Paper / Subject Code: 52851 / Design Management & Auditing of Electrical Systems

Duration: 3hour

Max. Marks: 80

Note:- 1. Question Nol is compulsory.
2. Solve any three questions out of remaining
3. Assume data if necessary and justify the same.
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Solve the following_Questions
Explain Maximum Demand Controller
What are the various elements of Energy Monitoring and Targeting
Explain the term Coordination and Discrimination.

Explain Benchmarking and what are its types?

(20 marks)

(20 Marks)
An office room measuring 20m (L) + 15m (B) + 5m (H) requires an
average illumination of 400 lux.
a. State the design consideration for above lighting system
b. Calculate the number of lamps required
c. Draw the lighting layout
What are the benefits of Power factor improvement? Also explain selection
and location of capacitors for same.

(20 Marks)

Discuss the role of following energy efficient technologies and
corresponding saving potential
(1) Energy Efficient Motor (ii) Energy Efficient Transformer

From the data given below,

(i) Calculate the kV A rating of transformer required for the loads

(i1) Draw a single line diagram showing various metering instruments,
protections and load connections

Load No. kW Rating LF DF Efficiency | Power Factor
1 800 0.8 0.8 0.75 0.7
2 600 0.85 0.6 0.8 0.85
3 300 0.7 0.7 0.9 0.95
4 400 0.6 0.5 0.8 0.75
(20 Marks)

Explain Ten step Methodology for Detailed Energy Audit
Explain step by step approach towards electrical load management.

(20 Marks)
Discuss in detail procedure involved in the selection of cable conductor
size and other specifications, for a cable used for connection of a motor to a
control panel through a short length.
Discuss the energy performance assessment of lighting system

Write a short note on (any four) (20 Marks)
Advantages of lead acid batteries.

UPS

Building Management System (BMYS)

Single line diagram

Variable Speed Drives
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Data for Illumination Design problems

R =07 R.=0.5 R;.=0.3
K Ry=05| Ry=03 | Ry=01]Ry=05] Ry=03]| Ry=01]R,=05|Ry=03]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
3.00 0.65 0.63 0.61 0.63 0.61 0.59 0.61 0.59 0.58
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 0.81

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 3 920
18 1200

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:

Numberof cables

(Factors to be applied ' | 2 3 4 3 6 7 8 9 10
to the values for one
cable) 0.80 1070 [ 0.65 [0.60 [0.57 [052 |048 |045 |0.43
NOTES:. .- 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
TURN OVER
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TADLE 14.
IEE-Table 802
Currcm -carrying capacitics and associated vollage drops lor twin and

multicoro p.v.c. -insulated caliles, nor\-armourcd (copper conduclors)
} Conduclor opsruling, lomperlurg : 70’C

f Insialintion meiods Ao C 1o ~hslq“lllm-m¢lhods§ 1 Hol " Insiakation mathod K of Fig. 1
Fig. t {Enclosed) . Fig. 1 {Cloped direct) {Ocfined conditions’) -
One thee .Twin coble * One three: . Twin cabl U
Cphon| Qpungls  Ompngeye | Galigmy o Ommugee | gRimot  Ombesen
seclional prolccuve conductor  withaut protective pmleclwe nduclor - wilhout plolccbve prolecuve co uclor " wil ul ploloclm
ina - °'p¢a<; ouvcore, ok () mzv et : °s83§’:’~;°&°.7 g{agnc,' e [00?281:5 ¢ oo uuru'
o threc phase ’ ) . - Uueephase. . | . . - . Wioe pha -
Cuncnt Vol Cuuen{ Volt —wanl ~Voit Cureni - Voll .
i copacity ampero Eapact] an? Y abpers - P ampere | car ampere.
poi - pet - per ly "gm cll
melre n - meire melrs
b 2 3. 4 3 .6 .7 8 9. 10 p 12
*® mm' A v A mV mv KT Tmy A V A v
A R A A T 3% . . o ":

15 18 .28 16 24 20 - 8 17 .24 . - . ~ e
25 24 72 15 28 :7 24, 15 . - . -
4 1 g : 1 g, . . - CABLES
6 4:% 17'.-1 : :;;6? % i‘g 71 ?8 6.2 . I . .

! 83 2 8 7 43 X 3 . D
> S  th - i 108 Y b .18 14 YRR R,

2 79 18 70 § 1 ;

3. IRK! 13 ), 15 . 10 ] . B

é it W% b B o R T o‘,é 2. Qq

: L. . - 7 ! 64 17! 0s7 1 S 057

] D oo 8 o8k Ny o8y &5‘8 £ R R
120 L. . . “ 2% . 040 036 - 251 0.34 906 040 038 265 . 034
180 . . - - 30 632 025, 287 Q.29 A8 032 025 302 029

185 . . . . 380 029 023 30 024 400 020 023 345 . 024

a0 ) .. . . - 450 025 018 : 3w 020 474 025 Q.18 - 413 020

309 - . . . 520 023 034 450 018 548 023 014 474 08

400 - . - - 600 022 011 ___ow : 1 .1

FOR AMBIENT TEMPERATURE CORRECTION FACTORS: : T
Arnbien! lgmpsrature 25°C  3CT  40°C 45°C O SIPC  5EC Q0 65°C
© Corocton faior 06 0% 067 075 071 061 050 035
TABLE 15 .
|EE-Table 9D3
Current-carrylng capacities and associated vollage drops 1or twin and
mulllcom armourod p.v.C. -insuhted cobies (coppcl conductors)
o Conduc!otoporaung umpamu.vu T0°C

[ lnslauéﬂonmomodE FantholTahloH inslaliation malhodKalTauﬂL
) {'Clippad direct) y - ' (Delined conditions”} -

Conducior [ Ona twin cable single phasa | Ons W:res.- or- lour core cabie One twin cabie singls phase " One threa -~ or- lowr
oros6 a.corde . Ovep-phase - acorde . me;abhthr»-phuu &
ares Currant Voit drop Curenl . * Voltdrop. |- Comrent Vol tdrop. -Cument ", Voltdrop

carrying par ampare i peramparo | ctying perampore - camying . ponmpon
capacity permeve capacity per melie capacity permaire © capacily - -permebe
I e 3 g 5 g Y e 'Y
mat A v A mv A m A my
15 20 29 18, 25 . . . .
25 23 18 24 18 . . . . !
4 3 12 31 98 C . - I . - J
3| 6 ® 74 a 3 50 73 S es |
10 66 43 53 38 69 43 58 38
16 8 C 27 73 23 50 27 b 23
25 15 1.8 97 1.6 121 1.8 102 1.8
35 142 1.3 119 1 149 1.3 125 11
_ 50 168 0.92 147 091 - 180 8.82 - 155 0.61
ac © de. 3¢ . de.
70 209 065 0.64 180 0,57 220 0.65 0.54 190 0.57
85 2577 048 0.46 219 0.42 270 048 0.46 230 0.42
120 295 0.40 . 0.26 8T 8% 310 0.40 0.38 . 034
150 337 0.32 0.25 1295 0.29 355 0.32 0.28 310 028
185 M 029 023 a3 0.2¢ 410 022 023 "8 o

240 461 D25 0.18 _39 ). 0.20 485 025 0.18 228 8:% :
300 523 023 0.4 57" .. 0.18 550 023 0.14 475 0.18
400 589 0.22 0.11 - 523 017 620 0.2 -0.11 550 0.17

FOR AMBIENT IEMPERATUF[LE' : COHREWZ::ACTORS - oo B
iont Lol (3 35°C 40°C 45" 5¢° 5%
Corrogtion lacl -1.08 0.94 007 079 O‘ﬁ 506? ‘% sosg
[ TURN OVER
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TABLE 20
JEE-Table 9K1
Current- caug)ng capacilles and assoclated voltage drops for single-care p.v.c. -insulated cables,
non-armoumd with shoalh {Aluminium conductors

° : .. Condlactor operaung temperature : 70°C
lnslaltahonmelhods AT Tol - Inshcation melhods E to'H d-- ' nstsliation method J of Tabie 13, -
© Tablty 14 {'Enclosed) - __Tobla 11 {'Clipped dimcl) . . . R {'Definéd-conditions’)
Cros: 2 Cavt singi * 3 or 4 cablos} © 2 Cobles, sipgle- Jor 4 cabms Flnl of verucel (2 cabl Ing! reioll
secm;na? phase : E. o";m d?c. thvoe-phaso a.c pnase uc or d.c. Wreo- phasa a. c phase gc.c.aor( dcc? 07' 5;'4. (STcahlu
area of : g cables three-phase) phm) 5
condoclor{Currenl  ¥oll eppu Currerd Von | Clirend V°“°' oppw Comet ™ Vok © 7 Vohdwopper . - -
jcarmying 2l cairying drop | carrying ampaie car ing 0rop Lo ampeis o oo ..m )
< {capacity pamelu capacily per CBP““Y “pet melre city " PN Current: - h © T Curr " pef
_1 e ampare e ampera [canying _____ P meve .yz',}', ]mpg[.
il par capacity 1ph  dc. '5 Bﬁ‘ capaclty .
A ge. dc melis 3¢ de molre . melro
) 1 3 - 4 .5 6 - 7. 8,... 8 .10 11 2 15L-r 14 - 18 17
"~ ma? mw o m A mV § A eV omV A mV | A m_v mV _A: v .
B 16, 45 45 52 9 . 7 45 45 65 39 : . e : 4
25 | 29 28 67 23 | A 2.8 28 .8 15

2

A

60

78 , 28 _»

98 M5 TH1 20 105 18

1. R K-S - [ I P4 143 15 15 123 .13
70 {150 1z 10 125 18 . tY 100 156 6'9'3?

175 077 035 M 069 -

205 062 660 253 056 -

235

381

23
120 261
150 073 048 200 064 ]. 298 OS5t 049 259 048
ws (- . . . . J¥s 042 039 200 040
240 . . . - | 41T 034 020 361 Q34
300 . - - PE 476 029 . 023 41 030 3
380 - . . <. B4 026 010 465 . 0.28. -k
490 : - . - . 842 023 035 541° 026 .
600 - R T 737 621 012 86 024

cpnnscnon FACTohs

FOR AMBIENT TEMPERATURE e +
Arble 2500 956G ¢ 40PC 485G . sosC. &S
Correcrl':lc.nw‘lgg:oeme - 106. ©094 , 087 070 071 0
TABLE 2f SR

IEE-Table 9K2
" Current- -corrying capacilies and asscclated voltage draps for twin and:
mullicore armoured p v.c. -insulated cables, non-armoured {Aluminium conductors) 5 :
. : _Conducter operattng temperature ; 70°C

{Ca'nduc- - Instaltation malhodE,!oHTclTabla 11 : Instalialion misihod X of Tabla 11
tor {Cippedhdioct) .. . . . {‘Do!muomﬂlms')
cross " Onotvinca oo slngla phm mmm.» Feur core cable, | Orie twin cabis, smghphan Onm\rn-or—iouroouc-un.
sectional e orde, 1 Gwee-phase | ac.orde thtu-plmo
¥ = e ”
MO T Corent vgnqm L Curent 'Voldfop_ . Curront Voll drop_ Curord Vondvop ;
: carrying per ampere:{  coirying por ampore cafrying pet amperg carrying per ampere
1 * capaclty . par mee {  capacly per melre capachy , permete|. - capacity per metre.
. . 3 . 4 .5 ) 8- Y B 9
| o COA Coomv A A v A ‘v
16 &2 45 .53 .39 65 45 5 - .39
B 2 82 ' 23 70 ;28 86 29 74 28
35 -102 2.3 . 86 © 18 107 21 of S8
50 120 15 108 13 125 . 15 om0 a8
70 150 ot ) e 093 | 1% : 11 . 059
95 185 o7 | 163 0.68 195 0.79 v/ 088
120 . - 190 0.54 - - 20 . 0.54
150 - oo 2w 045 - - - - S -0.A8
185 . -} 21 0.37 . - 260 © . 0ar
240 . . 296 029 . : -1 an "0
300 . - 340 0.25 - . 353 . 025
CORRECTION FACTORS -
FOR AMDIENT TEMPERATURE ‘ .
Amblon lemporature 250G 35°C  40°C, 45°C  SO°C  S5°C. 60°C 65°C
Correction factor . 1.06° 094 087 073 O71 - 0.61- 050 0.6
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