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1 Verification of ohm’s law and Kirchhoff’s laws

2 Verification of Superposition Theorem

3 Verification of Thevenin’s Theorem

4 Verification of Maximum power Transfer Theorem
5 Verification of Reciprocity Theorem

6 Series R-L-C resonance & Parallel resonance

7 Two port networks

8 Time response of RL & RC circuits

9 Parameters of an Iron core Inductor

10. Measurement of resistance by Wheatstone’s Bridge
11 Measurement of capacitance by Schering bridge

12 Measurement of inductance by Maxwell’s bridge
13 Calibration of Energy meter

14  Measurement of power in 3-® circuit

15  Series RLC vector diagram
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Exp. No: 1
OHM’S LAW &KIRCHHOFF'S LAWS

Aim:- To verify ohm’s law and Kirchhoff’s voltage law and current law.
Apparatus:-

S.No Description Rating Qty

1 1-® Dimmerstat 230/0-270V,8A 1
2 Incandescent lamp 25W 1

40W 1

60W 1
3 Ammeter (0-1A)MI 3

(0-3A)MI 1
4 Voltmeter (0-150/300)V MI 4
5 Connecting Board - 1
6 Connecting wires - -

Theory:-

a) Kirchhoffs Voltage Law:

According to this law, in any closed circuit or mesh, the algebraic sum of emfs
acting in that circuit or mesh is equal to the voltage drops of each element of the
circuit.
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In mesh ABCD, V=I(R;+R,+R3)
b) Kirchhoff’s Current Law:

According-to this law, in any network of wires carrying currents, the algebraic
sum of all the currents meeting at a node is zero or the sum of all the incoming
currents is equal to the sum of outgoing currents away from that node.

Let I}, I, I3, 14, Is Is be the currents at node O. I, L4, 5 are the currents entering
the node O and I, I3, ¢ are the currents leaving the node O. Then according to
Kirchhoff’s law,

I1- Ir- I3+ 14+ Is. 16 =0
r.e [|+L+s=I+15+]s
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¢) Filament Lamp:-

Ohm’s Law:- At constant temperature the potential difference between two terminals
of a conductor is proportional to the current flowing though the conductor.
V is proportional to I
V=LR
Where R is the Resistance between those two terminals
R=V/I
The resistance of the filament lamp is determined by finding the current at
different at voltages.
The filament lamp does not follow the ohms law because the lamp works at
different temperatures.
The resistance at a temperature t°c
R=R[ 1+apt]
Where R,=Resistance at 0°c.
a,= temperature coefficient of resistance at 0°c
The graph between resistance and current is not linear.
The resistance of the filament lamp when the current flowing through the lamp

is zero is called as cold resistance. i.e the resistance at room temperature.
Graph:-

Eesistance n Chms

Current I in Amps
Circuit diagram for Verification of KVL:

0-14 MI
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Litnmmerstat 230/0-270W 84 | i
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Circuit Diagram for verification of KCL:-
0500t (40

L i T .
______ ...__(.I:!. '—-----—“‘lté‘::._,'r. 3

L L MU (M) -

Fh — b M, Pl
|43 e il
1-% 2307, SOHZ AC A
e GD 0-2507 MI
Mo e

Titnmerstat 230/0-270W 34

Circuit diagram for measurement of resistance of a filament lamp

N0

n-?%uﬂj 2309, 100W
A £y
Sl S
14 — M
; . =
230V S0HZ Y Gr j 0-3007
5C Supply o il

230/0-270Y, 2A

Procedure:-
a) Kirchhoff’s Voltage Law:
1. The connections are made as shown in the circuit diagram.
2. With the dimmer stat at zero output the supply switch is closed.
3, The output of the dimmers tat is adjusted to the voltage in steps as given in the
tabular column and the readings of VI, V 2, V 3 are noted for each step,
4. The dimmerstat is brought back to zero output and the supply switch is
opened.

b) Kirchhoff’s ‘s Current Law:
1. The connections are made as shown in the circuit diagram.
2. With the Dimmerstat at zero output the supply switch is closed.
3. The output of the dimmer stat is adjusted to the voltage in steps as given in the
tabular column and all the ammeter readings are noted for each step.
4. The Dimmerstat is brought back to zero output and the supply switch is opened

¢) measurement of resistance of a filament lamp
1. The connections are made as shown in the circuit diagram.
2. With the Dimmerstat at zero output the supply switch is closed.
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3. The Dimmerstat is varied in steps as given in the tabular column and the
respective Ammeter readings are noted.

4. The Dimmerstat is brought back to zero output and the supply switch is
opened

Tabular Column for Verification of KVL:

Applied voltage

S1.No ;

V in volts Vi in
50
100
150
200
230

volis V2 in volts | V3 in volts | V = VI+V2+V3

Q1| [V —

Tabular Column for Verification of KCL:

SINo Applied voltage

] V in volts Liin Amps| Lin Amps | I3 in Amps =+ +]15

1 50

2 100

3 150

4 200

5 230

Tabular column for measurement of resistance of a filament lamp:-

SI.No. Vin Volts I in Amps Rin Ohms | W in Watts
1 50
2 100
3 150
4 200
5 230
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Specimen calculations:-

KVL & KCL:-

V = VI+V2+V3 (for KVL)
I= Il+12+13 (fOI' KCL)

Resistance of a filament lamp:-

R=¥ ; W =1°R

Viva Questions:-
1. Why tungsten is used as filament in incandescent lamp ?

Melting point of a Tungsten -----

What are the types of filaments that are used in filament lamps?

Why gas is filled inside the filament lamp.

What is difference between AC and DC resistance

What is a linear circuit?

What is the heating effect of a electric current.

Define ohm’s law.

9. Define Kirchhoft’s Voltage law.

10. Define Kirchhoff’s Current law.

11. Filament of a lamp is made of ---------

12. Give the Voltage Division Rule.

13. If one of the resistance in a parallel circuit is removed , what happence to the
total resistance.

14. The series circuit consists of five equal resistances and dissipates 10 watts of
power. Then power dissipated in each resistance?

15. The power dissipation in each of three parallel branches is 1W. What is the
total Power dissipation of the circuit?

PRI R LD

Precautions:-

1) Do not touch bare conductors when supply is ON

2) Switch off all the measuring devices when NOT in USE.

3) Ensure that dimmerstat is in minimum position before switching ON the
supply and before switching OFF the supply.

4) Ensure that there is no short circuit across the supply or any device, before
switching ON the supply.

5) Check for prager polarity of meters.

Result:-
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Exp.No:2
VERIFICATION OF SUPERPOSITION THEOREM

Aim : To verify Superposition theorem.

Apparatus :
SI.No. Description Rating Qty.
1. Dual DC power supply 0-30V,2A 1
2. Digital DC Milli ammeter | 0—200mA 1
3. Digital DC voltmeter 0-20V 1
Superposition theorem
4. N 1
circuit board
5. Connecting wires - -
Theory:

Any linear network containing multiple sources, the response in any element is
equal to the algebraic sum of responses due to individual sources.
This theorem is applicable only in linear circuits, i.e., circuits consisting of resistance
or impedance in which ohms law is valid. Superposition theorem can be applied to a
circuit containing current sources and even to circuits containing both current and
voltage sources. The above theorem is applied when the current in any particular
branch of network containing number of voltage sources and current sources is to be
determined.

Circuit diagram:
a) For the circuit with two sources

470 470
Y Ny
+
QD 0-200 mé
iy + Vo 15V
Vv ) 2i0e
0-50 7 -

b) For the circuit with 20V source

470 47 0
VY VY
+
QD 0-200 mé,
+] d
WV psov

¥ o) F1000
vy -
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c) For the circuit with 15V source

470 470
A vy
+
QD 0-200 mé
- +
D_Snv-l- HE—__— 15V
Vol oF1o0o -
v -

Procedure :

a) _For the circuit with two sources

1.
2.

3.

4.

The connections are made as shown in the circuit diagram - a.

With the voltage knobs of the Dual DC power supply at their minimum
positions the power supply is switched ON.

The voltage V; is adjusted to 20V, the voltage V; is adjusted to 15V and the
reading of the Milliammeter is noted.

The voltage knobs are brought back to their minimum positions and the power
supply is switched OFF.

b) For the circuit with 20V source

1.
2.

3.

4.

The connections are made as shown in the circuit diagram - b.

With the voltage knobs of the Dual DC power supply at their minimum
positions the power supply is switched ON.

The voltage V; is adjusted to 20V and the reading of the Milliammeter is
noted.

The voltage knobs are brought back to their minimum positions and the power
supply is switched OFF.

¢) For the circuit with 15V source

1.
2.

3.

The connections are made as shown in the circuit diagram - c.

With the voltage knobs of the Dual DC power supply at their minimum
positions the power supply is switched ON.

The voltage V, is adjusted to 15V and the reading of the Milliammeter is
noted.

The voltage knobs are brought back to their minimum positions and the power
supply is switched OFF.

Networks & Measurements Lab (EEE217) 9
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Tabular Column :

Vi V, Vr I
S1.No. Condition of the circuit in in Volts | in Volts in
Volts mA
1. With Two voltage sources
2. With 20 V source only
3. With 15 V source only

Theoretical Calculations:

Applying mesh analysis for circuit diagram — a, we get,
1471;-1001, = 20
-1001,+1471,= 15
Solving for I; and I, we get,
[,=0.12404 A; 1,=-0.0176 A ;

The current in the 100Q2 branch is
I-,=0.1417 A

Applying mesh analysis for circuit diagram - b, we get,
14711—10012 =20

-1001,+1471,= 0
Solving for I; and I, we get
[,=02533 A; 1L=0.1723 A;
The current I, in the 100Q2 branch is I; - [,=0.081 A

Applying mesh analysis for circuit diagram - ¢, we get,
1471;-1001, =0
-1001,+1471,= 15
Solving for I; and I, we get,
[=0.1292 A; 1,=0.1899 A;
The current I, in the 100€2 branch is -1;+1, = 0.0607 A

Finally I,+1y= 0.1417 A = The current due to the two sources.

Networks & Measurements Lab (EEE217)
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Viva Questions:

1. Super position theorem is valid for ------

2. When applying super position theorem to any circuit ideal voltage source
is replaced by --- and ideal current source is replaced by -----

3. Give the statement of superposition theorem.

4. Give the limitations of super position theorem.

5. When the superposition theorem is applied to the circuits consisting of
dependent sources, how the dependent sources act

6. Superposition theorem is essentially based on the concept of?

Precautions:
1. Don’t touch bare conductors when supply is ON
2. Wear shoes in laboratory to avoid shocks
3. Switch off the all the measuring devices when NOT in USE.
4. Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
5. Ensure that the current knob of the dc power supply is in maximum position

before switching on the supply.

Networks & Measurements Lab (EEE217) 11
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THEVENIN’S THEOREM

Aim:  To verify Thevenin’s Theorem.

Apparatus :

SL.No. Description Range Qty.
1. DC power supply 0-30V, 2A 1
2. Digital DC Milliammeter 0-200mA 1
3. Digital DC Voltmeter 0-20V 1
4. Thevenin’s theorem circuit board - 1
5. Potentiometer 500 QQ 1
6. Connecting wires -—- -—-

Theory :
A 7 —
MNetwork of generator Z - + AB
ear inpedances —
p D
E

Consider a generator network consisting of generator & linear impedances as
shown in figure. Z is the load impedance connected across terminals A & B.

According to Thevenin s theorem this network can be replaced by an emf V. in series

with an impedance Zap as shown in figure. V. is the open circuit voltage i.e, the
voltage measured at terminals A & B when Z; is removed.

Zap 1s the impedance looking into terminals A & B with load Z¢ removed with
all generators replaced by their internal impedances. The only restriction on this

theorem is that network is not magnetically coupled to external circuits.

Circuit diagram :

a) For measurement of Load current

56 Q) 100 G
5602
+
IL¢ 0-200 mé
100 ¢ 100 G

Networks & Measurements Lab (EEE217)
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b) For measurement of Short circuit current

56 (1 100 &
AN A

+
N
],I“ @u-znn s

100 €2 100 €2
A VALY

S6C & 100 €2
v
+
0-20V
OF"
1002 B 100 C2
LA S
s
15V

d) For verification of Thevenin’s Theorem

Em

0-200 1

56 L2
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Procedure :

a) For measurement of Load current

1.
2.

3.

4.

The connections are made as shown in the circuit diagram - a.
With the voltage knobs of the DC power supply at their minimum positions
the power supply is switched ON.

The voltage knobs are varied gradually such that the output voltage is
adjusted to 15 Volts and the ammeter reading is noted.

The voltage knobs are brought back to their minimum positions and the DC
power supply is switched OFF.

b) For measurement of Short circuit current

1.
2.

The connections are made as shown in the circuit diagram - b.
Step No’s 2 to 4 of part — a, are repeated.

¢) For measurement of Open circuit voltage

1.
2.

3.

4.

The connections are made as shown in the circuit diagram - c.

With the voltage knobs of the DC power supply at their minimum positions
the power supply is switched ON.

The voltage knobs are varied gradually such that the output voltage is adjusted
to 15 Volts and the voltmeter reading is noted.

The voltage knobs are brought back to their minimum positions and the DC
power supply is switched OFF.

d) For verification of Thevenin’s Theorem

1.

The value of Ry, which is calculated from the above readings is fixed using a
potentiometer and connected into the circuit as shown in the circuit diagram -
d.

The output of DC power supply is adjusted to the measured value of Voc from
the earlier setup and the ammeter reading is noted.

The voltage knobs are brought back to their minimum positions and the DC
power supply is switched OFF.

Tabular Column :

SL.No. | Circuit diagram Quantity to be measured Meter Reading
1. A Load current IL. = Amps
2. B Short circuit current Isc = Amps
3. C Open circuit voltage Voc = Volts
4. D Load current I = Amps

Networks & Measurements Lab (EEE217) 14
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Theoretical Calculations :

a) For circuit (a):
Applying KVL for Circuit(a),

2121, =561, 1001, =0

— 561, +2561, —1001, =0
~1001, —1001, + 2001, =15

Solving 1,,1,,I; We get,
[,=0.1057 A; 1, =0.0908 A ;
The current I through 56 Q resistor is,
I, =1, -1, =0.1057-0.0908 = 0.0149 A;

b) For circuit (b):

Equivalent resistance R, = 56100 100100

J’_
(100+56) (100 +200)

= 85.89Q2

Therefore 1= 1—5 =0.1746A
85.89

Current through 56Q) resistance is 1 55%: 0.11194A.

0.1746

Current through 100 resistance is I, = =0.0873A.

Therefore I, =1s6-1,0,=0.11196-0.0873 = 0.02464A

¢) For Circuit (¢)

Va=15 —£X100 =9.615V
156

VB=15—1—5x100 =75V
200

Voc=V, -V, =2.115V

d) For circuit(d)

Networks & Measurements Lab (EEE217) 15
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Ryy=Yoc _ 2115 _g5850)

I,  0.02464

fo Vw2015
L

= = =0.0149A
R, +R, 85.85+56

Viva Questions:

1) While applying thevenin’s theorem, thevenin’s voltage is equal to-----

2) Thevenin’s impedance is -----

3) Norton’s equivalent form in any complex impedance circuit consists of ----
4) What is the main application of thevenin’s theorem?

Precautions:

1. Don’t touch bare conductors when supply is ON

2. Wear shoes in laboratory to avoid shocks

3. Switch off the all the measuring devices when NOT in USE.

4. Ensure that there is no short circuit across the supply or any device, before
switching on the supply.

5. Ensure that the current knob of the dc power supply is in maximum position
before switching on the supply.

6. Check for proper polarity of meters.

Networks & Measurements Lab (EEE217) 16
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Expt.4
MAXIMUM POWER TRANSFER THEOREM

Aim : To verify Maximum power transfer theorem.

Apparatus :
SL.No. Description Range Qty.
1. 1-¢ Dimmerstat 230/0-270V, 8A 1
2. Rheostat 600 Q, 1.7A 4
3. Ammeter 0-1A (MI) 1
4, Multimeter - 2
S. Connecting wires - -—-
Theory

Many circuits basically consist of sources, supplying voltage, current and
power to the load; for example, a radio speaker system, or a microphone supplying the
input signals to voltage pre-amplifiers. Sometime it is necessary to transfer maximum
voltage, current or power from source to the load. The Maximum Power Transfer
Theorem states that maximum power is delivered from a source to load when the load
resistance is equal to the source resistance. This theorem can also be applied to
complex impedance circuits. If source impedance is complex then maximum power is
transferred from source to load when load impedance is equal to complex conjugate
of source impedance.

Circuit diagram :

100£2 10
MNP AP
F1 Fy
Ph— e1a Loy,
Vg 6;\3 Fs gznng MDD (v oz00v
h A
N = 0-300% 60052
g St Fo g 74
230V, 50Hz r CUT OUT
AC Supply MOV 44
Procedure :
1. The connections are made as shown in the circuit diagram.
2. With the dimmerstat at zero output and the rheostat R in CUTOUT position

the supply switch is closed.
3. The output of the dimmerstat is adjusted such that V reads 220V.

Networks & Measurements Lab (EEE217) 17
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4. The rheostat Ry is gradually CUTIN in steps such that the current is decreased

in steps of 0.05A and the voltmeter reading Vy is noted.

5. The dimmerstat is brought back to zero output and the supply switch is

opened.
Tabular column :
SL.No Vs I, Vi Ry W
“7 | inVolts | in Amps in Volts | in Ohms in Watts
Specimen Calculation :
V,
L= I_L W= ILZRL

Nature of Graph

Powrer

Wiatts

Networks & Measurements Lab (EEE217)
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Theoretical Calculations:

The equivalent resistance as seen from the load end of the circuit when the AC
supply is short-circuited is: -
R R
R,=—"""—+R,; RS:M+IOO; R =166.67 Q
R, +R, 300
The open circuit voltage V. is found by keeping the output open circuited
(i.e., RL is disconnected)

_Vgx R, 220%200

Voo =323 Voo = 22, Voo = 146.67V
R, +R, e 300 o
2 2
The maximum power P = Voc ;  P= M = 32267 W
4R, 4x166.67

Viva Questions:

1 Condition for Maximum power transferred to a load in a DC circuit ----
2. In a complex impedance circuit, the maximum power transfer occurs when the load
impedance is equal to-------
3. Maximum power transfer occurs at what % of its efficiency?
4. Applications of maximum power transfer theorem.
5. What is the valve of maximum power transferred to the load (Ry).When E is
generator EMF and R; is internal resistance.

Precautions:

1 Do not touch bare conductors when supply is ON
Switch off the all the measuring devices when NOT in USE.

3 Ensure that dimmerstat is in minimum position before switching ON the
supply and before switching OFF the supply.

4 Ensure that there is no short circuit across the supply or any device, before
switching ON the supply.

5 Check for proper polarity of meters.
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Expt.5

RECIPROCITY THEOREM

Aim : To verify reciprocity theorem.

Apparatus :
Sl.No. Description Rating Qty.
1 DC power supply 0-30V, 2A 1
Digital DC
2. Milliammeter 0-200mA 1
Reciprocity theorem . 1
3. circuit board
4. Connecting wires - —
Theory:

According to this theorem if we apply input to a circuit, which consist of
resistors, inductors, capacitors and transformers, including coupled circuits, the ratio
of response in any element to the input is constant even when the position of input and

output are interchanged.
Circuit diagram :

a) With source across AB

& bl 10062 10052
A C
+
56Q§ ;jﬁﬂ 0-200m0a,
157
E* « [

b) With source across CD

6L 100 &2 10
fy AP APy AP C
+
0-200mé, 5 Qg g 560
A =15
B, D

Networks & Measurements Lab (EEE217)
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Procedure :

1. The connections are made as shown in the circuit diagram - a.

2. With the voltage knobs of the DC power supply at minimum positions the
power supply is switched ON.

3. The voltage knobs are varied, the output is adjusted to 15 V and the
Milliammeter reading is noted.

4. The voltage knobs are brought back to their minimum positions and the power
supply is switched OFF.

5. Step No’s - 1 to 4 are repeated for circuit diagram - b also.

Tabular Column :

.. o VvV . Ratio
S1.No. Condition of the Circuit in in Ohms

in Volts mA

1. Source across AB 15

20

30

2. Source across CD 15

20

30

Specimen Calculation :
. A%
Ratio = T

Theoretical Calculations :

The mesh equations for Circuit diagram —a, are :
1121, - 561, =15
—56I, + 2121, -561, =0
—561, +1561, =0
Solving the above equations for the value of I,

We get,
I3=0.0164 A.

The mesh equations for Circuit diagram — b, are :

Networks & Measurements Lab (EEE217) 21
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1121, - 561, =0
—561, +2121, =561, =0
—561, +1561, =15

Solving the above equations for the value of I,
We get,
[,=0.0164 A.

Viva Questions:
1) Reciprocity theorem is applicable to -----
2) Condition for a reciprocal network in terms of ABCD parameters.
3) Condition for a reciprocal network in terms of Z parameters.
4) Give the Statement of Reciprocity theorem.

Precautions:

1 Don’t touch bare conductors when supply is ON

2 Wear shoes in laboratory to avoid shocks

3 Switch off the all the measuring devices when NOT in USE.

4 Ensure that there is no short circuit across the supply or any device, before
switching on the supply.

5 Ensure that the current knob of the dc power supply is in maximum position
before switching on the supply.

6 Check for proper polarity of meters.
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Expt.6
R-L-C SERIES RESONANCE & R-L-C
PARALLEL RESONANCE

Aim : To plot a resonance curve and calculate the resonant frequency.

Apparatus :
SI.No. | Description Range Qty
Inductor (DIB) - 1
1.
Capacitor (DCB) 0.1uf 1
2.
Resistance (DRB) 1k Q 1
3.
Ammeter 0-50 mA (MI) 1
4.
Multimeter - 1
5.
Function generator - 1
6.
CR.O --- 1
7.
Connecting wires - -
8.
Theory :

An a.c voltage of rms value V when applied to an R-L-C circuit establishes an
rms current I given by

I=V/Z where Z = \/RZ +( X.-X, )’ In this experiment Xc >
X the effect of Xc>X{ is a leading power factor, since the current [ leads V by an

C L
angle ¢, where ¢=tan™ R . In an inductor copper loss takes place due to the

resistance of its coil and core loss takes place in the magnetic core (in case of iron
core inductor). In the capacitor losses takes place in di-electric media used for making
it. The losses taking place in the magnetic core of the inductor or di-electric media of
the capacitor are usually known. The copper losses are taken into account when the
resistance of the coil is connected in series with inductance. The importance of R in
the R-L-C series circuit is that, when X;=X¢ due to the variable inductor or variable
capacitor or due to varying frequency the current is limited only by R.
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Circuit diagram for R-L-C series resonance :

K0 L 01UF
g Tt | £

- (@%ﬁnnm ’_‘ - Vo
&

Function
CGenerator

10V P-P
TOCRD

Circuit diagram for R-L-C parallel resonance :

1K &2

E C@n-znn s Vime
I v

s

Function
Generator
10¥ P-P
TO RO
Procedure :
1. The connections are made as shown in the circuit diagram.
2. With the amplitude knob of the Function generator at minimum position,

frequency at 100 Hz, the Function generator is switched ON.

3. The frequency is varied in steps as given in the tabular column and for each
step by maintaining the output voltage constant at 10V peak to peak the
voltmeter and Milliammeter readings are noted for each step.

4. The frequency is brought back to 100 Hz the amplitude knob is brought back
to its minimum position and the Function generator is switched OFF.
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Tabular Column for series resonance :

Sir C R Reddy College of Engineering # Eluru

Frequency | V(peak-peak) V(rms) I Z
SI.No. in Hz in Volts Involts | in mA in Ohms
Tabular Column for parallel resonance:
Frequency | V(peak-peak) V(rms) I Z
SI.No. in Hz in Volts Involts | inmA in Ohms
Specimen Calculation :
For series resonance:-
. . \Y \Y%
We have inan R L C circuit 1= ; Z:T ,
R+j [(DL —IJ
®c
v
At resonance as, X1=Xc, Wehave, Z=R, Then, I= R

For parallel resonance:-
Current I= VxY

Admitance Y= G+J(BL-B¢)

At resonance B =B¢
Current I= VxG
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Nature of graph :
For series resonance:

i A
a 5
—= Frequency —= Frequency
Frequency V5 Current Frequency VS Impedance
For parallel resonance:

i i
'gs:z. 0

—= Frecquency — Frequency

Frequency V3 Impedance Frequency V3 Current

Viva Questions :

— = 0 00 1O LNk~ W —

_
™

13.
14.
15.
16.
17.
18.

19.

Give the dynamic impedance in parallel resonant RLC circuit

What is the condition for series resonance?

Give the formula for Resonant frequency of RLC series circuit.

At resonance RLC series circuit act as a-----

Below resonance frequency RLC series circuit act as a----

Above resonance frequency RLC series circuit act as a----

What is band width?

What is the power factor of the circuit at resonance------

Why current is maximum at resonance in RLC series circuit?

Why impedance is minimum at resonance in RLC series circuit.

At resonance voltage drop across inductor is equal to voltage drop across
capacitor why?

What is current value at lower and upper cut off frequency in RLC series circuit
in terms of maximum value?

If X;>Xc, RLC series circuit act as a-----

If X;<Xc RLC circuit act as a-----

Define Q —factor

What is the power factor of a parallel resonant circuit?

Series and parallel resonant circuits magnifies------

What is the relation between apparent power(S), true power (P) & reactive power
Q).

What is the phase angle between line voltage and phase voltage in a balanced star
connected system
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20.

21.
22.
23.
24.

25.
26.
27.
28.
29.

what is the power factor of RLC series circuit at lower cut off and upper cut off
frequency

What are the units for susceptance

Insulation for all electrical equipment is designed for ----- value.

The form factor for DC supply voltage is always-----

In a series resonant circuit the impedance above and below resonant frequency is-
- &---

Give the expression for quality factor in series RLC circuit

What is meant by selectivity?

Give the relation between bandwidth & quality factor

What is meant by magnification?

Give the other name for parallel resonant circuit

Precautions :

1) Don’t touch bare conductors when supply is ON

2) Wear shoes in laboratory to avoid Electric shocks

3) Switch off the all the measuring devices when NOT in USE.

4) Check for proper polarity of meters.

5) Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
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Expt.7
TWO PORT NETWORK
Aim:- To find out Z-parameters, Y parameters, A B C D parameters and
h parameters
Apparatus :-
SLLNo | Description Rating Qty

1 DC power supply 0-30V, 2A 1

2 Digital DC milli ammeter 0-200 mA 2

3 Digital DC voltmeter 0-20V 2

4 Two port N/W circuit board | ------- 1

5 Connecting wires | ==——-—- -
Theory:- A part is normally referred to a pair of terminals of a network through

which we can have access to network either for connecting a sources or for
measuring, an O/P the network having only two pairs of terminals, through which it is
accessible is called a two port network. The port at which the response is calculated in
designated as O/P terminals of the another terminal pair at which excitation is
calculated is designated as I/P terminals. The voltage of current at I/P terminals i.e
port are V& 1. out of the 4 variables V, V, [1, I; only two are independent of the
other two are expressed in terms of these independent variables in terms of network
parameters. The various network parameters are Z,Y,A,B,C,D,h.

Procedure:-

1. The connections are made as shown in circuit diagram (a)
With the voltage knobs of the DC power supply at their minimum
position the power supply is switched ON.

3. The voltage knobs are varied such that the output of the power
supply will be 10V and all the meter readings are noted.

4. The voltage knob are brought back to their minimum positions and
the power supply is switched OFF

5. Step no’s 1 to 4 are repeated for circuit diagram (b) and also for

circuit diagram (c)
Circuit diagram:

O-200m (Dﬁgfm
(M)
1 100 2 7
@—c A . -
i . +
. + 56 0
i 1 6’“\] 0-30% gjﬁ I g
10—
] Mo
» .
1 o

Fig(a) port 2-2’ short circuited
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Fig (c) when port 2-2’ open circuited
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,\
/
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Tabular column:-

o

Fig(d) when port 1-1° open circuited

("\J 0-307
A (MT)

1%

S.

Name

Viin Volts

I, in Amps

V, in volts

I, in Amps

Port 2-2’ shortcircuited

Port 1-1’ shortcircuited

JkUJ[\)HZ

Port 2-2” opencircuited

Port 1-1” opencircuited
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Specimen calculations;-

Z-parameters:-
Vi=Z1 L1+ Z51y;
V=21 11+ 7Z1y;
When port 2-2° open circuited:

v, V,
le = [—1 | 12:0; 221:]_2| IZZO

1 2

When port 1-1’ open circuited:

V. V,
le = ]—: | 11:0; Zzzzl—zz| 1120

Y-parameters:-
L=Y 11 Vi+Y 12V,
L=YVi+Y»V,

When port 2-2° short circuited:

1 I
Y11=71|V2=0 Y21:72|V2=0

2 1

When port 1-1° short circuited:

1 1
Y12:71|Vl=0 Y22:72|V1 =0

2 2

A B C D Parameters:
VleVZ-Blz
11:CV2-D12

When port 2-2° open circuited

A= 5| 1,=0; :I—1| 1,=0
V.

2 2

When port 2-2° short circuited:

-V -1
B=—2"|V,=0 D=—1|V,=0
12 12
A,D are dimension less quantities

h-Parameters:-
Vi=hiI1+h,V,
L=hy1;+h»V,
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When port 2-2° short circuited:

|4 1
h11:I—1|V2=0 h21=1—2|V2=0

1 1

When port 1-1° open circuited:

V, 1
hlz = 7; | 1120; h22:722| 1120
Viva questions:-
1.  Give an example for lumped element & distributed element
Give an example for bilateral element
Define electric network
Give the classification of Network elements
Define active element
Define passive element
What are unilateral elements?
What are bilateral elements
9.  Give examples of active elements
10. Give examples of passive elements
11. Give examples of unilateral elements
12. Give examples of bilateral elements
13.  What are linear elements?
14. What are non-linear elements
15. What are lumped elements?
16. What are distributed elements?
17.  Give examples for LUMPED parameters.
18. Give examples for Distributed parameters.
Precautions:-
1) Don’t touch bare conductors when supply is ON
2) Wear shoes in laboratory to avoid Electric shocks
3) Switch off the all the measuring devices when NOT in USE.
4) Check for proper polarity of meters.
5) Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
Result:- The Z,Y, A B C D &h parameters are calculated.

PN R WD
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Expt.8
TIME RESPONSE OF RL & RC CIRCUITS
Aim:- To find the time constant series R; & R circuits
Apparatus :-
SL.LNo | Description Rating Qty
1 Resistors 1KQ 1
100Q 1

2 Capacitor 0.1pf 1
3 Inductor 10mH 1
4 CRO 1
5 Function generator 1
6 Connecting wires

Theory:-

In a network containing energy storage elements with change in
excitation, the currents & voltages change from one stable to other is called transient
state. The storage elements deliver their energy to the resistances, hence the response
change with time gets saturated after some time, and is referred to as the transient
response.

Consider a circuit consisting of resistance and inductance as shown in fig. the
inductor in the circuit is initially unchanged, and is in series with a resistor. When the
switch is closed we find the complete solution for the current, the solution of the

L V _
circuit 1S i:E[l—e RT”].

Consider a circuit consisting of resistance and capacitor as shown in fig. the
capacitor in the circuit is initially unchanged, and is in series with a resistor. When the

switch is closed we find the complete solution for the current. The solution of the
S 14

circuitis i =—e "'
R

Tabular column:-

R; (Q2) R; (©2) Cinf LinH Theoritical Practical
time constant | time constant

Circuit diagram:-

0. 1uF
| |
‘ [
i SR S
1000 @
P
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Series RC circuit

10mH
\
fanction
generator g e g Vo
P 100452

Series RL circuit

Procedure:-

1. Connect the circuit as shown in fig
. Apply 1KHZ, 1V peak to peak square wave signal as I/P
3. connect the I/P signal to channel 1 and the O/P to channel 2 of CRO
value.

Specimen calculations:-

t=L/R, L= t=RC, C=
Viva Questions:-

1)
2)
3)
4)
5)
6)

7)
8)

9)

What is transient?

Why transients occur in electric circuits?

What is free and forced response?

Define time constant of RL circuit?

Define time constant of RC circuit?

The time duration from the instant of switching till the attainment of
steadystate is called----------- ?

The response of a circuit due to -------- alone is called natural response

In circuits excited by DC source at steady state-------- behave as short circuit--
And --------- behave as open circuit?

In electrical circuits transient currents are associated with

10) In transient circuit analysis, complementary function gives ------ response.

Precautions:-

1)
2)
3)
4)
5)

Don’t touch bare conductors when supply is ON

Wear shoes in laboratory to avoid Electric shocks

Switch off the all the measuring devices when NOT in USE.

Check for proper polarity of meters.

Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
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Expt.9

PARAMETERS OF AN IRON CORE INDUCTOR

Aim : To determine the resistance and inductance of an iron-core inductor.

Apparatus :

Sir C R Reddy College of Engineering # Eluru

Description Qty.
SI.No. Rating
1. Iron core inductor 250 mH, 2A 1
2. 1-¢ Dimmerstat 230/0-270V, 4A 1
3. D.C power supply 0-30V, 2A 1
0-3A (MC) 1
4. Ammeter 0-3A (MI) 1
5. Voltmeter 0-250V (MI) 1
1/2A, 300V, 60W,
6. Wattmeter LPF 1
7. Connecting wires - ---

Theory:-

of reactance and resistance it can apply only be calculated, but not be measured.

The property of a substance which opposes the flow of current through
it is called resistance. The parameters of an iron core are resistance and inductance. In
order to find the resistance, choke coil is connected to the DC supply. The choke coil
consists of resistance and inductance. Resistance can be calculated and it can be
measured in this experiment resistance can only be calculated. The units of resistance
is ohms. The impedance can be determined by connecting it to the AC supply
inductance also can be calculated. By knowing about resistance and impedance we
can determine the value of inductive reactance. From its value we can calculate the
value of impedance of given frequency. Resistance, impedance, reactance has same
units ohms. Because these all have same characteristics i.e opposition of flow of
current it. Reactance cannot be measured. In case of impedance as it is a combination

Circuit diagram :

a) For calculating DC resistance

034 (MC)
+ -

0-30V, _|
28 7‘72'

4®7

.

Networks & Measurements Lab (EEE217)

34



Sir C R Reddy College of Engineering # Eluru

Department of Electrical & Electronics Engineering

b) For calculating all the parameters of the Inductor

1724, 300V
6% LPF
0-34 (WD —
S M
Iy —
L - :
(e i
-4 apitt . mH
2307 50Hz N 6 ) %| 6[32
LT Supply o —
—_— 0-300% (BT

230/0-270V 44

Procedure :

a) For calculating DC resistance

1.
2.

The connections are made as shown in the circuit diagram - a.

With the voltage knobs of the D.C.Power supply at minimum positions the
power supply is switched ON.

The voltage is varied in steps as given in the tabular column and the respective
currents are noted.

The voltage knobs are brought back to their minimum positions and the power
supply is switched OFF.

b) For calculating all the parameters of the Inductor

The connections are made as shown in the circuit diagram - b.

With the Dimmerstat at zero output the supply switch is closed.

The Dimmerstat is varied in steps such that the output voltage is adjusted to
the values given in the tabular column and for each step the readings of all the
meters are noted.

The Dimmerstat is brought back to zero output and the supply switch is
opened.

Tabular column (1):

\% I N

SI.No. | & vorts | in Amps 'ghms
1 2
2. 4
3. 6
4, 8
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Tabular column (2):

v I w V/ R XL L
SLNo. | in in . in in in in p.f
Volts | Amps | watts Ohms | Ohms | Ohms Henry
1 50
2 100
3 150
4 200
5 230
Specimen calculation :
Z:X; R:EZ; X, =VvZ*-R7; L=XL; Cos¢=5;
I I 2nf

Viva Questions :

1. What is meant by true power?

2. What is apparent power?

3. What is power factor?

4. What is the power factor of pure resistive circuit?

5. Power factor of ‘0’ indicates what?

6 In RC circuit power dissipation is due to which component.

7 R.M.S value of sine wave indicates what?

8 Define R.M.S value?

9 Give the relation between R.M.S value and peak value of a sinusoidal waveform
10 Define peak factor?

11 Give the peak factor of the sinusoidal wave form?

12 Define form factor of sinusoidal wave form?

13 Define impedance?

14 Give phase relation in a pure inductor?

15 Give phase relation in a pure capacitor?

16. What is the impedance of pure capacitor?

17. What is the average value of a sine wave over a full cycle?

18. A sine wave voltage is applied across a capacitor, when the frequency of ‘v’ is
increased?

19. A sine wave voltage is applied across a inductor, when the frequency of ‘v’ is
increased?
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20. For the same peak value, which wave will have highest RMS value?
21. The form factor of D.C voltage is?

22. The power consumed in a circuit element will be least when the phase difference

between V&I is?

23. Give the importance of impedance diagram?

24, What are compound circuits?

25. When the resistance of an RC circuit is greater than X[c], ®@ between applied
26. voltage and the total current is closer to?

27. When frequency of applied voltage in a series RC circuit is increases, what
happens to X[c]?

28. Give the phasor diagram of series RL circuit?

29. Give the phasor diagram of series RC circuit?

30. What is the phase angle between capacitor current and the applied voltage in a
parallel RC circuit

Precautions :
1) Don’t touch bare conductors when supply is ON
2) Wear shoes in laboratory to avoid Electric shocks
3) Switch off the all the measuring devices when NOT in USE.
4) Check for proper polarity of meters.
5) Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
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Expt.10
WHEATSTONE’S BRIDGE

Aim : To measure the unknown value of resistance using Wheatstone’s bridge.

Apparatus :
SL.No. | Description Range | Qty.

1. Decade resistance box --- 2
2. Potentiometer 10K 2
3. Function generator - 1
4. LCR meter - 1
5. Cathode ray oscilloscope - 1
6. Connecting board - 1
7. Connecting wires - -—-

Theory:

An important device, which is used in the measurement of medium
resistances, is the wheat stone’s bridge. It includes resistances from 1Q upward to
above MegaQ. This bridge has four resistive arms together with a source of emf
(battery) and a null detector, usually a galvanometer (G) on other sensitive current
meter. The current through the galvanometer depends on the potential difference
between the points A and B. the bridge is said to be balanced when there is no current
through the galvanometer or when the potential difference across the galvanometer is
zero. This occurs when the voltage from point B to point C equals the voltage from
point A to point C or by referring to the other battery terminal when the voltage from
point B to point D equals the voltage from point A to point D. Under balanced
conditions we obtain the equation,

RXR2:R1R3
Thus if the three resistances are known the fourth may be determined.

Circuit diagram :

5V P-P
1kHz
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Procedure :

1. The connections are made as shown in the circuit diagram with R,, Rj3
being
Decade resistance boxes and Potentiometers used as R, Ry

2. The values of R; and Rj are adjusted to some fixed value.

3. The potentiometer R is kept at minimum position and the potentiometer
Rx atany position.

4. With the amplitude knob of the Function generator at its minimum
position, frequency at 1 KHz the Function generator is switched ON and
the CRO is also switched ON.

5. The output of Function generator is adjusted to 5 V peak to peak using
CRO.

6. The value of R, is increased gradually until the amplitude of the waveform
on the CRO becomes minimum and starts increasing further.

7. The value of R; at which the amplitude becomes minimum is to be
measured.

8. The amplitude knob of the Function generator is brought back to its
minimum position, the function generator and CRO are switched OFF.

9. The potentiometer R; is disconnected from the circuit and its resistance is
measured using LCR meter.

Tabular column :

Ry R, R3 Rx Rx

SL.No. in in in (Measured) (Caleulated)
Ohms Ohms Ohms in Ohms in Ohms

Specimen calculation :

Viva Questions:
By using Wheatstone bridge, what resistance is measured
Wheatstone bridge operates on what principle
In bridge Rx,R1, R2,R3 are termed as what
What is bridge sensitivity
for required accuracy factors that should be considered for measurement of Medium
resistance by Wheatstone bridge
Give the limitation of Wheatstone bridge
What bridge is used for measurement of high resistances
What bridge is used for the measurement of low resistances
What are the different methods for the measurement of low resistance

10. What are the different methods for measurement of high resistance

11. What is the use of guard circuit in measurement of high resistance?

12. Which instrument is used as insulation tester?

13. What are the different methods used to measure earth resistance

14. On what factors the value of resistance of an earthing electrode depends
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Precautions:
1. Don’t touch bare conductors when supply is ON
2. Wear shoes in laboratory to avoid shocks
3. Switch off the all the measuring devices when NOT in USE.
4. Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
5. Check for proper polarity of meters.
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Expt.11
SCHERING BRIDGE

Aim : To measure the unknown capacitance using a Schering bridge.

Apparatus :
SLNo. | pescription Range | Qty.
1. Schering bridge kit - 1
2. CRO - 1
3. LCR meter - 1
4, Capacitance -—- 1
5. Connecting wires - —
Theory:

It is widely used for capacitance and dissipation factor measurements. Infact
Schering Bridge is one of the most important of the ac bridges. It is extensively used
in the measurement of capacitance in general and in particular in the measurement of
properties of insulators condensor bushings, insulating oil and other insulating
materials. The measurements done on small capacitance suffer from many
disadvantages, if carried out at low voltages. High voltage Schering Bridge is
certainly preferable for such measurements. The special features of this bridge are
» The high voltage supply is obtained from a transformer usually at SOHz.
The detector is a vibration galvanometer.

= Arms ‘AC’ and ‘AD’ each contain only a capacitor. The impedance of
these two arms is very high and thus major portion of potential drop will
be in the arms AC and AD.

= A spark gap is connected to prevent dangerous high voltages appearing

across arms BC and BD.

» The fixed standard capacitor C; has either air or compressed gas as di-

electric. The dissipation factor of a dry and clean gas is sensibly zero.

Circuit diagram :
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Procedure :

1. The connections are made as shown in the circuit diagram with some unknown
value of capacitor across Cx.

2. The output of the 1KHz oscillator is connected across the points AB and the

CRO is connected across CD.

The power switch of the Schering bridge kit and the CRO are switched ON.

4. A proper value of R; is chosen and the value at R; is gradually varied for

balance such that the amplitude of the signal on the CRO becomes minimum

and starts increasing further.

The value of R at which the amplitude becomes minimum is to be measured.

The power switch of the Schering bridge kit and CRO are switched OFF.

7. The connections are removed and the value of R; in measured using the LCR

meter.

What is the purpose of CRO in your experiment?

9. How to check the balance point without using a CRO?

(98]

AN

o

Tabular column :

C3 R] RZ CX CX
SLNo. | in uF | in Ohms | in Ohms | ®leaswred | (Calculated)
in pF in pF

Specimen calculation :

Viva Questions :

1. What are the various methods used for calculate capacitance?

2. Which bridge is used for measuring capacitance by comparing with lossless
capacitor like air capacitors?

3. What is dissipation factor in Schering Bridge?

4. What is main applications of Schering bridge

5. Which bridge is used for measuring relative permittivity?

6. Wagner’s earth devices are used in ac bridges for?

7. Which bridge is used for measuring frequency?

8. which device can be used for detection of null condition in a bridge circuit Works
at a frequency of 2 KHz.

9. What are the various factors causing errors in ac bridge circuits
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10.

11.
12.

When localizing ground fault with the help of loop tests, the resistance of the fault
affects what

What are the various methods used for calculate capacitance?

Which bridge is used for measuring capacitance by comparing with lossless

capacitor like air capacitors?

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

What is dissipation factor in Schering bridge.

What is main applications of Schering bridge

Which bridge is used for measuring relative permittivity?

Wagner’s earth devices are used in ac bridges for?

Which bridge is used for measuring frequency?

which device can be used for detection of null condition in a bridge circuit
Works at a frequency of 2 KHz.

What are the various factors causing errors in ac bridge circuits

What are the various methods used for reducing errors in ac bridge circuit
What is the source of emission of electrons in a CRT.

At what frequency, Post acceleration is needed in a CRO.

What are the various methods used for reducing errors in ac bridge circuit
What is the source of emission of electrons in a CRT.

At what frequency, Post acceleration is needed in a CRO.

Precautions :

1. Don’t touch bare conductors when supply is ON

2. Wear shoes in laboratory to avoid shocks

3. Switch off the all the measuring devices when NOT in USE.

4. Ensure that there is no short circuit across the supply or any device, before
switching on the supply.

5. Check for proper polarity of meters.
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Expt.12

MAXWELL’S BRIDGE

Aim : To measure the unknown inductance using Maxwell’s bridge.

Apparatus :

e

Description Range

Decade resistance box -

Potentiometer 10KQ

Inductor _—

Capacitor 0.01uF

Function Generator -

C.R.O. ---

LCR meter -

Connecting board -

Lo NG AW~

| <
[ e e e R e e e e q
.

Connecting wires -

Theory :

In this bridge an inductance is measured by comparison with a standard

variable
capacitance.

Lx= Unknown inductance
R,.R3= Known non-inductive resistances.
C,=Variable standard capacitor.

At balance,

Advantages:

Disadvantages

. 1
RoRs= (jwL N(—)

wC,
L= R,R5C;

In this bridge circuit, balance equation is independent of
frequency also if a bridge is balanced for a fundamental
frequency it should also be balanced for any harmonic and the
waveform of the source need not be perfectly sinusoidal.

The bridge yields simple expression for unknown inductance in
terms of known bridge elements.

This bridge requires a variable standard capacitor which may
be very expensive if calibrated to a high degree of accuracy.
Therefore, sometimes a fixed standard capacitor is used.
because, they have high degree of accuracy and are less
expensive than the variable one.

Maxwell’s bridge is suited only for the measurement of
medium Q coils.
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Circuit diagram :

A
Fs Ly
TO
c CRO D
SV PP B
1kHz  ©1 Z
E

Procedure :

1. The connections are made as shown in the circuit diagram, with Decade
resistance box as Ry, potentiometer as R3 and an inductor as L.

2. The potentiometer R; is kept at minimum position, Decade resistance box R»
at some value say 10K.

3. With the amplitude knob of the of the Function generator at minimum
position, the frequency at 1KHz, the Function generator is switched ON and
the CRO is also switched ON.

4. The output of the Function generator is adjusted to 5 V peak to peak using a
CRO.

5. The value of Rj is increased gradually until the amplitude of the waveform on
the CRO becomes minimum and starts increasing further.

6. The value of R3 at which the amplitude becomes minimum is to be measured.

7. The amplitude knob of the Function generator is brought back to its minimum
position, the Function generator and the CRO are switched OFF.

8. The potentiometer Rj is disconnected from the circuit and its resistance is
measured using LCR meter.

9. In order to compare the calculated value of inductance with actual value of
inductance a LCR meter is used to measure the unknown value of inductance.

Tabular Column :

Lx
R;
C R2 Lx (Calculated)
1 .
SL.No. : F . in (Measured) in mH
mnH mn in mH
Ohms

Ohms
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Specimen calculation :

LX = R2R3C1

Viva Questions:

. What are the applications of AC bridge circuits?

. Different methods used for measurement of self inductance.

. Different methods used for measurement of mutual inductance.
. What is the principle behind Maxwell’s LC bridge?

. Application of Maxwell’s LC Bridge.

. Disadvantages of Maxwell’s LC Bridge .

. The advantages of hay’s bridge over Maxwell’s LC bridge is

. What are the applications of iron cored coils ?

9. Owens bridge is used for ?

10. Maxwell’s bridge is used for ?

11. What is the expression for Q factor in Maxwell’s LC Bridge?
12. Different methods used for measurement of self inductance.
13. Different methods used for measurement of mutual inductance.
14. What is the principle behind Maxwell’s LC bridge?

15. Application of Maxwell’s LC Bridge.

16. Disadvantages of Maxwell’s LC Bridge .

17. The advantages of hay’s bridge over Maxwell’s LC bridge is
18. What are the applications of iron cored coils?

19. Owens Bridge is used for?

20. Maxwell’s bridge is used for?

21. What is the expression for Q factor in Maxwell’s LC Bridge?

01N N kAW —

Precautions:
1. Do not touch bare conductors when supply is ON.
2. Wear shoes in laboratory to avoid shocks.
3. Switch OFF all the measuring devices when NOT in USE.
4. Ensure that there is no short circuit across the supply or any device, before
switching ON the supply.
Check for proper polarity of meters.
6. While measuring unknown value of inductance using LCR meter, make sure
that the inductor is disconnected from the circuit.

W
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Expt.13
ENERGY METER CALIBRATION
Aim:- To calibrate the given single phase energy meter
Apparatus:-
S.no | Name Range Qty
1 Voltmeter 0-250-MI | 1
2 Ammeter O-1I0A 1
. 230V,10A,
3 Single phase energy meter SOHZ 1
4 Wattmeter 300V/10A | 1
5 Stopwatch 1
Circuit Diagram:-
Energy meter
................. e
o :
PC E
(Le][1F 1O (O]}
B = Lot

Fuse J L B C-——---lv
Ph —h—m
o=,
1-& 230W, SOHZ AC =
SUPFLY ¥

H — T i
DP:ET e
Knife roitch =

1-$Dimumerstat

2o

Procedure:-

1. Connect the circuit as shown in the circuit diagram.

2. Apply the rated voltage 0f230 V.

3. Vary the load such that Y4 of it's rated current flows in the ammeter.

4. Notedown the readings of Voltmeter, Ammeter and Wattmeter.

5. Notedown the time required for 5 revolutions in the Energy meter.

6. Vary the load to 'is, 2/3, full load current.

7. For every load noted own the Voltmeter, Ammeter and Wattmeter readings; and
notedown time required for 5 revolutions.
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Tabular column:-

Cos®=W/ | Time in sec

S.no | Load | Voltage | Current | Power VI | for 5 revolutions(t)

Specimen calculations:-

Meter constant = 1200 rev/1Kwh

) 1
No.of units consumed for 5 rev.Er= 1500 x5kwh

. w  time(t)
No.of units consumed actually for 5 rev. E;= ——x

1000 60x60
E -F

% error =L x100

a

Viva Questions:
1) What is the functioning of shading band in energy meter?
2) In energy meter driving torque is produced due to?
3) What is formula for braking torque in energy meter?
4) What is the condition for steady state speed of energy meter disc?
5) What is ment by creeping?
6) How do you prevent the creeping?
7) What are the units for power?
8) What are the units for energy?

Precautions:

1. Don't touch bare conductors when supply is ON

2. Don't Switch on the supply unless the circuit is approved by any Staffmember. 3.

Wear shoes in laboratory to avoid Electric shocks

4. Switch off the all the measuring devices when NOT in USE.

5. Check for proper polarity of meters.

6. Ensure that there is no short circuit across the supply or any device, before
switching on the supply.
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Expt.14
POWER MEASUREMENT IN A 3-® BALANCED A.C CIRCUIT
USING TWO WATT METER METHOD

AIM:
To measure the 3-® power using two watt meter method in a balanced A.C
circuit.
APPARATUS REQUIRED:
S.NO APPARATUS REQUIRED RANGE QUANTITY
1. Ammeter (0-10)A 1
(M.I)
2. Volt meter (0-600) V 1
(M.D)
3. Watt meter 600V/10A 2
(UPF)
4. 3-® load - -
5. Connecting wires - -
THEORY:

The connections of the two current coils in series with the load in the two
phases and the two pressure coils are connected between two phases and third phase

respectively. Iy the current coil carrier Ig and Iz and the pressure coil are Vyg and Vyp

In terms of instantaneous currents ig,iy,ig and instantaneous voltages vg,vy,Vg.
The instantaneous total power is given by

P= VRIR + Vyly + VBIB @

In case of y connected without neutral, we have

IR+Iy+IB =0

Iy=- (e + 1) )

Substitute equation @ in equation @
P = VrIg+ Vy(-Ir - Ig) + V35lp
= VrIr - Vylg - Vylg + Vglp
=Ir(Vr-Vy) +I5(Vg - Vy)
P = Vyrlr + Vyslp
NOTE: The watt meters read only the average power.

Wattmeter number 1: i.e.
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W, Current coil carries Ig
_ Pressure coil carries Vygr
Wattmeter number 2: i.e.
W, Current coil carries I
___ Pressure coil carries Vyp
Therefore, P =W, + W,
P = Vyr Ir cos®; + Vyp Ip cos®, @
Thus, the total average power for a 3-® circuit is obtained by adding two
reading of watt meter W; and W,
In equation @ cos @ and cos®; are the phase angles between Vyg and Ig
and between Vygand Iy
In terms of instantaneous currents Ig,Iy,Ig and instantaneous voltages
Vr,Vy, Vs,
The instantaneous total power is given by VrIg+Vyly+Vglp
PROCEDURE:
1. Make the connections as per the circuit diagram.

Close the supply (TPST) switch.

2
3. The load is applied in steps and for each step meter readings are noted.
4. Repeat step 3 until the rated current of load is reached.

5. Load is removed in steps and switch is opened.

6. Calculate and verify the total power.

TABULAR COLUMN:

S.NO Vi(Volts) | W (Watts) | Wo(Watts) | Wi+W, | [L(Amps) \3 Vilicosd

MODEL CALCULATIONS:
Voltage across load (V) = \Y
Load current (I.) = A
Watt meter reading W, = Watts
W, = Watts
Wi+W,= Watts

Total power = V3 Vilicos® Watts
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Viva Voce Questions:-
1) Can wattmeter measures the reactive power?

2) What are the different methods for finding three phase power?
3) What type of load is used in this experiment?

4) Define Active power?
5) Define reactive power?
6) Define apparent power?
7) Define Form factor?

8) Define Peak factor?

9) What is the relation between voltage and current in a pure resistor?
10)  What is the relation between voltage and current in a pure Inductor?
11)  What is the relation between voltage and current in a pure capacitor?
12)  Define frequency?

13)  What is electric power?

14)  Why we are using (0-600V) voltmeter in this experiment?

15) What type of wattmeter is used in this experiment?

Precautions:

1. Don't touch bare conductors when supply is ON

2. Don't Switch on the supply unless the circuit is approved by any Staffmember. 3.

Wear shoes in laboratory to avoid Electric shocks

4. Switch off the all the measuring devices when NOT in USE.

5. Check for proper polarity of meters.

6. Ensure that there is no short circuit across the supply or any device, before
switching on the supply
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Expt.15
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SERIES RLC VECTOR DIAGRAM

Aim:- To draw the vector diagram of a series RLC circuit.

Apparatus:-

S.no Description Range Qty
1 Rheostat 2009, 1.7A 1
2 Inductor 600mH, 2A 1
3 Capacitor 100uF, 350V 1
4 1-® dimmerstat 230/0-270V, 8A 1
5 Ammeter 0-1A (MI) 1
6 Multimeter - 1
7 Connecting wires -
Theory:-

An ac voltage of rms value V when applied to an RLC series circuit
establishes an rms current I given by

X, - X
I=V/Z Where Z= \/RZ + (X, —XL)2 . d=tan" (%)

Where @ is the angle between voltage and current i.e phase angle. When
X1>Xc the circuit behaves as inductive and the current lags the voltage by an angle ©.
When X>Xy the circuit behaves as capacitive the current leads the voltage by an
angle ©.

Procedure:-
1. The connections are made as shown in the circuit diagram.
With the dimmerstat at zero output the supply switch is closed.
3. The dimmerstat is varied in steps such that the output voltage is

adjusted to the values given in the tabular column and for each step
the voltage across R, voltage across L and Voltage across C as well
as current are noted.
4. The dimmerstat is brought back to zero output and the supply
switch is opened.
Circuit diagram:-

0-14

ol 7A  600mH 24 S0WF

& [ AT Iy
DPET E1 Fz L tj
FPhe—"nrh ! V3

0-300% 0-300% 0-300%
MI I I

.

230V, 50H=
AC Supply

230/0-270W B4
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Tabular column:-

SNo [Vin |lin Viin | Vain | V3in | Vs- Calculated | @ in Cos®
Volts | Amps | Volts | Volts | Volts | Vo in | Vin Volts | Degrees
Volts

Specimen calculations:-

V,Sin®, -V
2 . 2 -
V =, +V,Cos®,)’ +(V,Sin®, =V,)*  d=tan'| (" Cos,)
XL
L X, -X
q)Z:Tan'[ R J Phase angle ®= Tan!| —-——C |=
2 R +R,

Vector diagram:-

VaEindd

(V23intd V)

o] 32
w1 ViCosdl

V3

Viva Questions:-

1. The power consumed in a circuit element will be least when the phase difference
between V&I is?

2. When frequency of applied voltage in a series RC circuit is increases, what
happens to X[c]?

3. Give the phasor diagram of series RL circuit?

4. Give the phasor diagram of series RC circuit?

5. What is the phase angle between capacitor current and the applied voltage in a
parallel RC circuit

Precautions:

1. Don't touch bare conductors when supply is ON

2. Don't Switch on the supply unless the circuit is approved by any Staffmember. 3.
Wear shoes in laboratory to avoid Electric shocks

4. Switch off the all the measuring devices when NOT in USE.

5. Check for proper polarity of meters.

6. Ensure that there is no short circuit across the supply or any device, before
switching on the supply
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