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Paper / Subject Code: 52851 / Desxgn Management & Auditing of Electrlcal Systems

Duration: 3hour

" Note:- 1. Question Nol is compulsory.
2. Solve any three questions out of remaining
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3. Assume data if necessary and justify the same.- o .
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Solve the fqllowmg_Questlons X
Explain Maximum Demand Controller oy
What are the varigus elements of Energy Momtormg and Targetlng
Explain the term Coordination and Dtscrlmmatlon

Explain Benchmarkmg and what are its types'?

(20‘ marks)

~_‘.—- ‘\" ,\’s
N

(20 Marks)
An ofﬁce room measurlng 20m (L) + 15m (B) + 5m (H) requlres 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 1mprovement‘? Also explam selection
and location of capacuors foi-same. - o S -

- = - g (ZQMarks)

Discuss the role of folloyving energy efficient technologies and
corresponding saving potential
(i) Energy Efficient Motor (ii) Energy Efficient Transformer .

From the data-given below, > & :

(i) Calculate the kKVA ratmg of transformer requlred for the loads

(ii) Draw a single line'diagram showing various metermg mstruments
rotections and load connections S 2 =

@Pcedr 100113521

" Power Factor

LoadNo. | kW-Rating | LF DF Efficiency.
1 - 800 | 0.8 08 17 075 0.7
2 600 0.85.. 0.6 _ 0.8 0.85
3 300 0.7 07" 0.9 095
4 400 -0.6 .05 0.8 Sy 075
(20-Marks)

Explain Ten step Methodology for Detailed"lE‘nergy Audit
Explain step by step approach towards electrlcal load management.

~ - (20 Marks)
Discuss in detail procedure 1nvolved in the selectlon of cable conductor
size and other specifications, for.a ‘cable used for connectlon ofa . motor to a
control panel through a short length. .. :
DlSCllSS the energy performance assessment of li glltmg system

Write a short note on (any four) /. ‘:r (20 Marks)
Advantages of 1ead acrd batterles, ; -_’?' e i \\
UPS _f;‘ & o S .o
' Bulldmg Managernent System (BMS) ,;”"“ ’n
Single line dlagram * s .
Variable Speed Drives ..~ P o ‘
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Paper / Subject Code: 52851 / Design Management & Auditing of Electrical Systems

Data for Illumination Design problems

Rc = 0.7 Rc = 0.5 Ro = 0.3
Ry=0.5| Ry=03 | Ry=0.1 | Ry=0.5 Ry=0.3 | Ry=0.1| Ry=05| Ry=03 | Ry=0.1
0 0 0 0 0 0 0 0 0 0 |

06 | 043 | 039 | 036 | 042 | 038 | 036 | 0.41 | 0.38 | 0.36
08 | 045 | 041 | 038 | 044 | 040 | 038 | 043 | 0.40 | 0.38
1.00 | 051 | 047 | 044 | 055 | 0.47 | 044 | 049 | 0.46 | 0.40
125 | 055 | 051 | 049 | 053 | 050 | 048 | 052 | 0.50 | 0.48
150 | 057 | 054 | 052 | 056 | 053 | 051 | 054 | 0.52 | 0.50
200 | 061 | 058 | 056 | 059 | 057 | 055 | 057 | 0.56 | 0.54
250 | 063 | 061 | 059 | 061 | 059 | 057 | 059 | 0.58 | 0.56
300 | 0656 | 063 | 061 | 063 | 061 | 059 | 061 | 059 | 058
400 | 067 | 065 | 063 | 064 | 063 | 062 | 062 | 061 | 059
500 | 068 | 067 | 065 | 065 | 064 | 0.63 | 0.63 | 0.62 | 0.61

P

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: . Number of cables

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

cable) 0.80 {0.70 [0.65 |0.60 |057 [052 |048 |045 |0.43

NOTES:. 1. These factors are appli'cabie to groups of cables all of one size equally loaded, including groups
bunched in more t_han 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 §D2

capacilics and assoclated vollage drops for twin and -

Insulated galiles, - nwaunourcd (coppw conduciors)
2 Cmdtmopommhmnm J°C

! |wmmmmmcta Jos1alagon.molhods E %o Hrol " Instokation maihod K of Fig. |
Fig. t {Enciosed) . Fig. 1 (Glopad dreery {Dolined conditiohs -
MW Jwin cuble * One hnee-cort Toard thieg-
Cross | . 2?‘1.;‘&«?" __cable with u:‘ % B without c‘a'& ﬁ“w‘»’&"'- 0‘31 :ﬁa 0" vjlhm
sechonal p:oxecm CONTUCION . ive: tot : w«xm ocﬂw
= oL of de. .&&5‘.‘ . Jf" b%w%'-gﬁ.r, ':2'3 bum-cauu.
o B m B R .ﬁ.
1| capacy axﬁ. A %tp. B  capaci NK % R % .
wlaire e . e . wous |, 0D R g~
N 2 3. 4 5. | .6 N [ 9. 0 .. 1t 12 13
- 4 A v A [ oV Ao mV T A v A my
10 14 g 12 7 - 12 KH I 7 e L oev w :
15 18 28 871 2 20 28 17 24 . e . s
25 | 24 w -2 15 ;g :7 :z% 15 . AR RN
4 131 29 - e 3 » CABLES
§ 2 : - i 4 . . .. .

N . { ¢ . v RPN . 4 §
{18 58 B |§ 4 ﬁ P . Eg oW
g @ 3 B .8 1§ vB 15 . &z 1‘;3 R J’A -- ]% n

5 B i ok M ek i
P, 8 N : : DB gﬁ &“ a5 0a2 - 2 B
120 S W . . 290 ‘o%0 - -3 8 034 806 840 038 2685 - 04
1% . . N - 30 0.32 0.25. 287 Q.28 348032 025 N2- O
185 % ™ . - 380 629_1 £23 . 330 024 { 400 020 023 & - 024
240 . - . . 450 025 018 ° 3% 020 474 025 018 - 413 0.20
00 . . v - . 520 023 014 €50 0.18 548 023 034 474 0,38
&0 » . L. . A% G832 - 002, St - B4R 017
i . ‘ connecnon Mcrons SR 1 e A
R I s we wo WC UG 558G |
Correction factor 087 079 071 061 ﬁ%
TABLE 15 .
|GE-Table 9D3
CUmnt-carlylng capaciﬂes and assoclaled vollage dtops ior twin and
ueor- umomd p.v.C. -lnwfaleénblu (coppcx conduclm). ’
_ ) 5 o WMWWO WG
[ hsuuﬂonmwodE.Fudsdeaﬂo“ . hs:ammmmxdmhn. '
) direct) _ : ~* [Dalined conditions™
Conducior Onnhnnabllsbgbphau Orn?m-af-lourepn‘am mmmmm ) Onomnn'ol-
o 2t orde r am-pbao - , T seorde emnbhm-yha»é’
o Cumenl . Voltcrop © Cument . - Volldigp'. |- Cosrent Vol tdrop” -Current ~ 7, Mol drop
canrying parampare anmying  perampers | cxiying perampore - | camying . _psrampers
permove capacy pas malls capacily pormate capaclly - permeks
L2 3 33 3 e e MO
ma? A v ‘A oV A v '
15 P % 18 25 : - L
P 25 3 18 24 16 . . . . [
4 37 12 3t 85 . - B o e
& 3] 6 “ 74 4 83 50 - 13 R - 83
10 S 43 5 38 - 69 43 ‘88"
16 8 T2 n 23 90 27 # %3'
25 115 14 97 18 121 18 102 1.8
3% 142 1.3 119 13 14% 1.3 125 1.1
50 168 0.92 147 oM 160 a8 - 155 - 081
ac de. 36 . deo T
20 200 065 0.64 180 0,57 i . 0 - .
95 257 048 0.48 218 8.42 ng gfg 823 g &45;
120 295 040 0.36 -1 8.4 10 0.40 0.38 20 .0
150 [ oow 025 | 285 029 3 0k 02 | W e
185 2 029 023 m 8 3
2l 22 B BB (22868 B
300 523 023 014 T ., 018 550 023 0.4 475 0.18
400 589 02 0.1 523 o7 820 02 0.1 850 TR
FOR AMBIENT rgu&eakwns BRI BACTORY . :
Ambion! 0 25°C  35°C  40C ;
e Th T T RO e TS
[ TURN OVER
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TABLE 20
JEE-Tablo 9K1
cUmnt-cwang capecities and assoclatod voltage drops Jor single-care p.v.c. -insulated cables,
non-armouud wllh ahoalh {Aluminium conductor
‘. .. Conductor operaung lamperature ; 70°C
instalialiormethods Alo G fal - [ Tnetukaion mm;EtoHd method
P b 14 [Encosed) .} . Table 11 {Clpped dimcr) ; o+ s e g R
Y . 4 cabl 2 Cobh lo- 3 o1 4 abl )
CvosJ ’zm %%.sm 3 dph::o :’: pn“: :a:&mdg lmv‘:p '\:w ::g Fl;! ":; vol\aul (2dcau?.°).|q.»m ﬁ'ralgr”
area of Vol 'Cw nl Mm S \bl A R cables wn-phuo th o-phuo)',.
"g"o:’dty m e w:’f kg oof Surant 1 %'3'
: e S artpers |cai : ”""'"‘ 'ym
p 8 g6 de 'y‘\,ool;! sc de mpo.lfn capacaty
1 2 3 - 4 .5 6 7 B 9.0 1 12 JL 14 : 0 17
A mw o™ A MV 4 A mv.o mV AT mvo [ A ™w m}v: mv:. 5.»; o
Bi 8 [0 45 45 2 29 72 45 45 65 39 4 o weliy Te i Y e o
2 |"78 29 28 & 25 94 28 28 8 25 . coHE e . ;
% f.08° 21 20 ® 48 [ M5 Z 20 05 18 . e e - :
0 | 20 16 15 (100 ne [ 1 1S S 1R 13 RIS K-S > 5t
‘70 [ 150 12 10 fs 18 [3% . T 10° 156 - 083 il
o5 | 475 035 o025 150, 080 | 23 677 0¥ 1M Q69 o
120 | 205 080 060 175 070 . 261 06 080 225 056
150° | 235 073 042 - 200 064 !290 05k 049 259 048
05 e .. ® &G . . M5 0,42 0,3 T2 0e
a0 | - - . © e L4 034 0z 261 03 [
w | - - - e« law oo o2 4 0N b
W | . - e e . w026 odp "4es cm.{ - b
w |+ . . - $3 023 045 5410 028 t P
@ | - e, s 7™ '0.21 012 816 024 { TN
. Mm 'rzups . CPR lON m:rohs R
F RATURE ' X 1, .
358G 4
oyl % W S OB wc; 55'3? '335
TABLE 2t
IEE-Tabla 9K2
Current-corrying capacilles and assochtod voltage: draps for twin and
mulllcore armoured p v.c. -lnsulatud cablcs. non-armourud (Aluminlum conduciors) ) :
' e ~ Conducler opmﬂng temporatwe ; 70°C
} Condoes | - ' InstalalioumdhodE,thdTamﬂ hslanaﬁoamlhodxol'rahhﬂ '
Yor C {(Clopeddwect) .0 - (wmmms
cross
Onomhublo ls uc OuMh»mecabl& Onomhcablo.wqhmn OMWu oc-bwomcuuc.
sectional | . ..c.a‘m o ttwoo-phase . T ak.ord . . muo-plmo
MO T corent W dmp | Comed Vol drop . Curent Vol drop | Owrenl . Mk aop
) carrying per ampow [ coirylng por ampofe |  carnying pet amperd  camying per ampere
1] capacly . per maie | capacly per motre | capachty , por matce . - capachy per makre.
v 2 . 3. 4 N 8- N v ek 9
o B Y A VA A ™
16 & 45 -53 .99 65 45 5 - A9
Bl =z 2 29 70 S T 8 29 ! a8
s |- 02 2. ] SR ¥ hwr 21 of S e
50 120 1.5 108 ; 13 125 .1 BRI T 13
70 150 - o 0 e 093 | 158 _ 1. 139 - 089’
95 188 07 .| 183 0.68 195 : 0.78 172 0.88
120 - . 190 0.54 . - 200 - . 0.54
150 - . 27 0.48 - . .22y . -0.A48
185 . < | 2e1 0.37 . . 260 T a7
240 . .. 206 029 . . Yy an © 029
300 T . 340 0.25 - . ass . 028
: CORRECTION FACTORS ”
FOR AMBIENT TEMPERATURE ‘ ,
Amblont lemporature 25%C  35°C  40°C, 45°C  S0°C  §5°C. 60°C  85C
108" 094 087 GF9 071 ‘061 050 035

Correction facior .
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