wwwm:g vh g €. celed) TT () 2zlglor]

T ¢
.. Llesign 4 Gt omadim 2 Glivd- 94 .
Con/2746-07. ( REVISED COURSE) - . ND-8228
(3 Hours) [Total Marks : 100

N.B.: (1) QuestionNa.1is compulsory. MO’?{_{L
(2) Attemptany four guestions from remaining six guestions. M
(3) Assume suitable data wherever required.
(4) Figuresto the right indicate full marks.

1. (a) Following are the details of cornected electrical load for a particular plant :

Type of load | Efficiency | Power factor | Diversity factor Load in kW |
Heater — 0.97 0.8 300
Induction mator 0.8 0.8 0.6 225
Power sockets — _ 05 150
Miscellanecus 0.75 0.75 0.3 200.

For the above system:

(1) Draw the single line diagram showing location of loads metering devices 6
and various protecting devices and their ratings.

(i) Calculate KVA rating of transformer required for loads. 8

(fii) Suggest KVAR compensation required for any load and calculate theKVAR B

= required for the compensation.

| 2 (a) Explain the tendering process in detail. 10
(o) Write a short notes on - 10
(i) Energy efficient motor
| (iy Cable Installation.
| 3, State the design considerations for lighting a reading room with dimension 8
(50m (¢)+ 20 m(b) +5m (h)).
| Calculate the no. of lamps required. 8
Draw the lighting layoul. 4
4, (a) Explain different drawings in Electrical system. 10
(b) Discuss the diserimination and coordination in protection. 10
| = 5. (a) Write a detail note on type of batteries, sizing and selection criterian. 10
(b) Discuss the terms QAP, WBS and logistic with respect to project planning. 6
i {c) Define the terms — 4
(i) Load factorand
| (i) Diversity factor.
6. (a) Whatare the different types of distribution system and their selection criteria. 10
| (b) Explain the need of Energy Audit and its different types. 10
7. Write short notes on (any three) : 20
(a) SCADA
(b) Security system
| (c) VPS

. (d) Eleveters.
I
|

|
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Cocflicient of Utilization Chart :
Re=0.7 Re=(.5 Re=0.3
K [ Rw=05 | Rw=0.3 | Rw=0.1 | Rw=0.5 | Rw=0.3 | Rw=0.l | Rw=0.5 | Rw=0.3 | Rw=0.1
0 0 0 0 0 o' = 0 0 ¥ R
0.6 (.43 (.39 0.36 0.42 0.38 0.36 0.41 0.38 0.36
0.8 0.45 0.41 0.38 044 | 040 0.38 0.43 0,40 0.38
100 | 051 0.47 0.44 0,55 0.47 0.44 0,49 0.46 0,40
1.25.| 0.55 051 0.49 0.53 0.50 0.48 0.52 0.50 048
1.50 | 0.57 0,54 0.52 0.56 0.53 0.51 0.54 0.52 0.50
200 061 0.58 0.56 0.59 0.57 0.55 0.57 0.56 0.54
250 ]  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 .67 0.65 0.63 0.64 0.63 0,62 0.62 0,61 .59
500 | 0.68 0.67 065 | 065 0,64 0.63 0.63 0.62 0.61
Lamp Data
Sr.No Type of Lamp Wallage Lumen output
o - GLS 25 230
40 415
&0 710
100 1340
200 3000
2 Tungsten Halogen - 50 (Miniature Dichroic) 900
300 5100
' 500 9000
1000 22000
3 Fluorescent (T8 T5) 18 (Halo phosphate) 1015
36{Halo phosphate) 2450
18 (82/84/86) 1300
36(82/84/86) - 3250 -
28(TS) 2800
b CFL 9 600
) I 760
13 920
18 1200

http://www.howtoexam.com



http://www.howtoexam.com

http://www.howtoexam.com

o AT

Con/2746-ND-8228-07.

;Lé”?’

TABLE'12
IEE-Table §C
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Carre stion factors for cables Installed in unchsad trunr.-hu
“{instaliation methods L, M and N of Table 11)

This conrgellon Taglers tabulated bolow ralale lo disposilions of cablos ilustralod In ltems L, M, and N of Table 11 lﬂd m Ipplh:lblu lo curreni-carrying
capaclllas and volt deops for Instalialion molhods J anu I ol Fable 11

o e +

.d i e

o Conection 1adiors” .. )
Type L of Tabio 11 Wpa M ol Table 11 | e otbio 11 '
& i
Hominal | Twe Single-  Threa Four Sl Six Elghit Twolva 'Fnbu “ Eighlaen mamrraur
3,-“3“ r,w:n gl singlo-core singla- Singlae Slngla- . Single- g:l - Blngle-
Sactonal | cables, or core cabies,  cables, o cables, | core cables, core cables, m Hy Ehm u fa cabias
areaol | ored-or oriwe  artwpd-or  fourbwin | four lwin ol four W wln cmhh'ﬁ'mmwu n" ighuaan
condustar|  4-coro twin 4-cor,  cables or | cobles, or . 3eorde n or Blx |~ icablas, nr Awin ublas.
cablgy « | cables cablas cabiles threg 3- or | thraa 3-crd- core 3- ro'4- Bix a— ar I- rinl 3--0r d- w.m
| s e O r.abua gfﬁr" il g
: cablog : e B [ L pCBUS
B 3l 2 3 4 5 . § 7 ] b e i “"f‘*n.-”
mre e ' . h 8 R
1 d4 0.83 £.90 0.07 082 0.86 0.83 0.76 081 074 msu
B 0.52 0.89 0,88 0.51 0.86 0.82 0.75 " 0.80 COTE . 068
1 0.51 085 £.85 0.80 0.85 0.80 0.74 0.78 . o2 (.68
| 16 0.91 0.57 054 0.78 08 - 078 Jan 0.76 070 0.64
25 | 080 0.66 682 0.76 0.61 0.76 0.69 . 0.74 087 ; 0.62
%3 0.89 0.85 0.81 0.75 0.80 6.74 0 Q72 046 .. 0.60
0.08 0,84 a.78 0,74 078 073 0. o.n 064 . (.58
70 0.87 0.82 0.78 0.72 orr , 032 0.84° 0.70 0.62 057
- 9 0.86 .81 0,76 0.70 0.75 070 0,63 0.68 0.60 0.55.
120 0.85 0.63 0.75 0.69 0.7 0.68 .61 0.66 ORE - ah B
150 0.R4 [l 0,74 0.67 0.72 067 0.59 . 0.64 "Q.57 i1 051
185 083 0.7 0.3 (.65 070 D65 0.58 © 0.63 055 0439,
240 | 082 0.76 0.1 0.63 0.69 043 0.56 051 " 083 . 0.48
00 0.81 0.7 0.69 0.62 0,68 o, 0.54 D59 g.82. . 0,46,
400 0.80 .73 0.67 0.59 0.66 080 .52 i 057 0.50 - j 0:44:
g 078 072 0.658 0.53 064 058 " 051 ‘.55 o4 in e U o
, 077 071 .65 0.56 ‘0.63 057 . 0.49 054 yic047:- - 04,
TABLE 13 A
IEE-Table 801’
Current-carrying capacitles and pssoclated val:ag& ‘drops for slnglnanm p.v.c. -Insulnlud cables,
non-armourad, with or without sheath (copper. conduelors) |
, Conducior apeullng llmpﬂrlturﬂ 706G
Installation matheds A lo G ol Inslallation methads E to H ol Instatla mﬂ'ﬂd_ J of Takla 11 '
l!Talza‘u 11 q"EncI:ised'} Tabie 11 ('Glipped direct) "ﬁ' Hota liona’)
condiclor] @ Cables, sin I'o- 3 or 4 cables Gables, single- 3 or 4 cables | Ftnl oF var "ﬁsz :ﬁa
2 Sacégu“ . pliass 8.6, oF d. throg-phase phasa a.c., or de -p‘Iull 6 #" v d ﬂm‘% ?’ ; mﬁ'* R
i [ Vel 7 [Cur Wall Curre o i wall,
arga | Cureent 3‘39 uﬁmg T Lo e . Gl &‘g‘, ; Hﬁgwmr o OB
mzﬁ? par ::aaacr L capacily _pef © ¢ s , Cu par-
e " uifn PR e P | S O T A
pa - e
mpfhf‘a malee mdﬁ#l mtrn . ; mah‘i
1 2 3 ] B [ 7 B N L ey | RS T PR |
A v A v & ) & ok A v Y S o .
e o w & # & |4 2 « 18 37 R . "'1- o
"l B R & o8 RH (% 7 B USRS
3! 3z 1? %s g2 | 40 1 n.sa N . . e -
B 41 7.1 7 gz | &0 7.1 4; B.2 . . i P z P
10 gﬁ 4.2 51 a7 4.2 & a7 - g s . ; B
1§ 4 27 E8 2.3 B ool BN . = N . . A
_— 87 .7 &7 1s |1 1.7 1 0 liise s . . o
a5 119 B e Lt |45 = 3 1. . . g . g 5
g 50 s 48 35 125 opd | 173 093 081 1 og2 | 195 o8 oo 0.0
. 70 133 071 063 150 062 | 220 3% giﬁ'a ﬁ gﬁ 240 068 . '.uiga :gé. 210, os8 |
: 230 056 045 155 048 | 270 D48 045 Y 300 052 045 EM &1 H 042, |
120 250 048 036 220 42 | 310 Do 03 280 08 ﬁﬁ 044 ﬁg i3 el §»§§
185 . . . 405 029 0.4 % 0% |- &%3 A 25 |,
‘ 240 . - = 400 24 00 ot ; 1 8. i 2
S TR
i . . . . i 020 012 43 12 s - EHD, b4
- : . i . B0 u.}s 0088 7100 0: 4007 ﬁ.m _
| 6% ’ - | o0 047 o068 820 022 | 1040 .. 025 e 880 15
EOAMECTION FACTORE -
FOR AEIENT molent tomporotura WE GG 40T A5G G S8 6
¥ i vt d
Corrpclion tacior 106 064 647 oy o7 osi ™ '&3 0,08
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IEE-Table 802 -

&M . ny /}’ ~ . Gusrent-carrylng capacllies and assoclaled voltage drops for twin and
multlcore p.v.c. -nsulaled cables, non-armoured (copper conduclors) | iy
Conduetor oparaling lemperalure : 70°C

f shois & o G tol isiallation mathads E 1o H ol “ Installalion mathod K of Fig. 1. -
MEHEFHI_;? F?Endnsnd'i y : Fig, 1 (Clipped direct’}) ¢ (Delinad md:lhu’}?
Canducler | Ope twin cabl .One thiag.cote M'ﬁ‘;@ One fhrop.core &{%T‘Hlﬂ T, : ?ﬁﬂ 58
.5&% :Sﬁ,ﬁ_@ig ?ﬁ*ﬁ&%m wi fie u? pr 1&5 pratec ‘o Congucior I p wglriw : pmtsah:‘ ﬁ “ﬁﬁiqr wiln pr%igfwa
oot b ¥ ':ﬁﬁoﬁ i L et rors catia, s wl i L Vg
L P Pﬁu“ ﬂh‘ﬂl B, 5 ' : H’““ pm 4 i W“Phl“ y
7 ; i al Currgnl ol 3 Wl
E#:" ?m uiut%i E:wﬂ au gﬂ“ﬁ% m “ﬁ'ﬁ% rop _ d.':ugp ' dto?-
mpzcﬂ?r rﬁm cap ] i : i [ ugn Gu:r?nl fﬁp Curreni g
sl o i ok gy v gl oo
halre oo _ aire : oo latre maire
_ 1 2 3 i 6 7 8 § 19 11 12 13
@ A my my A v A ©omi A my A my
=i "ff s g 12 3 16 42 [ (R R .
15 18 20 16 24 20 28 7 24 . . i
25 24 17 b 15 28 :‘{ g 15/ 5 . « FLAT
, 11 ' ¥ I ¥ " i
4 % 3'1 ? g} g 1% ﬁg Ea . . . S:;%ES
;'ﬁ 7 3 § 1:4 " 2 " :.'é F = .
7 1 . y 1 ] ' :
1 ; i ¢ ‘
g3 w8 0@ 4 B g% & & U
.. '] = . X i ' 1 [ 8 i v
A o o8 M Ne o Sm | 38 B B® OB SR
10 4 - . . - g0 040 038 251 0.34 06 040 ‘056 265 034
1% " : . . 0 03 02, 7 028 us 032 028 a2 020
165 - - - . a0 0.28 L - 0.24 400 029 348 0.24
240 . + B . 450 0.25 18 308 020 474 025 D18 413 020
] : . . . . £20 0.23, 14 450 0.18 B4 023 074 474 - QB
& . = sy ! - &00 0. 1 520 017 _gay OFR 011 E4B- 017
OR AMBIENT TEMPERATURE CORERTRW ERS L= s
F F .
Ambianl | 2 3550 400G L C
Cnrm::ﬂutann ﬁ:;?tm ;ﬁ ‘054 0.8y 078 a.?? Eﬁ":."ai Buo..:j% E.a_a :
TABLE 15
|EE-Table 8D3 i
Current-carrylng capacities and a soclated vollage drops for twin and
multicore armoured p.v.c. -insulated eables (copper conductors).
] i ' Cenduclor opesalling lemparatur : 706G
Insiatalion melhad B, F and G 1 ol Tabls 11 Instaliation method K of Tabla 11 e
i [iClippod dicect} : {‘Dellned condillons®)
conducior | D iwin cabla singla ghase | Ona thiea - or- four core cabio Cine twin cable singla phase Ona thraa - or- lour
crosn g, of 0.6, Irrag-phasa ; ac. ordc. corp cabla three-phase
seclonal |5 cant Vol drap Goment_ Vallgrop-. | .~ Guurent Vol lGrop- Gurient - Voligrop |
b carrying per ampera carpying  por ampar cenying pai ampers cairylng  perampere
i capacily pef malia capacity par malie capacily permalrs capacity parmatra
| 4 5 4] i ] 8
mm! A il A my _ A m A mv.,
1.5 20 24 18 25 . - . .
25 3 12 24 16 - . s g .
4 ar 1 ] 9.6 . : . -
a1 € 45 74 41 6.3 50 13 #2 63
w0 Bl 4.1 56 38 64 4.3 58 3.8
14 i 2.7 73 23 8 27 ¢ Xt 23
25 118 1.8 57 16 121 18 102 LS.
a5 142 1.3 119 1.1 149 1.3 125 5
& 168 0.92 147 081 180 0.62 158 0.8
0 a9 065 3'31 180 0,57 220 068 oad 160 0.57
% 257 0.8 Q.46 %}3 : 0res 270 048 0.8 ; 042
1 295 0.40 Q.36 e o.M a1 0.40 0.36 20 03
150 a7 0.2 0.25 “233 023 353 0.32 0.25 13- 023
165 230 029 0.23 333 0.24 #0 D20 02 350 0.24
240 451 b 0.18 3&?_ i 0.20 485 0.25 B.18 420 0.20
% 523 0.23 014 517 e ia u18 550 .23 014 475 018
g4 Qa2 a1 £23 0.7 620 22 o 550 047
RRECTION FA
FOR AMORIT TRUPERTUTC el i N R
i : S0 : .
clion faclar e wo W0 B8 YN Bel T 0
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Gur.rlﬁhcitﬁ'in.n capacitics and assoclated volt drops for 85°C er 150°C rubbar-in luland foxiblo cablos .
- Cion mr'aﬁarqﬂnﬁ-lmmwra,: 758

Cutruni=cariying sagacity - ! Vioils drap pEr ampara par metra
0.6, ar singla-phase : ! i e
- Maximum a.c.(one Lwiry cabla, g ]
2io8% ciameiar with er wilhsul eadhe Thrae-phaso d.e. de. S;‘nglei;shﬁsn a.g. Threg-phasaa.c
gaclional ol wires gantinuily conducior, {ano lhree, lour, of d :
areaal featrmi e b singlecore cabies liva core cable
gonduclar conduelor bwnchad) 1 v ;
1 Z 3 4 5 8 ¥
] mm A my my my
i 031 40 - ‘@G 138 T L
B 0.3% 51 44 3 79 4 S
10 0,41 0 =] 4, 4.5 ‘4.2
4 A8 041 93 B 29 2.8 1
- 25 8.41 139 - 105, 1.9 i
| 4l B e 12 T 12
[ g4 185 G0 0.53 0.95 0.85
70 051 225 195 065 , £.61
S, | .51 20" 048 0.53 0.47
120 0.51 (805 - 20 0.38 0, 0.38
150 .51 ass 205 Lo . 0.31
165 0.51 ﬁ 350 Ezs : 0,32 027
L 240 .51 405 20 0.2y Q.22
ﬁ 0.51 i) 470 o6 024 048
2 5 = : . :
B30 C.61 . 830 . 0, 0159 L
; VR CORARECTION FAGTOR FOR AMBIENT TEMPERATURE
855 rubber-Insulaled eables a5C 400C 4G SO°C  EEC  B0°C  6S'C YO°C
. Amblonl temperaiure Girreslion laglar 093 .66 ged 072 053 054 044 03Y
15000, pubbgr-nsulaied cabios : s i
Ambient temparature aﬁ'g_ 100 108°%C 1109 5T 120°C. 125°C 130°C 135°C; 1400
85°C . - ;
Comestion factor 10" 094 o 0B 082 oy7 071, 054, 056 048 0039
Haia - BS 6007 does not include 150°C rubbier-nsulated cabies above 18mm? naminal cross-sectlonal arca ! g
TABLE 19
_ |EE-Tabla 8J3
Currenl-carrying capacllios and assoelated voll srops for heavy duly minaral-insulatod cables (copper cond uctors and sheath)
(BS 6207, Part 1) exposed to louch of having.an overall covaring of pve.. .
: SHaalh operaling lemparalurs | TG
ominal | Two e Threo of four Ono bhwin eable, {hroe-cola, " One fourcore o One'seven-eare :
HQ““ . mmm-ﬁﬁ“ singla-core caklas single-phase u%ll:, threa-phase, | cable, thueg-phase calie, oll cores lully: [
:E:E " ae, of de. thiee phasa 3.2 8,6, 01 6.0, ac g % BT loaded
arap . TV
e | Cuerand Mol dreg | Guironl Vill grop | Gurrant Vit rop | Gurrond Wil drep Eurrant Voll &op | Current Vil drep
A galeying st amposs carrying  per amperg | € 2 A smpeiq [CRITYING, BRI RS cairying n;;rm- comying , paL mgere
1 3 b wa 2 W‘iﬁw .W!. 7 L e AT T i ¢ il P T IR 44 " 14
mm? A my A m A mv F Jfomy A mi i my ¥
1.0 42 20 36 19 42 18 o8 | [ a8 ¢ .M 4z 9
0.5 23 28 25 24 2 28 20 24 20 24 14 g8 4
25 8 1 34 14 a2 17 26 " &t 14 .18 L
% g 10 44 9.0 41 10 o4 80 35 88| 10 00
G ] £3 6.9 56 6.0 83 8.9 44 6.0 45 o | - . .
i 10 w a2 | M 36 7 42 58 36 .| # e s (R
A 16 1a 28 &9 23 24 26 78 0] 8 .8 § - ot 3
25 160 17 12 1.4 124 17 105 1.4 11 1.4 , . .
: as 180 1.2 160 1.0 . . . . . .- ; )
50 225 0683 | 200 0.72 . . . <. i ik - -
70 275 058 240 051 - . . - " . . . 5
g§5° 230 O/4¢ | 290 0.28 - . . . . . v g ph
20 80 036 | 435 0.30 " [ ’ . . . 8.0, 0F 8L |
150 440 028 | 985 0.24 . "o . . . RS
; CORRECTION FAGTORS
FORAMBIENT TEMPERATURE _ : :
MWW! _ 25°C 35°C 4G - B 180G -
Caorractlon taclor for cabios axpesad la teuch 1.06 1o 0.85° 4088, 0AB™
Catrochan tagler lor cables having vatall pase. covorning 1.18 1A 0.54 .75, 0.51
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e ; JEE-Table 9K1
) Ing capacities and assoclated vollage drops for :Ingia-cum ted gables,
e e Hp“nanmrmaurad. wilth :hnmhlmn nlum eop ucinr ?U'F ﬁlm&&
. onduslar, upapntmg lampamlurn it
Instalation melheds & 1o H ol allatior m Hdeanhbﬂiﬂ
' lm@: mmﬁtﬁ}cm ‘r:bllﬂufcnnpnddrﬂ:l‘} J lﬂ# {fmdina:lsnndﬂle ;
y o bles | - 2 Cable lg- 3 or.4 cablas | Flal or'ver | {2 cablas
u.w%m’d ME Lt &Fi'i;é!c trﬁgphm‘ 7 a.0] Il?.‘g;idc. threg-phase L.c. ;nu a.lﬂ !' wﬂ“’i" (.'l ﬂﬂbFﬂl
area
il Volidrog por_ Gurrgni Vil . ! N ;
ol i, S S =-pﬁ@ Em’.” S 5 | oy | e o
; e B e B
Paf P 5
2 % s ™t % #'ac' 10 1!" m g AN A 18 17
4l 2 e wH A W A . omy A m/ol A mv mv .mV A i mv
B By 45 45 5 38 72 45 45 65 39 ’ S 5 o S T
% I8 28 B 26 ] - y | IR s R e

‘9 29 28 & 25
% 31 34 ® W s Asl SR e 18 . a. (Noow® ae i
w 16 N5 W0 1A W3 186 18 1@y 313 .| 185 18 (1 A0 194 140 LY
#0 12 10 128, 10 @ 14 10, 156 083 | 190 Vi 190 v0gs , 170 1DED
75 03 o715 150 Og0 | 28 077 078 183 0B | 295 ‘0s0 075 072 205 ° 06
205 060 080 175 070 | 261 062 og0 225 086 | 275 (065 080 peo 235 054
- 073 049 200 as4 268 051 049 259 048 | 320 0SS 049 051 270 | 048
F ' . ms 042 039 200 040 | 370 045 039 045 .30 par

. "0 | e ool o020 381 03¢ | 40 043 028 D43, 370 ' 0.30

. . . 418 0629 028 418 030 sip 048 ' 0237 "EISQ' - 415 0.25
. : . %54 026 019 485 023 'ss4 035 019 ~'037 460 g.22
i . . g3 027 015 541 028 67 03z {Hﬁm, 034 S0 . 0.20
. . . 737 621 012 618 n24 776 030 Q1 CI.SE 548 0.8
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TABLE 21
(EE-Table K2
currum-carrg-ms capacliies and assoclated voltago drops for twin and

multlcora armoured pv.c e. -insulated c;h]a.s, non-armoured {Aluminlum cunduntnra]
- " Cenduclor oparating t-mpamlure T0'C

Conduds Instalizlicn mathod E; 1o H 1 ol Tabla 11 - Instalation methed K of Tebis 11
e {nrwd’dmf oy ﬂ?ﬂmnm N e e L
i nm'mlnéabduk-.ghphm Qe threa « or- Four core calle, Onuh-.r{.nsm atnmpphul ¥ ﬂnl w«-nr-fawmmmbie.
sactonal g.c, orde - WY ihroa-phasa a.c. ord - thru-phui
8 I Coent Voltdrep | Cureni Vol drop | Cumant “Nelidop | Curent’ Vol dro
' eairying per ampera | carrying pér gmpers |  camying | por amperg  CRriying U per ampare
1 * gapacity par matra capacily por malra capacity par meirs capaclty . ©'per matrg
teoe g 3 4 5 6 7 8. 9
" ! . mv A ni i L mv g T o
16 62 4.5 £ . 85 4.5 58 i ¢
B s & 29 70 2s. | @ 29 74 25
‘a5 102 2.1 o6 1.8 161 2.1 i £
. 50 120 1.5 | 106 13 125 . 15 m o
70 150 4 123 0.93 158 11 133 ' 083
48 - 165 0,79 163 t 068 . 195 0.78 172 —
- i 180 0,54 - ‘e . 200 T B4
180 a7 e v |, - gar | pasn
185 : ¢, 'l | W P . . T " q.ar'
240 . . 208 0.29 . - T Y - . &
300 . . 0 0.25 o ey . 358 0 Gl 28!
CORRECTION FACTORS F i B g
FOR AMBIENT TEMPERATURE ok
Amblant lempa ralics | 29G  98'C  4gic 45'C . S0°C 5C T B0°C 68°C
) 108° 004 O0&7 079 0T a.nm ,n,m q.a;

Correction laslor ' ¢
+ L I
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