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SUMMARY

This dissertation analyzes the operation characteristics of three-phase
induction motor connected to the single—-phase source. For the analysis,
T-type equivalent circuit which is taken account of no load loss is used and
the symmetrical component analysis is applied to derive related expressions
which represent operation characteristics. When the motor is operated by
single-phase source, the operation characteristics are computed by applying
phase converter reactance evaluated at starting and rated speed in order to
minimize the voltage unbalance. After that, by comparing operation
characteristics obtained in each single-phase operation with those of
three—phase balance operation, the characteristics of three—phase induction
motor connected to single—phase is analyzed.

The methods of single—-phase operation used in this study are single—-phase,
Steinmetz and monocyclic connection. Features of this study are as
followings. In order to decrease the wvoltage unbalance during the
single-phase operation in Steinmetz connection, the phase converter
capacitances are determined by calculating them at starting and rated speed
respectively using the condition of the minimum voltage unbalance. Also, the
phase converter reactances in monocyclic connection are evaluated by using
the voltage unbalance factor itself which is able to apply at an arbitrary
speed. This study suggests a method of simple calculation by applying the
condition of balance operation from the voltage unbalance factor, which
makes it possible to determine the phase converter reactances by using
Mathcad software without any complicated algebraic calculation. The
application of proposed method is confirmed by comparing with the known
method.

Furthermore, the OPDF(output power decrease factor) in the ratio of output
power during single—-phase operation to output power during three—-phase
balance operation and the LR(loss ratio) in the ratio of loss during
single-phase operation to loss during three—phase balance operation are
defined and evaluated respectively. For total loss during single-phase
operation, every loss characteristics of three—phase induction motor
connected to single-phase source is analyzed by defining and computing

- viii -



each proportion of CLR(copper loss ratio), NLLR(no load loss ratio),
SCLR(stator copper loss ratio), RCLR(rotor copper loss ratio).

As the results of the operation characteristics of three—-phase induction
motor connected to single-phase source, it is found that it is possible to
operate by itself by getting starting torque in the single-phase operation with
Steinmetz and monocyclic connection and the operation characteristics of
these two connections do not decrease very largely. Then, the availability of
the two methods of connection in single-phase operation is confirmed and
the operation with monocyclic connection can be obtained more suitable

operation characteristics.
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(b) Star connection

Fig. 1 Single—-phase connections for three—phase induction motor connected

to single—phase source
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