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EE3311 ELECTRICAL MACHINES LABORATORY -1

TP C
0 3 1.5

SYLLABUS

1. Open circuit and load characteristics of DC shunt generator- calculation of

critical resistance and critical speed.

2. Load characteristics of DC compound generator with differential and

cumulative

connections.

Load test on DC shunt motor.

Load test on DC compound motor.

Load test on DC series motor.

Swinburne’s test and speed control of DC shunt motor.
Hopkinson'’s test on DC motor - generator set.

Load test on single-phase transformer and three phase transformers.

0o N W

Open circuit and short circuit tests on single phase transformer.
10. Sumpner’s test on single phase transformers.
11. Separation of no-load losses in single phase transformer.

12. Study of starters and 3-phase transformers connections.

TOTAL:45 PERIODS
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

|COURSE PLAN |

Sub. Code: EE3311 Branch/Year/Sem: B.E EEE /11 / 11l

Sub. Name:Electrical Machines Laboratory-I Batch :2021-2025
Staff Name:Dr.P.Narasimman Academic Year :2022-23 (0dd)

COURSE OBJECTIVE

e To expose the students to determine the characteristics of DC machines and
transformers by performing experiments on these machines.

e To provide hands on experience to evaluate the performance parameters of DC
machines and transformer by conducting suitable tests.

LEARNING OUTCOMES
Upon the completion of this lab, students should be able to

1. Construct the circuit with appropriate connections for the given DC
machine/transformer.

2. Experimentally determine the characteristics of different types of DC machines.

3. Demonstrate the speed control techniques for a DC motor for industrial
applications.

4, Identify suitable methods for testing of transformer and DC machines.

Predetermine the performance parameters of transformers and DC motor.

6. Understand DC motor starters and 3-phase transformer connections.

o

PRE-REQUISITIE

1. Knowledge about the working principles of DC Machines and Transformers.

2. Knowledge on identification of power supply source (AC or DC), ammeters
voltmeters, wattmeters and their connections.

EML-3 KCE/EEE/LM/Il YR/EML - I
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EQUIPMENTS / COMPONENTS REQUIREMENTS
1. DC Shunt Motor with Loading Arrangement
DC Series Motor with Loading Arrangement
DC compound Motor with Loading Arrangement
DC Shunt Motor Coupled with DC Compound Generator
DC Shunt Motor Coupled with DC Shunt Generator
DC Shunt Motor Coupled with Three phase Alternator

Single Phase Transformer

Three Phase Transformer

¥ ® N ;s W N

Tachometer -Digital /Analog

10. Single Phase Auto Transformer

11. Three Phase Auto Transformer

12. Single Phase Resistive Loading Bank

13. Three Phase Resistive Loading Bank

No. of | Cumulative
Ex. No. Date Title of the Experiment Hrs. No. of
required | periods
CYCLE: I

1 Study of starters and 3-phase 3 3
transformers connections.

2 Speed control of DC shunt motor 3 6

3 Load test on DC shunt motor 3 9

S Load test on DC series motor. 3 12

5 Load test on  single-phase 3 15
transformer

6 Load test on three phase 3 18
transformer

7 Swinburne’s test of DC shunt motor 3 2

: : KCE/EEE/LM/Il YR/EML - I
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CYCLE: Il
8 Open circuit and load 6 27
characteristics of DC shunt
generator- calculation of critical
resistance and critical speed.
9 Load characteristics of DC 3 30
compound generator with
differential and cumulative
connections.
10 Load test on DC compound motor. 3 33
11 Hopkinson's test on DC motor - 3 36
generator set.
. 12 Open circuit and short circuit tests 3 39
on single phase transformer.
13 Sumpner’s test on single phase 3 42
transformers.
14 Separation of no-load losses in 3 45
single phase transformer
CONTENT BEYOND THE SYLLABUS
1. Load Characteristics of DC Series Generator.
Virtual Lab
INTERNAL ASSESSMENT DETAILS
. Model
Portions Cycle I & I Experiments
Date
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EE3311 ELECTRICAL MACHINES LABORATORY -1

TP C
0 3 1.5

SYLLABUS

1. Open circuit and load characteristics of DC shunt generator- calculation of

critical resistance and critical speed.

2. Load characteristics of DC compound generator with differential and

cumulative

connections.

Load test on DC shunt motor.

Load test on DC compound motor.

Load test on DC series motor.

Swinburne’s test and speed control of DC shunt motor.
Hopkinson'’s test on DC motor - generator set.

Load test on single-phase transformer and three phase transformers.

0o N W

Open circuit and short circuit tests on single phase transformer.
10. Sumpner’s test on single phase transformers.
11. Separation of no-load losses in single phase transformer.

12. Study of starters and 3-phase transformers connections.

TOTAL:45 PERIODS
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE PLAN

Sub. Code: EE3311 Branch/Year/Sem: B.E EEE /11 / 11l

Sub. Name:Electrical Machines Laboratory-I Batch :2021-2025
Staff Name:Dr.P.Narasimman Academic Year :2022-23 (0dd)

COURSE OBJECTIVE

e To expose the students to determine the characteristics of DC machines and
transformers by performing experiments on these machines.

e To provide hands on experience to evaluate the performance parameters of DC
machines and transformer by conducting suitable tests.

LEARNING OUTCOMES

Upon the completion of this lab, students should be able to

1. Construct the circuit with appropriate connections for the given DC
machine/transformer.

2. Experimentally determine the characteristics of different types of DC machines.

3. Demonstrate the speed control techniques for a DC motor for industrial
applications.

4, Identify suitable methods for testing of transformer and DC machines.

Predetermine the performance parameters of transformers and DC motor.

6. Understand DC motor starters and 3-phase transformer connections.

o

PRE-REQUISITIE

1. Knowledge about the working principles of DC Machines and Transformers.

2. Knowledge on identification of power supply source (AC or DC), ammeters
voltmeters, wattmeters and their connections.

EML-3 KCE/EEE/LM/Il YR/EML - I
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EQUIPMENTS / COMPONENTS REQUIREMENTS
1. DC Shunt Motor with Loading Arrangement
DC Series Motor with Loading Arrangement
DC compound Motor with Loading Arrangement
DC Shunt Motor Coupled with DC Compound Generator
DC Shunt Motor Coupled with DC Shunt Generator
DC Shunt Motor Coupled with Three phase Alternator

Single Phase Transformer

Three Phase Transformer

¥ ® N ;s W N

Tachometer -Digital /Analog

10. Single Phase Auto Transformer

11. Three Phase Auto Transformer

12. Single Phase Resistive Loading Bank

13. Three Phase Resistive Loading Bank

No. of | Cumulative
Ex. No. Date Title of the Experiment Hrs. No. of
required | periods
CYCLE: I

1 Study of starters and 3-phase 3 3
transformers connections.

2 Speed control of DC shunt motor 3 6

3 Load test on DC shunt motor 3 9

S Load test on DC series motor. 3 12

5 Load test on  single-phase 3 15
transformer

6 Load test on three phase 3 18
transformer

7 Swinburne’s test of DC shunt motor 3 2

: : KCE/EEE/LM/Il YR/EML - I
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CYCLE: Il
8 Open circuit and load 6 27
characteristics of DC shunt
generator- calculation of critical
resistance and critical speed.
9 Load characteristics of DC 3 30
compound generator with
differential and cumulative
connections.
10 Load test on DC compound motor. 3 33
11 Hopkinson's test on DC motor - 3 36
generator set.
. 12 Open circuit and short circuit tests 3 39
on single phase transformer.
13 Sumpner’s test on single phase 3 42
transformers.
14 Separation of no-load losses in 3 45
single phase transformer
CONTENT BEYOND THE SYLLABUS
1. Load Characteristics of DC Series Generator.
Virtual Lab
INTERNAL ASSESSMENT DETAILS
. Model
Portions Cycle I & I Experiments
Date
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EE3311 Electrical Machines Laboratory

Ex. No:

STUDY OF DC MOTOR STARTERS
Date

AIM:
To study the working principle of DC motor starters.

NECESSITY OF STARTERS

When a supply voltage is applied to a motor the starting current is high because of very low
armature resistance.

The starting current is much more than the full load current
The excessive current will blow out fuses and may damage the brushes etc

To avoid this excessive starting current, a resistance is inserted in series with the armature and
is gradually cut out as the motor gains speed and develop the back e.m.f. which regulates the
speed.

Equipments used for protection of dc motors, for the following reasons:
e Protect motor against damage due to short circuits in equipment
e Protect motor against damage from long-term overloads
e Protect motor against damage from excessive starting currents

e Provide a convenient manner in which to control the operating speed of motor
THREE POINT STARTER

The internal wiring for such a starter is shown in the figure. The three terminals of the
starting box are marked as L, F, A. One line is directly connected to one armature terminal and
one field terminal which are tied together. The other line is connected to point L which is further
connected to the starting arm, through the over —current (or over load) release M.

To start the motor, the main switch is first closed and then the starting arm is slowly
moved to the right. As soon as the arm makes contact with stud no.1, the field circuit is directly
connected across the line and at the same time full starting resistance Rs is placed in series with
the armature. The starting current drawn by the armature=V/(Ra+Rs) where Rs is the starting
resistance. As the arm is further moved, the starting resistance is gradually cut out till, when the
arm reaches the running position, the resistance is all cut out. The arm moved over the various
studs against a strong spring which tends to restore it to OFF position. There is a soft iron piece
S attached and held by an electromagnet E energized by the shunt current. It is variously known
as “HOLD-ON” coil, LOW-VOLTAGE (or NO-VOLTAGE) realize.

It will be seen that as the arm is moved from stud 1 to the last stud, the field current has
to travel back through that portion of the starting resistance that has been cut out of the
armature circuit. This results in slight decrease of shunt current. But as the value of starting
resistance is very small as compared to shunt field resistance, this slight decrease in I is
negligible.

EML-1.7 KCE/EEE/LM/II-YR/EML - I
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i

Three Point Starter

The normal function of HOLD-ON coil is to hold the arm in the full running position when
the motor is in running position. But, in case of failure or disconnecting of the supply or break in
the field circuit, it is de-energized thereby releasing the arm which is pulled back by the spring
to the OFF position. This prevents the stationary armature from being put across the lines again
when the supply when the supply is restored after temporary shutdown. This would have
happened if the arm were left in the full null position. One great advantage of connecting the
HOLD-ON coil in series with the shunt field is that, should the field circuit become open, the
starting arm immediately springs back to the OFF position thereby preventing the motor from
running away.

The over-current release consists of electromagnet connected in the supply line. If the
motor becomes over-loaded beyond a certain predetermined value, then D is lifted and short-
circuits the electromagnet. Hence, the arm is released and returns to OFF position.

The form of over-load protection described above is becoming obsolete, because it cannot
be made either as accurate or as reliable as a separate well-designed circuit breaker with a
suitable time element attachment. Many a times a separate magnetic contractor with an
overload relay is also used.

Often the motors are protected by thermal overload relay in which a bimetallic strip is
heated by the motor is itself heating up. Above a certain temperature, this relay trips and opens
the line contractor thereby isolating the motor from the supply.

It is desired to control the speed the motor in addition, and then a field rheostat is
connected in the field circuit as shown in the figure. The motor speed can be increased by
weakening the flux (Noc1/¢) obviously, there is a limit to the speed increase obtained in this way,
although speed ranges of three or four are possible. If too much resistance is ‘cut-in’ by the field
rheostat, then field current is reduced very much so that it is unable to create enough
electromagnetic pull to overcome the spring tension. Hence, the arm is pulled back to OFF
position. It is this undesirable feature of a three-point starter which it makes it unsuitable for
use with variable speed motors. This has resulted in wide range application of four point
starters.

EML-1.8 KCE/EEE/LM/II-YR/EML - I
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FOUR POINT STARTER
Field
Regulator
Field
winding
o'
° Bb.C.
o Supply

Such a starter with its internal winding is shown connected to a long -shunt compound
motor in fig4d.when compared to the three-point starter, it will be noticed that one important
change has been made i.e., the HOLD-ON coil has been taken out of the shunt field and has been
connected directly across the line through a protecting resistance as shown. When the arm
touches stud no.1, then the line current divides into three parts,

e One part passes through starting resistance Rs, series field and motor armature
e The second part passes through the shunt field and its field rheostat.
e The third part passed through the HOLD-ON coil and current protecting resistance R.
It should be particularly noted that with this arrangement any change of current in the
shunt field circuit does not at all affect the current passing through the HOLD-ON coil because
the two circuits are independent of each other. It means that the electromagnetic pull exerted by

the HOLD-ON coil will always be sufficient and will prevent the spring from restoring the
starting arm to OFF position no matter how the field rheostat or regulator is adjusted.

RESULT:
Thus the working principle of DC motor starters were studied.

EML-1.9 KCE/EEE/LM/II-YR/EML - I
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VIVA QUESTIONS:

1. Whatis a starter?

2. What is the necessity of starter?

3. Classify the DC motor starters.

4. What is the main disadvantage of 3 point starter?

5. What are the advantages of using starters?

EML-1.10
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Ex. No: OPEN CIRCUIT & LOAD CHARACTERISTICS OF DC SHUNT
Date : GENERATOR - CRITICAL RESISTANCE & CRITICAL SPEED
AIM:

To draw the open circuit and load characteristics of self excited DC shunt generator by
conducting open circuit test and load test on it.

APPARATUS REQUIRED:
APPARATUS
S.NO. REQUIRED TYPE RANGE QUANTITY
1 Ammeter Moving coil(MC) | (0-2)amps, (0-5)amps Each 1
2 Ammeter Moving coil(MC) (0-20)amps 1
3 Voltmeter Moving coil(MC) (0-10)volts 1
4 Voltmeter Moving coil(MC) (0-300)volts 1
5 Rheostat Wire wound 230 ohms/1.7amps 1
6 Rheostat Wire wound | 300 {1/2amps, 50/5 amps Each 1
7 Resistive load - 3kilo watts (kw) 1
8 Tachometer Digital - 1
9 Connecting wires - - Required
CIRCUIT DIAGRAM:
N . s0n LEFA /3 Point Starter N O-iUA ]\{EC
2 D
+ ||P
O
2or |7y
iy = Load
Q‘
S,

Circuit diagram for open circuit and load characteristics of DC Shunt generator
NAME PLATE DETAILS
FUSE RATING: DC SHUNT DC SHUNT
PARAMETER
For Load Test Fuse Rating=125% MOTOR | GENERATOR

of rated current. Rating(kw)
Voltage(volts)

Current(amps)
Speed(rpm)
Excitation volt
Excitation
Current

EML-1.11 KCE/EEE/LM/II-YR/EML - I
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o sa f | 0-5A MC
+o—o|—=—AVWWW LA K
T 50Q SA N

MC T
'1' 4 SA

Circuit Diagram to find the Armature Resistance.

FORMULA:
E, =V +I,R, (volts)
I, =1, +1I; (amps)
I
R, = [—E (ohm)

Z

Where
E,- Generated emf at load condition in voltsV - Terminal voltage in volts
I.- Armature resistance in ohm I - Load current in amps
I.- Field current in amps V.- Armature voltage in volts
PRECAUTIONS:
»  All the(Double pole single through) DPST switch should be kept open
» Motor field rheostat should be in minimum position only
» Generated field rheostat should be in maximum position only
»  All the switches in resistive load should be in off position
» In the measurement of armature resistance, rheostat should be in maximum

resistance position.
PROCEDURE:

A. OPEN CIRCUIT TEST:

1. Make the connection as per the circuit diagram

2. Close the(Double pole single through)DPST switch1

3. Start the motor using three point starter.

4. By adjusting motor field rheostat set the motor-generator to its rated speed

5. Note down the generator voltage indicated by the voltmeter in table.

6. Adjust the generator field rheostat and note down the field current (If) & generator emf
(Eo) indicated by the ammeter and voltmeter respectively

7. Repeat the same procedure until the voltmeter reads rated voltage of dc shunt Generator
and determine the critical resistance value.

EML - 1.12 KCE/EEE/LM/II-YR/EML - I
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TABULATION FOR OPEN CIRCUIT TEST ON DC SHUNT GENERATOR

S.No. Field current Ifin amps Generated emf E, in volts

B. LOAD TEST:

1. Now close the(Double pole single through) DPST switch2.

2. Adjust the resistive load and note down the corresponding load current I, and terminals
voltage indicated by the ammeter and voltmeter respectively.

3. Repeat the same procedure till the load current reaches the rated load current.

TABULATION FOR LOAD TEST ON DC SHUNT GENERATOR

Terminal Generated
Load current Armature current
S.No. (ILin amps) voltage (I in amps) voltage
b P (Ve in volts) : P (Eg in volts)

FIND THE ARMATURE RESISTANCE

Ar re Resi Ra=
S No Armature Current(l.) | Armature Voltage(Va) mature e/mlztance a=Va
' |
(amps) (volts) (ohms)
MODEL GRAPH:
Find out the Critical Resistance open circuit characteristics
AN AN
Eg1
Eg 2
Critical Resistance
Eg Eg
) } Rc = % )
B
T T
r s
If [A) If (A}

Graph Representing the Magnetization or Open Circuit of Self Excited DC Shunt Generator.
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Load Characteristics

— ~-ldeal

-
~ Internal
.

External

o
-~
IL(A)
Graph Representing The Load Characteristics of Self Excited pc Shunt Generator.

CALCULATIONS:

RESULT:
Thus the open circuit and load characteristics test was conducted on DC Shunt generator
and the performance curves were drawn.

VIVA QUESTIONS:

1. What is the standard direction of rotation of a DC generator?

2. What is meant by voltage buildup of a generator?

3. What is critical resistance of a shunt generator? How it is determined?

4. What do you mean by critical speed of a shunt generator?

5. Why is the resistance of the field winding of a DC Shunt generator kept below the critical field
resistance?
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Ex.No: LOAD CHARACTERISTICS OF DC COMPOUND GENERATOR WITH
Date : DIFFERENTIAL AND CUMULATIVE CONNECTIONS
AIM:

To draw the open circuit and load characteristics of DC Compound generator by conducting
open circuit test and load test on it.

APPARATUS REQUIRED:
APPARATUS
S.NO. REQUIRED TYPE RANGE QUANTITY
1 Ammeter Moving coil(MC) (0-2)amps,(0-5)amps Each 1
2 Ammeter Moving coil(MC) (0-20)amps 1
3 Voltmeter Moving coil(MC) (0-10)volts 1
4 Voltmeter Moving coil(MC) (0-300)volts 1
5 Rheostat Wire wound 300 ohms/2amps, Each 1
5 ohms/5amps
6 Rheostat Wire wound 300 ohms, 2Zamps 1
7 Resistive load - 3 kilowatts(kw) 1
8 Tachometer Digital - 1
9 Connecting wires - - Req
CIRCUIT DIAGRAM:
3 Point Starter
LFA
+, q:“x 304 |—|‘(’
Rh;
T D 2300
P17a
220V g
DC T Fy
/ (
S1
Load
| 30a b
DC Compound Generator - Cumulative
NAME PLATE DETAILS
FUSE RATING: DC SHUNT DC COMPOUND
PARAMETER
For Load Test Fuse Rating=125% of rated _ MOTOR GENERATOR
current. Rating(kw)
Voltage(volts)
Current(amps)
Speed(rpm)
Excitation volt
Excitation
Current
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3 Point Starter 0-20A MC
+. th‘\ 30A Iﬁr‘kf S S1 N+ -
Rh; 300Q
D 2300 2A D
I 1A P
s | Tty y
S]. F, Sz Lﬂﬂd
F, 0-2A
R &
I N Mc N
DC Compound Generator - Differential
PRECAUTIONS:

» All the(Double pole single through) DPST switch should be kept open

» Motor field rheostat should be in minimum position only

» Generated field rheostat should be in maximum position only

» All the switches in resistive load should be in off position

> In the measurement of armature resistance, rheostat should be in maximum resistance
position.

PROCEDURE:

LOAD TEST (Cumulative Compound) :

1. Now close the(Double pole single through) DPST switch2.

2. Adjust the resistive load and note down the corresponding load current I, and terminal
voltage indicated by the ammeter and voltmeter respectively.

3. Repeat the same procedure till the load current reaches the rated load current.

TABULATION FOR LOAD TEST OF DC CUMULATIVE COMPOUND GENERATOR

Terminal
S No. Load current voltage

(ILin amps) (Vi in volts)

LOAD TEST (Differential Compound) Series winding terminal S1 &S2 are interchanged

1. Now close the (Double pole single through) DPST switch?2.

2. Adjust the resistive load and note down the corresponding load current I, and terminal
voltage indicated by the ammeter and voltmeter respectively.

3. Repeat the same procedure till the load current reaches the rated load current.
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TABULATION FOR LOAD TEST OF DC DIFFERENTIAL COMPOUND GENERATOR

Terminal
Load current
S.No. (ILin amps) voltage
L p (Vi in volts)
MODEL GRAPH:
T
__________ —— — —— ____ _ Cumulative
Vt -k Eﬁ\
(V) Dhifferential

(A
Graph representing the load characteristics of DC compound Generator.
RESULT:
Thus the open circuit and load test was conducted and the performance curves were
drawn.

VIVA QUESTIONS:

1. What is the location of series field winding in a compound generator?

2. What is the necessity of compound generator?

3. Why do we use over-compounded generators in power stations?

4. What happens if a dc machine is operated at a speed below the rated speed?

5. Can a dc machine be operated under conditions different from those on the name plate?
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Ex.No:
LOAD TEST ON DC SHUNT MOTOR
Date
AIM:
To conduct the load test on a given DC shunt motor and to draw its performance curves.
APPARATUS REQUIRED:
Name of the .
S.No apparatus Type Range Quantity
1 Ammeter Moving coil(MC) (0-20) amps 1
2 Voltmeter Moving coil(MC) (0-300) volts 1
3 Rheostat Wire wound 2300hms,1.7amps 1
4 Tachometer Digital - 1
Connecting
5 wires ] ] Req
CIRCUIT DIAGRAM:
3 POINT STARTER (O'N%OCA)
1T B i L F A +/ A\ — \ \
= &)
I
::D 230Q, 1.7 A . S1( Sz
Li
220V iy i
iiS 0-300V
DCSUPPLY {i 7 ©( e
s -1 7
i : BRAKE DRUM
i FF
b
- Fuse
NAME PLATE DETAILS
FUSE RATING: DC SHUNT
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
Voltage(volts)
Current(amps)
FORMULA: Speed(rpm)
Torque,T = (S, — 5,) % (R+5)x 9.81 Nm.
Where R-radius of brake drum in m.
t- thickness of the belt in m.
54, 5;-spring balance reading in Kg.
Input Power, P, = V, I, Watts, Where, V-load voltage in volts, I;-load current in amps
Output Power, P, = 2N Watts,Where,N-Speed of the armature in rpm, T-Torque in Nm.
Output Power
% Ef ficiency = * 100
Input Power
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PRECAUTIONS:

» The motor field rheostat should be kept at minimum resistance position.
» At the time of starting the motor should be in no load condition.

» The motor should be run in anticlockwise direction.

PROCEDURE:

1. Connections are given as per the circuit diagram.

2. Using the three point starter the motor is started to run at the rated speed by adjusting the
field rheostat if necessary.

3. The meter readings are noted at no load condition.

4. By using the break drum with spring balance arrangement the motor is loaded and the
corresponding readings are noted up to the rated current.

5. After the observation of all the readings the load is released gradually.

6. The motor is switched off.

TABULATION
OBSERVATION: Radius of a brake drum= m
Spring
S.No Va I I N(rpm | Balance | S1-Sz | Torque | Input( | Output | Efficiency
) (volts) | (amps) | (amps) ) (kg) (Nm) watts) | (watts) %m
S1 Sz
MODEL GRAPH:
%N
N ‘LAT~“ % TinNm
Graph Representing the Load Characteristics of DC Shunt Motor.
speed : ; 1, Vs N

in
rpm I vsT

5
7

v

Toruge (T)in N-m Load current (1 ) in Amps

Mechanical Characteristics Electrical Characteristics
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CALCULATIONS:

RESULT:
Thus the load test was conducted on DC Shunt motor and the performance curve was
drawn.

VIVA QUESTIONS:

1. How may the direction of rotation of a dc motor be reversed?

2. What will happen if both armature and field currents are reversed?

3. What will happen if both currents are reversed?

4. What happens when a dc shunt motor is connected across an ac supply?

5. What will happen if a shunt motor is directly connected to the supply line?
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Ex. No:

Date

LOAD TEST ON DC COMPOUND MOTOR

AIM:

To conduct load test on DC compound motor and to draw its performance characteristics.

APPARATUS REQUIRED:
S.No Name of the Type Range Quantity
Equipment
1 DC compound motor - - 1
2 Rheostat Wire Wound 2300hms/1.7amps 1
3 Voltmeter Moving coil (MC) (0-300) volts 1
4, Ammeter Moving coil(MC) (0-20) volts 1
5 Connecting wires - - As required
CIRCUIT DIAGRAM:
4 POINT STARTER s G
_+._ \[\ L F- F+ A -t/-\ =
T Fae —1 ) %
L
i 2300, S8
:gD 17A |F Ll A
|
220V ik pr -
iiS (0-300V)
DCSUPPLY | : . @: i
s -
:
b
¥ FF
L
, N e
i Fuse
NAME PLATE DETAILS
FUSE RATING: DC COMPOUND
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
Voltage(volts)
FORMULA : A Current(amps)
Torque,T = (S, — 5;) (R+5)x 9.81 Nm Speed(rpm)
Where R -radius of brake drum in m

t - thickness of the belt in m
54, 5;-spring balance reading in Kg

Input Power, P, = V. I, Watts

Where V; -load voltage in volts
I;-load current in amps

2ENT
Output Power, B, =

Watts

Where N-Speed of the armature in rpm
T-Torque in N-m

Output Power

% Ef ficiency =
bEfF B Input Power

100
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DESCRIPTION:

The characteristics of a compound motor will depend upon whether the series and shunt
fields are assisting each other (cumulative) or are opposing each other (differential). In the
cumulative connections, the characteristics will be in between those of shunt and series motors
whereas for latter, they tend towards those of series motors. Compound motors are used for
driving heavy machine tools for intermittent loads, shears, purchasing machines etc.

PRECAUTIONS:
» The motor field rheostat should be kept at minimum resistance position
» At the time of starting the motor should be in no load condition
» The motor should be run in anticlockwise direction
PROCEDURE:
1. Connections are given as per the circuit diagram shown in Fig.
2. Rated voltage is given to the circuit.
3. The field rheostat is adjusted to get the rated speed.
4. Load on the motor is varied and the corresponding voltage, current and speed are noted
for different loads on the motor in table.

5. The load is applied until the rated current of the motor is reached.
6. The load is then released and the supply is switched off.
7. Water is applied to the brake drum then and there to avoid heating of the brake drum.
TABULATION
OBSERVATION: Radius of a brake drum= m
Spring
S.N Va I Ir N(rpm Balance S$1-S2 | Torque Input Output | Efficiency
-NO (volts) | (amps) | (amps) ) (kg) N-m (watts) (watts) %m
S1 S2
MODEL GRAPH:
4 A 4 A
N|IL [T |%n % n
T in N-m
N in rpm
I, in Amps
Output power in watts

Graph Representing the Load Characteristics of DC Compound Motor.
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TVsN . £ L VSN I VsT
g gl 2%
: z| €
Z sl 2
:?)L 2 2

Torque (T) in N-m » Load Current (1) in Amps
(a). Mechanical Characteristics (b). Electrical Characteristics
CALCULATIONS:
RESULT:

Thus the load test on DC compound motor was conducted and the performance

characteristics were drawn.
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VIVA QUESTIONS:

1. What do you mean by a compound wound motor?

2. What are the types of compound motor connections?

3. What are the types of compound motor?

4. A Metallic Sphere Is Charged Negatively. Will Its Mass Increases, Decreases or
Remains Same?

5. Suggest a method to determine the power factor by using various meters available.
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Ex. No:
Date

LOAD TEST ON DC SERIES MOTOR

AIM:
To conduct the load test on a given DC series motor and to draw its performance curves.

APPARATUS REQUIRED:
Name of the
S.No apparatus Type Range Quantity

1 Ammeter Moving coil (MC) | (0-20)amps 1

2 Voltmeter Moving coil (MC) | (0-300)volts 1

3 Tachometer Digital - 1

Connecting

4 wires - - Required

CIRCUIT DIAGRAM:

(0-20A)
2 POINT STARTER 1/~

+ e [ al s BT
:; use @ (le N\
!
I . 8@ Ds
i
i

D
i: P -+
220V !
iiS <>(0-3OOV)
DCSUPPLY ;! A\
i —/ MC
T 7

i BRAKE DRUM
i A
|
¢ \l\i | —
- Fuse
NAME PLATE DETAILS
FUSE RATING: DC SERIES
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
FORMULA': Voltage(volts)
Torque,T = (S, — 5;) (R+5) x 9.81 Nm Current(amps)
Where R -radius of brake drum in m Speed(rpm)

t - thickness of the belt in m
5,.5,-spring balance reading in Kg

Input Power, P, = V. I, Watts

Where V; -load voltage in V
[;-load currentin A

2aNT

Output Power, B, = Watts

Where N-Speed of the armature in rpm
T-Torque in Nm
Output Power

Y% Ef ficiency = ¥ 100
Input Power
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PRECAUTIONS:

» The motor field rheostat should be kept at minimum resistance position.
» At the time of starting the motor should be in no load condition.

» The motor should be run in anticlockwise direction.

PROCEDURE:

Connections are given as per the circuit diagram

Initially apply some load.

Using the two point starter the motor is started to run

The meter readings are noted

By using the break drum with spring balance arrangement the motor is loaded and the
corresponding readings are noted up-to the rated current

SRRl

6. After the observation of all the readings the load is released gradually not fully
7. The motor is switched off.
TABULATION
OBSERVATION: Radius of a brake drum=------ m
Spring S1-S2 {ONr?:ll; Input | Output( | Efficiency
S.No Va L Ir N Balance | (Kkg) (watts) | watts) %m
(volts) | (amps) | (amps) | (rpm)
S1 | S2
MODEL GRAPH:
PO
o B %1 TinNm

Graph representing the load characteristics of dc series motor.

_~ ~ o~
I Vs N

speed
N I Vs T
in
rpm

Load current (1. ) in Amps

Toruge (T) in N-m

Mechanical Characteristics Electrical Characteristics
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CALCULATIONS:

RESULT:
Thus the load test on dc series motor was conducted and the performance curves were
drawn.

VIVA QUESTIONS:

1. Why the DC series motor should not operate without load?

2. Can A DC Series Motor operate on Ac Supply?

3. Why DC Series motor is called as Variable speed motor?

4. What are the applications of dc series motor?

5. Why is DC series motor not suitable for belt driven loads?
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Ex.No:
SWINBURNE'’S TEST
Date
AIM:
To predetermine the efficiency of a given DC shunt machine by Swinburne’s test and to draw the
characteristics curves.
APPARATUS REQUIRED:
S.No Name of the Type Range Quantity
Apparatus
1. Ammeter Moving coil(MC) (0-2)amps, (0-5)amps Each 1
2. Ammeter Moving coil(MC) (0-10)amps 1
3. Voltmeter Moving coil(MC) (0-300)volts,(0-10)volts Each 1
4, Rheostat Wire Wound 300 1r/2amps, 502 /5amps Each 1
5. Tachometer Digital - 1
6. Connecting wires - - Required
CIRCUIT DIAGRAM:
(020A) 3 POINT STARTER
+ N + - | LF A
' Y A
i Fuse =/ !
ol
Li 2300, 1.7 A
lip
220V ! '
ils (0-300V)
DC SUPPLY T @_ MC
s -
[
1
i
N ——
- Fuse
The Circuit Diagfam for Swinburne’s Test
NAME PLATE DETAILS
FUSE RATING: DC SHUNT
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
Voltage(volts)
Current(amps)
Speed(rpm)
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a sA ¥y | o3aMcC
=W LAY
T 500 SA \/ A
1
+
50V C)
DC 0-10V
MC A
=~ SA

Circuit Diagram to find the Armature Resistance.

FORMULAE:
1. Armature Resistance (Ra) = 1.6xRqc in Ohm.
Where 1.6 Adds the Skin Effect
Rac =Resistance Of The Armature Coil When It Is Energized
By DC Supply
2. Constant Loss (W¢o) = (Vio - [a02Ra) in W

Where V = Terminal Voltage in V
[o = No Load Current in A
lao = No Load Armature Current In A.
3. Armature Current (Ia) = (Ii + If)In A.
Where +ve is Used For Generator

- ve is Used For Motor.

4. Copper Loss (Wcu) =[,2 Rain W.
5. Total Loss (Wtota ) = Constant Loss +Copper Loss in W.

6. Input Power for Motor (W;)/Output Power for Generator (W,)= W;/W, W
7. Output Power For Motor (W,) = (Input Power - Total Losses) in W

8. Input Power For Generator (W;) = (Output Power +Total Losses)in W.

9. Percentage of Efficiency= (Output Power / Input Power) x 100

DESCRIPTION:

Swinburne’s test is also called no load or losses method. It is the simplest indirect method
where losses are measured separately and then the efficiency is predetermined at any desired
load conditions. This method is economical since power required to test a large machine is very
small and no cooling circuit is required as in load test. This method is not suitable for DC series
motor as it cannot be operated under no load condition.

PRECAUTIONS:
» The Motor Field Rheostat Should Be Kept At Minimum Resistance Position.
» The Motor Should Be At No Load Condition Throughout The Experiment.

PROCEDURE:

1. Connections are given as per the circuit diagram shown in Fig.

2. By using the three point starter the motor is started to run at the rated speed.

3. The meter readings are noted at no load condition.

4. The motor is switched off using the DPST switch.

5. After that the armature resistance test is conducted as per the circuit diagram and the voltage
and current are noted for various resistive loads.

6. After the observation of readings the load is released gradually.
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TABULATION:
Terminal No Load Field No Load
Armature Constant Loss
S.No Voltage Current Current
(volts) (amps) (amps) Current(1.) (watts)
(amps)

TABULATION TO FIND ARMATURE RESISTANCE:

Armature Armature Armature Resistance
S.No Current(l.) Voltage(Va.) Ra=Va/Ia
(amps) (volts) (Ohms)

RESULTANT TABULATION TO FIND OUT THE EFFICIENCY OF THE MACHINE WHEN
RUNNING AS MOTOR/GENERATOR

Armature Resistance (R.) = ohm Rated Current (I;) = amps
Constant Loss (W) = watts Field Current (If) = amps
Terminal Voltage (V) = volts
RUNNING AS A MOTOR
. Load Armature | Armature | Total | Input Output Efficiency
Fraction
SNO | ofload current current cu loss loss | power power
(X) I.=XxI, Ia=ILlr Wcu=I.2R, Wrotal Wi=VI. | Woe=Wi-Wrotal N =W0/Wi
(amps) (watts) (watts) (watts) | (watts) | (watts) %
1 Ya
2 Y2
3 Ya
4 1
RUNNING AS A GENERATOR
. Load Armature | Armature Total | Input Output Efficiency
Fraction current current cu loss loss power power
S:NO Of(l;(’;'d L=Xxl; | L=kl | WcusL2R, (‘V"V’;‘t’g E’v:t‘t’? WozWi-Wrow | N =Wo/Ws
(amps) (watts) (watts) ) ) (watts) %
1 Ya
2 Y2
3 Y4
4 1
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MODEL GRAPH:

4

E Generator

& FWaotor

Catput PJ:
Performance Characteristics
CALCULATIONS:
RESULT:

Thus the efficiency of a given DC shunt machine is calculated by conducting Swinburne’s

test.
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VIVA QUESTIONS:

1. In which type of dc machine, Swinburne’s test is applicable?

2. What are the advantages of Swinburne’s test?

3. What are the causes of overheating of a dc motor?

4. Why is shaft torque less than armature torque in a dc motor?

5. What is the necessity of a starter in a dc motor?
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Ex.No:
Date SPEED CONTROL OF DC SHUNT MOTOR
AIM:
To conduct an experiment to control the speeds of the given DC shunt motor by field and
armature control method and to draw its characteristic curves.
APPARATUS REQUIRED:
Name of the .
S.No apparatus Type Range Quantity
1. Ammeter Moving coil(MC) (0-2)amps 1
2 Ammeter Moving coil(MC) (0-5)amps 1
Voltmeter Moving coil(MC) (0-300)volts 1
4. Rheostat Wire wound (2300,1.7 1
amps)
5. Rheostat Wire wound (50Q,5amps) 1
6. Tachometer Digital - 1
7 C(?nnectmg i ) Req
wires
CIRCUIT DIAGRAM:
< 3POINTSTARTER
+ L
‘ =21 o
! | Fuse
b
L
L
i i D 2300, 1.7 A
20V Li § J .
DCSUPPLY I r v (o-;?gv)
i s o
Li -
L
Li
L
b
J N
- Fuse
NAME PLATE DETAILS
FUSE RATING: DC SHUNT
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
Voltage(volts)
Current(amps)
Speed(rpm)
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PRECAUTIONS:
» The motor field rheostat should be kept at minimum resistance position.
» The motor armature rheostat should be kept at maximum resistance position.
» The motor should be in no load condition throughout the experiment.
» The motor should be run in anticlockwise direction.

PROCEDURE:

FIELD CONTROL METHOD (FLUX CONTROL METHOD)

1. Connections are given as per circuit diagram.

2. Using the three point starter the motor is started to run.

3. The armature rheostat is adjusted to run the motor at rated speed by means of applying the

rated voltage.

4. The field rheostat is varied gradually and the corresponding field current and speed are

noted up to 120% of the rated speed by keeping the armature current as constant.

5. The motor is switched off using the DPST switch after bringing all the rheostats to their initial
position.

ARMATURE CONTROL METHOD (VOLTAGE CONTROL METHOD)

1. Connections are given as per circuit diagram

2. Using the three point starter the motor is started to run.

3. The armature rheostat is adjusted to run the motor at rated speed by means of applying the
rated voltage.

4. The armature rheostat is varied gradually and the corresponding armature voltage and speed
are noted up to the rated voltage.

5. The motor is switched off using the DPST (Double pole single throw) switch after bringing all
the rheostats to their initial position.

TABULATION FOR SPEED CONTROL OF DC SHUNT MOTOR

Armature Control Method Field Control Method
Field Current (Iy) = Armature Voltage (V.) =
S.NO Field C
Armature Speed (N) Rpm leld Current Speed (N)
Voltage (Va) volts p p (Ir) amps Rpm
MODEL GRAPH:

Spﬁed Sphed‘ed

Rpm Rpm

Armature Voltage (Va) V Field Current (If} A

Armature Control Method Field Control Method
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RESULT:
Thus the speed of the DC shunt motor is controlled by conducting field control and
armature control method.

VIVA QUESTIONS:

1. Why is the speed of a shunt motor practically constant?

2. What will happen if a shunt motor running at no load has its shunt winding opened
accidentally?

3. When will you say the motor is running at base speed?

4. Why a dc shunt motor is found suitable to drive fans?

5. What happens when the load is increased in shunt motor?
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Ex.No:
HOPKINSON'’S TEST ON DC MOTOR - GENERATOR SET

Date

AIM:
To Perform Hopkinson’s Test on two identical DC machine and to predetermine the

efficiency of the motor and generator at 25%,50%,75%,100% and 125% of rated current.

APPARATUS REQUIRED:
Name of the .
S.No Equipment Type Range Quantity
1 Rheostat . 230Q/1.7amps,
Wire wound 3000/ 2amps Each 1

2 Voltmeter Moving colis(MC) (0-300)volts 2

3 Ammeter Moving colis(MC) (0-Z2)amps 1

4. | Ammeter Moving colis(MC) 0-20)amps 2

5. Connecting wires - As required

FORMULAE:
1.Armature copper loss in generator=I,2R.in ohms
2.Armature copper loss in motor=( I1+ I2 ) 2 Rain ohms
3.Total power drawn from the supply=VIiin watts
Let the sum of iron losses and mechanical losses of each machine be then
4.VI1=2 Wc+ [2Ra+=( I1+ I2 ) 2 Rawatts
5Wc=1/2[2 Wc+ [22Ra+=( 1+ 12 ) 2 Ra ] watts

Efficiency of motor:
1.Shunt field copper loss of motor= VI3 watts
2.Total losses of motor= W¢ +( [1+ I2 ) 2 Ra+ VIzwatts
3.Power output to motor(Pim )=armature input + shunt field input
=V( I1+ I2 )+ + VIzwatts
4. Motor losses (W) )=Armature cu loss+ shunt field cu loss+ stray losses
=Wc +( I1+ I2 ) 2 R+ VIzwatts
5.%mn= P - Wwm / Piv *100

Efficiency of generator:
1.Generator output(Pg)=VI2watts

2.Generator losses(Wg)=armature cu loss+ shunt field cu loss+ stray loss
= W¢ +I22 Ra+ VIgwatts

3.%n: Pgo / Pg02+ Wg *100
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CIRCUIT DIAGRAM:
0-300V
MC
. y + -
/3 Pomnt Starter o
SO N\ R Il NN
MC\_/ S
2
T D 0-2A A,
p ) MC
20v g #
DC T
S Ay
l aJ
- S,
Fig. Circuit Diagram For Hopkinson's Test
NAME PLATE DETAILS
FUSE RATING: DC SHUNT
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
Voltage(volts)
Current(amps)
Speed(rpm)

DESCRIPTION:

It is also called regenerative of back-to-back test. For this test two identical machines are
used. The two machines are mechanically coupled and are so adjusted electrically that one of
them act as motor and another as generator. The mechanical output of the motor drives the
generator and the electrical output of the generator is used in supplying the greater part of the
input to the motor in addition to the power drawn from the supply mains. The machine with
small excitation acts as motor and with large excitation acts as generator. Since the machines can
be tested under full load conditions for long duration, the performance of the machines
regarding commutation and temperature rise can bestudied.

PRECAUTIONS:

» Motor Field rheostat should be in minimum resistance position and generator Field rheostat
should be in maximum resistance position at the time of starting.

» The SPDT switch is closed when the machines are exactly out of phase (i.e.) the voltmeter
should indicate zero.

PROCEDURE:

1.Note the name plate details and justify the range of meters selected.

2.Make the connections as per the circuit diagram.

3.Keep the SPST switch open, give the supply to the motor and start it with the help of three
point starters.

4. Adjust the field of the motor to the rated value by varying the rheostat provided in the motor

field circuit.

5. Adjust the rheostat in the field circuit of generator, so that the generated voltage of the

generator is equal to the supply voltage.
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6. Check the voltage across adjust the switch S. In case of wrong polarity the voltmeter across the
switch ‘S’ will record twice the supply voltage. In such a case, switch off the mains and reverse
the armature terminals of the generator. Repeat steps 3,4 & 5. Now the voltmeter will indicate
zero voltage. Close the switch ‘S’ after ensuring that the voltmeter reads zero. Under this
condition, the machine working as a generator is just floating (i.e) neither drawing any current
from nor giving into the lines.

TABULATION:
Voltage (V) | Current(l{) | Current(l;) | Current(l3) | Current(ls)
S.No
(volts) (amps) (amps) (amps) (amps)
MODEL GRAPH:
/
2
-
i
QUTPUT POWER (Watts)
Model Graph For Hopkinson'’s Test
CALCULATIONS:
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RESULT:
Thus the Hopkinson’s test was conducted on two identical DC machines and their
efficiencies were predetermined.

VIVA QUESTIONS:

1. How may the number of parallel paths in an armature be increased?

2. How are brushes connected in a DC generator?

3. What is the best way of minimizing eddy currents in an armature?

4. How should the armature be laminated for purpose?

5. What causes sparking at the brushes?

EML - 1.39 KCE/EEE/LM/II-YR/EML - I




EE3311 Electrical Machines Laboratory

Ex.No:
Date LOAD TEST ON SINGLE PHASE TRANSFORMER
AIM:
To conduct the load test on a given single phase transformer and to draw its
performance curves.
APPARATUS REQUIRED:
Name of The .
S.No Apparatus Type Range Quantity
1 Ammeter Moving Iron(MI) (0-10) amps 2
2 Voltmeter Moving Iron(MI) (0-300) volts 2
Unity power (300volts,
3 Wattmeter factorUPF 10amps) 2
4 Resistive Load - 2 kilo watts(kW) 1
5 Connecting wires - - Required
CIRCUIT DIAGRAM:
(0-10)A 104, 300V, UPF 104, 300V, UPF (0-10)A
e N L Ll N—
T 1 Fuse hd I-'bm:n\w P1 S1 I"D\fﬂ'ﬁl\w 1 ot
i C \'i C v i
1 |D 1 |D
230, i 1P @3onvl 1P
1 Phase, 115 M -300v Mi(Y) 118 R
50Hz, T MI T I
ACSupply 11§ S o
IR {_T8
P2 52 D
¥ =
NAME PLATE DETAILS
FUSE RATING:
For Load Test Fuse Rating=125% of rated current. PARAMETER _TRANSFORMER
Primary Secondary
Rating(kw)
Voltage(volts)
Current(amps)
FORMULAE:
Input Power = (Wattmeter reading X Multiplication Factor) inW  \here,
L (Rating of Pressure coil x Rating of current Coil x Power Factor)
Multiplication Factor = :
Fullscale Reading
Output Power = V5, X I X cos® inW
o Effici _ Output Power % 100
oEfficiency = Input Power
Vyr — W,
% Regulation = —=—2%40 5 100
Vi
Vi1 = No load voltage in volts.
Vioap = Load voltage in volts.
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PRECAUTIONS:

» At the time of starting transformer should be at no load condition.

» High voltage and low voltage sides of the transformer should be properly used as primary or
secondary respective experiments.

PROCEDURE:

=

The circuit diagram for load test on single-phase transformer is shown in fig

Connections are given as per the circuit diagram.

The DPST Switch on the primary side is closed and the DPST Switch on the Secondary side is
opened.

The Autotransformer is adjusted to energize the transformer with rated primary voltage.
The Voltmeter and Ammeter readings are noted and tabulated at no load condition.

The DPST switch on the secondary side is closed.

The transformer is loaded up to 130% of the Rated load, corresponding Ammeter, Voltmeter
and Wattmeter readings are noted and tabulated.

8. After the observation of all the readings the load is released gradually to its initial position.
9. The Autotransformer is brought to its initial position.

10. The Supply is switched off.

W

No e

MODEL GRAPH:

%h

% Reg %h
% Reg

W

Output power in W

TABULATION FOR LOAD TEST OF SINGLE PHASE TRANSFORMER

Lo | Bl %o | = o Input Output

o 83 “E E‘ S '§ é’ = Wattmeter Wattmeter | & 5 o 55 .

z c2|58| 82| 5= readings readings azt| 2z% o o

A > T | O—m| » 73 o~ £ 2oz 5 ° = YoM YoReg
ZEICE| 58|53 (watts) (wats) | =& = | &
£2 k= g2 | a2

Obs Act Obs Act
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CALCULATIONS:

RESULT:
Thus the load test on single-phase transformer was conducted and performance
characteristics curves were drawn.

VIVA QUESTIONS:

1. What is a transformer?

2. What is the principle of operation of transformer?

3. What is transformation ratio?

4. What is an ideal transformer?

5. How will you relate the EMF induced in the transformer with the frequency of the applied
voltage?

EML - 1. 42 KCE/EEE/LM/II-YR/EML - I




EE3311 Electrical Machines Laboratory

Ex.No:

Date

LOAD TEST ON THREE PHASE TRANSFORMER

AIM:

To conduct the load test on a given three phase transformer and to determine its
efficiency and regulation.

APPARATUS REQUIRED:
Name of The .
S.No Apparatus Type Range Quantity
1 Voltmeter Moving Iron(MI) 0-600 volts 1
2 Voltmeter Moving Iron(MI) 0-300 volts 1
3 Ammeter Moving Iron(MI) 0-10 amps 1
4 Ammeter Moving Iron(MI) 0-20amps 1
Unity poer
5 Wattmeter factor(UPF), g(())%‘\]/(c))llttss//lz(())zr;p? Each 1
Double element P
6 Resistive load Wire Wound 3ph 415volts,5kW 1
7 Transformer Inductive 3ph 440/220volts 1
8 Connecting wires - - Required
CIRCUIT DIAGRAM:
= :’,2-: ..“ ............ L. 0-800Y » |_ 3:2'1-"; - —
= A T LA =R
— L-'wf'-.ﬂ-_ l L WAL —
o of i I'/ W K\| v c;
P L i ; ) '
Y «.i; ( : "u_lh:,/ :
IS v
3 ,
k3
c I i l_. i i
B Y E'\ P ™ o Bt =
— L] : ~ [ - _— o B
e " N : 7 |_\ |/_l |J~,_.~\,-._.-|._J
BPI_lASE .........................i i: l; v G
440V, SUPPLY WATTMETER Sl oM

FUSE RATING:

For Load Test Fuse Rating=125%
of rated current.

3 PHASE

TRAMSFORMER

WATTMETER
DOUBLE ELEMENT
TYPE

NAME PLATE DETAILS

3 PHASE 5 KW
RESISTIVE LOAD

TRANSFORMER

PARAMETER
Py

Sy

Rating(kw)

Voltage(volts)

Current(amps)
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PRECAUTIONS:
All the switches should be kept open.

The auto transformer should be kept at minimum potential position.

PROCEDURE:

1) Connect the circuit as shown in figure.

2) Keep load on transformer at off position.

3) Keeping dimmer stat at zero position, switch on 3-Phase supply.

4) Now increase dimmer stat voltage for 440 volts.

5) Note down the no-load readings.

6)Then increase the load in steps till rated current of the transformer & note down
corresponding readings.

7) Calculate efficiency & regulation for each reading.

FORMULAE:

Input power = W1 + WoWatts
Output power = V3 V2 [;Watts
%Efficiency = (output / Input) x 100
%Regulation = (VnL- VL) / VL

TABULATION FOR LOAD TEST OF THREE PHASE TRANSFORMER

M.F = M.F =
v I Wi v I W
S.No 1 1 Watts 2 2 Watts Efficiency | Regulation
Vol A Vol A
olts mps 0BS ACT olts mps OBS ACT
CALCULATIONS:
RESULT:

Thus the load test on three phase transformer was conducted and its efficiency and regulation
were determined.
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VIVA QUESTIONS :

1. Why are three phase loads generally delta connected?

2. Ifitis not mentioned whether the load is star or delta, which connection will you assume?

3. How are loads connected in a three phase system?

4. Why should lighting load be always supplied by three phase, four wire system?

5. Why there is no fuse on the neutral wire of ac mains?
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Ex.No: OPEN CIRCUIT TEST AND SHORT CIRCUIT TEST ON SINGLE
Date : PHASE TRANSFORMER
AIM:

To predetermine the efficiency and regulation of a given single Phase transformer by
conducting the open circuit test and short circuit test also to draw its Equivalent circuit.

APPARATUS REQUIRED:
S. Name of the .
No apparatus Type Range Quantity
1 Ammeter Moving Iron(MI) (0-2) amps 1
2 Ammeter Moving Iron(MI) (0-10)amps, Each 1
(0-20)amps
4 Voltmeter Moving Iron(MI) (0-150)volts 1
5 Voltmeter Moving Iron(MI) (0-300)volts 1
6 Voltmeter Moving Iron(MI) (0-75)volts 1
Low power
7 Wattmeter factorL.PF (150volts,1amp) 1
Unity power
8 Wattmeter factorUPF (150volts,10amps) 1
9 Auto 1Phase 230/(0-270) volts 1
transformer
10 Transformer 1Phase 1kVA,(115/230)volts 1
11 Conqectlng - - Required
wires
CIRCUIT DIAGRAM

Open circuit test:

(0’2'1“) 150V, 2.5 A, LPF
P

I SrsTs ~ Fuse 1sovi
C ]
— En
19, 230V, S0Hz H
AC SUPPLY (0-150V) = (0-300V)
G\, MI i Q\‘/ MI
b |
N o 230/(0-270V A —
leAUTo) 19 n;rngg\é,;mA
TRANSFORMER TRANSFORMER
NAME PLATE DETAILS
FUSE RATING: TRANSFORMER
For No Load Test Fuse Rating=10% of rated current. PARAMETER Py Sy
For Load Test Fuse Rating=125% of rated current. Rating(kw)
Voltage(volts)
Current(amps)
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Short circuit test:

(0-104) ) 56v, 10A UPF

vy OV IOATRE
S i O —
I SPSTS i (0-20A)
] M1
s1!
2 @i | :
sl
]
l !
N i =
230/(0-270V) 19 230/ 115V, 2KVA
10 AUTO STEP DOWN
TRANSFORMER TRANSFORMER
FORMULAE:
OPEN CIRCUIT TEST:
W,
No load power factor (cos®y) = ": w
ac tog

Where, Woc - open circuit power in watts
Voc - open circuit voltage in volts
loc - Open circuit current in amps

|
No load working component Resistance (Ry) = m
oc
No load magnetising component reactance (X,) = ;—:J;na
o

SHORT CIRCUIT TEST:
v
Equivalent impedance referred to Hv side (Z,,) = % 0
FC

Where,  Voc- short circuit voltage in volts

loc - short circuit current in amps
Weo

z
I:;n:.'

Equivalent resistance referred to Hv side (Ry;) = 0

Where, Wsc-short circuit power in watts

Equivalent reactance referred to Hv side (Xg;) = (Z5, — R3,) Q
I
Transformer ratio (K) = Fz
1
Where, Vi =Primary voltage in volts
V; =Secondary voltage in volts

Equivalent resistance referred to Lv side (Ry;) = —

Equivalent reactance referred to Lv side (Xp,) = ﬁ 0

TO DETERMINE THE EFFICIENCY AND REGULATION:
Output Power = (X x KVA x cos®) W

Where, X =Fraction of load
KVA = Power Rating of Transformer
Cos¢ = power factor

Copperloss=(X; x W_.) W

Where, Wsc- copper loss in short circuit condition

Total loss = { Copper loss+ Ironloss) W

Output power
Up =
%o {Dutrut Power + Losses) 100
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Rpz X cos@+ Xpz X 5in@
% Regulation = X X 13,,[ 02 - 02 ] % 100
o

where, + forlagging & - forlagging

PRECAUTIONS:

» At the time of starting transformer should be at no load condition.

» High voltage and low voltage sides of the transformer should be properly used a primary
secondary respective for the experiments.

PROCEDURE:
OPEN CIRCUIT TEST:
1. Connections are made as per the circuit diagram.
2. The Double Pole Single Through (DPST) Switch on the primary side is closed.
3. The autotransformer is adjusted to energize the transformer with rated voltage on the
low voltage(LV) side.

4. The voltmeter, Wattmeter and Ammeter Readings are noted at no load condition.
5. The auto transformer is brought to its initial position.
6. The supply is switched off.

SHORT CIRCUIT TEST:

1. Connections are made as per the circuit diagram

2. The DPST Switch on the primary side is closed

3. The autotransformer is adjusted to energize the transformer with rated current on the
high voltage(HV) side.

4. The voltmeter, Wattmeter and Ammeter Readings are noted at short circuit condition
5. The auto transformer is brought to its initial position and switch off the power supply.

TABULATION FOR OPEN CIRCUIT TEST:
Multiplication Factor =

Open Circuit Open Circuit Open Circuit Power (Woc) Open Circuit
S.No Primary Primary watts Secondary
' Current (Ioc) Voltage (Voc) ob A Voltage (V2s)
amps volts S ct volts
TABULATION FOR SHORT CIRCUIT TEST
Multiplication Factor =
Short Circuit Short Circuit Short Circuit Power (Wsc) Short Circuit
S.No Primary Primary watls Secondary
) Current (Isc) Voltage (Vsc) Current (I20)
Obs Act
amps volts amps
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RESULTANT TABULATION TO FIND OUT THE EFFICIENCY
Core (or) Iron loss (Wj) = kVA Rating of Transformer =
Rated Short Circuit Current (Isc) = Short Circuit Power (Wsc) =
Fraction thor.t Output Powgr =XxkVAxCos ¢ Total Loss
of Load circuit in watts Copper Loss W = Wi+ %
current (X2 x Wsc) T n
X) 02| 04| 06| 08| 1 Wsc
(Isc)
Ya
Y2
%4
1
MODEL GRAPH
= 4 X=1
% K:;M
7 L — s
X =1/4 8
—>I£%c Unity pf ~ Lagging pf P %
2
QT) Short Circuit Current in Amps
Output power vs Regulation Efficiency vs Short circuit Current
) Ro Xor
P h T MWW
Vi
I K2
\% Ro é Xo ZL/%
N
Equivalent circuit of single phase transformer
CALCULATIONS:
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RESULT:
Thus the efficiency and regulation of a single phase transformer was calculated by
conducting the open circuit and short circuit test and the equivalent circuit was drawn.
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VIVA QUESTIONS:

1. Give the condition for maximum efficiency of the transformer.

2. What do you mean by voltage regulation of a transformer?

3. Why the rating of transformer is in kVA?

4, What is all day efficiency?

5. How will you reduce the eddy current loss in the core?
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Ex. No:
Date

POLARITY TEST ON SINGLE PHASE TRANSFORMER

AIM:

To determine the polarity of a single phase transformer.

APPARATUS REQUIRED:
APPARATUS
S.NO. REQUIRED TYPE RANGE QUANTITY
Moving
1 Voltmeter Iron(MI) (0-300)volts 3
2 Auto Transformer 1Phase 230/(0-270)volts 1
1kVA

3 Transformer 1Phase (230/230)volts 1

4 Connecting wires - - Req
THEORY:

It is essential to know the relative polarity at any instant of primary and secondary
terminals for making correct connections. When the two transformers are to be connected in
parallel to share the load on the system. The marking is correct if voltage V3is less than V1, such a
polarity is termed as subtractive polarity. The standard practice is to have subtractive polarity
because it reduces the voltage stress between adjacent loads. In case V3> V1, the emf induced in
primary and secondary have additive relation and transformer is said to have additive polarity

CIRCUIT DIAGRAM:
(va
® @
F1 81 P1 b1
INFOT INPUT
230 § () g‘ ‘g C) 230 gi E‘ ‘E C\‘B
AC w1 g AC (@
P2 52 P2 F2
AUTO TIF ADTO TIF
IW' ADDITIVE POLARTTY
NAME PLATE DETAILS
FUSE RATING: TRANSFORMER
For No Load Test Fuse Rating=10% of rated current. PARAMETER Py Sy
Rating(kw)
Voltage(volts)
Current(amps)
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PROCEDURE:
1.Connect the circuit as shown in the diagram.

2. Switch on the single phase a.c. supply.

3. Record the voltages V1, V2 and V3 .In case V3<V; polarity is subtractive.

4, Repeat the step 3 after connecting terminals as shown in figure of additive polarity. In case
V3>V polarity is additive.

5. Switch off the a.c. supply.

TABULATION:

SUB-POLARITY

S.No Vi(volts) V2 (volts) V3=V,-Vy(volts)

ADD-POLARITY

S.No Vi(volts) Vz(volts) V3=V1+V;(volts)

RESULT:
Thus the polarity of a single phase transformer was determined.

VIVA QUESTIONS:

1. Why correct polarity is important in parallel operation of transformers?

2. What are the different types of testing of transformer?

3. What s polarity test in transformer?

4. Compare two winding transformer and auto transformer.

5. Is possible for any voltage winding in a transformer to serve as its primary?
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Ex. No:
Date

SUMPNER'’S TEST ON SINGLE PHASE TRANSFORMER

AIM:
To predetermine the percentage efficiency and percentage regulation of the given two
identical single phase transformers by conducting Sumpner’s test or back to back test.

FUSE RATING:
Primary rated current = kVA rating
Primary voltage
Secondary rated current = kVA rating
Secondary voltage
OPEN CIRCUIT TEST:
25% of rated L.V. winding current= amps.
SHORT CIRCUIT TEST:
125% of rated HV winding current= amps.
APPARATUS REQUIRED:
S.No Name of the Type Range Quantity
equipment
1 Ammeter Moving Iron(MI) (0-2)amps 1
2 Ammeter Moving Iron(MI) (0-10)amps 1
4 Voltmeter Moving Iron(MI) (0-150)volts 1
5 Voltmeter Moving Iron(MI) (0-300)volts 2
6 Voltmeter Moving Iron(MI) (0-75)volts 1
Low power
7 Wattmeter factor(LPF) (300volts,2.5amps) 1
Unity power
Wattmeter factor(UPF) (150volts,10amps) 1
Auto transformer 1Phase 230/(0-270) volts 2
10 Transformer 1Phase 2kVA,(230/230)volts 2
11 Connecting wires - - Required
FORMULAE:

W1 connected in the circuit of the primaries measures the total core losses of both the

transformers

Then the iron losses of each transformer=1/2 Wy (.- W1 =W))

=W1

W3 is connected in the secondary circuit measures the total full load copper losses of the two

transformers.

Hence, full load copper losses of each transformer Weu=1/2 Wsc (W2 = W)

EFFICIENCY AT FULL LOAD:

Let the output is KVA of each transformer be Py
Total losses of each transformer under full load operation=1/2 Wo+1/2W¢

Percentage efficiency at full load =
P,*1000*cos¢+1/2Wo+1/2Wcy

Po*1000*cos$*100
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EFFICIENCY AT HALF FULL LOAD:

Power output at half full load=1/3 Py (constant)

Copper losses at half full load=(1/2)2%(1/2) Wcu=(1/8) Wcu

Percentage efficiency at half full load= _(1/2) P¢*1000*cos$*100
(1/2) Po*1000*cos¢+1/2Wo+1/2Wcy

Efficiency at other loads can be calculated in a similar way.

CIRCUIT DIAGRAM:

©0-2A)  300v,2.5 A, LPF
MI

: A
—E_] Ea,_-use 7 ~ \
SPSTS | c 300V
B ~— |
19, 230V, 50H ’
"AC SUPPLY GD{O';{:]W—)
]
J . C 10 230/230V, 2K .VA 10 230/230V,2¥.VA
. N TRANSFORMER I TRANSFORMER 2
N el P
230/(0-270V) N ™) O Tee =TT T
2 AUTO 72 AR 000000 A
TRANSFORMER! ! I
1 i |
230/(0-27CV)
m.a}gsf;glrzgmkz*; Ot 150V, 104 UPF
P (A M N\L
‘Ik - | T
C sv
(0-300V)
Ml
19, 230V, 50H
'AC SUPPLY @wﬁf")
N
Fig. Circuit Diagram for Sumpner’s Test on A Single Phase Transformer
NAME PLATE DETAILS
FUSE RATING: TRANSFORMER
For Load Test Fuse Rating=125% of rated current. PARAMETER Py Sy
For No Load Test Fuse Rating=10% of rated current. Rating(kw)
Voltage(volts)
Current(volts)

TABULATION:
Primary side Secondary side
S.No VO IO WO Vsc Isc WSC
(volts) (amps) (watts) (volts) (amps) (watts)
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Copper Constant
Load pp loss Total loss O/p
5. No (amps) loss (watts) (watts) (watts) “on
P (watts)

PRECAUTION:
» The autotransformer must be kept at minimum potential position at the time of starting.

DESCRIPTION:

Sumpner’s or back to back test provides the data for finding the regulation, efficiency and
heating under load conditions and is employed only when two identical transformers are
available. One transformer is loaded on the other and both are connected to supply. The power
taken from the supply is that necessary for supplying the losses of both transformers and the
negligibly small loss in the control circuit.

PROCEDURE:

The nameplate details are noted down and the range of meters selected is justified.
Connections are made as per the circuit diagram

Observing the precautions, the DPST switch is closed.

Autotransformer is adjusted to set rated primary voltage

Now, the voltage across the secondaries must read zero. in case the voltage reads twice
the rated voltage of each transformer, the DPST switch is opened and the connection at
the secondary terminals of one of the transformers is interchanged.

Now, close the other two switches.

7. The autotransformer is adjusted so that the current flowing in the secondaries is full load
secondary current of each transformer.

All the meter readings are noted down.

9. The DPST switches are opened.

SRR

o

®©

MODEL GRAPH:

%1 Vs OIP

. % Reg Vs O/P

%'Reg Y 1

A e A G e

o)# (';\1) -
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CALCULATIONS:

RESULT:
Thus the Sumpner’s test was conducted on two identical transformers and the efficiency
was found out at different loaded conditions.

VIVA QUESTIONS:

1. What are the advantages of back to back test in determining efficiency of a transformer?

2. Why the iron losses are constant at all loads in a transformer?

3. What would happen if a power transformer designed for operation on 50 Hz were connected
to 5Hz of the same voltage?

4. What is a current transformer?

5. What is a potential transformer?
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Ex. No: SEPARATION OF NO LOAD LOSSES IN SINGLE PHASE
Date TRANSFORMER
AIM:

To separate the no load losses in the given transformer as Hysteresis and eddycurrent

losses at a given frequency.

APPARATUS REQUIRED:
S.No Name of the Type Range Quantity
equipment

1 Voltmeter Moving Iron(MI) (0-300) volts 1
2 Rheostat Wire Wound (3000hms,2amps) 1
4 Rheostat Wire Wound (2300hms,1.7amps) 1
5 Rheostat Wire Wound (100 ohms,4amps) 1
6 Wattmeter Low power factor (LPF) (300volts,2.5amps) 1
7 Transformer inductive 230/230 volts 1

FORMULAE:

Frequency, f=(P*Ns) / 120 in Hertz

P = No.of Poles& Ns = Synchronous speed in rpm.
Hysteresis Loss Wh=A*fin Watts A = Constant (obtained from graph)
Eddy Current Loss We= B * f2in Watts B = Constant (slope of the tangentdrawn to the curve)
Iron Loss Wi=Wh+ Wein Watts
Wi/ f=A+(B*f)
Here the Constant A is distance from the origin to the point where the line cuts theY- axis in the
graph between Wi/ f and frequency f.
The Constant Bis A(Wi/ f) / Af

CIRCUIT DIAGRAM:
s AL (*&?) 300V,2.5 A, LPF
3P ternat
+ a S 20A LFA SOQF asc ernator : ------- S_I -;
|
T Rh, A 300V E i :
D 2300 ' |
P 1.7A i |
20V ||g { |
DC T F, ! {
8 | :
l I
L L T P2 s,
> 14 e
Transformer
2KVA, 230/230V
3000 S Rh
2A
2A
=
NAME PLATE DETAILS
FUSE RATING:
TRANSFORMER DC
For Load Test Fuse Rating=125% PARAMETER Py Sy MoToR | ALTERNATOR
of rated current. Rating(kw)
Voltage(volts)
Current(amps)
Speed(rpm) ---- -
Excitation — ——--
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PRECAUTIONS:
» The potentiometer connected to a alternator field is at minimum voltage
position(zerovoltage)
» The field rheostat of DC motor field is kept at minimum position.
» The rheostat connected to DC motor armature is kept at minimum resistance position.
» The HV side of transformer is connected between any one of the terminals of alternator
and neutral.

DESCRIPTION:

Consider a practical transformer on no load i.e. the secondary of the transformer is kept open.
The primary will draw a small current Ip to supply (i)iron losses (ii)a very small amount of
copper loss in the primary.No load input power, Wo=V1ly cos¢.

At no load, copper loss in the primary is [o2R.since Ip is very small, this loss is neglected.
Therefore the no load primary input power is practically equal to the iron loss in the
transformer.

PROCEDURE:
1. Connections are made as per the circuit diagram shown in fig.
2. Observing the precautions the DPST switch is closed.
3. The internal resistance connected to armature is decreased gradually and brought to
minimum resistance position.
The field rheostat is adjusted to get rated speed of the motor
The field rheostat of alternator is adjusted to get rated voltage of transformer.
The readings are observed at rated speed of motor and rated voltage of transformer,
initially and the ratio (V/N) is maintained constant as shown in table.
7. Now the rheostat connected to armature is adjusted to vary the frequency of alternator.

o s

8. The readings are observed at constant (V/N).the field rheostat of alternator is adjusted to
maintain (V/N) constant.
9. The equipments are brought back to their original position and supply is switched off.

TABULATION:
Speed Voltage Power W Frequency Wi/
S.No N \ Observed | Actual f 1
rpm volts watts watts Herts(Hz) W/Hz

S.No A*10-2meter Wh=A¢(watts) B*10-2meter | We=Bf?(waats) | F (Hz)
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MODEL GRAPH:
z T
g = wW; B
= T
wa / {'-IWHZ} . ’
W L) A
—————— ! (Hertz) f—> Hz
Core Losse: Vs Frequency Loss Vs Frequency
CALCULATIONS:
RESULT:

Thus the core losses were separated and the corresponding curves were drawn.

VIVA QUESTIONS:
1. What are the losses in a transformer?

2. What is meant by core losses?

3. What is meant by Hysteresis losses?

4. What is meant by eddy current losses?

5. What are the methods to reduce the losses?
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Ex. No:
STUDY OF THREE PHASE TRANSFORMER CONNECTIONS

Date

AIM:
To study the three phase transformer connections in
(i)star-star (ii) delta-star (iii)delta-delta (iv)star-delta.

DESCRIPTION:

The necessity of the three phase system in generation, transmission and distribution is
well known to us. Combination of the electrical system and the electromagnetic system of three
identical single phase transformers into a single system makes it possible to get a three phase
transformer as a single unit, therefore it is interesting to study the different connections in
different possible manners.

THEORY OF 3-PHASE TRANSFORMER CONNECTIONS:
(i)Primary in star and secondary in star
(ii)Primary in delta and secondary in star
(iii)Primary in delta and secondary in delta
(iv)Primary in star and secondary in delta.

PROCEDURE:

1.Connect the circuit connections as shown in the fig.

2.Measure the line voltage and phase voltages and tabulate as shown in the table.

3.For aratio of ‘n’ and primary line voltage ‘v’ the various phase and line voltages will be as
shown in the table, actual values would be furnished in table.

CONNECTION DIAGRAM:
3 1g_ ' _3 E ] :
e Eug‘“a "3 E |1
o2 . .""“*C 3 __ ,Q__._c
Brel M3

Y

AT f
U3 eIt

Connection diagrams of three transformers

rml fm}(m b rm'
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TABULATION:
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RESULT:
Thus the phase transformer connections were studied.

VIVA QUESTIONS:

1. The three phase system has only two types of connections viz. star connection and delta
connection. Why?

2. What are the advantages and disadvantages of three phase transformer over three single
phase transformer?

3. List the applications of transformers.

4. Can 50 Hz Transformers be used at Higher Frequencies?

5. What will happen if the primary of a transformer is connected to dc supply?
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Ex. No:

Date LOAD CHARACTERISTICS OF DC SERIES GENERATOR

AIM:
To draw the load characteristics of DC series generator by conducting load test on it.

APPARATUS REQUIRED:
APPARATUS
S.NO. REQUIRED TYPE RANGE QUANTITY
1 Ammeter Moving coil(MC) (0-20)amps 1
2 Voltmeter Moving coil(MC) (0-300)volts 1
3 Rheostat Wire wound 230 f,1.7amps 1
4 Resistive load - 3kw 1
5 Tachometer Digital - 1
6 Connecting wires - - Req
CIRCUIT DIAGRAM:
N ~ sn LFA /3 Point Starter F, F, 0-20A MC
Pl
P
220V g
DC T #
3

NAME PLATE DETAILS
FUSE RATING: DC SHUNT
For Load Test Fuse Rating=125% of rated current. PARAMETER MOTOR
Rating(kw)
Voltage(volts)
Current(amps)
Speed(rpm)
FORMULAE:
E,=V+I,R, (Volts)
I, =1, +1I; (amps)
R, = —ohms
[E
Where
E,- Generated emf at load condition in voltsV - Terminal voltage in volts
I - Armature resistance in ohm I;- Load current in amps
I+- Field current in amps V- Armature voltage in volts
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PRECAUTIONS:

» All the Double Pole Single Through (DPST) switch should be kept open

» Motor field rheostat should be in minimum position only

» All the switches in resistive load should be in off position

> In the measurement of armature resistance, rheostat should be in maximum resistance
position.

PROCEDURE:

LOAD TEST:

1. Make the connection as per the circuit diagram

2. Close the DPST switch1

3. Start the motor using three point starter.

4. By adjusting motor field rheostat set the motor-generator to its rated speed

5. Now close the DPST switch2.

6. Adjust the resistive load and note down the corresponding load current I, and terminal
voltage indicated by the ammeter and voltmeter respectively.

7. Repeat the same procedure till the load current reaches the rated load current

TABULATION
Load Terminal Generated
S.No. current voltage voltage
(ILin amps) (Viin volts) (Eg in volts)
MODEL GRAPH:

Genera ted
Voltage
Vg
\)]

N
4
Load Current I L(A)

Graph Representing the Load Characteristics of DC Series Generator.
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CALCULATIONS:

RESULT:
Thus the load test was conducted on DC series generator and the performance curve
was drawn.

VIVA QUESTIONS:

1. Why series generator not generally used?

2. What does the name plate of a DC generator generally indicate?

3. Which losses occur in a DC generator?

4. Why the field winding of a series DC machine does has less number of turns than that of

DC shunt machine?

5. Why is the efficiency of a DC generator not determined by direct loading?
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B.E/B.Tech. PRACTICAL END SEMESTER EXAMINATIONS, NOVEMBER/DECEMBER 2022
Third Semester
EE3311 - ELECTRICAL MACHINES LABORATORY - |

Regulation s 2021

Time : 3 Hours Max. Marks 100

Aim/Principle/Apparatus | Tabulation/Circuit/ | Calculation | Viva-Voce | Record | Total
required/Procedure Program/Drawing & Results

20 30 30 10 10 100

1. Conduct the following experiment on the given DC machine whose field and armature
windings are connected in parallel

i obtain the magnetization characteristics at 1250 rpm
i critical speed of the given machine.
2. Conduct a suitable experiments on the given DC generator in which the field and armature

windings are connected in parallel and is excited by a DC source. Plot the terminal
characteristics of the machine.

3. Obtain the load characteristics of the DC machine which delivers electrical power when
the flux produced by both the field winding aid each other.

4. Obtain the load characteristics of the DC machine which delivers electrical power when
the flux produced by both the field winding oppose each other.

5. Obtain the following performance characteristics at 25%, 50%, 75% and 100 % of the
given DC machine which converts electrical energy into mechanical energy and having
constant speed

i Output power Vs speed

il Output power Vs efficiency
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10.

11.

12.

13.

14.

15.

16.

17.

Obtain the mechanical characteristics of the given DC machine which converts electrical
energy into mechanical energy. The DC machine has both shunt field and series field
winding.

Obtain the mechanical characteristics of the given DC machine which converts electrical
energy into mechanical energy and the machine has the higher starting torque.

Conduct a suitable test on the given DC machine and pre determine its efficiency while
operating as motor and generator.

Obtain the flux control characteristics of the given DC shunt motor when its armature
voltage isiVa= Vr and ii Va = 0.8 Vr also explain the function of three point starter.

Obtain the rheostatic control characteristics of the given DC shunt motor when its field
currentisilf=1 fnand iilf =1.1 | fn also explain the function of four point starter.

Conduct a suitable test on the given two identical machines and determine their efficiency
as motor and generator.

Conduct a suitable test on the given single phase static device and determine the
performance characteristic curve.

Conduct a suitable test on the given three phase static device and determine the
performance characteristic curve.

Obtain the equivalent circuit parameters for the given single phase static device which
works on the principle of mutual induction referred to supply side.

By conducting a suitable test on the given pair of identical transformers plot the
performance characteristic curve.

By conducting a suitable test on the given static device, separate the iron loss
components when it is operating at rated voltage on 50 Hz. Supply.

By conducting a suitable test on the given single phase static device draw the load
characteristics at 50%, 75%, 100% and 125 % of loading and determine the efficiency of
the device.

Page 2 of 3



18.

19.

20.

By conducting a suitable test on the given static device find the eddy current loss and
hysteresis loss when it is operating at rated voltage on 50 Hz. Supply.

Conduct a load test on the given static three phase machine which works under the
principle of mutual induction and plot the characteristics curve also draw the various
combinations of its connection.

By conducting a suitable test on the given DC machine obtain the speed control
characteristics by i field control method and ii  armature resistance control method.
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