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Abstract

This thesis deals with the standalone application of slip ring induction machine
(SRIM) in the DC power generation. In this configuration, one side of SRIM is
connected with IGBT based voltage source converter (VSC) and other side of SRIM
is connected with three phase diode rectifier, while dc side of VSC and diode rectifier
are shared with the load. Since, SRIM can feed the dc load from both sides, therefore,
this configuration is named as DFIG-DC system. The main objective of the presented
methods are to achieve dc voltage regulation across the load within a range of speed
variation and minimization of torque ripple and lower order harmonics, caused by diode
rectifier in the DFIG-DC system.

In this thesis, stator/transformer/rotor flux reference frame based dc voltage regula-
tion of DFIG-DC system is presented. The stator and transformer flux reference frame
based field oriented control is obtained by rotor side control whereas, rotor flux reference
frame based field oriented control is obtained by stator side control of DFIG-DC system.
In these configurations, dc voltage can be regulated by placing outer loop controller in
flux (d-axis) loop or torque (g-axis) loop.

Dominance of fifth and seventh order harmonics in the DFIG-DC system leads to
different modeling equations which help in the minimization of torque ripple. DFIG-
DC system has been separately modeled considering the dominant harmonics in sta-
tor/transformer/rotor flux reference frames. Further, a decoupling method is used
to implement feed forward compensation along with various combinations of PI and
resonant controllers to minimize the torque ripple which validates the importance of
modeling equations.

Minimization of torque ripple is achieved by reducing the magnitude of sixth or-
der (d-q) axes current ripple but it results in the increase of reference voltage ripple.
Therefore, an active filter based approach is adopted to minimization harmonics. It is

connected in a unique way with DFIG-DC system such that dc side of active filter is
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made common with the load together with VSC and diode rectifier. This type of con-
nection reduces the need of any separate controller for dc voltage regulation of active
filter.

Various aspects of standalone DFIG-DC system such as dc voltage regulation, torque
ripple reduction, harmonics minimization, from rotor and stator side respectively are
analyzed, simulated (MATLAB Simulink) and experimentally verified on 7.5 KW
SRIM.
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