ot (Electrical)
gawnEa (Electrician) - s=wriw

v 2.7.106 3 wwifaa e

TEERER - R - @fweor - EMF s (Transformer - Principle - Classification

- EMF Equation)

IqAV : I U & A A oA faforfaa wRF w A e

o TIHGHH FHt qIRATET HIAT

o AT F TAATHF A0 AT TAF WHT & T H qaqT=T

o gt Rl &e 1 5= T H®or 99t #F Wifd STERT FER F /L0 FHoFgqrEr |

TR (Transformer)

ST U U R geifFeer g6 @ S gelfae® ool w1 T
affe & gy affe & far et iR e aftafda &
SATART &t & |

e wifvs &t sifaa et & o i o g o stfet &1
FTIF ¥ & ITANT T & | Fieedr @ forg o ot sfaa 3
STAT & gTefus ®T #® 11 kV & 22 kV. & 999 | gt & | S
& AT AT F TAE G T TG FIAT 21T 8 | 37 A
TT*h T TTET TEC0T T3 & A (ol SHHT TRV STHTT 6 ST
AT Fleadr qral & giar 2|

HEXOT AtcedT dFSt 8T aree & 400kv & aF qfafdd gtar
2| 7 wifFT STEHTHT gy a3 BiaT € | JTET 31 I¥ 39 aleadT
FT FH FEAT AT FA1H 3 # 58 415V T FeAr e sreram
240V TF FAT WX I AT FEaT =i |

orfeh e 1 fafsr Fteear @t ax faferer w1 s=ferd s
F ford gwTER & T2 gwiE gar 2|

AT g foraw ;e ¥ fawor & it sfegs
R TRIATES TAtREd w9 (IEC - 60076-1) &
AT e Tt w1 waet @ ¥ forg # wwa € |

f& e srwR (Two - winding transformers): G¥ed® &7
H g &t for gueat & [AfHa gtar & ot arraRs gEse
TR (Fig 1) & Ifoa 2ia & | goeat &1 areeafs gfaa gaferr
FET ATAT & (% a8 TH IAT FAR Aed © Teferd &t Hior
STHHRMET &7 TART i oA | ghar 2|

H yarfed ey grafie a9 rEEr Fad qrafiE F#2 qEr 2|
TTIH STERRIR &7 (997 ST & I o7 & Fera (o Hear
g S srmadt fafer & afwmor v e @9 & aRafda gia 21
T Bt Fvea & et et & o fadias @ srar Faa
facfrors #ea 2|

qfeh Foraw aRafad et a1 ¢ 78 fagga gras I ey s
" UF Fieedr Ia Far € 38 T IrHfAsE Fia & v g
FXAT & Taf 56 wfte # fGdtas Wt angfda #war €1 5|
e it grEwrR R Fed @ 39 ST FUedl & a9 HiE a9d
I qET gar 2 |

T €9 § dieedl & B TRAfA HEA & (o GIHAHHT 387 AT
farrafir gftea gt @ | grawrie gaford ga1 2id € & 3 ol
BTH AT &1 &, TATCIA 9(h &1 UF dieedl &< & gAY § qad
FXA X AfY AT G AT & | ITE(IF e 92 & 99 % gt
€ I=F W I= Itk gEEERT & ford 81 & aleedr &1 smgie §
F1E TRAAA AL T | Hifersd €T & witg HI07 #F =T a7 TH R
F & & | AUt H AT FIA & ot T F THAT H A
giaT €| Fig 2a ® @& #ivr ys1e fe@mar = & st Fig 1 # =1
fae 5t gaT 2

Fig 1
/ LAMINATED STEEL CORE

LOAD
| TERMINALS

SUPPLY
TERMINALS

AC

SOURCE Vv, PRIMARY SECONDARY Vp

ELN2710611

TWO-WINDING TRANSFORMER

Fig 2
LAMINATED
X, CORE

a) CORE TYPE
TRANSFORMER CONSTRUCTIONS

b) SHELL TYPE

ELN2710612

st f Fig 1 9 weftia fem @ @ AC &t & gt Foea

ATAT &7 & I A HHead S 721 & 791 317 Je ¢ fF g
FASRT &TXOT AT =T & | 7T TeleT &TY0T o HIXOT aieadT
e sre gt 2 | saford 7 gfafeaa # & o & wrafas
g1 rferpaw o B = v i 8 awatmaa sl
T =T Fig 2b ® wefifia &t 7 & g8 Firer T =T Fed
gl

TET 3T AYST T THH ST IS AT JTET & | Y qteedT o9 &
FIT I+ Aleedl qUe B AT & AF Aleedl AUC F 9 Tw=qTq
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e & T 2 F3d 8 | 98 Yo 99 Uud g § 399
BaT & | Iga 3 & i TaArett § AfYF =AY AL Ehw

wior %1 fAgtor Rl & & F1d ™ qeaq & & gohar 2|
AT TeeT TRTAT H UF Ued eiar @ forad fiw wfaee
ferefieTe, 97% =ivet giar & | Rl &t |7 g grat &
FH FEAT & favroee R e & o gra &9 & Jar & ffeswe
qaTe FY WSTF TATAT & | WTohd T & (BT Tk & aoeT Saae FHedr
gl

Aferpae gefora aered sfiaer afead e & i fowse 9 srerar
Ate e &t oo yem w3 & o famiw =7 & sifafoa
T @ | 389 AfT ST ITRTEET 3NY Ao A 39T | et &
oy R RfEw &tar € | gy Teaw 50Hz T= T & &7 T
2.5% 0.27mm TE &d & | TSI HF T T & FTfet srerar
¥ & Aty far sar @ fed a' s gy @ Ofta w©

FUSH TS § B AU §U BN & AT FHIY oIz var grar &
FUSH T FHIT T TGT AT &A1 & | & T8 srey & o ol forfa
H T F HH § FF g7 GO § a7 ¢ | Fig 2a # g9y ™
FHIY T % STAHTHY & g Afmoe (L o ) e & e
STu st % Fig 3a # f3@mm mar & | Fig 2b & 917 Y& &
TFAEMR & forT AT E 3i¥ 1 ATehiY & A i aqmr sid
g staT &% Fig 3b & fRamam mar & |

Fig 3

[l SHAPE [ E SHAPE
T

U SHAPE 1 SHAPE
L L

‘
(@) (b)
CORE CONSTRUCTION BUILT OF SEPARATE LAMINATIONS

ELN2710613

T TeAHT & T w07 7941 (Core construction) : 37 T&T
& AR BT TAAE &, ST fFwiarstt 1 adEar ¥ fsfe gidr
2| o & SIga ae Siel & Je @it siAT 9rfed | e &9
ga [t 2 € oY Tea s gfed et ¢ foma gaa

e R (Transformer principle)

qfRoe # T Adw 8t & | qUiw ST STt |/ e
TEAT & A T TR g7 & A& ¥ed € | affmor & gifed
qfR=5g # ST & | 3HE FISAL HT HIV ST T FAHIT ATAATHIL
AT JOER TS TH TIAT B T AG@ (A1 ST qhe 1
gl

IS TTHENY § TF I 97 T FT TN AT % TR HT HH
FIA | EAT € X arai g9 #9 g ¢ | (Fig 4) 369 =1 & I8
e gtar @ & afer =rers Y TAF =TS AR F ST Bl w
AfFaH Fger TR w9 Far 2 |

Fig 4
CORES

COolLs
STEPPED TRANSFORMER CORES

ELN2710614

A # IEEHET & Irfie AiY fBcdfras aue & aF e ar
F 1faF Foeet Ui a1 &ld € | 3T Uit erar qAT=< ¥ Faferd
36T ST T @ TeaHl &1 RS g1 39 T IR a1 T
ST € fF g e srar wrefR 7 8t g |

FueAl Ft gAtad T AT € qeaat # Auar e
TF o At 7 aRurfae SiaT & $a9 g & |t HIv g
gfartemeT® AT = MY JfAT g @ |

STAERT AT 1Y Faferd 8id & a8 g Ao grawne
AT | WY 3 | T@T ST & del % &7 AT i & TE e ATedq
X S AT #T Wit HT FEAT € | THHTHT | AT ST
HIT & F B gA GIHABIAT Al &7 g 31 ATl & A ATATSA T
AT AT A F GARA F &7 AT | Fg d grawre =
oY ST T T T at F g e 9T v g &

SEAW T IS F A § A1 fAAferad w1 FA AT S0

o AT & ATY AT AT AT F TF AEH TRAGTHT HT JOTA HIAT

o THEGMT F TN (ST & AL HIAT
o It TUT TTEEHT F emf THFHIOT FT FATAT
o UF THEHY & TRUHAA AT Ft TRWTYG FAT |

TF AEY EEHY (An ideal transformer) : U st
TTEEER | g9 &Y gd oid adel & nfhw gfaier 72 giar
AT FEH ST I SAT & TF AT gTHHHT | &F FUeA il
g STt T SR &ia € =% ok g Ifed wivr o afted & 2|

AFHT 37 e F TEHEMET T FIEW | AT FqwT @ e off
gfauT & o 78 87 37 TH T GEEHT [@Aoduor 37 g6
TIETT U AT STEHTHY H A |
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T AT ZTHETHY 1 oA HY STaaHT Gt gar € A arafis
@mﬁiﬁwmvﬁwﬁm%l (Fig 1)

Taferd &9 FE aad 2 |

Total emf indued in seconday 'Eo

Fig 1
FLUX PATH

SECONDARY
N,TURNS
d

o

PRIMARY -——3 -\
N4TURNS

INDUCED
EMF E,

:Tﬁ Ez?
/

B

Im

PRIMARY
TERMINALS
<=0

I

I

|

INDUCED
EMFE o

o

e Easem
N<
SECONDARY
OR
LOAD
TERMINALS

ELN2710621

#rt R (Working principle)
T BIE & FAF AT IdH Tedad A& I¥ FTH F3d & |

AT FreedT & STAfHF el § Uy ¥ garfed gidr & |
TE I WX ORI TF Tfa g ames aa ot o it ateedr
& faerdia st & i e % ford et & 4 st @ve g&
o & gaferd fant 7t 2

ST haet Traehe G127 | AT & 37 G171 T B0 H( 6l
Tl FEAT ST R | | AR & o AT & ATV & 90° 7o
g1 & | TeTadt T | nﬁiﬁﬂﬂﬁ?ﬁwq)waﬂ%%m‘ram
HT FEETTA ET § A gaterd 3@k (1) Fer § g 21 7
afaAeT we q e & ST ST & it 7w STt
@IRT emf E S F¥dT & ST e ¢ & 90° U9 =il & 8
afier s Fig 2 & s frem o & |

ST T Seae T ¢ feefiars diel & T & Y TReRE
ST g7 UF emf Ezﬁﬁrsﬁm%@ﬁ Fig 2 & A e
¢ & 90° 797 iaT g | gf% graths & ¥R emf srerar wfa=w
Favs<l FA © facda® emf fadieas & st @t der 72 i
g

Fig 2

\% E E,=V.
1 1 2= V2
[

VECTOR DIAGRAM OF AN IDEAL TRANSFORMER

ELN2710622

i facftas get aRuy o2 € At efiae ateear V. afia emf
E %W%Waréﬁwwwmwwﬁr%%w
AT AT VAT aXTEE & R STt SR emf E
Farerdier & | sTerfires iR et et i ey ey Fig 2 3 s fiier
o T 21

Total emf induced in primary 'E4'
_ Na xemf per turn
N1 x emf per turn

OR

E2 _N2

By Ny

as E1 :V1 andE2 =V2
Vo _Np
Vi Ny

We have

WX & A1y AEy FEw™ (Ideal Transformer on Load) :
o fgfias # t% W & grafaa w3a @ i g gt
o # g Fedt 2| 7% e ger g @ i e G T
2|

STt Y fBdias gt & S g g e Gdes
# uffrEe =@t & gadr 9T sl 2|

s fecdtas gor Ry gar & JretiE 9T 39 TER e
& % wrafes T@ wam @ S savew ¥Ra emf E & o
T B & FETe S ¥ | St S SR AT V¥ AR
aﬁﬁﬁﬂﬁ%lwwmzwwmaﬁ%wm
T 3T & 9 T et 2|

5 faeftas effima & R o us W &1 StteT Strar & ar feedtes
T AT % oW & SIA STgEd T9T I« Fedt ¢ |

e WA | e A $RT emfFs &7 &t 1 € dAfa
%agwﬁaﬁ#aﬁﬁaaﬁm%aﬁ%emf Eﬁ?aﬁa%
A H T UF Nl g wear € | foras e a4 srafas
HRT I W ORT & A T 20 AT ST |

fadfas & srgasd TR 9% 39 J&R Trfas uffEe oF |
g arett gl & Freor wmr: few 8t o @ o 4% g W
I STafHE TRER e IUf WY UfRE o @t gadT # agd &9
ga &

gl IOf MR IS UfEER o ~ Ui fBdEs o
&
ie LN, ~ I,N

2

3 T & o § % wmafis o) e ot & fiw g
FEH FAad g e ¢ | Bdfaw gy § fEy off aRadT &
AT T § O TRadT ardr § gt aratiE IRa emf &
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qfRade StaT & I STAHe €T it T fGfaers gy & sguma
# qftafdd #31 & arT FAr 2|

WX & qTY Ae9 c@w™Y (Theory of No-Load Operation):
Wmﬁﬂwﬁﬁmﬁwwwml ST fHe adet
ﬁmﬁﬁ%lwwww%ﬁmsﬁ%

1) € FA F TR FART IeIA FLAT € AT A AR £ 9 F
&= EAE w9 | aRafdd gdr € 9t g FT FAEE H;
fershaw 7T 8 A

2) T Tek TaT FXAT & | S wor § R R & i waw gy
grat & ford Ieerlt gtar & | 37 wwfora grat & w i g
AT AegH FeT oar 2|

I AT AR | ST ZTAEET & e quf Wi o &1 @Y
wﬁsm(m2ﬁ59ﬁsm gt & | gfF 3= W o) A
qUC TF qS AfTaTa a0 Wifey ve T & FTOr HE FA S |
STt ateedr V ﬁww90°msﬁ1ﬁlFig3ﬁ’§&rm€r
aﬁww%%ﬁwwwwﬁswaﬁw%l

Fig 3
V4

E,1VE,

ELN2710623

TewT g =1 =1 SInOEIT?T&ﬁFEﬁRT-lTV & 90° 99T &aAT
ﬁ%l%a@m%a‘rﬁwﬁwmaﬁw%wﬁ?}m
% |1 HeT A 2

fadrre o 1 _=1_cos g, SlT?Tﬁ%%FaiRHTV & |TT 90° FHeAT
ﬁ%lwm%mwm%aﬁwﬂm&ﬁmw
BT &1 T AT it € % 1 S1fey g 2t & g Wi i
ATET BT T g 2

T TREHT 1 emf T¥EeT (EMF equation of atranformer):
4% TTafiF T a1 S gEa & fgdEs auet &t
FrEfRd H3dT & fGdes ® ff v % fow & sgame sria
E = N(8¢/5t) e & 3t 7% emf E 3Ra =i | a8t ey
ST Sft et e 9w 0w emf E SR Fear SR
ieeAT o & 90° I AT AR g & seif ateedT
V1%w180°ww%l

ﬁiﬁ?ﬁwaﬁﬁﬁwﬁ%E v, T qteear AT
WWW%W&%WE Sﬁ'{E TF
Wiwwﬁ?ﬁﬁ@?ﬁ%l&ﬁﬁaﬁmmﬁaﬁm

o3 ™ gHw # T qiREdq
E =ddex e (1)
fRr o 7w

F|g4ﬁmm%%tﬁtwwﬁwwﬁaﬁ?2¢
g et Ferdd & v A AT 21T S AR Aot 3
TqUT F =6 FLAT & R Fora aRade gtar @ HiY U a9

%am‘r%aw( )@%ﬂg%w@m%wfsﬁﬂwﬁ
a@%%lsﬂ%a@*&ﬂ
Fig 4
|
|
+dm }
| 1)
111 T 2om
——\ |
I —bm
|
| 3
N 20m
Evg =N = = 4N, (2)
2f
et N @9e & 96l 31 @ & |

AC oy g & T SATaaT & ford I3t 3rET rms Jteear
A ateear & 1.11 AT et ¥ 37 I&<

E=4441N¢_ (3)

ok oot Tt A fachias adel & gata wedr @ 9fq ade
FieedT JdF ade § a7 ¢ | gaferd

E,=4.44fN¢_ -(4)
E1e
E,=4.44fN,0_ ..(5)

G%TN1aﬁTN2mzwﬁ$aﬁT@?ﬁwﬁam°fﬁé@T%l

Fieear e sqae (K) (Voltage Transformation
Ratio (K)) : &< 4 3T 58

= = 3 = K (frm) ..(6)
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39 feri® & aledr S AgId § S 9 8 | J=
AT T YA (R SHAR ateearstt 1 Sgad TS
gfRafda AT & St WX X 39% i o 9 A Far 2|
AT H T AT ATH TfEeaHT SATHeT & 9T Siav & forad
srrfhe ST o ateard qof W fafa & gt a= gt 2

aaﬁ?ﬁwaﬁmvzmaﬁmaﬂmaﬁwﬁw%m
T ITAE TEERT Fed € | Ffe fEdias ateear afts 2 at &
AT TEHEMHT Fed & | 9 T=5i §

a) N2 < N1 3rfa K < 1 a9 =Y gresri weardr & |
b) N2> N1 zrafd K > 1 a9 =99 S®ET Feardr & |

T % U grEwni 1 orfe et saes e & e & | srala
X UF AT TEHHET H of @ 2|

el I:)in=Pout (STW)
V, 1, x st PF =V, 1, x fadfas PF

Stet PF orfeh ore @ | S & wreraedt  fordr oref 7 @ fa wrarfies
7 wifth urE fEdfias 9 wfte s qwe 2| (T8 aeE § 99
|t ey @y foram <)

VL=V, ()

VLR N )

FHEHT 7 & T BT & {3 e ateear Sgutd e =@ &
FIIE F FLEY ST 2

e - gmr T (Transformer - simple calculations)

IqA : 3 U & A A A feaforfaa wRF w A e

o TEEGRHR ST A =T FIAT

o AHUIL ATl & ATAIN AleeHA, FIT AT AL T UMEAT FIAT AT TS TOAT ATehokd | HLAT |

TaETHY IR (Rating of transformer)

U SR 1 &THAT 1 eI SR/ STt sy ofee & g
(VATTKVA), & &Y 1T & | 7 3 T areafas otfes (watt (3m)
KW) & KW = KVA x Cos¢ gE®wET @re a1 ar emfea,
Fafafea ar defaea a1 fafym et awar & | a1 PF e % 3%
ATTRA eaT & | 919 &9 giawme % PF &t @fers s & fog
A & | q9 Rk e we &Y & ToET Y T @ | AT A
Fe YT Fe & AfH gaT & | S gwE &7 IfEr KVA
H T IF S e 1 (et dre 3er Ry T atedst & g
g |

g9 T/F &t & VA () KVA & gt &, aifs gee &t gfe
T TRepaH ol F¥e &1 T fodr 8% PF &t S & sy 21

TF ATESA EEET & TR & Jga A & KVA
#%eEl % KVA & axrax giar & | &x sird & fa aefieer atedst
FT AT S ST % TLE Biav & | T T AR AHo<H
FIE FT AGAE, T W AT & Ao gtar & |

I 1: TF 100 KVA 2400/240V, 50 Hz. gy s
v AT # 300 e € | TUMAT F (@) ATSALT Y FHhve<y
FAE HT AFATAA 7 (b) AL e & F=&AT (C) FX | A=
Aferha wo o |

T Ta . giEmwEy W 100 KVA

EACEL) f =50Hz

mE ARV, = 2400V
Fh AV, = 240V
&edt o N, = 300

& A § E. =(4.44xfxN,x ¢ )t

Vo !

s B N
V¢ =1, ~ Eg  Ng

V,1, =Vl =KVA

RIS | EL R Sl
CERSSIETCE
qrgaet e N,
Aferhe® Fo
&
@@ Ip (full load) = KVA %1000 _ 100000 _ ,, 75
Vp 2400
and Ig= 100000 _ 4474
Vs 240 Ns

)

siel, N, =10 x Ng
=10 x 300 = 3000 &&
(c)4.44 xfx N, x ¢ =E,
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o, = 2400 = 0.0036 Whb.
4.44 x 50 x 3000

IRV 2 ;. TF G § Gy aiee &7 @@ (e N/V) 8 € |
Y gAY Fieest 110V & | IEesY 3T A%ve<t @Y & {1
] lafe v, 25ve |

gal fr mr € 1 vV, =110V

Primary turns N

—1_g
Primary volts 'V,

V,=25

V.
Known: — = —L
V, N, V, v,

Find: N,andN,

N
Solution : Primary turns 71 =8

1

N, =8 x 110 = 880 turns
Secondary turns N, =8 x 25 = 200 turns

e &1 @R (Classification of transformers)

SEEW 3 UG F A § o fwAforad w1 #A A e
o fafire Tt & TR 9 STRARTHT T RO YT
o ITE THR F EEHT F fawor 3v |

TAEH &1 aa{rRor (Classification of Transformers)

1 FI TR TR F THR & AT 9 Freor (Classification

based on the type of Core Material used)

+ TR FY FEEET (Air core transformers) : ST fF
Fig 1 & fReamam 7o @, TeiR &I Siasrix @i Ard dfes
FIT T AT 9T (AT WATfees St grafas aEfer qur
faeftor arEfear gATT gt aT SiaT & | 39 AR #1741
(k<1)TH & KFH AT | T FI ZTABTHLT HT ATETLOAIT
ST ST shiaet ST (high frequency applications)
H e € Fifh 3HH TSI A 781 S AL AT & FAfew
I AT &R

Fig 1 HOLLOW CORE

SECONDARY
WINDINGS

PRIMARY CORE

WINDINGS

ELN2710631

AIR CORE TRANSFORMER

HTITA ATH Teh TR HT TFAEHT F I TN A 2 (Iron-loss
is a type of transformer loss due to core material)

+ A X ITMEET (Iron core transformers) : Fig 2
# UF AfHAeS ATARA FIY g famn o € | 7% agd

FHTHT THTY T ZTAHIHT FSTHHT SHRT Teor qray 7rs o forg
gar g |

Fig 2

——o0

PRIMARY
WINDING

SECONDARY
WINDING

——o

ELN2710632

e F:¥ gw™T (Ferrite core transformers) : Fig 3
HIW, F ZTHBTHL &1 FIC H XA A ST e | 37 ATHAT
|, grerfas argfer qur fBdas aEfEn aewe w s grad
QAT FIT TAT HLTZE HSRAT H GiEelt HY § qfEford
FIA S | 3T TTEEHTHI HT TANT AfF waae (gf) &
TgA AT HrEwl & AT & ATH & g FH § FH AF
F qfR=T Fa |

2 FITF ATHN F AT ¢ THL = 7 (Classification

based on the shape of core)

+  HIT THT & TAEHT (Core type transformers) : Fig
1% 91d 1§ 916 & sy § fear mar @ | #Y F Sy
T g argfoeTr aur fEdiaes arsfoeTr & a7 remT-3tert srr
AT BFTA/FR AT o TE A g 2 |

A ITET TR (Shell type transformers) : Fig2 %
TE 1| 3@ | 37 THY STEHHET §, i agfosT qur
eI argfoeer g1 THT A= /FIY T fora I a19ve BT
2 | SHHT AT ATAHAT AleasT HBTHY AT qTaY TEHHT
q & e |
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1 arEw g=rwER (Ring type transformers) : Fig 3 &
< 1§ 3@ | 37 T F ZABET &1 HIY AR STaT
TR ST fF Fig 3c# fRamem e @ 13 ww R &
ATI-ATT LFE qAT FAWE AT & | i argfoer aor
facio amefer R & Sux aeve &idr & | gae e 1fy o=
& o et eeaeT ST arsfosT iR fBdtas arsfoe Fama
" #f3T gl & | K7 a7 & grawrix HT aremeeraar ST
A SRR (instrument transformer) & stfars aicest
AT 1fer amer &t 7T & forg #a § |

Fig 3 FERRITE CORE

WINDING

ELN2710633

3 ITHEHEE JFUTE F AR 9 T{tweor (Classification

based on the Transformation ratio)

QY 3T T (Step-up Transformers) : 37 SR
H, grerfie 9% 33 T ateest Y gormT A fefaes v afka ates
T fers BaT € &Y T ST Fadld € |

QY-TEA T HEHY (Step-down Transformers) : 37
sl ® SRa BT ateest w1 A eid Srafie aieest
FY T § FH ST & RI-I[S ZEHHT FEaTdT & |

AZARTA e (Isolation transformers) : 39
TEEH | SR BT aieest grrfas aieest ) 3 ™=
FAN AteasT & FAT ST € a9 & a7 AT ATZATAINT STABHT
FEATdT € | 37 AR B AT ) @7 AHvST | 9T
STAfE & @At @t AT F A it & A AT B A
1 e |

AT wiFET & AT 9¥ iR (Classification

based on the operating frequency)

7= gwwe (Mains frequency transformer) : &
TATYTUAAT AT HIX AT 22T grawEY &id & | &7
ZTEHE HT o AC & St A1 gaeT Ifh stmavas AC
7oET DC mEY & 9 =tar & | Iarevwr, Ifear RedEw &
AY (F) Ateest DC ARATE 1 TEXA et & | gaaT s Iy
feftaw & AC =1, =1 AC =ue T139, AC #t DC & agat
(XfFefrde) @ %2 & IfRAt Refaw | 37 grawni=y &t
facfiae aTgfoeT G dv e &7 el € 5T % Fig4a ®
feamem T & srrar v uw & stfue fadiaes arsfoeT aidt

TafRw : TERIREA (NSQF @R 5) - 3™ 2.7.106 & gwifua fraia

& star f& Fig 4b  fmmar mam & f& fAfser AC % g daet
FAgFA A & | TS yrafis i wrafas argfoe F o Bt
Fig 4c ® ggara &1 +ff geafa gidt | a+ft arax greni
AreTuTaAT fEoET & gr aars W (50 Hz) a8 #
FAT T |

Fig 4 s
(a) 6

240V
50Hz CENTRE 0

P %

-
>
T
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(b) TAP

N o N
o o

S2
240V

50Hz v

i
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5V

N

Sq

240V
s

230V 2
220V

[ 111

S3

[
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CENTRE TAPPED SECONDARY

TTEY ST T TA0T FHel< HI{ST SrH & JTfas argiogT
7 el arefoeT &t qeam= § #¥ad € | Fig 5% u& @&
Eakicll

Fig 5

—_——

k =1 SECONDARY
RED

PRIMARY
BLACK

RED - YELLOW

250 - 0 - 250V

RED
GREEN

6.3V
GREEN
YELLOW,

6.3V
YELLOW

A TYPICAL COLOUR CODING SCHEME FOR POWER TRANSFORMERS

ELN2710635

et weEe (AF) s@@e (Audio frequency (AF)
transformers) : Fig 5% =1 1 &t 39 | & syrfeat Wi
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T G qleas] ZIHIHY & T f3Ed & ofeh F AT
# g9 agd B¢ gid € | stfiewier st Wil grawni
PCB #TSfieT YR & 2id & |3 giawrH &t g sttfeat
st o 20 Hz & 20 KHz 9¥ ffuRe &id & | st
SIA®THT HT TAT -

ifeat ofEeiiweR F UF © & sfeede & FienT 8 §e
T ST WS qF (IS HIeT)

o uferhiwes S Reaa 8 o gfEciee @fis #1 ase
fore |

+  ZrE Wt e (High frequency transformers) :
Fig6 & A 1 & 3@ | B8 SIHIHT & HIT A TS
STAT HTIEC STAAT FTH STAAT T Y (FrEelt H1¥) & aAr
gt & staT fF Fig 1 91 3% 36 976 ® 39 | g gl
& YT o oft g s (RFTS) 79T sexdifeae s ol
TTEEY (IFTs) #ed & |

T STETHE &1 TANT &g aT &Il &1 2T Wt aRaer
S gt Rl § #2a € | 37 graeral & HUY wiEa el
I (upper frequency range) 30 MHz &t & |

3 TR 31 gy faeaar e @ f& wi &t feaf siees formar
afurm 38 wfenT (varied coupling) T STt gTRIwE 21T & |
F T | gAY aagTE 3o (electronic component) Ft
FATET T ATE(0ST F AL § Ared & | Fg aRomw uF fafer
AR & BT (AT sl aT ear @ | 3fd: 3 SrasiY
& T ST ST (Tuned transformers) #F&am & |

T TFERET GH Al weslt e (even audio
frequency (AF) transformer) & st¢ &4 & | ¥ ZTHRY
FTTLOAEAT AieS/Bhie | Uk 3= 1o aidr g |

Jitw 2E wdr greEe (Very high frequency
transformers) : 37 ITTRMERT & HIT ATEIAT T Sram
GRS AT FTH FTEMATE | 37 S aeral s dv==r fafaas
et e O agd AfdE el st & | agd iftrw s
& ETAEIERT | %8 THTY % ATHE 747 o Suerer & | 5
T AT Aferkax Sefifas Refae & #ea € |

5 TEHA ol AT 19 %A STwTHT (Single phase and three
phasetransformers)

Fig4 & =< 1 § g U %ot AC X dTs, & ard f=rse
TANT 39 | 31 T SIS | Tohel STfde argfoeT e | g
THTT & TTAEEY FF Uhel %ol SFAHIEY F8d & | SR i
%ot AC =T FaTE % forg +ff Iuere 81d € | 3 qietl-%eT gThIHY
Feard & | Fig 7% =91¢ 1 & 39 a9 i yrafas amsfos aidt
g | 9 &9 grawEy & e fGRa faawer qur s
ST % forg #a € |

6 SN & AT ¥ F 1w (Classification based on

application)
STAHTHY T RO I ATIANT & faordfiga & forg off &7

T € | T @ (innumerable) T & F1 ATIA, T6H
yFR ot sen gid € | ifE A fore i @

A= Y (Instrument Transformers) - fFaa &
TN - o1=T Hew 9, Aravare fgo ooy smfe |

W aiew SwHY (Constant voltage transformers) -
HAGAIS JTHLU % forT Hford ateest qTg T AT FA & |
ST TUTTAT ST Soaae %Y (Ignition transformers)
- STETATETEe § ST FYd &

A swRT (Welding transformers) - afesr Susvor &
T FLT & |

e TERER (Pulse transformers) - 3@t ot §
TN FRA © |

¥ TEq e (Dry Type Transfomers)

I T F AT TAY Fe© GIARMT &1 TAN T AR
STHLUI F AT & TI(h 3T THIE & ABTHT ATF GALATH
A A
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Chart- 1
Types oftransformers

Fig1  CORE-TYPETRANSFORMER

(@

= i
PRIARY B
WINDING [T i

i) !H"”

e

Ul - CORE STAMPING L - CORE STAMPING

SECONDARY
WINDING

CORE-TYPE TRANSFORMER

ELN2710641

Fig 3 RING-TYPETRANSFORMER
(b)

(a)

PRIMARY [N
WINDING

l/’////////mm\\\\\\\\

RING - TYPE TRANSFORMER

ELN2710643

MAINSFREQUENCY TRANSFORMER

Fig 2 SHELL-TYPETRANSFORMER

PRIMARY
WINDING

(a)

PRIMARY
WINDING
SECONDARY
WINDING SECONDARY
WINDING
(©
(e ®) (e B
o o
® ®
@ e @ e o ®

El - CORE STAMPING M - CORE STAMPING TU - CORE STAMPING

SHELL-TYPE TRANSFORMER

ELN2710642

MAINS FREQUENCY TRANSFORMER

ELN2710644

Chart - 1 Continued....

Types oftransformers
AUDIOFREQUENCY TRANSFORMER POLY -PHASE TRANSFORMER
Fig 5 Fig 7
g g
AUDIO FREQUENCY TRANSFORMER % POLY - PHASE TRNSFORMER é
Fig 6 HIGHFREQUENCY TRANSFORMER

RFT's/IFT's

ELN2710646

HIGH FREQUENCY TRANSFORMER

TafRwd : TERIREA (NSQF @R 5) - 3™ 2.7.106 & gwifya fraia
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TEHY F WHT R 39+ gw (Parts and their functions of transformer)

SEAW 3 UG F A § o fwAfortad w1 #A AT e

o ITNEHT F THG WET F AT T
o fmeor srawHT & wwT & fawer &4 |

@ gimww (Distribution transformer): Fig 1 # faawor
TEEET & AfFard wnT & g @ |

Fig 1

<7 FILLING HOLE WITH CAP

EXPLOSION VENT
WITH DIAPHRAGM

T TANK
OIL GAUGE

TEMPERATURE

=y
=
'-

SILICAGEL BREATHER

STEEL TANK

PORCELAIN L.V. BUSHING|
WITH SOCKETS

L.V. SIDE CABLE BOX

lllllll
llllllll

RATING AND DIAGRAM
CABLE ENTRY GLAND

COOLING TUBES

EARTHING LUG

ELN2710651

faaor g & Aeaqul Ioff #1 @89 # quia A R w@r
g -

STEHTHY & T AT § = T ©

1 & &% (Steel tank)

Terur & (Conservation Tank)

aEE W (Temperature gauge)
fa=wie #z (Explosion Vent)

siraew Afer®r (Cooling tubes)

39 I=¢ (Tap changer)

gitnT zfe= (Bushing termination)
fafereer st@ frew (Silical gel breather)
guitest & (Buchholz relay)

© 0 N o o A~ W N

1 @« &% (Steel tank)

7, TEEHET & TAEA & fog smaves e suETeer &
AR & oY quT FIY, YA & A@E & oIy ITANT gar
M.S. wie &t @fav= (fabricated) &% gtar 2 | &Y, ofiq afcea
I srffa=ra (oriented) fafem & qeem & o= =tar 2|
L.V e¥e AT HIX & a6 Sidt € a91 H.V @deT & L.V
Aded & T 3N @Y AT 2|

2 3w &F (Conservator Tank)

g TEAEET F FUT ARIRT, TH & ATHR F a1 & | T&=or

3% § UF ddt ad gak, ST & g T ST & | Heawor 3 #,
fafde aer aF FEHHT aer W T AT 8 | ST T ST qr=el
F FOT TEEET TH BT AAT & af, def T ar & aor
TETLOT 3 | el 1 acT FgdT & AT fAiad: | G&=or 3% F FIY
ST I139, HIT & §RT AARE a1 H qe< AW AT e A
Far |

It reduces the oxidation of oil when it get contact with air.

3 e 7w (Temperature gauge)

Jg EEET § f%a ar &, ST SE®HT dd & a1T # dohd
FET 2|

4 siaew Aot (Cooling tubes)

g4 A7 FEwT #, TN JE AT AT fF q«, AT g a«w awan
BT & FTI, ZIAEHT H ATYA & LT AT € AT, FHAwHT
T & SAT 8 | A SE%rET w1 9 AT Jrar € ar, duedT &
AT & FH HIA & (oY ZEHHT & AR I FHAT H AGHSA
# fasfRa forar st =1fRu | e aur Fi F oY S FET
& & FIA & foIT, TABHT & | T def | AT & | a,
FST & WA Al 9T o ST €, TEF a1 F qTH qqs
FqRE & LU ATTASA HI ST HT &7 ST & |

5 ¥ I= (Tap changer)

S aleedT # @dl g 9 FARA FAT AT & ar s J
FreedT qa= =, s aRumaeass sife ) o #7 aieear
Bl & | FTeH A T ATgT ateedT qaq & Afayfd A & g
7% TUER € fF &v aRadt gawniy & afta R &t aieear
F aGrET ST | g7 gt & Fig 2 & gorid 73 agan S
TIfH e § A% dued a7 g 2|

& qfeadt #t &t fafest @1 ok fafer & g7 aof #t ¢ qfedt
Foft % g1 g& aRafad o st | Fig 2 59 fafy &, @
fig T st e (RAm) & da % fog a0 aRadt #
YA FIA & IF WIR Foi & @rert o | 39 &ty w5 g
"feRtfa W’ (OFF-LOAD) v ufRadt fafer et stmar 21
oY fafyr & ev afkadw &1, Wi % arg fm s 2|

Zad fafr § ON-LOAD' Ao @te & 39 aaelt st € |5 fafer
# fraforfd srerert &t qRr R sar 2|

39 afad® & 0T WY 4T &0 QAT Tol TRyl
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Fig 2
HIGH VOLTAGE

é@
)
7
%

LOW VOLTAGE

MANUALLY OPERATED TAP - CHANGING

ELN2710652

& afEdT Ft dued & ¢ faar gu fawmr & oy afva o
fomT, o smaT =Ry

Tl faftre @ # @ F F forg, v aRkads = &
que T TR # 8g AT AR T(Aarar & At
grdr 21

a7 qRads # a7 g sHEar et 21 ¢v Haww (Selector)
Foft, FEEER qed 9T &7 F q49 F forg ITETE $HE 2
S £ Fig 3 # quifar mam &, dfh o8 WY gy #t qufs ar
=g & FAr 2|

AIadT e a.l Bl &, T8l WK F aredfas® &= g €1
Ha¥F dol, AT Al @Hd aleedl MATHE AT g6 @y & w9
e & sriafRs Grnfafy & aifsea o & fafa X T arft
STt @, 6T stoadt 4t oftwr e o gifea &fdm v yarfera
gt T

gare (ON-LOAD) ¢ afkad® & Fared & fArgar auie
f3FaT ST \aT & (Fael TS FAT THTAT F1 FAAT AT F)

Fig 3 &1 #af¥ta #¥a gu, i ferfa & afaws =t S, a0
19X TS, 3T 2 9% & | ZIAHHT A & Taadt oir, 27 1
 IeE fag & @m Fedl 8| T 2 A FgAA & T |

FgFH fTga 2|

«  fFafafer s g @ y=for et @ e a9, 19adt % %
ATEE & AT F1 AT AT TH FIAT ©; T B GaAr & aow
WY 41T foie® # & R, & q0f® 'A' 9% 541€ il ¢ |

«  f e a97%'D' 4% BT 2 | &7 a1 Afoiuw R, AR, &
1 qAT 2 & ATC-ITE, A AV H & TAT AT =T 7 T et
* 9N IR fag & & vare g 2|

Fig 3 LINE

ELECTRICAL SWITCHING SQUENCE
RESISTOR TAP CHANGING TRANSFORMER
USED WHERE LOAD MUST NOT BE
INTERRUPTED

TAP20

el

TAP9

TAP6

-

TAP5

O———-0

JTAP4
TAP3
TAP2

S TAP1 s,

R, R
€E DA
\

CV

N B

\
NEUTRAL

ELN2710653

o T TF & A AW FAT G, TG A GA AT & q4qT T
AT 9T, Sfaete® R, @7 #9690 'D' % §1R7 &7 2 & o<
el

o A ¥ FF T T, FTAAT FoUT % gAY AIEE T T AAT &
at, @wis C 48 &t orar & aur gfate® R, ergafya gtar 2 |
T 2T AT TR, 19 W% C % g1, 39 2 % JTH1=T =1t ferfar
F T4t el 2|

ferfa 1 & 2 % aRadw & "ave 0 @ afq afwfoa &, sar f&
ufe {3 T | af3 S e # s aRadw sawas &, stafq
2& 3 sadt (Diverter) Fsit & 9o & T4, §a® it ST, &7
3 A% TEAAT & qAT AT goit oY ITTad FH T FreqAT 8,
afee faodia &7 7|

afe fawdia oo # afad= of at, davs et (R & =ft aquan
AYFAT Foft & Fo & &Y a7 qRady enm |

6 giwr eff=ee (Bushing termination)

T STAHIT & forg T &7 A e aleest a¥ ZTTRET
FT ATAL FEAT & | AFF qiees qTa¥ FEHHT H AT
AT AT a2 G § Fd € | 50 STA%THT T argfoeT
AT qieesT & AT HITA STAT & | ATERVIAAT TS T Hioid ATersh
(T 37T weHifaam) Aefors ddeT & ST qoear € |

A9 TET AN HT I GAV Tgd AT Siar & | dAfee afe Aeforw
AT &S ST & ST AT | qF ATSF ATA &l & THI Froveet
% Fred faefud ar gfid felT | JER grsET & @39t T
ZIAETHY % ATE< 6 % SET A1 81l ofshd U Hefordh W AT
FTSUSI & AT U AW T @A © | 3T: ZIAHIHT HT A8
%A Ifi amrt (earth potential) gtaT & |

TafRwe : TR EA (NSQF @R 5) - 3™ 2.7.106 & gwifya fraia 281



A TTYE T MFe e =i & fore Fo geft @igfa s =1fee
STet aTsfoeT % efiAel Ht FIT & TAI FH & ATAT HIL F ATHTIE
FART A | Al AT Fiord FI arziosT & eiar & T
IGAIH & {7 aTE o &, q9 qTew & fO7d a7 e 7w
gframm=t (earth potential) & a1 TF gAY & THIfad &A1 2 |
ZTAHHT T T&® FTIC SHAS q9T ATHeYe SHAT % a1
ST FIAT & | FATIY BT RET FT TATT AT(0ST %
et & fore s faga seatea ITae FI0aT &, 59 Hig o7
AR AT F O H IR Star @ |

ATETIAAT TTEARTHY T KT =ATetant & Arer 7fer fasgd it
% fore feomew o st € | et st wergdt st e
=ifey |

TEEHY # qHwE gRer (Porcelain bushing of

transformer)

3T TH & ZIAETHY &1 FRAT I Ared (classical model)
THTY & BT & AT o7eft off ST ST &% araw sttt
(power industries) & wTgdT (robustness) & forg ST 2 &
AT F 95 G (cheap) Y gid & | TiEelT g T=oT quT
fararier fage sgetoT ® g@aTTHY (wide range) ateest & forg 1w
TF &Y AfF STer AT T wergdt (dielectric strength) &
forw oft fopar ST 2 |

TH A JRET G daarse s (hollow cylindrical
shape) ® qig feat & grer gt St @ S s &
S 9T § ST AT AT € T&T HioTd ATe® FENT 6 4 aret
HIT & &Y o & |

T & fRTfor 81 S % are et & e & wer o & aro
ASAT & FAFT I€ 81 AT & AT I8 e Gy ff 6% %
THY & -4 T AT Fd & | T LT B A0y | AR
ATRET Freet daet agd AT & 79 AT JOET & JR=H
AT & AT SYATST ael & qrg ¥ |

TEHY A FAfe AT g (T ghinT) (Capacitance

graded bushing of transformer (capacitor bushings))

HTROAAT FARIEH IS T &1 IR T FRET & F81 aga
ST TXd R deforh IHTRE TUR § A FE AT & o
qrEfoeT whraT 8 T & § | e 5 T 3w Aefers g
& zafow & "o THa F & € |

ST & IHTLH It ATeTsh & T8 | I & a9 F Fafafea g
F I FA & o g At gowT & &1 Fr ¢ |

39 ave faga & a1a gERT & SAwT q9T HH FT YA
HATA BT & 360 THE &0 JOET H FafeT g #=a € |

TR THE # FAHe IS IO omF am & -

o S aR<E 9= g (Resin Bounded Paper Bushing)
o Ao @&z 99X gRET (Oil Impregnated Paper Bushing)
o ¥ EasTH TR IR (Resin Impregnated Paper Bushing)

o gUTHRAT ¥fE dEEE TR IERT (Epoxy Resin Impregnated
PaperBushing)

TEET RAT F THFT HR e (Testing and

maintenance of transformer bushing)

STAHTHT FIOT o forg & TohTe % TLYeqor € qarfy & i) grawrHy
g & fof ddtus=a ATeE (satisfactory operation) =i
GIET aEY H A= & | 399 & T w9 (installation) & Teet
YT & S F T TART ATH ST (routine maintenance)
% fog #2d € |

1 = TRT F ATYAT AAGT FATeH (Measurement of
tangent delta (tan 3) or capacitance) : I8 TF aTHTH
TEY@E@ (routine maintenance) T¥ier & | WTR®TE
STAHEY & & AAT-3Te0T MY UF "oigd arde AT
ATILE A AT F g A AT € | 387 Treaor 7, g Feaer
ST &% T R F AT giar ¢ | SN gf R &
for @ ® uh S @ §

Faferd=r Ao % forg o Fafre adreror fe &Y straversar
BT & | gAY FUfd= T 7T AT % a¥1a< 8idT @ gafery
38 g e Ft Arad qwe Iufaa #Y ad € | aw AT
TAETET & A% %ol & forg fomfeq &< 3a & | arfy =i
Faferewm e ard F ary T ga w1 © |

2 it |qw * AMEAT (Measurement of Partial
Discharge) : 7 ¥t U& SgT&0 &1 & ST I T ATATT
AEHT & | AT Y6 T ATIAT TF FAAR TYAYA & AT
FT I S | T THRATEHT & (oTa & Al @l avawl &
F TART F G AE qeh F T A E |

3 gawuiw 7w fawawor (Dissolved gas analysis) : 7%
T A dat et gRET (oil filled bushings) & i & |
I d« dwa (seal oil sample) Ft @A & arg FRWT g7
wFHfae (collected) BtaT & e A9 stawa fafer (necessary
procedures) fertfaa (carried out) &t & | e FHeraeT
F a1g, IAFT & o e & qE TR & @ g el
T THEAT H ATHA & AT T & DGA T 19
T off S ©

4 =+t fagdwor (Moisture analysis) : @ foer gfemT & forg
T TF T T & el THY & e & forg a3t
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BERS ¢ | SAiae FONT gTABHT B Al § a3 Hed
g |

TS THT A & A IS Q9 THT (@0 =T HF AT
HFA © | G &7 T ST fe arawTe & Hue e wdt
€ | 3HS YUY & AT STAAT AT & I F geAT |

5 uiel= #1 SR (Maintenance of Porcelain) : 3T
& T AT FS (I STAAT b7 AT FeT AT TIaT oo
e T T | o AT & | gafery T % a€r SAgea
N ATAYIHAT AR @UT TEHA F T T% & T FgaT0
=Ry

AT & T Wl & W, 3 Y SIS Adel oh STLEAT &l AT

ST #W |

7 SR gREAT [ STEHT & WO (Protective - devices
| parts of transformers) :

1 ¥ (Breather)

TEETET FT ae, THT & FR G & Adr & | JEeET &
THY, 1 TT & AT Gl €, TATT TEhS & FIRT &R0 &, el
T AqE & AT qEE | A1 § AT §R, AT I ATT G
VT & FHA TG (ages) F oF @F B & ZEFMWEL H,
ZTEEHT & F=Y & q qHT dF I aT9 9¢ g &
g &+ H |

A | qHY &1 e, Gfagats qured & &9 & 8, e
e el BT AT TSN & HO7 IURAA ¥ |

T & AT U FT FH FA * forg Iuerer fAfEAt FemagaR
g
fafosT S saE® & I &
« T SEWHMH & ITAT &
@ 6 gu d@wetor 3% & ITANT |
o W F PH F ITAETH
ot ATEH fhee¥ & I H |

faferwr S@ sfiew (Silica gel breather)

farforr stor dfiee &t T sravnw & qE & AveAw F oA
srferaria: ITERT fRem St @) gimwEe & fee faEr g
ave 3%, & I e R gu dfiew (wmwes) aur am #
qfRadq % FRO a1 & AFaT # AL A JaT 2|

A & SEEET 9 WX W AT &, at e da g &
e 4% g FES (FRQH) § & @300 § arg Grer qrv
2 | oot 91, 387 €7 & ag B Y& FAT & | TI G-

S A I BT & | qaod fafordr S @ AT A% AT &k
TATEl W1 H fHear 2| o & a8 arg & T H mivd war @
at, faferser S &1 91 987 FT AT & Sar 2|

faferr St 1 73 (Recondition) #¥ % forg ot at 38 g
F QAT H GE@MET AT qFAT € A7 IH &JF T qa & ad §
(Frying pan) T@&< g@&T 9T A1 G%ar & | Fig 4 7415 # 07
FeT FT ST Fe g AT 74T 2|

Fig 4 k CONNECTING PIPE
TO TRANSFORMER

———

VIEW GLASS

GASKET CORK

TOP COVER

~¥ WIRE NET

=———— TIN SHEET
CONTAINER

GASKET CORK

SILICA GEL FILLING
WIRE NET
ADJUSTABLE BOTTOM
COVER
f OIL FILLING HOLE
sy
. OlL SEAL
@‘ A VIEW GLASS
E WING-NUT .
h\ [te)
= SPINDLE 8
&
SILICA GEL BREATHER Z
Fig 5
T CONNECTING PIPE

TO TRANSFORMER

FILLING HOLE

CONTAINER

| VIEW GLASS

(WHEN THE SILICA GEL
BECOMES PINK
REGENERATE OR CHANGE
THE SILICAGEL

SILICA GEL FILLING

STRAINER

. w0 ) X
l:':l__\ DRAIN HOLE

AIR INLET

OIL SEAL
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SILICAL GEL BREATHER

3eT & A= 90T 9% a7 A dier, X § Y9 FIA ATl ag
# Iuferd steft & ol Fr i w2
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2 T=tew R (Buchholz relay)

TTAHTHT & ¥ I 1T H TF FdATaAT A ZHABTHT & el
# gage (Gas) & Iuferfa & d@aa far star 21

o & Iuferfa & i a9 R, &9 awtw Ra #=a &, &
SYINT & T ST AT &, A TEEET & df % d qoT
HYEO & & A ST B 2|

et # % goa e &1, F ST ©, A Fig 6 § qura ™
FIER 3 @A Bl ¢ | AN wad G, gEHHT & TAqd
TATAT (SATIRI) & HROT a9 AT 6/ a0 % JAgel B TIH
X & AT JATfoId 8T 2 |

Fig 6
MAKE - CONTACT
FOR GAS RELEASE MAKE - CONTACT

FOR SHORT - CIRCUIT

de FLOAT

GASES i

TO TRANSFORMER — = . 1 MECURY
OLTANK /[ [ — CONTACT

ELN2710656

T FATE 5 STTHITE ST FT! T % Aol a0 & A FAle FATCH
oY T 9 FH #ear €, ed gafaes afhe e F g
T & ST & | 3HY QTS STIAT ST SH=Tferd &1 Sl € 3%
ATIRE FEYT & J1aT € |

HATH &% ATATST GAFE ATILEY TR & T&T &g ATIIH
FTLATE FAT & |

7o SATIST STAT 8T FM T SATAT © IAHHT | at T8 gAgal w0
AT ATA BT SATAT & A FA(CH FAIE HHFGT ©CH Ao HLAT
2 o e 1 @9 ge Sar € |

gien RS Freae & a 8l & SEHHY dihe ET HLA T &

AT ZTEFHY TF ATEH & GA AT & A 30 THR ZIAHAY
a<t a1far & = v € |

3 us«iTA A=< (Explosion vent)

T TF T FH HLAATCAT 6 & | U T i & vy fofaes
3 % FRT TFE@E 5T 7 {E % @l 9T § |

Ffe freY FRura ad |ffe sraEr AEadle F O SEEHT
FF T B AT & A1 STAFAT & T2 (o T &% § agd
FaTT I & forad v afaued &t @t € |

FAL AT M ZTAHHR & AT a7 3aT B d[AH A TFra T

TTET % STAGMITH & Ar€ a7 & af & &faued 89 & a9 dehdl
g1

TEHY @te & @ (Transformer with load)

SEAW 3 UG F A § o fwAfortad w1 FA AT e

o ATRINTE A Ft A9 g T W B B g o gEeniR w W B s @

o TUT GAFH T BT FieraTar T i HIAT |

Fig 1 ¥ 3= WX & &9 Y &7 gt TR fFam @ 2|
Fig 2 # T& W STl 3 ATt SR &7 o TRy e

Fig 1
e TN
Io / )
| > < |
o > i
T < T
Vi N Ny > Va
§E—=H ! P T k=
L 4+
\ )
,,,,, - -
8
5
EQUIVALENT CIRCUIT OF TRANSFORMER WITH-OUT LOAD Z
Fig 2
—_——————a———
B c
L lo o | L] ¥
; T . *
< >
© It I
Vy b= N4 No | A V, | LOAD
§E—=| P il S
= <]
! )
N \g7777<—7777/ %
5
EQUIVALENT CIRCUIT OF TRANSFORMER WITH LOAD 2

T 2 | gt AR Bl ateeard a9 gaarst @ & sar
forg et O g we e o war & | frfea efimer &t gaar
U & gafer Bt & WY sies 9¥ aTetfors 9 ey gefi
faem & 21

iﬁ:@?ﬁamﬁwmw@cwﬁﬁ?aﬂ?ﬁ%ﬁ%w
ﬁwaﬁﬁ%aﬁEzg@Twﬁﬁmﬁm%ﬁWﬁ
T TRAA qer e ATfed |

wwmﬁw%w%%ﬁwwﬁwﬁlzww@ﬁ
sﬁvﬁﬁ%ﬁﬁﬁemezwaﬁwaﬁa&wﬁaﬁml |
T TRATT WX & stf¥reretiors & e e star | B g
& 37T mmf (N | ) =fia w2t @ a8 we e @ &1 59 e
aﬁﬁﬁﬁwsﬁrgﬁ;%ﬁma—gg@qﬂwﬁ@ # faxry
m%sﬁmf@%ﬁwﬁmml%mﬁ%mﬁw
gl
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AN e 5 O ﬁqﬁa’gﬁwwl # fawr Fig 3 % s1game
Erft af aRV TR A A w3

Fig 3
/'77;7»(1)077\\
' [ —— =y ———— — — \
12 ° | ‘ 2 Il 12
\ 'L‘ = T *
1
[} <~Tﬂ_> <J‘-’\">
\2 < | Ny N, > V, [LOAD
E,— =g < He—— E
1 <] (= 2
P <’v"4"
T ————_ |
\\ —— Vi
. -

ELN2710663

CURRENT DIRECTION OF I, DEPENDS AN ¢

wWIFRN | FTRT &6 mmf F0T Fa e & aﬁwm#a?rsgﬁr
m%lma@f%%m@ﬁ%ﬁaﬁzﬁwmaﬁﬁm
€ worEeEy yTafaE 9Ra ateedr E ghft| E & g w4t seifua
et S SR SR emf 6t e A A e AT & A
ST § STfa g1 YaTe Y AT aav & | q@ 7o F wrafaw
leﬁﬁﬁ%mw%%ﬁwﬁwwzﬁr%l

o 3rfvh fEw 9% &7 aifte et & g9 g 2|

o grfiE mmf g8 & BdfTs mmf & we T F it F9 FE A
wgfer e FAr 2|

TTATHA: € T SR & TTEwHT arenT aretfors gfafwar
FIAT & ATl TR FHor Fow gor €9 & B W e |

mewaﬁﬁww%lwwlﬁmumﬁr
faar 9 21

Hﬁﬁ?ﬁm?lﬁ?ﬁmmfN | o T O fAifora #ear & s
@ a1 FAReT 7T & S TR T & | 5 S | aa‘r‘g’mﬁv
Warﬁﬁ?smuﬁiﬁwl ﬁ@'{r—rrﬁ'd%ﬁrg‘rsrm% |
(F|g4)w%%wﬁ%rlﬁ@?ﬂﬁﬁaﬁmﬁﬁwﬁwﬁzw
T FET BMAT & AT A WHT 9= saT 2| (Fig 5)

memm%mﬁ?ﬁaﬁﬁﬁﬁWI A
| gﬁ?ﬁ%lgﬁrwﬁﬁwl | Sﬁ'{l a»‘raﬁm%lﬁgGﬁaﬁg
%wmﬁwm@maﬁwmﬁa%w%l

Fig6

E, Ep=V,

Vy
)
12
ELEMENTRARY PHASOR DIAGRAM OF TRANSFORMER WITH LOAD.
ONLY CORE LOSSES ARE CONSIDERED IN THIS DIAGRAM.

ELN2710666

% ST WX ORT ST9ETT3d i © T A o1 qel ST (o6 ST F
WTWWWW%W@%IWWN }
=N | g | &7 A € | W%wﬁwwwwaﬁr
émr@wgw%l

#1707 (Leakage fluxes): STa U o7 facdfiaes ® yarfea
sﬁ’r%w&wﬁmmm(N | )@gwww@ @rsﬁl CESEE
W%ﬁwwgmwmm%ﬁmmm
T Tt gtar &1

T TR I8 TUet & AR AT 2iaT & gafer I8 e
el TET & | AT & Safies el & yarfed 9T U Fola A=
FAT & ST et TTi ofvel & aefar el € | g8 srefir sor
ol Fed ¢ |

Fig 7 7 Tl st TSfiTd T & &107 Foah & 1ol Srrfis
e e qiet adet § &12or SfaareT Sidt & srorfa Teis @uwr
& emfar fifdHT ST |

Fig 4
o — % ———
1, ‘/M*** **‘1’2**“\‘\‘ 1,
1 NP g7 *
< >
lo} ‘:‘H'*> <—H—\"

\2 LAY N, L1 V, |LOAD
E—=!TF Tl —&
TP St
A Sepp—— ;)
ooty Y

ELN2710664

Fig 5
y e b=
2 ° [ | ° I
o 40T 5 ¢
< =
° TP <7
\ < Ny N, > V, | LOAD
E—= I o
< =
e 471
\ J
- -

ELN2710665

NET FLUX THROUGH CORE IS SAME AT NO-LOAD

Fig7
—_——— -] — — —
14 /.(’\ M/“\‘/.\ I
? NS I <’~\+> \ K
| I > | | < T
Vs V9 Yo o > Y V2 |LOAD
i e N O A s HHY
1T T / LT E,
S S
PRIMARY SECONDARY

LEAKAGE FLUX

MUTUAL FLUX

LEAKAGE FLUX

ELN2710667

PRIMARY AND SECONDARY ARE IN SEPERATE LIMBS

H emf=hT TIRHETIT A FeTemT & 1L emfah T SIET T & a¥1a
@Wlmmﬁmwaﬁrﬁﬂaﬁﬂ?«raﬁm%wme&m
| (et X srarf¥e #7 &2 Sferana &) St sraf¥a #1 &0 emf

aﬁar—gﬁ?r1w%l

Fig.7# srafie o fdfias gvea gas Wit o¥ wefia 5 &
& | 56 et T IR o1y I== <oy & | Srerfares i fedias
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& 1 7 &YOT IR AU H UF B WA § A Ay s ar
AT & g%t g1

Hifas &7 & I8 aaq | o\Wa | wrafas =i fBdws gveat
FT FHb A TEHT ST A ST & (w1 Bl ST (HA1 ST Fahe T
gl

Tfarer e ereer gfaend & AT JHETHT

Z1 :‘\ R12 +X12

e B gfaarer

Z,= (R, + X,% .

wa: TFAEAHY - Rt - Je=m - @ -srgwent (Autotransformer - principle - construction

- advantages - applications)

SEAW 3 UG F A § o fwAforad w1 FA AT S

o IFEHT FT R TaEn
o TA: TIEEHT FT HTIAT FT AU FHLAT
o TA: ITAGHT F ATH, SHAT AT T=re &Ry samEr |

@a: IFEHT (Auto transformer)

e TG UF QAT SAEHT gtaT & o gae argf
gt & S o srerfares v arefie arsf<r & &0 & & #dr
2|

@A TR BT & Foidg i ed Seaad & (Ao & a4
g T W w1 Far & |

TIRT TRV ENTT o ST S=Te &) 991 % 909 9¥ I8
FBT AT A7 f& & F1Sve emf &t aEf= & s« G strar
g St fF agEd & w0 § & war @ |

gfa @< # IRT BT 1T aTes 39 8 UF Jue § U AT S
HIAA FART Ft HIT & STredr o6 |

A [AET § 3G T | Fg b A6 g8ar % fGdtw IRa
ATCSST T I & STISAATCT STelT AT & T fhaT ST & sverar
TR A9l % UF 99 WIT § | g1 ferfoe & awme ateest &1
I 8T & |

T« (Construction):

T AT &1 A9 SIEBIHY T IUANT UF @B F1 Aqifer
T et B it & Tt w3 AiX & F O 9 dieedr &
ot #7 AT F3F TG FaA TF A9 & TR Hh I
fBar St awar 21

Te 3 a1q < T sear @ & aieear & swaer: 9 srerar s
FAT & |

Fig 1 & 2 & @i & gf3sid &2d 2|

Fig 1

ELN2710671

Fig 2

ELN2710672

AUTOTRANSFORMER STEP-UP

Fig.1ﬁmﬁwﬁg&ﬁéwaﬁmv1gﬁaﬁza-cﬁw%ﬁ
sﬁr%aﬁrwRLaﬁﬁ%@W%ﬁ%W%a{aﬁ BC &
ﬁﬁw%lvzﬁwvﬁmaﬁﬁaﬁﬁwﬁaﬁw
T safa

N
V2 = V1X be

ac

?rl%TNb AN FHI: AU § T 1 G&AT & | UF & SIHBTHY
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H FieadT ST FT AT Te1 S1dT & ST TF AL ZTEETHT
H grar ¢ | gaferd

S A= & o a < 1.

At & g & o wfodtes wwowie fdfws g
|2=V2/RL%|W%§RWrﬁTa?r1OO%aaTWf%quma’rsr%
e

PL:VZ I2

W%%Wab%wﬁmﬁsﬁ%wﬁ:wlz-lﬁw
bc s # warRed gl € | e be # aRurfia yarfea & arelt
srmﬂ-éahlz%aﬁa'wﬁmﬁwwgﬁm%lﬁ%%aéaﬁqﬁﬁ
(fRom) fodi =7 & ot oimat © | ®wRwr @ % wmafas § 9Rka
FreadT ITAfHE AT Fieedr #7 e FEdt & | Fowaey IRa
FleadT & FRT GTRT (437 ey & Audia yarfea eidft & | v =
TEBRR # fBdad o g7 g aRa dr @ eala

L+ -1)=1
Al @98 bc # FRW TEER &F Fenfid & W)
I, = I:1andNbc = N, xa Fig. 2 % sigar [fia e+
T & 9T el g,

Ampere turns of

| I.N
bc=(|2—l1)NbC=(:1 - |1] Npe = 1abc—|1Nbc

= I, N -I,N=IN

1 ac 1 bc 1 ab

(ie) ampere turns due to ab.

39 Y6 @S b X ac & FLW TR S UF T F( dgiod
FXd & o aoft grEwrHT FT tfrerariors 2|

wew wiw (Power delivered): @fisor (3) s g7 1 of<h
Yo FXAT | I ¥E & o T wife b wpe e @i @
FHFL & F© AENfET w7 § forar mar & | o fi9 7
FHIHLOT =T &t Tiaefud s o7 e oo a1 giar 21
P= V,(I+(1,-1)

L

= VL +V (1 —1)watts

a9 71 =tar & & W il ot wrm & e e @ |
EIEF'IT‘HT‘TF’C=V2|1 = ab &RT A & ATford AfH
f@a‘ﬂmet=Vz(lz-l1)=bcmwaﬁwr—dﬁamﬁﬁ

@ (Advantages): @EHHMHT

o T YA

o IOH dteear fRama

o ITHN H BIE

o WX H Bk

o HAT YTRAT & I AU FIEEHT A g1 § Afers aa1
=ife=i (Disadvantages): @eE®RRT & gf eT=aT gl 2|

U WEHEEY BT HT gt afvaer & faafia T&8t f2ar
g1

«  Ffg Fig 1 372raT 2 % AGAR IWT AU TS GAT TRIY B ATAT
& arafe dteedr o ft W wt WA FwAT & | st &
FTEHET & ATT 3A9 BT W STl ashdT @AY | rerar
afE TETht § AT 3= € UF T SATET T qFT & |

ST (Application): 3w sy faw &
STl A (ST ATYfr dteear MetRa ateear & 4 2)
M dteear Ale Tads

TET Fieedr & fere gaee & o soft 3@r ad+  (Fig 3)
+  |at @ FieedT GIRE

Fig 3
1
G ¢ S
B8 t—
. ]
1 _
O
T N
| w
A
ny — ul
g
1o : o—L- - E
5
BOOSTER CIRCUIT é
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AT I gEE - ot g (Instrument transformers - current transformer)

SEAW 3 UG F A § o fwAfortad w1 #A AT e
o Y T=1 F ATATFAT THFX N =T F o FI0
o YT TAGRHT FHT THAAT AT TFIET FT WAL HIAT

o YT TEEHT F ATYE AT TR weg o9 fagrear, sor feumew, s, st e & s s
o TR TEEHT A T IS et Y gt & sifvfertzor wan
o YT THEHT HT ITANT FI4 T AT {2 T qTedt qraemteat w5

o T FEEET w A RE w5 T |

AT I SEEEE #Y sragawar (Necessity of instrument
transformer): WT9= ST % ford AT T==t & & F WIF
TEREE AT I SEEEE FEdld | awad 779 $ad
AT ==t gy & faEr Srar 2

ST FteedT, 9ifth, o6 IUIE Y ST HT AT TAT ATATT
arft g & & AT @ W) FEards mu| #§ oafa =
HeaqUr & | et TefEd e Y dteear Afa 3= Sidy & e
qTATT W A=t & ot atfa sfes et @ i ATl & g
=7 & ST 2|

TOHT B ATHT T TEEMET GIRT 1T 3N FieadT HT AT99T
g e 3T a9 7oy - | qrdt =t & & 9%

T qIdT I EEEY qTdr Il A RS w7 Iw W)
FieedT gt & fagde e #T ad © | e 9w i A7
F1 "@e FA &1 Srar € | g faemm & forr At o0 grawriv &
factaa i Hior o &l FT A1 =arfed |

AT = gEEHY F Tk (Type of instrument trans-
formers): 3 Y& & ATHY T FAHH T |

o7 giawEE (Current transformer)
favra giawme (Potential transformer)

I=T gTRT AT & ford w6 IATHY GTT S SToar Hae
‘CT #=amar g |

S Aleedl AT % ford TYH FEEET aleedl GAwHe ST
fawe giEeET srET g8 & ‘PT’ #earar 2|

AT T ZEEET F 7% STATNH & AgAE A A fawrfom
fFar St "war €1 a) ATt a=r gEwn, Jft ast & w9 &
ford =¥ b) ATft d=r giEwER e Rewr & o

A SIS | TG ATH I SR 9o Ayt & I &
Afa e @R T Ras wrft a9 gawiy wew |
farsrear & Tt €, ¥ 3= feaaaiEar o gear smava 2 |

frm (Principle): aTdiE= giawe® a7 d©d SEwERT #it
wifer aerfRe SR & Rer w1 w2

U AT I TEEET & JHeor |, fAe festg st # &
T =R |

FUT (Core): I & &0 XA & ford, Irama &y FH T
arfed gaew o & % wiv g wfoema oiw oy wior g &
g =R |

F=q (Winding): fEdftas s sfoema & &9 &= & o
S TIET FHT AT =0, =9r I srgura # ghe et
T STHHTHT § 9O & 30 TH (918 FeAT =ned, &
g Y qid gy % foar faan & a7y w7 oaw |

YT TEEHYH - 7O AT T TFT ORI SEEHE &
faftr ww= =1 & (Current transformers - types of
construction and connection)

FEE TR % faferer g fafofaa €

ASH TR F 9T e (Wound type current trans-
former): Fig1 & AR HT 9T ATAHF d©7 § & &
tfer ot @ g 2

Fig 1
PRIMARY

—— CORE

AnnanA

SECONDARY

WOUND TYPE CURRENT TRANSFORMER

ELN2710681

TUF I THR F HRT SEEHY 90 AT T FT H0
gar & & g Fig 1 7 fR@md m & | gmmwa: ufeer ard
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F TR 3H THR &0 Sl 8 6 5A sraar 1A & qor G
el aTe &aT € 99 @ ORT SIa%THY F fGAs |/ ST
ST 2 |

T EEHET & Irafs Y fGdas & 9=al &7 @& &
FIIET & I AT ear & fF 5Amp Er 1Amp & B
faches ar fufor & e arefas e ardt s gy 21

IaTew % ford wrafes e 100Amp & Y srafas # st
THHRT ¢ Al O IR WAfiE uferr @ 200 @ weEwd
fecfors & 5AmMp & gT afE=ew & o fedtas =weed o
@ 200/5 srafa 40 & g = |

WA TR F g gEEEe  (Ring type current trans-
former) s &= T UF AE™ Fig 2 % SIga™ Tafis aeq
& AT & Ja % ford gar &1 Fig 2 § UF UHal 9
ST ST T HT ORT gEwE Tefia B @ 21 5|
YTRT SEBAY § AT Aot ST AT ST aTedt €=y & v &
ZTHHHY =T TF Ja9 & fAaerdr 1

Fig 2

S, e @ S,

RING TYPE CURRENT TRANSFORMER

LN2710682

E

afg fadias & 20 =wwpY & Y g o7 99g 5 Amp € at
T G ZEEHT TRadT Sgad & Sgar 100AMp it €T
AT T & |

FART 3T 37T e are ufeey Ay g6t R o &1 wa
& JAfSha wivr TET g Sar @ fF Oftd | s w ooF I F
ot got AT & AR T0F T FEHT TRIT F I FIA &
forr s &t g 2|

BT THR F 9T FEEHEA (Bar type current transformer):
I THER H UF IEA AT # v 9 AAfiF aeT giar @
I e awa o H g 91T g™ gEwniE UE
TEGa W WA #3a & | SEr & Fig 3 # @ w21

Tk TR ¥ 9T 2w (Dry type current transformer)
29 sftaa & o el 9 & g9 eruar o g9 & =i &
ATIIFAT LT Blal |

Fig 3

ELN2710683

BAR TYPE CURRENT TRANSFORMER

a« et g gimeR (Oil immersed current trans-
former) EH T 31 do arew & fordr e sifvererfors
% T doT & IUANT 6 ATGHHhaT ial 2|

IS 2012 (Wt XX11)- 1978 & JAWR Hgled Tl A

ZH=a = (Recommended symbols and terminal
marking as per |.S . 2012 (Part XX11)-1978) (Fig 4)

Fig 4 I~

a CURRENT TRANSFORMER

b CURRENT TRANSFORMER | -
WITH TWO CORES | =

c TWO SEPARATE -
CURRENT TRANSFORMER E_

d CURRENT TRANSFORMER B
WITH TWO SEC. WINDING L
ON ONE CORE

e CURRENT TRANSFORMER B
WITH ONE SEC. TAPPING

f CURRENT TRANSFORMER N=5 E_
PRIMARY 5 WINDING TURNS B

P=2

g CURRENT TRANSFORMER E_

WITH 2 PRIMARY WINDING L

ELN2710684

o Y I (Method of marking)

T 3 T At g & SgET S wAn At
(IS 2705 (part 1 1981)

AT T W T AT SHWATHA 3% AT T AT I A
A # FeAr A |
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ST ST | STTE9IHaT IS+ UX Herrel § SIquiaa raar
Fa e AT e a3 3 W et |

T ZTA®RR F1 e Fig 5a & Fig 5e & AT &nm|

Fig 5 5 .,
a SINGLE RATIO TRANSFORMER
S Sy
Pq Py
b TRANSFORMER WITH AN
INTERMEDIATE TAPPING ON
SECONDARY WINDING s s s,
Cq Co
c TRANSFORMER WITH PRIMARY
WINDING IN TWO SECTIONS
INTENDED FOR CONNECTION P1 P2
EITHER IN SERIES OR PARALLEL
Sq Sy
Pq Py
d TRANSFORMER WITH TWO (OO
SECONDARY WINDINGS l l l l
184 1S, 28 25,
Pi P, P3 P4
e TRANSFORMER WITH TAPPING
ON PRIMARY WINDING =~
m .
8
Sq S, 2
g
Z
w
Toft e &1 P11 S1 3R ¢1 & TufRa & Gl of
AT THTA AT & B A |

T A 98 (General terms used)

fagrze a9t (Accuracy class) fagmEar @t uw sfwfed &
ST I 9T SEHEH F (Aed Far & foma Fieat 3w
#r ffeaa aRkferfaat & ke @t & smwia w=dr 2|
T ZERHET AT99 & fordr W fagrear &t 0.1, 0.2, 0.5,
1.0. 3.0 =¥ 5.0 &nm|

w1 faemaw (Phase displacement) z® wrafas siw
facfio s afeent & it Fomax Star €| after (e @
THR T 6 St & & Qo gawnie & ford #or g T&dr
gl

Sta fedias g afewr yrufis g qew & g wdh & &t
FAT T o T el Srar & |

FUX & IE IRHATT FIA SATEHT GRS & ford warear &
AN Bt & | FaAr fawm e, fFeR &g UF weaqy qeF el ©
oo fafss aroat & o s aftaer & ses gy gEwHY i
ary g 7 s 2|

T (Burden): - TRAET | rredt il & wifq =6
fopa strar 2| st uw fafadfom ot o faifRa fdas g
X i gtar & | FgiRa ot a8 7= ¢ e = 3@ fifadm
& forr faggaan aifear sramla etdr |

fruta fvtw (Rated output): @& st wifts &1 79 (TF
fafdfim ofts e ) UF diee TRR) © S 9T e
fedfias ooy #t fedos g FRulor (v w8 awfe
frafRa ater o= fBdas oy it sngfd #= & = & st
2| fruifta fwtw & @@= °= 2.5, 5.0, 7.5, 10, 15 =¥
30VA 1

T SEEHT & I9IT § graanteEt (Precautions while
using the transformer): TF AT ZAHHR # S ateedr
T WY Tt & S0 S ey 1 7fRAr 9 T w
fasfv gtar 8, afee e giaere & fBdferes amer st e
e ff T 2

ary & 9fF uferr A wfody sefis @y etar @ swhe
TR EEHT & fEciad T Jgafia AT 1 a@@ar ¢ |
T oft T § gTRT ST FT oA gar R T8 ST
=Mfed | T& UFFER AT & g 9fd 81 T9ar g6 Bdas §
g 3 I & %ar 2|

3 wEot 7 fEcfas & oyl & 3 aled | 9t fdew
uffER o & sguterfa & Bdfes &t agufia a8 B o
FHAT & WTAFHF FOT FH AAATNT I FARH ITH AT AL
T F A F T TAT & | qrF F fBefww gor efima w
I FteedT I« FON forad gea faafr s

R ATeF g1t AR & § Fa & AfdR® gar aRad
BN W UF 3= faw  fAvare # gew & o & awy
ZEHET & UF Y FT o GOl F3A1 e | e Ao a5
ferfa & = gea Fa= & wify Iwnh shml

aRay # TF & AfF g7 TAHET F ITA FA W
FIEHT T gOEET &7 quE gaar fFAet @i Fig.6 &
FIER IRIY & TR fag o FAr A |

Fig 6
L AN

LINE L2 LOAD

L3

— EARTH POINT

@
WATTMETER OR

WATT-HOUR METER
3

(A
N

ELN2710686

GROUP OF CURRENT TRANSFORMER WITH GROUNDING POINT
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et gEwre & fafade (Specification of a transformer):
U 9T SEEMY H # Fd a9 9 F Ffaden v s
X AT AT |

o e Ticear sgfd @R T § @ ffafa S| 7.2kv
3 FAT WA AT FEF § AT

« YT T
gt

o« TR AT

. fgiRa fatw

o Y TET FHA T AT T aqfer

o #ar aRRfET SF aRT SEEE HAT F SR ST aTey,
sify g arw, F=E (afs o g e & afds) sgar )

fawa gimwe (Potential transformer)

o fam gfeferfoat st &) srrar aunfaa @ S seamey
ST AT AT [Aohies 9 AT W AAAF gl SAATEXT
TS |

TR TEHIHT & GLATHE TATSTAT o ford fagrear #iwr o
A S s affed wE

fasiy weror o Hifea aRkdwe |
fraffa srufes a1 & w==* @ (Standard values of

rated primary current): iR smgftr & vfe@e & A9s
719 10, 15, 20, 30, 50, 75 mA 31X 7% FIHAT U 2 |

fuifRa s amT % AWs "W (Standard values of
rated secondary current): Bda® a1 & AFE AE TH

uffET stuar g ufEE 8|

IqAV : I U & A A oA faforfaa wRF w A e

o VT TEETHT FT THAT AT TR FT LRI FHEAT

o frvE TEET ® 9T IS e, et w v sfwfaateor s

o frvE TEET F Ame G 1T A9 fgean, Far fenrm, S s e s o s

o e FiEErR F R RE w5 |

foa siwwRR (Potential transformer)

T=AT AT Tw= (Construction and connection): fawa
TEEHT F AT & €T & e FEHHT & 6 8 2
g&r 9wY 78 ¢ & fawa gawaeie &7 atee — Uiy aga &9
gar 2

fava giowrEe ® I & 70 T & o g g T
TeTd & SR UETT, O T A AR HO F I
FH=A q41 Faaq (Interlaying) atfea gtar 21

sfarter e areor afdaTar #t #7 w & ot "7 =erw Tgw
g © T a7 92T UF gEY & Aftwaw & T @ 9 2|

FHIIT T FHIT AT 0T THTL H TIAT &7 Tl & | A areedl
SEFEATE & ford AT FE THT 9 Sl 2 |

&1 =T # steqaw aw & o st six fadias de
aw wefi gd & Tud gwer & gueE & o wmie & aw
T UF Y ateear aed (fBdas) v fear st €| &y ateear
ZEHET & ot srafis dww gued &7 & g&dT & Al 3=
aiced fawrR & ford 3T it 3T oY FUSEl § [AHTNIT FY
Fa el

Fig 1 & u& fawa giawmx & www weffa = & &1
FqTE: 110V 9 qof GAmT e o F o fave g
& fadias & diee arft awfRE ear 2|

Fig 1 N

LINE LOAD

P

: _®____b

ELN2710691

CONNETION OF POTENTIAL TRANSFORMER

farsra e % grafhe o fdas T@ &1 agua arathE
leear favta war & s 110V & e ffvaa atcear fratwor
& ary ATdY ST "AHAT € Shar % Fig 1 § e @ )

afs smafas et = @ fdigs o af & siw arafas s 220V
F dtcedT B & THEAET & a7 T AAE & ATAR
fadfa® ateear 110 &R
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IS 3156 (WWT 1) 1978 & AR &G TliF FY hma

e (Recommended symbols and terminal marking
as per 1.S. 3156 (Part 1) 1978) (Fig 2):

Fig 2
nq=12etc

L./\.J L./\.J nezlzel

n1=NUMBER OF PRIMARY

m m m WINDING
n2= NUMBER OF SECONDARY

WINDING
b) MULTI PRIMARY
AND SECONDARY WINDINGS

a) GENERAL SYMBOL

ELN2710692

freiw= fafr (Method of marking):

Fig 6

>

BorN

1]

1a 1bor1n

}

2a 2bor2n

SINGLE PHASE TRANSFORMER
WITH TWO SECONDARIES

ELN2710696

e @ ™ Ant o % agaw R w1 Rt

Fo A | (IS 3156) (Ww 1 1978)

IS % e uF fave giew % dxgfaa = Fig 3-10 &
e ™ 2|

Fig 7 A BorN

¥

1a1 1a2 1bor1n

[T

2a1 2a2 2bor2n

SINGLE PHASE TRANSFORMER
WITH TWO MULTI-TAP SECONDARIES

ELN2710697

Fig 3
9 A B
o) o)
o o
a b
P
SINGLE PHASE TRANSFORMERS g
WITH FULL INSULATED TERMINALS N
AND A SINGLE SECONDARY 2
w
Fig4
A N
o) o)

o o

a n

SINGLE PHASE TRANSFORMER WITH A NEUTRAL PRIMARY
TERMINAL WITH REDUCED INSULATION AND A SINGLE SECONDARY

ELN2710694

Fig 8

- ez

77777 |

o
S —

b c

THREE PHASE ASSEMBLY
WITH A SINGLE SECONDARY

ELN2710698

Fig 5 A BorN

Loour]
AR RRRN AN

ay a, ag born

SINGLE PHASE TRANSFORMER WITH
ONE MULTI-TAP SECONDARY

ELN2710695

Fig 9

5T UANNAS T T VAAAT
TTANANAN | [T AANT T

1b 1c 1

§ o AAA]
|
|
|
|
|

-]

2b 2c 2n

THREE PHASE ASSEMBLY
WITH TWO SECONDARIES

ELN2710699
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Fig 10 A 8 c

a3 b3 c3
a2 b2 c2
b1 c1

al

T
|
|
|
|
|

THREE PHASE ASSEMBLY WITH ONE MULTI-TAP SECONDARY

ELN271069A

foreia 3-10 d% ITIHAT & AT ST | a2 ¥ ABC X
N TR Jwa 2fiqa T B¢ abe =¥ n 7% & fecda®
e efime & forr 21

e ABC ot Tifere efiiaer ofte N 51 a&wifts efima & fodr @
ot Tem s efimem & gaT § 9 2|

fareiweor @t wifmew (Accuracy class designation):
Fieear gEwHY 79 & ot fagrear &1 sfveas feiRa
Fieedl U¥ I=EaH A Sfaed dteedr I Av wwfRa
fagar &t g sy FaifRa ats g sifvma G strar
gl

TFA FAT ATH H dleedT e & fordr As fagear &t
0.1, 0.2, 0.5, 1.0, ¥ 3.0 =l

Fent fa=maw (Phase displacement): I Srafia ateedr
A gl aicear afew & i 1 9w 2| afewt &t o g
THER A IO g F ford =afaa wr g 2|

FaT faema =T ot Aeayel 19 star & o9 fafvw wmt
% for e fave giowriy us & e & aafRe & s
gl

Tt (Burden): fAuiRa fadios atedar @ diee ufemx &
ATHTET RE & €T A TH dieedm giawme &1 AuiRa e
AT ST 2

e uftE § Avft 7= % dteear Fvedl & e RSt srdar
9% g2 faAtaw Foeeli & St dteedT ZEHHT & I8 © &
arftea s & fAffa 21

S FARHT ars A HF A A 2AH (6% S & Af oA ar H
ATHAT TAAT HF AT F¥h A AT AT 8| TS 7
# VA izt # faifa ateear & a3t &t Ja@dr 9 & o0 F3E
afRafda faar smar 2|

fruffea ftw (Rated output): z= smarft sifteam 2
(e oifts o Tatee uferr §) fm gewHe @

fgtRa ot 92 e w fuiRa Bdw dtear = fde=
FUSHAT B TIT HLF &1 TTET & AT & |

0.8 7v= fth Uik a¥ fAeiRa fatw #t atee uferr & fa=
fa & At 7 R uE g @ wear =iea | 10, 15, 25,
30, 50, 75, 100, 150, 200, 300, 400 =¥ 500VA |

fafeer arfoet g 9fta VA i & srefs a9 @3 o
w® 2l

*  leeATdY, qTeATdY IFF U F dreedT Foed AT Agfaa
ATt — 5VA

o smmafer ATt (G%as e e THe) & aieear gved KWH %
aieear Fvear KVAR @it srgefaa wife qur anfaa, o
are AT & ateedT 9o - 7.5VA |

o T FA@ FIT F dteedr Fvead — 15VA |

TF fve gEwEER & SUInT WS ST |raetee
(Precautions to be followed while using a potential

transformer): 3@ FAF AT dleedT FEEWHT F LT
TR & fRR A & a4 @q=a & ford at gus qid 9gaard,
HETLOT @A A g =rted o 9x e o fime forar
AT =Tfed |

u fae giaenie % fafeEe (Specification of a potential
transformer): & fawa giE®HEY & #4 Fd quT A=
fafader #t st &% @t =TTl

o gl @ FetRa aiear w@r i i sk afkferfat
(IeTeT F fort 6.6KV |, T FAT TRF qEFIHA)
T+ @ (Insulation level)

« smgf (Frequency)

* ST AT (Transformation ratio)
futeor fastw (Rated output)

« fagrEar & (Accuracy class)
awT g (Winding connection)

« fAgiRa ateear = (Rated voltage factor)

TaT gRferfaam I8 o7 STRaUY WaT & TS YAl aTeY
srfer g &, =g (7% 1000 HWiex & TfeF) sar i o=y
oty aRferfaat st & sraar aenfad @ o9 9o ae @)
Ty gt faehies 19 F9w AATAF g FAE Tl

o fam @eor o Hfifva ol

FieedT ZIEHTHT & AT i AT H & @ awr fag &
SeT B
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qieeaT TRAHY % T H HI3 7T AT
o freTe fAga w7 & sEEfia € sreEr T8t
FE T AT

+  Fig 10 i e & waserett goridr & s us ael-3q dehre <t
g

fovm g #1 \wWw fRaivor (Standard rating of
potential transformer):

futeor smgf (Rated frequency): - 50Hz &t

et smufer aiwar (Rated primary voltage): fuffRa
T ATHATT A gieear U JiF Far s 0.6, 3.3,
6.6, 11, 15, 22, 33, 47, 66, 110, 220, 400 =¥ 500KV

TFA FAT FTEHEHT AT TF A et e A 7 A
Y Sarfiw faeg & Sper @ & wrafre aieean &1 A

AW AW "= o dtwar & sdw Amt e 1
Ng
T Eh

futfa fadi=® atear (The rated secondary voltage):
THA FAT CIAGIHT AT UF A FeAT GIAGHT % ford Bt a6
Freedr &1 fAeieor 719 100 t2rar 110V gnm|

% Rt % \fde & CT e PT &1 Swtn #3a gu wiw \ra=w (Measurement of power in

single phase circuit using CT and PT)

SEAW T UG F A § A fAAfertad w1 FA AT S0

o uF e ot |ffe § CT 3w PT &1 SU9HT F¥@ §C UF A I aeHiey & ik AT a7 Haiid G & & HeT

ARl IS areHer it ART a1 (Reading multi-range
wattmeters): Aedt T aTeiex UF fAEd fiex @ i e Ao
qHT 39 A= F AT § A0 Ay | #e et ([enE
Tae¥ MF) ATemeord: #eX & FI8 F9¢ % 7Y forar gar & |
afs 7 foraT 2t at &7 I AT A THER F T a9 €

IR FATEA T X FLE FATEA <of
HeT FTHCT (AT HILH) =

Pressure coil range x Current coil range

Maximum dial reading in watts(Ful | scale reading in watts)

TF Aeel o qTeHTe HT FIANT Fed U [ I8 gI=T 0F
TfSteromet st HeY AEares Mo R a6 2 ).

e (Example) TF arediex &7 fAw 7t o 21
9 FTEA coil 500/250/125 volts
Y Far3 coil 20/10/5 amps ( Fig 1)

78l atfdwaw s G (Fa0 @ Swave FSD) 625 are
faaT =T € Her fda® @i awafas e Fae afe e
600aTe 9ear Iy T IRA F AA

A 500V, 10A

B 125V, 5A

Fig 1
L

240V
50Hz

L
-

OJ)OJ) O O O
5A
com

500V 10A  5A L
M

S—

WATT METER

ELN27106A1

I A 500V, 10A (RANGE A 500V, 10A)

Pressure coil range x Current coil range

Maximum dial reading in watts(Ful | scale reading in watts)

500x10
625

8

FrEta® Aite = aredieT Afer x diex fFaars
(vt FFeT MF)

= 600 x 8 = 4800 are

294 TR : sawRET (NSQF @R 5) - s 2.7.106 & awifa Rt



¥ B 125V, 5 A (RANGE B 125V, 5 A)

N _ 125><5:1

625
(weETTetisheT e MF)
areafa® e =600 x 1= 600 are

AR AT &1 ART d«1 9 CT # PT & 2t

(Reading multiscale wattmeters when connected to
CT and PT) af? & afde & aretfiex &t avmaT @ & CT Ua

PT & Areaw & qfehe &1 AT & forg at 87 CT s/gud X PT
I H AW H T@AT BRI

g gffe § arafas e 1 @9q giar 2|

P = arefiex T x Ao $ex MF (Hiex Fmd< MC)
x CT 31t x PT sfqa = a1e

IETET © UF HedIehel aTedte § e & &

500/250/125V ¥ 10A / 5A .

arefiey 240V Ifemars afde & CT T PT & J=T g1 Siar
g AT 39T I FEA: 25/5 ¥ 250/110 g4 € |

125V I 3% e e 5 Amps Y I § & | afdhe # qmaw
F GO & TUEAT F A(S qreHte 500 a1 At AT 625 watts
Fr ot stfaeraw ST 9= quidy & |

_ Voltage range x Current range

a9 Ao d e e MF

Maximum dial reading

125x5
e A = e

arfa® i afde gRETa P
areHte? T = x MF x CT &igatd x PT  sqara

=500x1x§x@
5 110

=500x1x5x%x2.272
=5680 W or 5.68 KW

CT siR PT % Swwn gt @ % 3t 7wt (Measurement of three phase energy using

CT and PT)

I @ T UG & oA | o Fwaforfad w1 FA AT 2

o WI¥ A AR A JTTRFAT AFAR CT A PTH Gl #1799 fafdy @

o & FAT TAT ATGT & CT 30T PT &1 T AT |

A= FeT T AT * qTI CTs #X PTs (CTs and PTs with
3 - phase energy meter): ST & @ gt 10,
20, 30, 50 =¥ 100A ¥ dreedrsit & 120 a1 240V 3rorar
415V Ed & | I=T HTRT 3T FreedTsit & ard FoAt A7ra  fordr
g7 ST faWa AW & a9 d9 Far HoAr Ay W SgwE
& s 2

TF SortATdr & CT =aw & ford CT &Y smrfies emer &t fargrizor
sfepad dfts 9T srET gAY I= AME AR & ogEw
FeAT e | 5t o faefias ardt & srfersaw e frerior v
gmT T | PT =3+ & ot PT &t arafiras aieear dfte aieedr
AT fecfras ateear ardt &t I/ Fved qtcedr ST AR |

T qTIT I IARMET JATerd di FoT FoIt 714y % forar &t
AT g7 FoSAT % (A TUH g AR | IS UH AT
et ATft wgE gar & @t CTs X PTs & wwaferd &2 &
TER 3 31 FueA qE & fFafed w¥ d e

HIAE AT ZEHHE THT(O STl AT & ford 9= Foea
5A =T 1A & for fraiRa gid @ wafs fawa goeat &0
fAerizer 110V srrar 100V & o iar 81 U 9T SiasriY
FT ITART Iqerel AT fAegizor & 3= W gy Ay g =
q¥ {3 ST 2|

ST Aol I YT i 87 FHISTT AT idT & ot ATdT sherel
CTs & @ & 9gw & o |

AT AT STAHHT AT SHoft HieY & oIy Fivee Figal &t
5A 3raT 1A F forg ¥ o strar &, stafs farva wet #1110V
3ET 100V & forg e o st & |

FIE TTARHL HT JTANT a9 (AT J1AT & A ot ¥ Feee AT
Iuete #Hiew T & qfw B |

3N TeF Tt A F @ CT ¥ PT (CT and PT with 2 -
element energy meter): 3 Tes 3t ATdY % @TT CTs 0¥
2PTs & for& Fig 1 ® U gwaee o e e €1
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Fig 1
*********************
| |
| |
AR N }
N\ % |
| |
| |
| |
O O G 5 O OO !
AN Y SR PR S S DU S E
Lq _+W+_ U
Ly \%
MAIN l LOAD
L _+w+_ w
3-PHASE TWO ELEMENT ENERGY METER WITH §
CURRENT TRANSFORMERS USED ON A 3-PHASE 5
3-WIRE SYSTEM. SEQUENCE IS UVW. Z
]

CTs- 3t &we® oAt At & a1 (CTs with 3 - element
energy meter): &9 a1 17 aX fAE & fordr Iagew 3 CTs
& AT 3T Teh FHoft qrdy & g f&afer & Fig 2 9 faamr
T ¥ AT TR TF A FeAT AR A o F ol 3ugew
gl

Fig 2
v
| |
VAR D D :
! N N N !
| |
| |
| |
|G D G OJNC DO |
O dh o Gk ah S d
L, REN 0
i L3
MAIN 2 l Vi oap
L KX W
N
o
3-PHASE TWO ELEMENT ENERGY METER WITH §
CURRENT TRANSFORMERS USED ON A 3-PHASE §
4 \WIRE SYSTEM. SEQUENCE IS UVW. 5
w

IS 1: TF IAT |, 400V- 7 For 50Hz & fordr 200Hp
HIT ST € | €T g oY I8% SgaTa &7 9 faeieor
FT 8T | PF &t Ui A1 o

g 9¥ = 200 HP

ST ateedr = 400V 3-FaT

_ HPx746 _ 200x746

= = =215A
b BVXPF 3 x400x1

Rating of CT % = 43

CT stgara = 43:1 3rar 50:1 star 250A/5A

§9 TeF TS & T CT %X PT (CT and PT with 2 -
element energy meter): U& &9 FaT i AT & & 7gF
TF A FAT PT T 2 CT St 3 Head SHoff ardr § J2 & Fig 3
# fae ™ gl

Fig 3
crT
. B v
Ly v
L3 WVJ )
cOM; LE
,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
a
8
5
3-PHASE, 2 ELEMENT ENERGY METER WITH CT & PT z
i}

Fig 4 & CT =X PT & 1Y U& ¥ =& SHSTATIT ST TH i
FAT TR A = & et @ femmr mw 2|

Fig 4

Ly EXN u
L

MAIN Vioap
Ly _+w+_ w

3-PHASE THREE ELEMENT ENERGY METER WITH
CURRENT AND VOLTAGE TRANSFORMERS USED ON
A 3-PHASE 3-WIRE SYSTEM. SEQUENCE IS UVW.

ELN27106B4

3-Te A= TSt #1eX CT 3% PT & a1 (CT and PT with 3-
elementenergy meter): Fig5# T C.T ¥ P.T 4T A3-
Teftve At #iew & 3-%, 4-a% s & arg SieT ge
famer mr 2 |

S B AT 11Ky ST I=7 dieedr & HT |fts & ara o&
& #er CTs e faremes #ea & PTs# fafia gtar 21

foherTer & Sheew ATdr S 9¥ AT @ | T kWH, kVARH
A KVAH &t ama & fordt Prafaer arft sgw o smar 21
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Fig 5

A0

REN ’
) EEE y
MAI Ili\l3 7 r \;OA D

N

3-PHASE THREE ELEMENT ENERGY METER WITH
CURRENT AND VOLTAGE TRANSFORMERS USED ON
A 3-PHASE 4-WIRE SYSTEM. SEQUENCE IS UVW.

ELN27106B5

zq HieT & &1 e #1 d¢AT gar @ st kWH, kVARH =fie
KVAH & &7 & @S §1=T 9% S F{ ar9ar ¢ |

sAferwaw wT (MD) (Maximum demand) (MD) : & Brafaer
Tt # Afrehaw A Hahasw oft glar @ S W A srfeean
KVA frafeor #t wefeta #xar & | afe s<foa oifte 30 e &
ferk st TedT 2|

f® KVA # gve & aryr ga ifeeraw 9w & fordr foram s
gfe a5 fAulvor sE™ g @i ™ KVA fRafeor & sfes
2l

ge1evor (Example) 2: T& IART & 800KVA, 11kv & Felr
St AT W T S S uF 5A, 110V, 3 FAT FSAHAT G
AT €| PT & CT & g & T &< |

ST AT ateear = 11KV

gtawrT frafeor = 800KVA
zaferd gy

800  800x+3
T11x43 11x43x43

800x1732 1385.600
- 33 33

=42A

U A1 FAT FoAT ATGT = 5A, 110V
CT & A = 42/5=8.4 sra@r A= & 10 = 10:1
PT & &g = 1100/110 = 100 = 100:1

garevor (Example) 3 : T=elt A7 F UF SUNT 369 AEF ITS
gar &1 59 & CT ¥ PT g TF I=AT & SeT et € 31
T %1 9TS 426 = 1t & afe CT: 50A/ 5A 1% PT: 1100V/
110V 2 af HE= | A9 Ui T JTAIRT HoAT B0 T0ET
Eadl

CIEEICIED =CT argud X PT rguma
50 11000
=—x =10x100=1000
5 110

ST et = Jq19% =< X MC

= (426 - 369) x 1000
= 57 x 1000 = 57000 Units.
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zatwsa (Electrical)
gawnEa (Electrician) - s=wrR

st 2.7.107 3w 2.7.108 & wwifaa R

e H g™ - OC ik SC adiervr - garat - atwwt fafrsw  (Transformer losses - OC
and SC test - efficiency - Voltage Regulation)

IqA : 3@ A F A A o fawAforfaa wF ww A g

* I gEH W FAT AT A B 9¥ dte g iR wwan @

o TEEHT H TR A ANE TAT 0T G F S FT HwAT W€ FIAT |

g™ (Losses)

THAT | AleT (core) g (Hysterisis + eddy current) =i
ataT (Ohmic) TaT &te g &tar & |

FEeA (A1) -9 R g™ (Iron (or) No-load losses) :
ZIAEET & FIT & 91, TR s v & o gidr 2 |
gafere g afRE=TY o SfRurd & St @ | F 9a &meT (eddy
current), ST fF &= Fud ¢, RERET Fea@ I Ao TwE
¥ AT UF AT, Al FI¥ § FAT & €T | qiFd g IAT
gl

ST fF giEwET § Fi o ael qRl Y FEetie w7 &
fere gtar 2, gafog a4t Wt & fog F) g for gtar 2|
TR @&T FX § (e FTT TS F Iq 7991 IR
BTH BN | SHHT ATAW AT (37AT) FX AT (37aT) Foee
A off Fed & |

I g § FY v favie = & @t Wi # fog e
Tear &, aeft wrel & forg & g off R e | ga@t A-are-
o oft F=a & |

feefRftm gm W, =

WY g7 gE W,

K,B'¢ are,
m

K KB 2

et K, = ReRfm fEams,
K, = % % (Form factor)
K = Wa¥ g Fudis

e

37 gt (Losses) #, FX & forg 3= ffers stwaaeg (1.08
4.0 Sfaerd @) % 3T | ITART FIA qdT 9gd aot Gefoid &
STANT & FAaH fFHar 1 w9t |

fafora@ & &1 I=7 d@qfa fag, S=0 w99 T =T
qRTAATE q4T WA gy gtar & | fforw, &ier, wia grawm
wr ARl gAY @ #3% 7 SAgIAT § agd ST fahar
AT 2

e # et wfdq, 9 W IReT e & ar SEH &Y
B g 2|

aia (A1) WX g™ (Load losses): 7 g &Id:, ZIAGHT
TYeT & Mferh gfa=ier & For gar €| srafas qur Bdes
U & TTaLIe & FIRT HIX €T, 2R g9 I« F3d €, A7 did
F AT H T FEA &, TAT ZHE FILI dleedT Iaq erar & | g0
B Ft arar gia o FBd ©| g & oy T adverer & ar
ST 2|

TR | FY g Tt Wi Rrfot & fRr g aan
T | A BTG T F WA F AGIAE A qRafad g
TEar |

TG T gt 99y (0.C) vt (Open Circuit (O.C) test of a transformer)

SEAW 3 UG F A § o fwAfortad w1 FA AT e

o gar afkay aferer ww= # fafy &1 auiw s
* 5% @iE g T 0T FAT |

gt 99y (The open circuit)

g TRy qEr, A WRd g AT FL G H AT HIA &
forg foram strar 21

I THH §, UF AUSH &l (T aleedr & ATt S | LT &
FEO F forg AT &9 qieear daved F, w9 6 gAY
gar 9feay & e faar Sar 2| gEwH & emyfaa faef

298

ifad qera: A g A TS aar €| FifF e WRed g
FTATHA F ST &, AT 37 THAT & q6F AT g
SR T 1 |6 2|

af¥aer ITwTer FF Fig 1 & goriar 7T & | aredrdy, #i¥ g &t
Hehel FXAT & | AfeeHTdY, fAeriRer aieedr &t Isiiae & | aieedr
& AT HATST A STHIST qrTieh, Jrashe ATET & T | AAHRRT
T XA % oI SIawaes e ITeel Fam ¢ |



Fig 1
W
LOW VOLTAGE  HIGH VOLTAGE
L g é /7:\ SIDE SIDE .
>/
[ Qv

RATED AC

VOLTAGE OPEN CIRCUIT

(<)

S Vo VoV VaVaYe /o g T

NS

o

ELN2710711

OPEN CIRCUIT TEST CONNECTIONS

FI G &, TEGAY & T ff arge = AT ST J%ar 2|
Setewr & forw, afy 3300/240V giawriX & avetor o s
T/ & at dteedr, fadas age # & SR, w=&iftE 240V
AT qEAAT & IR Bt T

gawriY & T off Aarge 9 AT T #iR g a9  nm,
FfF 240V 3T e & f>Ar o1 =T 8, forad 3= aieedr

ATES | YT T A (AYC) 2| gAY qAee [ T W SgA
AT &7 €| I8, T Hohd AT & % Afershaw v &7 7,
ot of ferfar & @ 21

F g, AFAA T T 7 F3ar £ | OC Ter amgfer
F AT N, grEwHET @ g smafu & a9e sEr Tk |

ardfa (FéiT) dte g (W) 3T 0 g g1 IO 3 ST qohelt
g

e g =W, =W, - wEA afar g

W, =W, -(,)?R

WO = 9reefed aresfex &t fT

wTeA IR afar g = (12 R

R = arsfar #1 wfaxry s OC adveror &t o &t et & |

|, = wTe Tfed F=

AW HT @Y TRIA 7w (Short circuit (S.C) test of a transformer)

I @ T UG & oA | o Fwaforfad w1 FA AT 2
* THA FAT FAGHT FT qG TR THAT FTA W f&Af g

o IT Fieedl TR & TN H, TEEHY & god Taetel T qaged Remaer & T0ET FIA0

o QST ZIA HT IUEAT FHIAT |

g afa wdteror (Short circuit test) :

T T FF, OC XA & AfARa gwH g Tfay
TTAA F AT FA & o7 ATawes® Sar & | agafaa o &
forT IT=Rw & "Ry Rw # Fig 1 § gurfar @ &1

Fig 1

L HIGH LOW
m VOLTAGE VOLTAGE

Loyl

CONNECTION DIAGRAM

FIAEET A1 FH dieedl A1 H AGAA 3T ST | ZHwTHT
& I=F dqleedl dAved U & AT FH Fleedl & 39 d¥e &
gurEifee T smar @ & futer g, snfrex & & yare =)
o ferfy & gigwme & wfasmem (Impendance), Fig 2 ®
I T AYAR, Fad ged Tfcrarem & st 2|

Fig 2

1
— I
REDUCED
PRIMARY SHORT

ELN2710721

VOLTAGE Vs=0 CIRCUIT

e}

ELN2710722

EQUIVALENT CIRCUIT

THET &1 I dleadT ATEe I¥ fHar oar &, s fefzor
FtcedT #t HH TfAwd F1 Tga FEAT glaersee eiar € | 3300V/
240V ziawry # fRafa &, 240V F 5% #r ma&w 3300V &
5% % |1 TAARTT FIAT ATH A a7 Afer T (Accurate)
gl

rIfire Fieedr it STATI® FH FXA & a1 T T 3T v
% HH B AT, FIF HIX A, FART & a7 & o@ToT
AT 81T 8| ST 9% Fae1ia & & = &ar 2|

o faeft orfe 1 wro & forg st aendt, e dfeT g
Ft & dha Fam, gAferg fufa wfFq g etdt €1 T &
s el sehe & gor i & ot & S awdt 8 | |
o & aft W 3= deear AEe F 9el H & 2

R, T gfady 2|
X, e sfceetar g1

R, = dfeedr A3s 9 o7 gy 2|
X,,, I qteedr A€ T g Sferewrear |

Z,,, S atcedr A15€ T god S 2|
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and X,,,= {72, - R%4 ohms

et |, V@ P_ &% Jgufd gfm, ale aur a1 @
TR, Z,, TIX_,,, S dicedl A1EE & &l § FHAIM: AL,
sfcrae qo Sfewriar €1

Je1e¥r (Example)

u® 20kVA, 2400V/ 240V, 50Hz gE®HT 9 Teaferd aLrerr
# fforfaa e o gu o)

Veer = 72V, I = 8.33A, P = 268W.

ST FH IoF dfeedl A15S T AIIAA | T@T 147 97| =
AcedT A15E & g SEHHY STae H AT B |

&« (Solution)

Pe. 268
R = = z
(8.332)

eH IEE-C

=3860

= JBE4%-386%=TT7302

zmwe it gaan (Efficiency of transformer)

SEAW 3 UG F A § o fwAforad w1 FA AT S

o gl & g2 | WX gfaErar & ot w34
o REE ww @Y et gfeae ® afv| s
o TF e g # aFa G| e R 39 |

TAEHT # gerat (Efficiency of transformer) :

e et SR ST & garar

ftwr wifve ftwr wifte )
n: = we
[REEIIER] frtw wifts + g

STET: 1) FEAAT HY ATh HLA ATAT T © | ST THHLr (1) F T
100 & O FX 3d & F&AT Twrd | ST |

TTEERY FT 3871 95 & 98% % I¥rd | I=F &idl & gaehr rf
g % grewrie gra AT afss #1288 5 % a% & 2|

FETAT & TUET FXA THT I IH & FF e sie fontw aifvwet
T T AT T F¥h ST I &1 AT AT AT | 57 a2
SRR At od & TTEfead e Faer TXeror & Sy & forr
Freifd # fordr arfa sifaes & 21

grawre faeteor fefa kKVA (MVA) 9= srenfRa et @ gafer
FETAT % FHIHLOr &t (A g forg @ 2|

=| KVA . = FF

= PF) + Copper loss + core loss

out

siferew Zeran i fRf (Condition for maximum efficiency):

U ST A IHAT a9 AfFaR Bt © 99 fBrd g
qfRadaefier T8 & q9 &taT & | gAY UEl § qid &7 g, A
% BT % AU B dl S&7aT AfHaq erar & |

Ie1ev" (Example): TF grawriR &1 fAerizor 10 kVA 2200/
220V 50Hz famr afRurmt & arer oifera e |

g afa wifth fAdor o =340 W
gar afiay ot faer o = 168 W
T HX

) I ZEEET H IO AR I &
i) W o a¥ sfreraw garar g 2|
AT i orE 0.80 7o 2|

8d

i) gﬂfwwwmnFL
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_ Pout _ (10 x 10% x 0.8) 100
Pn (10 x 102 x 0.8) + Cu loss +Iron loss

(10000 x 0.8) 100
(10000 x 0.8) + 340 + 168

94.0%.

i) STTRrFaT AT IH WX I ST & A AT T = FIT g
T IR dET g = %o g = 168W
HAT IOF IR 9= = |

AfHAT FaaT ¢ g7 = |’

7 qof ST AT BT R = 340W

N o At = (1) R =168W

2

R
Therefore, Q—a‘:@
| Req 168
or I' = IW/@
340
7% a8 s ¢ Sew ufe #9 gdr 8
Therefore, P - |18 x (10000x0.8)
» | atmaxn 340 .
= 5623 W
P = 5623 W

atmaxn

70.26% of 8000 W
0.7026 of full load.

or

5623

%100
5623 + 168 + 168

Therefore, 7. =

= 94.36%.

aFa fFaw garan (All day efficiency)

T, STEETHY Y Tfeshaw faaeor grwne Raw & 3o 24
HUET o U1 WX I AST &t | 37 T % F4a<or #f g=ree qear
e & ford grawn v o @ fomd qor s &
AT | Y W 9T IA F8TT SA(FHaAH 2t |

All day efficiency

Output in 24 hours

B Output in 24 hours + losses in 24 hours

I']all day

_ Output KWh 24 hours
Output KWh(24 hours) + losses KWh (24 hours)

TR Ale & g T3 Aard & forg =T Sian © &t a7 g
39X i Fear @ % grawri fhaw awe a% o G
g Y e 1 gfdwa #r e |

I : TF 100 kVA faaeer gewHy &1 ot g 3kW @
quf WY 9% g9 AT AT afaT gt § qu &9 § fawfo g
2| foredt e g &t SETa W & |atead B S € S
e R 3 9t av yenfe R ST 21
a) VR < g&is P.F. 3 7ue
b) srefqof Wit 9% wEiE P.F. 4 5o
c) feaw & 9w wmr § T

et e &t ga1ar & 7T FW

& (Solution):
4% 9 9@ &7 & F&ra # ¢ P.F.=1.0

@) U7 AW 9% o "quel § AT
=100 KVA x 1 x 3 = 300 KWh
b) T of WX T AR A ¥ FA[ A
=100 x 1/2 x 1 x 4 = 200 KWh.
qut WX % qHT KwH & T2 31t

=3 KW x 3h = 9 KWh.
qof WX T
dte g =amEr gE =3.0+2=1.5kW
e quf WX 9 A4 g
= 1.5 x (1/2)? = 1.5/4 KW.
A o Qof IR & q9 AT g
= 4 guat % o e g + 4 "vet & ford afeT g

= (1.5x4) + (1.5/4 x 4)
=6+1.5=7.5 KWh.
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ZTHRMT (24-7) 79 = 17 90 [ WX TEaT 2|
17 =vet & ford R g™ = 1.5 x 17 = 25.5 KWh.

24 =vet % ford Fot 819 = (9 + 7.5 + 25.5) KWh
=42 KWh

: all day

_ Output  KWh 24 hours
Output KWh(24 hours) + losses (24 hours)

(300 + 200)
(300 + 200) + 42

= 0.922

n =92.2%
allday

rEER w1 Jiear B (Voltage regulation of transformers)

SEAW I UG F A § o fwAfortad w1 FA AT e
o TAEHT F TieTdTl (FAHA ® qRATNE ®AT
o TAGHT & qreedr AEHA X TOET FAT |

Fieear fam™= (Voltage regulation) :

TF ZTEHTHT T qieedT (AT T W T G tae dieedr & &=
FT AT BT & o quf WIE qieear & wfaoa & 21 6 s
g wrafas s smefid dteedr fer AT =il

7% uF afafR® gfqawr & ot f grewEe & g # qof &
arfed |

AT B AT 3 fordt orfar [Ore &1 aaraT ATied Faiteh ateedl At
A ofaa o 9 iR 987 wear sar & g arfors sifeat
% &1 g 2|

THTAC:

Vnoload - VIoad x 100%

- Vload
Wﬁwwwﬁﬁwaﬁﬂaaﬁmvo%

Wwﬁ?ﬁwaﬁﬂ?«raﬂwvs%

Vo - Vs x 100

ar gfaea A =

S

TUET W o T Aifd A s g W AR s e
AT & e god TR F for aasf &t wifq s & et s
g | sfaameT @ &t 91 srafis ¥ el w¥ R S et
TEEEY & fEdas o w=fa ¥ far s sra af oy qur
g gl

391279 (Example):

11KV/440V, 100KVA g #T f3dfiar ateest a8 At-ate 9
426 Ve | X @te F ferfa # 0.92 Traw Fex 7 a8t 410V e |
ZTHHET & alees (AT & Ffaoa & TuET F< |

& (Solution):

VD-VS

% AteesT g9 HT Tfaoa = x 100

S

AT TR F1% =%_§10x100

_16 100
10

=3.9%
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