Paper / Subject Code: 52871 / Electrical System Design, Management and Auditing

Duration: - 03 Hrs Marks:-80

NOTE
1. Question No 1 is Compulsory
2. Solve any Three Questions out of the remaining
3. Assume suitable data if required and specify the same

Q No 1. Answer the following questions

a. State the various steps followed in Tendering Procedure. [5]
b. Discuss the selection and sizing of UPS. [5]
c. State the various steps in the implementation of energy monitoring and targeting. [5]
d. State the various features of Energy Conservation ACT 2001. [5]
Q No 2A. Discuss the designing of electrical earthing system. [10]

Q No 2B. Find the KVA rating of the transformer required which is feeding following three phase
loads. Specify the various specifications required for transformer and its criteria’s for the selection.
For which load power factor correction is required and why? Calculate the compensating KVAR

required. [10]
Load No | Rating KW | LF DF Efficiency | Power Factor
1 100 0.8 0.7 0.7 0.95
2 350 0.75 0.6 0.8 0.9
3 200 0.75 0.6 0.9 0.85
4 400 0.8 0.5 0.9 0.7
Q No 3A Discuss how electricity bill is useful for energy consumption optimization. [10]

Q No 3B A reading room measuring (43m (L) +18m (B) +5m (H) requires an average illumination of
400 lux. State the various assumptions in design of lighting system for this room. Calculate the
number of lamps required. Draw the lighting layout. [10]

Q No 4A. A 50 KW heater, rated for 415V, 3¢, 50Hz is connected to PCC by a cable of length 100m.
Two other cables are running in a cable tray. Ambient temperature is 40°C. Fault level is 20 KA.

Grouping factor is 0.7. Calculate and specify the cable required for the same. [10]

Q No 4B Discuss the various electrical load management techniques. [10]
Q No 5A. Discuss the energy performance assessment of motors. [10]

Q No 5B What are the different types of energy audits? Discuss any one in detail. [10]
Q No 6A. Discuss the energy saving potentials of energy efficient transformer and smart lighting
system. [10]

Q No 6B. Discuss the implementation of Building Management System [10]
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Data Required for Illumination Design Problem

R, =0.7 R. =0.5 R.=0.3
K Rn=05| Ry=03 | Ry=01| Ry=05 | R,=0.3 | Ry=0.1 | Ry=05 | Ry=0.3 | Ry =01
0 0 0 0 0 0 0 0 0 0
0.6 0.43 0.39 0.36 0.42 0.38 0.36 0.41 0.38 0.36
0.8 0.45 0.41 0.38 0.44 0.40 0.38 0.43 0.40 0.38
1.00 0.51 0.47 0.44 0.55 0.47 0.44 0.49 0.46 0.40
1.25 0.55 0.51 0.49 0.53 0.50 0.48 0.52 0.50 0.48
1.50 0.57 0.54 0.52 0.56 0.53 0.51 0.54 0.52 0.50
2.00 0.61 0.58 0.56 0.59 0.57 0.55 0.57 0.56 0.54
2.50 0.63 0.61 0.59 0.61 0.59 0.57 0.59 0.58 0.56
300 | 065 | 063 | 061 | 063 | 061 | 059 | 0.61 | 059 | 058

4.00 0.67 0.65 0.63 0.64 0.63 0.62 0.62 0.61 0.59

5.00 0.68 0.67 0.65 0.65 0.64 0.63 0.63 0.62 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

% cEL 13 920
18 1200
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Currcnl-cafrymg capacities and associ
mulllcore p.v.c. <Insulaled salfles, non-

TABLE 14
|EE-Table D2

iated veltage drops for twin and
armoured (copper conductors)

Cmducloloparm lompermiuro : 70°C
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TABLE 15 .
_ . |GE-Table 9D3 . '
Current-carrying capacities and associaled vollage drops for twin and

mulljcare armourod p.v.c. -insulaled cables (copper tonductors).
instataiion moihod E, Fand G T ol Table 11 . Tastaliation mathod K of Table 11+
(Clippod direct) 2t condiions”) -

Conducior f  Ona Iwin cable ase | One thres - or- four core cable One twin cabie singlp phase " Ong threa -'or- bour
e l_.c.ord?.p.h y three-phase A acorde. . . corgcabig thee-phase w?
“""m“' " Current Voll drop " Cumeal  Volidrop-. |- GCurrent Volidrop: | -Cument ~ . Moitdrop

carrying per ampere camying  perampere |’ cetying perampore - canying . .perampere
capaclty permeotre capaclly permalle capacity permelie * capacily . parmete
vk 3 e 5 '8 T R R |
mm* A v A o | A mv A mv.
15 2 29 18 25 - - . ;. ’i
25 29 18 24 16 . ! . . L
4 37 12 3 9.6 ' . - B 4
3( 6 8 74 4 63 50 23 2 63
10 66 4.3 56 38 69 43 50 " 38
16 86 2.7 I 23 90 27 7 .23
25 115 1.8 1.6 121 1.8 1% 1.8
35 142 1.3 119 13 149 1.3 12 1.1
50 160 0.92 147 08 180 0.82 155 081
a.c d.c, ac . dec :

70 209 0.65 0.64 180 0,57 220 0.65 0.64 180 0.57
95 257 0.48 0.46 219 0.42 270 0.48 0.46 230 0.42
120 29 040 0.3 257 0.04 310 040 038 270 . 0M
150 3 0 0.25 295 0.29° 0.32 0.28 310 028
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400 589 011 - 523 017 5§20 0.2t -0.11 B50 © A7
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Current-carrying ca
multicore armoured p.v.C.

pacilies and assoclka
-insulated cables, nQ

TABLE 2t
IEE-Table 9K2

tod vollago 'd
n-armoured

raps for fwin and’

(Aluminium conductors) ¥
Congducter qgeratlngv temperature : 70°C

f Z - S ay s
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50 120 15 106 1.3 125 15 S 110 13
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FOR AMBIENT TEMPERATURE
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Amblonl lemporalure
Correction factor

CORRECTION FACTORS

25°C  35°C  40°C, 45°C  50°C

1.08° 094

0.87
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