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SECTION A (COMPULSORY)
QUESTION 1

1.1 Explain in detai how to connect Up and recommission the winder using the
Spare stator.

1.2 Draw the power circuit of the stator reverser configuration. The drawing
should include the DC isolation as well as the DC contactors. The DC supply
is fed from its own generator set. .

1.3 Explain the working principle of the stator reverse'? wil .:f_:’reference to the

drawing in QUESTION 1.2.

QUESTION 2

1, Transformer 1.(No: 1A ) = 5 MVA = Impedance ( 2) = 3,5%

2. Transformer 2 (NeZA)= 5 MVA = Impedance (Z2) =3,75%
3. Transformer 3 NoZB)= 5 MVA = Impedance (2) =3,75%

~ \ neutral eérthing_ compensator will be installed with a rating of 300 amp for 10 sec
‘with restricted and sustained earth-faylt protection of 300/1 current transformers
installed on the mine side.

The pump station requirement is 10 M.

2.1 Calculate the fault leve] and fault current at the origin.
2.2 Calculate the possible full-load current at the origin.

2.3 Calculate the possible full-load current needed at the pump station.
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24 Select the appropriate
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overhead line conductor that will be necessary from the

table below. H-pole structures must be used. (2)
25 Calculate the volt drop over the distance, 4
26 What will the actual voltage be at the pump station? 2
2.7 Calculate the % voltage regulation at the pump station and indicate if this is
within limits. (4)
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QUESTION 3
3.1 Distinguish between THREE classes of fires and the type of fite extinguisher
that should be used in each case. (3x2) (6)
3.2 In an oxygen deficient atmosphere the Oxygen content is below a certain
- percentage.
)

Name the percentage.
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3.3 What causes an oxygen deficient atmosphere in an underground
environment? 2)
3.4 What are the sources of carbon dioxide and carbon monoxide in an
underground mine? 2
3.5 Name TWO toxic gases that are common in mining operations. (2)
3.6 Name gases that displace oxygen in confined spaces in a mine or works. (2)
3.7 How can an engineer minimise the risk of asphyxiation of employees on a
mine? (4)

[20]
TOTAL SECTIONA: 60

SECTION B

Answer any TWO questions in this section.
QUESTION 4

4.1

Determiri.g the refrigerant circulation (mass fiow) in each €vaporator and the
performance coefficient of the plant.

Given the enthalpy of the refrigerant:

At entrance to the condenser at 651,6 kPa 206 kJ/kg
After condenser at. 651,6 kPa 59,7 kd/kg
After first evaporator at 182,6 kPa . 180,97 kJ/kg
After second evaporator at 261 kPa 85,38 kJ/kg (10)
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4.2 Steam for an autoclave is taken from the main at a pressure of 2 MPa and
reduced to a pressure of 200 kPa.

Determine the condition of the steam after the reducing valve if the steam in
the main is 140 °C overheated.

The specific heat of superheated steam is 2,09. Below is a steam table.

P(Pa) | t(C) [ hr(kilkg) | Hig (kilkg) | Ha (</kg)
200 1202 | 505 2202 2707
2000|2124 | o008 1889 2797
QUESTION 5 | O

-

A48 MW, 11 kV separately excited motor, drawing 5,333 MVA 3t.0.9 nower factor
leading, drives a 50 000 m3h air compressor and is connected. in paraliel witn a
process plant drawing 5 MW at 0,8 power factor lagging. .
5.1 Name and describe the functions of FOUR other electrical protection devices,
besides thermal overload protection, you would expect to find installed to
safeguard the compressor motor. '

5.2 Calcuiat__e’the cembmed power factor whén the compressor and processing
plant operate sirh‘il"ltaﬁigously. . R

QUESTION 6

Given: Friction loss h = (0,001 x L x v3)/d.
Calculate the following:

6.1 Critical speed of the mill in rev/min
6.2 Water addition in the sump in I/s

6.3 Power of the pump motor to elevate the pulp to the cyclone (assume
efficiency of 68%) :

(10)
[20]

(8)

(12)
[20]

(7)
©)

(7)
[20]
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QUESTION 7
Briefly discuss the advantages of earthing the neutral point of a three-phase

74

7.2
73

power distribution system.
Distinguish between neutral earthing and equipment earthing.

You are the engineer in charge of trackless mobile machinery in a mine and
you have to install a test ramp.

Name and describe EIGHT considerations you need to keep in mind to
ensure[effective braking when designing and constructing this test ramp.

TOTAL:

(8)
(4)

(8)
[20]
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