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An Equivalent Circuit of Transformer, Considering Rectifier Circuit.

Chong-keun Jua

Summary

A steady-state equivalent circuit of transformer using bridge rectifier in the secondary circuit
was investigated. In order to determine this equivalent circuit, the current overlap angle u and the
effects of current components based on u were considered.

From this equivalent circuit,
calculated.
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Fig 1. Equivalent circuit of transformer
using rectifier circuit,

the operation characteristics of this system were described and

Some experimental results were compared with calculated value in graphical form,
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Table 1. List of symbols
vy primary voltage
Ry R, primary and secondary winding resistance
Xy X, primary and secondary leakage reactance ReRl XXl
R, equivalent resistance of iron loss AN Pt
X, exciting reactance In [ v
In I, primary and secondary current v, R € Wm $
a turn ratio X
L dc current l
E, forward voltage drop of rectifier circuit
R, winding resistance of smoothing reactor Fig 2. Equivalent circuit for
L inductance of smoothing reactor dbtaining characteristics
R, sum of R,*and secondary load resistance Ry
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Fig 3. Bridge rectifier circuit treated ac side,
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Fig 4. Approximation of Current wave form
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Tadl> 2. Fundamental component and effective value of current in the ac side
1. 2/2 sinu
1. p ¢ u I, : Active component of i
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Fig 6. Equivalent circuit of transfomer,
considering rectifier circuit.
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Fig 7. Characteristic curves

Table 3. Specifications and circuit constants of tested transformer

Specifications

Circuits constants

Out put 1 Kva R, 0.216 N
Primary voltage 110V Ri0.144 0
Secondary volage 220V X 0,122 N
Polarity additive X2 0.122 0
Type shell

R, 63.062 0
X, 148.967 0
Ry 1.234 O
E, 4.8V
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