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INSTRUCTIONS AND INFORMATION .
1. SECTION A is COMPULSORY gpd must
candidates. ' :

2.

3.

4.

5.

6.

7 /I;;g&rggmah n lm;l;s“wnl be disqualified if the candidate had not been

:Ve‘gsptg j\;ge Commission of Examiners prior to the examination.

8 Cand%ates arriving 30 minutes late will NOT be allowed to sit for

\;thQ examination. No candidate writing the examination may leave the
amination room before ONE hour after commencement has elapsed.

9. Programmable calculators must NOT be used by any candidate.

10. Wirite neatly and legibly.
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SECTION A

\/éUESTlON 1

You are the engineer at a new production shaft and are responsible for a man winder
on this shaft. You are therefore required to give recommendations and draft procedure
to ensure safe winding operations.

Please answer the following questions:

1.1 What are the reqwrements for the Winding Engine Driver's (WE in ter

(4)

1.2 What will your recommendations be in terms of te ;,wa,(..
empty conveyance, also show how you came
recommendation? " (8)
1.3 Due to loading operations and the process: :
shaft, clutching is an inevitable event :
Please draft a procedure for clutc]
operations of the shaft. (8)
[20]
QUESTION 2
A 525 V, 160 kW, 4-pole du?:‘ti nl "@h used to drive a centrifugal pump WhICh
feeds the cyclone of a mi ssing plant. It was decided that this motor will be
controlled by a vari rll\:lz\ﬁmh is capable of varying the frequency from
0 Hz to 120 Hz. The vanable c" rive uses the insulated gate bipolar transistors
(IGBT) for fast swm:}ung andr g the high frequency
b
2.1 Draw th\é\gi‘m;le onv grSIon circuit of the variable speed drive, and also show
Ahes for ach stage from the supply and to the output end. (10)
A %* 3
2.2 Wha 4§tmeant by Field weakening and at what condition does this occur on
motor h@, af are variable speed drive controlled? (5)
o ;» e
2.3 -,‘ﬁ:.v;‘_a;gy,are the benefits of using variable speed drives in pumping operations (5)
})@ [20]
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\/QUESTION 3

3.1 What does a term fiery mine mean?
3.2 What are the requirements for a refuge bay underground

E In case of a power failure on a fiery mine, what steps should be taken during
the power failure and when restoring power.

Name five steps.

T1210(E)(N16)T

(4)
()

(10)

Why do we need a switching procedure? Give TWO reasorls;‘é;\ : N 4)
- i j [20]
 JOTA T§“ECT|0NA 60
SECTION B
Choose only TWO questions from this section f
QUESTION 4
You have just been appointed as a shaf Underground Coal Mine. Your
shaft is equipped with two ventilatian fa e last few months, the two fans
failed interchangeably for extended S t| ne, puttlng employees' lives at risk
every time they failed. The fan un liable,and very costly to run and you have
made a decision to get "em e wIhe following are particulars of two fans
available for you to selectfr¢ \\
s
i an 1’ Fan 2
Capacity . § j 400 m°/s
Pressure %, : 5 kPa
Fan Eff.;glency\ 87%
6 Tga ¥ 96%
Direct drive
11,5 rev/s 10 rev/s
R 1,3 million R1,35 million
R650,000 R500,000
Swﬂchggar
Cost of Gearbox R 250,000
The selected fan is expected to operate for 20 years, and the present value per annum
at 12% over 20 years is R9,64. The cost of electrical power is R250, 00 per annum per
kW.
Which fan will you choose and why? [20]

Copyright reserved

Please turn over




(8190306) -5- T1210(E)(N16)T

~

QUESTION 5

5.1 The Directive from the Department of Mineral Resources on 'Flexible cables
used in hazardous areas,' dated 1 August 1993, in respect to self-propelled
mobile machines working in hazardous areas, was issued to enhance
Regulation 21.14.3.

5.1.1 Under what circumstances will collectively screened polyphase
power supply cables be allowed? K% (2)

5.1.2 What is the purpose of individually screened poly :

cables? (2)
51.3 Elaborate on the cable designs — other t
could be installed on a self-propelled m (4)
5.1.4 What type of cable should be i eIW\-%_:!‘;WO machine
components where there is relativ t between these
components? ¥ (2)
P
5.2 Explain why the operation of a plant at a-low pov
being wasted. N O (5)
o y Y- |
5.3 What economic criteria apply Q%Q /gg’;m
factor of electrical plant may.be raised? (5)
[20]
QUESTION 6
A 427 m diametegautogeno s il
relative density, 2,7.in the form of pulp at a relative density of 1,8. The pulp is
discharged intc‘*""a\su where'is diluted to a relative density of 1,25 and then pumped
20 m vertically and\15 »%ﬂéi%d‘ntally through a 350 mm diameter pipe to a cyclone.
6.1 Critical speed of the mill in r/min (7)
6.2 Water addition in the sump in litres per second (1/s) (6)
6.3 Power of the pump motor to elevate the pulp to the cyclone (7)
[20]
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QUESTION 7

A 1 MVA, delta/star, 6 600/400 volt transformer has an iron loss of 3 200 W and a
copper loss of 3 000 W at half-full load. The impedance is 4,75%.

Determine the following:

7A The overall efficiency at full-load 0,8 power factor lagging

4 s?“ondary

7.2 The line voltage to be applied tb the primary windings with the
short-circuited to produce full-load current in both the pri
secondary windings

7.3 The MVA fault value for a short circuit on the sec
transformer, assuming infinite capacity in the primary.
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