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1. Introduction

This paper deals with the definition of a new procedure
devoted to the analysis of an autonomous self-excited
induction generator (IG) comportment. First, for the
steady state, a new single phase equivalent scheme is
proposed. Then, this scheme is used to analyze the self-
excited starting. Numerical study based on space
phasor theory, as well as experiments, allow to validate
the theorical approaches.
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2. Steady state study

Developments, which concern the steady state, lead to
define a new equivalent single phase scheme (figure 1)
which allows to obtain better results than the classical
approach using the traditionnal equivalent single phase
scheme of induction machine.
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Fig. 1. New equivalent single phase scheme
3. Transient study

In order to determine the critical build up speed ®’. of
the rotor, a physical approach, using the new
equivalent scheme proposed, allows to solve

analytically the problem. It can be shown, for resistive
1

P 2
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where L, is the magnetizing inductance of the machine.
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A numerical analysis, based on the space vector theory,
is then presented in order to confirm the physical
considerations. This numerical study allows to follow
the start of a wind machine as presented at figures 2
and 3.
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fig. 2. Time evolution of the IG rotor speed
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fig. 3. Time evolution of stator voltage space vector

4. Conclusion

The predetermined values by the theoretical approach
are very closed to the experimental or numerical ones.
Consequently the relationships thus established allow
to an ingineer to define quickly the wind machine
comportment in autonomous mode and namely its
possibilities to start according to values of capacitor
and the nature of the load.
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