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THREE PHASES TRANSFORMER EXAMPLE BY OVERLAY

Flux 3D : project step by step
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Example achieved by Spin

www.spinmag.it



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

• Two python macros:

• Geometry building macro: 

• Geometry

• Mesh

• Short circuit test macro:

• Physics

• Solving

• Postprocessing

Three phases Transformer « Overlay » using macros
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• Load the macro Transformer3PhasesOctagonalSectionGeo.PFM

• Run macro icon (      )

• Describe the Overlay:

• Three phase transformer

• Octagonal section

First Step: Geometry building
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• Dimensions

First Step: Geometry building
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Column with

octagonal section
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• Geometry result

First Step: Geometry building
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• Load the macro

• Transformer3PhasesOctagonalSectionShortCircuit.PFM

• Run macro icon (       )

• Describe:

• Winding

• Material

Second Step: Short circuit test
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• Execution of mesh domain

Second order

Second Step: Short circuit test
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• Application definition

Second Step: Short circuit test
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• Physics description:

• Material modification

Second Step: Short circuit test
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I/O Parameters

Parameter Value

Mur 55000

Jsat 1.8 T
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• Physics description:

• Region

Second Step: Short circuit test
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CORE
Magnetic

Region IRON
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• Physics description:

• Circuit

Second Step: Short circuit test
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Component

Stranded Coil 

Conductor: B_HV_A

Imposed 

Current

655 Arms

Phase = 0°

Stranded Coil 

Conductor: B_HV_B

Imposed 

Current

655 Arms

Phase = -120°

Stranded Coil 

Conductor: B_HV_C

Imposed 

Current

655 Arms

Phase = 120°
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• Physics description:

• Circuit

Second Step: Short circuit test
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Component

Stranded Coil 

Conductor: B_LV_A

Imposed 

Current

3537 Arms

Phase = 180°

Stranded Coil 

Conductor: B_LV_B

Imposed 

Current

3537 Arms

Phase = 60°

Stranded Coil 

Conductor: B_LV_C

Imposed 

Current

3537 Arms

Phase = -60°
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• Physics description:

• Non-meshed coil

Second Step: Short circuit test
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• Physics description:

• Non-meshed coil

Second Step: Short circuit test
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LOW VOLTAGEHIGH VOLTAGE
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• Postprocessing

• Magnetic induction

Second Step: Short circuit test
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• Postprocessing

• Sensors

Second Step: Short circuit test
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• Postprocessing

• Sensors

Second Step: Short circuit test
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** Multiplication factor due to the 

considered symmetries

Qtot= (2*E*omega)

Q @ 50 Hz = 6 MVA/phase

Qtot @ 50 Hz = 18 MVA
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• Postprocessing

• Leakage Reactance

Second Step: Short circuit test

19 ** Multiplication factor due to the 

considered symmetries

X1 @ 50 Hz = 13.9 Ohm/phase

X2 @ 50 Hz = 0.16 Ohm/phase

X1= (2*E*omega)/(3*I1²)

X2= X1*I1²/(3*I2²)
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• Postprocessing

• Short Circuit Voltage

Second Step: Short circuit test

20

HIGH VOLTAGE

LOW VOLTAGE

Vsc= Sqrt(R²+X1²) *I1

R=RHV+RLV*(N1²/ N2²) = 0.22 Ohm

Vsc = 9106 V/phase
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