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QUENCH

3D
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3D 2D

Easier

Good 
approximation

2D is faster

Geometry

Details

Accuracy
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3D SIMULATIONS ARE

SLOW
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2D

Number of turns 480

Magnetic length 0.32 m

Total conductor length -

Min/Max longitudinal spatial resolution -

Number of model elements 2*480

Number of time points ~250

Min/Max time resolution ~0.1 ms / ~10 ms

Simulation time [with i5-6500 CPU 3.2 GHz] <3 minutes

3D

480

0.32 m

360 m

~1 mm / ~10 mm

~250,000

~250

~0.1 ms / ~10 ms

<10 minutes

TODAY’S

CHALLENGE
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Physics of the 
problem

Assumptions 
Simplifications

Numerical 
implementation

CPU / RAM
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3D GEOMETRY
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QUENCH STARTS
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QUENCH PROPAGATES 
LONGITUDINALLY
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QUENCH PROPAGATES
TO ADJACENT TURNS
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QUENCH PROPAGATES
TO ONE ENTIRE COIL
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QUENCH PROPAGATES
TO OTHER COILS
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QUENCH PROPAGATES
TO MOST TURNS

PEAK TEMPERATURE <130 K
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COUPLED
ELECTRICAL
CIRCUIT
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3D simulation of a quench

Applied to full-scale magnet

Very fast simulation (<10 minutes!)

Simple to model different magnets

The program is easy to use… and free!
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DRAWBACK

IT BETTER BE A 

SHORT
COFFEE!
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3D SIMULATIONS ARE

SLOW

https://cern.ch/steam
Find out more on our website!
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