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Section A (Total 60 marks)
Answer ALL Questions

Question 1 (CLO 1)
With refergnce to basic electronic system, Ohm’s Law series and parallel circuit.

(a) A basic electronic system involves components and elements to produce the output.
Determine the function of component resistor, inductor and capacitor in the circuit.

(5 marks)
(b) Describe the characteristics of a series circuit in DC circuit theorem.
(5 marks)
(©) In a ship’s navigation light system, there are three resistors with10Q, 20Q, and 30Q are
' connected in series. Determine the equivalent resistance for the circuit.
(5 marks)

(d) The vessel's electrical panel involved a simple circuit of resistors, R1, R2 and R3 are
connected in parallel, with the value of 120, 6Q, and 4Q, respectively. Produce the total
resistance of the circuit that needs to be used for the control panel.

' (5 marks)

Question 2 (CLO 2)
With reference to DC circuit theorem — Nodal and Mesh Analysis

(@) Explain Kirchhoffs Current Law (KCL) and Kirchhoff's Voitage Law (KVL) applied in
electrical systems onboard ships.
' (5 marks)
(b) By using KVL, determine the current, J, flow in the circuit with a given element of power
supply 12V. The resistors involved are R1 = 2Q, R2 = 4Q and R3 = 6Q, connected in
series. Produce your answer in mA.

(5 marks)

(c)  Explain the main difference between Nodal and Mesh Analysis in DC circuits.
(5 marks)

(d) Referring to Figure 1, explain the current looping |+ and |2 shown in the circuit.
(5 marks)
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Figure 1
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Question 3 (CLO 2) _
With reference to DC circuit theorem — Kirchhoff Laws, star delta transformation

(a) Define Star-Delta (Y-A) transformation that is used in shipboard electrical systems.
Illustrate your answers by including an appropriate formula(s).

(10 marks)

(b) A marine engineer is trdubleshooting a ship’s radar power supply system. Convert the

following Delta resistors into equivalent Star configuration. Given the values of resistors

are Rag=6Q, Rec=90 and Rca = 3Q.
(10 marks)
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Section B (Total 40 marks)
Answer TWO Questions ONLY.

Question 4 (CLO 2)
With reference to DC circuit theorem — superposition theorem and source transformation

(a) Compare the Superposition Theorem and Source Transformation used by the marine
engineers to troubleshoot a complex DC circuit onboard ship. Provide examples to support

your answer.
(8 marks)

(b) In superposition theorem, considering a circuit in Figure 2, calculates the value of Vx due to

the 16V source.

(6 marks)
f15A
My |
16v [ 20 o |
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_3A

Figure 2

(c) Calculate Irefor the circuit shown in Figure 3, by simplifying the circuit using Source

Transformation.
(6 marks)

Figure 3
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Question 5 (CLO 1)
With reference to Single — Phase AC Circuit RLC with complex power

(a) A single-phase RLC series circuit has the following parameters shown in Table 1.

Table 1.
Resistance, R. 200
Inductor, L 0.2H
Capacitor, C . 100uF
Supply voltage, V | . 240400 V (rms)
Frequency, f 50Hz

i. Calculate the total impedance, Z.

(4 marks)
ii. Calculate the current, | flow in the circuit.
(4 marks)
ii. Find the complex power, S and express it in the form, S=P+jQ
(4 marks)

(b) Assuming a single-phase AC circuit consists of a 100 V rms voltage source connected to a
series RLC load. The load consumes 800 W of real power and has a power factor of 0.8
lagging. . B
i. Calculate the apparent power S and reactive power Q.

(2 marks)
ii. Determine the magnitude of the current.
(2 marks)
ii. Write the complex power in rectangular form.
(4 marks)

" Question 6 (CLO 2)

With reference to transmission line parameter (3-phase circuit), transient current in RLC
circuits.

(@) A marine auxilia Three similar coils, each of resistance 7 Q and inductance 0.03 H are
‘connected in Delta across Country A at 415 V, 3-phase supply, as in Figure 4. Note that
the generator configuration is symmetrical with the line voltages. Calculate the following: -
i. The line voltage and its phase voltage

(2 marks)
i. The phase current
(2 marks)
iii. The line current
(2 marks)
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iv. The power factor

v. The active, reactive and apparent power taken by each phase of load

vi. The total active, reactive and apparent power taken by the load.

ha

F 4

Vi = Vi

Figure 4.
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(2 marks)

(2 marks)

(3 marks)

(b)  The circuit shown in Figure 5, has a load being fed by a voltage source through a

transmission line. The impedance of the line is represented by (4+j2) Q the impedance and

a return path. Calculate the real power and reactive power absorbed by:
i. The source,

ii. The transmission line

iii. The load for the circuit.

1 40hm j20hm
A "t'n\—o—l
<
o ? 15 Ohm
220/0° Viems (2} i

Source < Line —™ 4

Figure 5.

END OF EXAMINATION PAPER
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Formula Sheet

Ohms Law General sinusoid
V = LR ' — :
v(t) =V, sin(at + @)
Equivalent Resistance in series. Maximum power dissipated
R,=R +R,+--+Ry=> R, |RB=Fu = Fom=7p-
n=1
Voltage Divider Power at load
R 2
v, = " v P= iR = Vin
n =R, = | —*— | R
Equivalent Resistance in parallel Phasor relationship
R
v=Ri V=Rl
1 _1, 1 1 . -
] e —_— V=L—x V= Jaﬂ_]
R, R R, R, a_
C P re-_.
dt - jeC
Delta to Star Star to Delta
_ KRR z o R+ RR+RR,
' (R,+R,+R) ‘ R,
R: _ RGR“ R, = RR, + R}zzks + R R,
(R,+R,+R) 2
_ RaRb ' Rc — R1R2 +R2R3 + RSRI
' (R, +R,+R) &
Trigo identities Sine to Cosine vice versa
sin{d + B)=sindcosB * cosdsinB | sin(@t = 180 = —sinat
cos{d + B)=cos dcosB T sindsin3B cos(onr 180%) = —cosat
sinfwf £ 90%) = tcoswt
cos{er = 0% = Fsinwl
At resonance basic. At resonance frequency
XL = Xg = wL = 1 _ 1
w( f;. =
274LC
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Series Resonance

Parallel resonance
V2
2 S
o-LX X _ol Q_<XL)_R_R
I’R R R v X, ol
1 &)
(—)
Q:__IzXC_XC oC — 1 (I/sz)
I*R R R @ CR ' X R R
0= = = = wCR
/, Yy %o (=
Q = r ( R ) C
BW f
0=
BW
Bandwidth - Half-Power (Cut-off) Frequencies
BW = f2-f1 -
Hh=1, e
fz = fr -*'22K







