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1. | Time period : Time taken to complete a full cycle of wave is 1x2 2
known as time period.
Frequency : No of cycles per second is known as frequency of
the wave.
T=1/F
2. | Capacitive reactance is the resistance offered by a capacitor to 2x1 2
the AC supply. Its unit is ohm. i
X. = 1/(2[]FC)
3. | (i) Star connection e 2
(ii) Delta connection
4. | Three phase power can be expressed as N 2x1 2
P= V3 x pfgllim- X Vline OR P= 3 x Pf x lphase prhasn
5. | (i) By adding static capagijtor 1x2 2
(i) By using synchrono @Z?enser
(iii) By using phase advancer
(AnyTwo) Q'é
10
< i A
PART B @O \2
r b
Il | 1. | Form factor : It is the ratio of RMS value of AC to Avéﬁge
value of AC OO
Form factor = RMS value / Average value <77
= Vi *[]/ Vi ¥V2
= Ixl]
Crest factor : It is the ratio of maximum value of AC to RMS
value of AC
g Crest factor = Maximum value / RMS value
=Va*¥V2/V,
=\2=1414
3x2 6
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i Cycle i
a) By faradays laws of electromagnetic induction emf induced is
directly proportional to the flux change.
b) At zero degree flux linkage maximum but emf induced is
minimum
¢) At 90 degree flux linkage minimum but flux change maximum so
emf induced attains maximum value
d) As move from zero degree to 90 degree flux change increases
then emf induced will also increases.
€) As move from 180 degree to 360 degree flux change decreases
and e ed also decreases.
f) Thus the emf ﬁa‘ueed has a shape of sine wave.
RN 3 6
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Consider a simple RL circuit in which resistor, R and inductor, L are
connected in series with a voltage supply of V volts. Let us think the
current flowing ¢ circuit is I (amp) and current through resistor and
inductor is I and I} nésrpectively. Since both resistance and inductor are
connected in series, so th rrent in both the elements and the circuit
remains the same. i.e [y =1I; = plying Kirchhoff voltage law (i.e sum
of voltage drop must be equal to ap;ﬂ? 6ltage) to this circuit we get,
V=Vr+V,

IZ =1R +j IXy and X; = 2ITfL \g;{)

Z=(R*X,?) and * = tan’(X,/R) O \{J/

o
Star connection Delta connection 4
Neutral or the star point exists | Neutral point does not exist in
in the star connection. the delta connection.

Line current is equal to the Line current is equal to root
Phase current, three times of the Phase
Current.

Line voltage is equal to root | Line voltage is equal to the
three times of the Phase | Phase voltage.

Voltage.
The Speed of the star | The Speed of the delia
connected motors is slow as | connected motors is  high
they receive 1/V3 of the because each phase gets the
voltage. total of the line voltage.
Insulation required is low. High insulation is required.

The terminals of the three | The end of one phase
branches are connected to a | connected to the start of next
common point. The network | phase.

formed is known as Star
Connection.

Requires less number of turns, Requires large number of
turns.
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» More power can be transmitted by the polyphase
transmission system using same amount of conducting
material.

» Polyphase motors have more uniform torque than the
single phase motors(their output torque is pulsating in
nature)

» In case of Induction motor polyphase induction motors
are self starting and more efficient but single phase
induction motors are not self starting.

» The output of 3 phase machine is always greater than
single phase machine of same size.

> Power factor of single phase machines is poor compared
to three phase machines.

» Parallel operation of three-phase generators is simpler
than that of single phase generator. ‘

» Polyphase system can set up rotating magnetic field in
stationary windings. (Any
Six)

1x6

W,
R

|

Zy

Deita connacted load
The total power in a Three wattmeter method of power measurement is
given by the algebraic sum of the readings of Three watt meters,
The pressure coil of all the Three watt meters namely W;, W, and

W; are connected to a common terminal known as the neutral point.
The product of the phase current and line voltage represents as phase

power and is recorded by individual wattmeter.

5x6=30
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i Az 10 4+25) B= 3-13J
A48 = lo+25J + F -12)
: A
= 13 412 Hit
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v |a
VT 456 Sin (4314 )
@ tacdmam value : 45 v '
U) instandancom value ad 4= 2 msee
3
Vo= 364 v
(W) Avera Je valul = 2Mm/,
= XX 45 Loy 2
= 2s5.6v
i
(V) @ m.s Nglwe - VM/'G.—
= 31r8v .
< v
vV |b v AC can be transmitted usmgq;ga up transformers but
direct current or dc cannot be transm@gg by this method.
V' The ac is easy to generate than dc. j
v’ Itis cheaper to generate ac than dc. J/‘
v' The ac generators have higher efficiency than dec.O
v" The loss of energy during transmission is negligib
ac.
v’ The ac can be easily converted into dc.
v" The variation of ac can easily be done using transformers
either step up or step down.
v' The value or magnitude of ac can be decreased easily
without loss of excess of energy. This can be done by
using choke coil.
(Any six)
+ IS
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Vv a
: 23 L c
—*—'\/\/\,—I—-—v—w—r—w—l———-l l—
Ve i Wy 1 Ve
LY
-
W = VW, sinwt 2
o Vi = IR that is the voltage across the resistance R and is in
phase with the current 1.
e V.= IX; that is the voltage across the inductance L and it
leads the current I by an angle of 90 degrees.
e V¢ = IXcthat is the voltage across the capacitor C and it lags
the current I by an angle of 90 degrees. 2
A
Iy e
V= JWRF = VA0 + (X, — Xo?  of
V=1 RZ+ (X,p— Xg)? or (C)
v A
I= = =
VR + X — Xo)?2  Z J/\.
Q
O /27
Z=NR+(aXe))
. " R
Vv b
R = 4n
L = 5H
G)ad Rosenance X = Xe
XL 2 A%8.14%x 56 x5 = |5F0.n
X = ( - |
< 4 nfe = sS40
€ = 2.08 k18" = 2-02 puf .
WAd Resonance. =z z R
“ e 230/R = ?'30/4 = 537-54
2 ¥ \5
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Vi a.

R L C

In a series RLC circuit there becomes a frequency point were the
inductive reactance of the inductor becomes equal in value to the
capacitive reactance of the capacitor. In other words, X; = Xc. The
point at which this occurs is called the Resonant Frequency point,
(f:) of the circuit, and as we are analysing a series RLC circuit this
resonance frequency produces a Series Resonance.

XL=XC ie 2IIfiL = 1/2I1frC

Fr=1/2IIVLC

The two reactance cancel each other out thereby making a series LC

combination act as a short circuit with the only opposition to current

flow in a series resonance circuit being the resistance R.

At resonance impedance, Zis at its minimum value, (=R).

Therefore, the circél( gﬂrrent at this frequency will be at its maximum
.

value,
%ﬁm inductive
Zin X i X > Ko

Dynamic (fr) /27
impedance Series Rasonance

Cirayit Cutrant

-]

{53
Series Resonance
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P Rz L23r8mM %z 2x3.4x50x30-8v153
z:R-t-:)‘X._ z 34 q_q,j = .9
= 12.12 < 9495°
i) Cagweny I = VY = _2_2;?.- - |g- = .
i % 12-12<54 .33 FRIERW
(".)7 Phese anyle = 54.7° B
Qi) Powen Ffocdor = ‘—05"’
= Ctops 547 2
= 057
(¥) Powen comtumd = VI cosd
= 23px &8-9x0-53
2
= As5|0-1w
3 5
Vil |a. | ™ [&
A
D
W ; b 4
Ry = Vi = t 1
’ \r\'p tVy sy, - 3 Vo,
ll. — |Pl-\..
2) Power P= v 1, Cosp
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vil | b.
P= Sxi6° = NIx V%1 x 05
3
've B /\Gx4poxog = 12.54A
v = ‘pb.,.u_ = 1Q.6A
UP‘\ - VL/G = "GO/G - 4‘5.6\’
Zar . M
™ & P"Ilph = ahs'ﬁ‘/lz.s
5
= 224 n
Rew = 21-24 t03 36.36 = 16.q9
x‘-fk = .24 Sin3%-86 = 12.74 N =
3 1S5
Vil | a.
FA
) °
ap . l 2
I la 4+ o'+ 21, 1p toseo = J3lpi = Ja lpy >
L = \13 ,PI\.
c .
) Powes in delda Cennecedion = \)3 Vg"l. C°5¢
3 Vp, lpu tosd
y:
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VIl | b. .
Zp, = 240y v, = 400V
v V ° .
fh = 400V o, = 1’“/2'”& g Voo lgriy )
S S 40<-36.8°
‘ -
P Exlon = 2q.54-36-8° 2
ai) Powens Locior = COS¢ = Co3 368 2
= 68
i) Powey = Vixv, xlox S ¢
= 3x Hoox GY-2x (05368 =
= 33ax9-5wW = 38. 3% kw
] 15
IX |a.
2
3
From the figure, it is obvious that current through the Current Coil
(CC) of Wattmeter W, I, current though Current Coil of wattmeter W,
Iz whereas the potential difference seen by the Pressure Coil (PC) of
wattmeter W;Vgg (Line Voltage) and potential difference seen by
Pressure Coil of wattmeter W, Vgy.
Active power measured by wattmeter W, = Vgplr Cos (30° — @)
Active power measured by wattmeter W, = Vyg Iy Cos(30° + @)
Let VRY = VYB == VRB = VL
W; =V Lcos(30- @) and W, =V I cos(30+ @)
Wi+Wo=W=V_ I (cos (30+ Q) + cos (30— 0))
=3 Vi Licos @
W; = W2 = VLIL sin@
tan @ = (V3 (W;-W2)) / (W+W»)
3
B
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X | b -
P "—T—T ' ' ec |
£, Y& :
Voo Vet T
‘ —r Tw 3
— T
Wis WRTTMETER
ce = CURRENT Coib
v & VauTheE ot
3
Power measured by wattmeter W = Vpc Ig cos (90- )
== VL IL SiI'l (%]
By multiplying t%ﬁ meter reading by V3
Reactive power of hase system is obtained
Reactive power = V3 V1 L sjn 1 7 15
X |a = Power Factor is a \‘ﬁé@re of how effectively incoming power
is used in your electric tem and is defined as the ratio of
Real to Apparent (total) po&é
= Real Power is the power that @a ly powers the equipment
and performs useful, productive wo (@
* Reactive Power is required by ‘sumie) equipment (eg.
transformers, motors and relays) to produceg agnetic field
for operation; however it does not perform any-€al work.
»  Apparent Power is the vector sum of Real and Reactive Power
and corresponds to the total power required to prod e
equivalent amount of real power for the load. 3
Power Facior = wﬁl’l s
KVA {apparenl power}
)
i
H
:
:
Low power factor cause
%+ More current required to perform the same amount of work.
% More current in line increases losses in the system.
+ The resistance drop causes a voltage drop in lines. That
reduces voltage level at the end of transmission line.
% The high current requirement increases the size of the
systems.(the size of transformer, transmission lines...)
<+ When power factor decrease the cost of energy will increase.
So the power factor should be improved by adding power correction
equipments to avoid the inverse effects on power systems. 5 8
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When switch move to the position one wattmeter reads as
W1 = V13 I] Ccos (30- @)
When switch move to the position two the wattmeter reads as
WQ = Vn I]COS (30+ 0)
Vr=Vi=Vnu=VY,
W+W, =V Ii( cos (30- @) + cos (30+ 9)).
=3V, i cos@.
The sum of readings when wattmeter moves from position one to two
gives the total a%er consumed by the three phase load.

But the three phase system should be in balanced condition.
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