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How is the required capaeity ftVA ratiug) of a'*ansfonxer detemrined tsr an industrial
power distribution system? Explain the procedure fb.r selecting an apprcpriate transformer
size by considering factors such as total cormected load, maximum demand, diversity
factor, load factor, natue of industrial loads, and provision for future expansion. Illusnate
your explanation with a suitable example showing the step- .step oaiCIulaiion used to
arrive at the final transfibnner rating.

What are the main objeutives of equiprnent earthi*g? Explain iir brief the vari*u* factors
affecting the earth resistance. Also, calculate the size and number of earth elec{rodes

required $br a rod earthixg syste.m if the soil resistivity is 100 O m and the desired earth
resistairge is 5 $.

Explain the eonsttuetion of a 3.5 core armoured so.pper power cab.le in detail. Draw aneat
labeled diagram showing all Iayers of a typical cable and describe the function of each

lnyer.

An 11 kV I 4CI0 V, 8:00 kYA distribution transformer supplies power to S outgoi{rg
feeders, as follows: (a) 2 feeder,s of 200 kVA each and (b) 3 fbeder"s of 100 kVA each. a)

Draw the singlo line diagram (SLD) of the system including the foltowing: HV side

isnlator and fuse, LV side rati&g uf circuit breaker for each feeder, Eashing of
transformer and feeders. Neoessary accessories to operaie the system saf,ely,

Bxplain the somBonents of an LED lightins syetem. Defins Correlated Color Teutperature

{CCT} arrd Color Re.ndering Index iCRI}, anil explain thCIir inport*nce iu selecting LED
lighting fior indcor environments.

A factor.y hatl having dimsasions 40 m x 20 m x 4 m is to be itluminated using S00 mm x

6S0 mm LED panel ligl*s, each rated at 40 W. An average illumination level of 200 lux is
required or the working plaue. Detennine the. number of LED panel lights required to
achieve the specified illumination. Draw the lighting and power layout diagram showing
fire arrangement of lamps, switches, sockets, power and light sub-circuit numbers, and

d*sigu*d the distibution bomd, The electrical supply available is 400 V,36ha$e,4-wir:.:
systern. Assume the following: utilization factor = 0.85, maintenance factor = 0.75, Iarnp

efficacy : 1 I 0 lumerlw*tL

Determine the size and routing of cable of 3.5 core anuoured aiiuminium *abie &am
transfonner to MDB where load is 500 kVA and 3.5 core unarmourcd copper cable MDB
to SDBi and $,IlB2 required to carry the load of 150 kW and 250 kW respeetively. It is
given that tenglh of cable from traruformer to MD$,2,00,m and MDB ta $IlBi nrd SDB2

are 30 m and 60 m. 'fhe pennissible voltage drop is 2% af suppl voltagr, The supply
system is 3.plmsen 4$0V, 50FIz. Current ratings af conductors is given in table below.
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Czurdidares are required io give their answer-q in their ovnrr words as

Attempt All questions"
The figures in the margin indicare Full Marlq,
Assurne suitable tlata if necessary.

l)escribe the importance of cornplying with electrical rules and standards during the

instaliation and testing phases ot'an electri+ai s,vstern. t1]

'fhere are four blocks in an industry having connected lsad of 25ii kVA, 200 kVA.
i50 kVA and 400 kYA anci demand facti:r of 91o/o, 80yo,75ok and 85Yo respeciively.
IJse a diversit.v factor of, 1.5. Caiculate the size of transformer f,or tire indust4.- if
transformer available in the markel are SfikVA, 100i'.VA. 250kVA, 400kVA, 500kVA
and 7-i0k\rA. t,+l

E.tplain about site evaluation criteria of Sutrslalion. Alsa, prepare a tsili of Quantitl' of
11/0.4kV 50 kVA H-Pole Distribution Sutrstaiion. iSl

About 60o;'o of fire accidents in Nepal are drre trr-r short circuits. llow selecticn oi
cables can help to reduce fire accidents. \&try F{alogen-free cabie is important for Fire
Fighting? i4l

\\hy Splicing cannot ire avoided? Iixplain spiicing techniques of an I{V Cable. [] -il
An industrial building has the following loads.
i) 5kW,415V, 3-phase motor,4: pF0.8
ii) 10kW, 4tSY,3-phase motor, 4: pF0.85

Determine the size of the cable from MDB to SDB and SBD to the individual motor if
the lenglh of each cable is 10m and MCR size. Standard h4ClB size available are 6,4,

10A, 16,{,32Aand40A.

3. a) Why is color rendering important and how CRI heip in seiecting iuminaries?

b) Bxplain the different lighting schemes in factory for visuai task.

c) A vertical red wall of size 25 m x 10 m (High) of the monument is to be illuminated
by a floodlight from a distance of 30m by fittings planted in the ground. Find the
number of frttings/lamps, their arrangement and wattage of lamps if the Average
Illumination required is 120 lux, Beam Factor is 0.5, the Maintenance Factor is 0"625,
the waste factor is 1.2, Lamp Effieiency is 116 lumerr,4Vatt and Beam Spread

{vertical) Angle is 12.50.

4. a) An office has iengih of 20m, iviCth of i0n:r and heiglrt rf rn. T'he ceiling tc, desk
heighl is 2rn anri the area io be iilurninated to a general is 250 lux using CFL
l,uminaire with a SF{R.(max) of 1.25. The maiatenance fbctor is 0.63, Utilization
tbctor is 0.69 and Ef"iiciency of l;unp is l20lumeni&'ati. I)esign a lighting system fbr
this office with nurnber of Lamps, sizing of lamps, iuminaries layout, wiring layout
and distribution system layout. [10]
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b)
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'ffhat are the meth*ds to reduce earth resistence in an earthing? Explain the complete
process of pipe earthing"

tr)esigrr a Ea.tiery tsackup system rvithL an inverter for +.he lollowing ioads fbr t days. if
DC bus voltage is 48V.

[3+-3]

ra l
[01

Devices Qtv. Wattage Backup Time

Computer 6 100 4

Tube light 74 iu 6

Camera 1 (iU

Backup Supply' J 40c 6

Induction Cooker 6 550 5

Water Fump 2 ?000 6

Following are the battery available:

Option 1
: ar 7t/v 208Ah 80% DoD

Cption 2 2Y 1500Ah 80%DoD

b) Define Energy Audit. Explain the process of carrying out energy audits in an industry . 12+6]
***
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Subject: - Industrial Power Distribution and Illurnination (rr 0:-t)

Candidates are required to give their ansrvers in their own u'tirds as far as practicable.
Attempt All. quest ions.

The /igttres in the margin incliccte Fwll Marks.
Assume suitable data if necessGry"

a) Define Load Factor. Consurner A has a load of 20 kW for 5 hrs and Consumer B has a

load <lf 5 kW for 20 lu's. Find the load factor fol both consumers and explain the

significance of the load factor trased on energv expenditure anel utility point of view.

b) How actual lcad estimation is done in the industrial plants? Explain with the help of
proper exampies.

What are the iactors affecting the eanh resistance'l Erpiain brieti,r' the eartiring process

for lightening arrester.

Deter:rine the size of cable r,lsed flLrilt \lDB ro SDB-1 and SDB-2 for following
conditions. The total po\ler on the SDB-1 and SDB-2 are 8U k\\'and i0 kW respectively.

The distance between MDB to SDB-1 and SDB-2 are i0 n-r and 100 m respectively. The

supply is 3 phase system and current ratings of Cr"r conclrtctor laying in ground are given

as.

CS arca (mmr) , i.5 2.5 A+ () 10 16 i 2s _15 50

3"5 core cabie I rating (A) I 21 27 36 45 60 77 99 na 145

Expiain with an example how will you select the size of tire mc)tor of the Lift System for

an industry. [8]

A hall 120 rrr30 m is to be rlluminated b1' ilrur tubc +0\\' LED iining. Required

illumination for the space is 300 lux, maintenance factor 0.8, and utilization factor 0.8.

luminous efficiency of 2x20W LED'l'ube is tr00 lumensfuvatt. Calcr"rlate no. of luminaries

required to be fitte.l. Draw the la1,out ibr the l-ighting antl Power subr-circuit. This hall

space will house a V,iorkshop having the fotriowing loads: [16]

Types ofLoads Workshop

Lathe Machine (5kVA J

Pedestal Drill (2 kVA 1

Vr:nti iation (2. -5kVA) 2

Compressor (15kVA) 1

Oven 15 KVA I

7.5 hp pump with 11 : 807o, P.f :0'8 1

Draw the Single Line Diagram and DBs for the power distribution of above loads. Use

separate DB ftrr i)ower ioads and t,ights load, Assuming suitable ku and kr, and u'ith the

load calcuiation, detennine the size of transfonner and CBs required this u,'orkshop.

Explain <lifferent types ol'lighting scheme used in an industry. Also explain local lighting
gerieral lighting and emergency lighting s-Ystem used in an industry. fa+al

Why is disrribution substation important? Explain with singie linc diagrarn of 1l kV

distribution sub-s1.ation . 14+41

Explain the need for power correction. A 1250 kVA generator set is operating at rated

load w-ith a pf of 0.8. An additional load of i70 kW at 0.85 pf is to be added. Wirat value

of capacitois is required so that the gener:ator is not overtroaded? [2+6]

What are the rnain purposes of Installation of Emergeucy' I.ighting irr industry? Expiain

the Trickle Charging method for a battery charging s)'steill. l4*4]
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Candidates are required to give their answers in their own
Attempt 4ll questions.
Thefigures in the margin indicate Fall Mgrks.
Assume suitable data if necessary.

features of the supply system to industry? Explain different sources of supply to Industrial
Plant. l2'r2+4.
What is earthing? Explain its purpose with an example. It4ention the points to be earthed
in an industrial plant. l2+2-r4.

a) Explain the construction of 3.5 armored core power cable used in an industry with a
neat sketch diagram. 14

b) Define distribution substation for an industrial plant. What are the factors t<i be

considered for the selection of location of site for the substation? t4,

a) A factory hall size of 55.75mx40.25m is to be iiluminated by I-ED panel of 30W.
inside hall, an average illumination of 250 lumlm2 is to be provided on the rvorking
plane. The rvalls and ceiling are brightly painted. Calculate number of luminaries
required to be fitted in the hall. Draw' layout diagram shor.ving arrangement of
iuminaries. switches. and distribution board. Decide the light sub-circuits and the
supply is 400V, 3-phase, 4 wire system. Assutne value for utilization and maintenance
factor are 0.8 and 0.6 respectively, the lamp efficiency is 100 lumiwatt. l,l2

b) What is an emergency lighting system? Explain abnut escape lightning system lbr

4.

5"

5.

escape routes.
a) Explain the operating principle of MCB. What are the differences between MCB,

MCCB and RCCB? What are the cut-offcurrent characteristics of HRC fuse.

b) Define distribution substation for an industrial plant. What are the factors to be

considered fore the selection oflocation ofsite for the substation?

An industrial buiiding has the following loads.

a) skr$/, 415V, 3-phase motor, pf =0.8
b) l0kW, 415V, 3-phase motor, Pf =0.85

Determine the size of the cable from MDB to SDB and SBD to the individual motor if the

length of the cable is 10m and MCB size. Standard MCB size available are 64', 10A,

16A,32A and 40A
Conductor Area (mmz 1.5 1< | 

^"L.J i a 6 10

3.5C XLPE Cu Cable Current ratinss (A) 21 27 i36 45 60

Explain diffusion principle and specular reflection principle of street lighting. State ttre
design procedure of flood lighting system. t8,

Explain battery Charger with neat sketch circuit diagram. Explain any two methods for

[1+3

i4"

14

l4+4.

14

14

t8"

7.

8.

battery charging system.

9. a) Explain the execution phase of Energy Audit.

b) What is Load Management? Explain different Load Management Techniques.
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i' \\zhat is load center? E>lplain the advantage of the electric load in an industry.
2" I{o'"r'does the size of the transforner is deterrnined for any industrial power Distribr-rtio..

Explain in detail with proper examples.

3. Write down general electrical rules related to electrical installation.
4' A drawing hall 40mx20mx6m is to be^ illuminated with metal filament gas fiiled lamps toan average illumination of I50 lmlmz on a rvorking plane lm above the floor. Estirnate

suitable number, size and mounting height of lampJ. irrr*. coefficient of'utilization of0'8, depreciation factor of 1.2. Size of lu*p, is q0 watt LED panel light and luminousefficiency of lamp 100 lm/watt. Draw layout diagram showing arrangement ofluminaries, srviiches, po\\/er socket and distribution boaid. Assume thI sJfpry system tobe 3-piiase, 400..,/, SCIIz.

5' calculate the appropriate size of cu.cable for a single phase circuit of 230v connecting
three loads' The loads l0kw and 12kw heaters at I distance of 75m and 35m from thesrrpply end and one l0HP motor at a pf of 0.8 lagging at a distance of 70m fiorn thesupplll end' The perrnissible voltage drtp is 2A o{{he rated voltage. Necessary table isgiven trelov,,.

t4l

l4l
t4l

1121

L4l

6' State the various type of substation. Draw single line diagram of llkv distributionsubstation. v o 
L4l7. State the difference betu,een Emergency power Supply and Back_up power supply.Expiain on-line UpS and off-line UpS. 

- --'-^- *r I 
LZ+618' Explain the need of energy audit for an industry and energy audit techlique. tgl9' what is the main objective of an equipment earthing? calculate the size oi. the earth

elecfrode for plate earthing system, if the soil resiJivity is 60e and required earlh
resistance is 8fJ. 

tgl
10'A walkway is illuminated by 250\v larnps each having a luminous intensity of 1750candela in all directions belo'nv the horizonial. Each lamp is installed at a ireight of f;n andthe distance betrveen them is 16 meters. calculate trr. irr""ri"un.. i"#tr"d by eachlamP: 

rgla) (i) directly underneath,
(ii) 16 meters from the base,

b) The total illuminance at Midu,ay between the base of each ramp post.
I 1 , Explain different types of iighting scheme used in an industry. 

L4l
12. v/hat are technical aspect of energy efficient induction motors? t4l
13' What are the electrical characteristics of the lead-acid cell? Explain the methods olbattery charging system. 

*+* tg]

Conductor area in sq. mm
Current rating in A
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Attempt All questions.
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N e c es s a.rLflF ur es a r e ctta c lt e rl h e r ew it lt.
Assume suitable data if necessarlt.

How can y'ou locate the distribulion substation within tire premises of an industry? What
factors should be considered when deciding the location of floor distribution board in a
buiiding? i8l

Explain the diffcrent factr:rs influencing the Earth Resistance. Calculate the size of the

earth elcctrode for the Plate Earthing systeni, if the sc.i1 resistivitv is 50 Q-m and required

earth resistance is 10 fJ. t8l

Deterrnine the size of cable useci fiom MDB to SDB1 and SDCB2 for foilowing
conditions. The totai polyer on the SDBl and SDB2 are 70 kW and 90 kW respectively.

The distance betiveen MDB to SDBi and SDB2 are 30 n: and 120 m respcctively.'l'he
supply system is 3 phase 4 w'ire system rvith 400 vclts. Current rating of Cupper

t-41
L'l

State various types of sub-station, Draw single llne diagram of likV dislribution sub-

station.

What arrl the clitl'erence between Fuse and MCB? Expiain the operating principle of
MCB. Discuss about rupturing capacity of llRC fuse.

5. State vario,-rs t1,pes of lighting schemes, Explain locai iighting, general lighting and

emelgcrc-y lighting used in an industrv.

Ahall of size16mx 12rlistoire ilir"minaterlhy55wattLEI)Izutp. Insidethehail,an
average illuminaiicn of 3C0 lunier/m2 is ti: be provided on lire working plane. Tlie u'alls

and ceiling are brightly painted. Caiculate the no. cf iuminaries required to be fitted in the

hall. Drar"; iay-oul diagram shou,ing anangement of luminaries, srvitches and'distribution

boald. Decide the light sub-circuits if the supply,is 400 V, 3-phase 4 u.ire sy'stem, Assume

value 1br utilization and rnaintenance l'actor ale 0.8 and 0.8 respectiveiy, thc lamp

efflciency is 90 lurneoivvatt.

Explain trickle charging method lor battery charging system. A lead acid ceil is
discharged at a steady cunent of 4 A for 12 hours, the average terminal voltage being i.2
voit tc restore ir to its originai state of charge, a steady current at 3 A for 20 hours is

required the average terminal voltage being 1.44 volt. Calculate the ampere-hour

efficiency and waft-hour efficiency in this particular case.

t
J.

t4l

18l

t8l

+.

5.

1

e

iBl

conductor for laid in is given:

Conductor area

in sq.mm
1.5 2.5 A+ 6 tu t6 25 35 50 10 95 124 150

3.5 core cable
cunent rating

(A)

7t 27 JO 45 60 7i 99 120 145 175 210 240 Z/U

t8l
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9. The 750 kVA transformer (iron loss 1500 W and copprlr ioss 11500 W) is estimated to
cost apiroximately F.s. 7,21,577100. An equivalent transformer of another manufacture is
quoted at Rs 7,00,767. The iron ioss of the second transformer arc 1430 W and copjier
ioss are 9845 W. Is it wr:rrth consiclering the purchase of secirnd transtbrmer instead?
Assume per unit cost of eiectricity be Rs. 7.5.

10. Calculate the sizc of transfr:nner lbr given industry (attacired figurc). Considering factor
of maximum utilization Kn and far:tor of simultaneity k,.

ii. Sketch the 3.5 core arnored pcrver cable using in aii industr.v and explain each of the
material used in this cable.

t8l

l8l

l8l
***


































