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fLECTROTECHNOLOGY
attempt SIX questions only,
All questions carry equal marks,

marks for each part question are shown in brackhets. Ag,

1

seclion resistances are for go and return,

Calculate EACH of the follawing:

(3l the current in cach cable section: (8

b} the pawer lows in each cabile SeCtion; EL

ic) the p.d. at each load 13
a0 A

Fig Q1

[OVER
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4.

A relay coil has a resistance of 200 0 and the current requited to opefate the
relay s 150 ma,
When the coll & connected to o 50 ¥ d.c. supply it takes 40 me (or [he relay to

operate, =
™ L | 'I.Lrh
(a) Calculate EACH of the Tollowing: '
() ¥,
(11 the steady state relay current; G - AT § 1)
A
{11 the time constam for thie cail; tal
i)

(i) the inductance of 1l coil,

(B] To Increase the operating time for the relay, a 50 O resistor 15 connected in
series with the coil,

f
Determine the new operating Lime for the relay. i)
Three jdentical coils are star-connected across a three-phase, 440 V, 60 Hz,
power supply and consume a total power of 3 EW at a power factor of
0.8 lagqing,
y . T
{a) Determine the resistance and inductance af each coil. " ! : (B}
. . i1|ll -
T
ib) Calculate the current in each line if one coil 1 . B
\M-ll,. i rr“ ‘*J
{1} short-circuited,; F
i1} open-circuTe. 4]
A three-phase electrical load of 800 kW 15 operating at a power factar of
0.7 lagging. It is desired Lo imprave the supply power factor to 0.92 laggmg by
connecting a synchronous mator driving a load of 200 kW wath an elhciency of
P15
Determine EACH af the following:
(a) the kVA of the syrichronous motar 12
(4)

(b) the power factor of the synchrenous motor,
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Two, three-phase, four-pole, generators operating in parallel supply a total load
of 900 kW at a power factor of 0.75 lagying,

Their load charactenstics are linear watli the test results glven i Table 0%

| Generator + Spweed TkW . Yoltage (kAR
| T ED e min at no-load 4T3 ¥ a1 noclead
Mo, 1
1720 rev/min at j:]‘lh.'ﬂ' 430 ¥ at 420 kVAH
[ 1850 rev/min at nio-load 450 W at e load
Hao. 2 |
. 1750 rev/min at 450 kW | 415 ¥ at 420 kAR
Table Q%
Determine EACH of the lellowing:
ial the bus-bar frequency; 3
ib) the bus-bar voltage; i%)
ic) the operating power factor of each generator. ()
with reference to a single-phase a.c. power transformer with natural air cooling
{a) sketch a labelled diagram of the basic construction; i)
(b describe the principle of operation; i4)
ic) explain why it 15 rated in kVA; (K]
{d) explain why it may averheat if supplied below its rated frequency! i3
(e} state how operation at a reduced lrequency may be compensated 1o avaid
overhaating, 12)
[OVER
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L)

(Te}

)

O}

ate the fiction of an AVR

Sabe VOl Conditing edternal 1o an alternator that cnse It5 terminal
villaie 10 i

KL and Latsed  typiecal AVR prsponse curve, identifying the application of
Woad, tevovery time, masimum acceplable voltage dip, and the permizsible
\‘l'l.'llllf '-|||!l" \'1]'1.'“:# l‘l’_i::u[.-“‘uuq

Mate the fuetion of an AYR trimuning potentiometer for EACH al the
T"“‘IW“‘I“ © sy

- wehen a gone ato opetates in standalape minde,

N when o genwerator oflerates in patatlel,

With 1eference to shipbmard electrical distribution systems:

fin)

I

(]

el

]l

()

[

heseriloe the mesaning of the terin earth foult;
eaplaliy thee meaniog of the term earth-bonding and why it is required:

sketeh & clreunt thagram of ene arrangemnent for detecting phase to earth
Fauits i an earthed neutsal spstem;

Calculate the value of o neutral earthing resistor (HER) to limit the earth

tault conrent o the full load rating of a 2 MW, 0.8 p1., 3.3 kY, three-phase
H‘l"l'1l"l‘.'l|i"|-l

Sketeh a labwlled eireuit diagram of a hall .wave rectifier with a capacitor
Fitter and resistive load,

Deescr it the operation of the circwit sketched in Q%a).

Sketch the load voltage wavelorm for the clreuit sketched in Q%(a), and
dentify the peak-peak tipple volloge,

12

(4

%)

12y

2

(]

13

i)

15

(4)

(4)

_-""F'.‘
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