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A Study on Characteristics of Three Phase Induction Motor by Krimer System
C. J. Noh, C. S. Yu, K. Y. Chung

Abstract

The induction motor is widely used in the power equipments of the ship and the various
industrial drive applications because it is robust and relatively simple and cheap to manuf-
acture, but it has a disadvantage that the speed of induction motor is not controlled in wide
range such as d.c motor.

In this paper, the characteristics relating to the Krdmer system that the speed of
three phase wound type induction motor is controlled by changing the exciting e.m.f. of
the secondary circuit is described.

In order to analyze the characteristics, a new simplified and approximated T-type equiv-
alent circuit from the Kridmer circuit with three phase graetz connection and d.¢ machine
is proposed.

The stator current, motor torque and mechanical output power are computed by the
current, torque and power equations derived by its equivalent circuit.

Throtigh the experiments, the I,-N, torque—slip and current—slip characteristic curves
of the tested motor are obtained and the various needed constants are determined.

The numerical values obtained from the above method are compared with experimental
values under the same conditions.

As a result of the above investigation, it is found that the induction motor speed by the
Krdmer system is controlled by 28 per cent under the rated speed by changing the field
current of d.c motor and the values computed by the current and torque equations derived
by the simplified and approximated T-type equivalent circuit generally come to approach

the experimental values.
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power factor.

. direct current reactor
: direct current motor
: voltage drop across the carbon

brushes [V]

: voltage drop due to the resistance

of the rotor winding [V]

: forward voltage drop of silicon

rectifier [V]

: voltage drop due to the leakage

reactance of the rotor winding
standstill [V]

: induction motor self electromotive

force [V]

: rotor induced e.m.f per-phase at

standstill [V]

per-phase at
slip § [V]

: counter electromotive force of d.c.

motor [V]

. frequency [Hz)
td.e.

motor field

: conductance per-phase [77]

: stator current per-phase [A]
: rotor current per-phase [A]
:d.c. current [A]

: rms value of the Ist harmonic

current [A]

: field winding current of the d.c.

motor [A]

: magnetizing current [A]
: induction motor
: complex number operator, 4/—1

: constants

: number of phases

: motor speed [rpm]

: synchronous speed [rpm]

: mechanical power output [W]

: resistance of the stator winding
per-phase [Q]

: rotor resistance per-phase referred

to stator turns [Q]

R, : armature resistance [Q]

R, : equivalent resistance [Q]

S : induction motor slip

SCR  : silicon controlled rectifier

SR : silicon rectifier

T : load torque [N:m or kg-m]

T, : motor torque [N:m or kg-m]

i : supply voltage per-phase [V]

X : stator leakage reactance per-phase
[Q]

X : rotor leakage reactance per-phase
at standstill [Q]

Xq : stator magnetizing reactance per-
phase [Q]

Y, : magnetizing admittance per-phase
(o]

Zy : stator impedance per-phase [Q]

Zy : rotor impedance per-phase referred
to stator [Q]

¢ : phase angle [deg]

o : magnetic flux per pole [Wo]

" : overlap angle with the inductive
load [deg]

» : angular speed of rotor [rad/sec]

s : synchronous speed of a rotor
[rad/sec]
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Fig.5. A simplified and approximated per-phase
circuit equivalent to that of Fig.2.
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Table 1. Rated values of experimental
apparatus.

1) Wound type induction motor.
output: 0.75[kw] rpm: 1720
pole: 4 phase: 3
frequency: 60[Hz] Voltage: 200
full load current: 4.1 [amp]

2) D.C machine
output: 0.38 [kw] rpm: 1750
exitation: separately excited
Voltage: 115 current: 5[amp]

3) Silicon rectifier
model: SW 08 PCR 075
max. current: 75 [amp]

P.1.V: 800[V]
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Table 2. The various constans obtained
from the tested motor.

r1=1.9968 [Q] ry=2.2702 [Q]
%1=%"=23.5512 [Q] £0=0.01296 [U]
5,=0.0195 [U] Y,=0.02339 [U]
Xo=34.473 [Q]
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a) stator(lower) and rotor (upper) of induction
motor.
b) three phase full-wave rectifier (upper) and
d.c. reactor (lower).
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