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Question No.1 is Compulsory.

Answer any three out of remaining five questions

Assume any suitable data wherever required but justified the same
Illustrate answer with sketches wherever required

PohdRE

State whether true or false and justify the same (Any five)
Soft starter provide significant energy savings in case of variable torque load

In a distribution system air circuit is generally used as main circuit breaker

Electronic ballast will improve energy efficiency

Energy efficient motor is more compact in size compared to standard motor of
same rating

Derating factors does not play vital role in cable sizing and selection

In a distribution network, Dyn11 grouped transformer is generally used

Name and explain the function of following protective devices

1) No.51 i) No.52 i) No.27  iv) No.32 v) No.55

What can you say about energy monitoring and Targeting. List out the
elements of monitoring and targeting
From the data given below,

i. Draw the SLD showing the location of loads metering devices and various
protective devices and their ratings.

ii. Calculate the k\VA rating of transformer required for the loads.

Iii. Specify the ratings of HT and LT (main) circuit breaker

(Total Marks: 80)

Type of Load in Efficiency | Power | Load Diversity
load kw Factor | Factor Factor
Plant | 800 0.9 0.8 0.8 0.7

Plant 1 600 0.8 0.85 [0.75 0.8
Heaters 350 0.8 0.7 0.85 0.85
Other load | 300 0.75 0.75 | 0.9 0.8

Discuss various energy efficient technologies used to improve performance of
motor.

A MCC supplies power to 5 motors each of 15HP, 50Hz, 440V, 0.85p.f lag
operating at 87%, 1440rpm, delta connected 1.M. Distance between MCC and
motor installation is 40m. Ambient temp is 40°C. Fault level at distribution
point is 20kA. Assume type F installation. Size the copper cable for supplying
power from MCC to motor and specify the same. Make suitable assumptions if
necessary with justifications.

Sr. No | Type of Cable Value of k (Cu)
a) PVC cable < 300mm? 115
b) PVC cable > 300mm? 103
c) XLPE cable 114
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b) What are the factors are to be considered while selection and installation of DG~ (10)
set? Explain in detail.
Q 4 3@ What way you would design illumination system for a reading room with = (10)
dimensions (20L*15B*3.5H) in meter. Develop the lighting layout and justify
the various assumptions.
b)  How would you classify types of installation of capacitor bank in detail? (10)
Q 5 a) Define Energy Audit? Explain need of energy audit? Explain in detail the steps  (10)
taken to perform detailed audit
b) How would you categorize different means to achieve the energy efficiency in - (10)
motor? Explain in detail.
Q6 Write a short note on (any four) (20)
1) Variable Speed Drives
i) UPS
i) CUSUM Technique
iv) Energy Management System
v) Elementary Diagram
Data for IHlumination Design problems
Rc.=0.7 Rc=0.5 R.=0.3
K Rw=0.5 | Ry=0.3 [ Ry=0.1| Ry=05 | Ry=0.3 | Ry=0.1 | Ryw=0.5| Ry=0.3 | Ryy=0.1
0 0 0 0 0 0 0 0 0 0
0.6 0.43 | 039 | 036 | 042 | 038 | 036 | 0.41 | 0.38 | 0.36
0.8 045 | 041 | 038 | 044 | 040 | 0.38 | 043 | 040 | 0.38
1.00 | 051 | 047 | 0.44 | 055 | 047 | 044 | 049 | 046 | 0.40
125 | 055 | 051 | 049 | 053 | 050 | 048 | 052 | 050 | 0.48
150 | 057 | 054 | 052 | 056 | 053 | 051 | 054 | 052 | 0.50
200 | 061 | 058 | 056 | 059 | 057 | 0,55 | 057 | 0.56 | 0.54
250 | 063 | 061 | 059 | 061 | 059 | 0.57 | 059 | 0.58 | 0.56
3.00 | 065 | 063 | 061 | 063 | 061 | 059 | 061 | 059 | 058
400 | 067 | 065 | 063 | 064 | 063 | 062 | 062 | 0.61 | 0.59
500 | 068 | 067 | 065 | 065 | 064 | 063 | 063 | 062 | 0.61
Lamp Data
Sr. No. Type of Lamp Wattage Lumen output
18 (Halo phosphate) 1015
36 (Halo phosphate) 2450
1. Fluorescent (T8/T5) 18 (82/84/86) 1300
36 (82/84/86) 3250
28 (T5) 2800
9 600
11 760
2. CFL 13 920
18 1200
TURN OVER......
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TABLE 14-
\EE-Table §D2
Currnnl -carrying capacmcs and associated
mullicoro p.v.c. -Insulated cabiles, non-armo

voltage drops for twin and
ured (copper conduclors)
Conducloropemunp lompemuro 70"0 )

i Instaitatior methods A 10 C 1of Jnstallation.malhods E 10 Hiol T Inslaiation method K of Fig. 1
ig 1.{Enclosed’) ’ - Fig. 1 (Clipped direct) ('.Dcﬁnad ‘condilions’)
- .Twin cable * One Ihreg-cora . @ Twin b! thiog-
sectional plolcclma GBI u or withqut lgw i Y :
area single- r single-phasa onduclor of one ‘njl phase cl g.—lgn.
e lo e-cable, . of d.¢ fouc-core ca
ek m“:%‘“' et gl | o e
C T .Voﬂ Current - Voll 0urren1 Voll Currenl.”  Volt S “Volt -
%% B &5 5 HE g 28w . gm 23
| copaeily ampero capaciy anpero ampere - ~ampere arhpere: - earryh ahpore
| e e B o i3 A
1 : . N ° .

Sl R A oo | o My s "¢ 13 S 1 12 "8
- ma? A Y A mvV A mv - AT e mV A mV A my
S I B A A 6 42 3 a7 . Ao

1.5 | 18 28 16 24 20 - 28 17 24 - . .
2.5 24 7 21 - 15 28. :7 24 15 - . - FLAT s
.2 ' 1 . . - 3 = CABLE!
Colyowoomoo | R % 82| E - oo
S - 42 49 - 5 4.; [ 7 - . : - ONLY

12, ?3 2 6 _B5 2, 3 3 - - -

2 79 18 70 18 1% . 18 - 3 18 114 é u% n

50 o8 b ® 1 . Q92 140 0Bl | 1 o .81

. . - 0.8 1 1 057 | .57

] : 9% 9% ¥§ 8 3 8% &M 3

120 - . 290 040 036 251 - 034 806 ©.40 0.36 265 0.34

150 330 032 025 . 267 - Q28 348 032 302 - 029

185 380 029 .023 30 024 | 400 0.29 0.23 . 348 . .0.24

240 450 0.25 0.18 - 2392 '0.20 474 .0.18 - 413 0.20

300 .- 520 023 014 . 450 0.18 548 0.23 014 474 ‘0,18

400 - - C .- - 600 - 0 e.11 520 0.17 | 17.

A T TEMPEHAT - ' COFIRECTION FMTORS ’ . e e T

FOI AMBIEN U . .
Ambie 25%C  35°C 40°C  45°C 80°C 55' GO'C 65'C
Correcllon mh%leralure 1.08 0.94 087 079 071 061 050 035
TABLE 15 .
JEE-Table 9D3
Currenl-carrylng capacitles and_assoclated voltage drops lar twin and
mulljcoro nrmoumd p.v.c. -lnsulatnd cobles (copper -conductors).
conduclnropoulhg lompomuu 70°C

T[T stakdiion T FanaGTorane 11 - Inslauthonrmmod Kof Table 11+

‘ {Clipped direct) : (Delined conditions”) ___ -

Conductor {  Onia b ble single phase Omu-m-or four core cable Onnwlnclblcllngltpha.n * Onethrea -or-lowr
cross. ne wm.c:';d_ngl ph ] three-phase | . a.coordic. . corecable three-phase >
proey Current Volt drop Current Volidrop- |- .c-:r;% p:‘gl.lrga?u - -Current p.\?ﬂdfwn

carryi er ampaere canrying peramperg |:. cznyin . : . .perampe!
capgl‘:nhg ppermelta . capacity per malie capacily . peFmetre - capaclly .- permelre
1 L 2 3 4 5 8 T 4 T8 '8

mm? A mV . A mv A mV -_ A mv.

-1.5 20 29 18 25 - - L - ,

25 29 18 24 16 - - i . -

4 a7 12 31 9.6 - . il - - )

3 6 48 74 41 6.3 50 7.3 : 42 6.3 ]

10 66 4.3 56 38 - 69 43 88, 38

16 86 2.7 73 23 ‘90 27 b4 23

25 115 1.8 a7 1.6 121 1.8 102 1.6

a5 142 1.3 119 1.1 149 1.3 125 1.1

50 168 0.92 147 0.81 180 0.82 155 0.81

a.c d.c. ac - d.c. P

70 209 0.65 0.64 180 0,57 220 0.65 0.64 190 - 0.57

95 257 0.48 0.46 219 0.42 270 0.48 0.46 230 0.42
120 295 0.40 0.36 257" 0.94 310 0.40 0.36 270 0.34 °
150 337 0.32 0.25 1295 0.29° 032 0.25 30 .
185 a0 029 0.23 a1 0.24 410 0290 023 350 004 |
240 461 025 0.18 ,%9_%1_. 0.20 485 0.25 0.18 420 0.20 -
300 523 0.23 0.14 517 - - . 0.18 550 0.23 0.14 475 0.18 |
400 589 0.22 0.1 523 0.17 620 0.22 -0.1 550 0.17

) CORRECTION FACTORS
FOR AMBIENT TEMPERATURE
Ambian]! lcmpegaturo . 25°C 35°C 40°C  45°C 55°C 60°C 65°C
Corraction lai 108 094 0.07 g 071 061 ,050 0.35

_ TABLE-36
Correction factors for groups of more than three single-core cables or more than one multicore
cables or more than one multicore cables

Multicore cables: Number of cables

(Factors to be applied 2 3 4 5 6 7 8 9 10
to the values for one

cable) 0.80 | 0.70 | 0.65 | 0.60 | 057 | 052 | 0.48 | 0.45 | 0.43

NOTES: 1. These_factors are applicable to groups of cables all of one size equally loaded,
including groups bunched in more than one plane
2. Where, spacing between adjacent cables exceeds twice their overall diameter, no

reduction factor need be applied

56869 Page 3 of 3

BFB8003E49DBD4ECBD94387E8FA2813A8



