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SIR C.R.REDDY COLLEGE OF ENGINEERING:: ELURU-7
DEPARTMENT OF ELECTRICAL & ELECTRONICSENGINEERING

ECE 217 NETWROKS LABORATORY
(2/4ECE, | Semester)

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  Veification of Reciprocity Theorem

6  SeriesR-L-C resonance & Parallel resonance

7 Two port networks

8  Timeresponse of RL & RC circuits

9  Parameters of an Iron core Inductor

10 Cdlibration of Energy meter

11 Measurement of power in 3-® circuit

12  Series RLC vector diagram
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Exp.No:1
OHM’S LAW & KIRCHHOFF'SLAWS
Aim:- To verify ohm’s law and Kirchhoft’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 Rl lfaNci~aViela'a\\ WAL W N 4
5 | Connectingf 4 - B
: YWY VY
6 Connecting v -
* R3
Theory:- Le—
a) Kirchhoffs Voltage
According to braic sum of emfs
actinginthat circuitc  © D' >ment of the circuit.
N El B2 B
AN A e A A
* B3
f—
C D

In mesh ABCD, V=I(Ri+R2+Rs)

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 anodeis zero or the sum of all the incoming currentsis
equal to the sum of outgoing currents away from that node.

Let Iy, I2, I3, 14, Isle be the currents at node O. 11, 14, Is are the currents entering the
node O and I2, I3, lsare the currents leaving the node O. Then according to Kirchhoff’s
law,
l1- I2- I3+ 14+ Is. 16 =0
i.eli+lg+ls=l+H 3+l
¢) Filament L amp:-

E i3

= 14
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Ohm’s Law:- At constant temperature the potential difference between two terminals of
aconductor is proportional to the current flowing though the conductor.
V isproportional to |
V=I.R
Where R is the Resi stance 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.
Theresistance at atemperature t°c
Rt: Ro[ 1 +(10t]
Where R,=Resistance at 0°c.
ao= 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 iscalled as cold resistance. i.e the resistance at room temperature.
Graph:-

3
g
E
&
Turrenl [ Amps
Circuit diagram for Verification of KVL:
0-14 MI
el Pt

o — () £y _
TG

PR N, Ehr]:_ ;—ﬂ:‘?_
= GD 0-250% MI [LL:i]-:.i'd M) (Iﬁurgkﬁ[ “)
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1-% 2307, 50HZ 4C
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Cimmerstat 230/0-270V .84 =
Va)

0-150V (BAI)
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Circuit Diagram for verification of KCL :-

0- S0ty (A0
T s
014 MI A T
M L

. ( L [N (M
Ph — e ..|"|__._._ PR -
[ A:" il ' "l E)
1-F 230%, S0HZ AC b= R
SIPPLY CED 0-250% MI
H o ,_‘

Tiunmerstat 230/0-2700 B4
Circuit diagram for measurement of resistance of a filament lamp

D_I?”ﬂ\.,ﬂn 2307, 100%7
A £y
W N
1 g
2207 ,50HZ N Grﬂ\y 0-300%
L0 Supply o S
230/0-270V, B4

Procedure:-
a) Kirchhoff’s Voltage L aw:

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 dimmerstat is adjusted to the voltage in steps as given in the
tabular column and the readings of V |, 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) Kirchhoft’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
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¢) measurement of resistance of afilament lamp
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 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
SI.No ] Viin
V involts volts
50
100
150
200
230

V2involts| V3involts| V = VI+V2+V3

O B WN -

Tabular Column for Verification of KCL:

9No Applied voltage

T V involts liin Amps| l2in Amps | I3iin Amps [=11+12+3

1 50

2 100

3 150

4 200

5 230

Tabular column for measurement of resistance of afilament 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)
| = I1+lx>+l3 (for KCL)

Resistance of afilament lamp:-
\Y
R= T W = IR
Viva Questions:-
. Why tungsten is used as filament in incandescent lamp ?
. Mélting point of a Tungsten -----
. What are the types of filaments that are used in filament lamps?
. Why gasisfilled inside the filament lamp.

1
2
3
4
5. What is difference between AC and DC resistance
6
7
8
9

. What isalinear circuit?
. What isthe heating effect of a electric current.
. Defineohm’s law.
. Define Kirchhoff’s Voltage law.
10. Define Kirchhoff’s Current law.
11. Filament of alamp is made of ---------
12. Givethe Voltage Division Rule.
13. If one of the resistance in aparaléd circuit isremoved , 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 branchesis 1W. What is the total

Power dissipation of the circuit?
16.16.
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 :
S|.No. Description Rating Qty.
1 Dua 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, U - 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.
Thistheorem 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

4TG0 470
Yy vy
+
(9 0-200 mé
pii) S + Vo 157
V(v ) 21
050V -

b) For the circuit with 20V source

4700 4700
M A
+
QD 0-200 me
+| i
WV psov?

¥ | F1000
v -

Networks and Electrical Technology Lab ECE 217 9



Sir C R Reddy College of Engineering # Eluru

Department of Electrical & Electronics Engineering

¢) For the circuit with 15V source

470 470
Ao Sy
+
QD 0-200 mé
rl +
D_jDH—F ‘i}z—__— 15V
Vol oz -
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 V1 is adjusted to 20V, the voltage V2 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.

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.

3. Thevoltage V1 isadjusted to 20V and the reading of the Milliammeter is noted.
4.

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

c) For the circuit with 15V source

1.
2.

3.
4,

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.

Thevoltage V2 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.
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Tabular Column :

V1 V2 V1 |
_ inVolts | inVolts .
in in

Volts mA

SI.No. Condition of thecircuit

1 With Two voltage sources
2. With 20 V source only
3. With 15V source only

Theoretical Calculations:
Applying mesh analysis for circuit diagram — a, we get,
1471:-1001, = 20
-10011+1471,= 15
Solving for I1 and |2, we get,
11=0.12404 A ; 1,=-0.0176 A ;

The current in the 100Q branch is
I1-12=0.1417 A

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

-10011+1471,=0
Solving for |1 and |2, we get
[1=0.2533 A ; [,=0.1723 A;
The current Ix in the 100Q branchisli- 12=0.081 A

Applying mesh analysis for circuit diagram - ¢, we get,
14711-10012 =0
-10011+1471,= 15
Solving for |1 and 12, we get,
1= 0.1292 A ; 1,=0.1899 A;
The current Iy in the 100Q branchis-l1+12 = 0.0607 A

Finaly Ix+ly = 0.1417 A = The current due to the two sources.
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Viva Questions:

1. Super position theoremisvalid for ------

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

3. Givethe statement of superposition theorem.

4. Givethelimitations 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.

5.

Don’t touch bare conductors when supply is ON

2. Wear shoes in laboratory to avoid shocks
3.
4

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

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

Ensure that the current knob of the dc power supply isin maximum position
before switching on the supply.
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Expt.3
THEVENIN’S THEOREM
Aim:  Toverify 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 Q 1
6. Connecting wires
Theory :
A 7 —
Hetworle of generator - - 4+ AB
gal” tnpedatices 4E—| — |
B

Consider agenerator network consisting of generator & linear impedances as
shown in figure. Z is the load impedance connected acrossterminals A & B. According
to Thevenin's theorem this network can be replaced by an emf Vocin series with an
impedance Zag as shown in figure. Vo is the open circuit voltagei.e, the voltage
measured at terminals A & B when Z, isremoved.

Zag isthe impedance looking into terminals A & B with load Z¢ removed with all
generators replaced by their internal impedances. The only restriction on thistheorem is
that network is not magnetically coupled to external circuits.

Circuit diagram :
a) Eor measurement of Load current

56 01 100y
L Lt

25-5&

r
[L* [a ] 0B n

LITLRY Tl )
W o

|

1ar

Networks and Electrical Technology Lab ECE 217 13



Sir C R Reddy College of Engineering # Eluru
Department of Electrical & Electronics Engineering

b) Eor measurement of Short circuit current

96 01 100 o
A A
+
.
f“ @nannm
100 <2 100 <2
vy Sy
"
15

560 100 €
S AN RATAY
+
0-20v
(.
ma | 100 C2
ATATAY STATAY
T
1557

d) For verification of Thevenin’s Theorem

Ew

0-200 1t

56 02
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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.

2.

3.

The value of Rrthwhich 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 :

SI.No. | Circuit diagram Quantity to be measur ed 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 L = Amps
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Theoretical Calculations :

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

21211 - 5612 -10013 =0

—56l1 + 25612 —10013 =0
—-100I, —100I, + 2001, =15

Solving I, 1,,1;We get,

|,=0.1057 A; 1,=0.0908 A ;
Thecurrent | through 56 Q resistor is,

I, =1, —-1,=0.1057 — 0.0908 = 0.0149 A;

b) For circuit (b):

Equivaent resistance Re = _56x100 + 100 <100

(100+56)  (100+ 200)

= 85.89Q2

Therefore | = i =0.1746A

85.89
Current through 56Q) resistance is | s6= 0.1746x100 _ 0.11194A.
Current through 100Q resistanceis | = Oﬁ& =0.0873A.
100
2

Therefore | =156 - 1100 = 0.11196-0.0873 = 0.02464A

c¢) For Circuit (€)

Va=15- o x100 = 9.615V
156

Ve=15—- 15 x100=7.5V
200

Voc=V,-V,=2115V
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d) For circuit(d)
Rrw= o0 = 2115 _goacn
I 0.02464
Vo, 2115

= 0.0149A

| = =
" Ry, +R,  8585+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 isthe main application of thevenin’s theorem?

Precautions:

1

o

Don’t touch bare conductors when supply is ON

2. Wear shoes in laboratory to avoid shocks
3.
4

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

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

Ensure that the current knob of the dc power supply isin maximum position
before switching on the supply.

Check for proper polarity of meters.
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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
5. Connecting wires
Theory

Many circuits basically consist of sources, supplying voltage, current and power
to the load; for example, aradio 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 istransferred from source to load
when load impedance is equal to complex conjugate of source impedance.

Circuit diagram :

0.1uF
10062 e
VY Ry
F1 Ry
Ph——"h 0-14 vy
v G.,'\J Fs gznm MDD (v jozo0v
X s
M. . S 0-300¥ (WD) Ry ?D?Df
230V, 50Hz [ CUT QUT

230/0-270V 48
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Procedure :

> w

The connections are made as shown in the circuit diagram.

With the dimmerstat at zero output and the rheostat R in CUTOUT position the
supply switch is closed.

The output of the dimmerstat is adjusted such that Vs reads 220V.

The rheostat R. is gradualy CUTIN in steps such that the current is decreased in
steps of 0.05A and the voltmeter reading V. is noted.

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

Tabular column :

Vs L \/% RL W

SI.No. inVolts | in Amps inVolts | in Ohms in Watts

Specimen Calculation :

Nature of Graph :

Powrer

Wiatts

¥
Fesistatice in Chins
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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, = RiR; +R2 ; RS:1OOX200+100 ; RS=166.67Q

R, + R,
The open circuit voltage Vo is found by keeping the output open circuited
(i.e., RL isdisconnected)

Vox R, 220% 200 . V  =146.67V
Voc=5—— Voo = =% oc
R, R, 300
vV 2 (146.67)*
The maximum power P=_°¢ ; P=— = 32267TW
4R, 4x166.67
Viva Questions:

1 Condition for Maximum power transferred to aload in a DC circuit ----

2. In acomplex impedance circuit, the maximum power transfer occurs when the load
impedanceis 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 (R.).When E is

generator EMF and R; is internal resistance.

Precautions:

o

Do not touch bare conductors when supply is ON

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

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

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

Check for proper polarity of meters.
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Expt.5
RECIPROCITY THEOREM

Aim: To verify reciprocity theorem.

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

According to this theorem if we apply input to acircuit, 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

3602 1o lone

A M C
+
%0 g ; %0 0-200mé
157 ]
E+ +« [

b) With source across CD

5604 1002 10052
Ay A A ©
_|_
0-200mé, 5m§ g 560
B 15
B ‘D
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Procedure:

1.
2.

3.

4,

5.

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

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

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

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

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

Tabular Column :

Ratio

- . . V .
SI.No. Condition of the Circuit in in OhmMs

inVolts mA

1. Source across AB 15

20

30

2. Source across CD 15

20

30

Specimen Calculation :

Ratio:x

Theoretical Calculations:

The mesh equations for Circuit diagram—a, are:

1121, - 5612 =15
— 5611 + 212l —5613 =0
— 5612 +15613 =0

Solving the above equations for the value of 13,

Networks and Electrical Technology Lab ECE 217 22
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We g€t,
I3=0.0164 A.
The mesh equations for Circuit diagram — b, are:
11211 - 5612 =0

—56l1 + 2121, —56l3 =0
-56l, +156l3 =15

Solving the above equations for the value of 14,
We get,
1 =0.0164 A.

Viva Questions:
1) Reciprocity theorem is applicableto -----
2) Condition for areciprocal network in terms of ABCD parameters.
3) Condition for areciprocal network in terms of Z parameters.
4) Givethe Statement of Reciprocity theorem.

Precautions:

1 Don’t touch bare conductors when supply is ON

2 Wear shoesin laboratory to avoid shocks

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

4 Ensurethat there is no short circuit across the supply or any device, before
switching on the supply.
Ensure that the current knob of the dc power supply isin maximum position
before switching on the supply.
6 Check for proper polarity of meters.

ol
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Expt.6
R-L-C SERIES RESONANCE & R-L-C
PARALLEL RESONANCE

Aim:  To plot aresonance curve and calculate the resonant frequency.

Apparatus :
S|.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.
C.RO - 1
7.
Connecting wires
8.
Theory :

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

I1=V/Z  whereZ= R +( X.-X, )? .Inthisexperiment Xc > X,
the effect of X/z)>2(L i§(a l\eading power factor, since the current | leads V by an angle ¢,
C — AL

where ¢:tan‘1L R ) . Inan 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
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that, when X =Xc dueto the variable inductor or variable capacitor or due to varying
frequency the current islimited only by R.

Circuit diagram for R-L-C series resonance :

1K L 0.1LLF
Aty T | £

V.

@i om
&

Function
Cenerator

10V PP
TO CRO

Circuit diagram for R-L-C parallel resonance :

1K &2

(s
&

Function
Cenerator

10V B-P
T RO

Procedure :

=

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. Thefrequency is varied in steps as given in the tabular column and for each step
by maintaining the output voltage constant at 10V peak to pesk 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 :

Frequency | V(peak-peak) V(rms) | Z
SI.No. in Hz inVolts Involts | inmA in Ohms
Tabular Column for parallel resonance:
Frequency | V(peak-pesk) V(rms) | Z
SI.No. in Hz inVolts Involts | inmA in Ohms
Specimen Calculation :
For series resonance:-
. . Vv . _V
Wehaveinan R L Ccircuit |= : 'R ; Z_T’
R+ij| O, —— |
\ o )
V
At resonance as, X_.=Xc Wehave, Z=R, Then, I_E

For parallel resonance:-
Current I=VxY
Admitance Y= G+J(BL-Bc)
At resonance BL.=Bc
Current I=VxG
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Nature of graph :
For series resonance:

N TN

—= Frequency —= Frequency

Current
Impedance

Frequency V5 Current Frequency VS Impedance

For parallel resonance:

Impedance —=

/N N4

—= Frequency —= Frequency

Current —=

Frequency V3 Impedance Frequency V'3 Current

Viva Questions:

PPRPOO~NOOUOITD,WNE

|
A

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

Give the dynamic impedance in parallel resonant RLC circuit

What is the condition for series resonance?

Givethe formulafor 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 XL>Xc, RLC series circuit act as a-----

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

Define Q —factor

What is the power factor of aparallel resonant circuit?

Series and paralel resonant circuits magnifies------

What is the relation between apparent power(S), true power (P) & reactive power (Q).
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19. What is the phase angle between line voltage and phase voltage in a balanced star
connected system

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

21. What are the units for susceptance

22. Insulation for al electrical equipment is designed for----- value.

23. Theform factor for DC supply voltage is dways-----

24. In aseries resonant circuit the impedance above and below resonant frequency is---
& ---

25. Givethe expression for quality factor in series RLC circuit

26. What is meant by selectivity?

27. Givethereation between bandwidth & quality factor

28.  What is meant by magnification?

29. Givethe other name for parallel resonant circuit

Precautions:

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

2) Wear shoesin 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) Ensurethat thereis 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 :-
SI.No | Description Rating Qty

1 DC power supply 0-30V, 2A 1
2 Digital DC milli anmeter 0-200 mA 2
3 Digital DC voltmeter 0-20V 2
4 Two port N/W circuit board | ------- 1
5 Connectingwires | = -

Theory:- A partisnormally referred to apair 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 accessibleis
called atwo 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 |/Pterminas. The voltage of current at I/P terminalsi.e port are Vi& 1. out of the 4
variables V1, V2, I1, |2 only two are independent of the other two are expressed in terms
of these independent variablesin terms of network parameters. The various network
parametersare Z,Y ,A,B,C,D,h.
Procedure:-
1 The connections are made as shown in circuit diagram (a)
2. 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. Stepno’s 1 to 4 are repeated for circuit diagram (b) and also for circuit
diagram (c)
Circuit diagram:

0-200ma Eﬁfg;:'m
(BIC)
1 100 2
@—o Ay .
" _ +
. + 56 0
S 6’“\3 0-30% g 55 O ;
i T . (M)
. -
].I 2I
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Fig(a) port 2-2” short circuited

0200 0200
(MC) (MC)
1 100 2
56 0 + +
§56 L2 ; 0-50% 6:-\3 — 1w
(MC)
. .
].I 2I
Fib(b) port 1-1° short circuited
0-200md
(MC)
1 100 2
@—o S >
+ 56 [ t
Il 02307 255 0 ; Grﬂ\ 30y
10V —= 6,«} O ;:j (M)
. .
].I 2I
Fig (c) when port 2-2’ open circuited
0-200md
(M)
1 100 2 e
i
_4 ALY * " \\___/I
+ o5 Q + +
0-307 () gsa Q § 0307 6:\) —— 1w
(MCY NS (MO S -
L . &
].I 2I
Fig(d) when port 1-1° open circuited
Tabular column:-
S.No | Name ViinVolts | l1in Amps | Vzinvolts | l2in Amps
1 Port 2-2” shortcircuited
2 Port 1-1° shortcircuited
3 Port 2-2” opencircuited
4 Port 1-1” opencircuited
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Specimen calculations;-

Z-parameters:-

V1=Z11l1+Z12l2;

Vo=Zxl1+2Z2l2;

When \?ort 2-2’ open circuited: v

Z = ""]12=0; 221:i||2:0

11

l I,

When port 1-1’° open circuited:

V
Z = '|I=0; Z2= "% |1:=0
12
I2 I2
Y-parameters:-

[1=Y11V1+Y 12V2
[2=Y21V1+Y 22V

WhenI port 2-2° short circuited: |
Yu=_*|V =0 You=2|V =0
V2 2 Vl 2

WhenI port 1-1’ short circuited: I
Y12=_1|V1:0 Y22:—2|Vl=0

2 2

A B C D Parameters:
V1=AV2-Bl>
[,.=CV,-Dl>»

Whe(l/ port 2-2° open circuited I
A= "*|1=0; =1 12=0
V2 V,

Whgnvport 2-2’ short circuited:
B= "'|V =0 D= !V =0
2

1,
A,D are dimension less quantities

2
I 2

h-Parameters:-
Vi1=h1il1+h12V2
[2=ho1l1+h2 V>
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Whet\} port 2-2’ short circuited: |
h11:_1|V =0 hxz1= 2|V =0
2

T2
| l,

1

Whenvport 1-1’ open ci rcuitled:
h = _l| 11=0; hoo= _2| 11=0
12 \/2 V2
Viva questions:-
1. Givean examplefor lumped element & distributed element
2. Givean examplefor bilateral element
3.  Define electric network
4. Givethe classification of Network elements
5.  Define active element
6
7
8
9

Define passive el ement
What are unilateral elements?
What are bilateral elements
. Give examples of active elements
10. Give examples of passive elements
11. Giveexamplesof unilateral elements
12. Give examples of bilateral elements
13. What arelinear el ements?
14. What are non-linear elements
15. What are lumped elements?
16. What are distributed elements?
17. Giveexamplesfor LUMPED parameters.
18. Give examplesfor Distributed parameters.
Precautions:-
1) Don’t touch bare conductors when supply is ON
2) Wear shoesin 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 thereis no short circuit across the supply or any device, before
switching on the supply.
Result:- TheZ,Y, A B CD &h parameters are calculated.
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Expt.8
TIME RESPONSE OF RL & RC CIRCUITS
Aim:- To find the time constant series R. & Rc circuits
Apparatus :-
SI.No | Description Rating Qty
1 Resistors 1KQ 1
100Q2 1

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

Theory:-

In a network containing energy storage elements with changein

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 acircuit consisting of resistance and inductance as shown in fig. the
inductor in the circuit isinitially unchanged, and isin series with aresistor. When the
switch is closed we find the compl ete solution for the current, the solution of the circuit is

i :\LR[l_ efRTIZ].

Consider acircuit consisting of resistance and capacitor as shown in fig. the
capacitor in the circuit isinitially unchanged, and isin series with aresistor. When the
switch is closed we find the complete solution for the current. The solution of the circuit
isi= et/

R

Tabular column:-

R1(Q) R2 (Q) Cinf LinH Theoritical Practical
timeconstant | timeconstant

Circuit diagram:-
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0. 1uF
| |
‘ |
zﬁcet:’:::lor g 1KQ§ 7,
10052 e
I'P
Series RC circuit
10mH
hw
- s ERy
1005 @
P
Series RL circuit

Procedure:-
1. Connect the circuit as shown in fig
2. Apply 1KHZ, 1V peak to peak square wave signal as |/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) What istransient?
2) Why transients occur in electric circuits?
3) What isfree and forced response?
4) Definetime constant of RL circuit?
5) Definetime constant of RC circuit?
6) Thetime duration from the instant of switching till the attainment of steadystateis

caled ?

7) Theresponse of acircuit due to--------- aloneis called natural response

8) Incircuitsexcited by DC source at steady state-------- behave as short circuit------
And---------- behave as open circuit?

9) Inelectrical circuitstransient currents are associated with

10) Intransient circuit analysis, complementary function gives------ response.
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Precautions:-
1) Don’t touch bare conductors when supply is ON
2) Wear shoesin 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 isno 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:
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 (M) 1
5 Voltmeter 0-250V (MI) 1
1/2A, 300V, 60W,
6 Wattmeter L PE 1
7 Connecting wires
Theory:-

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

Circuit diagram :

a) For calculating DC resistance

034 (M)
+ : -
e

0-30v, _|
18 7‘72'

b) For calculating all the parameters of the Inductor
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128, 300V
60 LFF
0-34 (MWD o
AN I
A i
N / e
1 - M = mH
230V.50HZ N 6 J %| 622
&0 Supply o _
a_ﬁ-_n_‘ 0-3007 (M)

230/0-270V 44

Procedure:

a) For calculating DC resistance

1
2.

3.

4.

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 isswitched OFF.

b) For calculating al the parameters of the Inductor

1
2.
3.

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):

v ' "

SI.No. in Volts | in Amps i(ghms
1 2
5 4
3. 0
4. 8
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Tabular column (2):

Y | W Z R XL L
SI.No. | i in in in in in in p.f
Volts | Amps | wats | ©"mMs | Ohms | Ohms Henry
1 50
2 100
3 150
4 200
5 230

Specimen calculation :

7=

| 12

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 Givetherelation between R.M.S value and peak value of asinusoidal 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 asine wave over afull cycle?

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

19. A sinewave voltage is applied across ainductor, when the frequency of ‘v’ is
increased?

20. For the same peak value, which wave will have highest RMS value?

21. Theform factor of D.C voltage is?

22. The power consumed in acircuit element will be least when the phase difference
between V&1 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 aseries RC circuit isincreases, what
happensto 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 voltagein a
paralel 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 thereis no short circuit across the supply or any device, before
switching on the supply.
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Expt.10
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-10A 1
3 Single phase energy meter éga\é 10A, 1
4 Wattmeter 300V/10A | 1
5 Stopwatch 1
Circuit Diagram:-
Enener taster
; T— |
| F;c
gualc q-f_'r:ilillzzl
il T' HL_' 5 .
B L _ B
e T =1
1-% 2307, ST AL ;Jl | 7
SIFFLY = LT
Sk, i =4
LT |
Eife switch &
T3 Tromasna wr b ak
Procedure:-

1. Connect the circuit as shown in the circuit diagram.
2. Apply the rated voltage of230 V.
3. Vary theload such that Y4 of it'srated current flows in the ammeter.

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

5. Notedown the time required for 5 revolutions in the Energy meter.
6. Vary theload 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.

Tabular column:-
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Cos®=W/ | Timein 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= — Xokwh
1200

. ti t

No.of units consumed actually for 5rev. Ex= Wy Ime(t)
1000 60x60

% error -&-E x100
Viva Questions:

1) What isthe functioning of shading band in energy meter?

2) Inenergy meter driving torqueis produced due to?

3) What isformulafor braking torquein energy meter?

4) What isthe 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.

Networks and Electrical Technology Lab ECE 217 41



Sir C R Reddy College of Engineering # Eluru
Department of Electrical & Electronics Engineering

Expt.11
POWER MEASUREMENT IN A 3-® BALANCED A.C CIRCUIT
USING TWO WATT METER METHOD

AlM:
To measure the 3-®@ power using two watt meter method in abalanced A.C

circuit.
APPARATUS REQUIRED:

S.NO APPARATUS REQUIRED RANGE QUANTITY

1. Ammeter (0-10)A (M.D) 1

2. Volt meter (0-600) V (M.I) 1

3. Watt meter 600V/10A (UPF) 2

4. 3-0 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. It the current coil carrier Ir and Ig and the pressure coil are Vyrand Vys .

In terms of instantaneous currents ir,iy,is and instantaneous voltages vr,Vy,Vs.

The instantaneous total power is given by

P=VRrIr+ Vyly+ Vsls :

In case of y connected without neutral, we have

IR+ 1y+lg=0

ly=-(Ir+Ig) @

Substitute equation @ in equati on@
P=VRgIr+ Vy(-Ir-1g) + Vals
=VRIr- Vylr-Vvlg + Vels
= Ir(VR-Vy) +18(Vs — Vv)
P=Vyrlr+ Vysls
NOTE: Thewatt meters read only the average power.
Wattmeter number 1: i.e.
W1 Current coil carries Ir
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___Pressure coil carries Vyr
Wattmeter number 2: i.e.
W1 Current coil carries I
____Pressure coil carriesVys
Therefore, P=W1+ W>
P=VyrIrcos®1+ Vyg I cosd2 @
Thus, the total average power for a 3-® circuit is obtained by adding two reading
of watt meter W1 and W2,
In equation @ cos @1 and cos®> are the phase angles between Vvyr and Ir and
between Vyg and Ig.
In terms of instantaneous currents Ir,ly,ls and instantaneous voltages Vr,Vy,Vs.
The instantaneous total power is given by
PROCEDURE:
1. Makethe connections as per the circuit diagram.
2. Closethe supply (TPST) switch.
Theload is applied in steps and for each step meter readings are noted.
Repeat step 3 until the rated current of load is reached.
Load isremoved in steps and switch is opened.

o ~ w

6. Calculate and verify the total power.
TABULAR COLUMN:

SNO| Vi(Volts) | Wi(Watts) | Wao(Watts) | Wi+ W2 | IL(Amps) | V3 VLILcosD

MODEL CALCULATIONS:

Voltage acrossload (V) = Vv
Load current (1) = A
Watt meter reading W1 = Watts
Wo = Waitts
Wi1+W>, = Watts

Total power = V3 Vil cos® 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 isthe relation between voltage and current in a pure Inductor?
11)  What istherelation between voltage and current in a pure capacitor?
12)  Definefrequency?

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.12
SERIESRLC VECTOR DIAGRAM

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

Apparatus:-
S.no Description Range Qty

1 Rheostat 200Q, 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 | given by

X. —X
I=V/Z WhereZ= than'[ c L\
—=—)

JR (XX )7

Where @ is the angle between voltage and current i.e phase angle. When X >Xc
the circuit behaves as inductive and the current lags the voltage by an angle ®. When
Xc>X. the circuit behaves as capacitive the current |eads the voltage by an angle @.

Procedure:
The connections are made as shown in the circuit diagram.
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
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 switchis

opened.

Circuit diagram:-

wWwN P

014
gLl TA B00mH, 24 S0LF
A AT £
DPST F1 Fz2 L \_c(:
Ph——m w1 W3
o T
N Q‘ ) 0-300¥ 0300w 0300V 03007
0 . " (LD I Tl T1
230%, 50H=

AC Supply 230/0-2707 B4
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Tabular column:-

SNo |Vin |lin Viin | Vzin | Vsin | V3-V2 | Caculated | @ in Cos®
Volts | Amps | Volts | Volts | Volts | in V inVolts | Degrees
Volts

Specimen calculations: -

V =,/(\M +V.CosD,)? +(V,Snd, —V,)? "®
/ l(xﬁ o) (LS. ) (X =X ) |( V,Snd, -V )
CI)2=Tan'|| R_| Phase angle &= Tanl| - C |=tan! (V—+3J—GGS®+|
\ e (R+R) L1 2 o)

Vector diagram:-

Va3ind2

V2
(V2Sind2 V)

o] 2
W ViCosDl

Viva Questions.-

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

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

3. Givethe 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 voltagein 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
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4. Switch off the all the measuring devices when NOT in USE.
5. Check for proper

switching on the supply
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SIR C.R.REDDY COLLEGE OF ENGINEERIG # ELURU
DEPARTMENT OF ELECTRICAL & ELECTRONICS
ENGINEERING

MACHINES LABORATORY

Experiment Name

1. Swinburnes Test on D.C Shunt Motor

2. Speed control of D.C Shunt Motor

3. Load Test on D.C Shunt Motor

4, D.C. Shunt Generator Characteristics

5. O.C.C. of D.C. Separately excited Generator
6.  Hopkinson’s Test on D.C Machines

7. D.C. Series Generator Characteristics.

8. D.C. Compound Generator Characteristics.
9. V & A Curvesof Synchronous Motor.

10. Regulation of alternator by EMF Methods
11. Load Test on a 3-¢ Squirrel cage Induction Motor
12. Load Test onal-¢ Induction Motor

13. O.C& S.CTestonal-¢ Transformer

14. Equivalent circuit of a 3-¢p Slip-ring Induction Motor
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Exp.No:1
SWINBURNE’S TEST ON D.C. SHUNT MOTOR

Aim:-To conduct the no load test on the DC shunt machine and determine its
efficiency at different loads when operating as @) Motor & b) Generator

Apparatus:-
S.No | Apparatus Type Range Qty
1 Ammeter (M.C) 0-3A 1
2 Ammeter (M.C) 0-15A 1
3 Voltmeter (M.C) 0-250V 1
4 Rheostat WireWound | 5000, 1.2 A 2
5 Tachometer Digital 0-9999 R.P.M 1
6 DC shunt motor - 1
7 Connecting wires | PVC insulated - -

Theory:- Swinburne’s test is a simple indirect method to calculate the efficiency of
constant flux DC machines. In this method constant losses are calculated
at no-load and from this efficiency at any desired load can be pre-
determined in advance. In this method the machine is run as a motor at
no-load, at its rated voltage & rated speed (adjusted by using shunt field
Rh)

Limitati
ons o Applicableto constant flux machinesi.e shunt & compound machines

Advantages:

e |tiseconomical because power required to test the machineisvery
small i.e no load input power.

e Theefficiency can be pre-determined at any desired load.

Disadvantages:

e At full load dueto armature reaction, flux is destroyed which increases
the iron losses. No account istaken for this change in iron losses.

e Asthetestison no-load, it isimpossible to know whether
commutation would be satisfactory at full load and whether the temp.
rise would be within the specified limits.

Procedure:-

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

2. With the motor field rheostat in CUTOUT position, 3-point starter handle at its
initial position, the supply switch is closed.

3. The 3-point starter handle is moved clock wise gradually to cut out the resistance
in the motor armature circuit so that the motor starts.

4. Themotor is brought to its rated speed by varying the motor field rheostat.

5. All the meter readings are noted into the tabular column.
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6. The motor field rheostat is brought back to cut out position and the supply switch
is opened.
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Tabular column:-

SI.No lo Isn V
In In In
Amps Amps volts
Specimen calculations: -
1. Noload armature current = lao = lo — lsh amps

where |, -isthe no-load input current of the D.C motor
—isthe shunt field current

2. Armature copper loss = lao® Rawatts

where R, — is the armature resistance of the D.C.Machine

it can be determined by Volt-Amp method.

3. Total input power =P =V lp watts
4. Constant power loss =Pc=V lo— la? Rawatts
5. Calculation of Efficiency

when running asmotor : If 1. = Full Load current in amps

At full Load At Half Full Load
a Armature current =la=Il.—Ilsnamps la= 7L" amps
sh
b. Armaturecu. Loss =w= 1.2 Rawatts  we= |22 Rawatts
c. Motor input =P =V I watts Po =% VI watts
d. Constant losses = P. watts
e. Total losses = Py = P+ w¢ watts
. % efficiency of motor = P—R ——x100
P,
when running as generator:
At Full Load At Haf Full Load
a. Armature current =la=IL+ s amps la= 7L+ | amps
b. Armature cu. Loss =We= |2 Ry watts  we= 122 Ry watts
c. Generator output = Po=V IL watts Po=%VIL watts
d. Constant |osses = P. watts
e. Total losses = Py = P+ we watts
.. % efficiency of generator = P 100
po+ pt
Nature of Graph :-
<Generator
< Motor

% Efficiency >

Output Load >
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Viva—Voce Questions:

Do you require a startor for adc motor under the running condition, why?

Can you use the dc motor as a dc generator? If so, what is to be done.

What are the losses taking place in adc machine.?

Wheat is the power o/p & efficievcy during swinburns test?

What is the fuse rating for conducting swinburns test on a dc machine of 18A?
What is the principle of operation of dc motor?

What happens to dc shunt motor if source polarity reversed?

© N o g s~ w DN PP

A dc shunt motor refuses to start when switched on what could be the possible
reasons and remedies?

9. What happens to motor if field circuit is suddenly opened?

10. What are the advantages and disadvantages of Swinburns test over the other tests?
11. When will you get the maximum efficiency for a dc machine?
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SPEED CONTROL OF D.C. SHUNT MOTOR

Aim:- To control the speed of aD.C. shunt motor by Armature control method and
field control method.

Apparatus:-

S.No | Apparatus Type Range Qty

1 Ammeter (M.C) 0-3A 1

2 Voltmeter (M.C) 0-250V 1

3 Rheostat Wirewound 5000, 1.2A 1

4 Rheostat Wire Wound 380Q,10A 1

4 Tachometer Digital 0—9999 rpm 1

6 D.C. shunt motor 3HP,220V,12A | 1

7 Connecting wires | PVC insulated - -
Theory:-

The speed of a dc shunt motor can be controlled by varying
i) Flux/pole (Flux control method)
ii) Resistance of armature circuit (rheostat control method)
iii) Applied voltage (V oltage control method)

Speed of amotor is given by the relation:

Noc ° (1
! 1)

i) Flux _control method:-This method is used when speeds above normal speeds
are required. In the above equation (1) by decreasing the flux, the speed can be
increased and vice versa. The flux of a dc motor can be changed by changing I
with the help of a shunt field rheostat. The current in shunt field rheostat is less.
I°R lossis small, so that rheostat is small in size.

ii) Armature or rheostat control method:- This method is used when speeds below
the no-load speeds are required. In this method the voltage across the armature
is varied by increasing a variable rheostat in series with the armature circuit,
as resistance is increased, potential difference across the armature is
decreased, there by decreasing the armature speed. This method is expensive
(Cu loss more) and unsuitable for rapidly changing loads because for a given
value of Ry, the speed will change with load.

iii) Voltage control method:- This method is aso used to control the speeds
below the no-load speeds. In this method the shunt field of the motor is
connected across the fixed supply and then by supplying different voltage
to the armature different speeds are obtained. The control voltage is
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obtained from potential dividers, solid state rectifier and Ward-Leonard

system.
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Procedure:-

a) For Armature voltage control method:-

1
2.

o N

The connections are made as shown in the circuit diagram.

With the armature rheostat is CUTIN position, the field rheostat in CUTOUT
position and the 3-point starter handle at its initial position, the D.C. supply
switch is closed.

The 3-point starter handle is moved clock wise gradually to cut out the
resistance in armature circuit so that the motor starts and runs at some speed.
The armature rheostat is brought to cut out position so that rated voltage is
applied across the armature.

The field current is adjusted to a certain value by varying the field rheostat
such that the motor runs at nearly rated speed.

The armature rheostat is CUTIN gradually so that the armature voltage is
varied in steps and the corresponding speeds are noted in the tabular column.
Step no. 5 isrepeated until the armature rheostat is completely CUTIN.

The field rheostat is brought back to CUTOUT position, the armature rheostat
to CUTIN position and the D.C. supply switch is opened.

b) For field control method:-

o

o 0k

Step nos. 1, 2 & 3 of armature voltage control method are repeated.

The armature rheostat is varied such that the rated voltage is applied across
the armature terminals.

The field rheostat is gradually cut in steps so that the field current is varied in
steps of 0.05A and the corresponding value of speeds are noted.

Step no. 3 isrepeated until the field rheostat is completely CUT IN.

Step no. 3 and 4 are repeated for an armature voltage of 200V .

The field rheostat is brought back to CUT OUT, the armature rheostat to CUT
IN position and the supply switch is opened.

Tabular column:-

a) Armatur e voltage control b) Field control method
Field current = Armature voltage =
SI.No | Armature voltage Speed SI.No Field current Speed
In In In In
Volts rpm Volts rpm
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Natureof graph:

a) Armature Voltage Control b) Field Control
It = constant \
L -
__.-"
€
=1
e 7 = ,
T (= . V= constant
Iy E .
constant \\ ——
R ~__ V5, = constant
___.""-H__.r"'-' m—_
.".-__-'
—= ¥, (vats) = I tames)

Viva—Voce Questions.-

1. Speed of adc shunt motor is directly proportional to field current (true or false)?

2. A dc shunt motor rated speed as 1500 rpm. How do you get speed below and
above 1500 rpm?

3. Givethe eguation of the back EMF induced in adc motor. What is the other
equation by which it can be calculated?

4. What isthe difference between arm voltage control and arm series resistance
control in case of dc shunt motor? Which oneis preferable?

5. Define speed regulation of a dc motor? How much percent will it be usually for a

shunt motor?
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Exp.No: 3
LOAD TEST ON D.C. SHUNT MOTOR

Aim:- To conduct the brake load test on D.C. shunt motor and determine its
performance characteristics.

Apparatus:-
S.No | Apparatus Type Range Qty
1 Ammeter (M.C) 0-10A 1
2 Ammeter (M.C) 0-1A 1
3 Voltmeter (M.C) 0-250V 1
4 Rheostat Wire wound 500Q,1.2A |1
5 Tachometer Digital 0-9999 rpm 1
6 D.C. shunt motor with loading - 1
arrangement
7 Connecting wires PV C insulated - -

Theory:- Thisisa direct method of testing dc machine. Thistest is conducted on low
Hor se power machinesthe machineisrun asamotor and a brakefrictional
load is applied to the moving shaft. The moment of the brake drum is
restricted with a braking arrangement. The braking arrangement consists
of

a) Water cooled brake drum b) belt ¢) Spring balances to
measur e the tension on the brake belt and d) tension adjusting mechanism.
The friction between brake drum and belt acts as a mechanical load. By
adjusting the tension of the belt the load on the motor can be adjusted. Due
to brakefriction terrible heat is produced. To keep the brake drum with in
the working temperature or to remove the heat due to friction the brake
drum isfilled with water for cooling.

Procedure:-

=

The connections are made as shown in the circuit diagram.

2. With the motor field rheostat in cutout position, the 3 point starter handle in initial
position and ensuring that the belt over the brake drum is totally loosened, the
supply switch is closed.

3. The 3-point starter handle is moved clock wise gradually to cut out the resistance
in the motor armature circuit so that the motor starts.

4. The motor is brought to its rated speed by varying the motor field rheostat and all
the meter readings as well as speed are noted.

5. The load is applied in steps and for each step al the meter readings, spring
balance readings as well as speed are noted.

6. Step no. 5isrepeated until the rated current of the motor is nearly reached.
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7. Theload isremoved in steps, the motor field rheostat is brought back to cut out
position and the supply switch is opened.

CIRCUIT DIAGRAM: -

L F & J-Point
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Tabular column:-

\% I [sh S S T N la Input | Outpu %
In In In In In In In In In t Efficien
Volts | Amps | Amps | Kgs Kgs | N-m | rpm | Amps | Watts In cy
watts

Specimen calculations:-

1. Torque T=($1~)xrx9.81N-m
2. Armaturecurrent  la= I — lsh amps
3. Motor input power P =V . I watts

2nNT
watts

4. Motor output power Po=

_ output power
input power

5. % efficiency x100

Nature of the graph:-

Viva—

1, !

MTNIT N

[T

V oce Questions:-

= 0P inw

NougkrwdrE

What is the condition for maximum output in a dc motor?

What happens if thefield circuit of adc motor is opened under running condition?
Write down the torque equation of adc motor?

Draw the characteristics & performance curves of adc shunt motor?

The lost torque in adc motor is proportional to which loss?

What is meant by critical speed?

What are the usua ranges of field winding resistance armature resistance in case
of adc shunt motor?
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8. Can we use 3-point starter for the speed control of dc motor using field rheostat
method? Why?
9. What arethe different speed control methods used for dc series motor?

Exp.No : 4
DC SHUNT GENERATOR CHARACTERISTICS

Aim:- To conduct the no-load and load test on a D.C. shunt generator and draw its
O.C.C, interna and external characteristics.

Apparatus:-
S.No | Apparatus Type Range Qty
1 Voltmeter (M.C) 0-250V 1
2 Ammeter (M.C) 0-10A 1
3 Ammeter (M.C) 0-2A 1
4 Rheostat WireWound |500Q,1.2A 2
5 Tachometer Digital 0-—9999 rpm 1
6 Load box Resistive 230V/10A 1
7 D.C. shunt generator - -
coupled D.C. motor
8 Connecting wires PV C insulated - -
Theory:-

Externa characteristic curve (ECC):- Thisisdrawn under load condition.
It is the curve drawn between load current or line current and load voltage or

terminal voltage taking current on X axisinduced emf on'Y axis.

Internal characteristic curve (ICC). It is aso called as total characteristic curve. It
is drawn between armature current and generated voltage. Taking armature
current on X axis, induced emf on Y axis
Relation between terminal voltage and induced emf:-The voltage measured at the
terminals is known as terminal voltage and that induced in the generator is known
as induced emf which is represented by E.

Procedure:-

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

2. Ensuring that the motor field rheostat is in CUTOUT position, generator field
rheostat isin CUTIN position, 3-point starter handle is in initial position and the
load switch isin off position and the supply switch (DPST) is closed.

3. The 3-point starter handle is moved clock wise gradually to cut out the resistance
in the motor armature circuit, so that the motor starts.

4. The motor is brought to its rated speed by varying the motor field rheostat.

5. The generator field rheostat is varied in steps and the readings of field current and
terminal voltage are noted.

6. Step No 5isrepeated until the generator voltage reachesto its rated value.
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7. Theload switch (DPST) is closed to connect the load to the generator and al the
meter readings are noted in the tabular column.

8. The load is varied in steps and all the meter readings are noted in the tabular
column.

9. Step no.8isrepeated until the rated current of the generator is reached.

10. Theload is reduced in steps, the load switch is opened, the generator field rheostat
is brought back to CUTIN position, the motor field rheostat to CUTOUT position
and the supply switch is opened.

CIRCUIT DIAGRAM: -

Z-Poinc

ntbarter )
o ol DPST 0-104,

Enife switch M

DPST
+ Eufe switch .l DA

o0—-afo—a S o——

Resistive

00— N — Load
_ 104 230VADA
F
220V D.C
Supply

Fuse
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Tabular Column:-

Open circuit characteristic Inter nal and exter nal characteristic
Sl.no I¢ E Sl.no I¢ I \Y la laRa E
In In In In In In In In
Amps Volts Amps | Amps | volts | Amps | Volts | volts

Specimen calculations:-

Induced voltage under load =E =V + laRa

Nature of graph:-

Viva—

—a By

" » I, (g
> Ty s l

Fig(a) : Open Circuit Characteristic Fig (b) : Internal (Eg Vslg) and
External (VL VsIL)Characteristics

V oce Questions:-

1
2.

3.

4,
5.

6.

0.

What are the conditions to be fulfilled for the shunt generator to build up voltage?
What is meant by the term “critical field resistance” related to the dc shunt
generator?

What is meant by the term “critical load resistance” in case of adc shunt
generator?

What is the type of voltage induced in the armature of adc generator.

Can you measure the “Induced voltage” under load condition for adc generator?
Why?

Represent the armature reaction drop in the load characteristics of a dc shunt
generator?

7. What isthe purpose of the commutator in a dc machine?
8.

What is meant by “critical speed No” in case of adc shunt generator?
What is the principle of operation of dc generator?

10. List out the factors affecting the voltage fall in adc shunt generator?
11. What will happen if you given ac supply to the field of adc generator
12. A properly connected generator is showing a zero terminal voltage when it isrun

by aprime mover. What is the reason?
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Exp.No : 5
OPEN CIRCUIT CHARACTERISTICSOF A D.C. GENERATOR

Aim:- To plot the open circuit characteristics of a separately exited D.C. generator.

Apparatus:-
S.No | Apparatus Type Range Qty
1 Voltmeter (M.C) 0-250V 1
2 Ammeter (M.C) 0-1A 1
3 Rheostat Wire Wound 500Q2,1.2A 2
4 Tachometer Digital 0-9999 R.P.M 1
5 DC Maotor coupled - -
to D.C Generator
6 Connecting wires PV C insulated - -

Theory:-The field current It is obtained from an external independent DC source. It can
be varied from zero upwards by a potentiometer and its value is read by
Ammeter connected in the field circuit.

Voltage equation of aDC generator isEqg = ¢ZNP/60A

Hence if speed is constant, the above relation becomes E = K¢

It is obvious that when It is increased from its initial small value, the flux ¢ and
hence generated emf increases as current while the poles are unsaturated. But as
the flux density increases, the poles become saturated so a generator in I is
requires to produce a given increase in voltage than as the lower part of the
curve.

The curve showing relation between the terminal voltage 'V and field current It
when the generator is on no-load

Procedure:-

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

2. With the motor field rheostat in CUTOUT position, the generator field rheostat in
CUTIN position and the motor 3-point starter handle at itsinitial position, the DC
supply switch is closed.

3. The 3-point starter handle is moved clock wise gradually to cut out the resistance
in the motor armature circuit so that the motor starts.

4. The motor is brought to its rated speed by varying the motor field rheostat.

5. The generator field is excited by gradually varying the resistance of the generator
field rheostat in steps and for each step the corresponding field current and the no
load voltage are noted.

6. Step no. 5isrepeated until the rated voltage of the generator is reached and all the
meter readings are noted for each step.

7. The generator field rheostat is brought back to CUTIN position, the motor field
rheostat to CUTOUT position and the supply switch is opened.
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Tabular column:-

SI.No It Eq
In In
Amps volts
Nature of graph:-
\
N
i
=)
>
£
uT
I+ in Amps -

Viva— Voce Questions:-

Identify the locations of field and armature windings for different machines.
What do you mean by rated values of amachine
What isto be doneif the residua flux is not present in adc generator?
Write down the EMF equation of a dc genertor?
To found OCC of aself excited shunt generator it has to be connected as a
separately excited generator when it is (true or false).
Expand OCC what is the other name for it? Where does OCC of dc generator
lies at speed N1 with respect to that of OCC at N2 if N1< Na.
7. Commutator works as a in dc generator and as a
in adc motor.

8. Largedc generatorswill have winding and high voltage, small

generator will have windings.
9. Interpoleswill be placed between in adc generator.
10. A dc shunt motor can be started using 4 point starter ( True or False) ?

agrwbdPE

S
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Exp.No : 6

HOPKINSON’S TEST ON D.C. MACHINES

Aim:- To conduct Hopkinson’s test on two identical DC shunt machine and determine
the efficiency of each M/C at various loads.

Apparatus:-
S.No | Apparatus Type Range Qty
1 Voltmeter (M.C) 0-250V 2
2 Ammeter (M.C) 0-10A 3
3 Ammeter (M.C) 0-2A 2
4 Tachometer Digital 0-999rpm |1
5 Rheostat Wirewound |500Q,12A |2
6 D.C. shunt motor
coupled generator
7 Connecting wires PV C insulated

Theory:- By this method full load test can be carried out on two shunt machines,

preferably identical ares, without wasting their outputs. The two m/c are
mechanically coupled and are adjusted electrically that are of them runs as a
motor and the other as a generator. The mechanical o/p of the motor drives the
generator and the electrical o/p of generator is used in supplying the greater part
of input to motor. If there were no losses in the m/ces they would have run
without any external supply. But due to these losses gen o/p is not sufficient to
drive the motor and vice versa. The losses are supplied either by an extra motor
which is belt connected to the MG set or by suggested by kapp electrically born
the supply mains

Procedure:-

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

2. With motor field rheostat in cutout position, generator field rheostat in cut in
position, ensuring that 3-point starter handle at its initial position and with the
S.P.S.T. switch open, the supply switch is closed.

3. The 3-point starter handle is moved clock wise gradually to cut out the resistance
in the motor armature circuit, so that the motor starts.

4. Themotor is brought to its rated speed by varying the motor field rheostat.

5. The generator field rheostat is varied such that the generator terminal voltage is
same as supply voltage so that the voltmeter across the SPST switch reads zero
value and the SPST switch is closed.

6. The meter readings are noted in the tabular column.

7. Thefield rheostat of generator is varied in steps such that the field current is also

varied in steps of 0.1 A and all the meter readings are noted in the tabular column
for each step upto 14 reads generator rated current.
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8. Thefield rheostat of generator is brought back to cutin position, so that the
generator current is zero, the motor field rheostat is brought back to cut out
position and the supply switch is opened
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Tabular column:-

SI.No

Voltage [ I2 I3 4 Is Generator | Motor | Efficiency | Efficiency
In In In In In In O/Pin O/Pin of of
Volts Amps Amps Amps Amps Amps watts watts Generator Motor
in% in%

Specimen calculations:-

Armature cu losses of generator =(l4+15)?Ra
Armature cu losses of motor =12’ Ra
ShuRt fleld 6 SRR IR ARt =V g
Total stray losses p.=VI, —[(, + 1R, +1?R, + VI, + VI,]
. VI
. Efficiency of Generator  n_ = +D°+( F—f—=——x100
— VI
Vi, oL LR p5
V(I _ PR VI -Ps
. Efficiency of Motor n = (1+|4) ;R =Vl 2 x100
" V(I +1,)
Nature of graph :-
.__.-"'J.-‘-'_\_\-\--\-\--"'"\-r'ﬂ:ltl:l'
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T I
&
V4
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V oce Questions:-

agrwbdPE
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Stray loss in a dc machine depends on what quantities?

Draw the circuit diagram to measure the armature resistance of a dc machine?
What is the difference between the Swinburns test and Hopkinsons test?
Which loss is obtained from the Hopkinsons test?

Is the stray loss obtained from the Hopkinsons test really same for both the
machines? Why?

Which part of the stray lossis not equal both the machines during Hopkinsons
test? Why?

Which loss comes under rotational 1osses in case of adc shunt machine?

For adc shunt machine the efficiency obtained from the Swinburnstest is more
than the one obtained from the Hopkinsons test justify?
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Exp.No : 7
D.C SERIES GENERATOR CHARACTERISTICS

Aim:- To draw theinternal and external characteristics of DC series generator by

conducting load test.

Apparatus:-
S.No | Apparatus Type Range Qty
1 Voltmeter (M.C) 0-250V 1
2 Ammeter (M.C) 0-10A 1
3 Rheostat WireWound |500Q,12A |1
4 Tachometer Digita 0-999rpm |1
5 Load box Resistive 230V/10A 1
6 D.C. series generator - -
coupled to DC motor
7 Connecting wires PVCinsulated | - -

Theory:- In series generator the field winding is connected in series with the armature

winding.
ECC: External characteristic curve. it isthe curve drawn between the load
current and terminal voltage. Taking load current (1) on X axis and terminal
voltage on Y-axis
ICC: Interna characteristic curve. It isthe curve drawn between armature
current and generated voltage. Taking armature current I, on X axis and generated
voltageon'Y axis
In series generator
Armature current = field current = load current

Procedure:-

1
2.

o O

o N

The connections are made as shown in the circuit diagram.

Ensuring that the motor field rheostat isin CUTOUT position, the 3-point starter
handle isin initial position, the generator load switch in open position the supply
switch is closed.

The 3-point starter handle is moved clock wise gradually to cut out the motor
armature circuit resistance, so that the motor starts.

The motor is brought to its rated speed by varying the motor field rheostat. And
the voltmeter reading is noted (indicates residual voltage)

The load switch of the generator is closed.

The load is varied in steps and all the meter readings are noted in the tabular
column.

Step No 6 is repeated until the rated current of the generator is reached.

The load is removed in steps, the load switch of the generator is opened the motor
field rheostat is brought back to CUTOUT position and the supply switch is
opened.
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Tabular Column :-

S. I Vi laRaDrop | Induced EM.F
no In In In In
Amps | volts Volts volts

Specimen calculations :-

Induced EM.F=E =V + I (Ra+Rs)

Nature of graph :-

[ntarnal Characteristics

E o W o jf
IR

-~
.r");"a E-tarnal Chacactarstics
/

/

—= [ camas
—= T, tampsy

Fig: Interna (EgVsla) and External (VL VsIL) Characteristics

Viva— Voce Questions:-

=

Draw the load characteristics of a dc series generator.

2. Can adc series generator. Excite on no load, why? What is meant by critical
load resistance of the above machine.

3. What is the usua range of field winding resistance in case of a dc series
machine.

4. Seriesgenerator has characteristics of series generator.
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D.C COMPOUND GENERATOR CHARACTERISTICS

Aim:- To draw the internal and external characteristics of DC short shunt compound
generator by conducting load test (Both cumulative & differential)

Apparatus:-
SNNo | Apparatus Type Range Qty
1 Voltmeter (M.C) 0-250V 1
2 Ammeter (M.C) 0-10A 1
3 Ammeter (M.C) 0-2A 1
4 Rheostat WireWound |500Q,1.2A 2
5 Tachometer Digital 0—9999 rpm 1
6 Load box Resistive 230V/10A 1
7 D.C. compound generator - -
coupled to DC shunt motor
8 Connecting wires PV C insulated - -

Theory:-The method of adding the seriesfield flux with the shunt field flux isknown
as compounding. According to method of compounding the compound
generators are classified into two categories.

i) Cumulatively compounding generator.
ii) Differential compounding generator.

In cumulative compounding generator the flux produced by the series field
winding must be right direction with the shunt field flux. ie the series field flux
inphase with the shunt field flux. but in the case of differential compounding
generator the flux produced by the series field winding isin such a direction that
it should opposes the shunt field flux. there by the resultant flux decreases.

Procedure:-

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

2. With motor field rheostat is in CUTOUT position, generator field rheostat in
CUTIN position, ensuring that the 3-point starter handle isin initial position, and
load switch in off position the supply switch is closed.

The 3-point starter handle is moved clock wise gradually, so that the motor starts.

The motor is brought to its rated speed by varying the motor field rheostat.

The generator field rheostat is varied gradually so that the generator voltage is

built up to itsrated value.

The load switch of the generator is closed

Theload is applied in steps and for each step al the meter readings are noted.

Step No.(7) isrepeated until the rated current of the generator is reached

The load is removed in steps, the load switch of the generator is opened the

generator field rheostat is brought back to CUTIN position the motor field

rheostat to CUTOUT position and the supply switch is opened.

10. The series field winding terminals of the generator are interchanged and the above

procedure is repeated to get another type of compounding.

ok w

© N>
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Tabular Column:-

a) Cumulative Compounding:
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Sl.no I Vi I la Eq
In In In In In
Amps volts Amps Amps volts
b) Differential Compounding:
Sl.no I Vi I la Eq
In In In In In
Amps volts Amps Amps volts
Specimen calculations:-
ThelInduced EM.F Eg= VL +laRa+ 1L Rs
Nature of graph:-
I.¢.C Cwmtalative
- _ Comgpound

c gl V L == -
P

¥ 2

f Nifferencial
! Compound

—= . (Amps}
T I‘; [Amps)

Fig: Internal (Eg Vsla) and External (VL VsIL) Characteristics

Viva—Voce Questions. -

1. Mention the difference between cumulative and differential compound dc
generator.

2. Sketch load characteristics of compound generators

3. How can you identify the machine whether it is cumulative, differentia
compounded machine?

4. When do you load the generator?

5. A generator will be loaded by a mechanical load (true or false).
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‘V> AND ‘A’ CURVES OF A SYNCHRONOUSMOTOR

Aim:- To draw ‘V’ and ‘A’ curves of an auto induction start synchronous motor at no

load and at different loads.

Apparatus:-

S.No | Apparatus Type Range Qty
1 Ammeter (M.C) 0-3A 1
2 Ammeter (M.1) 0-10A 1
3 Voltmeter (M.1) 0-600V 1
4 3-¢ , 2—element Dynamometer 500V /10A 1
Power factor meter

5 Rheostat Wire Wound 50002/ 1.2A 1
5 3-¢ Dimmer stat Coretype 415/0-470V, 10 A 1
6 Synchronous motor 3 HP, 415V, 3.5A 1
7 Connectingwires | PVC insulated

Theory:-

When the field current of a synchronous motor is reduced, a lagging
armature current is produced and that exceeds the minimum current at unity
power factor at normal excitation. Similarly, when the motor is over excited the
armature current also rises and exceeds the current required at normal excitation
to develop to necessary torque at any given load. By applying a given constant
load to the shaft of a synchronous motor and varying the field current from under
excitation to over excitation and recording the armature current at each step, we
can obtain the ‘V’ curves. The armature phase current is plotted against the DC
field current both for no-load and |oad.

The power factor is plotted against the DC field current for no-load and
load also note that both sets of curves show that a dlightly increased field current
is required to produce normal excitation as the load is increased, a no-load, the
armature current at unity power factor is zero. But some small value of armature
current is necessary to produce the torque to counter balance notational losses. As
load is applied not only does the armature current lose, but also it is aso
necessary to increase the excitation to bring the armature current back in phase
with the bus phase voltage.
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Circuit Diagram:-
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Procedure:-

1
2.

3.

The connections are made as shown in the circuit diagram.

Ensuring that the dimmer stat is at zero out put, the belt over the brake
drumisloose, the 3-¢ ac supply switch is closed.

The dimmer stat is gradually varied so that rated voltage is applied and the
motor runs as an induction motor closed to the synchronous speed.

With the aternator field rheostat in cut in position the DC supply switch is
closed. Due to the excitation of the field, the machine starts operating as a
synchronous motor.

The field current is varied in steps from min value to max value using the
rheostat all the meter readings are noted for each step.

Theload is applied in steps to the motor by tightening the belt on the brake
drum and step no 5 is repeated for each step of load.

The load is removed in steps by loosing the belt on the brake drum, the
field rheostat is brought back to cutin position, the dc supply switch is
opened and the ac supply switch is also opened.

Tabular column:-

< Full Load

No-load With Load:
SNo It la pf S.No It la pf
In In In In
Amps Amps Amps Amps
Nature Of Graph:-
‘V’- Curves Inverted <V’ - Curves
Full Load
A &« Y% Load Y S — UPF
0 \/ & No-Load o]
o %
e : R
< o
£ =
N - 1
S| Lag e IS < No-Load < Y Load
) I Held Current >
I+ Field Current -
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Viva Questions:-

1

2.
3.
4,
5.

What is meant by V curve of synchronous motor?
What is meant by inverted V of synchronous motor?
How the synchronous motor does behave, when it is under excited?
How the synchronous motor does behave, when it is over excited?
Wheat is the nature of the power factor, when the motor is operated at over

excited?

6.

U1 © 0N

Wheat is the nature of the power factor, when the motor is operated at no-load and
under excited?

How does the synchronous motor behaves, when it is normal excited?

Where we use over excited synchronous motor?

At which power factor the motor will draw minimum armature current?

In which applications the synchronous motor can be used when it operated at over
excited?

11. Application of synchronous motor

12. Whether the synchronous motor is self excited or not why?
13. What is under excitation?

14. What is over excitation?

15. What is normal excitation?
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REGULATION OF AN ALTERNATOR BY EMF METHOD

Sir C R Reddy College of Engineering # Eluru

Aim:- To conduct open circuit and short circuit test on a 3-¢ alternator and determine

the full load regulation curve with E.M.F method.

Apparatus:-
S.No | Apparatus Type Range Qty
1 Ammeter (M.C) 0-15A 1
2 Ammeter (M.1) 0-10A 1
3 Voltmeter (M.D) 0-300V 1
5 Rheostat Wire Wound 500Q/1.2A 2
8 Tachometer (digital) 0.99999 rpm 1
9 Motor alternator set - 1
10 Connecting wires PV C insulated - -

Theory:-

The voltage regulation of an aternator is defined as the increase in the
termina voltage when the load is through off, produced that the field
excitation and the speed are constant.

x100

% regulation =

Where E — isthe no-load voltage
V —istheload voltage
Thevariation isterminal voltage ‘V’ is due to the following reasons.
1. Voltage drop due to armature resistance Ra.
2. Voltage drop due to armature |eakage reactance.
3. Voltage drop due to armature reaction.

Regulation of an aternator can be determined by measuring the voltage of the
alternator, i.e. ‘V’ when loaded and ‘E’ when the load is taken off. In actual
practice it will be difficult to load a big alternator in the testing laboratory as
the laboratory may not have such heavy loads. More ever, during the testing
period a considerable amount of electrical energy will be wasted as losses in
the machine and in the load. Thisis why regulation of large aternators are not
generaly determined by direct loading method.

Regulation of an alternator can be determined from the results of the following
two tests.

a. Open circuit test.

b. Short circuit test.

Open circuit test:-This test is carried out with the alternator running no-load
and at rated speed. The field current and corresponding terminal voltage is
recorded up to about 120% of rated terminal voltage. The characteristic shows
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the relationship between field current and terminal voltage on no-load is called
the open circuit characteristic.

Short circuit test:-This test is performed when the aternator is running at rated
speed. The armature terminals are short circuited with a very low excitation
current and the field current corresponding to rated armature current is rated
and a plot of field current versus armature current is called short circuited
characteristic.

From these curves synchronous impedance can be calculated and then
synchronous reaction can be separated as X = v Zs? — Ra?

Procedure:-

Open circuit characteristic Test

1
2.

The connections are made as shown in the circuit diagram.

With the motor field rheostat in cut out position, the aternator field rheostat is
cut in position, the 4-point starter handle is initial position and the TPST
opened, the supply switch is closed.

The 4-point starter handle is moved slowly in the clockwise direction to cut
out the resistance in the motor armature circuit so the motor starts.

The motor is brought to its rated speed, which is the rated speed of the
alternator also by adjusting the motor field rheostat.

The dc supply switch of the alternator field is closed, the field current of the
aternator is varied in steps and for each step the alternator voltage along with
the field current are noted.

Stepno5 is repeated until the alternator voltage reaches about 120% of it rated
value.

The aternator field rheostat is brought back to cutin position, the alternator
field dc supply switch is opened, dc motor field rheostat is brought back to
cutout position and the supply switch is opened.

Short circuit test:

1
2.
3.

Stepno’s 1, 2, 3and 4 of o.c.c. test are repeated.

The TPST switch is closed, so that the alternator terminals are short circuited.
The dc supply switch of the alternator field is closed and the aternator field
rheostat is varied such that the ammeter reads the rated current of the
alternator and the corresponding field current is noted.

The TPST switch is opened, the alternator field rheostat is brought back to cut
in position, the aternator field dc supply switch is opened, the motor field
rheostat is brought back cut out position and the dc supply switch is opened.
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Circuit diagram:-
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Tabular column:-

O.C test: S.Ctest:
SI.No I¢ Eo S.No I+ la
In In In In
Amps volts amps amps
D.C armature resistance per phase = Rpc

AC cumulative resistance per phase =1.21t01.6 X Rpc
E.M.F. method (or) synchronous impedance method:

The synchronous impedance per phase Zs = T / a constant field current
ACin valts
Z,= & Synchronous reactance Xs =25 —-Ra’

~ ABin amps

v x100

Where V — isthe rated terminal voltage/phase
E,= (V Cosp +1 R)?+(VSing +1,X )’

(+) - for lagging power factor (-) > for leading power factor
for different power factors the regulation is calculated and tabul ated

- E,-
% Regulation = v

Nature of graph:-

A
O0.CC
SCC

Iscin Amps—>
EyinVolts >

v

I+ in Amps =
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Viva Questions:-

Why isit important to pre-determine the value of regulation of aternator?
What are the basic parameters on which regulation of alternator depends
What are the various indirect methods for finding out the regulation of aternator?
Which method givesfairly reliable value for regulation of aternator?

Why ZPF method is most reliable and accurate to find out the regulation of
alternator?

Which of the method of finding out regulation is optimistic method?
Which of the method of finding out regulation is pessimistic method?
What is short circuit ratio (SCR)?

. Can adc generator be converted into alternator?

10. What is skin effect?

11. Why regulation up is considered in case of alternator?

12. What are the different excitation systems for synchronous machines?

11. How the alternators are classified

14. What is meant by hunting?

15. What is the difference between salient rotor and smooth cylindrical rotor?

agbrwphPE
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Exp. No.11

LOAD TEST ON THREE PHASE INDUCTION MOTOR

Aim:- To conduct load test on three phase squirrel cage Induction motor and obtain the
performance Characteristics.

A pparatus:-
Sl. | Apparatus Type Range Qty
1. | Ammeter (M.D) 0-10A 1
2. | Voltmeter (M.1) 0 - 600V 1
3. | Wattmeter U.P.F. Dynamometer 10A/600V 1
4. | Tachometer Digital 0-10,000 rpm 1
5. | 3-¢ Dimmer stat Coretype 415V/0-470V, 10A
6. | 3-¢ Squirrel cage Belt driven type
Induction motor with Load
|oading arrangements
7. | Connecting wires PV C insulated -
Theory:-

The load test on induction motor is performed to compute its compl ete performance
i.e. torque, Slip, efficiency, power factor etc. during this test, the motor is operated at
rated voltage and frequency and normally loaded mechanically by brake and pulley
arrangement from the observed data, the performance can be calculated, following the
steps given below.

Slip: The speed of the rotor, N droops slightly as load on the motor is
increased.
120f
Synchronous speed, N, = Tr.p.m. f >  freguency
P -> No. of poles

Then, dlip S= Ns =N 1000
S
Normally, the range of dlip at full load isfrom 2 to 5 percent.
Torque: A brake drum is coupled to the shaft of the motor and the load is
applied by tightening the belt, provided on the brake drum.
Net force exerted, » = (S1 - S) kg

Then, load torque, T = @x 9 kg—m
2

:wx%x9.81N0)—m
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Where, d is-effective diameter of the brake drum in meters.

Qutput Qowezr . The output power in watts devel oped by the motor is given by
nNT
Output power, Py = = watt

Where N is the speed of the motor in r.p.m

. ()
Power factor: If ¢ isthe power factor angle, then  cosp = ——
rower ractor. ¢ p g SO Vi
Where o is the input power.
Efficiency:  Percentage efficiency of the motor, n =M X 100
input power

Full load efficiency of 3-phase induction motor liesin the range of 82% (For
small motor) to 92% (For very large motors)

Procedure:-

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

2) Ensuring that the dimmerstat is at zero output and the belt over the brake drum
istotally loosened, the supply switch (TPST) is closed

3) The dimmerstat is gradualy varied so that the motor is brought to its rated
speed and all the meter readings as well as speed are noted.

4) The load is applied in steps and for each step all the meter readings, spring
bal ance readings as well as speed are noted.

5) Step no.4 isrepeated until the rated current of the motor is reached.

6) Theload isremoved in steps, the Dimmerstat is brought back to zero output and
the supply switch is opened.

Tabular column:-

Sl
No

in
volts

I Wy W2 S| S Wr | Speed | Torque | Output | n | Power
in in in In | In in in in In in | Fector
Amps | Watts | Watts | kgs | kgs | Watts | rpm N-m Watts | % | COS¢

Sip
in
%
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Circuit diagram:-
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Specimen calculations: -

_ voltagerange of Wxcurrent range of W

Wattmeter constant , ,
MaximumumWattmeter scale reading

1. Input Power = (W1t W2 ) watts

2. Torque = (81~ S2)*R*9.81 N-m

_ 2IINT

3. Out put Power watts

_ Output power g

4. % Efficiency 100

I nput power
[ 1 (W —wy) ]
5. Power Factor =COS$=COS{Tan 3 — ¢
L (w, +W,)
6. % Slip - NS=N 100 where Ns=220T r.p.m
Ns P
Nature of graph:-
<Efficiency
<Power Factor
?  Spesd
= N
Tad 3 |
'g o g <Slip
5 = 2
F B g &
’ Out put power in watts >
Viva Questions:-
1. What are various types of three phase induction motor as per rotor construction?
2. What isthe basic operation of athree phase induction motor?
3. How the starting torque can be increased in squirrel cage motors?
4. How doesthe dlip vary with load?
5. What isthe percentage dip at full load (appox)?
6. What is meant by cogging (magnetic locking)?
7. What is meant by crawling?
8. How much is appox the starting current drawn by three phase induction motor,
when started at rated voltage in terms of full load current?
9. What happens to the induction motor when it rotates at synchronous speed?

Electrical Machines Lab (ECE 227)



Sir C R Reddy College of Engineering # Eluru
Department of Electrical & Electronics Engineering

LOAD TEST ON 1-¢ CAPACITOR START INDUCTION MOTOR.

Aim:- To conduct the load test on 1-¢ induction motor and determine its
performance characteristics.

Apparatus:-
S. | Apparatus Type Range Qty
No
1 Voltmeter (M.1) 0-250V 1
4 Ammeter (M.1) 0-10A 1
6 Wattmeter (U.P.F.) Dynamometer 300V/10A 1
7 Dimmer stat Coretype 230V /0-270V 1
8 1-¢ Capacitor start 230V, 5A -
Induction motor
9 Connecting wires PV C insulated - -
Circuit Diagram:-
FoOR LOAD TEST W 3004 158
° LPF
DP:ET 0-3h
Fnife santch los n " RETIR L T
Ph >—0 MI ¢ v
o o MI
O-z50w
1-8 g5pHz ez
530V, A.C N ' '
Supply LN
Procedure:-

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

2. With the dimmer stat at zero out put the supply switch is closed.

3. The dimmer stat is varied such that the rated voltage is applied to the motor
and all the meter readings are noted in the tabular column.

4. The load is applied in steps and for each step all the meter readings, spring
balance readings as well as speed are noted.

5. Step no.4isrepeated until the rated current of the motor is reached.

6. Theload is removed in steps, the dimmer stat is brought back to zero out put
and the supply switch is opened.

Tabular column:-

Sl. | Vein | Icin Wrin | S1inKgs | S2in Kgs Wrin Speed in
No | Volts | Amps | watts watts RPM
Torquen N-M Output in nin % Power factor
Watts Cosd
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Slip >

Speed >

Power Factor -
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Specimen calculations: -

_ voltagerange of W xcurrent range of W

Wattmeter constant = _ )
MaximumumWattmeter scale reading

1. Input Power = (W1 ) watts

2. Torque = (81~ S2)*R*9.81 N-m

3. Out put Power = 21INT wetts

_ Output power 8
I nput power
5. Power Factor =COS ¢ = P\VI

4. % Efficiency 100

Nature of graph:-

Efficiency >

<Efficiency
<Power Factor

& Speed

<Sip

Out put power in watts >

Viva Questions.-

N OAWDNE

0.
10. What will happen, if the starting winding is not disconnected during the normal

Which theory is commonly used for the analysis of 1-® induction motor?

What isthe slip of forward and backward rotor?

How many winding are provided on the stator of split-phase induction motor?
What is the phase displacement in space between the two winding?

How these two windings connected at the time of starting the motor?

How much is the phase splitting between these two windings?

How the phase splitting between two windings can be increased?

At what speed of the motor ,starting winding is disconnected from the circuit

of main winding?

How the auxiliary winding is disconnected from the circuit of the main winding?

running conditions of the motor?

11. Why 1-® induction motor is not self starting?

12. What is the necessity of connecting capacitor in series with the starting winding?
13. What are the advantages of connecting a capacitor?
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14. How do you reverse the direction of rotation of the capacitor start induction
motor?
15. What is the difference between capacitor start and capacitor run induction motor?
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OPEN CIRCUIT AND SHORT CIRCUIT TESTSON 1-¢
TRANSFORMER

Aim: -Conduct the open circuit and short circuit test on 1-¢ transformer and
determine the efficiency and regulation at different loads.

Apparatus: -
SI.N | Apparatus Type Range Qty
1 Ammeter (M.I) 0-3A 1
2. Ammeter (M.I) 0-10A 1
3. Voltmeter (M.1) 0- 30V 1
4. Voltmeter (M.I) 0-115V 1
5. Wattmeter L.P.F | Dynamometer | 2.5A/150V 1
6. Wattmeter U.P.F. | Dynamometer | 10A/75V 1
7. Variac Coretype 230V/0-270V, 1
8A
8. 1-¢ Transformer | Coretype 230V/115V 1
2kVA
9. Connectingwires | P.V.C Insulated | - -
Theory:-

Electrical Machines Lab (ECE 227)

By conducting O.C. and S.C. tests on a given transformers we can
predict the efficiency, regulation and equivalent circuit without actually
loading it. The purpose of this test is to determine no-load loss (or) core loss
and no-load current, which is helpful in finding xo and Ro.

In O.C test one winding of the transformer usualy high voltage
winding is left open and the other is connected to its supply of normal voltage
and frequency. A wattmeter w, voltmeter V, and an ammeter A are connected
in L.V. winding, with the normal voltage is applied to the primary, normal
flux will be setup in the core hence normal iron losses will occur which are
recorded by the wattmeter. The no-load current is small so copper loss is
negligibly small. Hence the wattmeter reading represents practically the core
loss.

In S.C. test one winding, normally L.V. winding is short-circuited and
meters are connected in H.V. side. Very low voltage is applied on H.V. side
and it is increased slowly until full load current is flowing in the winding.
Under these conditions wattmeter reading represents the full load copper loss.
Thereis aso a small amount of core loss, which is negligible compared to the
copper loss.
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Procedure:-

For O.C Tedt:-

7)
8)
9)

The connections are made as shown in the circuit diagram .

With the dimmer stat at zero output, the supply switch (DPST) is closed.
The output of the dimmer stat is adjusted such that the voltmeter reads the
rated voltage at the L.V winding of the transformer and all the meter
readings are noted in the tabular column.

10) The dimmer stat is brought back to zero output and the supply switch

(DPST) is opened

For S.C Test:-

1)
2)
3)

4)

The connections are made as shown in the circuit diagram .

With the dimmer stat at zero output, the supply switch is closed.

The output of the dimmer stat is adjusted such that the ammeter reads the
rated current at the H.V winding of the transformer and al the meter
readings are noted in the tabular column.

The dimmer stat is brought back to zero output and the supply switch is
opened

Tabular Column:-

Open circuit test Short circuit Test
Sl Vo Io Wo VSC ISC WSC
No in in in in in In

volts | Amps | Watts | volts | Amps | Watts

Sl COos ¢0 IW Im Ro Xm COS Req Xeq WSC
No in in in in Osc in in In
Amps| Amps| Q Q Q Q Watts
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Circuit Diagram:-

For OPEH CIRCUIT TEST

Sir C R Reddy College of Engineering # Eluru
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Specimen calculations:-

KVA rating of transformer
Supply voltage

Rated current of transformer =

Voltage Range v rrent Range

Maximum wattmeterscale reading

Wattmeter Multiplication factor = x Power factor

Input Power = Wattmeter reading X Wattmeter Multiplication factor

V
W, ,
1. Cospo = —— 2. 1, =1, Cospo 3. 1, =1,Sndo 4 R = I £
A
VO0 ° WSC VSC !
5. X = 6. R = 7.2 = 8.
m | a2 eq |_
xeq: Zqu _ Rqu
% Efficiency a full load= —UN0adVAXCoh ),
FullloadVAx Cosd +W, +W,,
Efficiency at any load X*F.L, where X =%0r X=%o0r X =%
% Efficiency a X.* F.L = X - FullloadVAx Cosp x 100
X - FullloadVAx Cosd + W, + X W,
COSHh + X, SINd
% Regulation = R = X 100
Vrated
where + isfor Lagging P.F
- isfor Leading P.F
Equivalent Circuit:-
I,  Red Leg Ro, Xm—arereferedto L.V Side
o —— -—a
= Rej. X & Refered to H.V Side
"Jl RBao Ha v:z .
Thesevauesrefered L.V Side are
1
o a Re= k;ezq
X 1
Xeq = kzeq

Electrical Machines Lab (ECE 227) 98



Sir C R Reddy College of Engineering # Eluru

Department of Electrical & Electronics Engineering

E

wherek = Ny _E
Nl El
Nature of graph:-
a) % Efficiency Vsl oad b) % Regulation Vs Power Factor
N
A g /\
vd
X
T
(8]
(S
O
I
L Power factor >
T 1 1°
Viva—Voce Load > Questions:-
1What is the working principle of atransformer?
2. Namethe different types of transformers?
3. Writethe EMF equation of the transformer.
4. What isanidea transformer?
5. What are the losses takes place in atransformer?
6. Define step-up and step-down transformers?
7. Why the transformer rating in KVA?
8. From Open Circuit Test which losses are determined?
9. From Short Circuit Test which losses are determined?
10. A single phase, 2 KVA, 230/115V transformer is connected to OC test.

11.

12.
13.
14.

15.
16.
17.

Cdculate the rated primary current and why the ammeter rating is fixed as (0-
3)A?

A single phase, 2 KVA, 230/115V transformer is connected to SC test. Calculate
the rated primary current and why the voltmeter rating is fixed as (0-30) volts?

What is the condition for maximum efficiency in atransformer?

Define the Efficiency of atransformer?

For a particular voltage constant, if the frequency is increases, what are the
changes takes place in atransformer?

Define regulation?

Define All-Day efficiency?

In this experiment we got the Maximum efficiency at %2 full loads, why?
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PARAMETERSAND EQUIVALENT CIRCUIT OF 3-¢ SLIP

RING INDUCTION MOTOR

Aim: To conduct no-load and blocked rotor tests on 3-¢ dlip ring induction motor

and determine the equivalent circuit parameters

Apparatus:
S.No Apparatus Type Range Quantity
1 Ammeter M.I 0-5A 1
0-10A 1
2 Voltmeter M. 0-600V 1
0-300V 1
3 Wattmeter LPF Dynamometer | 500V/5A |1
4 Wattmeter UPF Dynamometer | 250V/10A | 1
Procedure:
No-load test:
1. The connections are made as in the circuit diagram

2.

Ensuring that the dimmerstat is at zero output, the belt over the brake drum is
totally loosened and the rotor resistance is at maximum value, the TPST
switch is closed

The dimmerstat is gradually varied so that the motor is brought to its rated
speed by applying rated voltage and the rotor resistance is cutout gradually
and all the meter readings are noted in the tabular column

Therotor resistance is brought back to maximum value, the dimmerstat to zero
output position and the TPST supply switch is opened.

Blocked rotor test:

1
2.

3.

4,

The connections are made as in the circuit diagram

Ensuring that the dimmerstat is a zero output, the belt over the brake drum is
tightened so that the rotor is blocked and the TPST switch is closed

The dimmerstat is gradually varied so that the rated current of the motor is
passed and all the meter readings are noted in the tabular column

The dimmerstat is brought back to zero output position and the TPST supply
switch is opened and the belt over the brake drum is totally loosened.

Tabular column:
No-load test:

Electrical Machines Lab (ECE 227)

S.No Vo lo Wo Cosho
Volt Amps Watts
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Blocked rotor test:

S.No VBR IBR WeRr Cosper
Volt Amps Watts
Specimen Calculations:
From No-load test:
Stator resistance/Ph Ri= ohms
W

No-load power factor Cosp = °

P S0 NEVAR

Where Vo= no load voltage (line to line)
lo=no load current

W= no load input power

Magnetizing current lu=lo SiNdo
Coreloas current component lw=lo COSo
V,!./3
No load resistance Ro=_° V3
lw

V, /3
|

n

M agnetizing reactance Xm =

Erom Blocked rotor test:

. . Ver /B

Equivalent impedance per phase Zy = BlR—
BR

. : Wie

Equivalent resistance Ry=—7—
3x1%er

Equivalent reactance Xo = VZ?%0— R0
Stator resistance per phase Ri= ohms

Rotor resistance per phase referred to stator, Rl = Roi-R1
Assume that ; Stator reactance = rotor reactance referred to stator

e Xi=XL = XTO:L
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Result:
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No-L oad Test:
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Blocked Rotor Test:

‘ . 4 N
3-g DiNNERTIT i
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Viva Questions:-

1. Inwhich type of induction motor, considerably high starting torque can be achieved?

2. How high starting torques are obtained in slip ring induction motors?

3. Why the rotor of an induction motor cannot run at synchronous speed, if it did so then what
happens?

4. Why 3-phase induction motor is running at half full load. If the fuse in one of the phases burn,
what happens to the motor?

5. Ina3-phase induction motor the electrical representation of the variable mechanical
load is

6. Why core losses are neglected in blocked rotor test and copper losses are neglected in no load
test?

7. Why we multiply DC resistanceto AC with avalue of 1.2 to 1.6?

8. Why we are using L PF wattmeters incase of no load test?

9. what precautions we have to take before switching on the supply in case of no-load test and
blocked rotor test.

10. If two induction motors are identical in all aspects. if motor A has lesser air gap then motor
B.Explain which of the motor will have a) poor no load power factor b) better full load power
factor

11. Enumerate the possible reasons if 3-phase induction motor failsto start?

12. What is meant by single phasing?

13. Can a 3-phase induction motor run at 1-phase supply?

14. Can dlip ring induction motor be reversed by transposing any two leads from sling rings?

15. What is the material used to make slip rings?
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