ELECTRICAL LABORATORY PRACTICE

Name of the Course: Biptoma in MBCHANICALENGINEERING SO F -l (0-0-3) 1
Course code: EEP 421 Semester e Eme (‘\1\1: ‘
. Semes 4th

Total Pefilod., o490 Examination 4 hrs
Lab. periods: 6 P/W Term Work 25
Maximum marks: o[ 75 e voiage requir e | End Semester Examinatioponet ik (Zpt;

\ri

Caurse Objectlvesr g nfthe Vo and invertec . WU Moor
Students will develop apability: towaxds _ Ll requency drives
K Obsqrve and adeqtlfy electucal components | ‘ h
. Measurmg earth resnst'mce
. Operatlon and perform'mce measurement of electrical machines

[

SrNo™ % EREES Content
' 1 - Study of different parts and identification of ter munls :md testing of insulation
o f resistance of a DC machine C1CH
2 Study of 3 point and 4 point starter q ador and study of
3 ‘Speed variation of DC motor by field control and armature v oltage control method
v ' ) r < v, ' - ) . .
g “ldentification of terminals and determination of transformation ratio of a single phase
" ‘transformer.
) Determination of regulation of transformer by direct loadings
6 - ' Mé'asd'rement of earth resistance of an carthing installation
£ tudy of PMMC & MI type instrument | .
D e _Start and run of a 3-phase induction rotor by Star-Delta o alternatcd
. 9. Caonnect and run an dlternator and starter, measurc the terminal voltage on different
load condition .
10." Start and run @ synchronous motor and measure its speed at no load
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. DIFFERENT PARTS OF D.C. MACHINE
AIM OF THE EXPERIMENT: To study:the different paris of B.C. machine
(Motor or Generator). : i e o Bow E
APPARATUS REQUIRED: A model of D.C. Machme.

" MACHINE SPECIFICATION:

Type: ... Volt.: : Amp: Wound:
O/E: __Speed: Number: _~_ Rating:
THEQRY :- A D.C..machine that converts mechanical power o glestrcel
power is called a D.C. generator. Its principle is given by Faraday's law of
electromagnetic induction and direction of motion is given by Fleming's mght
hand rule. _ o

A D.C. machine that converts electrical. power into mechanical pawer 15
known as D.C. motor. It works on the principle that when & canductor
carrying current is placed in a magnetic field, mechanical force scts 0n the
current .carrying conductor and as a result the conductors starts rotating. 41§
direction of rotation is given by Fleming's left hand rule.
DIFFERENT PARTS OF D.C. MACHINE

A D.C. machine consists of the following essential p

and satisfactory performance.

arts for its operatien

(1) Armature . RS (ii) Main field poles
(iii) Commutating poles or interpoles (v) Commutator
(iv) Yoke ' (vii) Brush holders:
(vi),Brushes:" : . (ix) Bearing
(viii)Brush lead (xi) Shaft

(x) Cooling fan (xiii) Bed plate
(xii) Eye bolt . , (xv) Coupling . - .
(xiv) Terminal box - (xvii) Enclosure

(xvi) Name plate 1 ol s 74 i1} 3
i Armature: It is of cylindrical shape rotaing between the stationary
magnetic poles and consists of slots, teeth, core and winding in the slots.

The rotating armaturc is subjected 10 alternating flux, which gives rise 1o
eddy current and hysteresis 10ss in the armature core and teeth. Hence 10
redl')CC eddy current Josses it is built up of 0.4 to. 0.5 mm dynamo sheet
sieel laminations, insulated from each other by a thin layer of varnish.
Armature windings. of D.C: machine is responsible’ for generation of-

induced e.m.f, Simp

armature of D.C.
.ot the centrifugal force by wooden or fi

upper portion of the slot. Slots use

shape. R TR RO
Main poles: It is the stationary. part of the machine, .consisting of pole
body, pole shoe and field windings

sheet steel L
shoe are normally

field coils placed on
er area, there by reducing the air gap reluctance and giving the desired’

T

flux distribution 10 Jlimit saturation in the teeth-of ithe atmature. Flux ~
produced by the main pole is of constant nature and as such there are ng"
iron Josses i the pole body, The main poles are secured. {0, the yoke by”

oA I DALY

means of bolts. > ,

i Commatating poles or Inter pol‘es:”’l"'ﬁére a‘;e‘ arranged mid .Wﬂy'bﬁwﬁeﬂ -

. the main poles with inter pole wiriding‘-on" them, in- order' tofimprove

le lap and wave winding are commonly used for the ©

‘machine. Armature coils are ‘properly hold . in slots
bre .wedge inserted in the "

d in d.c. machine are of rectangular

(Series or shunt), These are' made up of ™
aminations of 1.0 to 1.2 mm thickness. The pole body and pole' -
parts of the same lamination. The pole shoes support the'-
the pole body and also spread-the total flux over a """




..c"""MK«’; undeg loaded condition of the machine, Thus these poles & -

—;;;;;:- spar¥-less operation of the brushes 2t the commutator. These are

. are bolted to the yoke.

iv. Yoke: The ower farme of the maching is known 2 yoke. It is made up of
cast sieel or forged sweel It serves as mechanical support for the entire
assembly of the maching. h gives the magnetic path for flux and hence
known zs magnetic frame.

Y. Comnwmmr Tae Gmetion of commutzior & o coliect the current from
zrmzumg, I = Duilt up of a number of wedge shaped =agnents of high
conductivay, berd drzvin coppe, assembled over z szl cylinder and
imsplated from zzch other by mica or micznite of zbout 0.%mm thickness.,

The ends of the amatire coils are connected o the commutator, which
wogether with the brushes rectifies zliemating em.f. induced in the
aymeture coils znd helps in the collection of current.

vi. Brushes: These me needed o wilect the current from the rotating
commurtzor or w0 lezd the cumremt to it Normazlly these are made up of
carpon znd z:z;hizfs 30 thzt while in contact with the commutator, the
comumnzLy surizce 15 not spoiled.

viL Brush holders: Trzie me wsed o accommodzte the brushes. Where a

' spring PHESEES the bnzhes zgzinst the commtator with pressure of 1.5 to
20N (0.1100.25 Kg/cm2),

viiLBrush lead: The trush lezd is 230 sometimes knovwn 23 the pig-tail. Itis a
piece of wie vmrm.u w the carbon. It is made of a copper conductor.
znd 2s papose 5w mzkz a comnection between the brush and a point | |
outside the cireust. 2

ix. (ix)Bearing: It 15 the imponzmt pant of zll types of rotating machines.

Their mzin function is o support the rotating part and to zllow its smooth :
tion with minimum fncion. [t s of two types ball bearing and roller
bmng In smzll machines bzl bearings are uwsed 2t both the ends. For
medium size machine roller bearing vied at driving end and ball bearing at |
. the non-driving (oomemnaior end) end .

x Coolingjaa: A wrding fzn mede of cast won i3 2lso fitted on the opposn.
side of the comrnutzur thaft, A3 the amature starts rotzting, it also rotates
and gives f,":‘.’} zt for coimg the ameture, '

xi Shaﬂ: i 15 made of rmld veel ad reats on the two bezrings provided in
the side oovers. The amature md commutaur are also fitted on the shafl.

3iL Eye bolt: I"‘ eve-bult is prowided with the body generzlly on the top for
ifting e machine. f

xiilBed pkae' The wed plae i 2w knowm zs the base of the machine. The 4
machxe ¥ fined on te foumdaion and is mfwd a1 the bed plate.

xiv.Terminal box: This is 2= meulzed box which caries the brass nuts and

boits o 'A'h:’.xiz w'"v:f; fromn the bnshes znd fizid poles are brought oug for
Conneion with e exems’ cirosi

xv. Coupling :- !1 is the mecherics] wonmestion berween the shzfi of the
generaaor and tha of the p ,x...x-.- mover winch deives the generztor. add

xviNume plate :- It is the mont essersial pan of the machine which gives the
saing of the machine, Like make, volt, zrp, womd. rpm, HP, KW,

. OBDU ¢,

xviLEndosures : 1 prosects e rnaghine from externzl agencies.

CONCLUSION - Fron the e expainmet we - bﬁcfkﬂfﬂf‘ﬂ-“# about -

tue D.C. mnachine (resox o generzton) and thetr pans.
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INENTIFICATION OF TERMINALS OF D.C. MACHINY.
AIM OF THE EXPERIMENT: Todentify the pair of terminals of a D.C.
compound machine (D C. generator or D C.amowor) by using serics testmp board.

APPARATUS RI'IQl?IRH) -

| SL | Name of the {Mn | s,uéﬁiaﬁohﬂ”(j?f'
 No | Apparatus

T {D.C. compound {D.C. | comee- N
machine . |
2 | Series testing } ———- m————— | |
board with i
| 100W lamp | 1 |
3 |Parofleads | - | e lmts |
4 | Combination Insul- R --- %
plier ated . | |
5 | Screw driver = == & | |

INTRODUCTION:-According to LE. rules whenever a newly machine is |
installed, 1t must be tested. To know the terminal of shunt field, series field, |
armature wanding and inter-pole winding before starting the D.C Motor. Orte can |
do the correct connection of the motor after knowing the terminals. So,to identify
the pairs of terminals series testing should be performed.

|

PROCEDURE:

. Connect series testing board with the supply mains and make 4t sure that the
phase in the test lead is coming through the lamp to avoid earth leakage
circuit. _

2. Connect phase lead with one of the terminals and newtral with another
terminals one by one. The terminals at which lead give spark or ldmp glow:is
the pair of the same coil. Also observe the light (fllumination) of the lamp, if
any.

3. Similarly find out remaining two pairs and observe the light or Spar'kuu,

4. The paxr on which lead yive spark or lamp glow very dhn are the terminals of
shunt field winding i.e. Z, and Z, . Fig. (a).

5. Connect phase lead on any of the brush and neutral lead with remaining four
terminal$ one by one. The two terminal on which lamp glows bnglt is.pair of
arinature terminal i.c. A; and ‘A3 . Fig. (b). 1

6. Remaining two terminal which give bn;,ht light ‘on corinecting ‘testing:ledds |
4re terminals of series field winding i.c. Y, and Y3. Fig. (c). |

CONCLUSION:-

L

| Sh | Tifumination of lanip Pairs ‘of terminal

' No . . 5

(1 Dim or spdrl e Shunt winding Z;, Z,

t2 Bright (with carbon bruch) .| Armature winding A;, Ay .
I3 Brght % . Séries winding Y, Yo '

(L) @ i

udaAltiticyu vvidi vail



‘s g o 2 T & ) . P ‘e g .

1. Taelzep glow Gy O lcad grie cparking because 1t has resistance.
2: The lamp glow bright vhlile conmecting Jead o series because it has low

oy =l
3 Thi bw glow begit while connecting lead to carbion brush and armatire

tmzfnk«becawc one terminzl is commected directl, 1o the carbon brush and

a{noﬁrx. 'Mﬂ!ougi the afmetur e which [28 very low resiztance.
PRECAY TIONK:
3}",- Before wetimvg, the machis.. showld b 4 commecied fromthe supply.

i N A , ) v . " i

2 Use 186 or 200W, 250V barmp fo5 weries testing board,” A

.

3. While tesuag use thin fese wite in testing bozrd, o
4 The phase leas should be con eeted through the larmp

Scanned with Cam
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STUDY OF THREL PQINT STANLER
AINM OF THE X FERIMENT o plady e dif¥orom pats of Dwee prans 1) €
OO LR
APPARATUS REQUIRED:

Fl.\"’m Name of Hems Type Hange uantity
| | AR LT I IS D = .
| 2 { ombunaton Int ulated §
4‘ pleer
) Sorew diiver . ;

FHEORY: Whon & (d.c) motor 18 conneced 10 the sapply, hoavy coment w8
fiow through the armature a8 the armsturc jesisiance 1© ey Verm Nhomrovmeer D o
no back e f in it at the time of sarting Therefore 1o reduce thas high starag
current, Fesistance 1 connected i sencs 10 #ic armistere K the ture of starntng Uw
motor. This resistance ¢ pradually cut off as the anmature gaims 70 bedas e
armature develops back em{ and hence the current falis Thoercfore, o star @
(d ¢ ) motor ,a starter having vaniable resistance 18 reguined

CONSTRUCTION OF THREE POINT STARTER:

Three point starter 15 used for d.c shunt motor and consists of u oo g
parts.

(i) HANDLE :- Hand operated insulated handie 1 moved feom “OFE posdos
CON' positon for starting the motor 1 ¢ slartmp resstanc o gradually cut of! wul
thus startng current Iy reduced 10 & low value

(ONO-VOLT RELEASE COLL - 1t convists of then wite of many et and
connected in senes with the Hicld winding of the motorn 1 o magnetized wism the
current flows through the shunt Hicld winding 10 funca o o sttiad U [EFEN B
of the starter and keep it in the *ON' posiion 31 prosect e metor fTom sudden
power failure o1 by opening of the field croust which desagetised the stater ane
and fulls back 10 the *OFF! position by the scteon of spas geig

(HHOVER LOAD RELEANE CON - oonsisiy of fow tern of Buch wite sl
is connected 1n series with (he amatare ke functon 1 W dosegnetisg Bt vl
circuit, so that the cument Howing in e cleou onsgnel wisdeg b ogesl W U
armatwe carrent 1t protects the ol from over bomdug condtiony Ueder
overloading Mool draws and CxOeSSIVE cunonl wnd e caliaisgiaet get e
pragnetsed us @ resull i aract the ron part (Upping plangar | e sl sisabang

the coil of no-voll relesse which gets domagneusod and fvkosmas U el @ b

retwrn back s *OFE" postaon
GOSTUDS OK STARTING RESISSTANCE -

While starng the d ¢ molor, the sl & o sioliod mee B S el
winch includes the complete reststancs of &l e sops @ W Fosede e,
hereln feduding the SAMINE owmrednl 10 & sale value Wiol U soia B gained
appr e abile speed the starter mm should be moved Sowly o o B stads 234 s
finalhy vuiting out wll the rosstance sops and e wom koo provided o e
UG i wall besd Dendy spanid Wie sron palos of S bohdang Tt gt | N
vall folepsed
(AFIRAL SFRING - 1 Basoion 1 W teedoie Uk shalee @ e Bie EE
postteon 1 pives s anoobaiioal JoIoe 0 e a0 W 0 IR Bl s g
Pt whol wee-vedl BCousg OF ever bokd folcese ol DOSRaERIAROD wlideY
pudden poswer fathae o ovaiion
Pl 4V E TEEMIN LS o Gonorally e dommanats of @e sanon L2 smd A v
h‘l'\h.q‘.h! ol wihseh e vontiooed ¢ x‘)-}\t“\‘l&‘\"ﬂl_! WOAW Jwming AT 9 Al Whas
ficld toroang wnd (G st ol of the st
CONCLUSION & P rown the wbod oapaimmead we oam &0 Raow st g
Sepoinl stalior ahd it ocesna for aang @ U0 B sk
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STUDY OF 4-POINT STARTER
AIM OF THE EXPERIMENT: To study the difterent pacts and functions of
4-point starter.

APPARATUS REQUIRED:

SLNo. Name of items Type Range Quaatity

(1 4-Point starter D.C. —_— 1

| 2  Combination Insulated — ]

, plier

| 3 Screw driver — 1 !

THEORY: When a (d.c.) motor is connected to the supply, heavy cusient will
flow through the armature as the armature resistance is very low. Moreover therews
no back e.m f. in it at the time of starting. Therefore to reduce this high starting
current, resistance is connected in series (o the armature at the ume of starting the
motor, This resistance is gradually cut off as the armature guins speed because dhe
armature develops back e.m.f. and hence the current falls. Therefore, (0 slart a
(d.¢) motor ,a startet having variable resistance is required .

CONSTRUCTION :- Itis also consists of the following pants (as in case of 3-
point starter).

(" Starter arm or handle

(1)  Studs or starting resistance

(i) Spiral spring

(iv)  Live terminals

(v)  No-volt release coil

" (vi)  Over load release coil

This starter is used with shunt and compound motors where much variations
of speed is required. As compafed to three point starter, one important change has
cen made i.e. No-volt release coil has been taken out of shunt field circuit and
has been connected directly across the line through a limiting resistance i series.
One more change is that there is found live terminals L1,L.2,Z & A respectively
connected to positive terminal, negative terminal through protective resistance, field
terminal and armature terminals of the motor. '
WORKING :- When the arm touches stud No.1 then the line current divides into
three parts (i) on¢ part passes through starter resistance Rs., series field and moter
armat ure, (ii) the second part passes through the shunt field and its field rheostat
Rh and (iii) the third part passes through the No-volt release coil and current
protecting resistance R.
1t should be noted that in this arrangement any change of current in the shunt
field circuit does not at all affect the current passing through the No-volt release
coil because the two circuits are independent of each other. So the electromagnetic
pull exerted by the No-volt release coil will always be sufficient and will prevent
the spiral spring from restoring the starting arm to off position no matter how the

field theostat of regulator is adjusted.

CONCLUSION :-

We study thé four-point starter and got a brief knowledge about it.
see No Volt release Limiting Resistance '

‘ L,
R NV

Over Ioad rélease-
Vosop ot

; ,Schérnatic diagram of four point starter
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SPEED CONTROL OF D.C. SHUNT MOTOR BY FLUX OR FIGLD
' CONTROL METHOD
AIM OF THE EXPERIMENT: To control the speed of a d.c. shunt motor-hy
flux or ficld control method. -
APPARATUS REQUIRED

SLNo. Name of items Type Range Quantity
¥ D.C. Shunt motor D.C. 1
2 3-point starter D.C. —_— 1
3 Ammeter M.C B — |
4 Voltmeter IVl G —_ |
5 Rheostat —_— Sl l ,
or field regulator
6 Tachometer —_ _— 1
7 Connecting wires S.W.G ———  Asperreq.
8 Line tester I
THEORY :- The back e.m.f. for a d.c. motor is given by,
E, = ®PZN/60A /

= N=060EA/®PZ

=  N=KxE,/®, Where K=60A/PZ is a constant. .

= N«E/o,=>N«E/, (" ©«l), Where If is field current.
Hence this equation clearly states that, speed of the d.c. motor can be controlled
above the normal range of speed by decreasing the fluxie.by decreasing the curgent
in the field circuit by including an external resistance in the form of a rheostat as
variable resistance.
PROCEDURE :
(i) Connect the d.c. motor as per the ckt. Diagram
(i1) Ensure that the external resistance in the field circuit is minimum.
(iii) After ensuring step (ii), switch-on the d.c. supply.
(iv) Keep the applied voltage to the armature constant at its rated value. Vary the
field current of the motor by inserting external resistance in the field circuit and
record the field current and the corresponding speed of the motor.
(v) Repeat step (iv) for various values of field current, till the speed of the motor
is about 1.4 times the rated speed of the motor.
(vi) Switch-off the main supply to stop the motor.
(vii)Plot the graph of field current (I,) Vs change in speed of motor(N).

TABULATION:
l. No. Field current ' Speed(N) | Armature veltage(V)
(I) in Amp. ~in RPM in Vol¢. '
PRECAUTION: .

(i) Right terminals should be properly connected according to circuit:diagram.

(iii) Fuse wire of proper current capacity to be used.

(iv) Do not increase the speed of motor beyond 1.4 times the rated speed, otherwise

mechanical stresses will be high, which may damage the motor.

(v) Field current should not be decreased to a very low value, &
CONCLUSION: From the above experiment it was found that the shunt motor lg :
changes its speed by varying the field flux. So satisfying the working: formula, @ f

NT o1l

Mot NS
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SPEED €ONTROL OF D.C. SHUNT MOTQR BY ARMAYURE (4
RESITANCE ©R RHEOSLTATIC CONTROL METROD

AIM OF THE EXPERIMENT: To counirol the speed of d.c. shunt wotor By
armature resistagce contral method. '
APPARATUS REQUIRED:

S&Na.- Name of items Type Rapge  Quantity
r D.C:. Shunt motor D.C. _ 1
2 3-point starter D.C. — 1
>3 Ammeter M.C [ e 1
4 Valtmeter: - MC. —_— ]
3 Rheostat — 1P Aol U
or field regulator
& - Tachometer —_— i
% Connecting wires SW.G —— As per req.
§ Line tester —_— . — 1
THEORY - The back e.m.f of a d.c. machine is given by
E, = ®PZN/G0A '

=i N=60 E A/OPZ ,

=5 NFKXE,/®, Where K=60A/PZ is a constant.

= N (V-1 R_)/®, Where E=V-IR,

= Niee (V-1 R, ) (Keeping field current constant)

>N V-I(RFR), (Ris the external resistance in armature)

Hence: this is clearly states that speed of the d.¢. motor can be controlled below
the: normal' rangg of speed by varying the resistance in the armature circuit insluded
in tie form of a rheostatas a variable. :
PROCEDURE :

(i) Conneet the*d:c. motor as per circuit diagram.
(i) Ensure that the-external résistance in the armature circuit is maximum.,

(i) After ensuring step-(if), switch-on the d.c. supply, as a result motor sl st
running at & low speed. : ' '
(iv) Keeping the field current torthe shunt field constant, vary the voltage applied 42

<" the:armature by varying the external resistance in the armature circus.

(v) Kecord the applied voltage and the corresponding speed.

(vi) Repeat step (iv). for various values of applied voltage to the arnmature till" the.
rated voltage ofi the motor and record the corresponding speed.

(vii) Switch-off the supply, to stop the motor.

(viii) Plot the graph'of armature voltage(V) Vs speed of the motor(N):.

_ TABULATION
SI. No. || Armature voltage |  Speed of motor | Field current(l)

(V¥)in: volts . (N)in RPM in amp.

' ‘ | |
i . -}I

e

CONCLUSFON:- Herice we conclude that the speed can be controfled below rated:
speed by using armature resistance control method.

£ T
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IDENTIFICATION OF TERMINALS OF 1= @ 'l'll\‘\N;x'l"mtr\lll',n (it
POLARITY TEST OF - TRANSFOIRMYD, (e
l[ |
AIM OF THE EXPERIMENT: To wentity the l(-i'nxxigynnl:; ol e Lo b Apansbormier, 0007 At win
APPARATUS REQUIRED; NN of “tftans fec mateay reedfh G0 1

v
SLNo.  Name ofitems —— lype ‘Rungr Quuntity j| Yo Jean
I Voltmeter MI (0-300) g !
2 Volumneter M. (O0-500\V | j
3 Connecting S.W.G, 320 As per requirement !
wire
4 ~ Line tester - —— |

THEORY: Each of the terminals of primary as well as sccondary winding, ol u
transformer is alternately positive and negative with respect to each other, 111 ensentinl
to know the relative polarities at any instant of the primury and secondary terminnls
for making correct connections under the following type of operation of (he
transformer. (o
a)When two single phase transformers are o be connected in parallel (o share the
total load on the system. LR

b)For connecting three single phase transformers (o form & 3-phase bank with proper
connections of primary and secondary windings. :

If at any instant, the induced emf, E, in (he primary winding acts from the
terminals marked A, to A the induced emfL, in the secondary winding will act from
a,toal i.e. ifatany instant A | is positive and A, negative with respect to the applied
voltage V, across the'primary winding then the terminal voltage V, across the
secondary winding will be positive at al and negative at a,, -

If the two windings are connected by joining A, to a, as shown in fig, and an
alternatirig voltage V, applied across the primary, then the marking are correct ifthe
voltage V, is less than V. Such a polarity is generally termed as subtractive polarity,
in which the-induced emfs in the primary and secondary windings arc subtractive
polarity for Uansfonner-cohneqtions, because it reduces the voltage stress hclwcgh t
the adjacent leads. In'case V, is greater than V, the emfs induced in the primary and -

secondary windings have an additive relation upd the transformer is said to have

additive polarity. Trems F0 rcma-_\‘ﬁm Ratto(K) = —‘é” - % . Np_«;f;
PROCEDURE :- Al ol P s ' | N e ]

1.Connect the circuit as per circuit diagram.
. i . \ )
2 Switch-on single phase ac supply. v ‘ .
3.Record .the voltages v,V and vV, 1t s advisable to usc a single
voltmeter with probes to measure these three voltage. In case V,< V,, the polarity

is subtractive. 70 Ty B, o A
4 Repeat step 3; after connécting the terminals ‘A and a,. The transformer should
be disconnected before making this change. In this case V,> V,, which indicates

‘. F s » 'op i

additive polarity:
_ 5. Switch-off. the ac supply.
TABULATION :- b
l. No. Voltmeter Voltmeter Voltmeter | Remark
‘Reading., ‘Reading. |  Reading
in Volt(v)) | in Volt(Vy) in volt(V;) st
= B | M’(Nﬁﬂaﬂf
: . oot d‘lﬂmd(”m ton)
ngle

{ we can identify the tcrm'ihali\?f an i

oudallilicu vv@ Cam

CONCLUSION :- From this experien
phase transformer.
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REGULATION OF A TRANSFORMER

AIM OF THE EXPERIMENT : Detcrmmatton of voltage regulation of a single
phase transformer by direct loadmg | '
APPARATUS REQUIRED :-'A I-PHASE T RANSFORMER'
“MACHINE SPECIFICATION
Transformer :-Phase - 1 ,Cycles/sec - 50
. KVA-1,Voltage-230/230V

Tl 00y .

z'INSTRUMENT REQUIRED :- | o

SIN_O .o Name of the Type Range = | Quantity
} : . apparatus 7 | IR

{14 v Variac e AL fo e (020N T} o1

1123 * Voltmeter . ML (0300)V b 9

' 3" Amrneter L S, ML | ' (0 S)A J,' : !. 1

: 4-% ~Load box- - "Lamp load_ (o-zoop)w 1

1E “Linetester = - —— b onine ant ]

"6 " Plier | ~ Insulated -L G 1

Joovi i - Connecting wire S.W.G 3/20 Asperreqmrement

LY ¢ N
THEORY < The change in secondary terminal voltage from 10 load to full load at

constant primary voltage expressed as a percentage or per unit of the rated voltage
15 known as voltage regulation of the transformer

If \._.,I,.M = Secondary terminal voltage at no load. , . R e Goenes o e
e, Y= Segondary terminal voltage at full Tal, kil S AT RS
Then % of voltage regulation = (E, - V,)/Rated voltage x'1 00 "'t ¢ bt
But no.load terminal voltage E, is taken as rated % vbltage regulaﬁdt’t Vs

_(EZ 2)/E xlOO LTI i L G Vo Y
and* per unit regulation = (E, - Vz) /E, _—
PROCEDURE e e ks t fop.Jaran kol ")

1 Connect the cxrcult as per circuit dlagram

11 A.ll the Joads is made zero by sw1tch-off all the switches,

iii. Give..A.C. supply to the variac . .. 0t o o

IV\ Adjust the variac in a posmon such that full load pt‘imarysilo'ltage is fed to

) the transformer. i W B
v, Record the'voltmeter reading in the secondary side whtch is . §e,condary terminal
ltageatnoload,”h’_ ot Toal. T odgR e tess. i of or il
Vi. $w1tch -on the load box sthches in steps .
vii, Record the ammeter reading. .. i« 1.0 luad e

viiizRecord the corresponding voltmeterreading when' the ammeter shows the rated
Current of the secondary side . This voltage is the secondary terminal voltage at
i ﬁﬂl‘load

1x‘ ﬁéﬁ T;Jéulate the voltage regulatton usmg the tormula L e

TABnL . | .

SI. No. | Load current Voltm‘ctcr(V ) - Voltmeter(V,)
.. 1 ()inAmp. reading in volt reading in volts
L. S A

o — N -

ouvdailiicu vwiul vdm



CALCULATION:

Per.unit voltage regutation= (& -V )& = — %,

-

Percentage vollage regulation = (Z. -\ ;
CONCLUSION :- The voltape reguiauon of the mansions= 1

in per unit & % 1n percentage

-

V.
,/_\ -
A £
\ 4/ /‘
,'
— = —
A9 %7 :
Wi Y ";; ,,.- -
S - I =
o — y -
= ‘=
o

Connection diagram to determine voliage regumimon 07 Snge Pras
trapsiormer
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" AIM OF THE EXPERIMENT :To study the star-delta starter (Y-A) starter,

connecting and running of 3-® \qtuml cage Imiuttmn motor and measurement
of the starting and running current . e

APPARATUS/\L\CHIN E REQUIRED:

TITTIFEFERITEREE

SI.NO.' " |7 Name of items Type Range Qumttﬁy
1" | Star-delta starter A.C. e — 1
2. 3-® squirrel cage ML BT ALY KRS
L Induction motor AC. U e 1
3 - Ammeter M.L i S = |
4 - Connecting wire SW.G  [-—= | Asper req
3. “Combination plier  |Insulated |[=-—--—v 1
6 | Screw driver omm——— 1
2= -Line tester 1

et

"THEORY :- Star-delta starter can be used ,prowded the starter winding of the
motonis' designed for delta connection during its normal operation Th1> starter
starts the motor first in “STAR” condition and when the motor gains about 75%
Speed’,the connection is changed to “DELTA” by moving the handle quickly in
run position. A four pole double throw-switch is generally used to change over
the connection from star to delta .It is also provided with no-volt release and over
load release which protect the motor against sudderi- failure of" ‘tuppl\ ‘and over
loading on the motor respectrvely and to stop motor a STOP- PUSH button is
used .By connecting the motor in star cormectron dunno stamnc the applied
voltage' to- each phase of the winding is reduced to l/}.’S or 58% of the line
voltage in delta connection .Thus the starting line current in star is only one third
that in delta, ) BV ot

L it perphase—(l/\/?a)l ~ (1) g
Where I = Starting current per phase if the rnotor is started in star.

I => Starting current per phase if the motor is started in delta.

; In star connection line current i§ equal to phase current, so L/phase =I/line

But in' delta connection line current is equal to. *13 umes of -pbase current.

- .Hence I /phase =(1/N3)I line. '
Pg.ttmg the above values in equation (i) pomat n RS SR
' we have I line. =(1/¥/3) (1V3)I4 line=(1/3)Lc Tine Y E T
Hence we found that ]me current is 3 ttmes more if the motor is started
- Without starter "'"'f ' g
' Thé'torque 'int “STAR™ conriection is also decreased and is onl\ one third
thatm delta Hence the Star-Delta starter can be used only with motors where the
load torgue at the moment of starting is not more than about 50% of the rated
tarque; Thrs,starter is. used for motor having output from'S H.P. to 15 H.P.
OPERATION:

When the handle operated in “STAR” position the ends Aa, B, and C; of the
motor become short circuited and A;, B, and C; get the supply .The motor
becomes:in star and-gets 1/ V3-times or 58% of the full voltage by which the
motor take 1/3™ current of that which the motor takes by starting directly in delta
giving full voltage. After taking 75% speed the handle is moved to delta .In this

position the ends C;A,, AB; and B,C; are short-circuited and each joint gets
" “...sunnlv. which connects the eunnlv in delta Now the. mnmrmnn ll 'i and




- —— . o e A < mar i L R T O

lhc hud\ €., £ dn full The motor ie taking fall corrent thereby giving the full

lmquc 1

PROCEDURE:. .

,(2), First read out Ihe name plate of the gtarter as well as rating ol i

1:(3) Remove the cover of the starter

@) Then study about the over load circuit and no-volt-coil |

1) (5)' There are 9 terminals of the starter in which 3 of them wre of line and

' lc]nhining 6 terminals are for motors e, Ay 1 Crand C A,

((j st phase sequence ol the motor

(:7) (.umu,ul the motor as per ckt. dingram | ]

(8) Switch-on the main switch and make the handle in 8’ l/\l' pamillun 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 :-

() Setting of the O.1.. current of the motor should be same oy per given rating,
on the name plate of the motor .

(2) Starter should be well carthen .

(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 :-

]

SLNo. In STAR(Starting) In DELTA(Running)
Starting | Steady Starting Running | Steady Running
current | current current current
inamp. | inamp, in amp., in amp,

\\.

CONCLUSION : lhe Star-Delta starter was studied and we got a brief
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.Bl

(1) Mechanically operated Star-Delta starters are gencrally used with motor
having an output from SH.P, to, 10 H,P.

(2) Automatic air break Star-Delta starters are employed with 20 HL.P,

(3) Oil immersed Star-Delta starters are suitable for 50 H.P.

Mo
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