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18 55 FLECTRICAL DESIGN ESTIMATING AND COsTYyq
] .

4. One drilling mac ine driven by a single pha.sc one HP motor.
5. One grinding machine driven by a 0.5 HP single phase motor.
e’  C timate in the following sequence : - o
. Prepare the complete estimate ion of machines, main switch and power distribution boarg,

Draw installation plan showing locat
© - of power wiring t0 each motor.

_ motor control boards &tc. Show path t
'(b) Draw single line diagram starting from the energy meter. . ] -
(c) -Draw wiring diagram of main board including earth wire connections showing connection of

single phase and three phase energy meters, main switches and d.isn'ibution'l boards. .
(d) Make selection of important material and calculate the length of wire, cond_ult,,earth wire etc,
h item. Also estimate approximate

and prepare a material table with full specifications of eac!
cost for providing power wiring in the workshop. .
" Assumptions : |
W(a) Height of main switch, motor switch and control switch from floor = 1.5 m.
(b) Height of horizontal run from floor level = 2.5 m.
(¢) Cost of motor and starter is not to be included in the estimate. ]
(d) Main distribution board or main control board is one metre from nearest corner of wall (centre
of main board). ‘
(¢) Height of motors for all 3 phase and single phase motors except drilling machine motor is 0.5
mt. above floor. _ L _
(f) Height of drilling machine is. 1.5 mt. above floor as the motor is mounted on the drilling stand.
Calculation of load in amperes. Assuming efficiency of 3 phase motor 0.75 and power factor 0.8.
5% 735.5

" Therefore I, for 5 HP motor = : = i '
erefore I, for MOtOr = 5o T3 % 0.75 X 08 ?3 A%nfs i&approxxmately)
3 x 735.5 ¥l |
I, for 3 HP motor = =4, .
, for 3 HP MOOr = e S e O o DS APPIOY
2% 7355 S .50

I, for 2 = = mDS aDp
, for 2 HP 5% 400 X 0.75 X 08 3.2 Amps approx. |

Total current in amperes for three 3 H.P. motors = 8.0 + 4.5 + 3.2 = 15.7 Amps
Assuming a 50% overload on all motors, the total current drawm = 15.7 + 7.8 (50% overload) -
= 23.5 amperes : ‘
Future extensions may not be possible due to sufficient number of motors already installed in the
.workshop within the limited space. :
s ISeégc;ion and Rati;g (;f :‘:’IC Main Swtich. The maximum current demand for power loads will
e only 23.5 amperes as calculated above. It is therefore suggested that : a TPIC main swi
rating, 500 volts grade should be used as Main Switch. \ M RRROAS ampcrcsl
Selection and Rating of TPIC Motor Switches. The maximum current demand for a highest rating
mot.or (5HP)is fm]y 8 amperes. Assurr.nng that the motor may have to run on 50% overload for some period
of time, the maximum current demand is only 12 ampers. It is therefore suggested that : a TPIC motor switch
of 32 amperes rating 500 volts grade should be selected for 5 HP motor and 16 ampers TPIC mot itches
for the remaining three phase motors. £ R
Selection and Rating of DP, Single Phase Main S“'ritches-for Single Phase Load :

The single phase lnad of two single phase motors doe
_ s not exceed 6. C
amps (for half HP motor) = 9.8 amps say 10 amperes. roced 2 amps (for one B o+

o amAssurmFg an equal loz?d of s_inglc phase on light/fan/sockets. The total singlé phase load will not exceed
peres if all the load is switched on simultaneously. It is therefore suggested that : |

(a) :ﬁ&c main switch of 30 amperes rating, 250 volts grade should be used as single phase main
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. amperes socket should be used as control switch for single

(b) 15 amperes one way switches with 15

phasc motors. )
TO 3 H.P. MOTOR

TO DRILLING MACHINE —— — -: TO 5 HP. MOTOR TO 2 HP. Nf_OTOR
TO GRINDING MACHINE '} : TAIPLE POLE SPARE
15 MCB UNIT
F———x |
SR () I iy i § g 72 NE TA 1
g clodr
° : t ‘—H = 1
| . AN Y
BUS BAR — . g = - 3
A —

BUS BARS %

1.C.D:B. (LINGHTING) %

) \ MINIATURE CIRCUIT

/0—0943-"

L

BREAKER (POWER) i
I 3p 3 WIRE EM f
16 EM | . \
1 MAINSWITCH WITH
| BUILT-IN HRC FUSES
I
1
] : / - . SWITCH FUSE UNIT
| 1
J N === Y S -
. R
B Y
| B
Fig. 18.17.

Selection and Rating of wire for Main Board, 5 HP motor and 3 HP motor :
- For Main Board. The total load for hundred percent utilisation and 50 percent over load for motors
is 23.5 amperes. The single core wire to carry this load should be selected as referred on Table No. 18.1.
“‘Single core PVC insulated aluminium conductor wire of size 7/1.70 dia. or 16 mm? should be used.”’
For 5 HP, 3 phase Mutor. Refer Table 18.1 for selection of wire for 5 HP 3 phase motor which
refers to ‘6 mm? or 1/2.8C mm diameter, single core, aluminium conductor, PVC insulated wire’.

_ For 3 HP, 3 phase Motor. Again refer Table 18.1 for selection of wire for 3 HP and 2 HP motors -
which is ‘single core PVC insulated wire of size 4 mm?, Aluminium conductor, 660 volts grade.

Calculations for length of heavy gauge conduit pipe of 25 mm diameter :

From MDB (Power) to 5 HP Motor = 1.0 (DB to horizontal run) + 2.0 (alo i

J ng ho .
(HR to motor contro] board) + 1.5 (motor starter to floor level) + 0.25 (depfh of %rcnzllf)or-:-ug Bu?al(z){R)tr;:cg
in floor) + 0.25 (trench bottom to floor leve G

top) = 8.5 mts _ )+ 0‘5. (floor -to motor bottom or floor to motor foundation

From MDB to 3 HP Motor = 1.0 + 5.0 + 1.0 I+ 1.5 (upto floor) + 0.25 + 2.0 + 025 + 0.5 = 11.5 mts

From MDB to 2 HP Motor = 1.0 + 8.0 + 1.0 + 1.5 +
Total length of conduit = 8.5 + 11.5 + 14.5 = 34 5 mtf'zs' PHOH02 405 = W5 s,

Total length of conduit pipe taking 10% wastage = 34.5 + 3.45 = 37.95 mts say 38 mts

Calculations for length of heavy gauge conduit Pipe of 20 mm dia. for single phase motors :

. From MDB (lighting) to 0.5 HP Grindi e s
+025+10+0254+05=80mss, S echine 1 10425+ 1.0 (upto motor. switch) + 1.5

From DB (lighting) to 1 HP Drilling Machjne - '
floor) 4025+ 104035+ 15 = 110 mts, 0+ 43 * 10+ LS (motor is installed 1.5 mt above

Total length of conduit pipe as calculated above for both motors = 19.0 mts

‘
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Calculations for length of wire of ¢

Total length of conduit pipe for § H

h conduit has three wirec in : Wires ie. 34,5 -
(Because €ac three wires in = mits X 3 wires = 10
Taking 15% wastage = 103.5 4 155 1t) 3.5 mts.

(wasta e) = 110 +wus
Calculations for length of wire of 5 g¢) = 119 mits say 129 i,

ize 4 mmz

. iy or 1/2.24 n '
. Total Iength_of condmt pipe for 3 HP motor 4 ) r 1/2.24 mm for 3 gp and 2 HP Motor :

induction motor will be connected with two earth wires independently whi
from distribution board upto motor. Two separate earthing sets will th

wires + 10% wastage

HP motor = 11.5 + 14.5 = 26.0 mts x 3 wires
. /
Taking 15% wastage = 78.0 mts + 11.7 (15% Wastage) = 89.7 m say 90 mts ; e
. : : . . mts.
Calculatlons for length of wire of size 2.5 mm? or 1/1.80 mm dia. for both s;
Total length of conduit pipe for both single ph - . ota single phase motors :

: ase motors as calculated ab
=19mls><2w1res=38mts.x2wires=760mts above
= 87.4 mts say 88 mts. , 3 11'4 mts (15%) Wastage

Calculations for 8 SWG earth wire of G.L for 3 phase motors : Each three phae and single phase

ch will run along the conduit pipes
erefore be used.

Total length of earth wire = Total length of conduit pipe (for three phase and single phase motors x 2

=345 m + 19.0 = 53.5 x 2 wires = 107 + 10.7 (wastage) = 117.7 mts say 118 mts. .
Calculations for the length of 15 mm dia. G.I pipe to enclose earth wires from Motor control

boards to motors but for 3 phase motors only

From motor control board to 3 phase motor = 1.5 + 0.25 + 2.0 + 0.25 + 0.5 = 4.5 X 2 pipes = 9.0 mts
Same length of pipe for each three phase motor = 3 X 9'mts = 27 mts- '

Taking wastage @ 10% = 27 + 2.7 = 29.7 mts Say 30 Metres

Table 18.6. Material Table

S. No. Description of Material with Specifications Quantity Rate Amount

L

in Swi rating, 500 volts grade with built :
TPIC, main switch, 45 amps rating, gra fowcos || e

in HRC fuses : l‘ No.
i ing, 500 volts grade with ;
glef, B l--:mrlg - & 1 No. _270.00/each- 270-00
i ' i de with . '
g;lc. motor switches, 16 amps rating, 500 volts gra ” Nos. s o] #o0
es

Iron Clad Distribution Board ICDB (.PO\-NCI') for 3 motors
45darf:lgps rating 500 volts grade with built-in copper bus bars - o | 559
and ruses . ‘ .

Double Pole Iron Clad DPIC (lighting) main sw'ntch c.tf i{l - a0 00each 40.00
amps rating 250 volts grade as single phase main SWitc! ! .

I2CSJDB (lighting), 6 way, with neutral link, 30 amps rating, it | so.00keach | 15000

0 v. grade _ _
15 amps one way switch and socket combined for single phase 2 scis 40.00/each 80-00
motors s .
;l:avy gauge conduit of size 25 mm dia. black enamel for | sgmis | 30.00/mt 114-

j motors '

420-00

[ 4 ;
a. black enamel for 20.00/mt.

Heavy gauge conduit of size 20 mm di
1¢ motors

21 mts
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. i it :
10. (a) Conduit accessories for 25 mm dia. condui 4 Kok, 12.00/each iy

Conduit bends

i wires
Conduit junction boxes to lling of

facilitate pu 3 Nos. 10.00/each 3009

" mn‘éu;:duit sockets to connect twWo pieces of conduits :1)’3 :}2: ggg:g:zﬁ gg‘ gg
Conduit saddles to hold conduit with wall
() Coggﬁl:u?::c;is:g:ies for 20 mm dia. conduit : R lgli?[’(‘),lea? o
Conduit junction boxes i 22: 5:00!2:211 ;'g.gg
gg:ﬂﬂ:: ::;gf;: 15 Nos. 3.00/each 45.00
11 G.I. pipe of 15 mm diamctler for earthwires to motor frames s 3000/t 90_06

for 3¢ motors

i ies for 15 mm diameter G.I. pipe :
Conduit accessories 10r § Nos. — .

Conduit bends
. Conduit sockets 3 Nos. 8.00/cach 24._00
Conduit saddles 10 Nos. 3.00/each 30-00
12. PVC insulated, single core, aluminium conductor wire of size
7/1.70 mm dia. or 16 mm? for wiring the Main Board 5 mts. 5.00/mt. 25-00
13. PVC insulated, single core, aluminium conductor wire of size _
6 mm* or 1/2.80 mm dia. for supply to 5 HP motor 120 mts. 4.00/mt. 480-00
14, PVC insulated, singlé core, aluminium conductor wire of size
PR 4"1;1&12 or 1/2.24 mm dia. for 3 HP & 2 HP motors 90 mts. 2.80/mt. 252-00
15,5 i3 6 mm? or 1/2.80 mm diameter, al. conductor, PVC insulated, _ .
o il | single core Wilj'c for wiring the main board for single phase 2 mts. 4.00/mt, 8-00
s 16. '2.5_ mm? or 1/1.80 -mm diameter, al. conductor, PVC ;
. Jinsulated, single core wire for wiring the single phase motors| 88 mts. 2.30/mt. 202-40
17. Galvanised Iron (G.1.) earth wire.S/SWG for earthing motors, '
; . - MB etc. 118 mits. 3.
18. Iron clad board for mounting main switch, and ICDB ‘Power’ oot i
: of size 45 cm x 60 cm 1N .
19, Iron clad board for mounting single phase main switch, and > Ho0feach 000
ICDB ‘Lighting’ 30 cm x 45 ¢ ' ‘
. m 1 No.
20. Iron clad board for mounting motor switch, and fatice of die No 180.00/each 180-00
. 30 cm % 30 cm . e
21. Rag bolts with nuts for fixing iron clad boards with wal 3 Nos 130.00/cach 39000 3!
<12 mm diameter 150 mm long four bolts for each b“’_ﬂ: _ . Es
22, 10 mm diameter, 50 mm long bolts with nuts ¢ b ® Nos. el i e i
: main switches, distribution b ' 0 hold both TR
oards, 3 motor switches and marking
T I starters with iron clad boards 40 N
. L _Lhmbzcs wiithnuts and bolts for connecting earth wi 0s. 2.00/each 80-00 r;lotor s
with main swi ’ : wires ' i
24, Flexible cond .S\wtches, DE_! $» motor switches starters etc. 40 N e ‘::'“e"
nduit 0f 25 mm diameter @ 1.5 mt. for e os.. 3.50/each 146-00 i stima
approximately plus conduit requ: each motor :
25. | Flexible conduit of 20 mm di Uit required for main board | 5,0 g 1
26. " Flexible conduit i hmm dia. for both single phase motors - 0 - 20.00/mt. 100-00 -
, it attachement with |, : .0 mts. 15.00/mts. 30-00 4
pipe ock nuts for 25 mm gja, i E
18 Nos. 5.00/each 90-00
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