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(3 Hours)

B.: (1) Question No. 1 is compulsory.
Answer any three out of remaining
(3) Assume data if necessary and justify the same,

(2)

1. (a)
(b)
(c)
(d)

2. (a)
(b)

Explain soft starters

Explain any one type of battery

Explain difference between conventional choke and electronic ¢

Explain APFC

Explain Benchmarking and its types

Discuss different types of distribution systems and their cgi

QP Code: 719900 |,

| Total Marks :80

The distribution transformer caters to the loads, the detai

Type of load | Kw

Machine shop | 600

Paint shop 200

Df

0.8

. 08 |

Auxiliary plant | 7300

b

Misc. Load | 200

(a) Calculate the rating of tra

(b)

it t. ummated at 500lux. The hall measures 30m x 20m x 0

Draw SLD indicating

07

05

10

10
10

10

aumber of fixtures required and also draw lightning layout. Difterent

10

':"*';{ . 3 phase, 0.85 efficiency, 0.86 pf lag, 1440rpm, delta connected 10
ﬂuppllecl from a MCC by a cable of length 50m. The grouping factor

'....-_._.-}":'5""'-"; Ambient temperature is 45°C. Fault level at that point is 20kA. Select
%, | the size of cable. State assumptions.

XLPE cable < 300mm’

Type :}f cable

PVC cable < 300 mm’

PVC cable > 300mm?

Value 9[

K(eu)

L13

103

114 .

 Value of K(A]
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{ |
TABLE 1 _ﬁa:::,..iv

“OPEN AND CLWPPED DIRECT |

Sheathed  singlecors and
rmuiticors cablas {Slipped airger 2
to or lying on & non-metallic A
surface).

Sheathed  single-core  and
multicore cables fin a cabis tray,
Durrehed and vnenclosed)

Sheathed cables (embecddec
ﬁw._.._n_n..__ in plaster offer than spe-

cial thermaity inguteling
plasters]

Sheathed  single-core  and
multicora cablas  fruspended
from or meorporaling a cale- ©
erarry werrm .

DEFINED CONDITIONS”

<A
J Sheathed single core catdes fin free air),
Example | Vertical surface of a wall 4
oFr apen cable trench, A
' 1 e
K Sheathad tan and miullicore cables _n..___ froa

arrl

Example :
1. Vertice! suface of 3 wall or open Eable
tronch.

2. Cables spaced by a lesser distance are

assurned ta be ‘clipped direct” {sea Methdd E], T

TABLE 11 [Continued.}

IV ENCLOSED TREMNCHES

L Single and multicom cables [enciosed trench
dilmm wide by J00mum Sdeep  [(minimuer
dirmensions) incheding 100mm cover|

Example : Two single-cors cablas with

surlaces sepprated by a disrance sgual to ane Z
diarmaeler; ov three single-core calies in trefodl ;

and touching throughout. Mutticore cables or 723

@h

groups of single-core cables separated by & Z
minimum distance of 50mm, "

0.g

N

Pt Lingle and muiticore cables (pnciogad frreanch
A50mm wide by SOOMWn deep (minimum
dimensions) including 100mm cover).

mxmglh.ggaﬁw?fmmwﬂﬂaiﬂﬁ _\\._
irroieifis of haer oF ifvree on the verficsl trench u,\\“
wall with surfaces sepaveled by a disftance W\\\\.n
equdl to one diameter wrlh @ munimom® k

L3

separation of S0mm barwean proups, Mol 2

oQ0

AN

core chbles installed gingly separoted by &
rrnimum® distance of 75mm. All cabiss
spaced g1 feaxi 25mm from tha trench wall,

3] Single and multicore nrﬁEm in engiosed trench
|50 wide by Fe0men doep frodeierwm

dirmensions) including 100mm cenvar]. A

Example © Single-core cables “armnged in
proups of hwo or three sy Hat ..,n_._.ﬁ.w._..,..,.,n_..._ with
rhe surfaces zeparated by & distance esin 1o
were digrmeter or i frefod formation with cabfes 7
touching Growps sebarsted by & (raaimo®
distance of S0mm aither horizontally or wert
cally, Mullicore cebles astallad  singly

separated by & mimimwm® destance of 75mm 2

rither hoclzontally or vertically, Al calbies
spaced af laast 25men fromm tha treach wall

* Largar spacings to be wused whers
pracixwable.

%
N
Z
Z

| Turn Over



Data for Illumination Design problems
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EP_'E fficicat of Utilizatian Chart
Re=0.7 Re=(.5 Re=0.3
K [ Rw=05 | Rw=03 | Rws.] | Rw=05 | Rw=03 | Rw=(| | Rw=0.5 | Rw=03 | Rw=0.1
0 ] 0 1 (1 g ] 0 0 L]
0.6 0.43 0.3% 0.36 0,42 0.8 t1é 0.41 038 0.36
0.8 0.45 0.41 0.38 Dd4 0.40 3.38 0.43 0.40 038
1.00 | 6.5 0.47 0.44 0.55 047 0.44 0.49 046 0.40
1.25 0.55 0.51 0.49 0.53 0.50 048 0.52 0.50 0.48
1.50 0.57 0.54 0.5 0.56 0.51 0.5y 6,54 0.52 0.50
2001 0481 0.58 0.56 059 | 037 | 055 057 (.56 0.54
.50 0,63 0.6l 0.39 0.6] 0.5% 0.57 0.59 0.58 0.56
100 | 0.65 0.63 0.6! 0.63 0.6! 0.59 0.61 059 | 0.58 |
400 | 067 0.65 0.63 0.64 0.63 0.62 062 0.61 059 |
500 068 ! 067 ' (.55 0.65 0.64 0.63 0.63 0.62 L6l
Lamp Data S50
Sr.No Type ol Lamp Watlape Lumep Sutput
[ GLS z 2
40 415
60 THO
100 = 1340
200 , 3000
2 Tungsten Halogen 50 (Miniature Dichroie) |r %00 1
l 300 : 5100 |
| 500 5 9000 |
| 1000 S 22600
3 | Flucrescent (T8 T4) 14 (Halo phosphate) T
] J6{Halo phasphate) 2450
18 (82/8589) 1300
36(32/43/%6) 3250
IS 2800
4 CFL 9 604
11 1760
13 420
13 1200

[Turn Over



QP Code: 719900

JaBLE 13
{EEYaulg 12
Coriectma 1aziars '3 cabies insialied In enclosed trenches
“aglatation rathads 1, B oand Mool Tabie i)

Tha earbsian Laciors tabelaled boigw HdiC = CEpEsewOns OF L3N BT Ve M, and ks o Tazie 11 300 Mo appikalio W Lresiabnng

casaslios end voll drops lor wisialation me~ Tt 1 el ¥ ool Tang t)

Trpe L of Tabe 11 Trow U of Tase 11 Type N of Tatia 11 i
Nomina! | Twe Singler Thiss Fouw Gas Sis Eghd Tuipron TR Elghisan Tomniplour .‘|
Sachoral | Caes o Cos Cabier  cables, cor cabies, | cors Cabies, COMW Gabisd, COfe Calisl, cocs cabler,  cofe cabes cors cabies
paaol | cnedeof  of b orhmd. st | ool ol kur me sl bbb bl e i
papcucine|  d=CDIw et d ~com cabies, o | cabep ot FOrd of G| catles of ‘gabing, o beln CabEns |
cacid calbiak cabias catees Pwwe 3 o [ Bues il cole I b ord  sewdoords o bemtied
: - Caim Cabew - = o or A LR
cabhri catins cablys Ay caal gablag |
t 2 3 i 5 E 7 ] | 10 il :
i ; |
& 08 050 o.a7 083 | oBe o oTs g8t 0,74 cEd
4 o8l GBS 0.5 ot | a8 o0& ars 0.80 0.7 css |
| 1 ost 688 0.85 0 | oA .00 074 o piE2 065 |
#oem 0.87 084 .78 o8 (1 | an ars G CEk
| 2 | e 0.86 082 s 081 a7 069 a7 567 56
» 088 055 0.8 ars | om0 0.74 058 on . bl 0.63
5) ges | 0A 0re DT D.ya he) ] oH e 05%
™ G407 oa2 o.Ta - ] i arr arT: N 2 6. 082 T4
& .88 o.p! 018 e | o7 oo cey | ogf-- 0.60 058 |
1 oas 062 ors L& ¢ 473 1.2 Qs 0.66 054 8.5
] LY D 078 nré n&? toen B&? 055 D54 087 05
T a7 0.3 065 | 0w 088 854 B 055 043
24 0.4l 0.7s ot 0.£] | ©E3 o8 o.58 o 053 0.43
v 1 aat g.74 08y 0k L [ 153 05 059 052 o5
0 6,80 0.73 0.67 ) | 066 0.0 [ %4 0.57 050 044
=0 0.74 or 065 o8 L ose o] 0.56 o4 Dy
2| o on 055 0% | & 057 045 054 o1 oa
TABLE 13

IEEVagim 901 e
Currenl-carrying capacitles ar ! associated woilage drops 197 singlecore Pt dnsulaled cables,

non-srmoured, wilh or witheul sheath  {eopper conductors])

T faaialion mainods A G o | mf;hwW!Eh.Hd ‘ insiatation mathedd J of Tatse 11 i
Tatie 11 [Encioted] Tabia 11 [RpeE Jhradl) [‘Defined condsbiona’} R
eonducton 4 Catins, Enghe- Tord cablas | 2 Cablas, BNg- Jar 4 cablas fu!w-fﬂﬂumt‘ﬁ? Tiwdoi
phata e Dwsephase | phase se. or de  -Iweephise phais g, orde o 3 o s |
srcgi:-l-l ~“"'“‘_ ag e £ e Terephais) hw;ll |
| asa [Toved Wl Cureal Vod  [Ourend o Coranl | Woh - el do Wil |
aaying  dop  camyng  &op m o  camywg drop | T drep
capicty Dér capadty pw ﬁf capacddy - pe | Cumend == = -Carrent P4
AT . ‘amphra Jumpats w - Theea Ganywg Lmpeid
oal pof PR par ty Wi phase chpstty  pel
malie o 1 ] : maire maiin maife
t 2 3 4 ] £, .~ 7 g8 ] ] 11 12 13 1] 15
G A e & r= o = A =S F ey my o
14 W 2 3 kA ol PR : : : ;
15 7 i u M 1 78 Fus] I} - - - .
-7 4 17 2 i3 -4 2 i7 Fil 15 . . . i
{ » 3 12| ®© " ® 82 - - ;
£ ay | 3t 'E'; 0 T & a_; :
W 55 3 -1 - 4 £8 W, 61 A ; & 5
16 ta 7 [ A = w0 27 ] 23 . . .
e 57 17 87 15 (14 1.7 I0s 1.5 - : = :
1 Ve 1.3 0 | s (] 13 i1 - . .
e e N a.c ac
x| va4 A4F 031 S oBd | 75 Q053 o0& 1ED 0.8 155 095 ag1  0As 11 Bl
m 185 A7 053 60 5 | 220 0B85 06} MO 0.5 M0 0.68 &H &3 %g {58
83 X 05 G4 15 gad | 270 D48 QaF M) [ L] x0 0.5 45 (i
';E 2R 048 T 220 042 g;g E,I:I M'; ;g g.ﬁ ﬁﬂ %u % ﬁ % g.;;
B4 . ) g ﬁt ¥}k 4X 03 ﬂﬁ T o025
a7 480 0374 018 43D 027 (7] A8 R0 0z
s 027 0 BN &Es 80 %fi E.u E% £ ::.1%
400 =3 - - ﬁ 020 0.4 W10 i :ug o otz @ [0 na?
- 18] - . Ale Ongs TI0 0. 1 028 SHI w i) ¢AE
| =L L1 sio onr ooed b 02 |tk 026 0%, B0 015
i e Qe [ Fol= Fl-"_ﬂ
FOA AUBIERT TEWPCALUAE
Aordeart Iemparalire Fhp s i e
Compeian Wesor 106 O o T ?ﬁ i‘ﬁ ﬂ fioma
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Cuirenl-carrjing capacllies

malllears povc -Insulaled 2

TABLE 14
{EETable 502
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and a3s0zle.cd vollans drups 18 lvin 2. )

bles, non-srrrcured (COpper £andulia .
Cowudugian Gghgedluny lemgarialu'd e

Couvraction acior

1 —
| inglatabon mithads & bo C tod tvs 1 allalon medhods € o H ol fnsladazen method K af Fiup 1
Fig. 1| (EncioasT] . Fig. | [Cpped deecl] {Dwhbaad mimq@ !
Fuw Twam Cne o = =
cgutel gmES Camuy | s AR
chon peotachd o p‘dq%: - el I prodeci wiheoul protecive |
.:jr# : abba, af prde ioow-code cable, b de ‘mw?.ﬁ?
phase Dbl gaLe Wred phase
Lorrem Vel Cusrenl Vo2 al il Comgrd Vel ok ]
m dreg :m deop | cEn L= caryng oD Gop drep
“m‘ capacHy prate CapaLEf Pl Courgal pinr (= L
ym.u ] hrtgrata arfial g Cadiyeny armoare [
e : [y = LR € par ] y par
bl inelid ] malre ooy lin [543
1 P | i 5 6 7 L] 4 w0 13 12 3
o A my A i A mv A my A m A sV
10 14 42 12 e h) 14 42 | v ; s ; P
15 18 28 18 Fl o] 2 17 | . 3 ;
5 24 7 21 13 a8 17 i 15 - « FLAT
| ; 1 3 i .
j13 8 83y BE & W
[
1 2 & 2 i 3:: : : i .
¥ 18 |
g |z # @8 /g 4§ 8§ L|#® 4 & i
_ . . = ;D : Bl 14 CBi 1.'3 s i a8
/ ; . i 0 175 7 i
gl: ¢ @ :|E @WWRE BEWE K
; ; . 2 0 % 25 oM X6 . 040 0 . 0.34
30 . . * 10 exR s 87 0 L TP B uﬁ %g N
15 - - T g 413 0 o4 - gl 023 MWa .24
24 . . 450 025 o Jw 0.X S4TE A2 4'm 41) 0.20
X0 & 520 023 oW 450 o.im “al 02 Qe 4AT4 LRL
40 . - e R - - or 411 430 o.t7 £33 0372 Qi1 346 Q.17 J
CORRECTION FACTORS
FOR AMBIENT TEWPERATURE ARE s i 7
Ambisrd Lampa L WG AT WEC WG S8 'w
Correction acior 156 [ QEr-- 0T o G ﬁ Eétr.s
TABLE 15
|EE-Table 800
Currani-carrying capacitles pnd associstad vollage Crops for twin and
mudilcore srmoured p.v.c. -insulaled casios {copper conduclort).
Comatior aparaling lempeaiure © TG
b Iresiatation mettad B, Fand 0 1 of Table 11 e tadation melhod K of Table 11
ety g {"Dafiesd condions?
Coeducler [~ (g pedn cabin singls phass Cires 1 - ©F- lous £ose calie Cing (wih Cabike Al Dbl Ona lhwea = oi- B
| e atorda e pha s . ac or di oce Cable
vaciondl ™ Cumart Vokt drop Comenl . VoRoeop - [ Coenl Vol Koo Cuvenl  Voitdmp
carrying ol gk carying - peamowe [ CONW pav ampee earying  par BTpuie
EBDICY e Ty capacy. pefmabe - capacky e rmalre capaciy pai maie
| F 3 i & L] T ] -]
e’ A mv A v A my A mv_
1.5 2 2 L] Fa . - - ;
28 2 1] | 14 : i |' H .
& ar 12 i | 2.8 - . - =
B L 74 i [ ] ‘!!:l 13 a3 53
| 10 &6 43 54 18 &3 4.3 . 1
15 B4 7 3 23 0 27 77 2]
= 115 by §7 1.6 ] 1.8 102 1.6
3 42 A 119 L1 149 13 124 1.1
50 -] 052 147 0.1 180 f.52 155 0,81
de. a8 dc
70 Foki] (-1 0.6 160 a.57 0 085 Q44 150 .57
55 57 4R CAf e 042 710 048 0.8 74 a2
120 I T (%) »r e ] e 640 .36 Py 0 234
150 b+ B 0 &5 023 oL R s 0.25 310 029
185 sl oax ¢ B 3 024 a1 0.2 (1} 350 024
240 Y [+he ] 018 _39? 0.20 dLs 015 .8 420 020
X0 m filea] 0.4 4 15 1. 550 03 .14 ard 18
400 Sl o o1 523 0.17 £ 02 en 550 017
= CORRECTION FACTORS - 3
FOR AVINENT TEMPERATURE
e zsﬁ A e 4S'C WPC 53T &G 6S'C
1 o4 car &Y oM 061 050 03%
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Currentcarrylng capacities and assoclated valiz
mullicore p.v.c. -insulsled cables, norarmoures

7

TABLE 14
IEE-Table 02
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ge drous lor twin and
(=0pper conductors)

_ Conduclor aperating lamperalure | 7050

] | e T 1
Insdadation methods A lo C 1ol ' Intiallalion methods £ o H o instaRation mathed K of F_ 1 |
! Fig. | (Entltsed) | Fig. 1 MCipped dvect) ] (Delined condiivns’) '
G : s Twin e =
e %:ﬁ% AT | G ?'“E.ﬁf' i, o it S
s : o mg.- 9 o e i I o8 o
al.ordc -:?i" a np?r. w'ﬂﬂt At w:ﬁu. __J
Vol Comenl Vol ok Curgnl voll e Vo 1
Ty | d
uﬁ;o»mr i l.nEp!rt lﬂEFI can BToere m i'sgxu
slatre e alaire i ware alalee
1 2 3 4 5 & 7 8 9 19 1 12, 13
ey A mv A my A my A my A i A my
14 14 a2 12 b 7 15 42 L= - : : : ; |
15 18 by | 18 | 20 28 17 24 ; : i
15 24 17 2 15 i 17 24 15 . « FLAT
4 1 : 11 : oo
X T % ﬁ T § i'i - .
\ i " L v ot - a [}-..
i § ¢ o4 #1g H O OF 38| A |
1_3 1. 15 1, Q 1.6 114 1. ) K-
1 . : h -
g |2 @ 0’ B @ Hi®-B 20 |
7 . ; 1 1 0487 3 e
Py . 8 8@ 88 1 ¥ wogm g 83 |
120 . - 290 G40 0¥ 2N 0.3 S8 040 03 S g3
1§ - r - e v} 03 125 27 0.2 g 012 p2s oA 0.23
- . 2 029 a2 1™ 024 | Ta00 023 023 MB a2a
!r a0 . 50 025 018 g 020 i 474 Q25 018 413 020 |
xa . . £ i R T @ig ' 548 QT3 O 4N 0.18
Leg | - E B0 02 011 Qi ER 02 GV 8 017 |
CORRECTION FACTORS
Sl mmmmmpiﬂﬂﬂﬁo B WC  wT G SC e es'C
lacior 106 0% 087 675 071 081 08 638
TABLE 15 —
|EE-Tabie 8§53

Current-carrying capacles and associs
mullicory armowred povc. -insulzted cobles

drops for twin and
{copper conduciors).

mmmm DTG

Isiakation method €, F and G ol Tabie 11 Instalaion method K ol Table 11 ]
Conduc [ G ot i s a1 B = Goa b Nag Y
e : cabla phass [ O Foe - or four 2o calie buirr cabia singls phase Ora - {5 e
e e L ordc, ‘tz:ﬁliﬂ : 't - acorde . core cabls Uueepluss
[ ""‘"m" Currant Voll grop Curens Velidrop . ctn_;: Vel o Curenl  Vodp
g arpere | ere por BNpaTe ERN  perampere
| SO 2% w2l wmm
1 3 & 5 \
! A v Az mv A i A v
15 i 2 .1 b . - . -
25 b 18 24 16 . : .
i xn 12 1 ] ad . - - -
§ 43 TA a1 6.3 50 73 &2 6.3
10 ' A 5 35 63 47 -~ is
or 27 FEd 23
LA D A A S A S
68 o2 0.4 180 082 155 om
ac g . [ E-4 de.
0 2 i 084 180 0.57 220 06s 0.54 150 057
55 257 h48 048 218 0.42 210 0.43 0.46 30 o2
120 205 Q40 v ] =7 oM 10 .40 0.38 &m gg {
150 xr oz c2 o] 4.5 XI55 032 025 310 T
1he b R o 3 02 410 02 0.23 s 0.24
244 a1 023 0.8 ,ﬁ 020 = S T 0.18 420 02
ag in .23 T 018 550 o .14 £7% 018
& ; 38 0.22 on ] o7 20 0.22 Q.11 l 550 a7
i gii
‘OR AMGENT TEMPERATURE CORBESTION nmmnns -
o o T™OW W T WSS
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TADLE 18
IEE-Tabey fivs

Correntcarrylng copscities and associited vol drop

tar B3°C or 15470 runiDer-indwgies Iesinde cabien

Conducue cpasaing lemparsiuse - 74%

j b Curmont.Chnysns copacty ) ety deno par amoare par melre |
. or Sl - plu e |
P 2z amesm 3.C {gne Few gakde.
| Erods Gameinr wailh OF wilhowt aasin- Thweophasc ac dg Sngeeprateac Thoephassac |
| sacorgi o wiras continudly conchacior, fone tnree_ o, o | i
i argaal krrrwg od FwiD Biigie-cord caties b cora calia | i
Jm conducky | Bunched) '
i 2 3 'l 5 [ !
e ) A A my i mi
4 0.3 40 M 130 136 115
€ a.m &1 & 18 9 12
19 041 o] &0 45 A a2
16 a4 43 # ¥ 23 28
= L] o) 108 1 1.9 15 LY
» Qi 145 125 1.1 13 1.7
= ol 185 160 aal 0,95 L
b LY ! e 15 (155 0E3 061
-] G5 | m 215 G473 053 D47
i um 6.5 5 il 0aa 047 033
150 08 255 205 .31 oM an
A 0.51 [ 5 026 Liar] oar
24 0.51 453 A, a2 0z [ Fr]
0 e51 53 arg G168 024 o8
A0y &51 i! &30 . 012 o2 - f
‘ 00 QEt T3 a1g 0.z0 .
B 0.52 i [ T o048 oig
CORRECTION FACTOR FOR AMENENT TEMPERATUAE e
85°C rubberinsuliies cables BT apg SENC LDM, S5 mRC L L
Ambiand mpemine Comeclion Lo 083 &5 0B OFF g%y by EH 1
150 nebaringoiated cacked g
imbien| sempersiune AFC 00T YT nioT s R 25T 1000 139°C 1do
"]
Eeas
Comector acior 1.0 O% 0.88 L8 & 0N 064 psg e pam
el B3 GU07 does mot nicivoe 1500 Fublber-irsdaico cadies adows 16 POMINH Ci0s5-ERTional ares
TABLE 1§
IEE-Tabic Vi3
Curmni-carmying ezpacilias and assoclated voll drope for haavy ity mineriiinavisied cablas (capper conductons snd sheain]

{83 €207, Par1 l}-amhﬂqﬁqhﬂ;mthmupm .

sheath cpeming lempemiue ; TOMC

Homwodd | - Two girgle- cove Thies or lour et tudny cibig Qing hees-covn, Ona four-cong O dawar-coe
Crois | eablas, singla-phase | singls-cors cabies : £abig, (hWwe-phase | cable, Uyse-phass Cabie, B cores by
:m:l ic, wde Fuke phase b e de ac, ©LE loaded-
ad AN p
Cumenl  Wopame |Comend Yol oop | Clerent Vol deop | Cuinent Wt gos | Curent  Moll deep Cumenl  Woll g
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