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N.B.
1. Question No.1 is Compulsory.
2. Answer any three out of remaining five questions
3. Assume any suitable data wherever required but j Jjus
4. Illustrate answer with sketches wherever requir

State whether true or false and justify the same ( Any five)
Soft starter provide significant energy savings-in caselo variable torque load
In a drstrlbutron system air circuit is generally used: ’

Energy efficient motor is more compact ins
same ratmg

In a distribution network Dynll grouped transformer is: ge

Q1 b. Name and explain the functron of- folIowmo protectrvevdevr 05) s ®
< ‘ i) No.51 i) No.52:+ i) No .
1 Q1 c¢. What can you say about eneroy (05)
elements of momtormg and target'
Q 2 a) From the data given below 57 iy 10)
i. Draw the SLD showing' the lomtron of loads metering c‘e\z"ices' and various g

protectrve devices: and their ratmgs . ; 2
e ii. Calculate the kVA ratmg of transformer requlred for the loads
Specrfy the ratings of HI and LT (maln) 01rcu1t breaker

( Type of {.Loadin o Eff icien v Powe "oéid. , Diversity
load kW B l’afc,to'r Factor Factor
Plant[¥.& F800.7< }.:p.9 : 0.8 0:8% 0.7
Plant I~ £600 08 1_1;085 1 0.75 0.8
| Heaters™” £350° 0 T0g 0.7 < 40.85 0.85
Other load '-‘3010 075 <5 075 0.9 0.8

& b) : ’stcuss varrous enercy efﬁcrf it technologles used to improve performance of (10)
P ‘.v-motor - ~ DL

\»r‘Q 3a) A MCC supplles power to s motors each of 15HP, 50Hz, 440V, 0. 85p.flag (10)
Toperatin'“ at 87%, 1440rpm delta connected LM. Distance between MCC and
- installation” 1s 40m Amblent temp is 40°C. Fault level at distribution
e ;’type F installation. Size the copper cavle for supplying
m ‘M C to motor and specify the same. Make suitable assumptions if

necessary"wrth Justrﬁcatrons
Sr.:No | Type.of Cable Value of k (Cu)
~ | PVC cable < 300mm? 115
Sosaelb) o PVCieable > 300mm? 103
T AN I XIPE cable 114 .
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CB e‘—s b) What are the factors are to be considered while selection and mstallatlon of DG FEAY
set? Explain in detail. G =

Q4 a) what way you would design illumination system for a: readm0 room w1th 10y
dimensions (20L*15B*3.5H) in meter. Develop the hgh 'm layout and Jushfy
ihe various assumptions.

b)  How would you classify types of installation of capac or-ba
Q 5 a) Define Energy Audit? Explain ne=d of energy aud 9
taken to perform detailed audit

b) * How would you categorize different means to achlev nergy-efficiency-in
motor? Explain in detail. :

Q6 Write a short note on (any four)
i) Variable Speed Drives
i) UPS
iii) CUSUM Technique - . -
iv) Energy Management System
v) Elementary Dlagram

Data for Illummatxon l)eswu problems 3 Skl

Re =07 o o ofl5 o & Re™0,5 5 I W T &5+
K Ry=05 RW—03 Ry =0.17] R, =05 [ R7=03 .'*Rs,,,‘":,dm, Aw=05] Ry=0.3| Ry=01
" = O B R R Y, e o :
0.6 | 043 | 0.39.|°0:36 { 042 7 1-} 038 | 036 3
0.8 | 045 | 041-(.:0.38 | 044 | 040 ].0.3 431040 | 038
1.00 | 0.51 | 0.47.].044 [ 055 | 047 - 044 1049 | 046 | 0.40
125 | 055 | 0.51 | 0.49 | 0.53 | 050 | 048 1052 | 050 | 048
1.50 | 0:57.°|:°054- 47052 0.56 1.0.53 | 051 4 054 | 052 | 050
2.00 | 661 1:0:58 | 0.56 | 0.59 | 0.67 ] 055} 057 | 056 | 054
2.50 1 0.63 .| :0.61[:059 | 0.61 ] 050 0574 059 | 0.58 | 056
3.00" £ 0:65 3 063.].0.6170-063 | 061 . 059 | 061 | 059 | 058
4.00°1-067 | 065 | 0.63 |.064 | 063 ~062 | 0€2 | 061 | 059
5.00.:1:0:687 [ 067 | 065 065064 |°063 | 063 | 062 | 061
: e - Lamp Data _—__
Sr..No. " TypeofLamp - - | - “Wattage o Lumen output
CEE g - o 18 (Halo phosphate) 1015
3 7 36 (Halo phosphate) | 2450
18 (82/84/86) ' 1300 —
36 (82/84/86) 3250
28 (T5) 2800
o : 600
- 11 760
13 920
18 1200
TURN OVER ....
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s eletReal D) Sem Y
h e
e ,
(: .TABLE 14. ’ )
E) S : |EE-Table 802
g capa*lhcs andG associated voliage drops far twin and -

Current-carryin
Jnsulated cabiles, non-armomcd (copper conductors)
2 -Cond

mullicore p.V.C. . [l
5 . uclor operaling lompamlwo:m“c I
r lnflall'\llonlmmocs Ao C tol. oo -k\s(aﬂlllmmchods E to Hol . Instakation method K of Fig. 1 i
{(Enclosed) . . . (‘Cl@pdd dircet) ) (Oolined condilions, ™~ © I
i T ble * Ona theie-cora || Twii cable -
Con%usgler 9\?(?; ‘:,';"’ cable O&' nim':n’xrfo" ] % b':u‘"\l ::B e ;\t;‘mcm &ng‘ ud ca n ) ‘One lh:op cou
sectional 'lolcck&ra cohduc\ov withoui pro&zmm m‘:ﬁ%: gg ucler  * valhout &oé?cnw p,loxe;ui{e g’wsa iw wit dg:owcuvo‘
5 ata s -phase : low—coﬂ cable, < Pakorde - lo (-COT ¢ cnu
mu?c‘ ,hm.phmﬂu._' ! ) e -three phase .' - g " . &fu‘ph- ..
¥ . Turigmt -~ ’Cum;n( ‘Wll Curgnt. Voll ? Von
TN Ghm e a0 RS o M, - 5
1| copocity Spoe o up‘m’ ‘rxs o1g capacty N ppela e . vampers carr 1:\9 .ﬂe ﬂf!’ ~.6a! )lﬂ’epﬂl'!
ar u?ar & - pet T per " cap cily “? capach '3
alre 5i1e meire 2 .. malre 6lre SR AR ire
i & f 2 © 3. 4 5 e S A 8 9. 10 . 11 12 A3
@ 7 A =V mV A mv - CA e mV A my : A .my
| 4 o« o A% e | w ¥ T
15 18 28 16 24 20 - 28 LR . . - R
25 24 17 L2 15 28. ':7 . §4 S ‘-‘g . . - 3 <RAT |
4 > 11 29 2 i : - ~ < CABLES
& % 73 - 3B 2 P i 9 ¥ 3 . = F oy
! .83 4; 49 .7 64 4. 5 X . . - « O
£ % % % ] 08 "f‘g 5 s 114 1'3 g5 {?
25 79 18 70 . : 8 - e J
i 2 3 115 - 11 1 R .. 122 4
3 v 13 &8 i ¥ o o 18 O ~158 . o8
) : . . 7 § 17 ‘08T ¥ 1 i L . X &
B : i E <o lzm g 8% M 8y B K 83k
120 : - - 230 _ 040 036 251 - 03¢ 505 €40 0560 265 - 034
150 - . 330 o3z 025 . 2% 028 238 ¢ 0.32 025 - 029
185 = B - 380 0. 024 400 029 23 - UE . 024
240 % - 5 - 450 025 0.18 - 3 0.20 474 025 018 - 413 020
300 - . . 023 014 . 40 018 548 O 0.14 - 474 0,18
400 ... . 2 - 0. Q.11 520 0.17 £32 - 022 O1F - B4 0,3]
- i CCRRECTION FACTORS i ] " e %
FOR AMBIENT Teupimm e we e 4°C TESC SBC 60 65°C
cg,,of-.km 094 087 0718 . 0.7_1 .0.61 050 0.35
TABLE 15 .
|EE-Table 903
CUrren!-carrylng capacities and associated. vollags u ‘ops for. “twin and
muu)coro armoumd p.v.C. -lnsuhlcd :nb«ies (copper -canduictors).
. . R ‘COndudorcpcruung lm\pemtuu 70°C
) mu.mauonmamode Ta@Gtombett . ] | - ln%ﬂzhonmwodm‘ﬁb‘vh-
i od direct]) * (Dalined conditions’)
Conducior One lwh\ ab& Gl ,,hasu One lrm- or- four core cable Om win cbie single phase ) Thres -of- o
erots, ’ c‘?b three-phass R _scorde. - ) .l . core eabie tires-phase W2
'fj‘:"“’ Cawent ., Vol drop ™ Cument  Voigwp-. | Gearrerd Vi drop. | -Curem |, Veitdrop
carrying per ampare currying parampare |- ‘eeiying © psrampoie - cantylng . _par appane
capacity permeve capacily permalfe - czpacily permelre | capadly parmelra
1 N 3 5 . X 7 G T8 -
mam? A mV : ‘A v . A my oA WV
1.5 20 29 18 45 | - . . . R i
25 23 18 24 16 . . . . n
4 37 12 3 8.6 N - g - )
3 6 48 7.4 41 6.3 50 73 a2 &3 |
10 &6 4.3 56 38 62 43 83°, 3.8
16 86 2.7 73 23 ‘80 27 7 c - 23
25 115 1.8 87 1.8 121 18 102 18
35 142 13 119 1.1 149 1.3 125 1.1
50 i68 0.92 147 031 180 0.82 155 .81
ac de re . de
70 209 0.65 Q.e4 180 0,57 220 0.65 0.64 - 190 - g5y
95 257 0.48 0.+6 2138 e.42 270 Q.48 0.46 230 0.42
120 295 0.40 C 36 257 0.4 310 0..0 0.38 270 0.34 °
150 37 0.2 o L.25 +295 0.29- 355 02 0.25 310 oz
105 399 0.28 0.23 l 313 0.24 410 0,28 0.23 ] 350 024 |
240 451 0.5 0.18 %9_ w 0.20 485 .25 0.18 420 0.20 -
300 523 0.23 Q.14 51- . 0.18 550 0.23 0.14 475 0.18 .
400 583 0.22 0.11 l 823 0.17 620 0.22 -,O.ﬂ B50 Q17 ¢
CORRECTION FACTURS ) é
FOR AMDIEN Troni RAT"";E i e PG 4G 4BC  S°C 55T 60°C 65°C
a wa N
e 6.94 007 G676 071 061 ,0.50 G

Couocuon factor a

R s . R . " TABLE-36

‘C rr, ctlon factor' for-groups of more than three single-core cables or more than one multicore
cab!es or more than one multicore cables
Number of cables

4 5 6 7 8 2 10

080 070 | 0.65 | 0.60 | 0.57 | 0.52 | 0.48 | 0.45 | 0.43

"‘These factors are applicable to groups of cables all of one size equally loaded,

] v«tmcludmg groups bunched in more than one plane
" Wherg, spacing between adjacent cables exceeds twice their overall dlameter no

s reductlon “factor need be applied
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