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CHAPTER-3
OPERATION OF TRANSFORMER ON NO-LOAD
AND LOAD CONDITION

NO LOAD operation of transformer:When the transformer is operating at no
load, the secondary winding is open-circuited, which means there is no load on
the secondary side of the transformer and, therefore, current in the secondary w
be zero.
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NO LOAD VECTOR DIAGRAM:
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From the phasor diagram drawn above, the following

conclusions are made:

Working component I, = I,Cosgq,

No load current fg= 12 3302
Magnetizing component I, = Iy Singg

I
Power factor Cos g = Iﬂ
O

No load power input P, = V,1,Cos@g,

€c0d/v1/6
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NO LOAD VOLTAGE

It 1s the potential difference (Voltage) across the
terminals (Phases) before any load 1s connected
or plugged 1n.

No load current:In simple words, when a
transformer is not connected to any load but
consumes some electric current then the amount
of current consumed by the transformer is called
No Load Current.

IIS Jnoy npqy  €20¢/v1/6



A transformer is in no-load means the secondary
winding of the transformer is open-circuited. So
1n the no-load condition, no current will flow 1n
the secondary winding of the transformer. But if
1t 1s connected with a power supply then a small
current will flow in the primary winding which 1s
known as no-load current. Generally, the value of
no-load current varies between 2% to 8% of the
full load current of a transformer.
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OPERATION OF TRANSFORMER ON LOAD
CONDITION

When the load i1s connected to the secondary of
the transformer, 12 current flows through their
secondary winding. The secondary current
induces the magnetomotive force N2I2 on the
secondary winding of the transformer. This force
set up the flux @2 in the transformer core.
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CHAPTER - 4

Equivalent Circuit of Transformer, Magnetic
Leakage and leakage Reactance of Transformer
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EQUIVALENT CIRCUIT OF
TRANSFORMER,MAGNETIC LEAKAGE AND LEAKAGE
REACTANTANCE OF TRANSFORMER

As 1n a practical transformer, the no-load current I0 is
very small as compared to rated primary current, thus
the drops in R1 and X1 due to the 10 can be neglected.
Therefore, the parallel circuit RO — Xm can be transferre
to the input terminals. The figure shows the simplified
equivalent circuit of the transformer.
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EQUIVALENT CIRCUIT OF TRANSFORMER

©
~—~
—
N
~~
DO
S
[\V]
w
>
on
o,
o

=

=
o

c

==
N
i
=

Ideal Transformer




The simplified equivalent circuit can be referred to
primary side or secondary as discussed below (here,
the assumed transformer 1is step-up transformer).

simplified Equivalent Circuit Referred to primary
Side

This can be obtained by referring all the secondary
side quantities to the primary side as shown in the
figure. The values of secondary side quantities
referred to primary side being given by,

€c0d/v1/6
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simplified Equivalent Circuit Referred to
Secondary side

If all the primary side quantities are referred to
secondary side, then we obtain the simplified
equivalent circuit of transformer referred to
secondary side as shown in the figure. The values
of primary side quantities referred to secondary
side being given by,
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MAGNETIC LEAKAGE

Magnetic leakage reduces the overall efficiency of
the operation. In a transformer, for example,
magnetic leakage occurs when some of the flux
from the primary circuit does not link with the
secondary circuit.... ...
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WHAT IS THE EFFECT OF MAGNETIC
LEAKAGE

The leakage flux generates additional power
losses [1], which can both influence the overall
power loss level 1in the core and the local power
loss, the latter with the risk of generating
excessive heat close to the core surface, which
can result in deterioration of the core insulation
and degradation of the insulating .
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HOW IS MAGNETIC LEAKAGE REDUCES FROM
TRNASFORMER

The leakage flux can be practically eliminated
by winding the primary and secondary, one over
the other, uniformly around a laminated iron
ring of uniform x-section
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CHAPTER-5

Open Circuit Test, Short Circuit Test, And
Voltage regulation
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OPEN CIRCUIT TEST,SHORT CIRCUIT
TEST,AND VOLTAGE REGULATION

Open CirCUit teSt: The secondary of the

transformer is left open-circuited. A wattmeter is connected
the primary. An ammeter is connected in series with the
primary winding. A voltmeter 1s optional since the applied
voltage 1s the same as the voltmeter reading. Rated voltage 1s
applied at primary.
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OPEN CKT TEST OF TRANSFORMER

Open Circuit Test of Transformer
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n Vo
ac Rc

power factor on open circuit is

PGC
VI

oc”oc

cos B =

note that I, = I,
Current I.. is in phase with applied voltage V,. while I,,, lags V,. by 90°
I[.=1,.cosB

I, = I,,snB

L.= [IZ+1%

Core loss resistance R, and magnetizing impedance X,,, can be obtained as follows:

Iﬂf.'

V

Reqv) = F
C
V

Xm(y) = F

m

€c0d/v1/6
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Short circuit test: To perform a transformer
short-circuit test, the secondary 1s shorted, and
the primary current 1s adjusted to the normal
full-load level. The primary voltage and input
power are measured.
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SHORT CKT TEST OF TRANSFORMER
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Since rated current is used for the test, the copper loss is equal to full load copper loss
P.. = full load copper loss
P.'.-'.‘ﬂ = I.EFREQ

R_,is then given by

©

=

P %

R, = I e e e e [1] S

from the equivalent circuit it can be seent that Ef
c

i»;c =

Log = g

&

=

*“?_J + X2,

using [1] R, can be found out

Xog = Eﬁq — Rﬁq
or
Xog = |Zag|sing,
where,
6. = cos—1 Foc




VOLTAGE REGULATION

Voltage regulation is the measure of how well a
power transformer can maintain constant
secondary voltage given a constant primary
voltage and wide variance in load current. The
lower the percentage (closer to zero), the more
stable the secondary voltage and the better the
regulation 1t will provide
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What is the Transformer's Voltage Regulation?

www.electricaltechnology.org

R, xz

=P \/oltage Regulation = = o Load - Vel Loa
VFuII Load

= % Voltage Regulation = % x 100
2

€c0d/v1/6
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WS | BITHANER 5] (TR MRS STF (The

formula for calculation of efficiency of Transformer):

AFSTHLG (TN 290 AT (T *fe (ST =Y

WNOGAG R (7 *f & TSI I 1| RNLGS

AN ANOGLE TOLP *1fer I NS 1Y, ©I-2

AISTF e | & HOEAD C]8 RN ASACIT

W ATOLH2 HOI (Effigiency) 0T | NN

(TS (OTT TIPS WOl W~ R0 (Y,

T3 AT $E% O 55% S (@ AH | FIAA

Efclen T8 (et Hhaq (B o157 4] TN o151 =TT

PO PIN®E TP R0r  FII {of2© =T 438

G *Tmeh s 12T ACH

~ Vlcos&x100
Vlicosd+ Copper loss + Core loss
Input - Losses Losses

x100=(1-
Input Input
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Y.2 | BRI (I a7 G473 FATT TACH

AOIfT© T 9NN fITIGT fITTHAYR (The factors

affecting core loss and copper loss of the Transformer):

Sl @ﬂ? oI (core loss): 4f6 et~ 8 afe

SR ﬂ(HﬂWﬂﬁEI 4 T (W10 IR

1%-3% ATION =TI ﬂﬁ?ﬁﬂ“—a’fﬁwma—ﬁ—

Y| (V-

() WW@SWW (power factor): (PI] 1
NSRBI S ST WA (FI 75
MG e ATIAT] RPSI<BC<I<I AT (00 {1 |

CHIF A= Core loss oc V?
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(4) COTBY (Voltage): (IO ATION FC
(I o157 IO = | (T -

W€, (F T (OIFOIOE INASF AR O
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Y. | GISTHANIT (T O G472 FATT TACH

AOIfT® FT AN fCI6T f[TTTHYZ (The

factors affecting core loss and copper loss of the
Transformer):

| FATT T (copper loss): 4G [Rfex Iy JIdi
Aol<o 2| (TAA-

() ATV W (power factor) PAT] 1A
ISV FIIFAL MY COAOP WS FAH
GRS G CEES SO,SIQQC<I<1 W POV |

FAT] A= Copper loss o V?
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(4) CSTBT (Voltage): (SITZOG AIITSN A
PN o AfFfS© =T (TN -

2§ constant KVATSTE G (OIE00] J( a1 FACE
FHNTF 5 FA|

(o1 fapprafs (Frequency): CIEOEICRE

BTN fgpgy(zr%m ST PAT 7 f[Nod (I




Y.\9 | GIATHINICAD AT TRl [Nt AN HaN

The Equation for maximum efficiency of the Transformer):

A6 FARFOIF *IS(Condition for

Maximum effi aency)
Copper loss, W, =1, R or |, R watt

Coreloss, W, = Hyster|5|s + Eddy current loss =W, +W,
Primary Input =V, 1 cos6,

Input — Losses VI, cosd, —losses

Efficiency , 77 = nput VI, cosd),
jn_vplpcosé’p—l R ~Weore
V1, cosé,
R W IR W

core -1- P . core

Vpl , C0S Hp Vpl ) cosep Vp COS 9p Vpl 0 cosep

IIS Jnoy npqy  €20¢/v1/6



Y9 | GISTSANICad AT Wapol f[NITHa STRNFEN The Equation

for maximum efficiency of the Transformer):
AT FHHOIF *1S(Condition for
... Maxi ffici :
Difererti ating both sllﬁ('e??/v%) reference fo | !
, IR W
77 — 1 P _ core

_ e 2core

dl,  V,cos6, VI “cosd
. . dn

For maximum - efficiency WZO
P

d_n_o R W -
Vp c050p Vplpcosep

p

/

- Re Wcore
+—— =0
Vp C0S Hp Vplp C0S 0p

R W

e core

= 2
Vp CoS Hp Vplp C0S 6’p

!
_ "“core
:>Re - |2
p

> 1R, =W

core

.. For maximum efficiency , Copper loss = Core loss

€c0d/v1/6

TS Jnoy npqy



Y.\ | GIATHANICA] ATITES ROl [NITHd ANIF AN The

Equation for maximum efficiency of the Transformer):

IR, =W,
IS — WCO’I;e
Re
Now both sides multiply by Vs
1000
. <V, V. Weore

X

1000 1000 1\ R

144

e

. <V V., <1l W

S S S
X

1000 1000x1, 1\ R

care
r

e

V., x| W

S core
= P4

1000 |, ’R

TS FATFOIR KA

Load( KVA load at &
° ° (@)
maximum efficiency): =3
>

We know that for maximum £
efficiency of trahsformer, copps%r
loss is efjual fgd core \pgs )
I]p R)e Wcore =5

n

=

| — Wcore
p - ’
R

e
| p

i s current in maximum
efficiency



.9 | BT ANITET AT Wapol fNf T RIS The Equation for

maximum efficiency of the Transformer):

stvs_ VsXIFL X Wcore _\/SXIFL>< Wcore
1000 1000xl, | R~ 1000 | *R°

W :
KVAMax — KVArated X — 1" %
IFLzRe éi
KVA, = KVA x\/ Wore (2)
M 2\ Full load cu loss
Where
| xV
KVA, =50
P 1000
KvA =Y Xla

rated ~ 1000



\b.8 [ATSAT] RPSI;ENQ AICY NH9I] HAfITO (The variation of
efficiency with power factor):

Q?IF@BWWEV?NMI B30

0:99 r
Output  Input —losses Losses
Input Input Input r
Losses ok
=n=(1- =
V.I,cos@+Losses” g
L V.| 0097}
(- osses / V.. w
cos @ + Losses /V,I
Losses
_ 0-96
Let X = VA 0 025 05 075 1.0 125 15
SXS Full Load —
=(1-
= CoS @ + X) ‘

REIE PR ARIONT A AL TFOIG (F
HAfTTON TV O G0 [5G BT (M3 (IR |AT®

T2 STYST /ST QI(:AN A~ T~ F;ELN QIT.QWT(T_:ﬁWn




W.¢& | STIRT AT 59T 8 ST T el SNl Orgd3Ha (All day

efficiency and mention the formula of all day efficiency):

WWWWW(MW .

AR RO AN NWCWTWWW@QNN\EN
(NP |
(G RR*N ArTP INIAI AT RN RIA R GAIIAIREA RN IATCLAL AT

SI30G 28 wﬂq‘c—mm@mwwﬁ?am@ﬁwwW|
TAIIRIRTATL A AN

@@ﬂasmwwwﬁaﬁmaz—n?@mﬂ IERGICHOE
(IRCOANT | (<, ARYAAIZI-J @ YIFNRA(G |
ORI |
RO A AR (I IO AN LA TS AR A ITF A
I-(JM= | (JRQUATG 28 &
(for 24 hours) /
IEQRREE A EC RS
ﬂ?ﬂ?\‘)"(‘ﬂb\‘)mﬂq@q(\‘)-‘i(c’i}ﬂﬂll"(C"l "(‘ND\DIC<I<I<13<IRCL‘RH ﬂ%yﬂa

Wﬂg' LT @%QSHCQD‘INII "((“N&al'ﬂ SR [GSEGIED -2(\9?13'

IS Jnoy Jan

I

output in kWh
input in kWh

All day efficiency, 1],y gay =



https://circuitglobe.com/wp-content/uploads/2015/09/ALL-DAY-EFFICIENCY-EQ1-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/09/ALL-DAY-EFFICIENCY-EQ1-compressor.jpg

L.\ | TSI, ST WaFel 8 ST At peld
AW AN (Solve problems on efficiency,

maxisymefficiency and all day efficiency):

Efficiency ,n% = Output x100 . o
I All day efficiency, 1]y g = W (for 24 hoursg
_ Output 100 " Input inkWh S
Output + Losses =
~ Vlcosdx100 i
) Vlcosd + Copper loss +Core loss ?g

Again, n%-= Input - LoSSes (100 (1- Los,ses)>< 100

Input Input
Wcore
KV'A\\/Iax = KV'AYated X

Full load cu loss

9 !
IR, =W,

core

. For maximum  efficiency , Copper loss = Core loss


https://circuitglobe.com/wp-content/uploads/2015/09/ALL-DAY-EFFICIENCY-EQ1-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/09/ALL-DAY-EFFICIENCY-EQ1-compressor.jpg

L.\Y | TR, ST 5Pl 8 ST fATad TaFord ST SN

(Solve problems on efficiency, maximum efficiency and all day

effi
A-S: ﬂa%% 50KVA 4600/230 V JISTHINAT ST 38 *6NFG (556
EISACAGIECRIRRIIRGE

=4.2A

ST ST (555e Doe = 290 V, P, =285 W, |
=10A

170C

=6 G (555 B =190V, P, =615W, |

1 78C
CEETE
(F) (GG KVA, 0.8 HSAR FIFE SO
(%) ST TR GT KVA
(57) 0.8 TS FIF A T5Fol

zgg?w KVA, %%?W%ﬁ%@%%kw
e (TG BITED F‘ﬁ%%% Fm

(N0 e131=285+615=900w=0.9kw

P = (40+0.9) = 40.9kw
BSTRINICRL ZN0 40,100

%y =~ 100 05
R0 L

=97.80%

€c0d/v1/6

TS Jnoy npqy



Y.\ | TR, ST TaFol 8 SIRT TR ol STUSTIR ST
(Solve problems on efficiency, maximum efficiency and all day
e

ffigiency):
%-5: P16 S50KVA, 4600,/230 V BITSINITAT ST 432 MEHITHE (556
A NG fAfde *nawm (ores

ST PG (G563 Eoc =230 V’ Poc =285 W; Ioc =4.2A
wtss s E, =150V, P, =615W, 1 =10A
(94 43

(F) (BT KVA, 0.8 ST TG SRINI0)
(2) ST TR0 G KVA

(57) 0.8 TS TR AT WEFoI ||

S KVA, =KV X core
?ST%GE ngw o= VP Full load cu loss

=50x \/ﬁ =34.04KVA
615

P..=34.04x0.8=27.23kw

out

(5Y) STCHTSE ForY 0.8 ATSTR TG GITHINCIL TNO6G,
zﬁ%mﬂm‘rss POT (B o5 =P o1
T1=2B5 +28F:R7- 0050 57RVE0kw
(TG 270 gig@t " 27.23x100
%ory =~ 100 =
17530 P,

=97.95%

IIS Jnoy npqy  €20¢/v1/6



Y.\ | T, CTE6 WFel 8 ST fRTNE WaFold ST
AN (Solve problems on efficiency, maximum efficiency and
all day efficiency):

HH-2: IH6 5KVA, 2300/230V GISTHINCIF (HTI 157 40W 433 T
&G AT 112w 46 24‘21*6‘11%11?%@— © (FI1G I=4 P2
() 1.5 B (TG 0.8 NS IR/ 1 0T
() 1.25 B (00 0.8 ATSTF zpsl?{%c.q 2 tl%l
(57) (ATBO (A0S 0.90 ATSTIF zpslqgcq 3 tl-w
() T (AT 4 AFT NS FIFH 6 T0T
(8) -G qq»q» NS FIB(L 8 T0I
() (N-(ETCG 4 6T _
3 SR Rt el feg 71

€c0d/v1/6

TS Jnoy npqy

g3
Output energy for 24hrs. = (1.5x5x0.8x1) +(1.25x5x0.8x 2) + (1x5x0.9x3) + (0.5x5x1x6) + (0.25x5x 1x8)
=6+10+13.5+15+10
=54.5kwh

Core loss for 24 hrs. =40x 24 =960 whr =0.96 kwh



Y.\ | T, CTE6 WFel 8 ST fRTNE WaFold ST
AN (Solve problems on efficiency, maximum efficiency and
all day efficiency):

-2:2M-Y | JBf6 5KVA, 2300/230V BISTFANIL (I 55 40W A3 T (7RG
FIATKTT 112w | A6 24 T01 RS (@10 37 (3
() 1.5 B (A0S 0.8 AISIAF TR 1 T0I
() 1.25 B (00 0.8 ATSTF zpsl?{%c.q 2 tl%l
(57) (ATBO (A0S 0.90 ATSTIF zpslqgcq 3 tl-w
() I (AT 4 AFT NS FIFH 6 T0T
( (G qq»q» NS FIB(L 8 T0I
(5) (NT-CATTG 4 01
3 SR Rt el feg 71

€c0ad/vl

TS Jnoy npqy

HNTYINS
Copper loss for 24 hrs. = ((L5)? x 0.112x1)+((1.25)” x0.112x 2)+ ((1)? x 0.112x3)+ ((0.5)7 x0.1126)+ ((0.25)” x 0.112x8)
- 0,252+ 0.350 +0.336 + 0.168 + 0.056

=1.162 kwh

Input energy for 24 hrs.=Output energy for 24 hrs.+losses for 24
hrs=54.5+0,96+1.162=56.622 kwh

Output energy for 24 hrs, 100 54.5

Input energy for 24 hrs, 56.622

All day Efficiency Maiosy = x100 = 96.25%




V.9 | TSI Moz AT Plete- a7 ATAGNTOT (Explain

the necessity of cooling system of transformer):

(T (PO (AN BeT1g STT I RO /R
GBI ATBITI AP (ATS AMF | & T X(ER STRGL-G
FAR N, PN 7 8 |<1|\-9=4 EIRE m@%ﬁr\m
TGN 75 3@ | 4 o1>1\97w\9 OB FTOI[P OIANArY
N1 AT Wfil_ (TN T TSl BN T 47 FIAGRCY 2
AP FFO Z(O M| GRTPIANIT CFA8 9 %‘ﬂ%
TARAGN AfSZS I FrONTE AT

VI ERIS R TISEICE ﬂmlwcmeWW
2| 0O FITFINIL AN I3 AT I8 FTONIF oI

PN FACO AN

S Jnoy mpqy  €¢0s/v1/6




W.b | BTN MoatBaT Hamfod I (Describe the

methods of cooling system of the transformer):

AT GTe I Aroaieae <

cooling): ’-“\\ .
(26 (R0 eI d<2 20PN |
Er-&rwmmmg@@ﬁﬁwﬁw
mﬁt—mﬁ‘i@i‘m ATG ]2 [
ZICIACE I SEIC (&S mmﬂml X4
A O SIS TN kVA @03-49 )
BTN TS P O A PAT L=
2| (TGS GITHINL IS
W, ©F AT IT® oA A=A
0T ST =

e
—_ =
R — e e

| EENENERNEREENEEN

7 IOt

C

N

Fig. 3.3 Natural cooling in transformers




W.b | BTN MoatBaT Hamfod I (Describe the

methods of cooling system of the transformer):

ATy BT g Arodieae
IO BT QTGS TTaT

§|%R (Forced air cooling):

4 A ST® GISTHINILT
[NTod M MY RRPe0Id a1
PN Y| A 4 O] oA
(FE G PIJCED NG My
ANIR® Y O[T s ey
(I3 2T T 3L M8 SN
(PTG PCACETF BB I=N
M | TNIATON S JeTTHT
(YT 0o BRI [T

Main
transformer

Bk g

/\Yw:y
B
=
o=
IS Jnoy mpqy  ¢Z0a6/71/6

[ron core with

=" winding and

insulation

Fan

NN

| oot Fan

TR

\




L.t | EWW Mol aY 7o ?1"’1%” (Describe the

methods of cooling system of the transformer):

RIS EREENISERICGISER
NSRS I (W1 RS

v | (Otd Ao T Ffes (Oil
immersed self cooling):

QW@WWWQ?RW
STGI2 2NCAIGE SCH-4 ffee®
AMH | GPHN GIAFINCIL BIILTRA AR
i MY FOYBTE (@2 5B 1 23y
STSTNT ATCH | & AR AIHNY
BRTRANIR ST RIAT Aoy s | oyef
(SIS I (P ]2 P I 57N
T TYN (O TN X0 TN I 4R GATT
G| 4 SN 2R (0] AR food Gl
G33 AR G OId! (O JITHINIIS
BIILTH AN HA| JIF ﬂﬁtﬂa YA (Ol
RO H™ 0 ST =0T f[Ned it 9|

P
i

uf

————— — —— —

S ———

|
i
——————— — ———

po————

IIS Jnoy pqy  €g0¢/v1/6


https://circuitglobe.com/wp-content/uploads/2015/09/ONAN-FIGURE-compressor.jpg
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W.b | BTN MoatBaT Hamfod I (Describe the

methods of cooling system of the transformer):

ﬁmﬁwmmmmww

N SSTCRI NN (T =TS
8| Cote fANfGere BrNYe STora Fies

(Oil immersed forced water cooling):

€c0d/v1/6

qv

Cold —» = |——> Hot \@ater

4 IIZI (P 42 FUACT (S
NS AP 72 GIITHINIL
OATF 91N (O NS A0 OINId
(7] (Copper tube) FLHeT IATCNT
A | RF O G Nd N My
IIGT AN OB A]RS FACN]
R | YN JTGT AN N7 WY AT
ANJAMR® Y YN N1 IS Y| (A
MR G RGNS TR ER G RN
(Y N6 ¥ G33 [NEF 519W (o
BT BLS W | e G

Transformer
winding
-and coil

Oil




W.b | BTN MoatBaT Hamfod I (Describe the

methods of cooling system of the transfarmer):

RN BT Moaeae R‘&‘ T

N OTICRA IOV (T =TS Fans | Directionof &
\/ f'(-—\' Oil flow §

¢ | CoTeT fAfGore BTorge TSI RTaT f/%r i =%

§|%R (Oil immersed forced air cooling): | ; ‘f T | " mdlé

AP QISTHINIIL IMGTo o A0 |

(Fins) IR P AL A WL !

TS 1 21 9 REFTTYR o1 .

(.\9(.6*1 \-9|\'> ) (SRS EG IR

LY |\9 \'ﬂ COBICA m Mo uﬂi Oil Natural Air Forced (ONAF)

W %@a‘ YT (F IT‘? Czl\G(.q J Cooling of Transformer

(Fins tubes or radiator) O (RS
Y| & FPIOGE OT AL A2

QISP BIRMIP IR (Aujoe

SHi(led A(ADTA ARAl DO A ACAR]




W.b | BTN MoatBaT Hamfod I (Describe the

methods of cooling system of the transformer):

?Emnservator

ﬁmﬁmwmam\wmq
N OTICRA IOV (AT =TS

Y | SITHS (G SHBIF (FIHG

A 'E|\9 (Oil forced water forced or OFWF):

QWWWWWW
GRIEEIEER

BWWW ST PR Pielg A2 AH,

(AN GR (O ATI® B ]S

(AT AN 2% P A2 foold

MRS TN (OATP IOl FF AN

QST BILTR (= BN Y|

Core

Windings

Tank

€c0¢/v1/6

m
—

Wate

ﬂ
>

—

Oil Flow

:
ag jnoyg mifqy

Heat
Exchanger

—t

Water Qutlet



Y. | FISTHANTAR (OF 433 A7 BN I (Describe the

Transformer oil and its properties):

GISTHANTE (ST (Transformer oil): GRTRINALP 1G] ALK GT

A9 LT (T ¢ JIRAFAIZT, \omaatimwmaw
0T 1.9 YoT© 4G (0T | AT (0eTl (RBINT5 B T2
TN FAT TN G2 (O NGB NN ATRANA | 7 ef&lmw
WBWWWWN\ LIS IISI AT G = JH6

TR oS SRR N R S T
SICERVICE @TW R(® R(J|

2 1 \OF6 UIR-3(E1HR1H P *GT=NF Z(® (I |

O | {9 NI (RICNTHAPI] 41 (Sludge) ATRI T |

8 | (PICNT OAI N TR T |

¢ | N AT IO US|

Y | ARG A (] T

q [GATIT S =(® (S|

b | ST 20O R({|

| (FINFTIN O N ATBFCS AT T

Y0 [H, 14 8 JTHIF Grory i (o Y& Z(© (J|

5 [COTET AT FH BT (0.85) T3TOOW |

Y2 (O fOSIRINO @ TN TSTF ISl FN AHFI|

IIS Jnoy npqy  €20¢/v1/6



NI (Evaluation):
2N-5: BISTHINE (Oed BIG Bl?

Oede GISTRANE COed YN PO AR
BTN (A G PIIACP IO AT G
Ena' 0 I (2T FISTPINAL PUI

PAT
@Eﬁ‘%’ﬁ*&%m e

EWW (o OIS
mw*famw@mmamwﬁflm
P (O A (OT 57 QT (Sludge)
36 =¥, O AMGe |

NH-0: RITFINCIL AN TEHol
JACS Bl JATT?

\5@4 PN WTWW(M

TOId) AZHMA 2O GNGE AL AT
for—= Prsrsea~Tr== 2oe anfie=

output in kWh
input in kWh

All day efficiency, Iy gay = (for 24 hours)

€c0d/v1/6

TS Jnoy npqy


https://circuitglobe.com/wp-content/uploads/2015/09/ALL-DAY-EFFICIENCY-EQ1-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/09/ALL-DAY-EFFICIENCY-EQ1-compressor.jpg

<1||T'pﬂ P9 (Home Work):

-5 | (1S (T, ST THoIT GISTRINCAR (I 8 FATIAN

AN-2 | TSNS, COtet [V NICero (7o $ieis (ONAN) Nz o

NY-0 | GITFINIS, (O [VNGro BINTS STGIF Fieis (ONFW)
S FICEERCIRARY

2/-8 | QT W], R0/ P o $4 PARTY
ﬁﬂ-&lﬂﬁzo%%%%;g#éﬁwm_ : 3 (556
IBEIGIEISACRIS T EoTets e T

ST FIFE (5563

5 PG (G0 _
IS 13 F 0.8 TR AMSAR FIFA (F) T (FANT A=
() TP (TG RTINS wpol (el F32

Y- | IB(G SKVA %’WN}H@? (I 7157 50W 38 T (TG
FATT 125W | A6 24 TB1 RS (1T 724 F=s
() 7.5 KVA (ST 0.85 AISIIH BIGLR 2 T0T

(4) (ATHG (TG 0.90 AT ms@ca 5 t@l
(5Y) L KA (TG O 95 ATATRIN 2RTR(d 6 YN0

IIS Jnoy npqy  €20¢/v1/6



9/14/2023  Abdur Rouf Sir

W
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o 1P | GIIISE:

YA AT (N
(\WLYAWYY)

WS 2
EGEICEIIG)

-5

SN ST

8- T TR 510N &

ke <l VG RIS 3;]\‘“ ““ \9 (Construction and

Dilimmemrtmlac AfNmAavatiam ~f Thearsn DlhacAa

IIS Jnoy npqy  €20¢/v1/6



Q.2 | O (PO IIATHINIL AT [ Ao

OBl A2 ©OIthd IR I |

Q.9 | SBIF-301H, (Ge0I-(0e0], SOIF-(0e0], (Bebl-S0I]

TS Ao N TV |

IIS Jnoy mpqy 88’15%7571/6

Q.8 ST (G0l I fO-fO(Vv-v) JTI19 Hgfog I+

PN

q.¢ | F0 1 O-10 (T-T) STT191 @O I~ |

QU V-V &

R T-T AT ACATCNT T PN |



Q.5 fOF (G FISTFINICL 519 I~ (Describe the

construction of three phase transformer)

fg-CFoy ERTSINIER O JeT© ol
1 (IO AT | AAN9, JFI0 (F-(FG

G ERISH RN DRI IR
SRS F [-(FG TPV 1IN
9 =V FGoTs, SremT ST foio
0o (T G0 (ool iy 1g-cFoy
BISTRINIE 7O« FT (0O ANH| 4
NP QTP 13S0 |
NS Nafod H[LU AT (P
YOHTN STV ATINY FN T, NN
TSN BN 10T | WY B0
B0 NP2 THNITH, (VATN,
G (MW N FFCO Y| OIT® (ARG N
I A S ([ [T NP, SO
DT G2 VLA SCACAT AT
N AT | SR AT I (RN AN
A0 (PO VT =T I O (NATN©
SRIERR) STNS FITHINEGE 6N
LIA0) |<ubm I IO FACO V| AT

\.II\II)I/!\ Y7 A KT~ ST A A AY7T &~ A IaC| Cl’i 1

LV winding

HV §ding

IIS Jnoy MMpqy  €20¢/v1

Core type three phase transformer

Shell type three phase transformer



Q.5 o« (PG| [ITFINCIL TN

(Describe the construction of three phase |
LV Insulation

LV winding

HV nsulation
IR O
V windings

IS
(@)
&5
o ~h
>
7" 2
:
=
O
4 " b =
) by AA I
electricaleasy.com z
Y P
" ey

&

Common leg having zer/
flux

Three Single Phase Core in
Contact With Another

Chall tina theaa ahaaa teanafaniaae




q.5 foF (FT IISTHINIRT 579 INNI(Describe

the construction of three phase transformer)

o (PO IIITPINIHS [[for
AR GG STlon s

voltage winding

2| R1R-(OIF6G SO (High-
voltage winding)

© | AT (To 2 OIR6A (Oil
level Indicator)

81 <D'*l\9(l.<lC\'9B.<l Conservator)

¢ | {SWIF (Breather)

Y | (.&234 PP (Drain coke)

q | (AFGG oG] T
@E’R(Radiator tubes for cooling)
lodl BWW ST (Transformer
oil)

o | L ANTT0 (Earth point)

Y0 | AFANET*I (GG (Expulsion

vent)

Y | (O™ATAGI (YSi(Temperature
gauge)

52| I 9T (Buchholz relay)
Y9 | (AT-COIFOG; *12 (Low-

explosion-piool tube gas relay  low voltage bushing

oil level indicator 5 - *—\ i

high yoltage bushing

{ & 9 1Utap changer

[1 fuel tank and radiating p

reservoir 4
5 |
maksture absorber
d | 11/ .
nameplate {1 iron core
] : ! g ¢ g
4111|118t 15 winding and insulation
signal thermometer '

ground terminal

2 | drain valve

IIS Jnoy Py

€c0d/v1/6



220Kv Power transformer main structure & Appear{m

1. Oul level dicator(OLTC ) ® 0
2. Bypass valve

3. Onl conservator @
4. Ol Level mndscator ( Maw transformer)
5. Fare fighting device with nitrogen)

6. Easthung termumnals @ —%
7 Massture abserber 7/ 4/ /], /2| S
8 Termunal box

9 Control box for fans

10. Onl Temperature

11. Windings termperature
12, Fans

13. Rachator RS BERs

14. M.V bushings 1 ® ; 2 ®
15, H.V bushings ®

——
-

Qv €c0¢/v1/6



BUCHHOLZ
RELAY

OIL INLET
VALV

BREATHER

CONSERVATOR

EXPLOSION VALVE

DIAPHRAGM
OIL LEVEL INDICATOR

HT TERMINAL

TEMPERATURE GAUGE

TAP CHANGER
MANUALLY
OPERATED

COOLING TUBES

TANK

WHEEL

OIL OUTLET DRAIN COCK

€c0d/v1/6

TS Jnoy npqy



Q.5 foq (PG ET'*’RP.Q NEERPD <1'\I/'ﬂ(Describe the construction of

three phase transformer

() (°T1 ]2 2N=R-(OIEHO SHNMO2 (Low and high-

voltage winding):

A6 BISTHINIET 12 I Orolfigd FS
AIPTO A | & FLATRTEAT AILTTO

BN NI YA INTCN OV I
R0 ACF | SO BT NP (NEAFH,
=N1RATe, fRFOTHo, BIo6T AIFe e
AN R |

fRHE Spfod FINT (OfF FCAATIR
A0 (IR BN ((-FT (1 BIR)
HNATCNT M IATCN Y| (A-(OIEOG PCIA
(P AN ]2 RR-(OTE0G; PCAA (-
(SITFOG FLACT BN GOl I | I
AT P AT MO TR(G[ O
(OIEBIGE BaI (P =W OV (O
A | (T-(OIEO0; PCAH, RN2-(CIEHOY

S IRIGE @j SIS -'amgfi-cmc%@
DA D®© L@QlAN TdeodY Ol he© 5(\©

€c0d/v1/6

N

Low-voltage
bushing

High-voltag
& bushing

=

'S Jnoy Jmpqy

. Coolin
tubes

JT

Y

Low-voltage
coils

High-voltage
coils



Q.5 fOF (FG FISTFINIL 519 I~ (Describe the

construction of three phase transformer
(4) (PRI (Core):

STRFGLBTET (T TS (NI B
GG T, P (FFNOLP (R A |
R f2-(FG G aNd (19 B12H 8
ATV R CHCG (VT G129 (I IR PAT
2| {8-CF G (T BIRTA FOAIG =8 472 (*FeT
BIRC A6 S*1 1 =7 AH | 4

S FRTATO 2 PCAA SO | (P
IR A (PG AIF OB < 2, 19 VL
ICE (SRT) (Eddy current) 4<% RGP
(Hysteresis) F‘WTW ACF | (P AR
qI9q=V9 -

€c0d/v1/6

T mpqy

—_—
—_—
—_
—
e —
—_
—
—_—
—
—_—
—_—
—_
—
—

S| (RIeY (1Y (PRI (Cold rolled core) I CRGO
(Colq_‘Rolled Grain Oriented) Q1Y
| R0 (419 (PRI (Hot rooled core) | & ANT
(P (T AT AR A\ IIRNT FAIRA
NG ERINEEESE
4
(P) (AT-PIN B (Low carbon steel)
() TIfeTR~ SO (Silicon steel)




Q.2 | foF (TG FIITTINCIR AR [RITOF FNzfoq OifeThl <8 ©Ithd 9209
(List various methods of connection of three phase transformer and their
applications):

RS TR B R S E RN (R EI R IR ke AICE

() SOI-SOIAALTIS (Star-Star connection)(Y-Y cor : %
() (GEA0T-COALILTITY (Delta-Delta connection)(/ 5
(57) SBId-CGA BT (Star-Delta connection)(Y-A iy
() (GF0I-SOIATIN (Delta-Star connection)(A-Y ¢ 2
Y-y A-A
RO AV ER TR N R ETF
(F) STHAN-(GHGI 91 fO-fY STLTI9 (Open-
delta or V-V connection)
) g-‘ﬁ‘m{% {%vorsrrs\f (Sco= -~ ™~
conn '’ [ “ i |
Y-A A<

=) f_'. . L
W = = PO — gy T

Open Delta Connection Scott (T-T) Connection




Q.| fOF (G GRS ST RO H@fod ©ifei<sl (e OItid IR
(List various methods of connection of three phase transformer and their
applications):

SOIF-S01F (Y-Y), CGABI-CGABI(A-A), SOT-CGABT (Y-A) ._‘J?I'\T.WT STB‘IZ(A-Y)
AT G THN

(F) SOIF-SoIaAL TS (Star-Star connection)(Y-Y connecti
Y | GISTPINIRIR O A- AN IO -

OO NGO NCH A IRTRARY |

2 | PN ATTG I IRIR AR | c.
9 |

(TIPS OOUSE [P OIRALTN
PR | Y-Y

8| A AR ORI 2SO QTHINEA =
(AT TR |

B.

I Jney MpqQy = €Z0%/F1/6

() COGABT-COABI ATIATY (Delta-Delta coni

Aconnection):

Y | PNCOICEOIGIIRTR AR
2| ANNEANTGSIIIRTII I |

O | STHANCGEABIIRIATISATAFS A-A
DI .~ N —




Q.2 | fORN (TG GRTRINIR ST [RFON afod OIfesr «1s o1t
JJ]9XI] (List various methods of connection of three phase transformer and
their applications):

SOIA-50Td (Y-Y), CGABI-CGHADBI(A-A), SOTA-CGHA BT (Y-A), GISTOGFOI-5BT
CIEEAE L b [ R TG1 B g iRa |

A

B. ' +——b

(1) SOIF-COA0T STLTITSY (Star-Delta conn

A connection)

3 | ACTBANCTCNGSTFINRZAINIZE

2| g AZOAI- e
@W@WWW&K@«@\%M 1eg
9 | (@I-(OIEOG O] [ AOSNANPEATI

(X)) CGFOI-SOTTASTITSY (Delta-Star conn

connectlon)

Q%WWWWWWW
2l A6 AR RSN (NS . .

IIS Jnoy pqy  €g0¢/v1/




Q.9 | SHIF-3BIF (Y-Y), (GHAGI-CGH0T (A-A), SBIF-0GH0T (Y-A ), GI30G01-S6TF (A-Y)

methods of star-star, delta-delta, star-delta, delta-star connection):

CICER R R Co
FfT AT =TS

() SOIF-SOITHAL TS (Star-Star connection)(Y-Y g I

& AR OTALTIN G AT G AR |

A SO SN O AT G R STE NI OO B AT
TFTTFART | 4 HACTIATINRIG,

GO GETFANIRAGTG TN, A oy A0 2
FIROBINT/ CFGARST AT A RIS IT glllE | ER

(RlCQ\QCN’\‘:‘(C\‘)TC“U@(”RNC\‘ﬁl(‘*b(\")‘(Q—@ﬂ)| No et o

A B T AR BT AT IR S G2/ i /b
CLFONTNRAGTARNOCOIORENSARRRT /[
Ao - (FORAIEAT G AT G OIABIGH,

WM<UI(.C’1®1\'9CG’1]C\'9£I<IC>IC<P®IIQIN\bQIﬂW ( \
T FRVGLTN

W%TMW@WW@?FBWWMW@&m

I"l\\'ﬁgl(ﬂ QWII\%@N\NI\%‘(N@I<l’él<l\'9\‘9’<lQil | Connection

TS 7 ~JYIM Rl AT =T o o= Y7 A-\I OIAII)\ —~ ST &

e€c0G/v1/6

RIS
3111558

1§ Jnog§ npqy
-

SISV
AIEALE




Q.9 | SBIE-5BI9 (Y-Y), (GeIBI-CG0T (A-A), SBIF-CGH0T (Y-A ),
ST (The methods of star-star, delta-delta, star-delta,

connection):

BTwaunad fafew

STSTITSY AT T o1

ﬁ'a‘ﬁmﬁ Wﬁ'&ﬁw (Advantages of Y-

S BWWW"T WA IO -

V) I L IR & IR R AR ERI R 8 o
S R SR BN G RIGIACRIEREERIERT

9 | A CACIR- (OO G BT F NN -4
SRR SRR

8|

(FOIARTA bNNENﬁMWﬂQﬂWﬂKWW 3 g 3"
SCIATTR B !
(@BWWW AZNG NG EATSIT ,,
SESEHN (NGl Q6] B&d 2| Al 11—
2 | SIS (G Sl PG BT \G %
© | (GBI-3BI] T 61 (GHBI- I ST (
RHEICIGENNENEHIRIEOI

P
3
€c0¢/v1/6

'J.‘".i 1121

—

1§ Jnoy mpqy

Ilvi i
! 5’!24‘1"!'? .

-
e

AN i

TESENEy
‘1 2]
—

Star-Star Connection



Q.9 | SBTIF-3B1F (Y-Y), CGABI-CGABT (A-A), SOIF-CGA BT (Y- ), 4ILTHFOI-SB1F (A

methods of star-star, delta-delta, star-delta, delta-star connectior

R (CENEICE _,
TS Rty I F=ar e
(LJABBI- (GBI AT (Delta-Delta
connection)(A-A connection): N
1
© O3 Nt ., A-A E
\WWW| S 5
A BTN PSS FGRA| | | |
SSTNNCACOICH NSRRI | gt
AIRNCOIEOG (ATRNF 8 (O )

QWWWWQW e

CZI'C5‘1CG1<III<P'3JU‘QI<III\'9 I\'ﬁ(V V) connection
C <lwl(.<lbllc1C2lwilTEITZH

«JC\‘)(.<PM®I31NMIN\‘:QM\W@QQQNII

Delta-Delta connection



Q.9 | SBTIF-3B1F (Y-Y), CGABI-CGABT (A-A), SOIF-CGA BT (Y- ), 4ILTHFOI-SB1F (A

methods of star-star, delta-delta, star-delta, delta-star connectior

BTwaunaa fafew

ST [Ty I a1

(AFABAOT- (AT TN TLTIYZ

(Advantanges of A-A connection):
« O £l|§§5§ C<l- |
AT | A-A

Ig|noy mpqy  €20%/71/6

(OIFOIG ST INEIGIS

¢« 2 HEEABUOIEOIGIRYANGIA (Sin #
LR (A . | |

¢+ O IANNATGEINOIRLRINI

. 8I8TANTGALI(V-V
connection) XA ATAINHATI | % a b b

. ¢ BT e

PO ROIEO UG I NI (RN O AT
| |

Delta-Delta connection



Q.9 | SBTIF-3B1F (Y-Y), CGABI-CGABT (A-A), SOIF-CGA BT (Y- ), 4ILTHFOI-SB1F (A

methods of star-star, delta-delta, star-delta, delta-star connectior

ST fATy I a1

() THAOI- (GABTL TITNTOI[JLATHAYZ
(Disadvantanges of A-A connection): == X "
Y ﬂ(\‘)f?l'_\};ﬂEIIC%@ﬂW%mEWI

IS JNOY INpAY | £Z08/V1/6

* | Neutral connection NTSRNT| I I [

e 9| V-V connection ¢ o) e Lyl
FOBAITNTFARANACANSIATA| A% s ¢

. 8I3BIH-(GeBIINGe0I- BN et S
SR ATATL AL BTN | A B

. ¢ | TORRANI NS AR OII OGS

WRWHICA ) Circulating) ARG |

Delta-Delta connection



Q.9 | SBTIF-3B1F (Y-Y), CGABI-CGABT (A-A), SOIF-CGA BT (Y- ), 4ILTHFOI-SB1F (A

methods of star-star, delta-delta, star-delta, delta-star connectior

aaad fafex stsrarsy

T AT ZCATS =
(%) oI -W{W’f(Star-Delta connection)(Y A. ;§
4 S
NSO AR NRTO BRI TP :
NP 4 5. &
N O TOALTNCOI OGP NN GI! 7
QYTNATRNIG 8

CTPSIREA NGO AANG o L
RN | ATRNME & GNP OIGATRNCT |

30" (PGATYFIAF | ~
BT e SR TN AT S S O - /
CHATOI G NTARIFITGTITR Y -A

Star-Delta connection



Q.9 | SBIF-3B1F (Y-Y), CGABI-COABT (A-4), SOTA-CGA BT (Y-A ), AITHGFOI-SB1F (A

methods of star-star, delta-delta, star-delta, delta-star connectior

fafex stsTarsy
T FaT =TT <
oI -CGABIALTH] CW&T (Advantagesof Y-A A. }, E .‘é
S 3 ';}I.' | ';ri
1 ST [ U S R ) G DI Y 3 R S S

| tl- \31‘%@

Star-Delta connection




Q.9 | SBIF-3B1F (Y-Y), COABI-COHADBT (A-A), SOIF-COABT (Y-4 ), ATHOI-31

(The methods of star-star, delta-delta, star-delta, delta-star conn

fafSa stsTansT

T AT 2T
) RULD)| -W\msf(Star-Delta connection)(Y-A conr
A A S TS ARG AT F OO
N SOOI OP ATV N IO AANF |
BIQEEEIMEN I ER R PR GIEC B EISCHIGSEICERT
CUFOIPOI IS AFIANG 58% ,
a-wim‘wcwmolrnc-ﬂzuzl | SIS & A=Y
GIACIC) uwlwmﬂ\oqowq\bmawn 4
W\m‘fi(.\'ﬁl(“b\‘o‘(\“}cil\'ol<lﬂ3I\9I<lQI"l (Distortionless) Y| ‘

A RO OISO S IPRRANBIRIASOCL o
(RAGSTR N SO INR il Tl

€c0d/v1/6

TS Jnoy npqy

Delta — Star
connection



Q.9 | SBIF-3B1F (Y-Y), COABI-COHADBT (A-A), SOIF-COABT (Y-4 ), ATHOI-31

(The methods of star-star, delta-delta, star-delta, delta-star conn

BroTwaNad fafewn
Ty R It T -l <
8151 RO G W\CmCWW(Advantages of Y-A S
S | R TR A IRENEIC- W1 58% e
T AlE :
U HRPCAACEG S NMIN\EQ.QIG‘I\')<I~"IU<I\‘9\@<I-‘&IN , g
9| cwcm&@cqugﬂ\omawad | A-Y &
8 | TONNBIANG PR [T O N BT TN RATCICI TGN,
EIGRISGISTR)IGERY |ﬁ@:EIC‘_“IElyllilcilﬂﬁCW‘_‘ICﬁs@le?W
TG=61-561F W\CEIlCﬂWW(Dlsadvantages of Y-A tonnectlon)l
r—.ui QLJ T
Y| BN 8 NP GITAZNCOIBIGANE 30° CW‘HTWWA-
AJT Y-Y GRS F = | o
Delta — Star

connection



q.8| ST (G0l T fO-f© AT If (Describe open

delta or V-V connection):

4 AFfers 1fo Ssre (T
BISTRANIES eie 71 oy

(UG AR Y (Y, ©OIP

STHN (Geol AT fo-fo STy
qCeT |

C\'ﬁ“’bl C\'oc’bl °1‘a1l\‘J(.\'> "ﬂ\"}?ﬂ?l'
IR (R STNY W foxio

IS IOy -Mpqy - §608/v1/6

BITHINITR T 2O JF(0 ‘*

3*”4(‘8' CNﬂT AT YT (RICAT Open Delta Connection
FIACY FONIG QISTHINED NS
A0 BTSN Ng T I,

wwmﬁ@ﬁ Bmwmm

o (UG PGy BIfeTT (Nl
BRI




q.8| ST (G0l T fO-f© AT If (Describe open

delta or V-V connection):
STHN- (GeOTY (V-V) FONTTGINONSTIR ((A-A)
AT 57.7% or 58% JRAIPICONATC] |

-

-A) (Of® , S
(8-4) COTOTFRAEAR 3V |,
B b 2>
| =
V-V INTE . =
3 s
{ Ny
PITGR V-V (.\‘)I(-\\‘J“JCFI\?_\?(%WL N ITL =V, I, Open Delta Connection
3

PowerinV-VSystem Ry _ Vil _ 1 o0 co

Powerin A-ASystem P, , AR

. P, =P,_, x58%



q.8 | ST (0! T fO-f© AT IfN1 (Describe open

d&%‘?&%\( ﬁ%ﬁ%%%t[s (Advantages of

open delta connection):

S| (BTN BT (GF0I-(GF0T Ngfod JH106 =
BISTSHANIS e =T (9118 fN]iTeaen e S
7fCR STTRICY 213 SR (7 | =
2| STHN-(G=0! gfore ANSTF AIARI/IAT B = >
SN WIRE N8 BISTRANIE0 (Ao SIS i
c
R IR TGS B g of z
WWWW (T T | FO-JIAIFHCNG

Open Delta Connection

I AT FACO =TI |

51 NG A TIBLIF N (TG NSV T/

AN BN | JF NN FICETHG (7N FIRC 86.6%

T ACH

12I (TG JHP AT T [T (711G N1 =
7% FTeaNe RISy eI TR IS FE|

m IS (TG AT PSR BN (S0 G WA

TSR TSI A | INNF SN (@GS A6 o

|

8 | AR FHNFHICCS (AT AR TIIA= (A TN

il

— - mnmwn%—,r Y7 T Y. I T TSN T<T 70 —T



q.¢ | 36 16 =10 (T-T) JTICSIT 9T (Describe Scott T-T

C%Eff'ﬁf%’% (T-T) STSTHICSTE (AT
g A OTO8 HIb dF (PO JITPINCIL AR fo
(PG 18T AR P AW Hfod 76

BT ANAR AHIGLF 41 T (V32N GITPRINR (]S
WHAAGE I = fCOUd BISTPINIT (Teaser Transformer)

oo BTN SRS WG 86.6% IS
Wﬂmssrﬁwmwmaﬁnﬁemwﬁ

kT |T‘5T<
\VIENY q(e
P~ |

t
D |

Scott (I'-T) Connection

IIS Jnoy npqy  €20¢/v1/6



q.¢ | 36 16 =10 (T-T) JTICSIT 9T (Describe Scott T-T

FHoHTBCfBRILT) ST AT
4 NGO STLAYN IR BT TF. %6 (Charles F. Scott) A7 NN SBH B
%BWW@WN| A3 IS JARR SIS GITHACT (@S 1: 1 41

RCAR | AR FOF CFG 2R (CIEHG 8 NFSIL FOoF (FG ATANR (V0T <
AN 76 TR fGge ABC 8 abe RIRT (RAMAT TR | I TR JR31:1 &
WS [J¥E 28TF Tod Lﬂ%\‘m S R LTS +AEN-G-12N 100 (OB {1 =
(AR | ABC f{TQUGHE BC IRA ﬂa’ﬁr@—ﬂ‘aw 3% abc {TGUGHE be AR TNF -
SRS T ac /; 2 PO (OO =
W ‘h‘ Ao \
) | "l"i\' 3 /"’ ;; /s ‘\’,"‘.'.:,:.\‘ /2 g;
! VAl \ Y/ B \% w
3 - o / R o \ =
1ON) N o “H 4 ‘ NI pE > |
' - 10OV R - OO\t
Primmar \\ Secondan
‘ Ma
\ | rans oty
lf
\":‘ 4 A ”’/ N
o ik 2 . B 28 N
k., | W7 N
- 100\ > » "




Q.¢ |6 o -fo (T-T) AN ?1"‘1%‘” (Describe Scott T-T
FHoHTBCfBRILT) ST IfAT:

ORI SRS STACH (TGO ade 20O ad=ab sin 60° =100xsin 60'= 86.6 V S

(N2 GTHAAIL (SEBIG wer=rl foes

< °1‘a1l\9<1 \‘o\'oil I"((.<P<l I\‘)“l WIYT AN I\‘)"J CP\Y C\‘ﬁl("b\‘a‘( ATSAT ]|
G 1 6 PN (V2 JITFINNIL ST GIT OeANT
Bmmwmaeﬂﬁf@\ 86% BPICGT AN X | AYFNOI(F, aﬁmﬁw

86.6 (OI0 A3 S|

\ T s
D/ o former
/B A
B W |
S/ P \ YAl IAY
\J { \¥ \*' v \?
\’ \, \ N . '//
VAl &
L \ ) ' \

‘ ' )

(' ,uh(m ‘“ L' fil',',"(n,',w; \h
| () R "f':'”\_*
\ ,

Primancy \ /
N M =

: | ransdotimer

\ ‘.l (¥
\\\“‘M‘W\

Wsss% C_TCFTT\BTWG?IT?ITEH

AT

IIS Jnoy mpqy %703/17



Q.Y | fo-f& G332 T6-10 TN AT LT (Explain the
application of V-V and T-T connection):

(F) STAN-(GOI N3 OTATITIIIITIZIF (Application of open-delta connection):
Y | YO - (PG AT STIIOIRATLII VAR |

1z| ilzw(.\bc*t?l (OOl NGO T-
WWWWWWWﬂTﬂl
9 | QWQWQTWWQQ\W VLQwIQNS(\?CNI\bCQI%GW
AR CGPACATTO AN V-V ﬂ%llr\o O RRTATTOITTNIA- ANZOTORTGEATNRY |

(¥) fo-fo stsTaTer + Ziod AT 1 FII=F (Application of T-T connection):

%
%
gZOZ/Tﬂ/G

Pav

T

IS J

51 {6 9% (PG FITEINE MU O (G TR (MBTL G N
| TON (PG AW [ON (PG NI 0N (PG qA© BR (PG AN HR (PG AW 0N
(PG AR (MATT G T |




Q.9 | foF (FO (O 12 (T 43¢ Ol OIS STI9 g6 AR

(Draw the connection of three phase to two phase and vice-versa):
Soott

lap

A N FAGIITTYZ oA
(PO AR RO 12 (PG (1S
BIETNIR (L 11 Y| & I
IR FANOTIHNNHAYR F06 LTI (T- N
T SRTIN)-4 BIRL PAIRIN 4 Rl
LN AT G Y TSR g :

BISTRANICE OGS B 53]

N "?‘ 'y

1 b

AMPTO | & FIEANR IO —

70 BRI JHOFH (V3N

Ewrwm 43 O oo
I foo

SAEFB3 2115 4T AN

prp,é—,rnr —— E—— e —— AH;‘FH‘Q‘

e YWire

IIS Jnoy npqy  €20¢/v1/6



Q.9 | foN (PG IO B2 (PG| 3¢ OIRA OIHAT AT NZ© ZE (Draw the

connection of three phase to two phase and vice-versa):

RISE]

umgqsqmwcua-ﬂgwwulc«aﬁmﬁrwﬁw ;
MIOHANR, AR OO

WWM@W@WWW«S
WAWWI\ B |2
=V X[ ﬁTegA 438 D PR

||||||

ﬂwasqwlcwlc«b@s&ﬂchﬁv&‘q’ml RE‘WT\ADH N 4P

<PC§|C“'NUI"D1\2UIQ(<1 N1QW| ﬂﬂlﬁ@f?—d?ﬂ Dnu
Wﬁﬁmwﬁnl A D \ i

g[8 e
V
L L ' ‘\.‘.I
[ by . v
B O—p—— A
Three-phase / D
Side ™\ i
i [
0.5T. 0.5T7, ’lwv |
Vif il D Y ‘\-,_‘ Two-phase
A " Side
I Main Transformer
Co0—»

A
Ts | 'Zr—.

0

Phase Il ! VZn'D A

]

a
Scott connection Transformers

Prmany

- |

€c0¢/v1/6
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https://circuitglobe.com/wp-content/uploads/2016/11/scott-connectoin-of-transformers.jpg
https://circuitglobe.com/wp-content/uploads/2016/11/scott-connectoin-of-transformers.jpg

Q.9 | foN (PG IO B2 (PG| 3¢ OIRA OIHAT AT NZ© ZE (Draw the

connection of three phase to two phase and vice-versa):

SIS
N ZCATTNORIANCTD0 | STOATL N JIATATE A
ﬂﬂ(wﬂw‘t‘»@%ﬂaao ATTHTFA N
\ » \
S<C®IC°B67£VICW\2 DN Ele W
SEN, |2 9
CREELI ST aoei R T TVE) U [\,
0.288 V 910.29 V| STOJISFTISH DN o (s
S TRC T IRIN, I 29% | carrozﬁﬂj P
0.866 JAITOGIILA, (STIZ AN 3¢ DN’ " v Yl
TN YANOZR(] L% g v
2: 1|ﬁr‘>1?1’ﬁ%_c?ﬁ, e

CTF O RGACOITE G )Bmcqvwnqbl-whzlm
ST NOIRT | ORUOITOGTEININT 90 (PO

A1 FI AT |

€c0¢/v1/6

1§ Jnoy Inpqy



DGEHERR
A5 STAN- (G=0! HLTIMHE F[REUTIR 14|

S| (I FIRACY (Go0I-(Ge0! Ngfod 450 GroeINe [ha
T (98 fAFIRme AfF 7o TR ATSTE AR
BRI

2| STAN-(TF0T AFHOT® AT AIIAZIIAN ST WIS
S DOSTHINIED c:lamt—q'z{cm‘ff RIRRIEIEE

mﬁrFWWE BTSN SR Y-
TSR T T | FO-FINFHTNL T TN FACO

ﬁ@’ﬁlﬁ%‘rv

ST BB RPN DO A0 [NORE ATT0 A | 4f6 -
(PG AT (TG I PG B, WIS (ST0G A
(P OIF NO R ST I 20 (RO AT | FIEY g4
Y] PN NN @AGEEIT™ WA AT H6-5FC 47 NI

@F@Sﬁ‘}m (T (PN JH BWWW RISTIERRIB GG
OIS STAMCN WIEH &L 2| AT T Y g WA
<Pl(.<l'b 31<ll|2\972_5[ 3 I"l\'ﬁQIG’I IQKW@N?{N (TR ACT I £I
YAV ORI OIS fNGGIE (Floating Neutral) I | 4 G106
aﬁnﬁlwgmw W1 B ST A | 9T RIS

CP\Y C\'ﬁl(“’b(\‘a‘(q I\'o’b<1‘17‘f (Distortion) '@ml

€c0d/v1/6

TS Jnoy npqy



MO PGy

*3 | STAN-(GOI NG OIPH NI | )

*2 | (MAIBTT, V-V SRTIMCAIATSNS, A-A HATIMCANT AT
“9 | (MYISTY, T-T AN I G FINAS TR OLIH 86/
RIS GIRICIER]
*g |

NP ORI O ONOIL IR P GOV O R (OO
(FAALTIN N O S FN BN TLRA| )

* (¢ | SOIF-SOIAA TN A G S6 aI=IN NI | 35T @

S LIRS |

#\Y | QTR INIRIAN B IS S TANG T LR |

?OH mpqy
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‘71@ |6|\‘)8

I3 4

\b!és ﬂa‘ CGEIEIIG)

(- -2 (WLLAYLY)

N I

'\‘_IICGI—EW?IKI | [&SE wﬁ’r% (Priciple of

Auto-Transformer)
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4 YT ATS T =

AV AT)

SIRCRIEISE

EERDIGTEN

.2 | ITPING ATSYH ¢ FOIBLO0
ATSJICI] T ;I |

b'.\‘ol"\'ilﬁ

by - GISTRAY
EERISERN

b9 | (GI- RITTPINICTD AR S [T AR
AN

(9 II]RJACI] I |

9 =F® ST ST

v.q | N(OI- IRV 8 POV
BISTHINIR NI 1T AT w91

IIS Jnoy npqy  €20¢/v1/6



.S C0I- EFWZF‘SI N (GEERD ( Describe the

Auto-transformer):

WLOI-GTRINE N JH(C BT
GISTRANTE, T NHT (FIANG P10 PCIA AP
A3 8 W= AR 8 (TP SIH SOrId2 LS
T YCF WY AR G (PO SOl
FUIR BABI QI & NINTN 0BT AT AN |

[
50 AT DTN ANINTTS A A N\NI17 T
ALY

L .
-— -
A A Iy A

V| <= 2:1 -N;
N | a3 q\) A Iz
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1 " - ’ > 219
< " A

foq Ng-> WCOI-
ORESRE

IIS Jnoy npqy  €20¢/v1/6



v.S | |(0I- ET&RIKI M ESE ?I'W ( Describe the

Auto- traigtsf%mgor L) RN BTOIEOGV, TN SRS AB (AN NSZIE
WAL IEFHNG | (RSN IO G, AR S YA H NS TIT-

N N =
V2 :le BC :le 2 %
N s N, 5
N, V, . .
S === (1) [a=Transforma tion Ratio of transform er] 2
N, V, =
=)
50 [, PIOINRAGLAT AC WK ARNIRORCR AR (1, — 1) P BC
SR COI-JISTPS ﬂlﬂﬁ?@ﬂl?@' |31|§'1§EI§{$3$HC§ S RVAC) ECA T[4
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.S C0I- EWW?W ( Describe the

Auto-transformer).

TN ACOI-

BTG 66 BT NG %‘QNIQ?I\D?M@T@E"JE
iirl£R<MC<|-b>1<1<1<112<1><u<1\97-45\b\921\‘3 O3-4

¢ (o | TG Ml\b¢l(<1(‘b<l\ﬂWﬂ"fW®: .
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.S |C0I- W?W ( Describe the

Auto-transformer).

NN P (T, NCOI-BIITPINCID GISTPANHN ({38
ﬂﬁ@iﬂi‘_@ 3 BT 18T (5T 1T

(-
GV EEARSIS] ﬂzﬁwlcvﬁmeﬂﬁ@. VRO E BRI DR ACIAT))
Cﬁ@w!@lé(ﬂmﬂ,ﬁf <
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<
o
(@]
=
o
(@]
TS Jnoy npqy

I1

W-WVACQEWBC&WW LRI
VAB = Ve +VBC

VAB:VAC VBC 1'|'V ].'|'N
VBC VBC VBC VBC NBC

(qCRQV, 5 2 UG/ IC108 (4R (G TR S E NS IS B o v
W%o . Ealml'aét@ <
BC BC

STNFAN (3) COTHATITICT, WCOI- foq Ne-8 =TOI-
EWWWWWG@G@@&W@W@W




.S |C0I- W?W ( Describe the

Auto-transformer).
W(OI-GISTRINI AT (TS (Copper

Savings in Auto Transformer):

€c0d/v1/6

We know that

weight of copper of any winding depends upon its
length and cross-sectional area. Again length of
conductor in winding is proportional to its number of I
turns and cross-sectional area varies with rated current.
So weight of copper in winding is directly proportional
to product of number of turns and rated current of the
winding.

Therefore, weight of copper in the section AC

proportional tOIE _*.,Irrl L _1,*:2 ] fl

TS Jnoy npqy

and similarly, weight of copper in the section Bchtdbbgtrenﬁqtb



.S |C0I- W?W ( Describe the

Aut%- ransformer):
- NI FAT (&S (Copper

Savings in Auto Transformer):

©

=

Therefore, weight of copper in the section AC (N — Ny )1 L3

proportional to, . &5
and similarly, weight of copper in the section 'i,r-',} ( j,} — Il ]

BC proportional to, s | I Ef

Pp—\ A 5

T g

Total weight of copper in Auto - transformer W, =1,(N,-N,)+ N, (I, -1,) [:_, =

Na =

SW, = INLN + N1 =N I CD
Supply) V1
SW, = NN, L =21 N, ==eee- @)

A5
Againwe know transform ation ratio, i = & = |—2 =a (e [
vV, N, | - -4
N1I1 = Nzlz """""" (5)
From equation (4) and (5) we have
=>W, =I,N+N,I, -2ILN, =21 N -2I,N, =2(I,N-I,N,) --------- (6)



.S COI- W?W ( Describe the
Autgsteanstormebm et copper

Savings in Auto Transformer):

Similarly weight of copper intwo winding convention al tranasfor mer is =
W, =N, +N,1, =N,I + NI, =2N,I ------- (7) S
. . 2>
Weight of copper in auto - transforme r _We 2N =Nl z
Weight of copper intwo winding convention al transformer W, N1, gd
c
e
W
:;)_a:l_&: (1_1)
W, N, a
1
2Wa :( __)XWIW """" (8)
a

Coppersavings =W, -W, =W, -(1- E) xW,, = 1><Wtw
a a

.. Copper savings = 1><Wtw = 1>< (Weight of copper intwo winding convention al transform er)
a a

Therefore the saving in copper material depends on the value of (1/a.)

Lower valu ¢ of ['a' | more saving in copper materia foa w¢-q =ToI-



.2 GITPIN0 ATSTF 78 FOTRLOG ATSTTIT LI (

Explain the terms transformed power and conducted power):

The primary and secondary windings of autotransformer are connected
magnetically as well as electrically, the power transfer from the primary circuit
to secondary is in the form of induction as well as conduction.

€303/71/6

Output Apparent power=V:I2

Apparent power transfer by induction=V2(I2 - I1) =V2 (Againlwe know transform ation ratio,

=V2I2(1-1/a)=V1l1(1-1/a)

b
g
=

Power transfer inductively P gnsformea = INnput Power x (1- 1

Power transfer Conductively P.onauctea = Pinput~ Prransformed
=(Input power)- (Input power)(1- 1/a)




b.\0 OG- GIATPINID STRLT & S[[LIR (List the

advantages and disadvantages of auto-transform

001—0

o—g—

‘ (&
ﬁﬁ'w (Advantages): Sm
# | TS QNP SRS &, g
GiN] PN ©OIF BN A | g—

S—o
S
*2 | SRS I G FHAF Ol F IS 2

0T A6 AT ST57 o

9 | IF FATHO! NCHIFS (I I3
(OO (ST N WS O |
*3 | i DB (R0, T PN GIIoN
ST

% | ezni‘%etgg AT BIfe YrP1F
FIRC BI™Y ATITON B S RISTIER]
CWICe LG ATSAT AT |

ng@oy mpayE Sezoz/vi



b.\0 OG- GIATPINID STRLT & S[[LIR (List the

advantages and disadvantages of auto-transform

.OT_O
o—og—o
’ e,
Lo\ .
WW (Disadvantages): S—o =
Primary - S
side 8—0 ) ,% )
*5 | b (B ~Tro= 21T 1= =W g T
LR Y\© O AN (WICcH\G] \GiN] § E
IR P IR AI 0 ‘3 o

*3 | 410 GIRAT Y[ 22- ([ARSTS FIG B4
Rk

9 | q9 ATRNIRT® 2- (OIFOG AP
I AN AT N T

*8 | g0\ PN 3(5135@353”51 SR
IO I SIS ATFY TIANY IO
RN T AT | PN BITHE e
(51T P G S| .




b.8 B2 8RO [P0 TNl (ol FrITeaNId
PATS] (Convert the two winding transformer into the auto-
transfer):

72 8MafSe [IFE (7- 1 S ,.
(GHN-TIGH (Stepdown) AT ' & | :
O A (Step up) ®6I- £ I

I AR B4 a oy

Y1 L fora (‘Ta- g
AT bz S

ol
-
=
E
-
o |
85@/171/6 S

|
*

1§ Jnoy Mmpqy

Y9(b)) (AT

T2 N3G [ S
20 kVA, 2400/ 240V v
Ewrwm CRATCT S
AR 67 T2 (S0 0

RN C?ﬂ'-C\'ﬂC"b\‘o\( MIEAY

AGGe mf"ﬂiﬂdiﬂc@mﬁﬁ\?fﬁ%ﬂﬁ@ SRS} [T GrTeaNE

TS TOA B AFE FRTSINR W61 GATRIE e (c)

S i} YRR STRTIIT (d) 55 B> =Y SICG-

g A o\® !




.8 N2 S2ROe [T FETeINES WGI- JISTRINI
PATFEL (Convert the two winding transformer into the auto-
transfer)

EVA .
(@) AGCOTNERG (Additive T 51 | ——yr .
polarity): A0V f: Q AV nput Ei : Dup
ARG BOTAETRTTmsIea ) || ¢ e e
7‘I\|§C CNATCNTCAT (a) (b) L ;E
CET AP ANCINNCARNIAE | | T 5
CYI%WG TN 4 ) |8
AP RNGARE, Y | | o[l
| AFSCOTNER §3$C¢_‘IV = 240040\3 U0V '.'. A
+ 240 = 2640 VARV, = 2400V [ ! B, ‘U |

S5(d) NOTEATHIY (Common) (0 (@
DI RIGRIASE R LR NGRS

%‘Icﬂqllawacwmanﬂ%%cw{%‘iﬂ%ﬁ% g
b
W<, BT aNR04 E'WWW

TSI (c)
AfS6w (NENRGT LTI (d) GG GO

Br-&rwmwﬁq—scml ™ SG1- BT a R



.8 N2 S2ROe [T FETeINES WGI- JISTRINI
PATFEL (Convert the two winding transformer into the auto-
transfer):

() 31]4@143@\'9(.“’1@”3 O (Subtractive polarity):

22 (a) QQISCQWQ:ERIS@\% NIFHIEII33@(?135!\@6‘1(%2“(;”5(21(5| Ql_p) 3
55-1 %CE@SQQG” i]%‘l|51§5|5121T~ﬂ°CN\b°14IHC¢ 3

b AR AL R T A ARCNE §
ARG F AN G ATIA O NN Ol N NCAI A S P
OO (ISR AN | ﬂfa‘mwmkwx@ﬁ? aﬁwﬁm :
~ 240 = 2160V QI ! ) bgd
uput | 2
” 2400 V 4 4240V i
Q -‘ . }I >
2 ’ ] “T = 2 [Toud
| 240 VS 2400V :|- 1
) |
4 4

(b) : | l,

a) (c)

fod -92 (a) TRGIBOG (ARG STLTITHNT TV 12 SRS
(b)wﬁﬁ‘ﬂa@ﬂam CATL STLTII9Y () AN
Blﬁ"_\llﬂ I'~l(.t7<l I"((.<P S RNEIRE




b.¢ CGI- RISV IR (Uses of

Auto-Transformer):

afe fRgfefie Feor

qIq9 Y, I41-

Y | I PN BTSN (=R
R GERGRIRIRGIEEESR]

2 TORRRCSNARN
NIICEG <1<|w<| T

(OO N6 <1<1-4 |

€c0d/v1/6

1§ Jnoy npqy



b.¢ CGI- RISV IR (Uses of

Auto-Transformer):

afe [Rqfsfde Feer
19T T, TAT-

© | TG U for (TG ROTFH (N6 3¢
STNTGFAIST (N6 S6I6 (R8T G

J7IR® Y| ATH PACANCALT WLYL[

Auto
' transggrmer
=

g |

L

Re—
S —  § S
T

g Jnoy JEFF'Q'V €20%/¥

o1
'
‘ > — Three Phase . | | l
/m\ ' Supply  ——+—+11—4 |
' ' ' I j
5 u Run
! . ’.5:
Three
/W .' ; A Phase
v 5 Supply
! LN
L ]
Synohronous
Motor v ' Motor
AT el I
-

Auto Translormer

WT‘GT EWW
%Wﬂ RU[CE| W o (TG 3G




b.¢ CGI- RISV IR (Uses of

Auto-Transformer):

4afo fNafafde

PG 19 Y,

8 | FTSRAPITOIN fon Ord ™S A9 TN

ﬁ@EIC_’l AT G T <R AIN\GAY
© FIIF O 170 2| |A1e

G EISER SRR SRR ERIER]

0.C.3-wire

supply \
PPy i W0V +outer
vV
el
| lt v 4B0v _
a o Common or Neutral
O 9, n
|
T 240V - inner
v

Balancing
coll

L

st
Positive outes Jotan
3 wire I
balance 64
X D %240
S
A0 V
[ Ry :249 V
Negative Outer ragat
pacen

€c0d/v1/6
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b.¢ CGI- RISV IR (Uses of

Auto-Transformer):

afe fRfafde
BTG IO Y,

¢ | (TP IR T53%7© X

€c0d/v1/6
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b.¢ CGI- RISV IR (Uses of

Auto-Transformer):

afe [Rqfsfde Feer
JIIT0 T, IU1-

W | (@GS IEAFRNCH A6 II=T B0

©
~
—
N
~
| %)
. )
o
o
5 ﬂ >
o
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IS
i Eh
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R T i :IJQ ! )
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‘ VT vt . “’ '
150 ' '
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Inverter Charger Autotransformer
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b\Y SCOI- QISTHINIE STHNES ST ST (Solved problems

related to Auto-Transformer):

ATITGNIT
D EIGIGE

: . KVAx1000
Primary line current I, =

1

KVAx100

Secondary line Current 1, =
2

KVARating = Vil
1000

N, |

V,
Transforma tion ratio, a= —~=—=-%
V, N, |

Transforme d Power , P

transformed

=V, x(l—i) = Power Input x(l-é) =P (1-7)
a a a

-P,

transformel

Conducted Power, P =P

17 conducted — " input

€c0d/v1/6
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b\Y SCOI- QISTHINIE STHNES ST ST (Solved problems

related to Auto-Transformer):

AN-S: ﬂ(?ljﬁ\? W(LDI- GRTHINIHR A2 (S-0G 116 v A=Y
CTFSIR (OIS 80v -4 bkw (<TG JFF ANSAL TR
STIRAIR B (A9 P38 (F) TITHING ATSTE () FOTROG

€c0d/v1/6

AT z
Solution Here given data £
P : o 1 Primary Voltage V, =116V 5
ransfor ower -=
(a) ansiorme p transformed mput ( a) Secondary Voltage V2 —80V
1
=4000x (1-—) =1241.38W  Transforma tion Ratio a = Yy, 16 =1.45
1.45 , 80
(b) COﬂdUCted POWGI' |:)conducted I:)lnput Ptransformed |nPUt Power Pmput = 4kWZ 4x1000 = 4000 w

=4000-1241.38 =2758.62 W Transforme d power P
Conducted Power P

transformed -

conducted



b\Y SCOI- QISTHINIE STHNES ST ST (Solved problems

related to Auto-Transformer):

PH-2: G0 WCOI- BISTFINCI NLTTH 2300V SRR (S 460V 4
PATS] PO 100K VA (IT0UH AL]IR _AT (RITCAT| O (T (]9 RA
(a) N2 8NSe J7 ASOI I U3 (OIS (AM6Y

(b) KVA (302 TY« ST BISTRINE AT I19%© =T

©
~~
—
N
=~
DO
(@)
DO
w
>
o
[oN
e
r#
A

Solution

() Voltage in portion V,, =V, -V, =2300-460 =1840V

output current |, = 1001000 =217.39 Amp

Input current = current in portion ‘ab'=1, =1, = 1001000 _ 43.48 Amp

current in portion ‘bc'l,, =1, -1, =217.39-43.48 =173.91 Amp




b\Y SCOI- QISTHINIE STHNES ST ST (Solved problems

related to Auto-Transformer):

-2 JP6 NCOI- FISTFINCIT NETTH 2300V ST =[O 460V

PATS T PO 100K\(/\A{é¢1](\b >1.<‘l_\<l.<llQ P4l CgICGT‘II | O] *(e] (449 P;A
(a) N2 8NSe J7 ASOI I U3 (OIS (AM6Y
(b) KVA (03 T4 ST BT aNIE R 1959 2T 1a

Solution

(b) When auto - Transforme r connected in Two winding transform er
output vol tage V, = 460 v

output current I,, =173.91Amp

©
~~
—
N
=~
DO
(@)
DO
w
>
o
[oN
e

r#

=
o

e

s

V, x|, 460x17391

KVA rating intwo winding transform er =
1000 1000

=80 KVA




b\Y SCOI- QISTHINIE STHNES ST ST (Solved problems

related to Auto-Transformer):

-2 JP6 NCOI- FISTFINCIT NETTH 2300V ST =[O 460V

PATS] PO (<110YH >1<I<I<IIQ <P<ll CRICAT] O QCC’1 (dd kA
(a) 12 STG3 A7 ARSOI FIIT 92 (OO G; (63
(b) KVA (J(02 TY« ST FISTRINE FRAK 7959 =T 1a

©
~~
—
N
=~
DO
(@)
DO
w
>
o
[oN
e

r#

Solition

Hfofd& kVA STII91R

(M| SCGT-GrATHINR

AT |35”CQ 3‘”\')543]4

w1 80 kVA BTSN

VDJSKP“‘M 31<l<l<ll-‘2'§5[




b.q SCOT-GITRININ 8 FACGN*IAIE GISTFINICIF WL
WW(COMPARE BETWEEN AUTO-TRANSFORMER AND CONVENTIONAL
TRANSFORMER)

51 qTO A6 W SIS 51 20 el SWRGg -
| ERIGER C5~I(.<Npll<1 B ICH, ARG A6 aﬁmﬂé’;
SIGEISER] 72 TRC ORI 2
2| 40O AR 433 EMICEIEREISTIET]
S ICIV)IRACICIGES élﬂraﬁnﬁ' G

(G 3 (.>1c<1>@n<1 QY
WNOIIC LT FAT WISTN OB SIS Bl
YT | I |
0 | YJ6 PV 9 | YT6

8 1.0® c\vlc«“ﬁg TAIAI 81479 (OIF0G i =
(A A9 (OIFO0 (VTSN =T e A9 (OIF00




TR Al \blb\‘)T\N PRV TS aﬁnﬁﬂa\
TP OIT SRS A WY IR QB ST

(B, JLATZP 1 (G SRG RAMGANS A Zfo7
Eicla eammﬁﬁcﬁﬁ\aa

IR Grereaug, T e

DO R aafﬁ?wzn BAMGe AMH 9 A9 AB(0
qH (PO RAI G FCI | ALY GITFIACIS
BN (OO0 AR ATH (T FIEID A2 I (OI0 G 7
TP BN PII0 AARO T ATSTRACE [3F Y| SCOI-
BITSANNET (TP OIRCO (OIE00; PN AT [F7
S GITTPING Y d< 1P ATSTE ARG 2O
FOIPOIIL VLN QMRS A (AR QIK[C® AT, B
ATV ST G]¢ (RGN ATSIE TN A |
PIG3 (AT . No-BSTm IS AR ONG Il

IIS Jnoy npqy  €20¢/v1/6
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‘71@ |6|\‘)8

A3 ART CT-) (LWYWAWLY)

\b’és ﬂa‘ CGEIEIIG)
>N NI

BTN AT ATKOTN

ﬂ?ﬁf \9 (Understand the principle of Parallel
operation of Transformer).

IIS Jnoy npqy  €20¢/v1/6
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®.0 Y5 AT (Introduction)

(NP AN Nof g (10 I=
A G ) 12 1 OrolgPd
PREERE R GGG RIGINGEI
FACO Y I FIATINEP

ST ST FATK Gy
(- = *S WG (TRTEANH
SBR[ YT PR élﬁ?l‘f?‘
ORIRE s

ST ’

@
-
[=3

e

AN

Primary Busbars

V,

Transformer A v,
Al
A 3l
— o AlIg ¢ - ¢
9 l’; s *——9
Transformer B

A= TN |

TSANSHARRIVE uSBREE 1/6



.5 (ARG (BT6d O™ (Describe the

purpose of polarity Test)

R EERNGERCICR IO (ATRAIS
BN Wﬁf) RGOS

(SO0 WYY DRI

M ATSTAR CIEICRRIRERINE
(AT

CEIGIR QIR LR SE
(ARG (550 41 =T, I1-

S | B2 1 OOl QTN T

AT AT BT T O
CATARIG (RTL STTIST (A =T

21 IY fOD IF (FG FATHANIE
A1 D1/ P foN (FO AR
T =, O (ARG (T STLTIS

@ | (ANEATEE (ST ST BT B

Supply Bus

IS Jnoy Mpay  €30G/Y1/6



.5 (AEET (BT6d SUW™T (Describe the

purpose of polarity Test)

COTEITATD [T (ST ATATATA
AT FAC [NToa Srsgfaer

S | *ESITHT =y (ran g
2 | fTORA S5 SIRBTaAfGs

PII0 AR [ _
w0 | IR (AT (G PICI0
AR PN

8 | M GISTHANICEF kVA ST

T www%mfﬁ‘a PO
NICRI T A0 NS =T (Ao

AT |

Supply Bus

lransformer /
] .

»
\

©
—
iy
DO
— S
J .\ w
>
o
o,
c
\ =
150
5 (
- »- o
< N -
: J
y
\
Transformer 8
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9.2 | TARPI0® 43¢ TGO (A0

(Describe the subtractive and additive nnlaritu)-

Ve=Va+ Vb
e\
A .
DDMVE POLARITY / -
N
o L, A Sy 2 i t I 2
i 5
A (v 2V vy v - .
0 0 Resullant » 122V ] g
Voltmeler 192V i Ackdeve Polasty S
readin oy
12V b *953 Equivalont battery circul Votior diagram g
[ r)
<
Test circun =
Vo= Vo=V
SUBTRACTIVE POLARITY /\\
N
H2
y v o= -1+ . +

[ —

12V, 120V
== )"KW 120V - 12V 4_t—_'>""> 6/9
Volimeter 0 0- Resutiant = 108 V
mete i i )
) 12V feading o

xo | ==K Equivalent bitlary circul Vector dagram ‘ |

Subtractor Polarity

(<)

Test circull




o 3"II<IET<P®\'9 A3 TSI (ARG (Describe the

subtractive and additive polarity):

ﬂlaiﬁlaﬂ bW CATAIAO (Subtractive polarity):

5 TR 2- ARG A OO N NASTI I HNT
| ERCE I R RGN IS B R T R B R REIES
Wﬁﬁmﬂaﬁm

IMTOFONR0E RN G TRIGIGER
C<I>II<IQI<PIU\'9(;1'|;W'I’1W%%;(FZ. |

S

IR NI (GO TSR

VC = Va —. Vb
l/-.‘_ \."-“ :
V) (\

(w

Subtractor Polarity Subtractive polarity

Known AC source
ex 120VAC

€c0d/v1/6

>
o
o
c
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P
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X1 X2

Test- Subtractive Polarity



o 3"II<IET<P®\'9 A3 TSI (ARG (Describe the

subtractive and additive polarity):

wnIfSfeerATfE e (Additive polarity):
ooy TTN=IZ- Wﬁ@%ﬁﬁ%ﬁ EIERa )
STTRTGIGINNAIA

25[&@43«1«?1«@["1?151‘3-
M EAVE I DRI GE R GO E B R R EIE
(OB BI] 1R IR (G U A RS &
\T)ISI@IE\% I
ﬂ(‘ﬂ?(ﬂ\'ﬁ\‘ﬁﬂ¢(ﬂ(ﬂi~‘a'\ll\‘9 N IVIAC [(GUACTINIIR
= ¥V RV + V-
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X2 ™ 20

Test- Additive Polarity



5.9 | GATHINAR (ARG [Nt GRig (B0

3T (lllustrate the test to determine the polarity of a

(Subtractive polarity):

() SmfEfow -
(Additive polarity): §
B ASTIRICTITG T RTR 43 )
WWW&WW ; 2
R0 b ZORAOR(S | .
2| RR-SNEGARRCINNETH, H, TH IR Foso2(<| -
© | JYNRTR- ARG LB WA NG AICI- | )
(P TSPACORAAI R SHECCTA NI,
= “W\Mﬁmﬂm’ﬂmcwmmmq ARG B AMIORJ|
Auto ‘V | H, H; H, H; m
ans ormer \ / T_ t i:& ’ M Vol mete
Supply a .L ' X, X, VY
‘ \7 | | H2 v HI (Ym
_______ \ X, X, LTSS e
Transformer Circuit Diagram for Test \ ity Test- Additive Polari ty




5.9 | GATHINAR (ARG [Nt GRig (B0

o (Illustrate the test to determine the polarity of a

tenatoBrasfBls ol

(Subtractive pola rity)

Q)
(aawmw\mw

(OO AIRMIORT |
¢ |

vgqaczlmqmmrﬂ\ Y RO
B

(H X )(Hle)l >ﬂc<|| EQUEH[AVEICH
Y

€c0d/v1/6
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.8 | AT AN BUWHTH YR (Explain the

purposes of parallel operation):

51 aﬁwmw TG BISTRINIRCP AT AT BT (Y

| 1R, Wﬁ%ﬂk‘m@wﬁ@ﬁ%—m STI]AIR SR 14T |
QI <1>(31<DIU £I<P(.ZP\‘5(ET'§TW ATRICYS I\'JN (PG A]J]]IR (MATI] ST |
9 | CFIIG (™A1 IS IN‘bKI\')N ST |

8| JF(0 TSIV (ALOG (FNG WCAEF (I (0T ATSTG IR FATS Wl
¢ | ATOTH GISTPINICA TN [T SN |
%IWWWWWWW’QWGWWN@WO
OLOIHP GATHINE BT OIS ABIOIP I B A6 T STHIRR FARO %
ﬁT'ilT?ITZ[I

I_J'Ql't\ﬂf\w“l
Q| G

3 phase transformer (Y-4)
Also known as star-delta connection

€c0d/v1/6

Supply Bus

pad

X1 X2 X1

) Parallel Operation of Single Phase Transformers



5. | TR SWATTIHTN *[S3YZ (List the conditions
of parallel operation):

72 I SLONEF dF (PG ZITFINEACE NYFOII AT
WANTI*N FACS (AR SR NI*N2 IV FICO (e

¢20e/v1/8°

amxm wﬁ@wwwmﬂwmaw |

RNSIRIACEIS]

\'> | aﬁ%@mwmﬁmm?}mwgaﬁm@

0 X R(]

[S Jnoy Jnp
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S| AN (OO0 (IFSTO GISTPINIID AT
OIAT(I*YN (Describe the parallel operation of transformer

SO GiCaC i ok (o
operatlon)

TN E(G GISTRANICA |
@18 G2 AF TIZT e %H% - |

Y

Transformer A

€c0d/v1/6

o
ANGIeATe] ATCI*HN(NT G\ :
ST AT X, O (W6 2
(.
(Y <<ITd- TSI dsNTad _é"," &
m | L B
L S W e e S T
\"1 E g - l'u [“ | ? ! o/ ‘:_ % ' Vifa;
-l ;l{" \ :z' 7 lu lh “':' |
i - ] E=EsE V.||
‘ y| bl
. ! L l Transformer B

(a) (h)
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S| AN (OO0 (IFSTO GISTPINIID AT

OIAT(I*YN (Describe the parallel operation of transformer

with equal voltage ratio ):

a7~ 1s the turn ratio of the
transformer A

a;”~ 1s the turn ratio of the
transformer B

Zx 1s the equivalent impedance of
the transformer A referred to
secondary

Zw 1s the equivalent impedance of
the transformer B referred to
secondary

Z; 1s the load impedance across the
seeondary

I~ 1s the current supplied to the load
by the secondary of the transformer A
Iz  1s the current supplied to the
load by the secondary of the
transformer B

X v

Common
Supply

Transformer A

]l

V[/B'_

1

Vbla.’

Transformer B

€c0¢/v1/6

o
o
3

mon

o
)
.

T1§ Jnoy Mpqy.
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5.\ | ST (S0 (IHETO GISTFEIAHL AT
OATCI*¥IN (Describe the parallel operation of transformer
with equal voltage ratio ):

Ly I
Applying Kirchhoff’s :'I"
Current Law Transformer A A
PR — : % ll % " Vi
ommon V 1 Z
1 L
Supply
By Kirchhoff's Voltage Law
V \
VL = e [AZA T (2) and
N L
Tl -
Vi l
Vo=—-lpZg.n..3)
dp
Transformer B

€¢0¢/v1/6

[ o |
-
o
=

g ynoyg miy

Cirpuit Glode
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S| STV (SITT69 ([ARSTO GISTHFINEL AL
Q[AT(I* N (Describe the parallel operation of transformer
with equal voltage ratio ):

Vi Ly I,
VL — T o IAZA S ....(2) and i _:-‘
4 Transformer A |A
AL 3) V
L a e Common V Vs 7
Supply | - ;
Now putting the value of I; from
the equation (1) in equation (3) we
V.:II —~—~b
= Ly
L alne (= 1) Zg o (4) -
2 5
Solving equations (2) and (4) we will get

% H Vl/az
Lgly R Vi (2 - ay)

i =
8T LA b A I

Transformer B

_ Lply ; V; (2, - ay)
ZA+ ZB didg (ZA+ ZB)

Ig

£€¢0¢/v1/6

ommon

o
o)
(=

1§ Jnoy npqy

Cirruit Gloge
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https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq3-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq3-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq2-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq2-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq4-compressor.jpg
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».\Y | TN (OO0 (ST GITPINCIG AT

O ATCI® N (Describe the parallel operation of transformer

with equal voltage ratio ):
Solving equations (2) and (4) we will get

_ Lgly ' V; (3, - ay)
8T LA b A I

Common
Lyl Vi (25— a) Supply

= ¥
ZA+ ZB didg (ZA+ ZB)

Ig

The current I, and Iz has two
components. The first component
represents the transformers share of the
load currents and the second component
1s a circulating current in the secondary
windings of the single phase transformer.

Transformer A

i

VJa-_

~
" 2

i

Vi/ay

Transformer B

&€¢c0¢/71/6

ommon

o
o)
(=

T1§ Jnoy Ipay

Cirnuit Gloge
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S| TN (OO0 (AFSTS GITHINCIL AT

Q[AT(I* N (Describe the parallel operation of transformer

with equal voltage ratio ):

Lgly Vi (32 - 31)
a;a, (Zy + Zp)

[i =
8" Tt s

_Lal ! Vi (3, - ay)
ZA+ ZB didy (ZA+ ZB)

B

Equal Voltage Ratio

In order to eliminate circulating
currents, the voltage ratios must

be identical. That is a,=a,

Under o 7l 7
Az T (7)
Zplp
[h= — 8
B Iu+ Ip ®)

Transformer A

Common
Vi
Supply

il

i

(@)

Transformer B

E S |
|A
Vi
VI/E'; Z
L
Ly
|
B
V)jag
o2
,. '." . I_ ’_.
o m
by 2y {?’
\::h" \:E

4
—
o
o
(=N

IIS Jnoy Jmpqy ¢ U@VI/G
=

Cirmuit Gloge
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S| TN (OO0 (AFSTS GITHINCIF AT

Q[ATCI* N (Describe the parallel operation of

transformer with equal voltage ratio ):

ZBIL
[, = — 7
AT I+ I (7)
ZAIL
= — 8
B I+ Ip (8)

Equating equation (7) and
(8) we will get

W B
e Z,

From the above equation (9), it is
clear that the transformer currents
are inversely proportional to the
transformer impedance.

Common
Vi
Supply

l ©
Transformer A A :
v, S
Vifas 7| | cemo
H| ad
o
Z
Zy o,
'_I-I-o— E
B
g
=3
% H g Vl/az m
’.__é.
Transformer B
lllll ose
"\ ‘n-l\.-- -
&\ _»!3'-1 = l\"lu l Z‘
,h\ L w I’ .\ W w—, l
) R ! 1 e
J !.’ [Jl | ? ? T
E::l:‘n \2 3| L ly lll [?
= ] EsEsg V.8
: [ bd
¢ e { ]
(a) ()
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S\ | ST (SIF09 (ARSTO GISTHINNLL AT
Q[ATCI* N (Describe the parallel operation of
transformer with equal voltage ratio ):

€20g/P1E6

IA ZB Transformer A la
== — e (9
i % ©) =l O A
Equation (9) can also be 2
written as =
IAZA = lBZB ......... (10) %H § Vi/a;

The current in the equations (7) and
(8) is changed into volt-amperes by
multiplying the two equations by the

common load voltage VL
Therefore, we know that g T |

The total load in volt-ampere (VA) is :
SL — VLIL ¥

g

S Jnoy mpqy
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S| ST (SITO9 (ARSTO G AL
Q[ATCI* N (Describe the parallel operation of
transformer with equal voltage ratio ):

SL == VLIL ZA Il
=
The volt-ampere of transformer A is Transformer A [ =
V <
SA = VLIA Common v Vifay L i Commcéﬁ
Supply 1 L Loadcl;
Similarly, the volt-ampere of transformer B i$ =
=
e
5p = Vil . 2
Hence, the various equations will :’|B'
be written as shown below
ZB VJa;
Sy = 11
ol zB sl
Transformer B
ZA Cirruit Gloke

Sp =

v (12)

Lyt ZB
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S| TN (OO0 (AFSTS GITTFINCIL AT

Q[ATCI* N (Describe the parallel operation of

: ‘tage ratio ):

B

S = 8 asasC1l

A= g St (1)

g — ZA S 12 Csm::r:;:n Vi
B= 7 7, L sencamn anes (12)

Equating the equation (11) and (12) we will ge

R

el - R ) |
5 L, (13)

Equation (13) tells that the volt-ampere
load on each single phase transformer
is inversely proportional to its

impedance.
Hence, to share the load in proportion

to their ratings, the transformers
should have the impedance which is
inversely proportional to their ratings.

(i)

la
ik Vi ©
vi/ax mmo
ZL]&LO&G
39)
(@]
NG}
W
Ly
— z
B (ol
c
=
=
fI/a' 8
L)
<A
~
Cirnuit Globe
=0y ) 1
' ) | l
iy 9 >
9 | W |
\5 I‘.I i
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5. | SN (S0 (ARSTO FISTHINLS

AITAITe] ATCI* N (Describe the parallel operation

of transformer with equal voltage ratio ):
(4) GITFINCIL A AT ST (OIE00 (IS8T
AT NATCI®N (The parallel operation of transformer with

TR SERET (24T ClSAdRTSien: A

— o~ ]\ i
SNSRI TRFIE 8 WFOIRAT T

(OO G A GG I IR QTR NAL NI ] by
(Ideal case) IRATCII]CIE NIRRT | e

A BRIV A G3¢ B JANREERCS |« o

TGO NI OB T AR AR CICE | . 18
JTMR 2N G OTGIOIEE G E Bl NETOIEoGV, JITNIT -
GEFPII0L, IS [, TP COANR AL TR A TN
KVA TSRS STOp 5

BT AN ORI  PIZ, 5 I NS
EEEIRIE] |

Equivalent circuit of

v..—

oadi§Jnoy-mpqy

O

€c0¢/v1/6

Transformer A and B in

1< oS Parallel Connection.

Vector Diagram of parallel operation of two transformer.



S\ | ST (S0 (IS8T FITPINILS
ANITe] NATCI* N (Describe the parallel operation

of transformer with equal voltage ratio ):

(4) BITFINET W BT ST (I 0 ([AR18Te

©
AN NATCI®N (The parallel operation of transformer with S
| =1, + 1€qual voltage ratio in ideal condition): >
L >
L _ 1+1 _Zatss l z““’e_‘. ;{‘
Z.o 2, Z, Z.Z, SR .
ZAZB ' lu AL I ’ g
A = -———(1) 2 Mo | E 18
Z,+Z g =5
A B . !.‘ H_J ’ _.
Again 1,Z,=1,Z,=12,, V, g sEe G ; @ e :
Iy = S (2) B B = S ’\i‘s‘,’/
Z . L
A ! L S\ B
VA Iy |
=122 3
s =17, (3)
putting the value Z ,; of in equation(2 ) and (3)
| px Lale 1 _ 1 Ly P (%) Vector Diagram of parallel
AT - .
Ly+ly Z, Ly+Ly operation of two
|y Lals 1 _1( Z, N 6 transformer.
= _

L, +1, [, L, +7,




5.\ | NN (OI0G; (A8TO GIPINILS
ANTTe] ATCI*N (Describe the parallel operation

of transformer with equal voltage ratio ):

() BISTHIANHR WM SE ST (OI0] ([*187
AT ATCI* N (The parallel operation of transformer with

Mot BT Sharing o "0

Power) V IA:IXZZ:ZE Xzizl(z Z+Bz )7 ‘)
Multiplyin g in equation (4) by — ACTETA AR
1000 2 S 5
Y Z, v S L4271, 1,41,
“71000  Z,+Z, 1000
Z
Vi VI Z, )
1000 1000 Z -I-Z _'l_",'ﬁ‘._.'gl,]..__.
) i 1
2
= Q,(KVA)= sz . 8 i e |
V § BE o
Where Q =Total power ' g E Ag 4 v,
Similarly : g 8 J T
Z, |
=>0,=0x—M————— 7
Q-2 ) |

€303/71/6

IIS Jnoy mpqy




.41 WW (NNCAGA CAATPR*N (Explain the specification on the

nameplate of a transformer):

TR INIR OGN TN CANIR AN S s (NN 4T
AH0 AN FIG | JH6 BITTHFINCIL (WNCATE
AR IIHAN (F-HAPe1 O ATHFCO A ©f (NIH AnS (T

S| kVA (J(Gs,

2| (A6 (OO,

O | CPTOE A4 (1d/30),

8| (L6 PP (50/60 Hz),
& | PICAP*N Ao,

Y | BIIfie (M ATH),

Q| SINRTTD (GEAIGIF (SIS SO 40°C),
b | BI2H O HieT (NI, A ST qUHCT

OB IiﬂLca ONAN, ONAF, ONFW, OFAN, OFWF X®J1{®
AR o IR FAT =), _ N
& | RPN (R B oS TR G Jand AVR@1or

]

4 B = o Ly 2 -VaVPaoaallh o aVYe AV aYaYal A 4 ™ N7 a W | raVYa¥VWal 1T A eyt T

o&»03/71/

TS Jnoy npqy




.9 | GISTHIAIS (NNCAGT AR RN (Explain the specification on the

nameplate of a transformer):

BTN OO R NS NN A R S NS I VN B AP
10 QTP AN NI AN CT-

HPAOYTYTPRLOAI(I\O Iﬁﬁ?ﬁ"(@-‘&(c‘llo
Yol (d Cf?@(wl(%C@CﬂIG‘_’lmﬁ @lﬁl,

5 | (NI-(eTTGe,

32| (REGHICICH AT,

59 | (BTG HATIHTOID,
38| *IOFANACEEIT,

¢ | (NT-(FTGHITID,

W | AR TR @4 75°C IFFASTITHIFE, T
cams)
59| (ARTETHNGIGT|

IIS Jnoy npqy  €g0¢/v1/6




.9 | GISTPINIEL (NNIAGT AR IR* (Explain the specification on the

nameplate of a transformer):

R REIC IR E R "D RaychemRPG (P)Ltd
CPIRRTE Sl oy Ry
Rkl Nﬁrg@ﬂﬁ AT TIREE PHASE TRANSFORMERTO SPEC. 00091
PG| 4 EI‘WSEI. N [SES \WA 1|_'_'

(NNCATER CHAPIRECI*A TR Eﬁ:e'om o:“u“'

NOLOAD (v 440 [[mretunct %

€c0¢/v1/6

IIS Jnoy mpqy

(- <peT OF ATRD AT MV] 4190 || o courm Mg | 10
ol NN WS = ey | () w

FREQUENGY | 80Ma EEEE w.l )
VECTORGROUP | Oyn it |[1omim  Ko| 240
NAXAMDTEN? | 50°C || WNOMOWATERAL | COPPEA
MAX TEMP RUSE OR |  50°C
WAX TEMP RSE OO

TRANTFORMER B8, W0/ ADA NIt

R




5.1 | T SATCIH TN FS ST ST (Solved
prgl;lgmﬁgjated to parallel operation):

.ZA_ZB:—X (given)
KVA(given)
Z,Z
RISy |,Z
L,+7Z, | LU
Zg ' A~
ol, =1x Z
L, +7Z, AB
.IBZIX ZA IBZB
Z,+7Z, o |B =
Ly ZAB
¢ Q,(KVA)=Qx
L, +7Z,
0 Q, (KVA) = Qx —2*
° Z,+Z,
.I _ QA
=
Busber voltage
Qg

>~ Busber voltage

€c0d/v1/6

TS Jnoy npqy



o.b | AT ATTIHNN AP ST AN (Solved

problems related to parallel operation):

AN-5: ':]3@ 2200/110V Transfor\rper G AT ATTETAN 0T 0.8 SATIf91e
HNSTF TR 125KVA (116 I6 P | GIATPINRSTAT @fGe A 110KVA,
0.9% (GBI 2 10%[TTIREITS B: 50KVA, 1% (JGGIT,

D
~

5% AATHOIT™ (T GO [ITP N PCOI (NG I=N PACI?

Here given Data
power factor Cosd = 0.8 lagging

7, =(0.009+ 0.0

Jnogpanpqy  €g0¢/v1/6

=8 =Cos"(0.8) =387
ZB _ @(0.0H j0.05)Q Total KVARating Q=125/-36.8%
Let KVA, ., =100 KVA
=7, =(002+0.1)Q -Z,=(0.009+ j0.10)
Z,+Z;=(0.009+)0.1)+(0.02+ j0.) 100

Z,= o x(001+005) =002+ jOL

=0.029+0.2=0.202/81.75°Q
Kva Load of transformer A,Q, =7

Kva Load of transformer B, Q, =72



o.b | AT ATTIHNN AP ST AN (Solved

problems related to parallel operation):

AN-5: ':_;3@ 2200/110V Transfor£1er G AT ATTETAN 0T 0.8 SATIf91e
ATSTF FIFLI 125KVA (ET1G 0 HFJ | GIITEINRBTE (02 A: 110KVA,
0.9% (GBI 2 10%[TTIREITS B: 50KVA, 1% (JGGIT,

Sf@ﬁmmgam OOY G NF PLOI (FI1G I FAI? :
Z,+Z, 0029+]0.2 S
_ 0.1004.£84.86°Q .
020228L15 € Z, =(0.009+ j0.1) =0.1004/8486°
=0.497/311°Q =
Z,  (0.02+0.0)0 . =S
NSRRI Z, =(0.02+ j0.)Q = 0.102.£78.700)
_0102/7870°Q Z,+Z,=(0.009+j0.1)+(0.02+ j0.1)
V2026115 0 -0.029+ 0.2 = 0.202/81.75°Q)
=0.905£-3.05" Q
ZB

Load sharing transformer A, Q, =Qx
L, +Lg

=125/-37.87" x0.505£ -3.05°
=63.125/-39.92°KVA

: Z
Load sharing transformer B, Q; = Qx 5 A -125/-37.87° x0.4973.11

A+B

=62.125/-33.76"KVA



2.5 Toq TG EW‘RP.Q NI AT AT O 3R (List the
conditions for parallel operation of 3-phase transformer):

K‘) N (PG E : . . e Three phase, three-wire, delta primary
ST FAF AL R feifde p—

NSTZ MRIFMOTT: (
S | HQSTEAT QI HINIAD R 2-

RS ]2 (-2 (SO0
(A02 42 =(© (J| (O
W2 QI ACN* (18
JHFR R[]I

2| IS INITYRS AdF

Cﬂwﬁ@ A ERIE
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2.5 Toq TG EW‘RP.Q NI AT AT O 3R (List the
conditions for parallel operation of 3-phase transformer):

fox (G GrTeaNE
ATTATA ST

IR A fARfefde

MEHYR W2 T
PO =3

¢ | AR 8

T OIF (OIFOIGI

T (PO
TOATAATIC JH2

00 AJ|

Y | ARSI (FG
BEIS I AVER I

A2 RS X
q| for-(F O

e

Three phase, three-wire, delta primary

E
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120/ 208/240
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£.50 | GISTHINNLS SICEAVIGER! (List the standard rating
of transfornc%(_ei%:
BTN (J103-9 (T-5Fe1 OF Ol PN Y CTBTEAT RATS

(F) (OO (63

(%) (A6 AfFE6 (OIS

(5Y) ma‘rss 8 STNH (JET kvA

Q) E‘Wf HAfFTOE (.<l(.b\b kVA

(%) RfSH 407 Fleis AHIT (@OT SO A0y
(5) (T1-COTe00; SR G- (A0S (OIe09], 29I |

IIS Jnoy npqy  €20¢/v1/6

A.S,A, A.LE.E 3¢ N.E.L.A NOfS JFR SONENS (R(Be TR ame =es

gngm 22 (OITFoWT (A6 BISTHANIL G SoITOIG NI
CRBIEIGIE

FGHRITO*IN BIR o152 440; 550; 2300; 4300; 4600; 6600; 11000; 13200; 22000;
33000; 44000; 66000 |

TSI B2 #/3T2 2300; 4000; 4600; 6600; 11000; 13200; 22000; 33000; 44000;
66000; 110000; 132000; 154000, 220000; 330000




SICHEIICT

S | BITSS mc<1<1<>1n<uc'11c'1\§r°1m*1-\1<1c1c\9<1>|1<u? ERICRR) \%"H“TW
2 | ANNOIEO GRS TO G5 ﬂl(<l<l°1ﬂ<llc*ﬂc'1\§f°1TC_<P“1°l<l‘Ml<P
© | QISTHR mcqxﬁlwquww N D[40 (G T B RIACR B GO |
VSRR R R SRR R REI R GER

8 | QTSN AOIO G AN NTIS |
¢ | G TR AN RRC ARG O b TR AT SN NGB A Y-
Y | OO B S AN AT AN A G O IV TR |

Q| TG G NRAT LA RIAICA N GACT A IS |
b | AT N GOTeT® 300 kVA (FITOAIIARN IR AN 1 T OO AT TS

PaQV €20

@mw 9 BITHaNIg-:

dfG2-150 kVA @fG2-250 kVA
6900/230 v 6900/230 V
Z,=9.4™ Zp=5.8™
OIRCAIIIAS

(F) ASOESTP IR |
(%) AFSTORITFINLAFOF kVA (CTGHIIAZI ANV |
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