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CHAPTER-3
OPERATION OF TRANSFORMER ON NO-
LLOAD 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 will be zero.

1§ Jnoy Inpay
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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 Is = /12 + 12

Magnetizing component I, = Ig Singg
L

Power factor Cos g — R
o

No load power input P, = V,1,Cos@g,
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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.
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A transformer 1s 1n no-load means the
secondary winding of the transformer 1s open-
circulted. So in the no-load condition, no current
will flow in the secondary winding of the
transformer. But if i1t 1s connected with a power
supply then a small current will flow in the
primary winding which is 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 is connected to the secondary of
the transformer, 12 current flows through their
secondary winding. The secondary current
induces the magnetomotive force N2I12 on the
secondary winding of the transformer. This
force set up the flux @2 1n the transformer core.
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Operation of transformer on
load condition
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VECTOR DIAGRAM OF LOADED CONDITION
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CHAPTER - 4

Equivalent Circuit of Transformer, Magnetic
Leakage and leakage Reactance ofTransformer
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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 1s 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 transferred to the input terminals.
The figure shows the simplified equivalent circuit
of the transformer.
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EQUIVALENT CIRCUIT OF TRANSFORMER

Ideal Transformer
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The simplified equivalent circuit can be referred
to primary side or secondary as discussed below
(here, the assumed transformer 1s 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 1n the figure. The values of secondary side
quantities referred to primary side being given

by,

IIg JnOY MPAY



V'

z
[oN
c
ﬁ
=)
o
e
=
QN
=




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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SIMPLIFIED EQUIVALENT CIRCUIT
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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 in 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
1ron 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 Circuj.t test: The secondary of the

transformer is left open-circuited. A wattmeter is
connected to the primary. An ammeter 1s connected 1n
series with the primary winding. A voltmeter is optional
since the applied voltage is 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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Single-Phase Supply
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power factor on open circuit is

PDC‘
VI

ococ

cosB =

note that I,. = I,
Current I, is in phase with applied voltage V,. while I,, lags V, . by 90°
I[.=1,,c0s0

L, =1,sn0B

Ioc = lox = 1”3 + Iﬁi

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

V
Requny = %

c

V
X m(LV) — %
m
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Short circuit test: To perform a transformer
short-circuit test, the secondary 1s shorted, and
the primary current is adjusted to the normal
full-load level. The primary voltage and input
power are measured.
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SHORT CKT TEST OF TRANSFORMER

X
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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
Ps:: = ISECREQ

R ,is then given by

PEC
R ———
I.S'-C‘
from the equivalent circuit it can be seent that
5 Ve
=4 ISG

Log = ||R§q +X§q

using [1] R, can be found out

Xoo = |22, —RZ,
or
Xog = |Zog|sing,

where,
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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

- Voltage Regulation - ENo Load ~ VFuII Load

VFuII Load
Eo- V>

100
E) '

=P % Voltage Regulation =
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W.5 | BITSANIERT el [RefT7 e STg

AROTHC (T 26 IRANI (T =& (RS =2
WNO6G RATT (7 #1f& TSI AN NLOFT QAN
WMEOALE TOLP *If@ FN ATSHT 1T, OI-2 ASTK 7 |
A ANSEAG I3 NG ATSTNIL YN O(H 2 TFol
(Efficiency) 0T | NSNS (NN (ST GrIeaNICd
TSR] S(NPOT ([, IR AR 5¢% P ©6% (S
09 AL | PIN 09 (P]eT N[ g (PTIF 1A G PAT] 1A

N TFONS [ AFTHI RO FHI oz I =T
%eﬁﬁ ’ : - Inputt . . |
B Output <100
~ Output + Losses
Vicos @ <100
~ VIcos @ + Copper loss + Core loss

INnput - Losses <100 = (1— Losses
INnput Input

) <100

Again, 77%0 =
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Y.2 | BT AT (BT A 7 FATT AADH

AOITO F1F AN fITICT fTTTHYR (The factors

affecting core loss and copper loss of the Transformer):

S | (BT &5 (core loss): A6 RATHERNT 8 AfS
HICI6 AT AN 109 | @ TS (NI-(EMG WIBT
1%-3% ATI9 2| 4f6 f[{fox [T 91 o
Y| (-

(F) ST FIFA (power factor): (FIH 1
ST PITFLIA ALY STAYAEF S (FI 17
AGTT AT TYFLEG A (G T

(1 TH=

"W, oc cos,
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() (9 [FOG (Voltage) (OIo G QIEEID

PAL (PR T ATTEHNE s VA -
WIS (FIF T (OO I ANOB

A <1<1|\9\9 |

m (Freguency) BRI ,\
O [Nod S IfFRrafsi ga
(T 1518 IF 2| 4 QOIS (FIF 5

(RICIT AT 499 8 ATIATNG BN

CREEIGH
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.| EWW (I A QR AT “TATCSH
AOIfT® F1T AN fICIET fTTTHYZ (The
factors affecting core loss and copper loss of the
Transformer):

| FAT] 1A (copper loss): 46 Rfex R g|
NOIR® 2| (T-

(B) ATSHI] W (power factor): PAT] eI
NST FIRIBA SN GeorAfos A FAT
T INGT AISTE TIFI] NN Y 1|

1
qﬁa-y{_Co er loss oc ——
BT =-OPP cos@
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(4) (ST (Voltage): (SIFHG ARITON FACA
FAR T ARAEG T BN vz
W28 constant KVATSTTR O (OICF00] I &
FACA FATH 5 FAE|

(o1 fapprafs (Frequency): IEOEICRE
BWWWWW AN FANTF 15 {97

PCJ T

() (TG (Load): (FTTTGF OAT FATT 1
ﬁ 2|§i|5|| CeTING MO0 PAT] e 0O A[]1]
CeTINY PN PAT] 1A PRIV |
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V.9 | BISTSHANITEd 66 Wapol [Nt ST Faw

The Equation for maximum efficiency of the Transformer):

11 W W(Condition for Maximum efficiency):

Copper loss, W,, =1 ,°R, or I,'R, watt
Core loss, W

core

= Hysterisis + Eddy current loss =W, + W,
Primary Input = V,l, cosé,

Input — Losses  V, 1, cosd, —losses

Efficiency ,n =
Yo Input V|, cosé,
2 !
. V,l,c0s0 -1 R, =W,
Vpl , COS <9p
_ I sze Wcore _ 1 I PRe

W

core

Vpl , COS Hp Vpl , COS 9p Vp COS Qp Vpl , COS 9p
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V.9 | TISTSANIES A6 Wapol [ Taa T Fax

WWW(Condition for Maximum efficiency):

1 R, W

77 1 — — core
Vp cos ¢9p A VAR | cos @/

P" P P

Differenti ating both sides with reference to I

’

d 77 Re Wcore
—L =0-— + 5
dl 0 VIO CcosS 49p Vpl o COS 6’p
i : dn
For maximum efficiency a1 0
p
T Re Wcore —0

+ =
2
Vp COS ¢9p Vp | » COS 6’p

Re _ Wcore
- 2
Vp COS Hp Vp | » COS 6’p

— | ’R. =W

p e core

.. For maximum efficiency , Copper loss = Core loss
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V.9 | FITHANITAD AT Wapol fNTHa ANFE The

Equation for maximum efficiency of the Transformer):

TS5 FARHFOIT KVA Load( KVA load at

maximum efficiency):

We know that for maximum efficiency of transformer, copper loss is
equal to core loss

z
[oN
c
ﬁ
=)
o
e
=
QN
=

9 /
I,°R, =W

core

i s current in maximum efficiency |




I — WCOFG
S Re’l
Now both sides multiply by Vs
1000
|S XVS VS Wcore
X

1000 1000 1\ R ”

e

| <V V., x 1 W

s s S core
X

1000 1000x I, R

e

V., <1 W

s core
— X

1000 1, °R.

e

g Jnoy mpqy



V.9 | BISTHANITAT AT Wapol fNfTsd AR The Equation for

maximum efficiency of the Transformer):

Is ><Vs V X I % Wcore Vs X IFL % Wcore
1000 1000 |FL © 1000y 7R
>
KVAMax = KVArated \/ Core %
KVA, .. =KV o == 2
Ao = KV X \/Full load cu loss (2

Where
. xV
KV — S S
A 1000
KvA, =Y la

rated — 1000



\Y.8 |ATSAT] N’Sl:{g(ﬂlﬂ ATCY N H9I] HAf IO (The variation of
efficiency with power factor):

ﬂﬁ EIEW V(] TORFT N9l

_ Output  Input —losses (1- Losses)
7 Input Input Input >
Losses ]
=>n=>1- g

V |, cos@ + Losses
n
Losses /V. I

=>n=1-
cos@ + Losses /I,
Let X — Loslses
X
n=(1-



0:99 ¢

0-98

Efficiency o

TS Jnoy mpqy

0-96

0 025 0-5 075 1-0 125 15
Full Load —~

HNSTE TR AFTIONG MY AN PO (T Ao~ =T
wa@fﬁ@m (MO AR TS (741 1Y (F, [fom
CeTTY ]9 AT PITFLIT NP9 [wy | @




V.¢ | ST TN el @ ST A d TFeTd 3T Sragd3Ha« (All day

efficiency and mention the formula of all day efficiency):

(N FITFINRRCOARANMA (24 TO1H)
)| ET AL )| EXCRAD | b (00| ) | T B RO RS e b (S ED i (XA

(NIUSPOI](eT |

)

STIR0G 28 TOIAN OB G NRCINTRIROGAS | -
TALIACIT: A | N
@%iIIﬂCEEICNICEEICNIﬂ;EJ AZARNICOTEL ORI - I RTOIN 2L
(IRTOATH | O], LRYFNIZI-J A YIF ARG |
él\‘ﬁ“(“”(@lﬂﬂﬂyiaﬁlsﬂill'_‘lﬁmﬂl

P B AP O I ARCFICATCO IATY AL T AR TA IR AT

(I“’R)& | T (YCRQLENG 8 &
o output in kWh

(A Ci\g All day efficiency, I}, gay = TS (for 24 hours) ) _

PR3 i ERLEUI D DR

JRANF OO IIB IO ETARANHIN O IIF AT | OIS

0| EYE i B IO R L G T (91 ) | T B RO R B B (G B R ECEISCRIEYCK



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

WL.\Y | TRl ST TFel & ST TRt Fol

TR

Efficiency , 7% = Output x

Input
B Output
~ Output + Losses
B Vlicos @ x100
~ VIcos & + Copper loss + Core loss
Input - Losses Losses

x100=(1——) %100
Input Input

KVA\/Iax — KV'AYated X\/ Wcore

Full load cu loss

100

x100

Again, 7% =

| ‘R =W

p '‘e core

.. For maximum efficiency , Copper loss = Core loss

output in kWh
input in kWh

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

I1S Jnoy npqy
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L.\Y | O], SITEE W5Fel 8 ST Rt ol ST ST

2%-3: IBfG 50KVA, 4600/230 V FISTHINCAT STAN I NOHIFG (6556
SR MCAGIE SR I RBIERGE

ST SATHPO (BBGS= 230V, P,. = 285 W, I = 4.2A

G STHPG CE’E‘ESC =150V, P, =615W, I =10A

[{EA T )

() (BTG KVA, 0.8 ST TG FHTHOI

Q) ST FHFOT TY KVA

(1) 0.8 AT TG AT THol

ANTYINS

(F) (ATBG KVA, 0.8 TSI IR STeawEr o). 8 = 40kw
GrTRaCRa (PIRPET, 285 W

GTHINTIR T (TG SAFELBW
T (TG I |, =10A

I1S Jnoy npqy

(N0 e79=285+615=900w=0.9kw

BT 3RS (40+0.9) = 40.9kw

X = %xloo 2090 _ g7 g0y




WL.\Y | TERWT, SRS T5Fel 8 ST AT WFol ST ST

(Solve problems on efficiency, maximum efficiency and all day

effi
AN-S: ﬂﬁ% 50KVA 4600/230 V BISTSINIET ST (] MOHPE (656
I NG i e (ores

TP STITFB (OFD: = 230V, P,_ =285 W, | _ =4.2A

=16 SFREE (BBE,, =150V, P, =615 W, I =10A
(.?l??qu'

(F) (BT KVA, 0.8 HSAF FIFE AP0

Q) ST FHFOT TY KVA

(57) 0.8 ATSL FIF A T=Fol

ANTHINS
(2r) WEG Wﬂax = KVA’ated X\/ Wcore

Full load cu loss

=50x%  [— 285 = 34.04KVA
615

I1S Jnoy npqy




(1) STTTEE TSFOIT 0.8 A3 FIF QRTINS
NUICTERS (o) P =34.04x0.8=27.23kw

RIS TFOIT (P e =P T

(0 ST51=285+285 5
(6 26 W?ﬁéﬁ e

P 27.23x100
TP Ty =24 x100 =
=75~ 27.80

in

=97.95%

I1S Jnoy npqy



WL.\Y | TSl ST Pl & ST it s operd ST

AN (Solve problems on efficiency, maximum efficiency and
all day efficiency):

Y- GBI 5KVA, 2300/230V BISTHANTAR (1T 15T 40W AL Foed
(TG FA 5T 112w | <G 24 T FRAIFARS (<76 727 B
() 1.5 B (TG 0.8 TSI FIFI 1 0T
() 1.25 B« (A0S 0.8 NS zpsl%c.q 2 hl%l
(5Y) CATH0 (A0S 0.90 ATSTIE TIF(L 3 0!
(%) W (7T 95 AN TN 6 T
(%) -G 55 ASTE IR 8 Tl
®) ﬁﬂ-@ﬂﬂ?ﬂﬁ
3 ST T ool fNefT 41

I1S Jnoy npqy

ANTLINS
Output energy for 24 hrs. = (1.5x5x0.8x1) + (1.25x5x0.8x 2) + (1x5x0.9%3) + (0.5x5x1x6) + (0.25x5x1x 8)
=6+10+13.5+15+10
=54.5kwh

Coreloss for 24 hrs. =40x< 24 =960 whr = 0.96 kwh



-2 | JBIG 5KVA, 2300/230V BISTHANHD (I 5 40W AL T (711G
PATKTT 112W | AfG 24 T01 [NREL® (@710 324 I3

() 1.5 B (A0S 0.8 AT FI|CL 1 IO

() 1.25 B (A0S 0.8 ATSAT IR/ 2 T0!

(57) (ATGG (<TG 0.90 ATSTNH FIFCH 3 0!

() N (T dFF NS FIFD 6 T

(8) -G B NS TR 8 T0I

(5) (NT-CFTITS 4 T761 z
ETRRRIGR SR fHes vowet fRefa 41l 5

Copper loss for 24 hrs. = ((1.5)% x0.112x1)+ ((1.25)2 x 0.112x 2)+ ((1)2 x 0.112x 3)+ ((0.5)2 x 0.112x 6)+ ((0.25)> x 0.112 x8)
= 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

All day Efficiency

oy = Output energy for 24 hrs. 100 — 54.5 100 — 96.25%
Input energy for 24 hrs. 56.622




V.4 | G oAl 1 Pfete-aF ATIGRTST

(Explain the necessity of cooling system of transformer):

(LRI (UFToP (AW BT ANY (K [ AR
Hﬂ@ﬁﬂWWW—W| 9 TAYTAT I(ER
RRIECRE A FATI &1, LG REIIGIRE SKISK
AfEE WY THAG NS o751 T0017 | Q TTGINS TSIy
IO ST NIGT = AFCA SIS (NN
FNFOl BN MY I8 FADIN NGO Ho 20O A
GISTRINIH CHFCa8 G TR JAAYWI[ Ao
P TP AT AR YN | G
BICERIISIAS EWRPWM OICGIEFREE] [ =1 409

I A iz A 432 FTeIRPOII
PN FACS A

I1S Jnoy npqy



W.b | BTSRRI MoatBaT Aafod I (Describe the

methods of cooling system of the transformer):

[N BTSSR QICGIEER
N OTYCRA IV (A =T

(Natural cooling):

(26 (R6 TPV d<2 20PN l
BTSSR N0 ST S@ry
WﬂWWWW
3¢ RIFTT Hgfore FrefkIdel
R ECE R R ISR SIGRICE DY

kVA @%g'ﬂa EWW m Pl Fig. 3.3 Natural cooling in transformers
CRISIEREETERIIS AR

GTHINEA I(GTS AT,

NATBIT® IO ST 5T IToT
=

Tr

e TnOo\L IJNDANT
N J L 19

| IEEENEENEREENERN

__ - :
/7 OOy Y

C

N




W.b | BTSRRI MBI Hafod I (Describe

the methods of cooling system of the transformer):

fRTH BATHINIER Moamae AaesTIr=a I9f
(R RCETS

2| O BTG Irorst gral
§ﬁf§ (Forced air cooling):

g Aqfor® QITHINIF N5
M3 MY FFe01q 41 1T o™
(TR RIAT ATI* BN =F | A
& I IO (PIF I3 FCACHR
Y MY 21 2T SN i
AT (I3 20T I 32 ASTF AN

(P G FIACEI BRI IRV P

BTN IS R A |

ww\ongW (YN (e
JIIRNL [RCFRY T UG
SN AMCH AT 4 FTIZT IR
FA Y| AR Ngfo ITIIRA A8
G EIGRINERISKIGEERCI

1Y

I1S Jnoy npqy

Main
transformer :
[ron core with
bk \ =" winding and
insulation
" OE O [t
?\\ 47
% %




.t | BWWW NoalpIT 7ol ?I'W (Describe the

methods of cooling system of the transformer):

TN GISTPINIED Mo R oy
LXGIE _
v | (Ot fANfGere e FHfers (oil

immersed self cooling):

A FfOTS GITHINL (FIF I P
753612 2P0 W- fyfGer®
MF | A BISTRINAR GNP AR
e MY TOoPBE @ OBI A BN e
ST AT | & ATRANSTAT AT A
BTSN e R AR 21 | oy

(<TG BISTINE (P 92 PUAT IL ...
TN TF T (T 91N =0T T 2T ¢
@Wml & AN AP (0T ATR(AI
OO QIF I8 ATRCHNF IS Ol (O
GISTeaICRE DIST A FA | AT
ATRTHNT 1IN (0T ITOTCAT LT JTST
=0 63 TS I TR e BT

ey ——prp——
i

......._._..__.....
’ e —— ~
———————— —— ———

I1S Jnoy npqy
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W.b | BISTFINITER MOABaT Hafod I (Describe the

methods of cooling system of the transformer):

I'\l(ﬁ Ql‘?"RPq N (SERIICGIETR °1‘2]1I\‘J>13i(.2<1
EROICRIEGIE:

8| (otd fANfSgre oI Ye e o
§|%R (Oil immersed forced water cooling):

4 TIEM (P 432 FUACE (S
[NNCe® AMFH G378 GISTPINCIS
BHN(I SN (O N R0 O
«(«1d (Copper tube) PLAT IATCANT
S RIESEWCR R (GER I LI
SISO AT OHEITA AJMR® FIICAT
LRI D) R I CRGER GRS
AJQR® Y 0N N1 IS T | BIA
N GERNRSTER LIRS
N5 Y 3¢ [NTEF 57N (o1 ST
OTS WA | e GITTPINL O]
A I G99 AICECT G (]l

RCAT (PICANAFPIF M O v f2x
TSIl vl A ﬁIM}Dd NI AA WC‘(

I1S Jnoy npqy



W.b | BTSRRI MoatBaT Aafod I (Describe the

methods of cooling system of the transformer):

(NN BTN Aoelipa NG o= Radiaor _
aw . S — Fans Xl Direction of -
¢l A @mww \l : (f_(-;\ O1l flow
"Z@Tﬁ% (Oil immersed forced air AN ' —
cooling): i/ ik | Corey
UM ! d
P FITSINIS IMGro il | Windig
fFeST (Fins) 1=K (S Al | *
SMRCHEA AT I FA =T 9 il 1T
fRETTYR I ) =i
NN (O(<T SIS N
RUSFUENSUEEEISCAVT
OB BITHA 3'6' 51O uﬂi Iis;qsl Oil Natural Air Forced (ONAF)

%@a O{[ @%CW (F|n S Cooling of Transformer
tubes or radiator) OANT (RS
I G FIOGF G NI AT

JIR(J BISTPANAL BIRAMP

- S
AD (Al I\eneD 2Dl A(ADIA AT




W.b | BTSRRI MoatBaT Aafod I (Describe the

methods of cooling system of the transformer):

?Efonservator

RIERRSERGE MoAFIV
ORI IV (AT =TS

Y | STHA CFIHG SO CFIHG

" S (Oil forced water forced or OFWF):

A AZHOTS FISTFIAI AT NI
(OATP ATPLT*N P RY A<
GITHINIIS 9T (R Pleig AT AT,
(TN R (O AT PF A< MRS
(TP AN 2R I A2 foord
GISTRINIF BISTE AT A =7

Core

Water Inlet

Windings

Tank

—

Oil Flow

:
a1g Jnoy o Qv

Heat
Exchanger

Water Qutlet



V.5 | RISTHANAF (O q32 A7 BN JfAT (Describe the

Transformer oil and its properties):

mh(ﬁansformer oil): QI'*RM N EICSIIRIGIRIERCTR)
A9 N (F (O IR FART, OI(P2 FIAPINE (O N (A
0T 1418 T UG CoeT | 4G (ot [BENF0 (VI
@ﬂm?‘ﬁwmmi (O ANGIH WNIN ATV | I ALTN PG

QCU‘-’Z QW‘IZFKI N9 (<PId «Elzl'\ <PRI°‘I(.<P mm’?ﬂ'l I3 F G106

ST ICICRCMIIGE @TWW R(® R

21 56 TIR-3(ARRB G5 =(® (I |

0 | I NS (PITNIAFIE 47 (Sludge) ATHI |

8 | (BTN WA AYTHCI T |

¢ | N ATHICAT O S|

Y | ARG A (] T

q AR X(® (|

b | ST 20O (A |

o | (PINTFY O A ATHCS AT T

Y0 [T, 3H1F @ TTHIF Grory A 20O & Z(® I(J|
9 [COTeTd WA SHF P BFR (0.85) T3 BOW|

Y2 (O ORI & TN TMSTF AINOl FN AHFI|

I1S Jnoy npqy



eI (Evaluation):
2N-5: BISTHFINTL (O TG BI?

[CIREE: Bmm’ma COLETH LT PG AR
BISTFINIET (I ﬂ?I’\ PIIACH IO AT 47
\Tan?r (G G (2o BTSN BT A7

@3&%&%@%@%@'

(9T MO0
sr\wv‘famﬁrﬁﬁm?marﬁf;m
P (O I (OO AN QT (Sludge)

ﬁefj’ﬁ;ﬁ,waﬁ@m|

JC® Bl JAT?

OB A (HIN QITHANE 20O A A (24

TOIH) ARIPIL 5”3 él?lll@i?l ATCY AT
== Pr=rseosTr== Ao amfide=

output in kWh
input in kWh

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

I1S Jnoy npqy
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<ﬂ|r\\.5.<1 PI\91 (Home Work):

-5 | (RAUTS (T, A PO QISTHINIES (FIFETT & FATIE
TN R

Sic;.‘%il BTSN, (O [ANGor® (ST Fiei (ONAN) N&fod
q LY

AN-9 | FITFINIE, (Ol [N Core BT SMOIF Fiels (ONFW)
N Sq INNT M8 |

AN-8 | GISTFANF (O FG 8 BT YR 1|

2N-¢ | GG 20KVA, og%%vpso:wﬁm (55 A

R SATSTAT ATST ' oo
E.=86V,P, =360W,|_=10.87A

8T PG (503

G SRHBG (G0 _
ATOITET [T 9 0.8 AR AMNSAR TIFH (F) Tl (G 43
() TF (TG GRTHIAIL 7Pl (Nefy 32

I1S Jnoy npqy



-\ | GG 5KVA BISTSINIET (&I 157 50W
A3 T (TG FARF T 125W | A6 24 761
CEIGIECIGICRES EISE
() 7.5 KVA (#1100 0.85 AT FIRLF 2 0!
(4) (ATEH (TG 0.90 AT TR 5 IO
(97) 4 KVA (FTT00 0.95 ATSTIE TIFC 6 T°0!
() 2.5 KVA (FII0G JHF ATSTIE TIFd 7 I°01
(%8) (NI-(ET00 4 0T

SRR ERE O CR BT

IIS Jnoy Inpqy



Abdur Rouf Sir




o 1P R GISIISE

(LYHAWYY)
WY 2 (ARG IPI)

fxgs gfst CIfsIe -9

TSN ST
@-CWEWWWWG

A

EEGRIGR'GE]

\') (Construction and

Principles of Operation of Three Phase
Transformer)

I1S Jnoy npqy



A LTI ATS Y R
W%mw NN AN

Q.2 | foF (PG IISTHANICRA A9 [Rfoy srafoq wife<e
G2 ORI IIIRICID 19T |

Q0] ST?@’S/T?T?]’ (Ge0I-CGe0l, SOIF-(G0], (Gebl-S0Id ALTITS
Nafog INNT FIN|

q.8 | STHN (G0 T TO-fS(V-V) LTI A gfog N~ T

q.¢ | F6 A TO-6 (T-T) TS rgfog v I~

QY[ V-V G T-T ACICANT ARTCHT I PN |

Q.9 | fOF (TG T(@ 12 (TG 43¢ OIS O] STTA5 A GG
PN PN |

I1S Jnoy npqy



Q.5 foF (G BISTHANET ST I

f2-(PCT GISTHANNEL 19N YeT© Told FAI
(IO A | AYN®, 6 (-(FG (FIAD

N TN YT fY-(Foy 8TR(Se A -
(TG BITHINF 15 41 3T | fFoiTs,
WA WA fONT6 S5 (0 I/ 0a
(ICO AR | G Vg OB GIAeIN 1B
I | AYTATS Ao SR =T (DI
TN ATV ATV I A, ZIAN
TSN BN AN | BYATF JH0

THNITA, (VAN N 8 (AT Core type three phase transformer
FACO | OIS (RGN PN AN S (I
SRLTGNE, ST AP A IACEA6Y
I AT I AT | D[] =CAT
(BT ST JBI0 (PG N =0 I O[
(VAT FAF GANT STAY <DE
SN 200 [[RIRY HFE IO PO 2| O
>1Ill|ril<l°\‘9](.<l R0eTE AR ﬁ'ﬂﬂﬁ?l
TFIBI, GO *ramfod JI[ 2a1 IM
(PN TN A0 GISTRINET N8 =T T
O 1 FOI TRCLT TIIFNRA [RA Shell type three phase transformer
O0T G I Ty | A6 SIS =

BN OIS (&R 70T | A6 ST (o

LV winding

/
r‘ 1 - ! "N
! |‘ Wind

I1S Jnoy npqy




= <=

Q.5 fod (PG GISTPINNLL 1O
(Describe the construction of three phase

@
Common leg having zer/ \

flux

Three Single Phase Core in
Contact With Another

\ )
LRI L

LV winding

BV inenlating
FARINHEHY

_HV winding

Is ¢ ir\h \ '
glectricaleasy.com

=
o
=
~
=
=}
=
L
@p]
[y
~

Core type three phase transformer

[

—

Shell type three phase transformer




q.5 foF (FT BISTHANIRL 579 IN I (Describe

the construction of three phase transformer)

fon (PO GISTPINIES [Rfo Sem*d w1w fArs (maa =res

5| (TI-(OTE00 TGS (Low —voltage winding
2| RA2-(OIOG SMO2 (High- voltage
winding)

O | W (00 2 GIP6H (Oil level
Indicator)

81l <1°N\‘97].<1(.\'93.<1 Conservator)

¢ | fquR (Breather)

V) @T‘IW (Drain coke)

q| (INGIGA %@?ﬁ[ P PleTe(Radiator tubes
for cooling)

lodl BWW ST (Transformer oil)

ol WTQI(“TCSI% (Earth point)

Y0 | G (O°6 (Expulsion vent)

S5 | (B™ATCIGTH (YGi(Temperature gauge)
2 | JLeT fJTeT (Buchholz relay)

Y9 | (I-COTE0G {r‘?ﬁ (Low-voltage bushing)
8 IRTR-(OI*OG Jf*12 (High-voltage bushing)
y& | ATHGR (Thermometer)

SV | PG (Carriage)

explosion-proof tube qas relay low voltage bushing
oil level indicator 5 4 7 8 9 10tap changer

high yoltage bushing

A\ kg o
A % é I1fuel tank and radiating p

IS JRoY Inpqy

reservoir 4

moisture absorber !4
"0

nameplate

l
signal thermometer

|3 winding and insulation

- |1 drain valve

ground terminal



220Kv Power transformer main structure & Appearén

1. Oil level indicator(OLTC 2 0 &
{

2. Bypass valve
3. O1l conservator @
4. Ol Level mdscator ( Maw transformer)
5. Fare fighting device with nutrogen)

6. Easthung termumnals @ —%
7. Mastuse absarber 4/ // 4/, /121
8 Termunal box

9 Control box for fans

10. Oal Temperature

11. Windings termperature
12, Fans

13. Rachator

14. M.V bushings

15. H.V bushungs




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

I1S Jnoy npqy



q.5 foF (FT GISTHINIL 579 INNI(Describe the construction of
three phase transformer

() (T G2 2NR-(OIFHO SHNOS (Low and high-

voltage winding):

AF6 GISTFANNIT {2 A OO BT vl igholag
IS AT | G FIAASTA AHETS hsing g i
EPIETIS AT I SR IR -
R A | PN QTR WBIR (SNETHH, L5 ENNS = O 2
s | EX1 6 B B0 B ISR R O AV B3 ICREACH [ “a % s
SEIQEER]

T WHFoF FIN (OfF FCAATAZ
A0 (PIRL BT (-(FG (FIF Br2+)
HNATCNT T IATCNT Y| (AT-(OTE00] BLI
(P AN A8 RN2-(OIFOG P (1-
(SITEOGT PLACT ST GOl Y| JPHN
FAE PR 2T IS TG G
(OIEHIGE OB (FIF =@ [TV R
A | (T-COIE0G; P, RN2-(OIEOG

FCIAF G GOl (e, R 2R-(OIE00;
HA 5T® LalN [Teogy ofe Tre 57




Q.5 foF (G BISTHANET 519N INI(Describe the

construction of three phase transformer
() CHRI] (Core):

SRS BTEAT (T A9 (FFCNF OAN
TGN A, P (FNG (FIF I |
[@F191 {3-CFG; TrATeaNId (FIF 513 8§
TS PR R (Ve B3 (P I PAl
23| f-(PG (1 Brars fomib o1e a9¢ (*fe :
BIRT AT =1 1= AH | ;
WSRO P GOl 2| (P
JFARICIL B (PG I B8 =Y, K LS
) () (Eddy cu;rent) g3 RACGEa™
(Hysteresis) e WG9S AMF | (P BN
IO -

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

S| (RIY (410 (PRI (Cold rolled core) 91 CRGO
(Cold Rolled Grain Oriented) RIS
21 20 (d15G (I (Hot rooled core) | & FNH
(R (T AT AR Y IR FAIRY
ST NI (s

(P) (TI-PTI] Bt (Low carbon steel)

() Ffep SO (Silicon steel)




9.3 | foF (PO FISTPANCAL AT RO Hafod Olfeid! G433 OItid 99214

(List various methods of connection of three phase transformer and their

applications):

LRI RI R R (SR BN R EIRICE R KISE

(P) SOIF-SOIFALTIS (Star-Star connection)(Y-Y cor

(¥) (GE0I-(GeTOILTTYY (Delta-Delta connection)(!

Q) SOIF-COALTISTITN (Star-Delta connection)(Y-A
(%) (GOI-SOIFALTITY (Delta-Star connection)(A-Y ¢

R R ERRAR R R EE:

() STHN-(GA0! 91 fo-fY ST (Open-
delta or V-V connection)
&) gﬁm{% 'ﬁ?vorsrrs\f (Sco™ -~ ™

A
conn

Open Delta Connection Scott (T-T) Connection

Y-Y A-A

-
o,
c
=
=
o
c
=
J2
; .




9.3 | foN (PO FISTPANNAL ALTIOF RO Halod Olfeih] G378 OIthd IR0

(List various methods of connection of three phase transformer and their

applications):

SOIF-3B1F (Y-Y), COABI-CGABI(A-A), SOT- MET(Y-A), .ﬂa’\m SE‘IZ(A-Y)

I ATICH JINW AN

(F) SOTA-SOIAALTHISY (Star-Star connection)(Y-Y connecti
S | GPTFINIRIR 0 A- A AILTHH-
OUIONOWICR(G]IIRJIPAIRA |

QIWWTMWWW\a JPRRA |
9 |

R[OS AR | [ TAC) (G UACT EE SIS R K [

() COABI-COABT STLTITSY (Delta-Delta coni

Aconnection):

Y | FPNCOIEOIGRIIRIR AR
2| ANNATTG ST IR I

O | STANGABIRATTIS AT FS A-A
O 1 a%-mo Y

B.

= xg Jnoy mpqy =

Y-Y



Q.2 | foF (PG IISTRINRD AR [RION A@fog OIfeimr 92 ©Iitng
SIGEE

SBIF-3014 (Y-Y), CGABI-CGABI(A-A), SOTA-CGABT (Y-4), AILTGOI-50T:
IR TN G NN

A

B. ¢ 3 b

(5Y) SOT9-CGA BT LTS (Star-Delta conn
A connection) .
31 GfBTE GO GSTS iﬂ?ffiﬂlc«sqm\ I

2 G NglOAR- B
@W@Wﬁl‘ﬁ'ﬂﬁlawﬂ‘ﬁ@il(@qmm\oxm red
9 | (@1-(OIEOGIG g O AANBEATIT

() CGOI-SBITHALTHIS (Delta-Star conn

connection)

I1S Jnoy npqy




Q.9 | SHIF-3BIF (Y-Y), (BHABI-CGE0T (A-A), SBI-CGE0T (Y-A ), GI30Ge0I-S01F (A-Y)

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

fafom STsTTeY Lo e o8
AT AT =TS =5

() SOIF-SOIaALTIIS (Star-Star connection)(Y-Y e 1

H iy
sﬂ;i‘ﬁl El?latﬂTSIIS ;HC“RIIEC CHATRCAT] 4
N OO SN DI TFACP OGP AN GO A FAT

TITLTASIFART | A GRCTIHALTANRIG,
TH LTSI G TR NAAG TG TN, i | I e
FRTOIT/ PG AT XTI AL AT S |ER

(RICQ\QCN‘\‘Q‘(C\%IU‘U\S‘MRNC\‘ﬁl(“‘bC\S‘N—@m| N ¢ et o N

aﬁﬁ@wmmﬁmmmﬂmﬂwaﬁw ; /P
CTPOIDNRACIARNOOCRENBIRRRA [

ﬂff?‘f@-cmsmsm NOYLAICOWICATPIGBLY,

WWW&W@@WW ( "
| FRVTILTA LTI TN IO OIS AT, ATTHL -

3||%BQWWWJ¢I®QW¢<Nl(.<l<l(.>1(.<l>\51ﬁ-8tar
ﬁ@@mmmm mmwwwmazu Connection

T TS 7T —TYI T T —T<T YT Y A-\IOI llllllll

Rl LN
SATIF S

115 JNogy MMpqy
=

LRSSV
SIRSEE

00




Q.9 | SBIF-56T (Y-Y), (GAGI-CG0I (A-A), SOIF-(GH0T (Y-A), &
TN (The methods of star-star, delta-delta, star-delta,

connection):

BSTwaunad fafew

ST R T o]

ﬁ?ﬁmﬁ W 43R (Advantages of Y-

S | GRTRINRIBCDA-FAIILTH-

CON OO IR aIRAB AR | e
2| N OIS G NIRRT |

9 | AR ORR- (OGRS F-4

SRR SIREIRIRE

8|

(PSR Mw‘iwbimﬂ?{ﬁ«mmcswww %, £h .
&Eil a ':””qi B b

(@ism@“mw AR NG QIEICOIT |

‘HSTHN NGZE 9P BB = A ¢ B

2 | NGBS (FATNG OICEAT BIG| BT N e

© | (GeBI-5B1d 1 SBIF-(GeABI- g9 S ;

HFIRTATC I3RS I AN

Lipatsoi
l'-!f‘- | 1158 )

=3
S R LA

L QESCPEY
! 5!2(1;!7 3

AN iy

TLSENEs

Star-Star Connection



Q.9 | SBIF-3B1F (Y-Y), CGADBI-CGHA BT (A-A), SOIA-CHABT (Y-4 ), ITHFOI-561H (A

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

BT aNas fafew

ST fATy I a1
(B BI-CGA BT ALTHTST (Delta-Delta

connection)(A-A connection):

1

ﬁ%ﬁmqmmwwmwcﬂwﬁﬁ
CARCIANCP

R | BB RICE AR UGBTI S | |
WA NNATGAACH N RRIN | g7
AIRNCOIEOG (ATRNIF 8 (HOIR)

CXC @-@(V-V) connection

Ig[jnoy anpqy

) O N3 N |
élcxocqnwemuw U GICEEERRI

Delta-Delta connection



(

Q.9 | SBIF-3B1F (Y-Y), CGADBI-CGHA BT (A-A), SOIA-CHABT (Y-4 ), ITHFOI-561H (A

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

LTS fRtH I a7

- COABT TR ILTHYR

(Advantanges of A-A connection):

>
51 AfGI=S (- _ b o :
(SO GATPINEIGOCN N v o
2 | ANEEAGTOITOUGAI R AIGI (Sin z
R | 1
O | SN EATG SRR, i
8 | STANTGHABI(V-V by a b, b o
connection) RATTIS AT | SR (2R N

¢ | AT 8

& GO R G A TR S GO L LRI e |

| Delta-Delta connection




Q.9 | SBIF-3BTF (Y-Y), CGABI-CGABT (A-A), SOTd-CGA BT (Y-A ), AITHFOI-3O1F (A

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

LTS FRCy i T

(%) (CRIETRG! 7L wfishg (Disadvantanges of A- A
connection): z : "
* 51 QTS b1 31 (e @ 2t 3f oA | =
» 3 Neutral connection ez a4 i ] [
» I V-V connection ¢ 3@ 414 513 & F1oiififl Arean 3 41 ,kl;l-;;;_.;y;._;g_,’ Q0000 | { %{ )
» 81 7DF-(TD! I (TFHI- D19 G M I 71262 331 37 A1) Mm% B W
v ¢ PO TN AL I (T1 @2 ¢ AGFIH ) et ! B

Circulating) #3fz® 23 o |._.T """ Ly

I R

Delta-Delta connection




Q.9 | SBIF-3B1F (Y-Y), CGADBI-CGHA BT (A-A), SOIA-CHABT (Y-4 ), ITHFOI-561H (A

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

ngvmﬁmmmﬁ

T AT XA

(%) oI -W{Wﬁ(Star-Delta connection)(Y A.
<

N OO A RN AT BT AT OIS
NPJIRIA| 4 B.
NS TOALTNCOI LGP NN I!
JAMNATRA 3 ‘
&SI G EC IS G T B 4T D R — B (5
NI | AR 8 (PO IATRNCOT |

30" (FGAYLFIAH |
BN NI T ATTS NI B oA -
CONNCOIFOO PP NICNTTROGATLTIY Y -A

.
s

IS Jrroy Inpqy

Star-Delta connection



Q.9 | SBIF-3B1F (Y-Y), CGADBI-CGHA BT (A-A), SOIA-CHABT (Y-4 ), ITHFOI-561H (A

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

AEICE R AR
T AT ZCATS

SOIF -(GABISA \mﬂaﬁ:ﬁ'&" (Advantagesof Y-A A.

.
~
=

>
ol z
ORI QAR P NCOOOANICN: 6.

of Y-A connectlon)

S| (GSTGI-(GE BRSO WQWQW ﬁsm | 15—

Y -A

Star-Delta connection



Q.9 | SBIF-3B1F (Y-Y), CGABI-COHABT (A-A), SOIF- (GBI (Y-4 ), 4TG0

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

ACICER NI R
T AT ZCATS

®) RULD)| -W\mﬁ(&a r-Delta con(r_l\ec‘Eion)(Y-A cont
9] ;1‘ﬁ|\‘)C\‘)a|3m|a AR R ENS ST EROERENEIREY

AT O RICE S | IR SIS EQUEIR R (] 2
R[S BRI B B B R RGO BN EI SIS EIOER ] :
IO IS ARG 58% | :
EYETIABTGBIEACATITY | SRS 8 Y 5

C“ﬂ(\'ﬁ\‘ﬁl)‘lNlNlN\'ﬁQIﬂ\?@lUQ\B\'@QQNNI| <
S[\CEIIC‘5‘1(.\'91(.""b\‘n‘({%(ﬁl\'9I<1ﬂ‘-‘l\‘>I<1~'2I"l (Distortionless) XY |

AT RO DG AN S I RRINFRIASCE o+ |
(RTINS S = | Wi

Delta — Star
connection



Q.9 | SBIF-3B1F (Y-Y), CGABI-COHABT (A-A), SOIF- (GBI (Y-4 ), 4TG0

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

BSTwaunad fafes

TS ATy Ifr T4 -
CHTRISOIT ALTICNIY ILTTYZ (Advantages of Y-A

S | RN NI AN TR VAN - NG 58% T | sl A
EONGRICEICTEIRIRIET

2 WMQSIM'MMIC\‘Q\%MNININ\%QM\‘)@IUQ\%@QQNN
9| wlcm\%cwmgﬂmqawaﬂ | A-Y

8 | TONNBIANGG QG QTP NI RACICI* NG T,
PRI OIS N ORI CSFATFGATLT *
TE=61-561F H2TT CWW(Dlsadvantages of Y-A tonnectlon)j

r‘uﬂ iJﬁT
5| ARV 8 CTFOIREENCSBIGI N 30° CWWWWA-

AT Y-Y SN R P | o ’(N ,.m-z-{l

Delta — Star
connection

I1S Jnoy npqy




q.8 | ST (G0l A1 fO-f© LTI I (Describe open

delta or V-V connection):

4 FAFfere 1fo ST (Fo
GISTRANIEF 01efhe 7ra1 o

(UG AR L A1, ©OIP

TN (Geol AT fo-fo STty
qCeT |

(O0I-(Ge0] NG Or® ATSI

IR (M STNY W fOA6

BISTSANIES WY 200 (0 ‘
ﬂﬁ_czl- Co VT AT QT CRICNT Open Delta Connection
PR fONG FISTHINCI WL

A0 BITHINE N8 =0T 1Y,

YN WS 76 BT aNg g=

o (PTG PGy GBI (N

T

I1S Jnoy npqy



q.8 | ST (G0l A1 fO-f© LTI I (Describe open

delta or V-V connection):
STANN- (GOTY (V-V) FONTF OB ATSTIR ((A-A)
ST 57.7% or 58% IRNPACON |

(A-0) (SFSTTFBANETT Y |,

B b2
| =
V-V W@W‘Wﬁﬂﬁﬁﬁw .
3 g,
{ -2
o ||_ Open Delta Connection
JMGR V-V (SSNE BT xﬁvalL '

Powerin V-V3ystem R, VI 1

= = =57.7% = 58%
Powerin A-ASystem P, , J3v.I, 43

. P,y =P,_, x58%



q.8 | ST (0l A1 fO-f© LTI I (Describe open

delta or V-V connection):

STAN-(G0T g oq JfILTSTYZ (Advantages

of open delta connection):

S | (PICNT FIRCY (G01-(G0! °1‘a1l\‘)<l Lﬂﬁ

Wﬁﬁwm RIGRICEEIEE R
SIERALE SATRICT ISR TR (0 T _

| STA - C\b‘*bl °1‘a1l\‘)(.\9 AISAT] >1<l<l<ll-‘i<lblc’1l'\l
STNCY WAMAE N8 BISTeINIK0 (NATNo
STCRISY ST T

9 | _\‘NI\‘) 312(.\‘9‘(2 ARG K% QINPLAICdd
RIS {S-CFO MSTF TR (M I | Fb-
PICNPHCNG NI AICHAT PO AN |

i;_

11§ Jnoy l;pQV

Open Delta Connection

=

—



STAN- (G0l Agpfod W’&ﬁw (Disadvantages

of open delta connection):

S| 51G ANISTF TIHAD NIV (FTNG AISATH z@r%m
DN P Y| g9 AT FICeTAWY (eT1\Y PITFC]d
86.6% (I A |

2 | WICEAG dFP ATSAH TR [T (10 N1 =
7 BTN RICT AT FNHE I I

© | IS (@ITT AT TFSIR GBI (OIeo G
ST TS AITST AMFH | GNP I GG S q6
6 A |

8 | AHfFYf FIANICC® (T SR TIIAR (T
BIREI

& | 3RO NSTE FIFT (TG FIG; FATT TN
STHNN (OF0! STTITH JHI0 GISTFIANT TS S
WHNIO [AG2-4 ATF ITA AL (OO0
WIS Y| JANP (TG 20T & 26

I1S Jnoy npqy



q.¢ |1 %06 16 =10 (T-T) JTICSIF I (Describe Scott T-T

connection):

%o A fe o (T-1n STV 2 Jofrs

4 &re8 70 IF (T BTN SR o () 18T«
STIIAR PN 4 o 7o FRTPIANLTH (00 I 2
(V2N BTSN 432 A6 61 T (oG BTN (Teaser
Transformer) [[CGIT § I BTN STRGSTI W 86.6% I
TS Y| OO BT 23R 8 POl Sormas

G510 BIffaTe (N3N § GITH AR JAHN ATRNF G2 (T OIRA
NLRIMTS (Centre tap) (IPFOFOIR ALLF AMH | 6T (RUTO
WT %O{AI\(}: SR A c‘@r ™\ A 'TI'C_T' o<t 7= A ~TaT<TraT— 5
forr-1 » \

t
D |

Scott (I'-T) Connection

I1S Jnoy npqy



Q¢ | FO AT fo o (T-T) AT 3T (Describe Scott T-T

connection):

%0 A1 6 -8 (T-1) S TIITSTE IAms

4 NgfSF STLAYN IR 5l TF.F0 (Charles F. Scott) T NN S(P(F MO0 H6
PIAFHNG A I | T LTS AR SR GrIm eI @8 1 : 1 491 IR

AR Fo (FT T2 (ST 8 PO o (FT 212 (OIFoG AN 76

AR {9 ABC 8 abe BT (AT CACR | T TR <R 1 2 1 WS [T 28T

\bw TAQUeT &S 12 SIS #E-5-712 100 (O 431 AR | ABC fAYLGH BC JRA
\qFPsr AN .A3° ah- fa@Gd he AST BN TS A ad T2ATHTIT
> !‘-k‘\" \
\ . a
- / Transformet \\ /(\
/B Jagd .\

il;\ S ..’\// N _: . -~

: S/ B & S/ BS \Z

! ~ 7/ te \ S N o \/

N /// = 0D N s = 4 N\
1O\ L [ 3 ERr ‘“ N | ATSASS D) \"

" e 10OV R = o‘ OO\

‘ Primmar \ J Socomdancs

Mamn -
. .\ I ransfotroey +
—7'
- =
/-
O _L___l, - | < 4 = b
" r LY ) ¢ _}n
— DD Ve (s T

I1S Jnoy npqy



Q.¢ | 6 1% —1% (T-T) ACHICI] ?1"‘1('_‘” (Describe Scott T-T

connection):

%0 A1 fo I (T-T) JTIToa qfare
PO SRS STNCHIA (4 @ adc (9 ad=ab sin 60" =100xsin 60°'= 86.6 V

?Iraﬁ% (3N GISTHINE (.\'9](."1.9(\‘9‘(4 QT WWWW 86.6%

AS | 4 HZ0F Bw¥ MIFF o WA ST for (TG

>
FKW‘*’H@?ITWI STOA1S ANV =Y (T, fO-6 I X0 FAFNA (VBN =
BT SIGL N QoY (GG BRTSANIE SN3GS 86% PG =
TN | YL AOI, WW%@W866C—WE"H®WWI =
\ -y !u‘-(("‘\l‘ 8 i
/ Tramsformer \
"'\ ~.,/ {:’\\//’ ‘\\/ ':.f\/,
' S § VW v/ B \%
‘ o ‘
100\ ( P —\n L’ sty b
’ “4 |m\L—.. - f«.l“\_"
Primancy \\ ,/‘ HOCONGA Y
e Marn =

[ ransfotimer



Q.Y | fO-fY 433 16-10 FHNCIMNT ATACHF AT (Explain the
application of V-V and T-T connection):

(F) STAN-(GEOTN R OTNTITIAIITIZIF (Application of open-delta connection):
Y | TYNON-CPGAN S AT RATYIF VAT |

2| YNO0I-(G o7 O I-

(PINAF0 GTE AN RIIARCI AN NP ORI G I AN OO (O RIS IAT:
WWWWI
S R O[3 (0 R | B B i | R B S A S AR [ LU B R R S AU S IS SR MAC G U S R EXRIE MRS
AR CGQIPACATTO AN V-V ﬂ%l@(@ﬂ?dﬂ*ﬂﬂl(@ﬁﬂﬂ% ANZOTOPIGEATNRY |

(9 fo-fo LTI g fod AT A1 IR (Application of T-T connection):

Pav

-

IS J

1 76 G (G FITHRANTE T o (F0 STIIAR (RS G
2| FOF (TG 20 for (G WS O« (G 20O F2 (T W 1R (Y] 20O O
(PG AL]HIR (M G T |




9.9 fOF (G 20O 42 (TG 438 OI2 Ol ST AG[© T

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

S g0 d <P"l\'9]<l“‘1"l>11i-2 I\‘J"l
(PO AR Z(O T2 (PG (TG
BIINI] (R(q P | G PIKCY
IR FNOIHINYR F6 SLTI
(T-T ALTITN)- IIR(C ;AT RV |
S TN AN GNT AT (G
BTN ST GIITHS
JE] LIRS Y| & FIEANT
137 716 GITeaNId
B0 (N2 GITHANE 33
WO GO GIITeINI Il
T oo BISTwaNIas 4
TS (VRN GIATHIAIR
TR B HAT AP |
aﬁmﬁﬂﬁmﬁ?@w RRIETCR

'Ql'l‘gﬁ'f\l' I —S—

Am'l_?ran V. T

< Phas

I hirg

Seoll
Lap

e YWare

w '.lll

I1S Jnoy npqy



Q.9 fOF (TG (@ K2 (TG A O3 O] SIS A% S WEN (Draw the
connection of three phase to two phase and vice-versa):

W
Ib(&ﬂSﬂ%WCNQNQIMN‘Q NIC<I<131|3:II|3C lefxw

(

Ay
% ‘mim?m ,
THEARACOIOG V 221\9(4\514‘1331/,43 = VBC = VCA: } \ .
VR B A G D ‘,_\ﬁn o, % =
ﬂ?ﬂﬁﬁ\?i(@l(%@@"ii(ﬂ—VﬂWl @W‘QT AD ' : _n ?
{ \ D \ WA 5
43(.2”."140]“1)1\m”2(.<1 NlﬂWl '-g ’ch ]©CQ2U- D " Primary Secondany ol

Wﬁ%ﬁﬁ%ﬁmml AN D oad (o )

Orcs B { b In Wﬁm
V[ .
(@H I V3/2T, § gT
B O—p— ?
Three-phase /
Side ™\ 1
lim l
0.5T. 0. m
W b0 . ¥ "'u;‘ Two-phase
) { Side
I Main Transformer
Co—»
vy
Ts lam
Phase I [vmﬂg

0
a
Scott connection Transformers


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 | fo« (TG (G 12 (TG 438 ©I25 OIS AT A5 T (Draw the
cor;”% ction of three phase to two phase and vice-versa):

N acmﬁ@@mﬂtﬁl OdIe N dATTHTF A

!

ﬂﬂﬁ\'ﬁl(“b\‘a‘(ﬁuﬂaiD IATCATRA

£I<1(\'9TC°E®(§VIC$I’C’-&_\;2 DN
V3V v

W\Wﬂ\%@(\'ﬂ(“b\‘n‘(&?ﬂfim (— -—) =

7
0.288 V 7 0.29 V| STOIISHCIETH DN
TR YIRCIN, AF 29% | (TR 0.29 =TI
0.866 sﬂad¢Q@|Nl\xT (ACRQ AN <L DN

AT ATOR(J o
2 1|W|1| (Ci: ’ ’ A I\
MC@@INHIQC\MC@IC%\B‘M>i~‘2(.>1c<1=’{*ﬂl<lbl“l\>'l qyF, ¢

SN NIRRT | ORIOIFOO G NL%U 90° cw
A1 ATV |

!
( »I N "N 4}{ ; N
¢-— —
%

vvvvvvvvvvv

{
\ v X |

Prymary Secondary

IIg JnOY MPAY



35}*1 ST
AN-5 STAN- (G0] LTI FJ[RAAYR Y |

S| (ICAT PR (GeBI- (GBI H%[OF G310 FITaN e
EIS R [GIR] I'*l<l<lIbQRi\‘ﬁl(.<l <lll<l> 'jjb<l ATRITT AT AJ]I]R
R |

2] STPN-(G=01 A OTS ANSH TAIAZPIAN TN T
WU\MMWQNNIU (NdlNC\wd WTST ATSAT T |
m@ﬁWWﬁ STV RIS f3-CF o
AIMISTIIAR (T | FB-PICNFHITNS NI ATV IO

b N GETE,
TR (AR QI SNIPCO A0 [NOFET AT A | 46 -
(PG MG (FT0G OICEAT PTG P, NG (08 g9
(TR [TANCHE HM AT 20O (SR A T | FIEY Q4N
Y I NN (IGEOIT™ WA AT *16-11HFE g7 T
(RGEHI (T (P AF(S GRTEINIT CNFSI 8 NEEITT
S STANGN WIEF GBI | I B0 Y7 G WA
PG 21<1H-'&\9 2N 8 fNOEE 7] i SEI (30F A T 4
AN OB OLP OPTNIN GG (Floating Neutral) 061 | 4 910
aﬁmﬁﬁmwﬁwwm| O RG]
(9 (OIS GBI (Distortion) 7S X

I1S Jnoy npqy



IO BIGy

*y | QTAN-(GOI NG ORI AN N |

52 | (AATSTY, V-V SIS, A-A ST NETH
#9 | (MATSTY, T-T MNP IV SN2 G299 86
OIS FICGIATNTANIR |
*8 |

RON(PORION PO ONOIF]S k,gaczr»w\o-mmacm\-mcﬁ
RIATN NG O FNBINAHRA |

* (¢ | SOIF-SOIAA TN NGO 6 aI=INNH | JI5I4T @

VR IGRIRIGIGET

#\Y | BTN TS STEATS (LA |

Inpqy

H




TS Jnoy mpqy




o PR | GIFIISE

s G CI-9 (Lwawy)

WY 2 (ARG I
N I

W OI-GrSTP SN Y&

i}

© (Priciple of

Auto-Transformer)

I1S Jnoy npqy



& LTI AT T Frewrian
SN (\® AT](]3

b | oI BTN I9fT

.2 | GITPING ASAF 7S FOIBOG
ATSATC]] LT PpdN |

b9 W-miﬂﬁﬁm@?ﬁ&ﬂw

b.& | OI- QIR ANIED BIRCIF QIET |
.Y | |COI- BISTRINIEG STAFS ST ST

SIRVAS) °1T2|<PS T FTI

I1S Jnoy npqy



.S ™COI- EWWW?“WT ( Describe the

Auto-transformer):

WLG1- G I (0 BTN
GISTRANIE, A1 NHT (IS Al 5 P AMCF |
A3 T2 W¢H ATRAME 8 (PO BOrTI2 VLT
P AP A AR A3 CF I ToF
PR ARG & WA < S|

50 ATANTS~ ANIT A A N1

. .
e
A A Iy A

Y r E %,—N,
=3 w2 : ‘
= | ‘ =4 v

2|9 l
A
) N;’ ’ :
a o 5 " 4 |
‘/ ‘/ Y B

foq ~g-> ™(GI-
ORI EERVE

I1S Jnoy npqy



b | |COI- BISTRINIIT I

fBra ((FF V3-2) ZNBTOIEOGV, TFNSA2OL AB (CHA OIS
WTTFNE | (F SN ITOEOGV, [N R A oS YA H NS TT-

N e N
V, =V, x Y € =V x N2
AB 1
N, V . :
1 V_l =a----- (1) [a=Transforma tion Ratio of transform er]
2 2

Inpqy

sl

5T [, NI OS2 GLAT AC NLTHAJNRORERIARS (I, — [;)PII=H BC
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.S N(0I- WW?W ( Describe the

Auto-transformer):

TN HCOI-
BT NIRSING GG BT NG %&@412%\9'&4@1@3‘1@

| RIS ’b>1<l<l<ll-‘{<l°<ﬂ<l\9("15\'9\'ﬁl\3

C (S| W@iﬂi‘@\ k1 mmqﬂcqmq\ﬁrﬂw\ﬂﬁwﬁmg '
(O 7

CTORIRC ERPCEC R IR I E i [T R R R
SRS BC A< EITCTEYT:
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.S COI- EW?P.Q N GEERD ( Describe the

Auto-transformer).

NN P (T, NCOI- EWWWBWWW SRR
ﬁemﬁ‘@ 3 BT 18T (5T 1T

CF‘IIG@El’ilﬂ@lﬁllﬂg\ﬁcwc“b\‘o‘(\‘%ﬂIil@ ﬁ?l@ﬂ@lv“l'ﬂ LT YATCO (W]
o9 W?CEIN[@W N

VBC N BC

I1S Jnoy npqy

WI4]51\?“1I—Cﬂl\bWVACQQQVBCﬂ433(21?\‘9‘(@'@9 q

VAB VAC VBC 1_|_V 1_|_N
VBC VBC VBC VBC NBC

CRICQ\QVABQN él?I'\ pJBC |C°";b@% [
O BISTRACN ﬁﬁf 3%5‘\973
* o 3-8 H(GI-
BTN

NFAN (3) TCOTHATICT, vmﬁT
DUE 8282 S AT BINAIR S ATETIIA |



.S COI- EW?P.Q N GEERD ( Describe the

Auto-transformer):
W(GI-RIATPINCE FATH (&S (Copper

Savings in Auto Transformer):

P— A

We know that ,

E
weight of copper of any winding depends upon its AC
length and cross-sectional area. Again length of s""@ "
conductor in winding is proportional to its number of
turns and cross-sectional area varies with rated current. (12-11),
So weight of copper in winding is directly proportional 3!
to product of number of turns and rated current of the
Wmdmg I5g «R-¢ A(LI-

Therefore, weight of copper in the section AC WW

proportional tOIE _"n.lr.'l . _ﬁ'lr"g ]II

and similarly, weight of copper in the section Bc_brry:pégt'ronél :ﬂo,

I1S Jnoy npqy



.S COI- EF;RP.Q N GEERD ( Describe the

Aut%- ransformer):
- NI PAT (311w (Copper

Savings in Auto Transformer):

Therefore, weight of copper in the section AC (N] — Ny |1

proportional to,
and similarly, weight of copper in the section J-'\,'-'? U? — Il]
BC proportional to, -

Total weight of copper in Auto - transformer W, =1, (N—-N,)+ N, (I, - 1,)
=>W, =1,N-I;N, +N,I, =N,
=>W, =ILN+N,I,-2I|N, -------

: : .V I
Again we know transform ation ratio, V—l =1 = |—2 =a

From equation (4) and (5) we have
=W, =I,N+N,l, -2ILN, =2I,N-2I,N, =2(,N-I,N,) --------- (6)

I1S Jnoy npqy

foq «g
GISTHaNE

Y (G-



.S COI- EW?P.Q N GEERD ( Describe the

AutQeLrRRSERrME i oifoesT (Copper

Savings in Auto Transformer):

Similarly weight of copper intwo winding convention al tranasfor mer is

W, =N I, +N, I, =N, I, + N, I, =2N, |, ------- (7)
Weight of copper in auto - transforme r W, 2N =N L) ';
Weight of copperintwo winding convention al transformer W, 2N 1, T

Coppersavings =W, -W, =W, -(1- E) xW,, = 1thW
a a

.. Copper savings = 1><Wtw = E>< (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 e of ['a' |more saving in copper material

foa =g
GISTSINE

-q (G-

I1S Jnoy npqy



.2 GITPING ASTF 7 FOTROG 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.

Output Apparent power=V:I

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

=Valo(1-1/2)=Vili(1- 1/2)
> A

Power transfer inductively Pyqnsrormea = INput Power x (141/a)

=(Input power)- (Input power)(1- 1/a)

=Input power [ 1- (1 IIH)})T

IS Jnoy=mpey

=Input power x 1/a




b.\0 O[(GI- GITTPINCIR S[LT S SYFILTIYR (List the

advantages and disadvantages of auto-transformer):

0
&
ﬁﬁw (Advantages): 9—§_o
3 | 0O OANTYAP O SSRGS JF G PANF & o
Ol PN 10 | §—o :
«3| OTRG WO FARNORFAAMAICT  § ,  womn &
46 RITN 5737 | g © =
3 2
& wn

o

9 | JF IO NHIFS ([ I3 (OIFo0 0
S RGRE BRI (G
+8 | b AP (RI5, LA PN G AT |

*C | Gﬂ.hIEI@/QmWCNqb@CG‘H GI||°R 3]43].4 <PI<C
BIT™ Ao B ATACRNT COIEoT ATST
|

*\Y | (l-(OTEe0G A6 I T JRILTGNE |

*q | qT© PINARY AP QP A3
ST T o= SToSTas ON=~T15T AT T =T S =TCT



b.\0 I(OI- GISTPINIES [UT S O[]UIAYR (List the

advantages and disadvantages of auto-transforme

g—o
o—g—
? S
-
SS{IUTTYR (Disadvantages): o —
Primary (&
i 8_0 wand
*5 | 46 B ~Trow 251 1= = g
KISV IVAUIY Y [ S RO [ U AT AR § E
IR FAT I AT o S 2

*3 | 46 BT Y3 T2- @AHSTS FTO T4
T 7|

*\9 | g9 ATRHCO R2- (OO0 AP

R AT TXE L2 T

*8 | qUO PLUTRY AP [N LS
WA OB TS AH/IY AITNY JH0

R ST AR | PIEN GITHL YT
(VT U Gl A< |

=



b.8 1R SRS} RIE GRTRINRIE SCOI- GRS
PATS] (Convert the two winding transformer into the auto-
transfer):

72 SRS} [T (T- L .
(RPICAT GISTPINRACP N T e T

CBH- GG (Step down) AT ANV i e MV g J : Output
O A (Step up) WGI- £ iy - '—'_f;;
AL LATIT B i W, g
IR | AR ol (B - 1 112
Y5(b)) (AT foflT® v g % e
4515 72 GBS R[S SR SR
20 kVA, 2400/240V o oy §[§ 0
BISTRNIE (AT A S I )Y I
AR 6T T2 (S0 0 @

A]2 (#T-(OT0G; TR0

AfGfow ‘@H@%ﬁ%fﬁ%aﬁ@e@@ « 12 BTaTE

A9 I& @ﬁ@ﬁﬁ@m -GISTINICE PATSI (c)
oY i YERRF STSTIT (d) 56 OB T SICET-

Clqge Ta o\e)

£
N\




b.8 TR SRSy RS GRTEINRIE WG GTRINIE
PATS] (Convert the two winding transformer into the auto-

transfer)
20 kVA

@) ASOOAARI (Additive | Ji 1 ——g
polarity): A0V f Q WV Input S; g Output
i) it | Gl ISR N R T si(c)“ l b
W\%C—CWW| b, f
Cﬂ%ﬂ?ﬁ?@s uoov ;44 5
BT SIS CRREIE Wa«m N s ST

| AGTCSTAEIRIOTRC, =y oy §[5 8
2400 + 240 = 2640 VI3V, = L1 bt
2400V | (0 (d

Y9(d) NETELTEY (Common)

BN AR NN SRS FIHPIE TR 5fFFs 56 72 earzfes

& PG (b)@@ﬂﬁr@ EIRFS
01 ARMRORERTYCATRCNZ ] 7 WQSW(Q

WOA], GTPINIRI D AF OTHERES (=TS ST (d) 4518 GBS -
@Tﬂﬁlﬁ'ﬂ- o SB-BATH AN



b.8 B2 SRS [0 G INIGd WIGI- TSI
PATS] (Convert the two winding transformer into the auto-
transfer):

(%) STREBCSTAIRID (Subtractive polarity):

Y (a) T‘I\IbCuﬂHNQN’Ib\‘ﬁ(ﬂﬁﬁﬁ?ﬁWxWWﬂl(NRCﬂ(Q| (b) & (
TR TS ANCINNTTIIAF NG HAMCE &
NCDQIHCQ‘CQC'{fﬂW\W‘ﬂIU«ﬂ@ 2:"1<P<IIQRICQI
QCWCQQDNN@W\QQQDKQ‘iDq?NNUHN“ll(°‘|<l|<l°1<l|\‘)|"(C<1331<ll| \‘)QCt

WWMWWA@% ﬁﬁw

d
240 = 216Q)V°"~i_(.?l'| | ’ ?
g =
» 2400 V ;;; 20V z
0 = l -
Q ' ’f' )
, y )
Input . | S put E |.oad
.. uov 8 s
240 VI 2 3 | 2
3 - |
L o
4 <

(bh) I, |
() , 2
\C)

ol -3 (a) TRGIPIGG (AT JTICHND TNy 12 813G
(b)F N IS ©2F TP (0L STLTI () FAN
1 o TR AT STSC|



b.&¢ SCGI- QITPANICEF B (Uses of
Auto-Transformer):

afe [Rgfafde Feer

qI919 Y, T41-

Y | WP RN BTN (=AM
AR 53T R

N TOPERN N RN

RO G R R CERCTY

i i

------

I1S Jnoy npqy




b.¢ S(GI- QITPANICAF A (Uses of
Auto-Transformer):

afe fRfeifie e
3T T, I l

9| IG IG fo (O RGIFHH (V6T 43 =
il

JII2® 2T ATH PACANAL]T W]

rt
w §: _/:-g:-_: == :‘_:ﬁ
'
| ’ e B ! ﬁ
o Three Phase | | | /] s
,m\ : Swply — 111 ¢
' ' ] —H
5 | I uRLn o2
[
'! } 0.S;
Three
/m .’ y A Phase
v 5) Supply
! "
L]
Synohronous
MOLOr 4 ’ Motor
A el K
e

Auto Translormer

~ __ I.Sgﬂg @CG'-Elsﬂasa :”a
68 [AN(SP (V6T
Bt ~fate T o CPer 2T




b.¢ S(GI- QITPANICAF A (Uses of

Auto-Transformer):
4fo fRfafes
BTG IO Y,

8 | FOTAPITOIN fon Org JCE™> g9 VT

ﬁ@.ﬁla AT G T <] G AY
© FIIF O IIT© 2| |8

BEASEG VO A0 I T =T

0.C.3-wire
supply

Positive outes

eleie]

<

L]

N
4V g0y |
Common of Neutra’
4
|
o"'l"il I\" ]
4

Balancing
coll

<

240V - inner l

3 wire I

240 'V' n Dilt(‘r balance 4
T a)

)

P.D

:?4[' V

AE0V

oas fon Org fofst
S HIGRSIE

Negative Outer

I1S Jnoy npqy



b.&¢ SCGI- QITPANICEF B (Uses of
Auto-Transformer):

afe fRfefds
BTG IO Y,

¢ | (TP IRAF I53%© =T

IIg Fnoy mpqy




b.&¢ SCGI- QITPANICEF B (Uses of
Auto-Transformer):

afe fRgffids Feoy
qIq9 Y, Y-

W | FSS SEAFRNCH A6 IIZT BT
=7

PULSE AUTO TRA '
ANSS i
CURRENT RATING 'S AMpe .
- SANPE

~ e
L rF

Inverter Charger Autotransformer

v

z
[oN
c
=
=)
o
e
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b.\b (GI- GIATPINR SANfES ST ST (Solved problems

related to Auto-Transformer):

TG
D RIGIGE

. . KVAx1000 >
Primary line current 1, = 2
1 5

Secondary line Current 1, = KVAXI90 Z

2

KVARating = Vly

1000
Transforma tion ratio, a = i ML
V, N, I
1 1 1
Transforme d Power , P, .o meq =Vil; x (1——) = Power Input x (1-—) =P, x(1-=)
d a a

-P,

transformel

Conducted Power, P =P

7 conducted — " input



v.\Y |(0I- BWW ST F® ST STNIYN (Solved problems

related to Auto-Transformer):

RS JH6 W(LD- GRTFINAT AR (OIHT 116 v A=Y
J (WITeLG 80v -9 4kw (ATTD PP ATSAT] ﬂsﬂa;@
AR P (9 PF2 (<P) m ATSAT] () POIROY

AISAT] | ;g
Solution Here given data £
S ; o 1 Primary Voltage V, =116V 5
a) Transforme d power -=
( ) p transformed mput ( a) Secondary voltage V2 80V
1
=4000x (1-—) =1241.38W  Transforma tion Ratio a = Y, 16 =1.45
1.45 , 80
(b) COndUCted POWGI' |:)conducted I:)lnput Ptransformed |nPUt Power Pmput = 4kWZ 4x1000 = 4000 w
=4000-1241.38 = 2758.62 W Transforme d power Py, oo =

Conducted Power P

conducted



b\Y T(GI- QISTRINIL STAFS ST ST (Solved problems

related to Auto-Transformer):

-2 dB0 WCoI- JISTHINCIT NELITH 2300V SRR =[O 460V 4
TSI FICO 100KVA (A0S JIIAR T (DT ©F = ([ FF |

(a) T2 SIS A9 ATSOT FIHT G2 (OF0G (A63
(b) KVA (J(0¢ IY« ST G [RA 319%© 27|

Solution
(2) Voltage In portion V,, =V, -V, =2300-460 = 1840V
100x1000

=
.
=
=

output current |, = =217.39 Amp

100x1000

Input current = current in portion ‘ab’=1,, =1, = =43.48 Amp

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




b\Y W(OT- ISTRINIG SIS ST ST (Solved problems

related to Auto-Transformer):

PH-2: PG SCOI- FISTHEINCIL NN 2300V SRS R[S 460V 4
PATI] PLCO 100KVA (AAT0UG AJ]TR PAT CRITCAT | O *(<T (9 RA |
(a) N2 SNDS2 7 ASOIT FITI0 G33 (OIS (@63

(b) KVA (J(0¢ TY« ST BT INIF [RAK 31979 2T 1a

=
.
=
=
&=
S
=
—h

Solution

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

output current I,, =173.91Amp

V, x|, 460x17391

KVA rating intwo winding transform er =
1000 1000

=80 KVA




b\Y W(OT- ISTRINIG SIS ST ST (Solved problems

related to Auto-Transformer):

PH-2: PG SCOI- FISTHEINCIL NN 2300V SRS R[S 460V 4
PATIS] PLCO (AAT0G AR P CRJATCAT| ©F 3{(.6"1 (dd Fd

(a) N2 SNDS2 7 ASOIT FITI0 G33 (OIS (@63

(b) KVA (03 T4 S BT INIE R I19%© 2T 1a

=
[oN
=
g

Solution

vzrlll%l—\a & KVA SA1R
(M| COI- EW{WW

AT |351|C3 >‘||\‘)5<PT<1

w2 80 kVA BISTHANIR o

WN 7[<I<l<ﬂ-‘i'55[

S —— N [ —




v.Q EI'ﬁ?T GISTRAN 8 POV GISTPINCI VLT

WTQI?ITS(COMPARE BETWEEN AUTO-TRANSFORMER AND CONVENTIONAL
TRANSFORMER)

waw&ﬁweﬂm\W u@l‘ﬁwe‘aﬁ
ATRNF & PO ZAE Wﬂmﬂmm

— =
o
<:

SIGESES 33 ST RO 2
2| a0 ATENF < R <= <1 =T
&I FACRIGES 2 140 AR 18 Gl
AAFA G 3 &Y WINNOII AL
WIMNOIN TS FAT FAT I

| © | Y6 (M

0| Y6 FA| 8 | T® (OIF6G I (I

81.q0® cmc«*@g UGN FU Y| Y| A 9 (OIF0G
HA A9 (OIFO0 (AR (R N Ol N |




RIECE] Tt N, I ATS aﬁﬂﬁﬂax
IOl SRS g7 T AR QI MNSIR
SN1RP A1 (NG ARG [[IAMGP AR o4

Gmﬂcﬁ‘ﬁ\m

JIC BWWW BRI GRVAS)
X ﬂﬁ?ﬁ? HC AT SWS ATF A2 G B0

QL (PO RANI IO FCI | ALY JITRINIS
I (OO0 ug ﬁ%‘ﬁﬁ (A PTG ]2 @ (OO0 I
AT SN FILD MRS 20T ASARCE (55 ATY | G-
GISTRINIC (TR QN[O (OIF00 FN AR [F7
ST GIATHING T 4 JMME ATSAR AENR (S
FOIPOIAD NN AJAR® A ARO[ T, e
AN “1STT A7 CTF G AISTF ST AT |
FCGS (YT T =BT I AR 0N BT

I1S Jnoy npqy
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SMHINNL TSI A
REENISER IELIAVRIESIIGEN
-GISTRATNIES IRRDTYR Y|

| {5 BT BTN

gj)

IIS Jnoy Inpqy

JAId(P

JPP AT

R N

el n dY ot < n ans ol |

<13c<1 3kW (A0S 78 AR (R | W I3
cm\‘ﬂ 230V X¥, O RAFA

:T_Fm



Abdur Rouf Sir




o PR | GIFIISE

e afsT CU1-9 (wwvawy)
U AL (RADIGIIA)
o N AR
BT INIRCP AT NGO NIS
A S (Understand the principle of Parallel
operation of Transformer).

I1S Jnoy npqy
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9.2 | TREH0 (I8 WGow (A6 240
A

9.9 | TN C(ATNR6 RN GFiE
(G0 I F |

.8 | AT SHTI*TNG BTN SR I
AN

.& | AT ATTINNG 1S SR IV FIN |

5. | STV (S0 (FHETO QITeINIS

AITHTETe] ATCI*TN qINT PN

$.9 | I (NCATOT CATARPC*
SIGERIL
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I1S Jnoy npqy




®.0 Y5 AT (Introduction)

WP AN Ao & (716 72
A GI 12 OOl
A0 Y| QAFINECP
AITRIATCE ST FAK G
(- ST *S IR (TSTAND
AfHFGIT AT (R f@aﬁ‘

Primary Busbars

v, Traqsforme[A 1 |v,
\ Al
— 9 : 24l N
;,
2
;:;o
<
¢ — 9 ”; :'l Fiis ;_. ?
Transformer B

AT



.9 | C°1T¢_”|Tﬁ<\l1% AT (Describe the

purpose of polarity Test)

BITSANICHD OOy FCIC (ATRNIE
433 (AR OIR) 2NOGHG
(SI=BIOE AfoPY T B,
M9 ATBTYR oI ZoPIIT ANz
(ARG

AR O QISTEINICRS
(AT (556 4T =T, IYT-

S | 2 1 OOl GIATINE T

AT AT BT T O
CATATIIO (AT STSTINS (AT =

21 Y fORf6 G (TG FISTHINE
RIAT AfFL PR FON (TG SR
T =, SN (ATANIO (AT STLTIT

(MAT A
@ | (ANTATE R (Cored e TIN5 TTire 537

Supply Bus

ransformer A |

- .
R N e WY

. . |

ransformer 8 l

{15 Jnoy npqy
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.9 | CW@% AT (Describe the

purpose of polarity Test)

COTEITRTD [T (TN AT
AN FACA [NToa Sr5gfI4r

Y | *FESHITPE W™ (M M|
S DTG E RIS EIGIR
P06 AR (|

9 | IR (FICAT (NG FICI0
AR FAE AT

8 | IM GISTPINICIF kVA ST
1 ATCF O P
NAMRA L A0 W (T (J(o
AN

v

Transformer
] .

]
A

—»

.
MY
Wl

< || >
L/
.‘ \ !

o »—t—

Transformer 8




2.2 | RGP

0w (<7 TG0 (Ao

(Describe the subtractive and additive nalaritu)-

ADDITIVE POLARITY
H1 M2
—Q 120V -|‘|+ -.Ill*
| 1
(v?mv 1oy 22
- %
Voltmeter ?328
‘ road!
-;{) 12V i :E,,":gE, Equivalont battery circul
Test circult
SUBTRACTIVE POLARITY
M1 M2
— v = o L e
I I
AAAAL 7 120V 12V
PSR 5 +
Vollmeter 1085%
‘ 12V readf
T) ¢ OF of, _K)E( Equivalent battery circust
Test circul

Resultant » 122V

Vatdor diagram

12V, 120V

Reguttant = 108 V

Vector dagram

Ve =Va+ Vb

D\
v/

il

g Jnoy mpqy

Subtractor Polarity




o | >‘II<IEI<PFG\'9 A3 TIFGIow (ARG (Describe the

subtractive and additive polarity):

majﬁlaﬂ bW (ATAIA® (Subtractive polarity):

G B RIB P ER | EACE AR R R GIIRIRR Bl
b EUCEID DRI GIR Rl

LA TF P AN NIRI2-
MR TGO N NTAITAA I CEA-
ﬂﬁt@ﬁfiﬁnﬁwmwwmmw&@mmc

zuncw%fi@m:%wﬁgg NOTOITBIGHH T
(ARQIBIOOC . |
= IS INMC [GUACTRINIR

Known AC source
ex. 120VAC

Ve=Va= Vb
/ .“—\-"\
: VC } m
\\_./" Volt meter

- u

Subtractor Polarity Subtractive polarity AU T  xt
Test- Subtractive Polarity



o | >‘II<IEI<PFG\'9 A3 TIFGIow (ARG (Describe the

subtractive and additive polarity):

RIS GG (Additive polarity):
B ST R TG OGS, afor

BIERCEIS) EﬁlWﬂTCWﬁL@QNN"N\NW
SIRTG RGNS
| EUCE I DRI (G B R [RGB U RO BB R R RIELG

cmaﬁfi@m%g@ﬂﬂ;ﬁ. NOLOIFOLORIO AT
@Sll@@\% < I

~—

uﬂ(‘ﬂ‘(nﬂ\'ﬁ\‘ﬁﬂ@(ﬂ(ﬂi NI\b@ﬁ\bC\‘le‘*bC\‘oN@l\‘j
Ve = Va +‘Vb Y V-

V \

4+
H,
A
i
X; X l' YYYY)

. ¢ ﬂ T

Additive

Addtive Polarity

/
H2 12v HI M]
TR L ey gy

Test- Additive Polarity




5.9 | BTN (TR0 fNefC (vt (BrES
Jofar (Illustrate the test to determine the polarity of a

(Subtractive polarity):
() Snfefoe ¢
(Additive polarity):
ST ORI RGN R 43 .
OGO AR EHTFRACIRRIR- : =
| VI ESCIEE ACEUE o 5
2| R2-SRCCIR R0 NNAH, H, TH IR ZeBICOR(J | g
0 | JYNRIZ- ARIGALF NTA-ARTGIANII- ! )
(RPN TS PO IZ- RGN,
et “"’"""‘”m”“ayllmlwﬁl%lNbl<l ‘al<ll“1b<l°(.<ll"((.\‘>2(.<l|
Auto ‘V | H H; H, H, m
Transformer \ / L : * . M Vol mete
] B ‘.
e 2 A ( \/b\ 1“:‘;:‘) oy O
Supply f \‘j} i Y X, X, YYYY
‘ H2 sy HI m
) o oA
_______ d X, X, LA A ey W,
Transformer Circut Diagram for Test Additive Tl AddiGve Polarity




5.9 | GRTPINILS (TG {0t (v1a (Br63
RO (llustrate the test to determine the polarity of a

tenstoRrafily conenfaf®
(Subtractive polarity)
(V)
(admwm—ﬁﬁmﬂ\mw
(OO ARMIOR [ |
&l
NP A AT BRI IACLAL TS (OB NI MATATR(OIe0
EISIRIGRIRC SN TSI G RITEIS I RN
(H.X,), (H. X)) RRipEeosirez|
W |
¢cncﬂqmﬂﬂ\w§*‘”’m : | EIEC) (G UIAT
NZ v ' L o ?
(H]_XLi)_JEHZX )I ‘ ”:" | |. 9« éAE \ALALAAA
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.8 | AT NIV BUHHTHYR (Explain the

purposes of parallel operation):

smaﬁ%w@mwmmﬁ@wmwwmwmﬁ
CRERIGIRIGAS E‘WWWﬂwewﬁ? IR SR 14T T |
Q|W%QWBWWWWF—MWWWW|
w|mmmmwﬁ*samW|

8| JF(0 GISTPINII (AOW (ETG WCAEF (I (FITT TS TR PR WI
¢ | ATOTH QITTPINCRA RN SR A |

Y | 5T NIZTT (AP AN GIAPINECD TFACIFY 8 (VAN FACO 3, EEaTo

OO GITHANR AP OITHE AROIP IF PR WG MUY FLIRR WARO %
SIRIRIET

q | — _‘L_'F“'H—Fm I'_J'QI' ONTY OATTY TTYeT |
3-phase transformer (Y-4)

Also known as star-delta connection

Supply Bus

pad
LAAN VAAN AAA

. Parallel Operation of Single Phase Transformers



5.¢ | AT SATTI*TNS *MOSTIYX (List the conditions
of paraIIeI operation):

72 3N STONHF F (PG GITPINAP MIAFOIR A
AT FACS [VHALO TSR N2 IV FACS RIS

Y | TIQTATRITFINIIRI2-A 26 I TEAT- ﬂmﬁ g
KUV ERIEI B B[R R DS QR GRS

2| BTN RP AR GO I TR |

© | ARSI ST F IR NGF T NG (RGBT AL RN F GG

R, : X, AALI

IS jnoy Jnp




2.\ | NN (OIFOC (ST [ISTHPINCIT AT
A ATCI*

(P) (TN NATCI*¥Y (Load 2 .
operation): N .= < ¢ )
TYN 720 GTHANIERA \, "
(A8 9F2 AF TIZT sy " § || g " 4|
AT AT G() :
ST FH T, Y (WO
(=TT BB GITANRR -
NN RO ] |
GeBI AT 19 X (| 2 l §

; S =l 1 7, .

E\ A W | Transformer B
& \m i )
g ‘ =) E=BeE, VS

() (h)
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2.\ | NN (OIF0G (IMSTS [ISTHINCIL AT

O ATCI*YN (Describe the parallel operation of transformer

with equal voltage ratio ):

a,» 1s the turn ratio of the transformer A
ay _ 1s the turn ratio of the transformer B
Z,~ 1s the equivalent impedance of the
transformer A referred to secondary

Zg» 1s the equivalent impedance of the
transformer B referred to secondary

Z1 . 1s the load 1impedance across the
secondary

[, 1sthe 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

V>  1s the secondary load voltage

I;, 1s the load current

Common
Supply

Transformer A

Zy
e
L —

]l

EN

1

Transformer B

Vifa;

Common

o
o
.

AIS JnoyY InpqyL

Cirmuit Gloge
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5.\ | AN (SIOQ (IHSTO GIATFINIF AT
OIATCI*IY (Describe the parallel operation of transformer
with equal voltage ratio ):

L |
Applying Kirchhoff's ; :T
Current Law Transformer A 4
P W A Vi
AT L 1) Common | Vi/ay 7, || Comon
Supply : . I.;Ed
By Kirchhoff's Voltage Law ;;c
c
V : o
Vo= == [Zg e (2) and ;
- 1,
|
1 B
Vi=—-lglgw..(3)
dy
Transformer B
Cirruit Glode
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.Y | TNV (OIF0G (FFSTO GISTHINIF AT

O[ATCI* (Describe the parallel operation of transformer

with equal voltage ratio ):

V.
Vs B s (Z) i
d

V
V= =~ IgZg . (3)

a, Common
Supply
Now putting the value of I; from
the equation (1) in equation (3) we

V.:II —~ -

) . (I, = 1) Zg o (4)

Solving equations (2) and (4) we will get

_ Lgly ' V; (2, - a)
ZA+ ZB dydg (ZA+ ZB)

_ Lply 3 Vy (2, - ay)
ZA+ ZB dids (ZA+ ZB)

Ly

Ig

Transformer A

i

Vlja;

i

Transformer B

Vljag

IIg Fnoy Inp

Cirnuit Gloke
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».\Y | N (S0 (AFSTO QISTFINCIT NI

Q[ ATCI® N (Describe the parallel operation of transformer

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

_ Lgly ' V; (2 - ay)
ZA+ ZB dydg (ZA+ ZB)

A

Common
Laly Vi (85— a) Supply

) ZA+ ZB dids (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

Vlja;

it

Vifay

Transformer B

IIg Jnoy mp

Cirmuit Gloge


https://circuitglobe.com/wp-content/uploads/2015/11/PARALLEL-OPERATION-OF-1-PHASE-TRANSFORMER-FIGURE-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/PARALLEL-OPERATION-OF-1-PHASE-TRANSFORMER-FIGURE-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq4-compressor.jpg
https://circuitglobe.com/wp-content/uploads/2015/11/parallel-operation-of-single-phase-transformer-eq4-compressor.jpg

.Y | TNV (OIF0G (FFSTO GISTHINIF AT

O[ATCI* (Describe the parallel operation of transformer

with equal voltage ratio ):

i Lgly, Vi (@, — ay) 5)

8T Lt Ts mmllat Zg) T
Zyl V, (a, — a;)

) AL 1@~ a) (6)

- ZA+ ZB dids (ZA+ ZB)

Equal Voltage Ratio

In order to eliminate circulating
currents, the voltage ratios must

be identical. That is a,=a,

Under - Tl 7
ATz Ty T ()
ZAIL
 S—— g
B Ia+ In ()

Transformer A

Common
Vi
Supply

il

V1/a=_

il

(@)

Transformer B

V1/33

ALAA
" L

Common
Load

I1S Jnoy npqy

Cirruit Glode
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.\ | TNV (OIF0G (FFSTO GISTHINCIF AT

O[A(I* (Describe the parallel operation of

transformer with equal voltage ratio ):

ZBIL
L= — 7
A It I (7)
Zl;
lp= — 22 8
B I+ Iy (8)

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

A Zp

&

9)

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

Transformer A

2

g Vy/a;

Vi

Z Common

Z
Zy o
e e
Ig =
=)
o
c
iy
% ’I § Vl/az m
=8
Transformer B
A ‘“.Z\‘“
s &— VW1 l I\ lb l\ l\
1‘- e b A . ' ; . "W W, l
.‘-_li’ l“ | :3 ? o/ N1 ™
=E, AL Ll 4 [——
H E=Bck, )3
\ | _L-:_)
' S | ]

(4)
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5.\ | SN (OIe08 (AFSTO FIITHINIL AT
O[A(I* (Describe the parallel operation of
transformer with equal voltage ratio ):

IA ZB 9 Transformer A I

IO g i IS V

I Z IR l( ) P— Vs Vi/a: L 2 Common
B A Supply Load

Equation (9) can also be 2
written as ls

lyZy = Il (10) |

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

i

Y YY)
S Jnoy Mmpqy

common load voltage VL
Therefore, we know that s g

The total load in volt-ampere (VA) is e .
SL — VLIL i
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5.\ | SN (OIe08 (AFSTO FIITHINIL AT
O[A(I* (Describe the parallel operation of
transformer with equal voltage ratio ):

SL= VLl Ly |
=
The volt-ampere of transformer A is Transormer !
V
Sa= Vila Common v V/a, L 7 Common
Supply 1 L Loadg
Similarly, the volt-ampere of transformer B is 3
=
g
SB — VLIB ; ;m
B
Hence, the various equations will :’rB
be written as shown below
ZB VJa;
Sy = 11
ol ZB ilil)
Transformer B
ZA Cirit Gloe

Sp =

v (12)

Ly + ZB
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.\ | TNV (OIF0G (FFSTO GISTHINCIF AT

O[A(I* (Describe the parallel operation of

Vy/a;
ZL Common

; ‘tage ratio ):

B

Sa = 8 aesasC1l

o Wy

. — ZA S 12 c:n;»r:l‘:n Vi
B= 7.1 7o L wee o enee (12)

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

R

= )

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.

()

Zg
 — >
ls =
c
=
g
/. [/
U@ o
=
n
=
Cirruit Gloge
|=1,t | L,
' s l
".? R *
\_- : ln 1‘&1 -.:.
) Esb g V.8

......
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5.\ | A (SO ([ARSTS GTHANCI
AITTIATe] NATCI®YN (Describe the parallel operation

of transformer with equal voltage ratio ):

(¥) FRTPINCI A I AN (SI60 (AF8To
RIBIGIGH WW (The parallel operation of transformer with

WA STERET (724 ESAdRIS KT Z,
WWI_TCW?IT‘?TGQ?T\

(O GGG T AP E GITEI NI AN -
(Ideal case) RATIRTIGNHARI | T e P

BT E AN OGSTRINE A 78 B JFATAATLTT
SIﬂ\gﬁiﬂ@ﬁl«ﬂ?&(@%qulfﬁliICWQIICRJIQCEICQI

wuawq Ol 51 QWQH\QWW
KVA awmﬂﬂ%

EWW NTRTATE r 17,5 | NN

AP =

-

Equivalent circuit of
Transformer A and B in

1<, N Parallel Connection.

v.—

oallG Jnoy-mpqy

§

Vector Diagram of parallel operation of two transformer.



5.\ | ST (OIFO% ([FETS FATHINIS
AN AATCI® N (Describe the parallel operation

of transformer with equal voltage ratio ):

(¥) GISTHINCI N I AN (OI00 (ST
ANGIeTTe] NATCI®N (The parallel operation of transformer with
| =1, + 1equal voltage ratio in ideal condition):

L >
1 _ 1,1 _ 2,42, , R s z
Zie Za Lo Zale ——-m— | 2
Z,Z l o %)
A™B AL . =
A = -———() g - E 7
ZA+ZB I — ) &
Again 1,7, =1,2, =12 Vi, E8Ee & 5
AZA BB AB l g‘ ; ;qk V, 3 : : |
=128 2 3 8 : N
ZA | 8 1\\ B
| AN
Z by ™
=122 3 l
=17 (3)
putting the value Z,; of in equation(2 ) and (3)
| = I Zyly 1 _ I Ly P (4) Vector.Diagram of parallel
Ly+ly Z, Ly+ly operation of two
transformer.
PR S N — ®

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




5.\ | A (OIHG ([AFSTS FITHINIIS
AIAIATe] NATCI*N (Describe the parallel operation

of transformer with equal voltage ratio ):

() GrTeINIET S SRE TN (OIF60 (#1810
AIITe] NATCI®N (The parallel operation of transformer with

egHgEl\f_%I\.j ?g[io(ln ideal condltlon)

Sharing of

IIg Fnoy mpqy

Power): v |A=|XZZAZ§ Xzizl(z ZBZ R
Muttiplyin gin equation (4) by —— AT La LAl
1000 SR S
V Z, V 2,42, 1, L+,
|, x =| x X
1000 Z,+Z, 1000
Z
:>VIA _ VI y Ly l, (_,_,3_\.
1000 1000 Z ‘|'Z —V—"|'|'\l‘-"3!!‘-—~
) l{] " >
o o AW
= Q,(KVA) = QXZ 17 (6) \ | ;E ] \ ; |
Where Q =Total power ' g8 d¢ 4 v, @
Similarly \ 8 8 =
Z, |
=Q,=0x—A —————_ 7 |
0 =Qx 20




.9 | GIATPIACES (N0 CAPR*IN (Explain the specification on the

nameplate of a transformer):

BTN fFOGIRNT ST AR St (A 4T
G0 AL PG| AP0 QISTFINIT (NNCATE
CANITRIINN (F-TFeT OF YIRS AL O TNH A7 (TS

31 kVA (RfGg,

2| (ABG (OIEOWY,

O | CPUGE AL (14 /3),

81 (AGG faFFT™ (50/60 Ha),
& | PPN Ao,

Y | GBI (W A=),

q | WIARTAG BEAAGIF (STLRTS TG 40°0),
b | 129 O BleTe (WASETATE, WA SHCIF (FIG JT5H0a

ﬁ?ﬁfiﬂTNONAN ONAF, ONFW, OFAN, OFWF 2971
RSF foT TR FA ), _
» | NN (R BT fofe FCd \‘9\‘37"1’_{‘211_4 Cﬁf“ﬁﬁﬂ

Yarelm "y VeVa TYSsSw MmN\ Y TIPSy /NN hmVaYaYal YY 4 4 P N\ 7Y £ 4 A 7NN\ 1™ A Py

I1S Jnoy npqy




.41 El'}RPﬂl N (NG CAIRPII (Explain the specification on the
nameplate of a transformer):

WWW@WW@WQTE
B0 T INIICN N AT AN AR :

AHAPAOYTYTRCOAT(]® I|§IC3331"(\‘3-‘2(.G“IIO
Y0 | (4 CGGC\%IC@C@TWIGWW GIGI,

MW CKIT-CG‘ﬂ\b'ﬂD'I

Py C<ICU\'9<I°IC<IC‘UCG’H\'9¢’1$[

YO | WW,
Y8 | FOHAII \Wﬁ‘w

Y& | (AT- Cﬂl\'ﬁ<l>IC<l"b

b | ORI (T4 75°C SFFASTTTIRE, T

cam)
$q | (ABTEHNTI|

I1S Jnoy npqy




.91 EI‘?RP.Q NS (NG AP (Explain the specification on the

nameplate of a transformer):

A TSIRRC I SIS
s~ 1 96 AL~
IS B0 BISTHINIRS
(NNCATOT AP
(T-3Pe1 OF AIH(O A
ol fNH 2We X

RaychemRPG (P) Ltd

PLASARA LA | MALADARN . mm
MALAGARN | 114001 MAMACHAL PRADESM IN0WA

WA TEWP RSE W00

THREE PHASE TRANSFORMER YO SPEC. 1520260077
VA

VOLTS AT

NO LOAD

i !

b N m[.g_‘ MASS OF On, L)
FREQUENCY 50 a2 A {1
VECTORGROUP | Oyn 11 |10 Ko| 40
NAXAMD TEWP 50°C || WNONO WATERWL | COPPEA
MAX TEWP ROSE O |  80°C NIV

. — e

wmuw A4

=1 =R

IIg Fnoy mpqy




5.1 | AR AT TN FS TSI ST (Solved
prgl;lgf@ﬁgjated to parallel operation):
5 : KVA(base)

¢ ZA = ZB = X (given)
KVA(given)
Z.Z
g = At I Z
L,+7Z; | LA
Z, °l, =
o, =1x Z
Ly+1, AB
o, =1x Za IBZB
Z,+27, oIB:

Z /
eQ,(KVA) =Qx— 8 AB
QA(KVA) =Q 7 47,

0 Qy (KVA) = Qx — 24
° Z,+Z,
o| = QA
W=
Busher voltage
Qs

® " Busber voltage

I1S Jnoy npqy



&.b | AT ATTIHNN TAFIO STUATT AN (Solved

problems related to parallel operation):

AY-S: 63@ 2200/110 V Transformer G ATAACA ATTOTAN 0T 0.8 7152
AISTA FIBLA 125KVA (F1G I~ I | FIATHINRBTET (@6 A: 110KVA,
0.9% (JMGBIST ¢ 10%[FTREITS B: 50KVA, 1% (JG6I,

D
~

5% AATHOITH (1 GO JIFTP AL PLOI (16 I=+ PACL?
Here given Data

. power factor Cosd = 0.8lagging =
£y =000+ 100 0= Cos*(08) = 387
L = 100 (0.01+ J0.05)Q Total KVA Rating Q =125/ - 36.8%"
X Let KVA,, =100 KVA
=7, =(0.02+ 0.0 2= (0009+ j0.10)
£, +2,=(0.009+)0.1)+(0.02+ 0.1) 100

Z, =—x(0.01+j0.05)=0.02+ j0.1
=0.029+ 0.2 =0.202/81.75°0) 2l
Kva Load of transformer A,Q, =7

Kva Load of transformer B, Q, =72



&.b | AT ATTIHNN TAFIO STUATT AN (Solved

problems related to parallel operation):

AY-S: 63@ 2200/110 V TransforTer G ATAACA ATTOTAN 0T 0.8 7152
AISTA FIBLA 125KVA (F1G I~ I | FIATHINRBTET (@6 A: 110KVA,
0.9% (JFOPBIS {2 10%FTTFEIS B: 50KVA, 1% (JGr0IT,

526 RV b, 201 OO GISTPNIN BT (TG I3 B

Z,+Z; 0029+0.2
©0.1004./84.86° Q)

= >
0202/81.75 0 Z, =(0.009+ j0.1) =0.1004/8486°
=0497/311'Q i
Z,  (002+j0.0)Q : 5
R T Z, =(0.02+ j0.)Q = 0.102./78.70:
_0102/78.70°Q Z,+Z,=(0.009+j0.1)+(0.02+ j0.1)
020228L15 O =0.029+ (0.2 =0.202/81.75°Q)
=0.5052-3.05" Q
ZB

Load sharing transformer A, Q, =Qx
L, +1,

=125/-37.87" x0.5054 -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



5.5 | TON O GRTFINIT AT AATTINS *FOTYR (List the

conditions for parallel operation of 3-phase transformer):

o (O GISTHING I

SN FAR CREIGIRS
*OTYR WIHIR ATV FACO ¢

S | HIQTAT GIAFINCIS RU2-
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5.5 | TON O GRTFINIT AT AATTINS *FOTYR (List the

conditions for parallel operation of 3-phase transformer):
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£.50 | GISTHINIHL @63 I OIfeT (List the standard rating
of transfornc%e_i%
BTN (J103-9 (F-57Fe1 OT OrHY FAT Y (TQTAT (TS

(F) (OO (A6S

(%) (A6 AfHF6 (OO,

(5) ma‘rss 8 STINH (J(CT kvA

Q) T‘J‘}T"T S IRRIG C<1Cb\'9 KVA

(%) RfSH 401 Flels AHAT (GFOT SO ARy
(6) (I-(OIFOG ST2OL-AF (IO (OIF6T, 29|

I1S Jnoy npqy

A.S,A, ALEE 433 N.EL.A oo T¢FF SBITGNG (M6 NN ame =

ggmﬂm 22 (OITFoWT (AfB3s HISTSINIET G SOIGTG NI
NG

GBI *IN BI2 2153 440, 550; 2300; 4300; 4600; 6600; 11000; 13200; 22000;
33000; 44000; 66000 |

TSI BIZ 32 2300; 4000; 4600; 6600; 11000; 13200; 22000; 33000; 44000;
66000; 110000; 132000; 154000, 220000; 330000
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b | ATRTACANFOIT® 300 kVA (FIITGAIIARNIZ AN AL o0 AT ATS S

BITHaNE-5 BITw4aN4-:
@fGe-150 kVA @f®2-250 kvA
6900/230V 6900/230V
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