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3 phase star vs delta

Star and Delta Connection are the two types of connections in a 3 - phase circuits. A Star Connectionisa4 -
wire system and a Delta Connection is a 3 - wire system. Before going in to details of the Star Connection,
Delta Connection and comparing those two, let us have avery brief note on three - phase electric power.

A single phase system consists of just two conductors (wires): one is called the phase (sometimes line, live or
hot), through which the current flows and the other is called neutral, which acts as a return path to complete
the circuit.

In a three - phase system, we have a minimum of three conductors or wires carrying AC voltages. It is more
economical to transmit power using a 3 - phase power supply when compared to a single phase power supply
as a three - phase supply can transmit three times the power with just three conductors when compared to a
two - conductor single - phase power supply.

Hence, most of the power generated and distributed is actually a 3 - phase power (but majority of households
will receive a single phase supply). To know more about single phase and three phase, read the Difference
Between Single Phase and Three Phase Power Supplies tutorial.

In a Star Connection, the 3 phase wires are connected to a common point or star point and Neutral is taken
from this common point. Due to its shape, the star connection is sometimes also called as Y or Wye
connection.

If only the three phase wires are used, then it is called 3 Phase 3 Wire system. If the Neutral point is also used
(which often it is), the it is called 3 Phase 4 Wire system. The following image shows a typical Star
Connection.

In a star connection, each of the three phase windings is connected to a common central point known as the
neutral or star point, typically resulting in a four-wire system, though the fourth wire (neutral) is optional.
Conversely, a delta configuration connects the end of each phase winding to the start of another, forming a
closed loop in the shape of atriangle (delta). This arrangement aways uses a three-wire system and does not
incorporate a neutral.

The star configuration&#8217;s neutral wire provides stability and allows for dual-voltage systems, which is
advantageous for applications needing both single and three-phase power from the same source. On the other
hand, delta connections, lacking a neutral, are more straightforward and robust, suited for applications

requiring consistent, high power delivery without phase balancing.

In a star connection, the line voltage is root three (?3) times the phase voltage, which allows for operating
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flexibility in various voltage environments. Delta connections have their line voltage equal to the phase
voltage, simplifying the electrical design but limiting flexibility because only one voltage level can be utilized.

Star connections have their line current equal to the phase current, facilitating simpler infrastructure for
current handling. In contrast, in delta connections, the line current is root three (?3) times the phase current,
necessitating robust components capable of handling higher currents.

Power in a star connection can be calculated using either
VI=BX 2700772277777 Cc0s(??77?) P=3xV PxI Pxcos(f) or
VX=XV cos(??7?7?)P=3xV L xILxcos(f), providing measurement flexibility. Similarly, power
in a delta connection follows the formula ??7?7?=3x??7?2?2?7?7x??2?7?72?7?xcos(????)P=3xV PxIPxcos(f) or
VI=3X 2777777777777 c0s(??77?) P=3xV LxI Lxcos(f), though the implications for component sizing differ
due to the current and voltage characteristics.

Star connections require less insulation on each phase due to the lower phase voltage compared to the line
voltage, which can reduce material costs and complexity. Conversely, in delta connections, the same voltageis
applied across each phase as is across the line, necessitating higher insulation levels to safely handle the
increased voltage.
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