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Fig.2 Phasor Diagram




Vyg IS 3T & ToIT, Vyy 3R Ve ST ol IET AT Y o r 6 =T (b)
H ol 3RW H CQ@ET 37 g1 Bhok IR & Jg TASC ¢ b Ve 3R Ik
& 1T FT Bal HIUT (90°- ) gl

sHfIT, areAeY AT39T, W =Vyelz COS (90°°- d) = VyslrSind
dfeh @S HJfd 8, Vee=Vy, olSeT dlocsl § 3N I =I, 8T e gl
W = V.Sin ®

feh, N & ol gfAfshareler AfFT (Q) Q=v3Vilsind

sHfIT Q = V3Vilisin @ = V3W
gfafsrarefrer eafdd = V3 x aresex Jfsar ar

58 YN, If gH areAtey {fSar & 3 & IO & g, ar g7 3-TROT
AIfAd s arT o 15 For GfAfehareher AafFd ured gl &l

e
1. e NG F AR Flohe A FaAde |

2. 7leT =0T aRTe H Yra-dlee EITT X 3HR WRUH @IS H ~GeTdd
feufd @ |

3. TleT-TRoT faaTel i =re]

4.379 I el dRTH A 4R 39 FURT diees (400v) W Sl
3R 3#feT, e 3R aredie & AT F Ae F

5. 90T AT & Ferehd THICY, dlecAle 3R arediet & JfET &1 e
URT d% dRoeey fhar arar §l




6. 379 WU &S 3 AT TOT ARTH &l 3FhT + eI d AT

e Y|

7. TA-=ROT & 3Tfc &g |

8. deT-TRoT yiafsraneier efFd &T IomEer Hi|
HadIFe dTfPr:

F.E. | gR(TFIRR) | diees(aree) | aredter | WX
dfFarw | T

gfafsameiier
erfea

gICHIEY T I[UT HRb =
TuTer: wfafshareier eferd (Q) =2
qra¥ thefeX cos =?

qRoma:

araenfaar:

1. Hishy ATl &l o8 Tell T1RT|

2. gfhe &1 f9a7 frdy & T & SIS

3. 718 C ¢S He AT F A+ Agr giar afgu]




$7T9TeT 462007 (TH.GT.)
AT FATE 3
3582 T Sl wefler & R At FY srerer e AR
fArafaf@a are sem:

> BEeRIAT gar7 a1fa
> $a¥ URT g1 Ifa
> it gifer s a1fa

3ATAYh 3YhIUT.

%.9. 39T EEa Aroft HTAT
1 Seeder UA @ 0-300 v 1

2 THeT A o 0-5A 1

3 e A 0-2 A 1

4 R3freee Tehel TI§ | 450 30A,5A |1

> R3ireee Tehel TS | 270301H, 1.7A | 1

6 P O] (o Rfed 0-2000 1

RATH

faf@a:

S AT 7 PR gfear RedRAT g1y, Tar e iy, avor g1,
arsfsar gifer g1 Ifg aehe & o1ifa Ng, ar




gYoT gifel = AN +BN?

feeeRErd grfer = oN, Ifg 3aorar &R @ S|

AT 39T & falv Hay 9RT g1l DN?,

STel A, B, C, D T&Ri& &

P=%hel TR @il = foaTr &g & 3R wfthe # goqe - foar dls &
3R I Il

ds,

P=AN + BN*+ CN + DN?

P/N= A+BN + C + DN
P /N = (A+C) + (B+D)N .....ceeeuuuee... (1)

3WIFd GHEIUT I @M T AT ¢l

gy gca A, B, C, DA AURT A & [T 96T F 39T & a1y
T Srar &

YT gifel & g IRade =1gl a9, eifched e RAT 3R Hax amT gy
%H g Seelt 3R fRie c31k D, C¢'& D'H Feor STTeT|

HH Idoledl I HHHIOT gramm

P/N= (A+C)+(B+D)N .coverrernenne. (2)

Ifther & T (A+C), (B+D), (A+C)), (B+D') eI &L

A, B, C, DT IMUTAT il o ToIT ar 3 TS0 I 3aThdT g,
C/C' = (B'/B")*6 = (I¢/ |k ") 1

D/D' = (B'/B")? = (I¢'/ If")?




e, If 31T 1, 99T e & T fow 1w 37/ser & g AT § 3K B
I B if 3T I TIT FIFH GeAcd & AT gl

SoT AU T gl ABCD f¥eTRa fohar ST dhar g
afhe IR@

Fus
L — " o | i
A (A 05 A
¢ ? 0-2A \\'A/»
1
220 V i L5,
DC i { R1 i
ar 45 Q, 5A
2900, 1.8 A i R2
| R2 L
z T Asm ]
— Pl \\ 0-300v| _
— /
< (M ) M
ZZ \: / T
\\\n / i
i ARm '
-2 __7__‘\11‘,7/\k‘/777 ] {

Circuit Diagram

yfsha:
1: Gfthe 1 T A fe@mv AR Sis)

2. YR Hd GHT TR Tfhe R3Neee & 31f¥shdd W ga™ASg
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Experiment no. 4

Aim: Measurement of 3 phase power by using 2 wattmeter method.

Specifications of machine: 3-Phase induction motor.
Capacity: 5 HP
Rated voltage: 400/440V
Rated current: 7A
Rated Frequency: 50Hz
Rated Speed: 1500RPM

Instruments Required:

Sl.no | Name Type Range j
1 Wattmeter (2 Nos.) Dynamometer 5/10A, 200/400V J
2 Ammeter Mi ) 0-10A :
. 3 Voltmeter Mi 0-600V |
4 | 3-Phase Variac | |460/0-400v, 15A |

Theory: This method of measuring power in a three-phase circuit is applicable for
balanced as well as unbalanced loads. The vector diagram for balanced load is

given below:

v,

Vas=Vp=Ve=V
Vap=Vpc=Vea = V3V

L=lg=1I =1

V4, Vg and V. are the vectors representing phase voltages and I,,I; and I are the
phase currents in phase A, B and C respectively at a lagging power factor of

cosd.




For wattmeter Wi, the current is [, in the current coil and the voltage across its

pressure coil is V5. Therefore, its reading is
Wy = V3V cos (30 + ®) ————mmmmmmmeee e m (1

For wattmeter W,, the current in its current coil is /- and the voltage across the

pressure coil is Vg . Therefore,
W, = V3VI cos (30 — &) =m—mmemmmmmeee - ()
Hence, total power read by two wattmeter is,

W, + W, = v/3VI cos(30 + @) + vV3VI cos (30 — d)

= 3VIcos® (3)
= 3 x power per phase = Total
Similarly,
Wy — W, = \3VI cos(30 + ®) — /3VI cos (30 — ®)
AR (AN /4 (T X —— (4)
From eq. 3 and 4 '
tand = /3 WWa) or

(W1+Ws)

1

V1 + tan?d

cosd =

Procedure:

1. Connections are made as per the circuit diagram.

2. Ensure that the 3- ¢ variac is kept at minimum output voltage position.

3. Switch ON the supply. Increase the variac output voltage™ gradually until
rated voltage is observed in voltmeter. Note that the induction motor takes
large current initially, so, keep an eye on the ammeter such that the

starting current should not exceed 7 Amp.

4. By the time speed gains rated value, note down the readings of voltmeter,

ammeter, and wattmeter at different loads.
5. Bring back the variac to zero output voltage position and switch OFF the

supply.
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Circuit Diagram
Observation Table:
Sl.no. Current Voltage (in Wattmeter reading W:W}+W2 tan ® cos @
’ (in amp) volt) wi Wi [
1
2
3 sl e
4 ‘ |

M&ftiplying factor of Wi=
Multiplying factor of W2=

Calculations: Find power at different load W = ? & Power factor cos® =?




Result:

Precautions:

1. Connections must be made tight.
2. Before making or breaking the circuit, supply must be switched off.




Experiment no. /)

Aim: Measurement of reactive power of an inductive load using single wattmeter

method.

Instruments Required:

Sl.no | Name Type Range

1 Wattmeter Dynamometer 5/10A, 200/400V |
2 Ammeter M 7 | 0-10A

3 | Voltmeter M 0-600V

4 | 3-Phase inductive load -

Theory: If the 3-phase load is balanced, then the reactive power drawn by the

load can be determined by using a single wattmeter.

For this purpose, the current coil of the wattmeter is connected in one line and
the potential coil is connected across the other two lines as shown in Fig. (a). It
can be proved that the total reactive power drawn by the load is equal to V3

times the reading of the wattmeter.

Fig. (a) shows the connections of a single wattmeter for measuring reactive power
in a 3-phase balanced load having lagging p.f. cos ®. Here current coil of the
wattmeter is connected in the R-line and the potential coil is connected across
the lines Y and B.

So, current through current coil = I,

And P.D. across potential coil, Vyg = Vyy —Vgy = ———----mmm- (phasor difference)
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To obtain Vyg, find the phasor sum of Vyny and Vgy as shown in the phasor
diagram in Fig. (b). It is clear from the phasor diagram that the phase angle
between Vyg and Iris (90°- ®).

Therefore, Wattmeter reading, W = Vy 3l cos(90° — ®) = Vyplgsin®d

Since the load is balanced, Vyz =V,, the line voltage and I; = I, the line

current.

Therefore, W =V, sin®

Since, total reactive power (Q) of load is Q =3V, I sin®

so Q =3V, I sind = 3W

or Reactive power = +/3 x Wattmeter reading

Thus, if we multiply the wattmeter reading by V3, we get the total reactive

power drawn by the 3-phase balanced load.

Procedure:

1. Connect the circﬁit as per the circuit diagram.

2. Keep the three phase variac at zero-volt position and inductive load at
minimum position.

3. Switch on the three-phase power supply.

4. Now slowly vary the three phase variac to its rated voltage (400V) and
note down the readings of the ammeter, voltmeter and wattmeter.

5. By increasing the inductive load and tabulates the readings of ammeter,
voltmeter and Wattmeter up-to the rated current.

6. Now set the inductive load and three phase variac to its minimum
position.

7. Switch off the three-phase supply.

8. Calculate the three-phase reactive power.




Observation Table:

Sl.no. Current Voltage | Wattmeter W X Reactive
(in amp) (in volt) reading multiplying power
[ [ w factor
| — | =
1
1 |
2
3 [
4

Multiplying factor of Wattmeter=

Calculations: Reactive power (Q) = ?

Power factor cos® = ?

Result: -

Precautions:

1. Live terminals should not be touched.
2. Connect the circuit without any loose connection.

3. Load current should not exceed rated current value.




Experiment No.

o

Aim: To separate the constant losses of a DC machine and plot the following

graph:

o Hysteresis v/s Speed

e Eddy current v/s Speed

¢ Mechanical loss v/s Speed

Required Instruments:

Sl.no. | Name Type Range Quantity
1 Voltmeter MC 0-300 V 1 no.
2 Ammeter MC 0-5 A 1 no.
3 Ammeter MC 0-2 A 1 no.
4 Rheostat Single Tube [450 ohm, 5 A |1 no.
5. Rheostat Sipgle Tube | 270 ohm, 1.7 A|.1 no.
6 Tachometer | Digital 0-2000 RPM 1 no.

Theory:

The constant losses in DC machines are hysteresis loss, eddy

friction loss, winding loss. If speed of machine is N, then

Friction foss = AN + BN?

Hysteresis loss= CN, if excitation is kept constant.

Eddy current loss= DN? for constant excitation,

Where A, B, C, D are constants.

current loss,

P = Total constant loss = Input to armature circuit at no load- armature copper losses at no load




Then,
P=AN + BN? + CN + DN?

P
N:A+BN+C+DN

E=(A+C) + (B+D)N oo 1)
The above equation denotes straight line.

To determine all component A, B, C, D the experiment is performed with
reduced excitation.

The friction losses does not changes, but hysteresis and eddy current loss will
reduce and constant C & D will change to C' and D’.

The equation at the reduced excitation will be

3= (A+C) +B + DN oo )
Graphically determine (A+C), (B+D), (A+C’), (B+D’)
To calculate- A, B, C, D the two more equations are required;

C/C" = (B'/B")"S = (I¢/1¢")'*

D/D’ = (B'/B")* = (If /If")*
Where, I;" and I;" are the two values of excitation taken to perform the
experiment and B’ and B” are the values of flux density corresponding to I’
and [;".
Showing these equations ABCD can be determined.
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Procedure:

1. Connect the circuit as shown in figure.

Adjust the armature circuit rheostat to maximum at the instant of starting.
Adjust the field circuit rheostat to minimum at the instant of starting.
Switch on the DC supply. '

o r 0N

Maintain the field current constant and record the readings of all meters

including speed while cutting out the armature circuit resistance in steps.

6. Switch off the machine and repeat step 2 to 5 while adjusting the field
current to a reduced value (approx.70% of earlier value) by the rheostat
in the field circuit.

7. Note the speed of the motor and record all’ the reading of all meters.

8. Switch off the DC supply to stop the motor.

9. Measure the resistance of armature winding by voltmeter ammeter

method.




Observation Table:

If=..... A (rated value) I=..... A (70% rated value)
Sno| I, | V | N |P=VI[PIN|Sno| I, | V | N |P=vI|PN |
Amps | volts | rpm Amps | volts | rpm
1
2
3
4
Graph:

e Plot E v/s | characteristics

e Plot P/N v/s N characteristics

- Calculations: Friction loss: ? Hysteresis loss: ? Eddy current loss: ?

Result:

Precautions:

1. Do not touch any terminal or switch without ensuring that it is dead.

2. Never work alone in the laboratory. ‘

3. Make sure that all the connections are right, before switching on any
circuit, faulty connections may cause drawing large power resulting in
damage of parts of instruments.

4. The circuit should be de-energized before changing any connections.




Experiment. no. [f

Aim: Determination of magnetizing characteristics of a separately excited DC
generator at rated speed.

Instruments Required:

Sl.no. | Name Type Range Quantity

1 Voltmeter MC 0-300 V 1 no.

2 Ammeter MC 0-5 A 1 no. =
3 Rheostat Single Tube |45 ohm, 5 A 1 no.

4 Rheostat Single Tube | 290 ohm, 1.8 A| 1 no.

5 Tachometer | Digital 0-2000 RPM 1 no.

Specification of machine

DC shunt motor | DC shunt generator
Capacity 5 HP 3 KW
| Rated voltage 220V 220V
Rated current 178 20.5A
Rated speed 1500 RPM 1500 RPM

Theory: The magnetization characteristics or the open circuit characteristics (OCC)
of a generator shows the relation between the induced EMF at no-load and the
field current.
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Observation Table:

: S R 3
S.no. Field Current (A) f Induced EMF (V) ‘ Speed (RPM)




The EMF induced in the armature of. a DC generator is given by

_ PYIN

97 604

Where
¢ is the useful flux per pole in Wb
Z is the total number of armature conductor
P is the number of poles in a generator
A is the number of parallel lanes within the armature
N is the rotation of armature in RPM

When there is no current is flowing in the field winding, the EMF induced due to
the residual flux present in the machine. If the field current is slowly increased
the flux first increases linearly resulting in the linear increase in the EMF but after
a’ certain value of the field current, the saturation of magnetism causes a slower
increase in the field current resulting in the bending of magnetization curve.

Procedure:

1. Connections are made as per the circuit diagram. )

2. With maximum resistance in the armature circuit and minimum resistance in
the field circuit of the motor, supply is switched on. '

3. The resistance in the armature circuit is slowly cut out.

4. As motor picks up the speed, the rated speed of the motor is obtained
constant throughout experiment.

5. The voltage reading is recorded corresponding to the zero field current in
the DC generator.

6. DC supply is given to the potential divider circuit arrangement with minimum
current flowing the generator fie.ld winding. This current will slowly increase
with moving of jockey potential divider in one direction.

7. Only the reading of voltmeter and ammeter are recorded till all voltmeter
reads 125% of rated voltage of generator.




Graph: Plot graph between field current and induced emf.

Result:

Precautions:

1. Do not touch any terminal or switch without ensuring that it is dead.

2. Never work alone in the laboratory.

3. Make sure that all the connections are right, before switching on any
circuit, faulty connections may cause drawing large power resulting in
damage of parts of instruments.

4. The circuit should be de-energized before changing any connections.




Experiment No.- &

Aim: To obtain Three-phase to Two-phase conversion by Scott connection.

Instruments Required:

Sl.no. | Name Range Type | Quantity
1 3-Phase Variac | 25A, 415/0-470V 1
2 Ammeter 0-10/20A Mi 3
3 Voltmeter 0-300/600V Mi 3

Theory:

Phase conversion from three to two phase is needed in special cases, such as in
supplying 2-phase electric arc furnaces. The concept of 3/2-phase conversion
follows from the voltage phasor diagram of balanced 3-phase supply shown in
Fig. 3.61(b). If the point M midway on Vec could be located, then Vam leads Vsc
by 90°. A 2-phase supply could thus be obtame_d by means of transformers; one
connected across AM, called the teaser transformer and the other connected
across the lihes B and C. Since Vaw = (vV3/2) Vec, the transformer primaries must
have \/3 N1/2 (teaser) and N1 turns; this would mean equal voltage/turn in each
transformer.

A balanced 2-phase supply could then be easily obtained by having both
secondaries with equal number of turns, N2. The point M is located midway on
the primary of the transformer connected across the lines B and C. The
connection of two such transformers, known as the Scott connection, is shown in
FAig. 3.61, while the phasor diagram of the 2-phase éupply on the secondary side
is showr_r in Fig. The neutral point on the 3-phase side, if required, could be
located at the point N which divides the primary winding of fhe tertiary in the ratio
1:2 (refer Fig.).
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Procedure:

1. Connections are done as per the circuit diagram.
2. By using 3-Phase auto transformer apply different voltages to the circuit.
3. Observe different meter readings and note them in observation table.

Observation Table:

3-@ Supply 2-@ Supply
S.no V,(volt) Vy(volt) V.(volt) V,(volt) Vy(volt) V.(volt)
1 </
- | —
3
4
5

Result:

_Precautions:

1. Do not touch any terminal or switch without ensuring that it is dead.

2. Make sure that all the connections are right, before switching on any
circuit, faulty connections may cause drawing large power resulting in
damage of parts of instruments.

3. The circuit should be de-energized before changing any connections.




Aim: To p

s

Experiment No.- [

erform speed control of DC shunt motor.

To study the speed control of a DC shunt motor below normal
range by armature resistance control method and to plot speed vs
armature voltage characteristics.

2. To study the speed control of a DC shunt motor above the normal

range by field resistance control method and to plot speed vs field
current characteristics.

Required Instruments:
Sl.no. | Name Type Range Quantity
r 1 Voltmeter MC 0-300 V 1 no.
2 Ammeter MC 0-2 A&05A |1 no. each
3 Rheostat Single Tube |45 ohm, 5 A 1 no.
4 Rheostat | Single Tube | 290 ohm; 1.8 A |1 no.
5 Tachometer Digital 0-2000 RPI\_/I 1 no.
Theory:

The back emf for a DC motor is given by,

PNZ
Back emf E; = ::M

The number of poles, P the armature conductors, Z and the number of parallel

paths, A are constant for a particular machine. Thus the speed of DC motor is

given by,

Speed of the motor, N = K% = K

V-I4R,
7]

| W




The equation for the speed of the motor clearly indicates the following:

e Speed of the DC motor can be controlled above the normal range of
speed by varying the resistance in the armature circuit included in the
form of a rheostat as a variable resistance (armature control).

e Speed of the DC motor can be controlled above the normal range of
speed by decreasing the flux ¢ i.e by decreasing the current in the field
circuit by including as external resistance in the form of a rheostat as
variable resistance (field control).

Armature Control

Let the external resistance in the armature circuit of DC shunt motor be R

ohms, then the speed equation modifies to,

V—Ig (Rg+R)

N=K RPM

Hence the speed of the motor decreases with an increase in the value.of
external resistance R. Thus, reduce speeds lower than the no load speed can
be obtained by this method. However, there is an excessive wastage of power
in the additional resistance, which lowers the efficiency of the motor
considerably.

Field Control

The speed of the DC motor can be increased beyond the no load speed by
inserting an external resistance in the shunt field circuit. The current in the
external resistance is very low, hence the losses occurring in the additional
resistance is quite small.
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Circuit Diagram
Procedure:

1. Connect the DC motor as per the circuit diagram.

2. Ensure that the field rheostat resistance in armature circuit is maximum
and field rheostat resistance in field circuit is minimum.

3. After that, switch ON the DC supply, as a result motor will start running
at low speed.

4. Cut out the external resistance of armature circuit slowly and adjust field
current so that speed of the motor becomes rated speed.

5. The field current is kept constant to above value. Vary the voIAtage
applied to armature by varying the external resistance in the armature
circuit. Record the applied voltage and the corresponding speed.

6. Repeat step 5 for various values of applied voltage to armature till the
rated voltage.

7. Keep the applied voltage to armature constant at its rated value. Vary
the speed of motor by varying sternal resistance in field circuit. Record
field current and corresponding speed.

8. Repeat step 7 for various values of field current till the speed of motor
reaches about 1.4 times of the rated speed.

9. Switch off the main supply to stop the motor.




Observation Table:

Armature Control method 1 Field Control method
= .. A | V= ..V

S.No. | Armature | Armature Speed | S.No.|  Field Field Speed

Current voltage (RPM) Current | Voltage | (RPM)
1 1
2 2
3 3
4 4
5 5

Graph:

e Plot speed vs armature voltage characteristics.

e Plot speed vs field current characteristics.

Result:

Precautions:

1.Do not touch any terminal or switch without ensuring that it is dead.

2.Never work alone in the laboratory.

3.Make sure that all the connections are right, before switching on any

circuit, faulty connections may cause drawing large power resulting

in damage of parts of instruments.

4.The circuit should be de-energized before changing any connections.




Experiment no. 7
Aim: To study DC motor starters.
Theory:

In case of DC motors, the back emf developed in the armature winding is
directly proportional to the speed of rotation. When the motor is just connected
to DC supply, the back emf is zero since speed is zero causing a current
through winding.

Ra, the resistance of armature winding is quite low of the order 0.5 to 1 ohm.
This current can be limited to a safe value by adding an external resistance in
the form of starters. A DC motor starter consists of a properly grounded
starting resistance. It is also provided with protective devices.

Three-Point Starter:

A three-point starter for a DC shunt motor having starting resistance graded in
nine steps and provided with no-volt and overload release to protect the motor
from different possible hazards. The three terminal of motor L, Z and A are
connected respectively to the positive terminal, shunt field terminal and
armature terminal. The starter arm is held at .the OFF position during the off
state.

The motor can be started by the field Vmain switch provided on supply side and
then shifting the starter arm, on the first step which includes the complete
resistance of all the nine steps in the armature circuit, thereby redirecting the
stability.

£ ot
TR+ XR,

where ¥ R;is the sum of resistance of all steps in the starter only.




No-Load release

The no volt release consists of an electromagnet with proper winding on it.
Hence in the event of a power failure or an accidentally opening the field

circuit.
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3 Point Starter Circuit Diagram




Overload release

It consists of a electromagnet with a proper winding on it. It is connected in
series with the armature circuit so that current flowing in the electromagnetic
winding is equal to the armature current. If the motor becomes overloaded

drawing an overload current from line then electromagnet will release.

Four-Point starter: The basic difference in the circuit of four-point starter as
compared to the three-point starter is that the holding coil has been removed
from the shunt field circuit and has been connected directly to the mains with a
current limiting resistance in series such as an arrangement forms three parallel
circuits. One consists of overload release starting resistance and armature
winding resistance, second consisting of variable resistance of shunt field and
third having holding coil.
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Experiment No. g

Aim: To study Parallel operation of transformers.
Theory:

A power transformer is one of the most vital and an equally expensive
components in a power system. It may so happen that, over time, due to load
growth in its service area, an existing transformer may not be able to withstand
the demand during peak-hours without exceeding its long-term MVA rating.
Operating a transformer in such a fashion would cause overheating and
degrade its expected life.

In most cases, instead of commissioning an entirely new higher capacity unit, a
more viable alternative exists in adding a smaller unit in parallel to complement the
existing one. In other words, a new smaller capacity transformer can now be
connected in pa;alle| to the existing one such that the two share'a large peak load
in a specific proportion and the one operatiné near limits is relieved of the burden.
Also, during light load conditions, the additive capacity can be kept offline, if desired.

The various conditions which ‘must be fulfilled for the satisfactory parallel operation of
two or more single-phase transformers, are as follows:

" (A) The transformers must have the same voltage ratios, i.e. with the primaries
connected to the same voltage source, the secondary voltages of all
transformers should equal in magnitude.

(B) The equivalent leakage impedances in ohms should be inversely proportional
to their respective kVA ratings. In other words, the per unit leakage
impedances of the transformers based on their own kVA ratings must be
equal.
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(C) The ratio of equivalent leakage reactance to equivalent resistance, i.e. x/r
should be same for all the transformers.

(D) The transformers must be connected properly, so far as their polarities are
concerned.

The circuit diagram of two single-phase transformer A and B connected in parallel
are shown below:
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