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ELECTRICAL LAB PRACTICE -I1
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BRANCH- ELECTRICAL ENGINEERING

Total Period:- 90 Examination:- 4 Hours |
o Total Marks:- 150 |
No. of Period:- 6 P/W Practical:- 100 Marks

Sessional:- 50 Marks

List of Experiment:-

Study of direct-on-line (D.O.L) starter, connecting and running of a 3-Phase
Squirrel cage Induction motor and measurement of starting current.
. Study of Y-A starter, connecting and running of a 3-Phase Squirrel cage
Induction motor and measurement of starting current.
Study of auto-transformer starter, connecting and running of a 3-Phase
and measurement of starting current.
r, connecting and running of a 3-Phase Slip-ring |

1.
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Squirrel cage Induction motor
Study of rotor-resistance starte
Induction motor and measurement of starting current.

Heat run of 3-Phase transformer.
0.C.and S.C. test of Alternator and determination of regulation by

Synchronous—impedance method. . ’
Determination of regulation of alternator by direct loading.

Parallel operation of two alternators.
f a 3-Phase circuit by 3-Phase wattmeter.

_ Measurement of power 0
0.Conection of 3-Phase energy meter to a 3-Phase load and measurement of

energy- . 1
11.Study of voltage and current ratio of a 3-Phase silicon con
ctifier.(S.C-R.) ) )
: éecnnecti(nﬁ and running of a 1-® motor such as (i) Capacitor-start motor
12.Co S (ii) Shaded pole motor
(iii) Repulsion motor
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trolled

_Circuit-Breaker)

.C.B.(Oil
fan O ( ver current relay/reverse power relay

f induction type ©
Buchholz’s relay.
earth fault relay.

13.Study ©
14.Study ©
~15.Study of 3
16. Study of an
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ELECTRICAL LAB PRACTICE -1

COURSE ASPERS.C.T.E & V T, ORISSA

(SEMESTER - V)
BRANCH- ELECTRICAL ENGINEERING

Total Period:- 90 Examination:- 4 Hours
) ) . _ Total Marks:- 150
No. of Period:- 6 P'W Practical:- 100 Marks

Sessional:- 50 Marks

Performable Experiment:-

1. Study of direct-on-line (D.0.L) starter, connecting and running of a 3-Phase
Squirrel cage Induction motor and measurement of starting current.

2. Study of Y-A starier, connecting and running of a 3-Phase Squirrel cage

Induction motor and measurement of starting current.

Study of auto-transformer SI2riet. connecting and running of a 3-Phase

Sauirrel cace Induction motor and measurement of starting current. :

4. Study of rotor-resistance starier. connecting and running of a 3-Phase Slip-ring

(WB)

Induction motor and measurement of starting current.

O.C.and S.C. test of Alternator and determination of regulation by
Synchronous-impedance method. . _

6. Determination of regulation of alternator by direct loading.

7. Measurement of power of 2 3-Phase circuit by 3-Phase wattmeter.

8 Conection of 3-Phase energy meter to a 3-Phase load and measurement of

(W]

energy.

i h as (1) Capacitor-start motor
g.Connecting an such as (i) Cap

d running of a 1-@ motor

C.B.(0Oil-C ircuit-Breaker)

of an O.
10.Study e over current relay

11.Swdy of induction I¥'P
1’;‘S~tud;' of a Buchholz’s relay.
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DIRECT-ON-LINE STARTER (D.O.L)
AIM OF THE EXPERIMENT :- To study the direct-on-line starter ,connecting

and running of 3-® squirrel cage Induction motor and measurement of the starting
current .

APPARATUS/MACHINE REQUIRED:

SLNo. Name of items Type Range Quantity
1 D.O.L Starter A.C. T ]
2 3-® squirrel cage
Induction motor A.C. - 1
3 Ammeter M.IL ilmats 1
4 Connecting wire S.W.G —--- | As per req.
5 Combination plier  |Insulated | -=-em=e- 1
6 Screw driver  |eemeeeee | cmemeee 1
7 Line tester Dgikt ' 1| caiumann 1

THEORY :-In this type of starter there is no arrangement for reducing the line
voltage at the time of starting and therefore full line voltage is applied to the motor
while on starting and running condition .So it is named as D.O.L. starter. It has
provided with the following safety devices .

(1) Push buttons switches .

(11) Plunger with strips .

(ii1) NO-Volt release coil .

(iv) Over load release coil .

PUSH BUTTONS SWITCHES:-There are two push button switches to (1)start
(normally open) and (2) stop (normally closed ) the motor .

PLUNGER WITH STRIPS :-There is one plunger whose three strips contacts
connects the motor to the line and fourth strip works as an hold-on -contact
when start push button is released after pressing it .

NO-VOLT RELEASE COIL :-l1t safe guards the motor against sudden failure of
supply or if the voltage drops unduly it releases the plunger and thus motor is
disconnected from the supply .

OVER LOAD RELEASE COIL:-It protects the motor against over current beyond
the setting of current .It is made of thick heating element inside of which there
are bi-mettalic strips . When abnormal current follows through the motor the
over load coil becomes hot and the bi-mettalic strips expands which opens the
trip contact point .The tripping systems shoult_i operate at approximately 20 to 30
% over load .After tripping off the contact point ,the current through the no-volt-
coil stops flowing and thus the plunger comes to off position .

OPERATION :- When the start push button is pressed ,the no-volt-coil becomes

- magnetized and the plunger makes c(_)ntacts with the nptor and supply terminals
which causes to start the motor . This type of starter is used with the motor of
range from 1/4 H.P.to 5 H.P. _ .

PII;P?CtI‘ig?;‘Et ihe name plate and rating of the starter carefully .

(DFIS TR, cover of the starter -

2)Remove the cov 0 and fixed contacts of the . .

_ é?,gStUdyabO“t .thcrgzglgs tne base of spring starter in which the moving

contacts are WS T - | ' ~
R Tme——ovatiicu vwiui udlmh



(4) .l’h.cn .s:tudy about the over load circuit carefully .In the starting the contacts of load
circuit are closed and when the current is flowing above normal, then the
contacts get open by the tripping load and the circuit is opened and due to this
.the motor is stopped .

(5)NO-Volt coil is operated on two phases in this starter ‘One phase is going directly
and another one is going through auxiliary, O.L. contacts, ON (Normally open )

| and OFF(Normally closed ) switches . |

(6)Connect the motor as per ckt. Diagimn .

(7)Push the “START" button to start the motor .

(8)Measure the starting current of the motor by ammeter .

(9)Push the “STOP” button to stop the motor.

PRECAUTION :-

(1) All the line contacts should made contact properly at a time .

(2) Setting of the O.L. current of the starter should be same as the given rating on the

name plate of the motor .
(3) The contacts of the over load switch ,OFF switch should be in ON i.e. normally

closed position at the starting or when the starter is in the normal position .

(4) All connection should be right and tight .
(5) Fuse wire in the main switch should be correct size (3/2 times the full load

current of motor or 3 times the H.P. of the motor .

TABULATION :-
SL.No. |Starting current in amp. | Running current in amp.

|

LCTONCLUSION " The D.O.L. starter was studied and we got a brief knowledge
about it and the motor was connected and running successfully and the starting

current was found to be amp.

dedkedk

N.B.
(1) Direct-on-line (Air break) starter is used upto 1/4H.P. to 5 H.P.

(2) Direct-on-line (Oil immersed) starter is used upto 3 H.P.to 25 H.P.
(3) Direction of motion of motor can be changed by changing the any phase of

supply ,starter or motor .
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AIM OF THE STARDELTA STARTER (Y-A)
- OF THE l‘.kl’i».kl.\'li,h"l' To study the star-delta starter (Y-A) staster,
connecting and runnimg of 340 squirrel cage Inducthion maior and measurement
of the starting and running current

APPARATUS/MACHINE REQUIRED:
SLNa. Name of ftems | Type | Wange | Quantity |
|
! Star-delta starter AC B |
2 2D squirrel cage
Induction motor AC e - ]
3 Ammeter M rmmenes I
4 Connecting wire S.WG ceeeeeee | A peT 104
S Combination pher Insulated |~ I
6 Screw driver !
7 Line tester 1

THEORY :- Star-delta starter can be used ,provided the starter winding of the

motor is designed for delta connection during 1t normal operation This starner |
starts the motor first in “STAR” condition and when the motor gans about 78% |
speed the connection 15 changed 10 “DELTA"™ by moving the handle quickly m
run position. A four pole double throw-switch 1s penerally used to change over
the connection from star 1o delts 1t is also provided with no-volt release and over
Joad release which protect the motor apainst sudden fahue of supply and over
loading on the motor respectively and 10 stop motar 4 STOP-PUSH button s
used By connecting the motor in sar connection durmg startng the apphed
voltage to esch phase of the winding 1 reduced w | ¥i ar SE% of the hne
voliape 1 delta connecton Thus the stanting line owrTent in star s only one third

that i delta "
I« per phase = ( 1/V3) L

Where 1, = Starting current per pl

I, = Starting curfent per

In star connection line curent » egual 1o phase current 50 |/phisse =1 line

But 1 delts connection line current 15 ogual 1o V3 umes of phase cuwrent

Henee . /phase =(1/V3)l hine

Putting the sbove values i eguation (1)

= AN (I3 hioe=(] 3, hine
more if the molor s staned

—————— i
yase 1f the MOl 1s staned st
phase 1f the moos 2 started in delta

we have I, line :
Hence we found that line currép! 18 3 1umes

withou! starter,

The wrgue 0 ~STAR™ connection 1§ sbso docreased and s ondy one thard
fhat in dels Henoe the Sar-Delta starier can be used oaly with moton where the
foad wrque ot the moment of startng is pot maore than ahowt 3U% of P raed
forgue. This staner is ased for motor hsving ouipul from SHP wiilp

OPERATION:
' Yhen the bandle opersted w “STAR™ position the cads A, B; and C; of the
qraor hecoine st mmw’ and Ay, B and O, pot the supphy i'?xé - ,‘;H
; in asr and pets 30 W3 umes o S5% of the full voliage - ‘-hit“i"u
becormes 73 cuont of that which the ok ahos by startig directly i el
giving fl) vollage Afier whing 75% spoed the handie 15 moved 1o .k“ v
: cods Cihs AB: 30 B,C; are shorveircuited oo c;&'. il In s

supply whach ponnbets e $0F iy w dekias Now fhe motor 1 on 1yl « ety
N i eham AR e ¢l o o e N L hmd &id
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tl;::qll)lzck e.m.f is full .The motor is taking full current thereby giving the full

PROCEDURE:- :

(2) First read out the name plate of the starter as well as rating of it .

(3) Remove the cover of the starter .

(4) Then study about the over load circuit and no-volt-coil .

(5) -Ther§ are 9 terminals of the starter in which 3 of them are of line and
remaining 6 terminals are for motors i.e. AiB2 ,BiC2 and C\A;.

(6) Test phase sequence of the motor .

(7) Connect the motor as per ckt. diagram .

(8) Switch-on the main switch and make the handle in “STAR” position of the
starter and measure the starting current and steady starting current in star
connection .

(9) When motor attains 75% of the synchronous speed .make the handle in
“DELTA” position quickly. Note the running current and steady running
“current in delta connection .

PRECAUTION :-

(1) Setting of the O.L. current of the motor should be same as per given rating
on the name plate of the motor . \

(2) Starter should be well earthen . -

(3) All contacts should be well cleaned .
(4) Check whether all strips are making contacts with fixed contacts at a time

while making handle in star and delta position .
(5) The connection should be right and tight .

TABULATION :- — x
SLNo. In STAR(Starting) In DELTA(Running) .
Starting | Steady Starting Running | Steady Running P

current | current current current :
in amp. | in amp. in amp. in amp. },_
(‘

|

g
CONCLUSION - The Star-Delta starter was studied and we got a brief i

knowledge about it and the motor was connected and running successfully and

the starting current and running current was found to be amp
& amp. - |
N.B

i ._'(1.) I;fechanically operated Gtar-Delta starters are generally used with motor
having an output from SH.P. t0 10 H.P. |
(2) Automatic air break Star-Delta starters ar employed with 20 H.P,

£ E) Oil immersed Star-Delta starters are suitable for 50 H.P,

Sl s

|
ol i ‘
ouvailiicu vviui udlm
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AIM OF TH \XPE ON

B E F‘\PLRIML\T :To study the auto-transformer starter, connecting

. Y- Q ~ - &~
£ of 3-@ squurrel cage Induction motor and measurement of the starting

AUTO-TRANSFORMER STARTER

and running current .
APPARATUS/MACHINE REQUIRED:

SLNo. | Name of items Type Range Quantity
1 Auto-transformer AC. R 1
starter
2 3-® squirrel cage
Induction motor AC R 1
3 Ammeter M.L el 1
-} Connecting wire AL U CJR — As per req.
d Combination plier Insulated | ~------- 1
6 Screw driver N— S 1
7 Line tester | memeeme= | =eeees-- 1

THEORY :- 3-® Auto-transformer with fixed tapping can be used to obtain reduced
voltage for starting the 3-& squirrel cage Induction motor Starting current of the
motor is in the safe limit with 60% tapping on the Auto-transformer .Thus 60% of .
the rated voltage is applied at starting and the Auto-transformer is cut out of the
motor circuit ,when the motor has picked up the speed .Hence during normal running
condition the voltage across the starter terminal is of rated value .It also consists of
safety devices like (i) No-volt-coil and (ii) over load release which safe guard the
motor against sudden failure of supply and against over load respectively .t is also
provided with a locking device ,s0 that the change over switch of the starter can not
be taken directly to running position thus avoiding the risk of applying rated voltage

at starting .It is used up to 25 H.P.

OPERATION:-
" To start the motor the handle of the starter is turned down ward and the motor gets a

reduced voltage from the auto-transformer tapping. When the motor attains about
75% of its synchronous speed the starter handle is moved upward and the motor gets

full voltage & the Auto-transformer gets disconnected from the motor circuit .

PROCEDURE :-
(1)"Open the upper cover of the starter .
B (2) Remove the bottom cOVer .
7 S (3) Compare the connection of the starter and the Auto-transformer .
(4) Note the working of over load coil and relay .
(5) Reassemble all the parts . '
+ (6) Connect the circuit as per the ckt. diagram .
. (7) Switch-on the 3-® power supply . |
(8) Tumed the handle of the starter down ward to start the motor .
) As the motor gains 75% speed , move t.he starter handle to upward position and
| hence motor gets full voltage anc} runs in its rated speed .
(10) Measure the starting and running current of the motor

(‘1 1) To stop the motor press the reset switch .

TION :- ; |
pREC:::i trly 1o change the tap of the auto-transformer
7 %ilé opening take care of il filled in the bottom cover .
(2) White Ol ion should be right and tight .

5
—

~

ouvailiicu vwiuil uvdm



TABULATION :-
SLNo. | Starting current in amp. | Running current in amp.

1

CONCLUSION :- The Auto-transformer starter was studied and we got a brief
knowledge about it .The motor runs smoothly in its rated speed and the starting and

running current was found to be amp & amp.

k% %k

N.B.
(1) Hand operated Auto-transformer starter are suitable for motors from 20 to 150

H.P: )
(2) Automatic Auto-transformer starter are used with large H.P. motors upto 425

H.P. :
(3) Direction of motion of motor can be changed by changing the any phase of

supply ,starter or motor .
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ROTOR RESISTANCE STARTER

AIM Ol~. llll‘:, lf‘.Xl’l"l.Rl.l\'lEN'l‘ ‘To study the rotor resistance starter, connecting
and running of 3-d slipring Induction motor and measurement of the starting and

runaing current .

APPARATUS/MACHINE REQUIRED:

i (4) Al ¢connection should be right and tight .

SLNo. |Name of items Type Range Quantity
1 Rotor resistance O —— 1
starter
2 3- slipring
Induction motor Y-\ T [— 1
3 Ammeter 1Y R — 1
4 - Connecting wire SW.G |- As per req.
5 Combination plier  |Insulated |-------- 1
6 Screw driver | eememmmm | meeees i 1
7 Linetester | memmemem | 2memee- ]

THEORY :-

This starter is used for slipring Induction motor, where high starting torque is
essential. At the time of starting the rotor is connected in series with 3-@ star
connected starting resistance’s which improves the power factor and reduces the
rotor current and thereby decreases the starter starting current .Hence increased the'
starting torque .As the motor starts rotating and attains its normal ‘speed ,this
additional rotor resistance is gradually cut off from the circuit and finally the rotor
winding (slipring)is short circuited (during normal running condition) .This starter
is also provided with over load relay no-volt-coil ,start and stop push button
switches and a plunger for better performance.
PROCEDURE :-
(1) Read out the name plate of rotor resistance starter .
(2) Study about the motor and the slipring terminals carefully .
(3) Mark the terminals----- 3 of them are for line .
3 of the resistance for rotor .
and 3 for starter .
(4) Study about the no-volt-coil ,over load relay and other important parts
thoroughly .
(5) Connect the motor, rotor resistance starter, Main switch and meters as per ckt,
diagram .
(6) Give the supply to the motor through starter .
(7) Start the motor by pressing “START PUSH” button and giving full resistance in
the rotor circuit by regulating the handle .
(8) Keeping the “START PUSH" pressed , cut off the full resistance from the rotor
" circuit .Motor runs in its rated speed .
(9) Note the reading of ammeter at the time of starting and full on position ~
(10) To stop the motor,push the “STOP button switch .

" PRECAUTION :-

(1)The 3-phase supply should not be given to the rotor resistance starter while
{esting the starter . . _
(Z)Néver give supply to resistance terminals of the starter .

‘(3) START PUSH” button should be kept pressed while cutting the resistance

N
ouvdailiicu vwiuil vdm



TABULATION :-
SLNo. | Starting current in amp. | Running current in amp.

1

CONCLUSION :- The Rotor resistance starter ,wés studied and we got a brief
knowledge about it .The Slipring motor runs smoothly in its rated speed and the
starting and running current was found to be amp & amp.

% ook

N.B. .
(1) The resistance of Rotor resistance starter are immersed in oil in case of big

H.P. motors for cooling them but in small motor ,it is not required to dip

them in oil .
(2) Direction of rotation (DOR) of motor can be changed by changing the any

phase of supply or motor . y
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VOLTAGE REGULATION BY SYNCHRONOUS IMPEDANCE
‘METHOD

AIM OF THE EXPERIMENT:
a) To perform O.C. & S.C. test of an alternator.
b) To measure the resistance of the stator winding of alternator.
¢) To find out regulation of alternator at full load and at (i) unity p.f. (i1)0.85p.f
lagging (i11) 0.83 p.f. leading. using synchronous impedance method. '
APPARATUS REQUIRED: i

S.No. Name of items  Type Range Quantity
1 Ammeter M.C (0-172)A 1
2 Ammeter M.I (0-10720)A 1
3 Voltmeter M.I (0-300/600)V 1
| 4 Rheostat Variable (0-500)Ohm 1
) Tachometer —_— (0-5000)R.P.M. 1

THEORY :- To find out the regulation of alternator by synchronous impedance
method, following characteristics and data has to be obtained experimentally,
(1) open circuit characteristic at synchronous speed.

ST ol (1) short circuit characteristic at synchronous speed.

y (111) ac resistance of the stator winding, per phase i.e. R, ' 5

, p Fig.1 shows the open circuit and short circuit characteristics of a 3-phase alternator,
i plotted on the phase basis. To find out the synchronous impedance from these

characteristics, open circuit voltage, E and short circuit current, I (preferably full
load current), corresponding to a particular value of field current is obtained. Then,
_ synchronous impedance per phase is given by, -
Synchronous impedance, Z=E/1, |
Then, Svnchronous reactance, X = VZ2 - R?

| &
| qv
el &0
- ) p
T | ¢ 3
2
g I 2 _gz
4 {l B3
E e __al®
2 l | £
£ | | 5
5| ¥ E
<) ! 7
I _
11 0 >
6 _F D I,
Field current —> Phasor'dlagram
; Fg.2

Theoretical OCC & SCC of Alternator
Fig.1
Fig.2 shows the phasor diagram of the alternator, supplying full load current of I,

ampere, lagging the terminal voltage V by an angle @ . The open circuit voltage E

of the alternator is given by,

E=V+IR+LX, (phasor sum) _
The diagram bas been drawn with the current as the reference phasor and is

atory. The open circuit voltage as finally obtained from the phasor diagram,

to this loading condition is E volts.

selfexplan

~ corresponding
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Then the regulation of the alternator under the above loading condition is given by,
Regulation = (E -V)/V » 100 %
An approximate expression for the open circuit voltage cam be established
referring to the phasor di‘lgrdm
Open circuit voltage, E = JOD? + DC?
- =~ (OF +FD) 2+ (DB + BC) ?
O, E =vV(VCosd+I R )+ (VSind+]1X)
(for lagging p.f. load)
E=V(VCosd+l, R, Y4 (VSinG4+1X)? -
(for leading p.f. load)
CIRCUIT DIAGRAM

3-Point Starter

L ZA
L A 1
L' S :
O——FLﬂ—OxQ___
|
} Iy
220V |y
DC. |
SUPPLY'I
77

I
o

220
QUI’PL‘:

r,L

Fig.3 o~ 12

The above expression is for lagging power factor load. In case, alternator is
operating at leading power factor, open circuit voltage, E can be found out in a
sig;ilar way and is given by,

The value of regulation obtained by this method is higher than obtained from
as actual load test, as such it is called the pessimistic method.

It is essential to include the following equipment/instruments of proper type
and range, to serve the function indicated against each.

- 1. DC motor - used as a prime-mover for the alternator i.¢. coupled with the alternator.
2. Rheostat, R, - used as a variable resistance and connected in the field circuit for
dc motor to obtam and maintain the speed of the motor and hence the altemator
at its rated value.
3. Rheostat, R, - connected in field circuit of altemator as a variable resistance to
 vary the ﬁe]d current of alternator.
4 Ammeter, A - connected in the field circuit of altemator to measure the field
. current, ‘
.5, Voltmeter - connected across.a siator phase to measure open circuit voltage.
6. Ammeter, A, - fo measure the short circuit current of alternator.

Complete circuit diagram, drawn on the basis of above discussion has been
~ ghown in Fig.3.
CEDURE: SR

fRC(()mﬂC of the circuit as per cireuit diagram.

ouvdaltiicu viui vam



2. Adjust-the position of: rheostaty R, for maximum possible:eurrent: intthe du:ld|L f

circuit of dcimotor, to.ensure (i) low starting speed (ii) highstarting torque..

3. Set'the position of theoktat, R, for minimum: current in the field circuit ol ~f

altemator to ensure low value. .of generated emf at startings ¢

4, SWltch or the de mains, feeding the de motar and-the field aitcuit of alterhator:

. Start’ the de motor, using the starter propcnly Various: resistances stepseoh tlm
starter-should be cut ‘out slowly, so that- the motor'does not drawn-high. wuunl i
dunng starting:

6. Set the speed of? ﬂ1e motor and hence the alternator-at its rated valwe by Varyingay,

rheostat, R, provided.in:the. field circuit of the motor.

7. Note- down tlietopen.circuit voltage of the alternator and the field ¢urrenti. i

8. Repeat step:7 for various.values of field current (can be obtained by varying:the .

rhebstat,\R, provided.in the field circuit of alternator). Observations:should be
continued;: t411 the open circuit voltage is 25 to 30 percent higher: thanits ratee
value.

9. -Set the position of rheostat, R, again for minimum possible.current i the field"

circuit of alternator.

10.Short-circuit-the stator winding of; the-alternator, by closing the switclizprovidedic

for this purpose in the circuit diagram.
11 Note-down the short circuit current and the field current.
12.Repeat -step 11, forfvanous values of field cuncnt till thcmlmn orewtieurient
becomes equal to the full load current of alternator. .

13.Readjust the ‘setting of rheostats 'R, and R, to thelr Jnitial positions;and thern)...;
switch-off:the dc supply to stop lhe dc rmoto1 3

14 Measure the dc resistance:of the' stator. winding by ‘usual voltmeter-ammeter:.,
metiod. To ‘obtain:ac resistance; skin effect must be taken into ‘account: As -
such, ac resistance may. be taken " approxnnatcly 1.3 times 1hc dc resistange

h

measurad:
OBSER‘VA‘I‘IONS
Lo o "Open’ Cll‘CUlt Test | Short Circuit.Teét.x .
SL.No. | Field Current(i;) Open circuit |- Field Current(I)| Short Gircuit,,.|
in Amp. = Voltage(E) in Amp. . Current(l,, ) .'
e Lt in Volt. in Amp..+ f
2 X . f |

CONCLUSION - Fromethe above' experiment the regulation of altetnator.afl full::,
load and p £0.8 lag & 0.8 lead respectively were foundo bei———% 8
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STUDY OF A BUCHHOLZ RELAY

éli\l OF THE EXPERIMENT :- To study of a Buchholz
welay.
APPARATUS REQUIRED :-

SLNo. | Name of items I'vpe Specification | Quantity
(1 | Buchholz Relay | - [ -mommmmees I
,LZ l Combination plier| Insulated I

THEORY :- Buchholz relay is a gas activated relay installed
in oil immersed transformers for protection against all kinds of
faults (internal) and makes use of the fact that fault
decompose the oil. thus generating gases. It is usually installed
mn the pipe connecting the conservator to the main tank. It is
the form of a domed shaped vessel. It has two elements. The
upper element consists of a mercury type switch attached to a
float. The lower element contains a mercury switch mounted
on a higher type flap located in the direct path of the flow of
oil from the transformer to the conservator. The upper
element closes an alarm cut during incipient [aults.

OPERATION :- When an incipient fault occurs within the
due to the fault causes the

transformer, the heat
decomposition of some transformer oil in the main tank..
When a predetermined gas  gels accumulated 1t cxerts
sufficient pressure on the fleat to cause it to filet & close the
contacts of mercury switch attached to it. This completes the
alarm ckt to sound alarm. If a serious fault occurs m the
transformer an, enormous amouni of gas is generated. Thus
 the oil in the main tank rushes towards the conservator via the

* Buchholz relay & in doing so fits the flap to close the contacts

of mercury switch. This completes the trip ¢kt 1o open the

 gircuit breaker controlling the transtormer.

PROCEDURE :-

1. Read and note the name plate of Buchholz relay.

2. Opened the relay with the help of screw driver and phier.

3. Studied the all internal parts of the relay.

4 Closed its cover after studied all about Buchholz relay.

CONCLUSION :- Hence we studied the Buchholz relay &

L83

~ know ils operation.
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SINGLE PHASE CAPACITOR MOTOR

AIM .OF THE EXPERIMENT :- To connect, start& run a single phase
capacitor motor and measure the starting & running current of it and to reverse its
D.O.R.(Direction of rotation) .

APPARATUS REQUIRED :-
Sl. No. Name of items | Type |Specification Quantity

" Combination plier | Insul | ===
Screw driver
Connecting wire | S.W.G.

Capacitor motor ]
Capacitor 1

" Ammeter 1 1 A S N— 1
Voltmeter ML | ————— 1
1

1

N ON D BRWRN

As per requirement

THEORY :- It is a split-phase motors. It consists of ‘stator’(having two
winding), ‘squirrel-cage rotor’(not self starting) and a ‘capacitor’(Permanently
fix). The stator consists of one main winding (Running winding) & one auxiliary
winding (starting winding). The main winding is connected directly to the supply
mains and auxiliary winding is connected in series with the capacitor. The
capacitor and the auxiliary winding remain in the circuit while the motor is even
in full operation. The motor obtains its starting torque from a rotating magnetic
field produced by the two stator windings physically displaced 1.e. electrically
90°. The direction of rotation can be changed by changing the connection of any
one of the winding. These motors ar¢ used where the low starting torque is

required.
PROCEDURE :-
1. Connect the motor and all the meters as per ckt diagram.

_Give supply to the motor.
_The motor should run successfully.

Observe the Voltmeter & Ammeter rea
smoothly .

_ Switch-off the supply.
To change the D.O.R. interchange

. Again switch-on the supply
_ Observe the direction of rotation. (It is in reverse direction)
_ Switch-off the supply to stop the motor. '
PRECAUTION :-
1. Connections should be correct.
" 2 There should not be any bare conductor.
~ 3. Capacitor should be of proper rating.

ding at starting as well as when running

IR N

the connection of any one of the winding.

i OBSERVATION TABLE
[SL No. | Voltmeter Starting Running Remarks
reading current current

in volt.(v) in amp.(I,) | inamp.(I;)

; CON(,LUSION ;- By running the single phase capacitor motor we came (o
ow. that it takes more current at starting & normal at running,

h Camr
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EFFICIENCY QF SINGLE PHASE TRANSFORMERS
BY DIRECT LOADING
AIM OF THE EXPERIMENT:- To determine the efficiency of a sigle jihase
transformer by direct loading.
APPARATUS REQUIRED :-

[il No. ' Name of items | Tvpe | Specification | Quantity

{ 1 | Transformer | »= | — 1 |

I | Ammeter [ ML | — 1 -

{3 | Voltmeter | ML | S 1 i

| 4 | Vanac [ - — 1

fﬁ 5 ' Load | g — 1 :

I 6 | Combination plier | Insulated | R i

| S Screw driver — - 1 {

i 8 k Connecting wire SWG | - Asper

{ I | requiremont
THEORY:-

The efficiency of a transformer is defined as the ratio of output to mnput an a
transformer. The output and input is measured in KVA, Watts or Kilowatts.
~.Efficiency (n) = Output/Input
%(n) = (Output/Input )x 100
= Qutput/(Output + Losses)
e output and input namely equal due to the high efficiency of dhe
mula does not give correct result. So the altomale
lculate the correct efficiency of the transformer ux.
Losses)/ Input. Moreover of unity power factor Yhe
for a given load and decrease when there 15 low power

Sometimes th
transformer and above fo
“formula can be used to ca
efficiency (n) = (Input -
efficiency will be maximum

factor.
Power input to the transformer = W, (reading of w'att-meter)

power output to the transformer = VI watt (Cos¢ being unity for lamp bauk load).
Thus, efficiency at a particular load, n=(VI/ W;) x 100%.

pROCEDURE:-

1) Connect the circuit diagram as per the circuit diagram.

2) Ensure that there is no load on the secondary winding of the transformer.

3) Switch on the A.C. supply and record the no load voltage(Vi) acress the
secondary winding.

4y Adjust approximately 10 percent of full load current in the seconday by
switching on certain lamps in the lamp bank load. Record the readings of all fhe
meters.

5) Repeat step 4 for various load currents, till the full load value.

6) lReguce the load on the transformer by switching off the bulbs in the Jamyp bank
oad. |

BT Switch off the a.c. supply.

- TABULATION:-

- BLNo. | Load position W, Vo [ & | Vol | %y

.

’
t
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CALCULATION:-
Power input to the transformer = W) (reading of watt-meter) ‘
Power output to the transformer = Vo, watt (Cos¢ being unity for lamp bank load}.
Thus, efficiency at a particular load, n=(V,l,/ W1) x 100%.
Thus, Yefficiency (%) of the transformer = (Valo/ Wh) X 100,
PRECAUTIONS:-
1):Connection should be correct and tight.
2)) Increase the load gradually.
. 3) Adjust the needle of the instruments before conducting practical.
) Note down the readings attentively.
CONCLUSION:- Efficiency of the transformer is found out at full load and at half
load.
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