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Duration: 3hour                                                                                                   Max. Marks: 80 
 

Note:- 1. Question No1 is compulsory.  

           2. Solve any three questions out of remaining 

           3. Assume data if necessary and justify the same.  

===================================================================== 

Q1. Solve the following Questions                                                    (20 marks) 

i Explain Maximum Demand Controller 

ii What are the various elements of Energy Monitoring and Targeting  

iii Explain the term Coordination and Discrimination. 

iv Explain Benchmarking and what are its types? 
 

Q2                                                                                                    (20 Marks) 

A 

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 

B 
What are the benefits of Power factor improvement? Also explain selection 

and location of capacitors for same. 
 

Q3                                                                                                       (20 Marks) 

A 

Discuss the role of following energy efficient technologies and 

corresponding saving potential 

(i) Energy Efficient Motor (ii) Energy Efficient Transformer 

B 

From the data given below,  

(i) Calculate the kVA rating of transformer required for the loads 

(ii) 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 
 

 

Q4                                                                                                       (20 Marks) 

A Explain Ten step Methodology for Detailed Energy Audit 

B Explain step by step approach towards electrical load management.  
 

Q5                                                                                                       (20 Marks) 

A 

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. 

B Discuss the energy performance assessment of lighting system 
 

Q6 Write a short note on (any four)                                              (20 Marks) 

  

i Advantages of lead acid batteries. 

ii UPS 

iii Building Management System (BMS) 

iv Single line diagram 

v Variable Speed Drives 

************ 
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Data for Illumination Design problems 

Rc = 0.7 Rc = 0.5 Rc = 0.3 
K R-:-;;;-O~~·;;-O~3 r-Rw ;0 1 

T····~~--- ~.----.-- .~----., ... ~~--
Rw = O.S ! Rw '" 0.3 Rw = 0.1 • Rw=osl Rw=0.31 Rvv=0.1 

0 0 0 0 0 0 0 0 0 
i 

0 

0.6 0.43 0.39 0.36 0.42 I 0.38 0.36 0.41 0.38 i 0.36 

0.8 0.45 I 0.41 0.38 0.44 \ 0.40 0.38 0.43 0.40 r-·0:38 
1.00 0.51 0.47 0.44 0.55 i 0.47 0.44 0.49 0.46 0.40 

1.25 0.55 ! 0.51 0.49 0.53 J 0.50 I 0.48 0.52 0.50 0.48 

1.50 0.57 i 0.54 0.52 0.56 

1. 
0.53 \ 0.51 0.54 0.52 0.50 

/------- c----.. 

I 
+-- -1---

2.00 0.61 0.58 0.56 0.59 0.57 0.55 0.57 0.56 0.54 
..... _._.4._ ..... ... -... -----4·······-··-t---.·······~·-······- ~._. __ .. _···.·.H_ .... _-"-,,-_ ... _-.- ... ---~~¥~.--.. -.. - .. -.. , .. ~.~ . ... - -- - -~.-.. -. -.. ~ 

2.50 0.63 i 0.61 0.59 0.61 ! 0.59 0.57 0.59 0.58 0.56 

3.00 0.65 0.63 

-~:}~- ~:; I~¥.~ 
0.61 0.59 0.58 _.0-

4.00 0.67 0.65 0.62 0.61 i 0.59 
. -.--- .~~~.-~. ,,--~.~~ . 

5.00 0.68 0.67 0.63 0.62 0.61 

Lamp Data 
Sr. No. T.J'I>..e of Lam.!!. Wattage Lumen output 

18 (Halo phosphate) 1015 
36 (Halo phosphate) 2450 

1. Fluorescent (T81T5) 18 (82/84/86) 1300 
36 (82/84/86) 3250 

28(T5) 2800 
9 600 

2. CFL 
11 760 
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 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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IEE.Table 9D2. 

Currenl·carrying cap~cilics and associated VOU"ge drops for twill and 
mult!coro p,v.c; .Insulated catllcs, nOn·armoured (copper conductors) " 

Conduclot opoi".lting lompemlurt . 7O"C 

tnslall~lion- melhOOs A 10 C tOl ·lnslaUkUon.mothods E 10 Ii 01 InSlOllallon palhod K 0/ Fig. 1 
Fig. I (EncIo~~d1 Fig., 1 ('Clipped eIi,ocr) ('Oofinod condlUona, ' 

Ono Iwin ~able One thleIKO'. ~TwinCllbIe . O~~bI~~'ihc~o . ~1h1ViN.!.~, 0".. Ihlco·cOl' 
,With orwilho\ll tableWllh or Wi 01 wllhout ~'wilhOi rroleclive cor .ruclOr ~ proteclive prole.clive ~naoclor wilhout prOIe(;~ve p,oleetive co uclOi wit ul prOlecUl/e 

' s~e,phase fou":'g'3, '~~eo,ii" conduclOl 01 on. · '::te.phaSI uclOl or one 
a. 01 d.e. Iou/-cOle cablt, L ord.c. touKOlI cable, 

three phase ' llvee pIlDse, ' . , .lIvet phlH . 
-CurrQnI VOl! Curr~nI . von p_urr~nl , VoIl CU{f~nl: Voll ,~~, ~ 
c~rrYI(\O droP ealfYl!'9 drop ~1tl\J' drOll carrYI(l9 utop" 'Cui ':~i$i·' capacIty aj~ro capaClly ~.,' Iy , ,per cap;icily por • pel 

par. ampere 'lI/I1Pcro car 9 amp.", 
por Jeer per ' per cal> 'ty Je'J. melre Ire mel,. ,melr. 

2 ' 3, • 5 .,6 ,7 8 9- 10 ',' 11 12 13 
A mV A mV 1~ mV A' mV A mV A ,mV 

14 42 12 37 42 13 37 ., 
18 28 16 24 20 28 17 24 0 , .. 
24 17 21 15 28, 17 24. '15 . . 0 o FlAT 
32 11 29 

f.~ if t1 ~ 9.~ 0 

" oClAfs 
40 7;1 36 7,1 ,6. 0 " : OIlY .~ H 49 ~ ~J ,!Y1 H 0 . 

62 .3 ;! . . 0 

79 U ,70 1.6 1~ t1 90 . 1.6 114 Ji 95 l~ 9tI 1.3 ' 86 1.1 115 ' 1.1 m m " 163 , 0.92 140 0.61 0.81 . , 207 J~ &~ 17~ ,g;U m Ui 'R13' m 'S:H: , . 2.51 21 

· , 290 O.~O 0.36 251 0.34 906 9.40 0.35 . 265 ().34 

I l~ '. 
, 330 0.32 0.25 . 287 0.29 348 0.32 025 .302 ' 0.2a 

· 380 0.29, .0.23 ' 3:lO 024 400 0.29 Q.23 ,,341' ,0.24 

~ · .' " 
450 025, 0.18 392 020 474 0.25 0.18 ' ,,"3 0.20 · ' 520 023, 0.14 \ISO 0.18 _=, &it ~14 '~ g:l~ , . 600 0,22 9..11 520 0.17 If,' 

FOA AM8lENT TEMPERATURE 
, Ambianl t~mp8ralul8 

Coooclion ladOr 

CORRECTION I!ACTORS 

2500 350C' 40'C 4500 ".5O'C 550(; 6O'Ci 65'C 
1.06 o.~ 0.67 0.79 ,0.71 0.61 c.so 0.35 

TABLE 1S 
, HiE·Toblo 903 , 

Current-carrylng capaclUes end assoclaledvoltage drops fo(twln and 
muillcar. armourod p.v.c, ·lnSlMted croble. (cappclconduclol'$). , 

,: Conduclor operating t.mp8,~. : 7O'C 

Inslanjtlon mr;1~ ~; t olTabi. II Inslallilion method KoITabie 1t;: 
, 'C direc " rOelined condillon,." , , 

COnd<Jckll One lwin cable single phase One l/:re.~or. fourCj)1'II cable On .. lwln cable ~ phaM ' One II\IN • or· lOur - a.e. Ollie. Ihrea-pbase , a.c. or ele. ' , cor,.tabIti 1lvet-phUe ,~ 
.odW 

Currant 'obI1 drOll Cuffent ' Vorldrop· O,"elll VoIldtop', CUff,", ' '; •. Vgjldrop area carl}'ing per ampere := perampeTo :. ctf.ying perampott , carI)1ng , .. ptIempart 
capacity permetr. pat melle capadly pst""'eIIe ' c:apIc:I~ , parmelll 

I 2 ,3 4 ", 5 8 7 ,8" II 

mm' A mV A mV II mV A mY 
·t5 20 29 18 Z5 · 0 .; 

2.5 29 18 24 16 · . I 

" :37 12 31 9.& 0 -
6 48 7.4 41 6.3- SO 7.3 ~ 8.3 

10 66 4.3 58 :u 69 4.3 !18' M 
16 86 2.7 73 2.3 90 2.7 77' 2.3 
25 115 1.8 97 1.6 121 1.11 102 1.8 
35 142 1.3 119 .1.1 14!1 1.3 125 1.1 
50 166 0.92 147 0~1 180 8.e? 1$5 0.81 

ac d.~. a.e. d,c. 
70 209 0.65 0.64 leo 0,57 220 0.65 O.M 190 o.s7 
9S 257 0.48 OAe 219 ,0.42 270 0.48 0,46 230 0.42 

120 295 0.40 ,0.36 '257 .. 0.34 310 0.40 0.36 2?0 ().34 • 
ISO 33; O.lZ 0.25 ,~ 0.29' 355 0.32 0,25 310 D.2II 
185 :J!)O 0,29 0.23 333 0,24 410 0.29 0.23 3so 0.24' ; 
240 461 0.25 0.18 ~~~~ . 0.20 4B5 0.25 0.18 420 0.20 300 523 0.23 0.14 6, .. . " 0.18 550 0.23 0.14 475 0.18 400 589 0.22 0.11 523 0.17 620 O.r. ',0.11 650 0.17 i 

FOR AMOIENT TEMPERATURE 

~~~io:,0=IufO 

CORRECTION FACTORS 

2S'C 35'C 
1.06 e.94 

40"C 4S'C SO"C 5S'C eo-c 65'C 
0.01 0.79 0.71 0,61 ,.0.50 0.35 
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TAal£'~ 
.' IEE-Tablo 9Kl 

Cuuent·cauWng capecltles and as.SoClalcd vollage drops lor. slngle·core p.v.c. ·Insulated cables, 
. non·armourc.d. willi 'shoath (Alumlr'lium conductorS') . 

. , '. Conllilclor operating temperature : 70~ 
InslallaiioitmethodsA ICC: tol 

Tablll It "EncJMed') 
Ins",1Ia1lOO melhOds E lo'H oJ·· 1ns1aliaUon melhodJ oITabllll .. 

Tabla 11 ('CUpped dim,,!,) . ('Deranedconditlons') 
Cross 2 Cablos, singl.. . 3 01 4 C3bl"., 2·Coblos,. slM'''' 3 01,4 cabl.. Fiol 01 .~cr~cDI (2 cable.· slnele. T,.1011 

~,6onal phaso a.c.. C)/ d.e. tlT;oe-ph3S0 a.c p/kI$8 o.c .•.. or d.e. IIIrco·phaso.lI.c. phasa a.c.. or d.~~or A 01:4 . (3 ~~~~,. 
area of . • . , , ". cablas Ihra"pnaJe, 111,. .. 1""'-'-" 

condudor ! 91~,nl !lcAlJirIl!) pelce (;ur'~nI. gd<.Y.o'!~ :-arWr~~' ~ dtll!) ptI ~urr~ 't'l Yo~ d!opptr . ~ catrYlIl\1 all>p<ir. • ''',' ..,. ~ ,...... .mpoll carf\l11\9 ,"'oP '. '.' . dtop 
~ capacity . pet melll capacity per capacily . pel met... capaci~1 por Current· ampel,~ ell"",,' pet . 

m," 

16. 
2S 
3S 
50 
70 

95 
no 
ISO 
185 
240 

300 
380 
480 
600 

2 
A 

60 
78 

, 96' 

120 
ISO 

,175 
205 
235 

--'-'-...... -_. ampero i ampere carrying PIIme.. 'Wrylllg ampere 
por per cap;lcity 1 Ph d,c. 3' PI\ upacJly' .per 

11.1:. 
.3 

d.c. 
~ ,.5 

maslr. a.e. d.c. melr... ~ , . ." metre 
7 . !I" 9 . 10 11 f2 J~~~ .J4. ·15' , .. Ie 17 

A 

52 
mV' mil 
4.5 45 
2.9 2.B 67 
2.1 
.1.6 
1.2 

0,93 
0.80 
0.7.3 

.' 

2.0 S3 
1.5 '100 

~5 1.0 . 

0.75 lsa. 0.00 
0.60 175 0.70 
0.49 200 0.64 

A 
!. n 

94 
.115 
143 

'111)1 

223 
261 
296 

.t J.l5 
~It 

476 
'55-( 
&13 
737 

mV • A mV ~ rrN ~r!}y mY, A mY. 
~.5 6S 5.9 

mV 
(;5 
2.8 
~1 

t5 
~,\ 

2.8 85 2.5 
2.0 1051.1; 
1.5 123.. 1.3 . 
LO '156 O'~i 

e.n 0.15 11)~ 0.69. 
0.62' 0.60 ~ 0.56 
0.5 t: 0.49 2.79 0.~8 
0.42'0,39 200 0.40 
0.311 0.29..3e 1 0.3-4 

0:~9' 
02. 
0..23 

. 0.21 

D.2l 
0.19 
O..lS 
0 .. 12 

0.30 
455 . 0.211. 
541' 0.~6 
~1& 0.24 

.-. 
155 t.5 .. '1.5 .1.34. '40 ; 1;3 

·190 i.} . . 1.0;;"0.95 no. '0)0 

'235' o.aDli:i5· 0.12 , iostin. 
. 275' o.~ . O.CDO'.60· ~.:0.54· 

320· O.5~ 0.49.· ... 0.51 270,;;,0.45; 
318: 0.4" 0.311' y:fi.45. ·:nO.·:. &.37 

• 449". o.~l< o.~·; :0..43'370" 0.:10 : 
• , ' • of , ; ~., .. :\., • • • ':'". .• ~: .. , " 

,1/ ..... ~T{~:;:~::·l.;=-:.<~; 
rn O.~ 9:120.33.. 84f .' o.le 

FDA AMBIENT TEMPERATUf\E 
Amblenl lemperalure 
Correclion fpctor 

• C,?R.REOffON FACTQ,~S ,. 

, 25'C 35'6',' 4O"C 45"C 
1.06 0.94 _. 0,87 '.0,79 

50"0· SS'C ~ 115'0 
0:71 ~0.81 ... O.so: ~ 

TABLE 21',' 
. leE-Tabla 9K2 

Current·carrylng capacilles and associated voltagodrQP' for twin aOd: 
mulllcore armoured p.II.C. -Insulated cables, nem-armoured (Aluminium conductora) 

. . Con(luc\or operating temperature ; 700c 
·r' ." 

I Conduc. InstaltaOOn melhw E. 10 Ii to/Tabla f I Inslana\lOA method K '0/ Tabla 11 
(CIipPCO.OK.IICI) • .{'ODJine~,(;t,mdilioosl lor 

" 
cross One twin cable sIogle phase 

sectional a.c. 01' etc. . 
arn 

Currenl 
carrYing 

1 upadty 
~ 

mn' A 
16 62 

25 82 
35 lOt 
50 120 

70 150 
95 185 

·120 . 
ISO 
185 

240 
300 . 

FOR AMBIENT TEMPERATt.lRE 
Amllioirt Iamporature 
Corrdon faclOt 

~drDp 
per~ 
per melll 

3 

'mV 

4.5 
2.9 
2.1 

I.S 

1.1 
0.711 

--. 
. 

, -
Ona lhrea -~,. Feur eo<l cable. One IWiil Cable. 5ingla Phase . . On6\11ro" ~ iOIKoQs.·~ 

.. ~phast . Lc.ord.c,· . . .. tllfee-phaN ': .. 
'Voldtop ·1. Curronl Vall drop Cw~ ,\\:)II·dtOp Cutren! ; 

corfYin9 por amporo Catrying per~r ~ per ampeie 
c:apacIIy IW maltl capadly , per IilfIke c:apaclly per melta. 

4 5 5 . 'l. 8 ....... g . 

A rrN A mV A 'mY' 
.a:l 3.9 55 4.5 55 .3.8 
70 2.5 ail 2.9 74 2.! 
86 1.8 '107 2.1 IIf '1.8 

106 1.3 125 1.S 110 t,j 

133 . 0.93 158 1.1 13i . 0.93 
163 0.68 195 0.79 172 0.68 
190 0.54 - 200 9·54 
217 0.45 . - 221 ·0 ... 6 
247 0.37 260 0.37 
296 0.29 . . \ 

311 0.29 
340 0.25 - 3SI 

, 
0.25 

CORRECTION FACTORS 

25"C 35"C 4O"C. 4S"C SO"C WC· . 6O"C 6S'C 
1.06' 6.94 0.87 0.79 0.71' 0.61' D.5O 0.35 
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