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(a) cross-section of the core and the (b) alternate stacking of E- and |-sheets

three primary windings

in pairs {rolling direction indicated)
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Core construction
- Laminated steel core

+ Transformer care built from
layers of steel laminate

- Positions of joints between
layers alternated to give
mechanical strength

«~ Carefully constructed to leave
no air-gaps in corner where
laminates overlap

* Air-gaps lead to increased
losses within core

























®(t) = D, sin wt

N dd  sin wt
dt
=—-Na®d , cosat

Vind = Emfind =

V., = Emf
_ Nao®, 272IND

ind (rms) — T \/E

=Na®_ =24ND_

ind (max)

Emf = 444 IND




E, ==4.44fN,®,,
E, == 444N, 0,

Input power = output power

V,l,cos@ =V,l|,cosbd




Therefore,

Voltage Transformation Ratio




Apparent
Power

Its rated current
and rated voltage

VA=V,I, =V, I,

Rated currents are actually the
transformer
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Copper losses




There are two test conducted on transformer.

The test is conducted to determine the parameter of
the transformer.

Open circuit test is conducted to determine
magnetism parameter, R and X,..

Short circuit test is conducted to determine the
copper parameter depending where the test is
performed. If performed at primary, hence the
parameters are Ry, and X,; and vice-versa.
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Note:

, the parameters (R, and X)) obtained Rc =
need to be referred to low voltage side
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Measurement are at high voltage side
From a given test parameters,

Y

I:)oc = Voc Ioc COS 8oc

6. =cos™ Foc
VOC I ocC

Hence,
|, =1_cos @,

C

| =1_.sIn6,.

Then,R_ and X,
\/IOC , Xm :\I/OC
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Measurement are at low voltage side

If the given test parameters are taken on primary
side, Ry,; and X,; will be obtained. Or else, vice-

versa.

For a case referred to
Primary side

P.=V_Il,coso,

SC SC " SC

6, =cos™ i
VSC I SC

Hence,

Zy == /0,

01
sc

Z01 — R01 + jX01




Output Power

x100% M tullioad) = VACosE x100%
Input Power VAcos&+P, +P,

Efficiency,n =

_ P x100%

P

out + losses
_ V,I,cosé
V,I,cos0+P.+ P,

nVAcos &

- T x100%
Toad ) =1\ Acos 6+ P +n2P.

x100%
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V.R =Mx100%
VNL

 440-422.6

440
=3.95%

x100%




o, =2 19990 _ 1004
V100

IFL2 =l







9. Given the test on 500kVA 2300/208V are as follows:

P_.= 3800W P, = 6200W
V_, =208V V.. =95V
.. =52.5A . =217.4A

Determine the transformer parameters and draw
equivalent circuit referred to high voltage side. Also
calculate appropriate value of V, at full load, the full
load efficiency, half load efficiency and voltage
regulation, when power factor is 0.866 lagging.

[13920), 517.2Q2, 0.13€2, 0.44Q3, 202V, 97.74%, 97.59%, 3.04%]






