
                              

Star Delta Connection in Motor: A 
Comprehensive Guide 

Introduction to Star Delta Connection in Motor 

In the world of electric motors, the star delta connection in motor systems plays a 

crucial role in achieving efficient operation. Electrical Volt, a trusted name in the 

electrical industry, emphasizes the importance of understanding this connection 

type for optimal performance. Star delta electric motor connection is a widely used 

method for starting three-phase induction motors, helping reduce the initial inrush 

current during startup. 

This article will explain what star delta connection of motor is, how it works, and 

its benefits in practical applications. 

What is a Star Delta Connection in Motor? 

The star delta connection in motor is a method of starting three-phase induction 

motors to minimize the starting current. When a motor starts, it requires a 

significant amount of current to initiate motion, which can lead to voltage drops 

and excessive electrical load. To address this, the star delta electric motor 

connection starts the motor in a star configuration and then transitions to a delta 

connection once the motor reaches a certain speed. 

In simpler terms, the motor starts with a lower voltage in the star configuration, 

which reduces the current drawn. Once it accelerates and stabilizes, the motor 

switches to the delta configuration to run at its full power and efficiency. 

Components of Star Delta Connection in Motor 

The star delta electric motor connection involves three main components: 

1. Main Contactor: Supplies power to the motor and is responsible for 

connecting the motor to the supply voltage. 

2. Star Contactor: Connects the motor windings in a star configuration during 

the starting phase. 
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3. Delta Contactor: Switches the motor windings into the delta configuration 

once the motor reaches operational speed. 

These contactors work together to ensure a smooth and efficient transition from the 

star configuration to the delta configuration. 

How Does Star Delta Connection of Motor Work? 

To understand how the star delta connection of motor works, let’s break it down 

into three key stages: 

1. Starting Phase (Star Connection): 
o During startup, the motor windings are connected in a star 

configuration. 

o In this phase, the voltage across each motor winding is reduced to 

1/√3 (approximately 58%) of the line voltage. 

o This reduction in voltage minimizes the inrush current to about one-

third of what it would be in a direct delta start. 

2. Transition Phase: 
o After the motor reaches approximately 70-80% of its rated speed, a 

timer or relay switches the connection from star to delta. 

o The transition phase is momentary and is carefully controlled to avoid 

any sudden changes that could damage the motor. 

3. Running Phase (Delta Connection): 
o In the delta configuration, the motor windings receive the full line 

voltage. 

o The motor now runs at its full rated power, delivering maximum 

efficiency and torque. 

Advantages of Star Delta Electric Motor Connection 

The star delta connection of motor systems offers several key benefits, making it a 

popular choice for many industrial applications: 

1. Reduced Starting Current: 
o By starting the motor in star configuration, the inrush current is 

significantly reduced. This prevents excessive voltage drops and 

protects the electrical network. 

2. Cost-Effective Solution: 
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o Compared to other motor starting methods like soft starters or VFDs 

(Variable Frequency Drives), the star delta connection is relatively 

simple and cost-effective. 

3. Efficient Motor Operation: 

o The motor operates efficiently in the delta configuration, delivering 

full power and torque after the starting phase. 

4. Lower Mechanical Stress: 
o Gradual acceleration during startup minimizes mechanical stress on 

the motor components, enhancing the lifespan of the motor. 

Applications of Star Delta Connection in Motor 

Star delta electric motor connections are widely used in industries where large 

motors are employed. Some of the key applications include: 

1. Pumps: Industrial pumps often use star delta connections to reduce the 

initial starting current. 

2. Compressors: Large compressors rely on this method to ensure smooth 

startup and avoid overloads. 

3. Fans and Blowers: For heavy-duty fans, the star delta connection helps in 

efficient operation. 

4. Conveyors: Motors driving conveyor belts benefit from reduced mechanical 

stress during startup. 
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