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(81 e0306) N1650(EXN14)H

DEPARTMENT OF HIGHER EDUCATION AND TRAINING
REPUBLIC OF SOUTH AFRICA

NON-NATIONAL cERTtFtcATE: ENGTNEERING CERTTFICATE oF
COMPETENCY

PLANT ENGINEERING' MINES AND WORKS
TIME: 3 HOURS

MARKS:100

NOTE:
required nur"ber of questions will be marked. All work you co ill
be marked nust be clearly crossed out. i - ttt 

,:,,,,be marked nust be clearly crossed out.

INSTRUCTIONS AND INFORMATION

ALL the questions - SECTION A are

Answer any TWO of :-e four questio

Read ALL the questio-s carefully.

Number.n"m8''.$ll.,,nu'oer-ngsysteffiuS€dinthisquestion
:::tl:lr:::iii::'',::iii:i:ili'

p a p e r ' 

' 'iiii:::::::':' 

': ttttttt 
'' lit.:::tl;):):)t't'li

Rule off across the page c ^ completion of eacn question.

show ALL dflr"nJ;
1i",,,,',,, ii"r, 

tr,a "'iii .,:::::

Examlnation results will b= disqualified if the candidate had not been
acce0t$i,by,the Commissior :' Examiners prior to the examination.

Cand,idhtesr"i..arriving 30 minu:es late will NOT be allowed to sit for the
.examination' NO candidate rvriting the examination may leave the
examinatioh room before ONE hc;r after commencement has elipsed.

, 
"' 

t;

Writ€ neatly and legibly.

a-z-

1.

2.

3.

4.

5.

6.

7.

8

9.
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SECTION A

QUESTION 1

N1650(EXN14)H

You as a shaft engineer are doing your rope examinations monthly. During the last
Electro Magnetic Testing (EMT) exam one of your student engineers wanted to know
how to read a rope trace. He supplied you with the following abbreviated rope trace for
an explanation:

Erol';et: '",'uire

LLr -Ji rli lcl

J

-J-

l

r,,,,,,,,,..'iiiit,.irr,,. 
..,,.._:_1::1.1 How would you explain the,....iesu.[tslffi* s 1,A I 2,8 I 3,C to him?

- ,,111;:,.ii:1":' 

i:iiiii11l. 
"iii ii:,:,,,,,,,,,,,,,,,iii"" 

"""i'i",',,,,,,,,,'' 
'

1.2 How would you-ry,1ain,,,,-$.,..: trff of section 4,D to him?

.+t+tl''.,,,,ii,,,,,,,,i:l'',,,,'1.3 How do you=:ffiterpr,et=&e tracii at position F and how wouH you erylain it?

1.4 What would be the cause of the resllt of the trace at postion 5.G

(2)

(2)

(2)

(2)

(2)

(4)

What would be the cause of the resllt of the trace at postion 5.G
indicated?

1.5 What"lyould be the cause of the trace betaving as recoroe.: at position H?

*,.,,,,,o,. 
ii:iii....Lr,,LilLiiiiililii',,..',,,'",i,=

I c* 
.?,,',.9,4,|ru#Filcalibrate 

the EMT head before you do the EMT examination?

1 7 u-**+*,lffictice, how would you remove a broken wire?

'1.8 Explain, by means of a simple drawng, the working pri'3,p e of the EMT
testing head. (4)

[20]

(2)

I
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welding during maintenance

You are an engineer in a high
one coded welder working for

ength in welding

tr e transportation and

and you have three boilermakers and
them permission to do metal arc

ma ^:=-a-:e Jays.

N1650(EXN14)H

QUESTION 2

You are a newly appointed engineer in a process plant. The plant needs upgradingand your electrical reticulation system needs to be upgraded as well. you need tomake a decision to install transfoimers in parallel and there are several conditions thatneed to be met' when making your decisions you must consider the maintenance ofthe transformers.

2'1 ln your opinion' why would you install transformers in parallel rathetiirrthan toinstall one big transformer? - "' r""' 
,,,, ))::::,,

2'2 If you decide to install the transformers in parallel, *t*atl *itt be theadvantages of ooing so? 
rgi urrv'r 

:rr 
,qr YYlrr rrE I'rre

Name and describe FOUR advantages. 
,,,,,r,i,1:lllill.ilit,,,,,,,,,,,, 

' 
r 

- 
:ir:,:::

2'3 Name FouR conditions to fulfil before you can in.tltt.'.iilnsformers irn parattet.ln your own words describe why you think these ,l"ioitirijr'Ir*'I"."..rry.
2.4 Name any FOUR rc rtine tests that you will be doin!r,,'.*n tnlte transformers.

QUESTION 3

(2)

(8)

(8)

(2)

l20l

3.1
(1)

(14)

storage of oxyacetylene
(5)

l2a1

TOTAL SECTION A: 60
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SECTION B

N1650(EXN14)H

Answer any TWO of the four questions in SECTION B.

QUESTION 4

Two 3-phase, 6,6 kV, star-connected alternators supply a load of 300 kW at 0,8 pf
lagging. The synchronous impedance per phase of machrne A is (0.5 + j10) ohms and
of machine B is (0,4 + j12) ohms. The excitation of machine A is adjusls6 so,,,t*rat it
delivers 150 A at a lagging power factor and the governors are set in such a way that
the load is shared equally between the two machines. 

,,,, 
,,),)1,," ,.,.i.

", :,:::::::t:i,,:i:::)))'4.1 Determine the current, power factor, induced ENIF and load angle for eaCh
machine. (16)

4.2 Sketch an autotransformer and describe its use ,, (4)

' 
i""""' t2o]

t;):::

QUESTION 5

A 200 tonnes electric train runs according t6"i'''' ': towing quadrilateral speed/time
curve: ''r::r:rr:::r:::::

o A uniform acceleration from rest of t::,:km/h/s for 3l seccnds
o COaSting fOf 50 SeCOndS ,,,,,,,,,,,,,,,,,,,,,,,

. Duration of braking is 15 secondg: :.: ,::i:: l,i...,.,,,, ,

5.2

i+:

change if there b a downward gradient of 1o/o rather
in the tracks?

E

(6)

(6)

51

5.3

-:
,:;+

(8)

[20]

How will spe
than an upw

"""""""'
::::::::::]
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QUESTION 6

N1650(E)(N14)H

6'1 Lamps lvith an intensity of 300 candelas are used in an underground mine
haulage

lf the average distance from roof to floor can be taken as 4,5 m, determine,
using practical assumptions:

6.1.1 The iiluminance direcily beneath the ramp in the middre 
_,,,,,,,..i.,,,.i,i.,,,.,ir,

6-1-2 The illuminance midway between two lamps in the haulage. li:ii.,n*g1*,,u

..*il -. (',,,','r'u (4)

6-2 Briefly describe the considerations that should be taken in "d8e6ent be.fore
installing a booster fan in a coal mine. 

.+:,:,,,,,i 

-..,j,r.,..,,r]*,,,,,,,,,,,,. = 
(6)

6.3 State TEN issues that must be addressed by ,"n$in 
"rr"wf 

i,,,r"gard to
providing early detection and preventing ignition of ft5t,lameH: ffi. (10)

.=,,a.=,r 

"t".,,,,,,,,,,,,,r,,. '":::::t:i::':';i ,,,ii;r;' 1201

' 't"*,,,,. *i:'
QUESTION 7 (Graph paper needed for this g.gry,..:'loni1 ,., "'i',,,,,,,,,,,,,,,,,,,,, 

i"

7.1 The run-off water fronr a slime oa€=s_+ryp.t tro, a large pan to the
evaporator pgld thrurgh a straight piffine, ES fm long and with an inside
diameter of 230 mm, fofiow.,ed by a pipe.:J5 km longland with an inside
diameter of 190 mm. fhe hE+ght of the pond above frr" pan is 6 m. The
pump runs at 900 r/mh and has a oerlormannp clrnm as oiven hetnur Tho

-6-

and haSia
s 0,007. I'iii

The
friction factor for the pipe

7 .1.1 the,,,,gbwer ccnsumption of the pump.

(a) Calculate the max3 .rm speed of the second pump, given that it
is limited by the 60c <pa rating of the pipeline whiie [eeping the
speed of the first purp constant. (6)

(b) Calculate the power o"awn by the two pumps operating in series
at the above point (6)

7 '2 State the cause of unbalanced forces on a single inlet impeller and discuss
preventative measures. g)

1201

TOTAL SECTTON B: 40
GRAND TOTAL: 100

Copyright reserved

(4)

7 rmp is;c.nected in series just after the first pump to
the add: c^al water during periods of high rainfall. 

'The

lpump should :-- at the highest allowable rp""d to handle the
volumes.


