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Introduction

WITTITITIONS

-~ Some resistor networks cannot be simplified
using the usual series and parallel
combinations. This situation can often be
handled by trying the A-Y\Delta - Wye Y-A\Wye
- delta transformation.

- The transformation allows us to replace three
resistors in a A\Delta configuration by three
resistors in a Y\Wye configuration, and the other
way around.

04/04/2024 Star-delta conversion Problems /23ECB101- Circuit Analysis & Devices/K.SURIYA/ECE/SNSCT




z=lta Wye Conversion

WLTIITITIONS

- 3 terminal arrangements — commonly used In
power systems
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Z.ur nodes (one extra in the center).

WLTTITITIONS

The configurations can be redrawn to square
up the resistors. This is called a =T

T T
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To transform a Wye irito’
Delta
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LLSTITYTIONS

IfRa=Rb=Rc=R’,thenR1=R2 =R3 =R/3

" IfR1=R2=R3 =R, then Ra=Rb =Rc = 3R
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Example

LLSTITYTIONS

- Assume we have a A\Delta 3 Q resistors. Derive
the Y equivalent by using the A—Y equations.

Rb Re 3.3
R1 = — =10
Ra+Rb+Re 3+3+3
Ra Re 3:3
R2 = — =10
Ra+Rb+Re 3+3-4+3
Ra Rb 33
R3 ¢ 10

" Ra+Rb+Rc 3+3+3
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WLTIITITIONS

1Q 1Q
1Q

All the 3Q) resistors in delta connected network ha
been replaced By 1Q) resistor in Star connected
network.
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Going in the other direction, from Y — A,

RIR2+RIR3+R3RL 1.141.141.1

Ra 7 " 3
Rb:R1R2+R2R3+R3R1 _ 1-1+1-1+1-1 a0
R2 ]

RIR2+ R2R3+R3Rl 1-1+1-1+1:1
Po— + + _ +1-1+ a0

R3 1
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Example

LLTIITITIONS

Transform the delta network into its equivalent
Wye network

a

\ 350
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LLTIITITIONS

wycedure

- First transform your network into opposite
network.

- Calculate the values of the new network.

- Erase the old network.

04/04/2024 Star-delta conversion Problems /23ECB101- Circuit Analysis & Devices/K.SURIYA/ECE/SNSCT 11




LLTIITITIONS
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Example
LISTITUTIONS

- Convert the following Delta Resistive Network
Into an equivalent Star Network.
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>

LB Iy TIons

oo _ AC _20x80
A+B+C 130

b_ AB _20x30
A+B+C 130

n__ BC _30x80
A+B+C 130

=12.31%2

= 4.61€2

=18.46€2
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LLSTITYTIONS

- Convert the following Star Resistive Network into
an equivalent Delta Network.
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>

LB Iy TIons

QP 180%150
A= 4Q+P="""4180+150 = 780%Q
R 60
RP 60x150
B=— +R+P=—"""" 4+60+150 = 2600
Q 180
QR 18060
C= =" 4+Q+R = """ +180+60 = 312Q
2 150
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Convert the delta around a — b — ¢ to a wye.
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LLSTITYTIONS

~ find the equivalent resistance between the top
and bottom terminals.

04/04/2024 Star-delta conversion Problems /23ECB101- Circuit Analysis & Devices/K.SURIYA/ECE/SNSCT 19




LLTIITITIONS

3.125Q 4Q
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LHITUTIONS

7 We will perform a A—Y transformatidrl.

To get the right answers from the transformation
equations, it is critical to keep the resistor names
and node names straight.

- Rc must connect between nodes X and Y, and
so on for the other resistors.
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LLTIITITIONS

hen we perform the transform on the lower A\delta,
e A\Delta resistors will be replaced by the new
esistors,
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LLTTITITIONS

Compute three new resistor values to convert the
A\Delta to a Y, and draw the complete circulit.

04/04/2024 Star-delta conversion Problems /23ECB101- Circuit Analysis & Devices/K.SURIYA/ECE/SNSCT 23




~

Ad
\

// i’///U//T J

ombinations until we get down to a smg”é
resistor between the terminals.

3.125€ 4Q

1.25Q 12

%1.669
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LLTIITITIONS

- On the left branch, 3.125+1.25=4.375 Q)

- On the right branch, 4+1=5Q

!

437542 5Q

%1.669
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LLTIITITIONS

The two parallel resistors combine as 2.33Q.

- Requivalent=2.33+1.66=4Q

4Q
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