel protection rule to prevent

accidentally touching live parts.
(15 marks)

(b)  Explain FIVE (5) steps procedure to connect the IR tester to the circuit under test with

safety earth connection ON.
(10 marks)

END OF EXAMINATION PAPER
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APPENDIX 1
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