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Transformer-Equivalent Circuit
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Based on the above, and assuming a linear unsaturated magnetic core, and
assuming L= Lo,= M, the State Space, SS, model equations for the

electromagnetic system considered can be represented as follows:
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Using compact form, the State Space, SS, model equations can be represented

as follows:

- [0 rOH ] [M LSJ dt[ ] (11)

In addition, it could be represented by the following equivalent circuit:

Fig. 2 Transformer State Space Model Equivalent Circuit



Relating SS Model & Transformer Cantilever Circuit Parameters
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Fig. 3: Transformer Equivalent Circuits:
(a) State Space Model Equivalent Circuit
(b) Simplified Cantilever Equivalent Circuit Referred to Primary Side



Using expression (9) and adding the terms in blue, results in the following :
d

o d ,
Vp=Tp ip + Ly —ip — 1"M— i, + 1"M—lp M — i (12)
Also, collecting simrlar terms Would result in the following:
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Equation (15) can be represented by the circuit of Fig. 4 (a),and can be compared
to Fig. 4 (b) of a simplified cantilever equivalent circuit. The two figures relate
the self and mutual inductances to the leakage inductance of the cantilever circuit,
and thus resulting in the following inductance relationships:
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Fig. 4 (a) Transformer SS Model Circuit (b) Simplified Cantilever Equivalent Circuit
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