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Example achieved by Spin

S

APPLICAZIONI MAGNETICHE

Expertise in Electromechanics

www.spinmag.it
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Three phases Transformer « Overlay » using macros

*  Two python macros:
* Geometry building macro:
*  Geometry

* Mesh

e Short circuit test macro:
* Physics

* Solving

» Postprocessing
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First Step: Geometry building

* Load the macro Transformer3PhasesOctagonalSectionGeo.PFM

 Run macro icon (§§#) .

7375 TransformerBPhase;

* Describe the Overlay: Column width (A) [mm] *

700

 Three phase transformer Column side (L) (mm]*

350

Window width (L1) [mm] *
11000

Window height (H1) [mm] *
12000

(Z1) [mm] *
1200

(Z2) [mm] *
1500

(Z3) [mm] *
1700

[ ok ] coel ]
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* Octagonal section




First Step: Geometry building

/00
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Column with
octagonal section
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First Step: Geometry building

* Geometry result
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Second Step: Short circuit test

Load the macro

Transformer3PhasesOctagonalSectionShortCircuit. PFM

* Run macro icon (m)

Describe:
Winding

Material
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Frequency (FREQ) [HZ] *
|
Internal radius of primary winding (RCOIL1) [mm] *

|665

Thickness of primary winding (WCOIL1) [mm] *

95 |
Internal radius of secondary winding (RCOIL2) [mm] *

[520

Thickness of secondary winding (WCOIL2) [mm] *

[70

Winding height (HCOIL) [mm] *

[1800 |
Number of turns for primary winding (N1) *

[432 |
Current of primary winding (11) [Arms] *

|655 |
Resistance of primary winding (R1) [Ohm] *

[0.108 |
Number of turns for secondary winding (N2) *

80 |
Current of secondary winding (12) [Arms] *

[3537 |
Resistance of secondary winding (R2) [Ohm] *

[0.004 |
Saturation of the core material (JSAT) [T] *

118 |
Relative magnetic permeability of the core material (MUR) *
[55000

[ o JJ:MJH ® |

u E —
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Second Step: Short circuit test ®Edit Geometry Mesh Options[1]

Geometry ' Mesh |
Relative precision for the distance between two nodes (default 1e-5)*

« Execution of mesh domain [1.06-5 |

rFace mesh regularization by bubble-packing method
| Activated -|
: Method for the autoratic volume mesh generator :
| Detaunay (Flux algorithm) -
Mesh optimisation :
| Activated -

Number of iterations for mesh optimisation (1:fast, 5:great quality) *
3 |

rAutomatic mesh

Second order

| Activated -l

Relaxation | Deviation |, Shadow |

~Mesh relaxation on line

[Low (=025 -
Mesh relaxation on face

[Low  (=028) -
Mesh relaxation on volume

Low  (r=0.25) -

[ ok [ ey |[ cancer || petaii=> | @ [ Piwe |
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Second Step: Short circuit test

* Application definition

b5 FlwaD T TR

Geometry Mesh Physics Display View Select Tools Extensions F
Magneto Static 3D

Electric State AC Magnetic 3D .H ¢
=& Geometry Thermal * Transient Magnetic 3D
. E+& Domain Thermal Coupling

- oo Infinite Bl

Definition | Formulation Model |, Coils Coefficient |, Electric field !,

Frequency in Herlz *
50 [0
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Second Step: Short circuit test

* Physics description:

* Material modification

@ Edit Material[IRON]

Name of the material .
IRON | Magnetic property
Comment isotropic soft magnetic material |/O Parameters
| analytic saturation curve
B(H) | J(E) |, D(E) | K(T) ' RCP(T) | Mass density |
Hasnetc prapEry b, relative permeability of material Parameter Value
[vl Magnetic property T _',-
|Isutmpic analytic saturation (arctg, 2 coef) '{ p.D=h1:]D Him  permeability of vacuum
Initial relative permeability *
o Tl Mur 55000
Saturation magnetizati 2 B [T]
| gnetization (T) ”J
JSAT L[V}
Jsat 18T

Type of equivalent B(H) curve

‘ Sine wave flux density
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Second Step: Short circuit test

* Physics description:

* Region

' CORE -
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Second Step: Short circuit test

-5 Edit Stranded coil conductor [B_HV_Ai‘ =
* Physics description: fé’f:&'fﬁ“" nducertame: I
. . Comment
+ Circuit [ |
Component D e
655 A [Stranded coil conductor with imposed current (A) vJ
) rms ms V. *
Stranded Coil Imposed T 0o
Conductor: B HV A Current . Phase (degree) *
- - Phase =0 B [10]
. 655 Arms
Stranded Coill Imposed
Conductor: B HV B Current
- - Phase = -120°
. 655 Arms
Stranded Caoll Imposed |
Conductor: B_HV_C| Current 3 . = '
Phase = 120 @[ ok J[ ey J[ canca ||| ® |
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Second Step: Short circuit test
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Physics description:

 Circuit
Component
Stranded Coil Imposed 3537 Arms
Conductor: B_LV_A Current Phase = 180°
Stranded Coil Imposed 3537 Arms
Conductor: B_LV_B Current Phase = 60°
Stranded Coil Imposed 3537 Arms
Conductor: B_LV_C Current Bhase = -60°
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Stranded coil conductor name *
lB_LV_A |
Comment
|
Property | Appearance ', Evaluated information ',
Stranded coil conductor type
[Stranded coil conductor with imposed current (A) "
rms value (A) *
| 3537 | o
Phase (degree) *
1180 |10
’E | oK I | Apply i { Cancel ] { @ J
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Second Step: Short circuit test

* Physics description:

* Non-meshed coll

RCOIL1+WCOIL1

HCOIL
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Second Step: Short circuit test

* Physics description:

* Non-meshed coill

‘ HIGH VOLTAGE \/ LOW VOLTAGE
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Magnetic induction

Postprocessing

Second Step: Short circuit test
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Second Step: Short circuit test

* Postprocessing

* Sensors

Name of the sensor *

| STRAY_LOSSES_TANK

Comment
Name of the sensor * <
~Type of sensor
| ENERGY_DOMAIN|
c A | Predefined (Energy, force, Torque, ...) v
| ommen 2 Losses by Joule effect A
: ~Computation domain
~Type of sensor Face regions '|
1 Predefined (Energy, force, Torque, ...) v Face regions m
Magnetic energy S TANK

~Computation domain

Complete Domain
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Second Step: Short circuit test

* Postprocessing

* Sensors

@BEdit Result[EnergyDomain]

Name of the result*

EnemDomairJ |

Comment —

|Curren1 value of: ENERGY_DOMAIN™4 | Qt O t - (2* E*O m e g a.)
~Validity of the result
I".""zh[i result ']

Results | Description |
[Real scalar |
Value *

A ok ][ aeoy ﬂ] cancel || et [ ®

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

Leakage Reactance

@Edit Result[EnergyDomain]

Name of the result ™

| EnergyDomain| |

Comment
[Current value of ENERGY_DOMAIN*4 |

"Validihr of the result

Valid result

Results | Description |
| Real scalar

G ok J[ aey ] cancer |[ e ||| ® |

RN
** Multiplication factor due to the
considered symmetries
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X1= (2*E*omega)/(3*112?)

X2= X1*112/(3*122)
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Second Step: Short circuit test

* Postprocessing

« Short Circuit Voltage

HIGH VOLTAGE

Volume of the coil (m>)

0.464420071183852: V/sc= Sq rt(R2+X12) *|1
Mass of the coil (Kg)

0.0

Equwalent resistance (Q)

LOW VOLTAGE

Volume of the coil (m3)

[Mass of the coil (Kg)

Equlvalent resnstanoe (Q)
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