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ABSTRACT

Motor Soft starter is typically used to
control high starting current flowing by the induction
motor. The control division of motor soft starter is
prepared with more than two set of SCR coupled
back to back in similar. A motor soft starteris a
machine used with AC electrical motors to
provisionally decrease the load and torquein
the power train and electric current surge of the
motor during start-up. In this paper, represents a
motor soft starter using only multiple SCRs. The
thyristor is a soft starter, its decreases the dimension,
density & reduce the amount of SCR. Simulation
result of future topology is compared with the
conventional topology.

Keywords: Soft starter, induction motor, two phase
control, torque pulsation.

1. INTRODUCTION

Induction motor is usually used in industrial
as well as household applications. Soft starter is use
for dropping high starting current as well as torque
pulsation. In commercially available soft starter, a

three-phase bypass contactor is typically connected in
similar with the end-to-end SCR of every phase. The
principle of this three-phase contactor is to reduce
any more thermal pressure and control loss forced on
the SCR after completion of the starting transient of
the motor. When the motor reaches its full speed and
rated current, the contactor will be pulled into bypass
these SCRs. During this time, all the SCRs will be in
their turned off state and the motor will be straight
animated from the grid throughout the bypass
contactors. Fig 1 shows schematic of conventional
soft starter with bypass contactor.

Soft starter working principle that by
dropping influenced voltage ahead the motor through
initial reduces the preliminary current & torque
pulsation. This is payable to the fact that the starting
torque is approximately proportional to the square of
the starting current and accordingly it is proportional
to the square of the starting voltage. Consequently,
by properly adjusting the applied efficient voltage
through start up, the preliminary torque and current
can be decreased.
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Fig.1. schematic of conventional soft starter

This firing angle profile is set by the consumer based
on the first setting of the locked-rotor torque (LRT)
and the ramp time, a simple illustration of which is
shown in Fig 2.
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Fig.2. Voltage ramp profiles.

The LRT is the initial starting torque that is
necessary to increase speed the motor through
starting, and the slope time is the time it takes for the
voltage to go from the initial voltage value at the

LRT setting to the highest full voltage that is being
applied to the motor. By adjusting the slope time, the
rushing time of the motor can be controlled.
consequently, the firing angle which controls the
quantity of applied motor voltage is reduced
increasingly depending on the slope time during the
period of starting until the motor has reached its full
speed and rated current, where upon the contactors
are closed to bypass the SCRs.

2. PROPOSED TOPOLOGY

Because of the advanced technology and
revolution in power electronics, Tools are going more
& more compact. In this competitive world, everyone
is worried about cost, power consumption and size of
the device. This proposed topology is totally focused
on these criteria. Figure 3 shows schematic of
proposed topology. In this topology soft starter is
consist of four silicon controlled SCRs. It means anti
similar set of SCRs are connected to two phase while
one phase is directly connected to the motor and
hence it is also known as two phase controlled three
phase soft starter.
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Fig.3. Schematic of two phase controlled three phase soft starter

Phasze Contain Maore Current Phase Contain Less Curent
Controlled Phases
Forward Feversed Foreard Feversed
E& B E T T E
T&B T B B T
BE& R B E E B

Table. 1. Relation between current flows in motor and controlled strategy
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In this category of electronic soft starter any two
phases can be prohibited. The category is R and Y
phase, Y and B phase or R and Y phase. R and Y
phase controlled soft starter is shown in Fig. 3. In R
and Y phase controlled soft starter, R phase consist of
high current than the Y phase when motor runs in
onward way because of unstable voltage supplied to
the motor. Table 1 shows Relation between current
flows in motor and controlled strategy. Soft starters
can be any control system that reduces the torque by
temporarily reducing the voltage or current input, or a
device alters how the motor is linked in the electric
path. In soft starter all phase are prohibited and
accordingly evenhanded voltage is apply to the cruise
while in upcoming topology, one phase is straight
linked to the soft starter and unbalance voltage is
supplied to the motor. While unstable voltage,
unbalanced current flow right through the unequal
current, unstable thermal pressure is applied to the
SCRs of prohibited phase. Extra it increases the
harmonic content and optionally still turned into an
additional current part of the current. This turn causes
an unbalanced power allocation within the load. In an
electric motor overload occurs thereby increased
torque variation. It can damage device as well as
motor.

3. CONTROL STRATEGY

In this strategy as unbalanced voltage supply
is apply to the motor, current flowing throughout it is
also unbalanced. To manage the unequal current
require to apply firing position o with a remedial
position Aa. The nonstop monotonic function
between fixed starting and ending points is
interpreted as a purpose of the load to be prohibited.
The purpose is first empirically single-minded by
reproduction process. In this system remedial
position is additional with the firing position of phase
which contains high current while corrective position
is subtracted from the firing position of phase which
contains a lesser amount of current. Corrective
position can be finding out by equating voltage at
motor load. By try and error method we are able to
find out the range for the corrective position. The
corrective position varies in range of 0° to 30°. At
firing angle (o) 0° to 60°, a corrective position Ao =
0° while at firing position (o) 150° to 180°, Ao, = 30°.
The graph for corrective position Aa is shown in Fig.
4,
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Fig.4.Variation of corrective position with firing
position.

In open loop control current pounding is
happen. Closed loop control is necessary to keep
away from these current pulsations. For closed loop,
voltage across SCR is in use as feedback. Power
factor of motor is rapidly reduces when alteration
takes place from alteration phase to normal run
phase. Since this current pounding arises. Zero
crossing of current find out by taking voltage across
SCR as response. Current pounding is avoided by
applying firing position from zero crossing of current
as an alternative of voltage. Bypass contactor is also
linked in similar with the starter. Bypass contactor is
operated when slope up time is finished and motor
get accelerated. Through bypass phase starter is
disjointed from the motor and supply is straightly
linked to the motor. Since bypass contactor fatalities
are decrease as SCRs are bypassed.
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Fig.5. Motor current in conventional topology.
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4. SIMULATION RESULTS

Model result on motor initial presentation of
conventional & proposed scheme were obtained for a
60hp, 440V, four-pole, three phase asynchronous
cruise, two simulation processes were acquired that
is: 1) conventional result; 2) proposed result with
proposed control.

The three phase conventional soft starter
was first pretend. The results of the three phase motor
currents are shown in Fig 5. As one can examine
there in, the motor currents have smooth starting
profiles as the firing position is falling, with low
starting currents. Here current in all three phases are
equivalent though current in proposed result with
conventional control approach has imbalanced
current. To balance this current, corrective position is
added or subtracted to the firing position which leads
to equivalent voltage supply which results in a
impartial current. As may be seen in Fig 6, the three
phase motor currents have practically smooth starting
profiles, which specify important starting passing
development than the conventional control. In this
result current in uncontrolled phase is slightly higher
than the current in controlled phase. Once normal
speed is achieved, soft starter gets disjointed from the
supply while bypass contactor connects power supply
to the motor. It reduces losses of the circuit as SCR
are bypassed.

The developed motor torque summary for
conventional starter is represented in Fig 7. Again, a
smooth initial summary with smallest amount torque
pounding. An improved initial torque summary for
the proposed approach is showed in Fig 8. It can be
seen from the figures that the starting transient torque
pounding for both the topology is almost similar.
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Fig.6. Motor current in proposed topology.
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Fig.7. Motor torque developed by conventional soft
starter
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Fig.8. Motor torque developed by proposed soft
starter.

CONCLUSION

In two phase controlled three phase starter,
since remedial act nearly impartial current flow in
two prohibited phases while faintly high current flow
throughout the uninhibited phase. Standard current
flow throughout the motor in both the analysis i.e.
conventional and proposed is almost same. Proposed
topology use only four SCR instead of six SCR and
provide same result as that of conventional analysis.
By removing two SCRs it can decrease cost of the
soft starter. It also helps to reduce the size of the soft
starter.
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