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Ql (a) A three phase circuit breaker is insfalled in a 4l5Y/24Q V panelboard to serve
the following load:

Air conditioning (15 kVA, PF{.9) wilh dernrnd factor L
Water heating (8 kW) with demard faclor L
Lighting (5 kVA, PF{.Es) with dem.nd factor 1.25.
Kilchen (5 kVA, PF{.9) wilh dernand facror 0.8.
Spare caparity (20 kVA, PF=0.11) with demand factor I

Estimate the minimum raling ofthe circuit breaker for thal panelboad

( l8 marks)

A single phase 24O V, 25 kW 50 Hz motor operaling at 0.9 po$er factor lagging
is protected by a 3fi) ampere cartridge fuse. A fault occurs in the circuit causes a
cunent of 350 ampere !o flow through the earlh continuity palh. Evaluate
whether the fuse will rupture, use IEE Regulalion D22

(7 marks)

Q2 Figure Q2 shows a lhr€e-phase industiial distribution power system. If a thrce-
phase faull occurring al Fl, elaluale the RMS slmmetrical curfent, the peali
instantaneous and lhe RMS asFnmetric€l shon circuit curent

(25 nlarks)

A following tkee-phase, balanced loads are connected across a three-phase. *1e
coruEcled source ( 3-O, 415 V and 50 Hz). The nalures of the lhree loads are
described as follows:

Load #l: Wye-connected load with 30 kVA (3-phase) ar 0.8 PF lag;
Load #2: Wye-connected load with 6 kW (3-phase) at 0.6 PF lead;
Load #3: Delta-connected load, with 20 A phase current and 0.7 PF lag.

(i) Delemine the total complex power (3-phase) consumed by the three loads.
lhe total line current and the total power factor

(ii) Determine the capacitor value per phase required to be connected in delta
to correcl the power faclor to o.9 PF lagging

(25 rnarks)

(b)

Q3



BEli 42l3/IJI.;X42803

Q4 (a) Explain bnefly the definirion ofg.ounding v€rsus bonding in power s_vstem

(3 marks)

(b) State four R?es ofvoltage surge

(2 marks)

(c) The lectu.e hall wilh dimension of l5 m length and 12 m widlh is to be
illuminated with illuminance requircd of 350 Lux. Assuming a depreciation
factor of 1.2 ard utilisalion factor of 0.6 for the lighting scheme design. If 36W
tluorescent lamps (?5 lumens/watt) were 10 be useq

(i) Calculate lhe number of fluorescsrt lamps required
(ii) Sketch a scale plan ofthe leclure hall larnps arrangement

( | 0 marks)

(d) A lamp producing 2000 lumens is suspended 3m above a workbench

(i) Calculare the illumination on the bench if it is placed direcly under the stare
down lamp

(iD Eslimale the honzontal distance ofthe bench from lhe above position where
the illumination will be one-third ofthe value fowd in Q4(dXi)

( l0 marks)

- END OF QUESTION _
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