Paper / Subject Code: 52801 / Design , Management & Auditing of Electrical Systems

8-May-19 1700818 - B.E.(ELECTRICAL)(Sem VIIl) (CBSGS) / 52801 - Design , Management & Auditing of Electrical
Systems 68469
(3 Hours) [Total Marks: 80
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 justified the same
4. lllustrate answer with sketches wherever required

Q1 a) State whether true or false and justify the same (Any five)

1. Variable Speed Drive (VSD) provides significant energy savings in case of (02)
variable torque load

2. Individual compensation does not change the protection setting in the upstream (02)
side.
3. Energy Efficient Motor is more compact than standard motor of the same rating.  (02)

4. Air Circuit Breaker (ACB), Molded Case Circuit Breaker (MCCB) and Miniature  (02)
Circuit Breaker (MCB) are an examples of an Air Insulated Switchgear (AlS).

5. Specific Energy Consumption (SEC) is popularly use to analyze energy efficiency  (02)
of plant.

6. Decision of Correlation Color Temperature (CCT) of lamp depends upon the (02)
application for which illumination system is designed.

Q,1b)  Hlustrate advantages of busbar system in comparison with a cable system (05)
Q.1c¢)  List out energy saving opportunities in fans and blowers. (05)
Q 2 a) From the data given below, (15)

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

ii. Calculate the kVA rating of transformer required for the loads.

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

iv. Suggest for which load, power factor improvement required and calculate
capacitor bank required to improve power factor to 0.95.

Load No kW LF DF Efficiency PF Phase
Rating

1 100 0.8 0.7 0.7 0.7 Three phase

2 350 085 | 0.7 0.8 0.85 | Three phase

3 200 0.5 0.5 0.9 0.95 | Single phase

4 400 055 | 04 0.9 0.80 | Single phase
b)  Enlist the desirable characteristics of Energy Audit Instruments (05)
TURN OVER

68469 Page 1 of 5

52D665BA610210D6637CEC2F493FECOE



Paper / Subject Code: 52801 / Design , Management & Auditing of Electrical Systems

Q3a

b)

Q4a

b)

Q.5 a)

b)

Q 6

68469

A 50kW heater, 415V, 3¢, 50Hz connected to PCC length = 100m. Two other ~ (10)
circuit is running in a cable tray. Ambient temperature is 40°C. Fault level is
20kA. Calculate and specify the cable required for the same.
Sr. Type of Cable Value of k (Cu) Value of k (AL)
No
a) PVC cable < 300mm? 115 76
b) PVC cable > 300mm? 103 68
C) XLPE cable 114 92
[llustrate the need of UPS. What are the types of UPS? Illustrate the suitability of  (10)
each with the help of suitable examples.
An 80HP motor is to operate at full load for 800hr/yr, half load 1800hr/yr, and to ~ (10)
be switched off the rest of the time. Two motors are available
Energy Efficient Motor Efficiency at full load 0.92
Efficiency at half load 0.90
Standard Motor Efficiency at full load 0.90
Efficiency at half load 0.88
The cost of energy is Rs. 7.5/kWh. Which motor to be selected based on yearly
saving in consumption? if the cost of Standard Motor is 200000/- and cost of
energy efficient motor is 270000/- then in your opinion which motor to be selected
for the installation?
List the types of power distribution system. Illustrate anyone in detail (10)
An office room measuring (43m (L) + 18m (B) + 5m (H) requires an average (15)
illumination of 400 lux.
a. State the design consideration for above lighting system
b. Calculate the number of luminaires (fixtures) required
c. Draw the lighting layout
d. Calculate the Lighting Power Density (LPD)
Define energy monitoring and Targeting. (05)
Write a short note on (any four) (20)
i) Preliminary Energy Audit
i)  Single line diagram
i) CUSUM technique
iv) Building Management System (BMS)
v) Variable Speed Drives as an Energy Efficient Measure
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Data for Illumination Design problems

R =0.7 R; = 0.5 Re=0.3

K Rw=05| Ry=03 | Ry=01| Ry=05| Ry=0.3| Ry=01| Ry=05| Ry=03 [ Ry=01

0 0 0 0 0 0 0 0 0 0
0.6 0.43 0.39 0.36 042 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 0.61

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
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 |048 |045 |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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TABLE 14,
: _|EE-Table 9D2
Curreni-carrying capacilies and associaled voltage drops for twin and

mullicere p.v.c. -Insulated calites, non-armoured (copper conduclors) .
. : 2 -Conduclor opeiuling lempemlurg : 70°C

inslailali melhodsAloC'dl Instaltatian.mathods E Yo Hiol " Instaifation method K of Fig. 1
nalaaon mehods &3 1 - "“Fig.1 (Glipped diroct) {Dofined condilions)
i ‘ ; Twin cable “ One Ihtee-core | Ong Twini cabla - thieg-cors
oo gbe Cogpegens [ Ombngbe  ompuee ) GRIAGM WY
seclional | grolective conductor withqut proteclive pfole_ﬂwa_cgnﬁuclor wnl;nsul projeclive | prolective-conduclor wilhou! proleclive
e Feha Glkbog | R qmemase | TURURT SReeal
L Wdc ‘ H{?@e"'ﬁn%_'u‘?' o RRAURET Tvweephase; | T - . lhre phase. "
- C T Vol Gurmenl - Vol [ Current Voll Cutienl.” Vol ; “ Vol T ™
ca‘ﬂ;ﬁ{,‘g drop carry?:_\g diop carrz‘?ng' diop: . - carrying - diopr ko - drop- _t}%hp :
i| capacity of  capacily a"gler- capacily . par capagily - por Currenl ipar . - -Curremt - .ngpa "
v anﬁpem pera| . . . .dmpers - T . rAMpes carrzog ampere- - .garry ré
~par. el . per - per capacily _“_?ur _capacit "&1:'
mealire tre - melre X .melrg 1" ! elre v i .
N S 2 2 5 .6 e B 9. ~ 10 1 12 13
@ mm A mv A mV A mv A v mV A my A oV
1.0 ) 42 12 a - 16 42 13 v - - 7 v
1.5 18 28 16 24 20 - 28 17 .24 - . B
25 24 7 2 15 28. :71' gd. ‘-13 . . - AT
[ .2 ' . H - . « CABLE!
13_ ;8 & ?ﬁ 1:§ 1% ' fé sr); ?g 1;4‘ 1-‘ 9'5 ' l-? I
2 79 18 - . 101 . .1 R E
N 1; 5. 1 13 e - :
_%% o8 LI R O I B R o.b"&' I8 o
( . ' . . - Q. . 1 - 057 18 Q. 4 - ' .0.87-
8| o IE 3% sw moE g gt B im
120 - 20 . 040 036 251 0.34 306 6040 Q38 265 - 0.34
150 - 30 T 03 025, 267 0.28 348 032 025 .02 029
185 - 380 0% 023 - 3V 0.24 400 020 Q23 -34F . 024
240 - 450 025 0.18 ¢ 392 0.20 474 025 018 - 413 0.20
0 B 520 023 014 450 0.18 548 14 - 474 ‘0,18
400 - 600 02 041 520 017 - G2 ¥ 17
o ABENT TEMPERATUEE CORRECTION FACTORS. . R
 AMBIENT T : : o , i R
i i 250C  3C  40°C 45°C SOPC  55°C  60'C 65°C
B S % 0o4 osF 076 071 D061 080 035
TABLE 15
. . |EE-Table 9D3 oo -
Current-carrying capacities and assoclaled vollage drops for twin and
multjcore armoured p.v.c. -insulated cobles {copper conductors). R E
T e R T T T onducton operaiing Wemperaie  70°
insialiation mathod E, F and G 1 of Teble 11 nslaliation mathod K of Table 11 :
i - {Clipped direct) : ** (Dellned condifions”) -~
Gonguclor [ Ona lwin cabls single phasa | One thres - or-lour core cable One wincablesingipphase |~ Onethrea-or-bur
grose. acorde {hree-phase b aeords - | . coragablg tiwe-phase -
oo Current Volt drop " Cumenl ' Volldrop. |- Current Voltdrop | -Cument ;. Voltdrop
carrying parampere canying perampere czying perampore - . .perampare
capaclty per moire capacity permelde | capacily permalre capaclty - permelre
T a 4 5 . [ 7 e e
mm? A v A mv A mv A m
1.8 20 29 18 25 . . L .
25 2 18 24 16 . ! . . i
i 3 12 31 96 . . I 3 - ;
2| 6 48 74 Q1 63 50 73 R 63 |
10 66 4.3 56 a8 - 69 43 58" a8
16 86 2.7 73 23 00 27 7 - 23
25 115 1.8 97 1.6 121 1.8 102 1.8
35 142 1.3 119 1.1 149 1.3 125 1.1
50 168 0.92 147 o081 - 180 0.92 155 0.81
a.c dc. ac . dc i -
70 209 065 © Q.64 180 0,57 220 0.65 0.64 180 0.57
-85 257 0.8 0.46 219 0,42 270 048 0.46 230 0.42
120 2095 040 -0.36 - 257 0.94 310 0.40 0.38 270 . 0047
150 337 032 0.25 295 0.29- 355 0.32 0.28 31 028
185 30 029 0.23 am 0.24 410 020 023 © asp 0.24 |
240 451 0.25 0.18 _ga _ 0.20 485 025 0.18 420 0.20
300 523 0.23 0.14 Bl17« - -+ ., 0.18 550 0.23 0.14 475 0.18 .
400 589 0.22 0.11 523 0.17 5§20 0.22 o.n B50 17 ;
FOR AMDIENT TEMPERATURE CORRECTION FACTORS .
Ambiont tumpagalure 25°C  35°C 40°C 45°C  5C°C  55°C  60°C 65°C
Correction ta;l r -1.08 0.94 0.07 079 .71 0.561 050 Q35
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Cur.rerft-ca:}yjﬁg caps

citles and assoclated voltage dro
non- armouwd wlth gheath (Aluminiu

IEE Tlrblc 9K1

ps lor single-car
m conductor

Wv.c. -Insulated cables,
s

.. Condliclor operating temperalura 70°C

InslnlialmmelhodsAlcE Yol s lnmltanon_ma,lhodsElo“;:ldr o " installation method J of Tabie 11, -
" Tabio 14 (Enclosed) f Tabla 11 {'Clipped difecF) . - " {'Delined-condilions) °
C 2 Cablos, i 3 of 1 cables;j ' 2-Cablos, singla- 3 o4 4 cabl F[ l leal 1. .
secﬁgr)lzsl) phut;ae : 2 s;-rm dac 1hrn?a-pha°so a.c phase ac orgdc threo phaso :sc ;hg; ve’c“o:‘z cabies ﬁsnglo 3 cab:lng
area of . = = 1 . cables thrua-phue) );
. T Vol 0 werit I chop per  Current . Volt -
conducwf' currenl M},‘,ﬁ pet Eal::\'ﬁr? drop cu{ |ng Wm&ﬂf ca "?ng drop . .wmg" _dt_op .
gapacﬂ)‘ permelle t_:apacuy par capacnly - pat melre cﬂ',r “por Curlenl* - melre Curf nl S per
ampore * ampere [Tarrying pa; me
¢ per per . capacuy_pﬁ'"?—TEE' capaclty
CE ac. dc malie zc deo malra . melre
1 2 3 4 .5 6 7. . 8 .10 1 12 a3 _34 L1868, 17
T A v A mv | A Vo mVocA TV - A
N 6 | 60 45 45 82 39 il ;2 4s 45 &5 33
s |7 28 28 & 25 %4 28 28 85 25
s {-% 21 20 & 48 | M5 &1 20 105 18
s | o 16 15 10 4 | 143 15 15 12313 ] 18
70 150 12 10 125 10 |a81 - t1 100 5 - 093 | -
o5 | 475 083 oys 150 080 | 23 e77 0¥ MY 089 -
v | 205 080 080 175 070 ] 26 06 G50 225 056 f . 2
5o | 235 073 043 200 064 | 208 05k 049 259 048 ‘
Bl e . = ¢ . - fai5s 04z 039 20 040
240 - « . [ 41f oM oz 361 03
300 . .. Las o2 oz; 4 0
380 . fBs4 o026 o018 465 . 028
480 - . 643 023 045 541 0g6 5
600 . . 737 021 @12 Bib 024 12 03
PERATURE _GORRECTION FACTons T
FORAMEIENT TEMP ; ) S
25C 359G - 4P 45%C . SO°C- 55°C 60
c?rbrm:wﬂ%mm 0%, 094 08 076 071 081 558 43
~TABLE 210 :
. . IEE-Table 9K2
Current-carrying capacilies and assockted vollago draps {or twln and-
multlcore armoured p. v c. -lnsulatcd cables, non-armoured (Aluminium conductors) : .
‘ , Conducter operating !emparalure 70°C.
| Condue- " Instaaion melhodE.tuHToiTablaﬂ insiafalion melhod K of Tabla 11
Yor {Clippeckdirec]) {'Dalmcioqnd:lms}
cross Y. ’
" One twin cablo single phase One mm o~ Feur ¢ore coble, One Mmcable smglaphlu OMlhm or—ioutoouuhll.
sectional | . ’ ﬁm_&?- s twee-phase ., | - ecorde’ .. mtu-phau ‘
% [ curent Volt drop & cumm VoH arop [/, Ourrent Volt drop | erent , V_u_lldrop_ B
carsying per ampe:s: cairying por ampoic carrying per emparé carrying par ampere
1 - capacity per mera {  capacly per met:a capachy _permelra|- - capacly per metra.
-3 3 ' 4 5 -3 o T N 9
| mm? A mv A m AL mv A m
16 (] 45 53 as 65 45 55 .39
Bl 25 82 29 70 25 86 23 74 .25
3s 102 2.1 ' 1.8 ‘107 2.1 of "8
50 120 1.5 106 1.3 125 1.5 110 13
70 150 1.1 133 .93 158 11 139 099
95 185 079 - 163 0.68 195 0.79 172 0.88
-120 - - 190 0.54 - 200 0,54
150 <. 217 0.45 - - 14 045
185 247 0.37 ) 260 037 {
240 . 206 0.29 . ¥ amn 029
300 - 340 025 . 1 3 025
. CORRECTION FACTORS "
FOR AMBIENT TEMPERATURE ' .
Amblont lemporalure 25C  35°C  40°C, 45°C  S0°C 55°C. -60°C  65°C
Corraction factor . 1.08° 094 087 07% 071 - 061 050 036
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