CHAPTER )

THREE PHASE SYSTEMg i

| the ern

5.1 Advantages of Poly Phase System s iv

has the f :
As compared to single phase system, & poly phase system 011°W1ng

merits.

5.

Generation of poly phase power is cheaper.

Poly phase machine has higher efficiency and higher p. f. compared t0a

single phase machine.
For the same size, the output of a poly phase machine is greater than thg
of a single phase machine. Hence it is lighter and cheaper.

l
I

Single phase motors are not self starting where as poly phase motors ar
self starting.

The parallel operation of single phase alternators is not very smooth, where
as three phase alternators run in parallel with out any difficulty.

Production Of Three Phase Voltage

N
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—  Trer Puase Svstems 147
re 1 820_‘”353 ;Egt?:;gr;ﬂar C}(:ils RR, , YY,and BB1 mounted on the same axis
* qisplaced in sp €ach other by 1200 | Let the 3 Soils be rotated anti

ockwise with constant angular velocity in a uniform magnetic field between the
Coles N and S. Let R, Y, B be the start terminals and R,Y,B, be the finish terminals

pese coils. Then ‘Vir, 'be the voltage induced in the coil RR,. Similarly Vyy,

Figi

of t
d Vps, are the voltages induced in the coils YY,and BB, respectively. When the
an :

e coil system rotates the emf induced in the three coils are all sinusoidal

let i :
S al in magnitude. However, since these coils are displaced 120° in space,

and equ |
the emfs VRR, , Vyy, and Vg, also have 120° phase difference as shown in Fig 3.

nis system of voltages so obtained are called 3 phase voltages. The instantaneous
};alues of generated emfs in coils RR,, (phase R), YY, (phase Y) and BB, (phase B)

are given by

ViR, = Vi 5in 0
Vyy, St S0 = 120%)

Vgp, = Vm i (6 = 240°)

 Ballan 2i ou
R B
e
Mvs,ﬁw’&h L Tstip rines

C58)

Scanned with CamScanner



120°

1209

VBN

Fig. 4 Representation of 3 emfs by phasors

V,, is the maximum value of generated emf in each of the coils ang Bis
the‘zcl)]:irt?onnz)f the coil RR, from its initial position. The rms values (e VYN, VB J

of these three emfs have been represented by phasors in Fig.4.

5.3 Phase Sequence
phase system attain their peak
quence of the system. The phase

voltage of the red phase is at s
se will be120° behind its positive |

positive maximum value,
i se 249 behind its Positive maximum value,
phase alternator, in which phase

Fig. 4 shows the voltages generated in g three
voltages have been shown by phasors.
The phase sequence of these voltages is RYB and the Phasors are assumedto |

rotate in an anti-clockwise direction.
5.4 Connection Of Three Phase Windings

Fig.5 shows three armatyre coils :

of a 3 ph 5 > i

means two Conductors ar].d th ‘_..'_’-;H ',_".';,'n'f“"-’!‘!‘-‘1; f_L At . phase. cncujt :

phase system using 6 condiiet, - " ed. This thret |
of conductors we us ne numo

(i) Star or Wye |
(ii) Mesh or D, ;

>

\
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THREE Prasg SYSTEMS

F 3
\Vy =V Z, "
S 2 |
) is b
Byl .
B 2
al “VR =Va Zua
ase |
S 1
Armaﬁlre homiy
Fig. 5
*
stem
% 55 Star Connected 3Y imilar ends say the start (S) ends of all the
i hod of connection, thgetagar A hown in figure.6. Alternatively 2
In thl.S met 0 < d to ether at pOint N as S Sabe pOlnt ‘N’ is called neutral
three coils are joine bge joined together. The Cﬁﬂtle inal R and the neutral N.
th? f:n(mh (F) e.nf)s r‘?a};S the voltage between (1‘;10 Finally Vg is the voltage of end B
point (star point). Vg s

A espect to

Similarly Vy is the voltage of Vi P

with respect to N. ;
se system 1°

In this three pha cur
wire carries back all the %e
but 1200 out of phase W =

I ,‘. ;

=1,

s
thr

_ Thus, in' 4 balanced. At-

Instantaneous cuffenfﬁ"ép

358
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150 THREE PHASE SYSTEMS

=Y

Fig. 6 Four wire, three phase star connected system

Relation Between Line Voltages and Phase Voltages in Star Connection

The figure.7 shows a star connected system with phase voltage Vg, V, and V.
The line currents are I, I,and I;. The voltage available between any pairg

lines is called the line voltage. Thus Vi, is the voltage of line R relative to line}

The Fig.8 shows the vector diagram for the phase voltages V, V,and V;ai
line currents I , I, and I; assuming balanced system.

Thus Vi = Vy = V = phase voltage =V,
The line voltage V. is the vector difference of Vgand Vy ie., (Vo-Vy)

#

I 74
y R R |
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THREE PHasE SysTems

Vi

r

Vg ) v

Fig. 8 Voltage and current in star connected system

Viy = Vyp T Vg = lineyoltage =V
Fig. 9 shows the graphical method of finding line voltage Vgy-

Line voltage, Vey = Ve — Vy= 2 V, cos 30°

=2Vyx |3/2

=\[§VP

/3 x Phase Voltage
nt and phase current

< s
series with its 116
the phase current (Ip)-

Line voltage =

Relation between line curre idual phase winding. Hence,

h line is in

Fig. ws that eac
ig.7 sho o the same 85

each line current (I) 1
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- THREE PHASE SYST :
= e I, (Phas¢€ currcnt)
= I’

: . .l il

Line current, Ip = ly i

ent (Ip
Line current (I}) = Phase culrt

mar g
5.6 Delta Connected System e three phase Winc Ligs Are S l
. _ dissimilar ends d (F) of one winding is joineq to

In delta connection, ;1 \s the finishing €n Three leads are brought g f
form the closed mesh. T xtt winding and $9 Oﬁ{e voltage of terminal R with eg o,
starting end (S) of the B%" © "o 506 vy is nd finally Vg, is the

; i s shown in Fig. 1%+ ecttoY a BR voltﬂ&
the three junctions athe voltegaof B with resp
to Y. Similarly Vg, 18

of B with respect to R.

B O y

Fig. 10 Various currents and voltages in delta connected system

Relation Between Line Voltage and Phase Voltage

Fig.10 sfhtows 'th;t thgre is only one phase winding completely included betwea
any pair of terminals, Hence in deltg connecti i : :
: phase voltage. ection, the line voltage is equal to tht

Line voltage (V)

= Phase voltage (Vp)
\ Relation between line current

and phase current
The current in

involved. Thysg

A\
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//
o I, is thus formeqd y Trengy
A rrent R : Y Vector: HASE Sysy
cu 1 is given by the diagong P TNally adding | EMS 153

ory
heD

cent 'R and -
e arallelogra " d ~lge. Thus then the
as Sho : .
Wn in Fig.11.

VRY

Fig. 11 Vector addition of phase current to give line current

The angle between Igy and ""L1L 25is160°

Iy = Iy =Igg= phase current(ly)
L et Line current(l;)
Line current, Ig = algpailer
= 21 x cos 30°
=i Tile 181/2

Sl s

- nt
Line current = J3 x phase curre
in

: Vith balanced load

U of cyrrent in each
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154 THREE PHASE $u. 008 b
/phase = Vplp ¢ phase = 3% Vplpcos¢
power/P LY powef pe
Total power (2 i il €08 o o
volfage and the COTFCCRCESEY Phag,

haseé
Where ¢ is the angle petween the P

In star connected circuit,

L Ip
Vi i ~/§IP
= 3 V,Ipcos¢

Total power (P)

3xy-2-xILxcos¢
3

Jg VI, cos ¢

Total power =3 x line voltage x line current x power factor
(b) Power in 3 ¢ delta connected circuit
In a delta connected circuit
Vo=
Total power (P)

P
3 V, I, cos ¢

5.9 Measurement of Power

For measurin
g the
methods are applieq

total Power supplieq tq
() The R e v

Scanned with CamScanner




- _ m’e’t; method :

o™

155

iSe

power in & tlil;eetsgasetsystem, With balanced or unbalanced load can be
measur"lf1 by ES g h . meter.s_ The algebraic sum of the two watt meters
wadily gives three PRASCIBORER This can be proved as follows.

Consider & three phase star connected balanced load, supplied from a three
phase supply system. Let two watt meters w, and w, are used to measure the
power supplied to the load. Let I, I, and I be the rms values of the currents in the
ines. Let Viy > Vyg > Vgr Dbe the voltages across the lines.

current through the current coil of watt meter W, = I

Voltage across the pressure coil of watt meter W, = Vgy

Referring to the phasor diagram,
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Current through the current

Voltage across the

Referring to the phasor di

Reading of watt metel W,

W, + W,

H - . . .

coil of ¥
f watt meter

pressure coil 0
agram, t

‘ ’: = \'5\.

he phase diﬂ_ﬁ'ren

{30~ ¢)

I .V, @S (30

Ij V. cO0S (30 + O) + IL \vL cos {30 & ¢)

vV, I [ cos (30 + $) + cos (30 - ¢)]
v, I [cos 30 . cos ¢— Sin 30 . sin ¢
+cos30cos ¢t sin 30. sing |

v, I, [cos 30 cos ¢ + cos 30 . cos ¢]
v, I [2(cos 30 cos ¢)]

b i3 |
'/ ELZ \}? cos ¢ |

V3 V, I, cos ¢

Total power input to a balanced load

t 0
otal power drawn by a three phase balanced load

Wo+W, =
Wl_w2

W, - W,
Wl +w2 =

Effect of power facg

6) Both the
of the lo &

B3y, I, cos ¢
VL IL sin ¢

V. I, sing
\/EVL L cos ¢

(I/ngtanq,
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Cos § = 1
L+ ] = 0
i'e" w-, == w

2
- &P 3 i
ven &= 60" 1.c.. power factor = cog g0 ”
e measurcs the entire thr = 0.5 then W =0and W.is posi!i\'e
and ™ €€ phase power : 2

— o0P i 7
né=90 1.e., power factor = cog 9P -

=3 whe - 0.1t is seen W.=W,.ie.,
Y ihe tWO readings are equal but are of opposite aigha that -W, 2
B rw e 0. since the power factor is zero.

A Reading Sl meter'w-l is negative for the load power factor less than 0.5
i ing. In such case it is necessary to reverse the connections © either the
ent Or pressure coil, in order to measure the power registered by watt

meter W,. However, the reading thus obtained must be taken as negative,
while calculating the total power and the power factor.

PROBLEMS

i ured using twWo
input power toa three phase motor was meas ;

?rlxz ré)adings were 5.2 kW and ~1.7kW, and the line volt:ngg e e
calculate (a) the total active power, (b) the power factor,

current.

watt meters.

Solution :
= — 1.7 = 3-5 kw
(a) Total poWer = W, t % B

(b) Power factor =cos | tan

was found th

Determine the 0% :
three phase CiFe™

Solution :
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THREE PHASE SYSTEMS

e g

1.5
1.9
gtz ﬁ[—?’-’%’g} %5
tan 0 = W, + W, 3+ L
1 0
A ol
0 = tan ,\/,73‘ i
Therefore, the power factor is given as :’
Pf:c059=003300=\[§/2= 0.866 : ‘3
d load consists © a coil of resistay
h of a 3-phase star connecte ' ; :
‘EP: E;Cgl?r;asn:ndoreactgnce 5.6 ohms. The load 18 suPI?hed at a hIciebvoltage o
. tal power supplied to the load is measure v the o

415 V, 50 Hz. The to
watt meter method. Fi

nd the watt mete

Solution: V| = 415V, f =50 Hz :
Impedance per phase, Zp = R+jX = (427%] 5.6) Q
Let W, & W, be the two meter readings. For a star connected system, y,
b i 239.6 Vol
have N off= 73 A 39.6 Volts
v ﬁ
Phase current, I, = 7
P
Magnitude of Z, = Jaosi i 56° = 7Q L
g et 239.6
BN e = 34.229 A
Li =
ine current, I, = I, = 34.229 A '
Power factor, cos ¢ = R L T E
§6bben y/ T 0.6 4
Coe=t {OIB) T S oBasa0 i
: 3

Power input, P = [3 V.1, cos ¢
Wt W,

-_
-

tan ¢ = tan ERm0: . <

=V3 x415x34.220x 0.6 = 14.7623
147623k W |

KW

B 2olh
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o (1) & 2) weget, T MumPu
REE PHAsk Systems 169

W

1S CHES
3 3 ) w = 40 k
(i) power input to the motor = 2 W
W % W,

=75+40 = 115k W

) tan o= X u
ii - a me _
( W, + W, J§x7_55_i0=@x3§_=057
¢ = tan’! (
power factor, cos & = cos (27.79) ) 17.79
] = 0.884

. Power input to th R
& put to the motor = 3 . VI cos &

1€y \/—5 . VLIL CcOS ¢ = 115 X 103
£ I = F__l_!'_s_i_l—q:i———‘ = 187 76 A
3 73 <400 <0884
Line current, | Ol 187.76 A
Output of the motor = 100 kW
Input of the motor = 115kW
Out put 100

: T == = 959
Efficiency of the motor = Jnput 115 0.8695= 86.9 %o

A balanced star connected load is supPﬁed from a symmetrical, 3-phase, 400
m. The current 1n €

Y’ 50 Hz suppLy syl 0. Calculate (i) phase voltage (i) load
e Yoy total power end (Y gt tto et e e

] power.
in the load circuit to meas the. _t@tal P

Solution : _
(i) Line voltage "‘{fl’{
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160 THRE

.........
...........

0
ind i 1tage by 50°.
The current in each phase lags pehind its voltag

XL

tan 50°% - = _E

Xy

O Jassi— R
X AR 1.191R

Substituting the value of X; in eqn. (1)

ZP E R2&L XL
1540 = = REY o iR
(15.4)2 = R2+(1.191)2R?
R2 (2:80)0 «~L0H370.6
23726
R2 - =
2.41 s
R = 9890
Inductive reactance of the load
X = Lil9] w9 89 o 11.79 O
(iii) Total power =43
EIaVitL S
i L 08 05T %1400 115 dogsplis 6680 W
) Total power = W, + W :
20 g 1 > (Readmgs of 2 Watt meters)
1 2 S “Se6HR0
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Thrgg Pragg Svstems 161

W, - W2
golving €qns. (2) and (3),

o e o i St 7 e
Z

B et

B e

230 V

3 phase 400 V
supply

A

Solution :
Given impedance pe.ﬁphﬂt' Zp= B jio ‘
Line voltage Vi, = e ?
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e

w

MS /
THreE PHASE SYSTE f x 230 X et 0.8 = 4232 Watt'
s B
Total power P= \[5 Vi ®2s . 13.279 %0
in b = ﬁ x 230 % . .6
sin
Reactive volt amperes - ‘[5 Vil
hagens v " d an inducti
an inductive re
. cach having resistance 3/0 ? pilnase, AC supply. Calghl
Threeg;mpedan;i:ted in star across & 400 to:cal Lobiar Culag,
con 3
:)ef) 1tie liir: current (b) the pOWeT factor (¢)
Solution :
VL=4OOV, R=200Q, XL = 15Q |
2 2 =0 X 5KY o'l
Phase impedance, Z, = Aivage® |
= 231V ?
Phase voltage, Vp = (400 / V3) ‘.;
Phase current I, = (Ve/Zp) 231/25 = 9.24A :
In a star connected system, line current = Phase current
= 94 A 9.

Line current 9" . =

Power factor, cos ¢

I

Total power

Find the line current, power factor and the total power for the given star

circuit.

R/Z = 20/25=0.8

J3 V. I,cos¢ = 5121.3 watts

supply

3 phase 230 Vv

—>
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phase impedance Z, =

t LL=(V
phase current I, o/ Z ) S
-13)

46.2 é __53
Power factor angle = 5518 13 A
-13-0

- L3:8

Power factorcos ¢ = Cos (53.13)

= Uk lag

Line current, - Iy

=TGR

Total power =./3 VI cos ¢= /3 x 400 x 46.2 x 0.6

= 19204.9 watts

) Astar connected, 3 phase load consists of three identical impedances. When i &
" the load is connected to a 3 phase, 400 volt supply, the line current is 23.09 i 0
Aand p.f. is 0.8 lagging. Calculate the total power taken by the load.? If the
load were reconnected in delta and supplied from the same three phase

3 supply, calculate the current flowing in each line.

Solution : g
v,=400V, 1,=23.09 A, p.f =0.8

g =S # N = 12797.7 watts
e 400 x 23.09 x 0.8 = 12
Power=J§ VLILCOS¢ K ng . 4 200 0138 TOWO

o |
Lo .f‘!i

Since IP = ?I{L if}»i-A\“‘p; ’

= 23.09:A '

Line current I = 20 s wocy 18307
@ﬁ}.‘»} I 5’

Vp
20 ZP

On connecting the -
TR

tiah gkl
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Q per phase is supplied frolh /

+j 6) d 3

d load of (8 wer factor and total pq
10, SRR dellta1 co;gec;;d the line current, pO Powg,
phase, 400 volt sUPP"

164 TurEE PHASE SYSTEMS

ﬂ\
>
=]
W
3 2
£
=7
o
A 4
w1
|
Solution : ‘
Given impedance per phase, ZP = ( 8 +J 6 )
Line voltage V; = 400V
For the delta connected system phase voltage Vp= Vi = e
Magnitude of Z, = \/‘82 " 62i =10Q |
Phase current I, = V,/Z; "
= 400/10=40A \
Line current I, = 3 . I,
= 40x 3 =69.28A
Power factor, cos ¢ = (R/Z,)
= (8/10)=0.8
Total power,P = /3 V.1, cos ¢
: = V3 x400x69.28 x 0.8
e = 38398 watts
-~ Ihree similar resistors are !
line current is 10 Amps, Ifcf;;?te‘i n Star across 400 volts, 3 phase lines. The
Same supply. Calculate the Jin cimr: Tesistors are connected in delta across ¥
AL | 1] o ; = . ;, 5‘1"" " the supPIY?
N 13,
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- -
V3 = 2309
V
ph
w % ik _ 2309
ph i I > ary =
when the resistors are Connected i del X o tpion
. ta, Vin =V, = 400 v
I, S 400
h 23.09 = 17.32A
I =
g ngph e ng 1539 .= 30.A

: in the following cases:
{j) the load is 20 kW at unity power factor

(ii) the load is 20 kW at 0.8 power factor
(iii) the load is 20 kW at 0.5 power factor
(iv) the load is 20 kW at 0.25 power factor

Ans. (i) W, = 10kW and W, =10kW
(ii) W ;& TN O S R e (1)
cos¢ = 08
tan¢ = 075 ‘ 1
tan¢ = W, + W, \ 1
W, -W,
075 = 45[ 20 } g
wl = w2 = 8_& .................... (2) 'Q
- . e get 1
B wiving SEE i (\::f)‘w ﬁe 1433 kW& W, =567 kW ‘l }
3 ot SORIT i SO
1 OO L cesasascasisssessayes }
iv) W.1 + wa = 20kW = 1]
i
- 11

By solving equation (1) and (2) '
W, &
Three similar inductive coils &7 5
50 Hz supply. The line Current i =
end nducrance of one <71

N
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Line voltage, Vi
M8 o
Phase voltage, Vp  ~ JE
= 06
Power factor (cOS (bd: o
= 4A
g 22 T - Phase current
Line current -
Here, R
Phase current, Ip
Vs 230 4 o
Impedance per phase, Zp = I, 4
............. (1)

Z =

P

e by 53.13°
The current in each phase lags behind its voltage by

tan ¢

X,

X,
R
R x tan ¢

Substituting the value of X; in equation (1)

T =

p

G =
60> =

RZ =
R=

Inductive reactance of the coil,

Xy

yR? +x?
VR? +(1.33R)?

R2 + 1,77 R2
1299.63
36 Q

1533.% 367 = 48 O

A balanced 3-phase delta connected load consists of 10260°

each phase. 400 volts, 3-phas
current drwan from the suppl

Ans. For a delta connected load,

IL= ‘\/§Iph & VPh'_—.VL; Vph=4

€ supply is applied to this ¢

00 VOltS, th = 10460

Scanned with CamScanner

R x<ian 5513
Rx1.33 = 1.33F

ohms impedance i
ircuit. Calculate th
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Ans:

VOlta b 4.35 kw
Power fact%:. : 415y
For & delta connected load v - v " O'SIagging
L5 ¥pyand | o S
Ph
POWer P e
JEVLIL Ccos q)
P P
: V3 x V. 4.35x103
LXCOS(b 3x415x08 =7.56A

Ans. Vi o= o O0EGHE s
=1
R TG
For star connected load, Vo= 3 Vi, T ” T
400 400 V Ve .ol
g ey oA = 230.940° l
%
230.9420° %, 3
Ioh = 10.,36.86° 09/ 36860 B
For star connected load, I3 = a

Line current, I,

Power factor

Active power, P

5 \/EVLIL

Reactive power

Apparent power

. A 3-phase star connected load
The load is connected to a 43-P

2 readings if the power is measured by
: 2 -2V
|  Ans. v, = 4004 e To s
| |
231£0°
B e ®

’ i
: W, = v, I, cos (¢—30;);,..,.. -
= =12.80
-4 W=w+W,=1 =

Three coils each of resistanceé S
Delta across 400V, 50 Hz supP¥

Power and reactive POWEr

~ Cos (36.86% = 0.8 lagging

an impedance of ( |
h::: 400 V,%O, Hz supply. What will be the wattmeter | W8

two wattmeter method?

167

23.094-36.86 A

V3 x400x23.09x0.8 =12.79 kW ;
J3 x400x23.09 =15.99 kVA ;j

J3 x400x23.09x0.6 = 9.6 kVAR
8 + j6) ohms in each phase. | i

= 23.1£-36.86
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19.

THREE PHASE SySTEMS

Ans.

0
_47 jama— 5236F0 Q

Vo=V, =400V, Zp,
Assume ABC as phase sequence 2400
V= 40020, Vi = 400--120% Vea = 400£ -

N A0y 80/ ~36.86° A
L= 72 T 5236.86°
i

0]
Voe _ 400£-120° _ o4, _156.86° A

I =
R 5./36.86° ,
1

0
V, " 400« -240 7 804’—276.860 A

The line current are found by applying KCL at nodes a, b and c.
L, =1, -1, = (80£-36.86°)-(80£-276.86°) = 138.56/ - 66.86° A
I, = e = I, = (80£-156.86°) - (80£ - 36.86°) = 138.56.2 —186.86° A

e

e~ lea = Tpe = (80£-276.86°) - (80 - 156.86°) = 138.56./ — 306.86° A
:I =
a b

I

I

]

I

I

I !

Active power = V3%V, xI, xcos¢ = V3 x400x138.56 0.8 = 76.8 kW

Reacti - i
ctive power ngVLxILxsmq) = J§x400x138,56x0 6 = 57.6 kVAR

Three identical im d
pedances of 20 < gQo h
ohm connected in d i i
elta is fed with 3 -

Phase, 440v, 50Hz gy
' Pply. What wi .
connected to measure the total pow‘:;u be ‘the readings of the two wattmeters

Ans,
R_M
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Vo= Venand I, _ V31 HREE PHASE SysTems 169
ph

40020
In “20260 - 22£-60A4,

L - £X22 =38~1A

~oYE

Total power from the Wattmeterg

x4
40x38.1x00360 = 14518 Watts

L W WA 08 o, (1)

tang = yENoW, |

W1+W2 ‘
1732 a Jé‘x_‘:’l:& i
4518 i
: Wy = Wosooms 1ilGH8 2 |
By solving € (1) et (@) S (2) ,

W,=0and W, = 14518 watts

n. A star connected alternator sy

Ans.

T

230 V: 1

|

Phase current through the load Iy, = 8+ 6 = 23/-36.86
A‘ ‘-‘1, (8200 ‘:" ¥ o - 0.«8 2

Power factor of the lloa(’l' sl Joa8 36.86 s l::slfgz e

Power consumcdrbafﬁ?ﬁ"m? v ﬁ?yyﬁ;nh‘m” s E

23040 E \} 5'
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10.

on in star t0 & 400 V, 3 DhSg
Q are C current and (c) the Jjp,

loads, each © the phas
€ se voltageé (b) 5 P 1 vV (b) 4.62 A (C) 4.62 A]

Thre i the pha

supply. Determine (&) £F jAns.(a) 23 A

current. Y gentical coiles each of in u'ctance 1595
r 0 Hz and the liné current is

A star connected load consists of
mH and resistance 50Q. If the supp
3A determine (a) the phase voltage and

y frequency is

(b) the 1in€ voltage-
[Ans. (a) 212 V (b) 367y

Q and inductance L. Henry are connecteq
0 Hz, 3 phas€ supply- If the line current jg
on the value of L. [Ans. (a) 16.78 mH (b) 73.84 mHj
across a 400V, 50 Hz, 3 phase supply,
d in delta in order to take the same

[Ans. 8yR)

ng resistance 6

Three coils each havi
lta to a 415 MES

(a) in star and (b) in de
30 A, find for each connecti
are connected in star

Three 24 pF capacitors
necte

What value of capacitance must be con

line current.
tor is measured as 5 kW. If the voltage ang

A respectively. Determine the power factor
[Ans. 0.839]

The input power to a 3 phase a.c. mo
current to the motor are 400 V and 8.6

of the system.

Two wattmeters connected to a 3 phase motor indicate the total power input to be

12 kW. The power factor is 0.6. Determine the readings of each wattmeter.
[W, = 10.62 kW, W, = 1.38 kW]
Tw R
theo.:atttmeters indicate 10 kW and 3 kW respectively when connected to measure
input power to a 3 phase balanced load, th
- Spiis , the reverse switch bei
the met i s ORSES
e :rre 2:;i:nng the 3 kW reading. Determine (a) the input powi::,r :nd :;;i tf;ln
) 5 £
: [Ans. (a) 7
; :c: .;:ha-se of a delta connected load comprises a resi (@) 7 kW (b) 0.297|
C i .
pacitor in series. Determine when connected to a 14sllstance of 40Q and a 40 pF
S

(a) the phase current
: (b) the lin
kVA rating of the load. i

V, 50 Hz, 3
, 3 phase supply.
(c) the total power dissipated and (d)the
[Ans. (a) 4.66 A |
(b) 8.07 A (c) 2.605 kW (d) 5.8 kVA

; otal po
the coil, ) 3 power 1.5 kW at a power factor of

A balan
i ced deltg Connecteq load tak
phase 50 Hz Supply. Calculate th
€ r¢

Hz su
PPly. Calculate the resistance o |

e eIk
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