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- SECTION A (Total: 60 marks)

INSTRUCTION: Answer all {THREE) questions.

Please use the answer booklet provided.

Question 1
(a) i. Name three (3) types of ship services system fitted onboard ship
(3 marks)
ii. Name two (2) types of ship systems available onboard ship.
{2 marks)
{b) Figure 1 below shows series-parallel resistor circuit. Determine:
i Total Resistance
{3 marks)
it. Total power absorbed in R1
(3 marks)
521 < R
S 60
& R2
50V \f—") R3

16 Q 80

R5
70

Figure 1
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(c) i. Define the auxiliary equipment and give four (4) examples.

(6 marks)
il. Describe two (3) from four (4) characteristics of a system to minimize the safety
risk to personnel and equipment.

(3 marks)
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Question 2

(a) The block diagram in Figure 2 is a conversion of AC to DC voltage system.

i. Name the correspond devices to A, B, C and D.

(6 marks)
ii. State the function of devices A, B, C and D.
(6 marks)
i, Draw the waveforms 1 until 4 for each block output to convert voltage from
AC to DC.
{8 marks)
Waveform 1 Waveform 3
Waveform 2 Waveform 4
AC i A : B l i C : D _lb Regulated
Supply DC Voltage.
To Load
Figure 2
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Question 3

(8) Figure 3 shows the delta to star connection for three phases AC. The source is 400V
and the load is 10kW.

(i) Calculate the phase current (Ipn) for both source and Ipad.
(8 marks)
{iiy Calculate line currernit (lune).
(4 marks)
Source
7EEY
400V
10 KW
Figure 3
{b) Figure 4 shows the series RLC circuit. Given 2mf = 120, Calculate:
i. The frequency of the circuit.
(2 marks)
if, The value of inductor L.
(3 marks)
iil. The value of capacitor C.
(3 marks)
"R
Ay
100 |
- XL %1 50
100 vV &) '
' XC T 1250
Figure 4
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer ONLY TWO (2) questions.
Please use the answer booklet provided.

Question 4
(a) Switchboard is one of the main parts in power distribution onboard ship.

i State {he function of the switchboard.

(2 marks)
i Give three (3) components that can be classified as switchboard.
(3 marks)
(b} in electrical system, there are three (3) types basic circuit fault. By referring Figure 5,
describe each fype of fault and specify its impiication (effect) to the circuits.
(9 marks)
LOAD
Figure 5
(c) AC generator produces voltage and freguency.
I, State two (2) effect if the generator facing higher voltage.
, (3 marks)
ii. State two (2) effect if the generator facing higher frequency.
(3 marks)
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Question 5

(a)

(b)

(c)

State the reasons why it necessary to parallel (synchronizing) the generators onboard
ship.
(2 marks)

Two generators are load sharing in paraliel where Generator 1 delivers 500kW at 0.8
power factor lag and Generator 2 delivers 400 kW and 350kVar fag. Determine:

i. The KVar loading of Generator 1.

(3 marks)
ii. The power factor of Generator 2.
{3 marks)
fii. The fotal busbar ioéding in KW, kVar and power factor.
(3 marks)-

Anaylze four (4) general techniques (Planning, Backround knowledge, Diagnostic
performance and Search strategy) used to solve the fault finding.

(9 marks)
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Question &

Figure 6 is a circuit diagram of the ship power system including the emergency and shore
supply. Answer the following guestion:

(d}

(€

e, Lty e O, bt b ]

Figure 6

Describe a sifuation when the shore supply will be utilized by the ship.

(3 marks)
There were five (5) procedures to carry out the connection of shore supply cable to the
ship. Give any three (3) of the procedures

(6 marks)
What is the source of emergency power supply?
{1 marks)
By referring on answer 6(c), state the reasons this source is installed onboard ship.
(3 marks)
State four (4) seivices provided by the emergency generator,
(4 marks)

in phase transformer, normally it composed of 3 separate single phase units
interconnected to form 3-phase arrangemeni. Explain about delta-delta transformer

connection.

(3 marks)
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S2= P2 + Q2
pf=cos 6
P=lV
P={Vcos B

1
Zrfec
2= R2+ X2
X = 2]l
Ve = Vs(1-FC)

Xo=

L
Ic= EQVRC

Star

Vi =3 x Ver

I = lpn
P=vV3V./.cos6
Delta

Vi = Ver

It = N3 x ey

Jpp = TP
PH ™= zpm

P=+3V, I cos@
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