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Total: 100 Marks

INSTRUCTION: Answer FOUR (4) Question Only

Please use the answer booklet provided.

Question 1

(@)

(b)

(c)

The “magnitude of the current to be carried by a circuit in normal service” Ib determine
by two methods, describe both methods.

(7 marks)
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Figure 1 Connection of the System

A distribution board has a RCCB at 83A with a residual IN=0.03A and the three final circuit,

each protection by a type of C MCB rated 25A as shown in Figure 1. Analyze the operating
time of RCCB and MCB under each of the following condition:

(i) A constant overload of 28A for 1hour in this circuit.
(5 marks)
(ii) A sustained short circuit current of 2000A from live to neutral in the second
gircuit.
(5 marks)

Based on Question (tb) calculate a high impedance sustained short circuit current of
63.75A from live to earth in the third circuit.

(8 marks)
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Question 2
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Figure 2: Scheﬁatic Diagram of the System

(@) Multi-core, PVC insulated cable connected to 3 phase motor rated at 400V, 15kW, 0.8PF
and 90% efficiency. This motor is subjected to frequent start-stop and operating at the
ambient temperature at 35° as shown in Figure 2.

i Find the minimum tabulated current are under consideration of IEE Regulation
BS60989 with start and stop current rating.

(7 marks)
i, Evaluate the size of the conductor are accurate with the current rating for cabie in
Table 4D2A |EE Regulation.

(5 marks)
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Figure 3: Diagram of the Circuit

{b) A heater rated at 230V, 3.5kW is to be installed using twin-with-earth PVC insulated and
sheated cable clip direct in a roof space which has an ambient temperature of 40°C. The

circuit is protected by 15A MCB. The cable is bunched with four other twin earth cable for
a short distance as shown in Figure 3.
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(i) Calculate the minimum tabulated current rating of the circuit
{5 marks)

(i) Evaluate the size of the conductor.

(8 marks)

Question 3

A factory plan to install 1 unit a synchronous motor (3 phase). The motor is required to design a

complete circuit in order to control a forward reverse movement with complete installation.

(a) Find the delta connection base on circuit diagram for this motor,

(8 marks)
(b) Analyze a power circuit for this connection of circuit to the 3phase power supply.
(8 marks)
(c) Evaluate a control circuit (schematic diagram) without stop push button.
(15 marks)

Question 4
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Figure 4. Connection of Power Outlet

Figure 4 shows the circuit that feeding a group of ten 230V socket outlet. The length of the cable
from the protective device to the group of the socket outlet is 17m. The circuit is the single core,
copper conductor, PVC insulated cable, clipped direct on nonmetallic surface. The expected
average connected load of each socket outlet is 180W at 0.9 power factor. The earthing system

is TN-S with measured value Ze of 0.3Q and CPC 2.5mm is used. The installation will through an
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area where the temperature may reach 35°C. By neglecting the thermal insulation correction

factor, and assuming that short circuit current is 1.5kA and k = 115. Full load current in this circuit
is 5000A.

(a)

(b)

(c)

(d)

(e)

Find the design current (Ib) of installation.

(2 marks)

Find the appropriate size of Miniature Circuit Braker (MCB) to be used by selecting type B.
(2 marks)

Calculate the minimum tabulated current (It,min) and evaluate appropriate conductor size.
(7 marks)

Calculate voltage drop of the installation satisfying the requirement 1.5% and create a
suitable size of cable based on current rating.

(10 marks)

Find the clearance time of fault current protection and the appropriate size of conductor as
per common practice in 17" Edition IEE Wiring Regulation (BS 7671:2008).
(4 marks)

Question 5
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Figure 5: Diagram of Motor Installation
(a) Find the type of protective device and the requirement breaking capacity for the circuit supply

to a 3 phase motor which rated at 20kW, 95% efficiency and 0.85 power factor as shown in
Figure 5. This mator has a DOL starter. The main switchboard is fed by a 1-MVA, 22kV/400V
transformer which the circuit current is 28.86kA. Find the current rating of the circuit breaker
for an ambient temperature 20°C and 40°C respectively.
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(8Marks)
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Figure 6: Schematic Diagram

(b) The low voltage supply to high risk block is shown in Figure 6. A short circuit occur inside the
final distribution board at the top floor. The fault current is 200A. Calculate the operating time
of the incoming protective device at the final DB under the following assumption:

(i) A type B MCB rated at 32A.

(3 marks)
(i) A type 3 MCB rated at 32A.
(3 marks)
(iiy A RCCB rated at 40A with In= 0.03A
(4 marks)

(c) Base on guestion (5b) evaluate the operating time of MCCB rated at 300A at the main
switchboard of the block.

(7 marks)

END OF EXAMINATION PAPER
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Appendix 1: Table 4D1B
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Appendix 2: 4C1

Appendix 3: Table 4C2
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Appendix 4: Table 4DIA
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Appendix 5: Table 4B1
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Appendix 6: Table 4B2

Appendix 7: Time Current Characteristic of MCB by BS 60898
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Appendix 8: 4D2A
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Appendix 9: Time Current Characteristic of a typical MCCB
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Appendix 10: Graph Prospective Current r.m.s AMPERE
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Appendix 10 : Table of Time Current Characteristic of MCB by BS 60898
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Test Type Test Current | Initial Test Period Result
Condition
i B,C,D 1.13In Cold +>1h(for In < No Tripping
63A)
+>2h(for In >
63A)
2 B,C,.D 1.45In Right after test | +>1h(for In < Tripping
1 63A)
+>2h(for In >
63A)
3 B,C,.D 2.25In Cold 1s<+<60s Tripping
(In<32A)
1s<+<120s
(In>32A)
4 B 31n Cold +>0.1s (i.e No Tripping
C 5In instantaneous
D 10In tripping does not
accurs)
5 B 5In Cold +>0.1s(i.e Tripping
C 10In instantaneous
D 50In tripping occurs)
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