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c. Defing the following terms: AN oh S
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Module-2
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c. Deduce the ship betweec)ﬁ'ﬁhm and the line voltages of a three phase star
connected ; (06 Marks)
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With neat sketch, explain the different parts of a DC g%‘ators. (06 Marks)
Give the classification of DC generator. Obtain mesion for EMf equation of a DC
generator. - (08 Marks)
Give broad classification of transformers. Explat! construction of trangformer.
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A]‘/pfS and Construction 0f 2-phase +ransdormer.
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Core
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L9F fs (Made of silicon or sheet Steel With ky. 8ilicen
T+ ts laminated 0 redoce eddy current losses

The Core may be €ther Square or reclangohr
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Derive the expression for emf mducéd ‘inxhc primary or s qccondaq side of a transformer
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A 250KVA, 11000415V, 567h.smglc phase transformer, has 80 tums on the secondary,
calculate: 2 &
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11)  Number of pri .
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iv)  Voltage induced per tum. Vs (08 Marks)
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de = =N Bmw Cosyt (858 = sinfr, §)
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-9 Number of turns

5 flox.

= byt £ iy,
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N Module-4
Explain lbe “toncept of rotating magnetic field in case of stator field a 3-phase induction

machmé with a neat diagram. e (08 Marks)

. Definfesslip of an induction motqgar@ derive expression Qr:the frequency of rotor currents.
(06 Marks)

c. Describe the main parts of .zxmhmnous generator wfth peet sketches. 4 e (06 Marks)

PR PE '“os‘ﬁ

leaf/zﬂ mranmffc e _[_

—y The wincdling vsed ae 3-d &-"‘"CA"@SCRYB) They are

wovnd  Such gt they are [20° aparf From each othey
Lelectricatly]

= fow  tf we provide Sopply 4o Fhese winclings  whech
is ¢ 1k procdutes q resolfant m@ne/fc Hox which

fotates ¢n space .

'}4 '

—> 1§ the phase  sequence ts RYB the Elua
produced  ore e By o when are 120° chisplaced
from each  other

Jet +he flux be rep/esf:nfec( with followr €gm/t'orgg

B = @ sincot
escay , - Sin (wt -2 40
= ¥ ‘n Py - ¢m Sin (wt -120) M dm I )



The +Jotal br re Sultant ﬁ[o-x dT fS VC’.C‘/O" Som of

fr By b Bo
Case ¥ whH=0-6
- =)
e $o= bn Sin(-200) bry

_ _126)
¢\1, Q\m gin(~120 ' e
éy: —O°365¢m cﬁﬁ - —r‘Q{rnQ g (/
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8 -uwt =0
Bors L™ 4o H;

4= op-04= br
2

[88D= 30" (s a0 =

58
®|o
1

m s | — [-b ) ¥ « ) A i 9 5 . =
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tase -2 8 =40’ e s

%R = (‘ng sin (s¢') qu = @ s (€6 -120°) Qf@:qusm/wm)

é'?: 0866 (hm doy: —0-866 Gm ¢8: o’
[y . ,Q\ i g\
From i  cliagram fﬁ/,",q;,. 9_,2/&1
438 2=,

=

C)D: DA =

o J30"
Y
(0s3¢ = BD _ $l P /40\ R

06 —dy  2o34dm) s,
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The magnfiocle  pof @r .ps  Same Ise 15 &
Lot #F Fs rolated H:roc@h 4o

e fn SPQQ £n
Clock cose  clirechon,

Case -irgs B = 120
Br = gmsin (1207 Gy = Gm Sinli20-120)  F= FmSinlhto-210)
QSR = 0-866 dm Ply 20 03-= ,o,g(;gf‘,,

{ rom vector cleagrar

© D= 0A = ¢T
o2

QST/z.
0-846 ﬁm.

e . 0D _
C&Séoqoe

The maxan”uff’ o} dr 1S same as
Hzmugh §0° fn

1:5Um

butr £S  further  polated
0 lockwise clireciion.

Casev  p= (80
By= Gm sn(ed) o= dmsinteo)

=D
$R — 198668 m - —0 8668~
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Sos ﬁro ég
: 0
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3 3¢ | 38\
¢7 =[5 P 3 et )
r € O -S6¢,,
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8o/ we (n  (onclcl that. +he resoltant Flox FS
(lonsiant Value Gr=15Em

. And the resvliant flux votates aroond the Stafor
at a Gonstant Synchronovs speed given by Ns=(20f

TR TR S ST YR (O / T‘

("ITP Ovﬁ Im,

is olt’ Ened as ol fferene bl
Ponchon ot - Ns SO

= Ns - ?‘\/‘.';J'{‘
Ns e
Ns—-N = 8Ns 50, (@ Slarting A5 motor
N = Ns-SNs 's rest N=0
| = /VsCl-SU © [5Z1] (@ Starkng.

f ~ffec{ of S[}P 01N RetoV fréqum(y: 2

"'X aSPeed Of f'O-fd«-me.Lg IfZagne/Fc feelcl .ﬁS Ns = /20‘1f

—> At S+af1( s=1 [/’-EF‘EV noje above) N =0 “*Q?‘fomzry
rodor) S0 Max. relodtve speed with respect to RMP,
So, mat. emf Wil g¢t tadveedl #0 the roter at stark.

—5 The freguenyy of this em# @ shrt s Seme as
95 that of Supply frequency
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S0, velative 8peed is  Ns-N. ) e
—> fAs the IncluCec/ emf n rotor depgm upor

rate of Change of fluse 1,e. pelative speecl ( INVs-N)
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] oo No-~v= 120F-
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.;4/\/."",,' ’\/_ - _l:’Ofr
N's TP Ns
8 - -IP-C) -fr'
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fos  actemoda ; field Gl an Shown .
Non Salrent-

SPol.. _2o,qrxﬂwm6m1wvondma&-‘ihan‘lml
olay  aeas aw left Canslotled .
2 P F=S 'rrau-Od-‘A ba
) — (ental polax areas Qw 5S4

b
He Field Nmyd.u’g P‘Qcﬂ, in Sk

\33 — Rls arn non Soliet- & madbmt’ P
\ out Arom He Surfae of He ot

| SP“J[,S"DM diameln 4 veﬁ

J' : qun ab Vewy b )
; —  which | b4l il la':a il Lmaﬂ

8 a. A 3 phase induction motst with 4 poles is §ﬁppl?cd from an alterniator having 6 poles and
running at 1000rpm. Calculate synchrond'i&« of the indugtien motor, its speed when
slip is 0.04 and fre cy of the rotor gmf*wHen speed is 60%)31: (08 Marks)

b. Denve the emfig 9ation ofa synchmné&genmtor. 2 (06 Marks)
c. A 24 pole turbo altenator has a star onnected ré winding with 144 slots and 10

conduct 3 pér slot. It is driveq‘\"y a low speed Kaplagf turbine at a speed of 250mpm. The
windinggzg"s' full pitched cofls with a distributioy factor of 0.966. The flux per pole is

i

67.3mWb. Determine: i) F{eqyéécy and magnitude of the line voltage ii) Output KVA of
the machine if the total gl?w" fin each phase 18 50A. (06 Marks)
- ) P ‘ ,A'%S:"
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Module-5

9. (a) What is electric power supply system? Draw a single line diagram of
typical a.c. supply scheme.

ANs:

—>  Eleedrical Emray feed of Hhe (ansumer énd s 8”""",“/
in Cemmhnj gifes Whtch 08001(7 are  away fmm

(onsumer (ble of avallabilily 0F matura resoorces ke sater
Coal ele)

— &0 This Pover  Gebs 8m‘r¢h‘~l al a parkteolar place
Colled = Ceneration  secior

—> TD  reach +he (ongumer ¥ has o travel a cerasn
obsdance krhtch s ‘ Catled @S =7 ransmission Bector

- F :na{-, the e[er}rfcﬁy s olisirbutecl among Fhe
Consumers  €generally lw voltage 4isv/azoy) 8UCh
nelwork 1s Callel - Disiributivn Nefeork

— S50 bas:‘axl(d three Seclor clvision.

— As the Generalion ;NPPM few Hevsands of km aQulay
from Consomer, and ¢he Farge of lfo”aée 5enera{e,;[ s
fn  HRV.

— “The mafor [less fhat s afnj 10 8cevr S Copper fags

Nhtch s 2@ loss, S0 fram dh!s Ne@m‘ o Knpw
T Shoold be less, 8o 40 Reep power Gnstand

D vecduce T reans T V0“°3€
—> As we CGanngt Increase Jme!a{ec{ Vollage blc 1/ lads
o problems ' machine. bie WHL  increase  Fransmission
Vo lﬁaSeA Lsing a Hansformer | may be 70 33Ky, 64KV or tssy)
—> go This high Vvollage 2 Adransmtéiec from  genemuts



—>There ave  obfferenf set of Consvmers ') / arge ol
. 12\ St scade

~> lorge scale (an chreclly fake Sopply Srem Aransmissi,
Nelwork- This 1S Knpwn QS primary pistnbution

—> P Small scale sepely Consumars, Supply has fo
10 be reduced 40 lecw valtage {(zn range. of Lisv-
for 3-phase Supply (230v- for single phase ), clone by
0 O drans former  Gllecd  lishtbution yronstormer,

whole  lecirtc Power Supply SySfem has

50, ths
line d«*agrum, as Shown be low

a single
lkw— Generating Voltage

Gereratoss e
Shp Up unﬁ,- uiu uﬁ_wu?' Vehoge shepped op

trans Sormend m]fm AT IAKY | aa iy (20 Kv] kookve k. )
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{ 132KV _br 220KV of lpokv)
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!zz’ 1KY =
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m:mn fEv
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{ ,Sob } [ ¢ Ks&n e
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(;?mvncrs &— l——-> (d!&e Lensomer's
LoptloeRe) £6kv
T 33K —
pr drstebolios
mg((:om 7v,uun U.‘s#n‘bU#OIJ
LANSMMErS 4--J
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Semall l Secondory clishd el -
e I e e g



(b) What is the necessity of earthing? Explain plate earthing.
Ans:
Earihing
T {i fs alsp fermed as Grovrding,

Tt fts a system Which Connecits Specifec
Parts 0f an e[ecm’c Syslem 40 gmund‘

Debntfton:- The protess n whech the inslantaneg o
cischarge  of plechrical nergy dakkes place by

J‘ransfur,‘ﬂ»a Charges af-‘red/y Jo +he earth Hﬂvbgb
low resistane  wive.

Need fov Earihing.

5 Tene 10 ensure
—>  protect  cquipments  from damage dve  Sigh (;Zrem’

Safei(*/ of persona and c‘lfvfcq
Tt ts ' -
cdlone by (onnecting the 1on-current

C&u’ry"ng par of €uipment or nevdral of Soppfy
10 the  Grovnel.

Plate Fardhing>  Here A plht made of efther
lopper  or Gy lvanized iron 7S bured Vertically
fnto the earth arovnd (0Ff from arovnd levet.

=M maindain  mppsder Gonclition, Pot Qoal, lime
mtxdore  avound fhe earth plafe.

Schemalfc, Yepresen fatton

Cast ir?n_&o_vu o ivnt Clambsr

Gopper wie__YL3\ Af—veater ) levet
for Gonnechtonss ', |
! ‘,- Gr ptpe

splh, (:d glim e mixture



(c) Explain the working principle of Fuse and MCB.
Ans:

-:l e
_rvse:

ﬂ‘lf Lanr I"Ll\ﬂﬂ PI’?-’] E.«‘Pl{:{' d _f ‘ﬁUS e ?._5 ;: ea ’J-'?'-iE‘,‘ e ,r'r:-_f'l'lr_{-;"'l

ol plectric current.
Heat ks procluced - +hen
When heat  proclociion & mere plue fo Ctxcessive

flow ©f turrent, H mells 1he fuse HhECH
nermally has a Loeo mé”a‘f’g point, therby Preveniing

any clamage #0 electrical qppliances.

The  dhicliness ol IUSE wire 1S gﬁ;frm;r;i ii}“d
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- the

[l i

A for fuse = Alley of 4tn % e,
N I a1 ﬁr}rllf&'l’( I.I‘_"":""F'”t"lr

f
_Q'.Illlf'uff.f[";." ﬂ‘,ﬁ'r.’l'[ L
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; ' e) fac 0 be [ sl et
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» "ll.) i/ :}(?‘I‘f ,-'rl.f‘l ST Iy Feice — zfﬂ;; . m],open/j’{gm;n;w

0 ther  elmen 8 lver.
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cwwtt on case 0f any faott esccors in The Grwit

b @eerf(,‘/.‘ng the tha of current

2+ Pre vmhng the wires From Q”]‘A""ﬁ fire s or breakdmay
3. Terminafing the Current from he Circvl fashorl

Lo Prevention from  blackoo?s. Symbols 0F hi"

==
|

il breaker.  —TT—
oy mmadore  Cirwft breakier
/

———
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————
(m¢g) —

It TS auigmadicall
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& Reslorakon of  circoft SUPPly is possibe  guickly
mea bot  fvse Jas b be replaced one s 1rips
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10. (a) Explain components of low voltage distribution system with neat
sketches.

Ans:

(omponents ©OF  Dishribofien  System.

g} System
Mhtch  frans fers Pover frem Hransmis8ion Y Sie

1o cbstvufion  System.

i) PEecEer - G:Jncluc.f‘nr Whech fbnﬂﬂﬂvfj clisiribudion &

Spbslatien 10 Poser—whert Qe Lhere POXES

fs ligtribu rect

Hm

ot ps a shep dlown
el (an be Y oran on

5

FT?} D;‘S%ribuﬁ'ﬂn fransfnme:f.:
Iransformer fn Rhech
primary  ancl geeconclary.

| Ootpot  vollage is  Ll@yv- 3phase

- 230V~ | phase
| PV) Distributer - - (ondvcdor from  whech ;"a’ppmgg

are daken +0 guppiy (onsumers.

E—

VY  gervice maing - Small Cable Whech {ﬂmac:é;
distribo tor to  Consumers me,Jer.



égm u'gi-lajﬁ clistribotion system (Luov § R3ov)

al i S ,{’f _
for domestec (0NN orcial and S )
or - _

C[ﬂ-&g."ffﬁai—?aﬂ pf Distitbution System.

of Current - D¢ Olistribolion Systery

. n nalure .
> Based © : AC olistribusion systen

Baﬂe&l on Trp.g o f {ans-f-ruc:!r‘w - oVer beacl gy sfer
- vndler grovnd System
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= E,ased! on S heme

low Vo Hage(Lv) A sirt butien System operates at
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S\ Sem,

— lpads (onnected 40 Soch N are ot dher
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Block diagram
e 1 4
Distrbutton Substalion

|
l feeder fe eder 1 Leeoler

93"/“%1.01-

~Ste :r”‘jq )r
3% anst n//Q/
Di St bU}f\l’

)DI Vice /77(11/)

Service mains, >pfvfe ma,m

f Tomestie] [ smald SCalej fﬂnelusmwtj
| Commercial.
Lonsomer . Consvrner Consume,

(b) A consumer uses a 10kW geyser, a 6kW electric furnace and five 100W
bulbs for 8 hours. How many units of electrical energy have been used? Define

an electrical energy unit.

Ans:
Hi ey 1= \
i) 692»\]/)217‘ — 10 KkKW x 1 (howz) X 30 (di"tis)
— 300 Kwh. 1
\,> Clecttue fumer = 6 KW X 2 CMWS) X 30 (QLMS)
= 3@0 KW[’" |

\
(;@),5-/%!'\4‘%)5 = 5x 01 knw X Z(hows) X 30(dwjy |

120 Kwh

-
—

- Toddl Und ¢ im A medh = 3@ +360 4120
= FQoKWh

S0,  .7golUniks.

{_/HW A s omswmed 4hd geyser ound Electrie
Fuwmacs s on Fore 1 hewr ond 2 howns in & day

ek ] :




Fleckicity bl

—_—

P{I}[JJ&J’ Vﬂf?}%ﬁr Cl-f %GUSE é'fm'l’,rdj GPPEI"GH{JES_

= Power F-::l#ng of appf:‘am,a_-; L ECE Uguﬂg@ EE
mendioned n Watts

= The chobrictly bl 1S Callolate fn Ferms of
Unk

Unf - Pne  Kwh B Congederec!  as untt

icelp watt hovr= Howe {unt

1

io@ one

Outly ik = (Watlage ¥ heorsin aclay (2) )fjoso.

I‘mnfhf'u l<tah = (“ﬂﬂ%f‘fwuﬁm Gmm'f‘*{%ﬂ”*))/fﬂﬂa
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(c) What do you mean by electric shock? Write a short note on precautions
against an electric shock.
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