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1 Introduction and Motivation
Field of application — HV Rotating Machines

Endwinding
Corona
Protection
(ECP)
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1 Introduction and Motivation
Potential Control

» Potential jJump at the end of GND

= N
1 N 1
( e A1

» This potential jump could lead
to dlsc_harge, _whlch are harmful | GND
to the insulation
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Problem: ECP causes extra loss and heating

= Control of potential distribution
IS realized by applying ECP
layer onto the coil surface
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1 Introduction and Motivation
Overheating of the ECP
. GND | ECP . To be clear:

« Value of the field strength
« Temperature of the Object

GND | ECP @

Study the details of electrical
and thermal behavior of ECP

I

FEM modeling:
Electric Current
Heat Transfer

Thermal runaway
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2 Simulative Approach
2D Axisymmetric

CP
ISO

Electric Current: AC (50Hz U=31kV), GND

Heat Transfer: ECP as heat source;
Initial and ambient temperature: 25°C;

o convective and radiative cooling.
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2 Simulative Approach

Potential Distribution U=31 kV

Line Graph: Electric potential (l\/}
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Length along the ECP (cm)

20

The inner
Impedance
of the
probe has
influenced
the
measure-
ment!
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2 Simulative Approach
Temperature Distribution 2D U=31 kV
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Temperature (degC)

2 Simulative Approach

Temperature Distribution 2D U=31 kV

Line Graph: Temperature (degC)
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Length along the ECP (cm)
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Cu strips
serve as
measuring
electrodes,
but have
different
emissivity
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2 Simulative Approach
3D Modeling
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2 Simulative Approach
Temperature Distribution: 3D U=31 kV

Surface: Temperature (degC)
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2 Simulative Approach
Temperature Distribution: 3D U=31 kV

Line Graph: Temperature {(degC)
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3 Conclusion

 Simulation tools for 2D and 3D were developed
 Pre-calculation: Potential distribution
 Pre-calculation: Heating effect

 EXxperimental verification

» Successfully applied in ECP design
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Thank you for your attention
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