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Question No.1 is Compulsory.

Answer any three out of remaining five questions

Assume any suitable data wherever required but justify the same
[llustrate answer with sketches wherever required

Eall el

Answer the following (Any four)
Explain Elementary and interconnection diagram and their uses.
Explain benefits of power factor improvement

What is monitoring and targeting. State and explain in brief elements of M and
T system.

What is soft starter and what are its advantages.
Discuss bench marking and its type. State two benchmarking parameters.

The details of the load in a plant are as follows

Sr. Feeder KW Efficiency | Pf Df |Lf
No.
1. | Electrical dept 200 0.87 0.84 06 0.8
2. | Mechanical dept | 400 0.85 0.83 06 |09
3. | Chemical dept 600 0.8 0.8 0.8 |0.8
4. | IT dept 200 0.9 0.85 06 |0.7

Calculate KVA rating of transformer which feeds the plant. Draw SLD showing
relevant protective and metering devices. Find compensation required for each
feeder.

Explain Energy performance assessment of illumination by ILER method.

A 100Kw heater, 415V, 3 phase 50Hz, is to be connected to PCC. Cable length
is 100m. The cable will run with two similar circuits in an unenclosed cable
tray. Ambient temp is 40 deg Celsius. Fault level is 40KA. Calculate the size of
conductor and specify various assumptions.

Type of Cable Value of K(Cu) Value of K(Al)
PVC cable < 300mm° 115 76
PVC cable > 300mm® 103 68
XLPE 114 92

Explain cable management system.

A classroom accomodates 10 standard ceiling fans with 75W consumption.
Energy auditor has suggested to replace them each by a BLDC fans of 28W.
The cost of one unit is Rs10 and cost of one BLDC fan is Rs. 3000. Find annual
energy saving and simple payback. Assume number of working hours 08/day
and 200 days in a year.

What is Energy Efficient Motor. What are the advantages of EEM over
standard motor. How it is beneficial from energy saving point of view.
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Q 5a) Explain step by step approach towards load management. (10)
b) Explain Tendering process for the purchase of costliest equipments (open (20)
tender).

Q6 a) Design a lighting system for a drawing Hall which measures 25m*10m*5m in  (10)
dimensions. Assume and justify suitable assumptions. Find number of fixtures
required to maintain average lux level of 300lux in the room. Draw lighting
layout.

b) Explain 10 Step methodology for energy auditing. (20)
Data for Illumination Design problems
R; = 0.7 Rz =0.5 Rc =0.3
K Ry=05| Ry=03 | Ry=0.1| Ry=0.5 | Ry=0.3 | Ry=0.1 | Ry=0.5 [ Ry=0.3 | Ry =0.1
0 0 0 0 0 0 0 0 0 0
0.6 043 | 039 | 036 | 042 | 038 | 036 | 0.41 0.38 | 0.36
0.8 0.45 | 0.41 0.38 | 044 | 040 | 0.38 | 043 | 040 | 0.38
1.00 | 0.51 047 | 044 | 055 | 047 | 044 | 049 | 046 | 040
125 | 0.55 | 0.51 0.49 | 0.53 | 0.50 | 0.48 | 0.52 0.50 | 0.48
150 | 057 | 054 | 052 | 056 | 053 | 0.51 0.54 0.52 | 0.50
2.00 | 0.61 058 | 056 | 059 | 057 | 055 | 057 | 056 | 054
2.50 | 0.63 | 0.61 0.59 | 0.61 059 | 057 | 059 | 058 | 0.56
3.00 | 0.65 | 063 | 0.61 0.63 | 0.61 0.59 | 0.61 0.59 | 0.58
400 | 067 | 065 | 063 | 0.64 | 0.63 | 062 | 0.62 0.61 0.59
500 | 0.68 | 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 93 920
18 1200
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Data for Cable Design problem

TABLE 14
|EE-Table 902
Currcnl—carrylng capacities and associaled \lolhgc drops for twin and
non-armoured (copper conduclors)

mullicam p.v.c. -Insulaled cabiles,
S ‘Conduclor operuling, lompemluro 'J'D'C .
tnslurhlron methods A 1o C td !nsia“lllon maolhods E o Heol : Instaltation method K of Fig. 1
Fig. 1.(Enclosed’) _ ' <o Figa (‘Cuppcd direct) ('Dolined condilions’)

.Twin cable ] reg- n . T n:nhln throg-co
| SEULEN DM | SRS rabieseer | O B Opg agieere
sacluonai p(olecuva COf uclm wil mut pmhtﬂwl pmlacliv -wilhgul oleclwe pmlechve c uclor withoul proleclive

phas e %ﬂ?ﬂ% céﬁf by e foui-core, caie,
’au ;hnu_ three phase e . - Whres phase. . .
] Voil Cun nt Vol ~Guri rrent Vol Curregnl Vol e Vot T ) il
3,';.‘;;.,’,‘9 drop wr£m drop carrxmq drop carrying dxcr ':C . Jrop . . X,%? K
i| capacily - ‘per capacity rg" aﬂeer ca_paclly - po urrent :per . .- Gul ug.
' ampere amper ampers © vampere gg't,r Jlg ampre - earty pere
"?enl;. t:. . melre "~ . melre n?tlrl T T u&'u.
N TR - & 4 5 .6 S . -3 9. 10 .. 1 12 13 i
> mar A mv mV A mv A - mv A mv A mv |
1.0 14 42 12 awz - | ;g g :g g: . . . . .

15 | 18 2B 16 24 . - - - e

25 24 7 o210 - 15 28. :7 24 15 . e « FLAT .
1 ' . . . . .

ClE oho§ oB(E oy o§ B o

i ki e & s _1% f‘z ;‘X‘J £ 114" 14 ‘o.

2 1.8 -7 1 ! . é % i

5 115 1.1 1 oA - &
g & @08 ¥ @ % B 4| M d& i@ o
. - . . - Q . 17! 57 | . D65 - 084 . ' 0.87.
B : % 8% 0% ¥e o 8:; |- 8% oW B ok
- - 290 _ 040 036 . 251 0.34 306 0.40 038 ° 265 0.34

fﬁg . 330 032 025 . 287 Q. 348 032 - 025 322 - 028

%0 L .o 520 023 014 . 450 018 548 023 014 474 018

400 - - - - 600 . a1 0.17 £32 Q22 OIt - B4B 017

EMPE TURE ’ GORRECTION FACTORS: ’ e T
FOR AMB!ENT Ti RA .
Ambien 25°C  35°C 40°C  45°C  S0°C 55°C  80'C 65'C
' Cntremion Reiar " 708 094 087 076 071 061 050 035
TABLE 15 .
JEE-Table 9D3
Current-carrying capacities and assoclated voltage dmps for twin and
muﬂ;coro armoured p.v.c. -insulaled cables [coppcr conductors).
. Conduclnfopomhplumpcnun T0°C
Inslnnallon mthod E. FandG falTnhln m . T 1nslalhi|on mnlhod Kol Table ‘It K
: ‘Clippod direct) . : ('Delined conditions)

Co twii u single phase One t-rea - or- four core cable Onnwtnc-hl-sinplnhm j On-ma--gr-lmr \
cross | One wnu o dnc?l ] o three-phasa L a.c.ordc. - . corecable three-phase >
aroa Conant Voil drop Current Vollgrop-. [, Current Volidrop. |- -Cument = ' Voitdrop

carrying per ampare qanying perampare | - cziying perampore camying . .perampere
capacity permetre capacity permel’e capacny peFmelre - capacily - - permelre
1 k2 3 4 5 8 7 D |
men? A mv A mv A mv A mv
1.5 20 29 18 25 - . e, -i )
25 29 18 24 16 - - -
4 3 12. a1 9.6 L. i . . )
= 6 74 41 6:3 50 73 2 6.3 ]
10 66 4.3 56 3.8 69 43 58 " 38
16 2.7 73 23 90 27 red 23
25 115 1.8 97 16 121 -1.8 102 1.8
35 142 1.3 119 1.1 149 1.3 125 1.1
50 168 0.92 147 081 180 .92 155 0.81
- a.c de. a.c. d.c. i :
70 209 0.65 Q.64 180 0,57 220 0.65 0.64 180 - 0.57
95 257 0.48 0.46 219 8.42 270 0.48 0.46 230 042 -
120 295 0.40 Q.36 - 25T 0.4 310 0.40 0.38 270 . 0347
150 337 0.32 0.25 ~ 205 0.29° 355 0.32 0.25 310 029
105 30 o029 0.23 333 0.24 410 020 023 350 024 !
240 451 0.25 0.18 _%9?, 0.20 485 0.25 0.18 420 0.20
523 0.23 0.14 51" 0.18 550 0.23 0.14 475 0.18
400 589 0.22 0.1 523 0.17 620 0.22 -0 B850 047
CORRECTION FACTORS
FOR AMBIENT TEMPERATURE Lo
Ambion! lomp alufo ‘ 25°C 35°C 40°C  45°C 50°C  55°C  60°C 65°C
-1.08 .94 087 079 071 0.61 ,050 0.35

Correction lactor

TABLE-36
Correction factors for groups of more than one multicore cables

Number of cables

Multicore cables:
(Factors to be applied to 2 3 4 5 6 7 8 9

10

the values for one cabl
€) 0.80 0.70 0.65 0.60 0.57 0.52 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
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