
A new corporate identity, but still the same challenging spirit.

 Since early 2012, when CEDRAT S.A. concluded the spin-off of its mechatronic activities, 
the company has focused on its core products: software development and distribution. The time 
is right to align our messages and promote our expertise not only in software, but also industries 
and applications, upon which our reputation was built. 

As often happens to physicists, we capitalize on R&D, sometimes to the detriment of the promotion 
of our tools, or fail to bring our communications up to date. Refreshing our C.I. doesn’t mean simply 
changing the packaging, but making it consistent with our pioneering image. All those messages 
can be found on our new website and in our documentation.

Times are changing, electrical applications are everywhere, and so great opportunities for electric 
simulation software! This is why we chose the electric mobility market as one of our main targets 
for the next two years, seeking to become one of the major design solution suppliers.

Go ahead and open our showcase, as you would your electric car hood, or simply browse this 
magazine: inside you’ll find the brand new 11.1 version of Flux, easing in a new generation of 
our software, with enhanced ergonomics with its embedded sketcher and more computation 
performance. You may also be tempted by some interesting literature about simulation methods 
comparison, or answers to demanding application issues.

We’ll be glad to show you all these solutions during our next Flux Conference in Rome, on 17-18 
October 2012.

Vincent Marché, Marketing manager - CEDRAT.
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Flux® 11.1: entering a new generation.    
Vincent Leconte - CEDRAT.

Fig. 2: Mesh of the pan using Mesh_SkinEffect macro.

Fig. 1: Flux 11.1 new 2D sketcher. Its use will enable 2D 
users to create their geometries in few clicks.

Version Flux 11.1 is to be released in early summer, providing
great new features for efficient use of the software. The 
very first step when using a finite-element software is to 

enter the geometry. It is an important stage in the process since 
it serves as a base for the modeling. Of course, CAD import can 
help to go fast and to avoid re-entry of data, but it usually prevents 
users from parameterizing. To allow a fast entry of geometries, 
Flux 11.1 introduces an embedded 2D sketcher, keeping the 
capability to parameterize, which is key when designing and 
optimizing. This is a turning point in Flux’s history since version 
11.1 fully integrates 2D, 3D and Skew applications, from pre- to 
postprocessing with the same interaction for the user regardless 
of the application, the same scripting technology and an easier 
way to change modeling dimension. The integration goes even
further, giving access to a one-of-a-kind environment for 
skewed models: pre-processing and solving are done in 2D, with 
easy data entry and short solving times, and post-processing is in 
full 3D, providing all the tools to evaluate the effect of the skewing. 
As in every Flux version, new advanced numerical methods 
are also introduced, allowing to perform accurate simulations in 
less time. Especially in 3D, it means that more complexity can be 
handled in the models, and more configurations can be simulated 
for the design.  

  The new 2D embedded sketcher
One major feature of the new version is the 2D sketcher. It is highly 
intuitive and will enable 2D users to enter their geometries in 
just a few mouse-clicks. Generating geometric shapes, copying, 
moving, repeating them and creating chamfers or fillets is all easily 
done. The user is guided throughout the process with previews 
and alignment options on a grid or on shapes, really speeding up 
the modeling process. In addition, this new technology still gives 
access to parameters, taking full advantage of Flux’s parametric 
capabilities and keeping full compatibility with geometries 
created in a previous version.

  New skin-depth mesh definition
How about getting a skin-depth mesh within a few mouse-
clicks? The previous version of Flux brought the capability to 
automatically adjust the mesh to the geometry. In Flux 11.1, this 
has been improved and enhanced “mesh assistance”. The mesh 
can be globally controlled and local adjustments are accessible. 
As shown in figure 2, with this new technology, the user can 
easily specify small elements near the contour of a region and 
larger elements when more remotely. With Flux, 2D and 3D mesh 
generation has never been so simple and mesh size fine-tuning 
so powerful!

  Speeding-up the solving process
CEDRAT is continuously working on numerical methods to 
increase the speed and robustness of Flux solver. Once again, 
this version offers the fruits of those efforts. 
The most visible gains in computation time will be for 3D 
users when dealing with steady-state AC or transient magnetic 
applications. Speed-ups of 5 times can be experienced when 
comparing V10.4 and V11.1 on such applications, but it may 
be much higher!  Flux solver includes new parallel solving 
technologies based on external solvers, namely Pardiso (Intel®) 
and MUMPS (http://mumps.enseeiht.fr/ ). These codes have 
already proven their efficiency in other calculation software and 
offer the best the market has to offer in parallel linear solving. 

(continued on page 3)

Zoom 2

Zoom 1

Flux 11.1
by CEDRAT
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  Advanced methods
Other advanced methods for efficient solving are also available 
with 11.1 version, extending existing 2D capabilities to 3D. This is 
the case of the evolutive start-up, which allows initialization of 
the transient model with a DC, a steady state AC or a time-step of 
another transient simulation. This is especially useful for simulating 
induction machines but can also be applied to magneto-thermal 
applications. 
In addition, a new auto-adaption algorithm is provided and is 
able to decrease or increase the time-step value during a 
transient simulation, according to physical quantity variations. 
High accuracy can be then reached with a reduced number of 
time-steps when considering models with stiff time evolution in 
the physics. It avoids numerical transients and useless time-steps 
to reach a steady-state situation. It leads to less computation time, 
more stability and allows the simulation of complex transient 
situations. This is especially useful to simulate induction machines. 
It can also be applied to magneto-thermal applications in which 
heating and cooling processes can be considered and linked 
together, with an adaption of the power supply for each phase 
of the process. 

Fig. 5: Time-step adaption allows to reach good accuracy when 
simulating transient phenomena with an optimal number of time-
steps, reducing the step when necessary and relaxing it when the 

physics is smooth.

Flux 11.1
by CEDRAT

Fig. 4: Flux reworked supervisor including user preferences 
to customize Flux environment.

Flux 11.1

Fig.3: View of a skew result in the new 
Flux 11.1.

   Full integration of thermal applications
The induction-heating-user community will also find a great 
benefit in this new version. Magneto-thermal and electro-
thermal applications in 2D are now fully integrated into the 
unified Flux environment. It offers easy access to full parametric 
and scripting capabilities allowing complex heating and cooling 
processes to be simulated. 
The coupling of magneto-thermal models with our system-level 
simulator Portunus is also available and this is key for the design 
of induction heating systems to consider electricity supplies and 
controls.  

  And much more
Many more discoveries lie in wait in the new version and a lot of 
features will make the everyday use of the software easier. The 
most impressive part will be seen in the post-processing section, 
in which the menus have been reworked, for better navigation 
and quicker access to quantities when computing values or 
drawing curves. Browsing the simulation results from a parametric 
analysis is made very clear and easy. Finally, user preferences are 
extended to customize Flux to user needs or habits.  It goes from 
shortcut keys for usual actions to the mesh or solver settings. 
New macros are also provided with the software, helping the 
automation of complex tasks. The usual commands and icons 
of Flux can be augmented by the macros the user has selected, 
hence automatically bringing into the interface all the dedicated 
tools he needs.

  Welcome to Flux® new generation !
 This is really a new generation for Flux and this is evident to the 
user as soon as the software and the 2D sketcher are fired up. 11.1  
version also uses proven external solving technologies and opens 
the door to distribution of calculations in the future. Connected to 
CEDRAT optimization software GOT-It, this is a great tool to analyze, 
experiment and design, delivering greater speed and comfort to 
the overall simulation process.  
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Steady state AC magnetic coupled with transient 
thermal: a new dynamic with Flux®.   Fabrice Marion - CEDRAT.

Heat generation is often a consequence of a current flow 
in a device, and designers often have to take into account 
this phenomenon. Thermal analysis has always been an 

important capability of Flux, and version 11.1 pushes a big step 
forward the advanced thermal coupled simulation of electric 
devices. 
In the coming article, you’ll find a description of those Flux new 
capabilities, working on a simple example: cooking an egg in a 
pan with an inductive stove.

  Principle of the basic example
For the general public, the origin of the heat source for an 
induction plate used to cook food is highly mysterious. The fact 
is that there is no flame and no electrical heating element. There 
is just a glass-ceramic cooking surface that stays cold when no 
cooking vessel is placed on it.
To illustrate the operating principle of such a device, we consider 
a pan of water we want to boil in order to cook… an egg (figure 
1). Note that this is an axisymmetric model.

Under the glass-ceramic plate, there is a field coil powered by 
AC current whose frequency is close to 25 kHz. Then, you need 
a cooking vessel made of a ferromagnetic material such as 
ferromagnetic stainless steel.
From there, the magnetic field created by current in the field 
winding generates an electric field and thus creates eddy currents 
inside the pan material. That produces Joule losses that heat the 
material. The diagram in Figure 2 illustrates the action and reaction 
at the heart of this phenomenon, using Maxwell’s equations.
This shows that the advantage of the induction plate is that it 
imports electric power to be dissipated to the heart of container 
to be heated, saving energy in the process.
The performance of the device is primarily due to the magnetic 
properties (magnetic permeability), electrical properties (electrical 
conductivity) and thermal properties (thermal conductivity and 
heat capacity Cp) of the material used to make the pan.

(continued on page 5)

Fig. 1: A pan of water to heat with an induction stove.

1- Egg
2- Water
3- Pan
4- Glass-ceramic surface
5- Field coil
6- Coil support with electric 
insulation
7- Magnetic deflector

  Application simulated in Flux
>>  Multiphysics approach
The complex nature of this operating principle requires a multi-
physics approach when it comes to modeling. The application of 
steady state AC magnetic coupled with transient thermal used 
in Flux software allows users to perform this type of modeling. 
Two kinds of resolution are coupled to determine the resulting 
magnetic operating point: steady state AC magnetic resolution 
and transient thermal resolution.  A graphical representation of 
the algorithm appears in Figure 3.
Very briefly, a steady state AC magnetic computation has to be 
performed to determine an electromagnetic working premise 
from which we can deduce dissipated Joule losses. 
Then, a thermal calculation is made to determine the impact 
of these losses on the device’s thermal balance. Afterwards, 
the electrical and magnetic characteristics of materials have 
to be updated. Several iterations can be performed to reach 
convergence of the thermal calculation. When this convergence 
is achieved, the next time step can be addressed.

The new version of  Flux 
automatically handles the 
nesting of electromagnetic 
and thermal calculation loops.
Furthermore, from a practical 
point of view, all magnetic, 
e l e c t r i c a l  a n d  t h e r m a l 
parameters are available within 
the same environment. 

Fig. 2 - Losses in 
magnetic circuit, 
transient state, 
diffusion of magnetic 
induction.

Fig. 3: Steady state 
AC magnetic coupled 
with transient thermal 
computation - 
algorithm

By the end of the resolution, we can show, on the same figure, 
the distribution of isolines of magnetic flux superimposed with 
the resulting temperature map within all the components of our 
device at a given time of the transient thermal calculation (Fig. 4).

>>  Drive and control of the power supply 
This coupling between the electrical, magnetic and thermal 
aspects can also be useful for driving and controlling of power 
sources. 

Fig. 4: Displaying of the magnetic flux isolines superimposed with 
the resulting temperature map.
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It is the same when calculating for physical entities such as the 
amount of Joule losses dissipated in a component. It is possible 
to simultaneously compute and display the values of magnetic, 
electrical or thermal quantities.

>>  A few words about geometry and meshing...
With the latest version of Flux, the building of meshed geometry, a 
necessary basis for finite elements modeling, has become a quick 
and easy operation.
A “sketcher” is now available to allow the user to draw the device 
very quickly and very accurately like with a CAD (Computer Aided 
Design) tool used by mechanical engineers.
Then, the automatic meshing option allows model geometry to be 
meshed instantly. The geometrical dimensions are automatically 
taken into account in order to achieve an optimum mesh (Fig. 8). 
And when, as is the case in our example, physical considerations 
such as skin depth must be taken into account, a macro function 
automatically adjusts the mesh on the borders of the regions 
concerned  (Fig. 9).

Fig. 5: Drive and control of the power source considering the 
average temperature of the water.

Fig. 6: Evolution of the average water temperature measured and 
controlled using four sensors.

Fig.7: Computation on points – easy access to usual physical 
quantities (magnetic, electric or thermal).

  Conclusion

In conclusion, Flux now offers a more user-friendly approach to 
multi-physic problems such as thermal magnetic coupling. 
From developing finite element models to analysing results with 
a powerful post-processor, everything has been done to allow 
the user to concentrate on key technical aspects of his studies.
All stages, useful from a modeling point of view but laborious and 
of little interest to the electrical engineer, have been adjusted to 
improve the efficiency of Flux:
•	 Building	and	meshing	geometry,	
•	 Description	of	the	physical	parameters	of	the	model	as	well	as	
the post-processing of results in a unique environment, 
•	 Easy	access	to	common	quantities	without	having	to	describe	
complex mathematical formulae, 
•	 The	ability	 to	group	result	calculations	as	 lists	of	operation	
results, etc ... 

All these improvement factors allow us to propose a tool whose 
interface can be easily adapted to the requirements of every 
function from a vast array of electrical engineering applications. 
Concerning the example described above, it is easy to measure the 
energy efficiency of a cooking operation using an induction plate. 
We do, however, humbly admit that Flux is still unable to indicate 
quality levels in the resulting eggs. But watch this space, our 
development teams lack neither energy nor imagination!

Fig. 8: Automatically taking specific 
geometry for meshing into account.

8 9

This coupling between the electrical, magnetic and thermal 
aspects can also be useful for driving and controlling power 
sources. Returning to our pan of water, we defined the average 
temperature of water from a few measurement points (Fig. 5).
Then, from the information obtained from each calculation step, 
the supply of the field coil could be controlled to regulate the 
average temperature of the cooking water.
Finally, during post-processing of results, all these quantities can 
be extracted for analysis (Fig. 6). The graph shows that if the set 
threshold (100°C) is exceeded, the current delivered to the field 
coil is turned off and is reactivated when the temperature drops 
below the 100°C threshold. 
These results also illustrate the impact of thermal time constants 
on the temperature changes, linked to the thermal characteristics 
of the device’s components.
Whether for local computation, such as the computations on 
points, or the display of magnetic and thermal quantities, easy 
access to the usual physical quantities is available (Fig. 7).

Flux
by CEDRAT

Fig. 9: A macro function 
available in Flux allows us to 
take into account the skin depth.
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Electromagnetic steel products: a systematic iron 
loss evaluating scheme.  Cheng-Tsung Liu, Li-Yang Liu & Shen-Yang Lin.

To sell electromagnetic steel in competitive markets, test results 
that can properly indicate the iron losses of those products at 
different specifications are desired. However, the available data 

sheets can only cover typical data from common Epstein frame tests, 
and further information regarding possible iron losses beyond the 
measurement setups can only be estimated by approximations leading to 
inaccuracies. Based on the Preisach model and available measurements, a 
systematic scheme to establish a generalized guidance for evaluating the 
hysteresis characteristics of electromagnetic steel is proposed. Supported 
by experimental measurements and detailed 3D field analyses, iron losses 
of those mechanisms constructed by laminated electromagnetic steel 
can then be estimated with enough confidence.

  The Epstein frame test setup
Generally, the measurements are obtained from standard Epstein 
frame tests. To perform the common Epstein frame test, as shown in 
Fig. 1, adequate primary winding magnetization current is applied to 
the testing assembly. The iron core is composed of eight (generally, a 
multiple of four) identical isotropic/anisotropic electromagnetic steel 
strips, and the power consumptions associated with specific voltage and 
current settings can be determined. The current and voltage information 
can be transformed to the equivalent magnetization field intensity and 
flux density values. With the secondary windings being open circuited, 
the measured power consumptions can be viewed as the iron losses of 
the steel strips. 

Fig. 1: An illustration of the Epstein frame test.

The data sheets from the manufacturers can thus provide the discrete 
information of the electromagnetic steel, as shown in Fig. 2.
 

Fig. 2: Iron losses of a magnetic steel obtained from Epstein 
frame test.

However, since the attainable measurements are limited, the available 
data sheets can only cover typical information, and estimated additional 
data regarding possible iron losses beyond the conducted measurement 
setups can introduce inaccuracies due to generally non-uniformly 
distributed flux densities. 
Without the detailed flux distribution patterns and their corresponding 
density levels at those specific mechanisms, it is impossible to supply 
data sheets that can fit exactly to the customers’ requirements. Therefore, 

based on the modelled steel, the constructed Epstein frame test system 
can be emulated by the equivalent circuit shown in Fig. 3. r1, r2, r3 and 
r4 are, respectively, the resistance values of primary, secondary, and 
two compensation coil windings ; Ll1, Ll3 and Ll4 are the corresponding 
leakage inductance at these windings with Ll2 = 0 and Rc is the equivalent 
resistance to represent eddy-current loss. 

Fig. 3: An equivalent circuit model of the Epstein frame test: (a) 
physical configuration and (b) emulated equivalent model.

Among that the Preisach model will be adapted to the equivalent mutual 
inductance (Lm1) to model those flux variations flowing through the 
steel strips. Since the compensation coils are air-cored, the nonlinear 
characteristics will not exhibit on their equivalent mutual inductance 
(Lm3). By using this emulated circuit model, continuous voltages at 
different levels and frequencies can be applied, and the resultant 
iron losses can then be calculated from the simulated system voltage 
and current information. Since the fluxes are generally not uniformly 
distributed inside the electromagnetic mechanisms, a time-period 
analytical classification scheme can be used for representing the iron 
losses with space distributed flux patterns. 

  The iron loss evaluation procedure
Based on the emulated numerical Epstein frame test system and 
the Preisach model, current flowing through the equivalent mutual 
inductance Lm1 with different voltage source input patterns can be 
adequately modelled. Since the magnetic field intensity flowing through 
the magnetic steel is linearly proportional to the magnetizing current, 
the magnetic flux density can be derived from Vm1 by using the relation

(1)                                 

where Bm1 is the flux density passing through the magnetic steel core 
and A is the averaged cross-sectional area of the magnetic flux path in 
the Epstein frame test with

           
(2)                                  

in which m is the total weight of the magnetic steel specimens, L is the 
length of individual specimen and ρm is the density of the specimen.
By using the standard measurement data as provided by the magnetic 
steel manufacturer and the proposed numerical Epstein frame test 
model, the iron loss, which can be divided into two parts, namely the 
hysteresis and the eddy-current losses, can now be systematically 
estimated from the aforementioned formulations and experiments.
From those standard Epstein frame tests performed by the manufacturers, 
averaged equivalent resistance Rc for the entire operational voltage 
range can be calculated. Since this loss component is basically not 
closely related to the magnetizing current, those nonlinear characteristics 

(continued on page 7)
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resulting from the magnetic saturation and hysteresis can be ignored. 
Therefore, from the circuit definition, we can express the eddy-current 
loss Pe as

    
 (3)                                   

The desired hysteresis losses for different electromechanical mechanisms 
constructed by electromagnetic steel at various applied magnetizing 
inputs can be systematically estimated. Using uniformly distributed 
magnetic flux on the devised model to properly predict the iron losses, 
the analyzed mechanism must be first divided into several modules. 
Then the calculated hysteresis losses at these modules will be assembled 
together to provide total system hysteresis losses.

  Confirmation of the modularized iron 
loss evaluation procedure
To confirm the adequacy of the emulated Epstein frame circuit model, 
a 300 W, three-phase, 60 Hz, 190.5 V synchronous switched-reluctance 
motor (SRM) with six stator poles and four rotor poles has been selected 
for assessment comparisons. Both the stator and the rotor iron cores are 
assembled by CSC 50CS470.
Based on the iron loss information as provided by the manufacturer, the 
total iron loss can be roughly estimated at the level of 19.18 W in so far 
as the iron loss per unit weight of CSC 50CS470 is 3.461 W/kg and the 
total weight of the magnetic steel for constructing the motor is 5.54 kg.
Since the magnetic fluxes inside the motor will not be uniformly distributed 
in practical cases, detailed calculations of the magnetic fields based on 
FEA (Flux2D/3D software) are introduced to supply comprehensive 
system information. Along with proper data postprocessing, the total 
iron loss of the test motor at rated operational condition can then be 
calculated. 

By comparing this with those obtained from the rough estimation, the 
result showed that a much different level of 5.51 W will be derived.
The total motor iron loss estimations as obtained from the above two 
schemes will exhibit a relative difference of above 248 %. Although the 
ones calculated from 3D FEA along with some postprocessing works 
are based on empirical Steinmetz’s relationship, these are much more 
reliable than those rough estimations since the flux density distributions 
of the motor at a complete rotation cycle have been carefully taken 
into account. Thus, motor manufacturers will generally rely on the FEA 
calculated results rather than the rough estimation from the magnetic 
steel data sheets.

  The proposed scheme
It is apparent from Fig. 4 that the non-uniformly distributed flux density 
patterns will rotate on the motor operational direction, which means 
that the maximum flux density (1.32 T) will pass through specific motor 
regions periodically, and not all the regions. 
 
Therefore, by dividing the motor cross-sectional surface into several 
regions and assuming that the flux densities at all positions inside every 
individual region are identical, the equivalent iron losses at these regions 
can then be calculated systematically based on the emulated Epstein 
frame test results and their specific operational frequencies.
As illustrated in Fig. 5 (a), one of the six stator poles is selected and divided 
into eight regions. The magnetic fluxes distributed on the selected pole 
at the same time instance (Fig. 4) are expanded in Fig. 5 (b) to provide a 
clearer description. By checking the magnetic flux densities, it can be seen 
that the assumption of identical flux densities can be reasonably achieved 
if larger number regions can be divided. Nevertheless, by averaging the 
2D flux densities inside this region, their corresponding flux linkages 
can be evaluated and the induced voltage can be obtained from (1). 

(continued on page 8)

Fig. 4: Through flux density distribution of the test motor at one time instance obtained from 2D FEA.

Flux
by CEDRAT
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Such scheme will provide a total iron loss of 5.68 W which is only about 
3.07 % different from that obtained from detailed FEA. Adequacy and 
accuracy of the proposed iron loss derivation scheme can then be 
confirmed.

  Validations
Comparisons of the iron loss evaluations of a 6/4 synchronous SRM 
by different schemes have been performed. Although it can be 
demonstrated that the proposed scheme will supply the results with 
better accuracy, the number of regions that were divided in the entire 
machine analyses will greatly affect the confidences of the iron loss 
estimations. The summarized comparisons are provided in Table 1.

Table 1. Iron loss information of the test 6/4 synchronous SRM 
estimated by different schemes.

By using the same CSC 50CS470 steel, the iron losses of two other 6/4 
synchronous SRMs at different sizes have been evaluated and the results 
are provided in Table 2 for comparison.

Table 2. Iron Loss information of three 6/4 synchronous SRMs 
estimated by the proposed schemes.

The number of regions in the machine analyses has been fixed at 128. 
Although the results shown on the last two columns for motors B and 
C are not that attractive at those obtained from motor A, the derivation 
efficiency and compactness still demonstrated that a much reliable iron 
loss estimation scheme can be provided.

  Conclusion
Instead of using the detailed and time-consuming 2D or 3D FEA, the 
commonly used estimations generally provide information that are 
far from the exact ones. By combining the measured magnetization 
characteristics from the steel manufacturers and the theoretical Preisach 
models, this article has proposed a numerical scheme that can emulate 
the Epstein frame test to calculate the associated iron losses with different 
magnetization input voltage patterns.

The desired voltage input patterns can then be calculated by 
following the equivalent circuit model as shown in Fig. 3 and the basic 
magnetization curve as
          
                  
      (4a)                        and

      (4b)     
             

The devised individual voltage pattern is then applied to the proposed 
equivalent circuit model that can emulate the Epstein frame state to 
calculate the desired system operational information. Fig. 6 shows the 
time-dependent 2D flux densities and their corresponding calculated 
input voltage patterns Vsx and Vsy for performing the required Epstein 
frame test emulations in the selected region. 
It can be observed that higher order harmonics are exhibited in these 

Table 1. Iron loss information of the test 6/4 synchronous SRM estimated by different 
schemes

Proposed 
Scheme

Item 3D FEA Rough 
Estimation

128 Regions 84 Regions 32 Regions

Iron loss (W) 5.51 19.18 5.68 4.84 4.12

Difference (%) -- 248.09 3.09 -12.16 -25.23

Table 2. Iron Loss information of three 6/4 synchronous SRMs estimated by the 
proposed schemes

Item Motor A Motor B Motor C

Power rating (W) 300 130 100

Iron loss by 3D FEA (W) 5.51 1.43 0.94

Maximum air-gap flux density 
(T)

0.51 0.44 0.34

Iron loss by the proposed 
scheme (W)

5.68 1.82 1.08

Difference (%) 3.09 27.27 14.89

Fig. 5: Selected regions for estimating the motor iron loss: 
(a) stator pole and region partitions and (b) magnetic flux 

distribution at the stator pole.

Fig. 6: 2D flux densities and calculated voltage input patterns: 
(a) x-directional flux density, (b) calculated voltage input pattern Vsx, 
(c) y-directional flux density, (d) calculated voltage input pattern Vsy.

voltage patterns due to machine structure, and the hysteresis inner-loop 
effects will inevitably contribute to the iron loss calculations. Based on 
the obtained circuit variables and the expressions as indicated in (4), iron 
loss of the selected region with unit depth can be calculated. 
Therefore, total iron loss of the test motor can then be systematically 
derived by accumulating the individual ones of all the regions together. 
With every half of the stator pole and rotor pole being partitioned into 
the regions as that shown in Fig. 5 (a), the entire machine can be divided 
into 128 regions. 

Flux
by CEDRAT
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CEDRAT is pleased to announce the release of Motor-CAD version 
7.1 for thermal analysis of electric motors/machines and the 
optimization of motor cooling. 

Motor-CAD enables motor designers to optimize their designs for 
energy efficiency and size and cost reduction, providing the crucial link 
between the electromagnetic design and thermal analysis of motors. 
It makes it quick and straightforward for non-heat-transfer-specialists 
to evaluate different cooling options during the design process for a 
wide range of machines. Motor-CAD allows quick and easy steady state 
and transient thermal analysis of electric machines. The development 
of Motor-CAD V7 was driven by user requirements. There are many new 
features that will be of interest to new and existing users of Motor-CAD.

  Motor-CAD V7.1 new features
Each subsystem can be represented with different mode levels.
A range of new features has been added including: 
•	 Improved loss models including Copper, Iron, Magnet, Proximity, 
Windage and Bearing loss models.
•	 Flow visualization for better understanding of machine cooling 
mechanisms. 
•	 Finite Element slot calculation allowing accurate calibration of 
the slot thermal model. 
•	 Improved winding definition, custom conductor placement and 
side-by-side or interleaved conductor positions. 
•	 Loss distribution model allowing uneven copper losses to be 
specified for stall and fault conditions and in multiphase machines.
•	 Validation interface to allow the model results to be easily 
verified against test. 
•	 3D model view for visualization of the machine.

  Improvements of existing features
In V7, other improvements have been made to take new user 
requirements into account:
•	 New Geometries - including rotor arc ducts, BPM spoke magnets 
and spider shaft. 
•	 Extra duty cycle starting options added for machine components 
starting at different temperatures. 
•	 Blown over interface improvement with examples given for 
different machine sizes. 
•	 Transient results saving and reload allowing detailed analysis.
•	 New cooling options including linked cooling mechanisms, slot 
water jacket flow between conductors and variable rate endcap inlet 
flow. 
•	 Increased modeling of internal radiation paths. 
•	 Improved interface gap user interface with typical values given 
for surface contacts.
•	 New linked parameter multiplier option for sensitivity analysis.
•	 Improved output data sheets.

Motor-CAD V7.1 Release. Julien Vayrette - CEDRAT.

SPEED software allows users to design electric machines such as 
induction motors (polyphase/1-phase); brushless permanent-
magnet motors (square wave/sine wave); DC brush motors; 

switched reluctance motors; and synchronous reluctance motors.  
Many of the new features in SPEED are intended for generators as well. 

The highlights of SPEED version 2011’s new features are:
- Automotive (Hybrid & Electric Vehicles and Commercial, Industrial, 
Agricultural & Mining Special Vehicles)
SPEED’s finite-element GoFER and embedded solver combined with 
comprehensive analytical models covering all aspects of the design of all 
these machines. Enhancements have been made to all aspects of design 
calculations, improving accuracy and covering an even wider range of 
machine geometry.  The SPEED suite of programs is now structured to 
give seamless design capability over the entire range of permanent-
magnet machines and alternatives including hybrid combinations.
- Refrigeration, Domestic Appliances & Water
Efficiency requirements are driving these industries towards continual 
technological evolution, in a context of extreme cost pressure and 
material supply issues. SPEED is used as the main design tool in several 
leading companies manufacturing compressors, washing-machine 
drive motors, pumps and fans worldwide. SPEED’s ability to characterize 
products and not just concepts is one of its main assets in serving 
this sector. Improvements have been made in all programs in relation 

SPEED new version.  Julien Vayrette - CEDRAT. 

to machine geometry, loss 
calculations, drive control.
- Aerospace
High power-density, high 
speed and fault tolerance 
are key requirements in 
aerospace applications.
Brushless PM machines 
and switched reluctance 
machines are the main 
technologies. In both of these areas SPEED has new features improving 
the range of machine geometry, and the calculation of electromagnetic 
and thermal performance.
- Industrial
SPEED is behind the design of some of the world’s most efficient 
AC variable-speed drives, using brushless SPM and IPM motor 
configurations. Not only in high-efficiency industrial drives, but also in 
precision servomotor systems. Special efforts have been made to extend 
SPEED into generators, with a new embedded finite element solver to 
cope with a wide variety of load specifications, and automatic calculation 
of generator characteristics for wound-field synchronous generators. The 
doubly-fed induction machine has been added to the range. 

Motor-CAD & SPEED: 1st step to motor design before 
using Flux® Finite Elements advanced tool.
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E.C. Inspection modeling of the elbow of a steam 
generator tube with Flux®.  F. Foucher - EXTENDE ; B. Lavie ; E. Toudic - DCNS.

The steam generator is one of the main components of 
submarines nuclear vessels. It aims at bringing thermal 
energy from the primary circuit to the secondary circuit. In 

the framework of a change in the regulations, the qualification 
of NDT processes for in service inspections of submarine nuclear 
vessels is required. One of these inspections consists in the control 
of steam generator tubes by the Eddy Current technique. This 
study has focused on one influential parameter of the control: the 
position of the flaw in the section of the pin. 
Initially, it was planned to test the inspection performance by 
experimental trials. Due to the numerous cases to consider, 
(different bending radii, different flaws, OD and ID positioning, etc.) 
only the worst cases were selected. In particular, it was decided to 
consider the longitudinal and circumferential notches located on 
the outer side as the more critical cases for the detection, compared 
to the notches on the inner side. To confirm this choice allowing 
to only performing experimental tests on external notches, DCNS 
has asked EXTENDE to realize a study on this topic. Therefore, a 
simulation campaign on the defect response obtained by an eddy 
current bobbin sensor in the elbow of a steam generator tube was 
conducted with the FEM software package Flux®.

  Technical overview of the study
The control of such steam generators (“K15” type: External 
diameter: 14 mm; Thickness: 1.35 mm, Bending radius: 38 mm) is 
performed all along the length of the tube. As described above, 
the current project focused on the elbow of the tube. These tubes 
are made of Incoloy 800, with a conductivity of 1MS/m. The Eddy 
Current bobbin probe used for this inspection has an external 
diameter of 9.8 mm.
The specifications of the procedure require being able to detect 
the following reference defects:
•	 Internal	 Longitudinal	 Notch	 «	 ILN	 »	 (10	 x	 0.2	 x	 50%)
•	 External	 Longitudinal	 Notch	 «	 ELN	 »	 (10	 x	 0.2	 x	 50%)
•	 Internal	Circumferential	Notch	«	 ICN	»	 (180°	x	0.2	x	50%)
•	 External	Circumferential	Notch	«	ECN	»	 (180°	x	0.2	x	50%)
In the framework of this study, all of these flaws have been 
simulated in both the lower surface and the upper surface of 
the elbow. 

  Modeling in Flux software

The simulation has been realized with the Flux® software, 
developed by CEDRAT company, in its current commercial release 
10.3. The notches being located in the central part of the pin, the 
represented part of the elbow in the FEM model was limited to 
an arc of 90°. Moreover, the configuration exhibiting physical 
symmetries, with respect to the central plane of the tube, only 
a half of it has been simulated, which helped to reduce the size 
of the FEM model but accounting for the whole system in the 
mean time thanks to appropriate boundary conditions. The 
Flux® model used for this study is visualized below (figure 1). The 
defect is represented in red colour and the coils of the bobbin 
probe are represented in black and pink colours. The full sets 
of notches defined above have been simulated, which means 
eight total cases, if you consider both the upper and the inner 
surfaces (on figure 1, only defects located on the upper surface 
are represented):

  Inspection method
Two differential channels F1 & F3 are defined in the inspection 
procedure using two different frequencies: F1 = 170 kHz and F3 
= 35 kHz
Then, the calibration of each differential channel is done on 3 
through wall holes of 0.8 millimetre diameter, separated by 120° 
in the straight part of the tube under control.
The target signals of the calibration, defined by the procedure, are 
mentioned in the table 1.

After that, a combination matrix [M] is applied between the 2 
differential channels allowing to obtain the C2 channel = F1 
normalised + [M] * F2 normalised. The four complex combination 
coefficients of [M] are calculated in order to eliminate the signals 
due to the geometrical transition between the straight part of 
the tube and the pin. Finally, the combinated channel “C2” is itself 
calibrated in order to reach the following values for the same 
reference holes:

Fig. 1: Simulated notches 
(from top to bottom: Internal 
and external notches, on 
the left: longitudinal flaws, 
on the right: circumferential 
notches).

(see continued on page 11)

Amplitude (mV) Phase (°)

Channel F1 (170 kHz) 926 22

Channel F3 (170 kHz) 1566 5

Channel C2 1820 0

Table 1: Calibration values for F1 & F3 frequencies and for 
the combinated channel C2.
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Fig. 2 : Signals in the impedance plane in the upper surface: 
Longitudinal notches (on the left), Circumferential notches (on the 

right), internal notches (in blue), external notches (in pink).

Fig. 3: Distribution of eddy currents around the external longitudinal 
notch located on the upper surface at 170 kHz (threshold of the 

minimum is 3% of the peak value). This inspection procedure has been completely simulated in 
Flux which allows directly comparing simulation results and 
measurements available.

  Results
The results obtained for the channel C2 on the 4 notches located 
on the upper surface are shown on the table 2.

The curves in the impedance plane are displayed on figure 2. The 
internal and external notches to be compared are superimposed.

The same type results have been generated for the notches located 
on the inner surface. 

For each four sets of notches, it is always noticed that the signal 
amplitude obtained on the internal notches is stronger than on 
the external ones, even if the results are quite close in some cases.
The amplitude difference is expressed below: 
•	 1%	higher	amplitude	 for	 internal	circumferential	notches	
compared to external circumferential notches on the inner surface
•	 7%	 on	 circumferential	 notches	 on	 the	 upper	 surface
•	 11%	 on	 longitudinal	 notches	 on	 the	 upper	 surface
•	 18%	 on	 longitudinal	 notches	 on	 the	 inner	 surface

Table 2: Results obtained for the C2 channel on the four notches located 
on the upper surface. * In the measurement convention used here, 

phase is set to be positive in the clockwise direction.

This is also possible to display in Flux® the Eddy currents 
distribution in the pin around the flaw. This capability allows to 
better understand the disturbance generated by the flaw on the 
induced currents flowing. You can also visualize the impact of 
influential parameters such as the materials properties or the 
frequency, on the penetration depth and the zone coverage by 
the induced field (figure 3).

  Validation
A comparison between the model and measurements has been 
done on both longitudinal external and internal notches on the 
upper surface. The comparison exhibits a very good agreement 
between simulation and experiments with less than 4% difference 
in the amplitude and less than 1° difference in the phase of the 
signal (table 3).

  Conclusion
Whatever the case, the simulation study confirmed that the 
detection of the external notch corresponds to the most critical 
case. This result confirms the initial hypothesis of DCNS, allowing 
to reduce the number of mock-up tests to perform for the 
qualification works.

Defect Channel Amplitude (mV) Phase (°)*

ILN-
Internal Longitudinal Notch

C2 1931.7 4.1

ELN- 
External Longitudinal Notch

C2 1732.0 7.1

ICN - 
Internal Circumferential Notch 

C2 1264.2 -0.7

ECN - 
External Circumferential Notch

C2 1178.0 3.3

Table 3: Calibration values for the combinated channel C2.

Simulation Experiment Difference

Amplitude Internal LN 1931.7mV 1912mV 1%

Phase Internal LN 4.1° 5° 0.9°

Amplitude External LN  1732mV 1656mV 4%

Phase External LN 7.1° 7° 0.1°
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Linear actuators are electromagnetic systems that create motion 
in a straight line. They are used in machine tools and industrial 
machinery, in computer peripherals such as disk drives and printers, 

in valves and dampers, and in many other places where linear motion 
is required. 
Today’s challenge is to make an efficient design of an actuator which 
should meet several requirements: the influence of Eddy currents on 
the functioning of an actuator, optimizing the actuator, the best strategy 
command to manage energy consumption, etc. All those questions are 
crucial for designers. 
The answer lies in simulation of the global system: model representation 
of the electromagnetic actuator is important, as is the working 
environment of the actuator. Generally, an actuator is surrounded by a 
command and a resistive force (spring, mass to move…).

(continued on page 13)

System integration of an electromagnetic 
linear actuator.  Pascal Guitard - CEDRAT.

  Multi-level representation
Each subsystem can be represented with different levels of modeling: 
every new level brings new information, enhancing subsystem accuracy. 
This is the “V” cycle design for mechatronic system. The V-model is a 
system development model designed to simplify understanding of 
complex systems. It allows us to go to a virtual prototype which could 
be undertested at each representation level.

With the Portunus system simulator, we focus on different model levels 
of electromagnetic actuator. 
The software handles three levels of modeling that we propose to 
compare in this article:
•	 1. Analytical model with reluctance circuit
•	 2. Model with magneto-static tables from FE
•	 3. Full co-simulation with Flux FE software: transient study.

   1. Analytical method: reluctant model
This methodology uses a reluctance circuit network and is based on 
Kirchhoff’s law. Portunus has a complete library dedicated to reluctance 
modeling.
The big advantage of this kind of model is cheap simulation time. 
However it can be difficult to get an accurate model, especially when 
iron is saturated.

Cheap time simulation system

Reduction model of finite element methodology 
(2D/3D simulation with Flux  => 1D simulation with Portunus).

Example of reluctant circuit 
network for a plunger actuator.

Example of a contactor subdivided in 3 subsystems: the command, 
the electromagnetic actuator and the mechanical stress.

Scheme of the V-cycle methodology.

Command

Actuator

Spring model
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   2. Model with magnetostatic tables
The aim of this method is to build a reduced accurate model of an 
actuator for a system simulation. Magneto-static table of force and flux 
is calculated with the finite element software Flux, according to position 
and current. So the accuracy of that model is contained in finite element 
methodology taking effective account of iron saturation. In addition to 
accuracy, one big benefit is that simulation time is short once the tables 
have been generated.
With the reluctant model, we can easily integrate response surface from 
FE model into Portunus:

  3. Co-simulation model 

This method involves complete integration of the electromagnetic 
actuator. The magnetic model is represented by the FE software, Flux: a 
transient study incorporating Eddy currents (not possible with the two 

Cheap time simulation system

Reduction model with finite element tables simulated under 
Portunus software.

other methods). However, calculation time is longer than the two other 
models; this is why the method is adapted to perform a verification test 
when the virtual system is complete and optimized.

  Comparison of the three models
Below, we described the current curves of an electromagnetic actuator 
for each method presented previously: 

This graph clearly shows that the magneto-static table method is as 
accurate as the full co-simulation using the finite element method 
without Eddy current: the two curves are superposed! Also, we see that 
the reluctant model is less accurate, even though the configuration 
produces a close approximation.

  Conclusion
Reluctant models are powerful in fast pre-design of an electromagnetic 
actuator, making it an efficient way of roughly sizing a volume of iron 
in an initial approach.
Full co-simulation with the finite element method has a big drawback – 
long simulation time (due to finite element calculation) – although it does 
take other physics phenomena into account such as Eddy currents. This 
explains why it is an accurate method appropriate for final verification 
tests in order to see, for example, whether Eddy currents has a strong 
influence on a complex system.
Clearly compared to the last two methods, the magneto-static method 
with finite element response surface seems to be the best compromise 
between simulation time and accuracy for representing actuator 
behaviour in a mechatronic system.

=> Sub-systems are getting more and more integrated

Co-simulation Flux/Portunus

closing phase

opening phase

holding  
phase

Analytic method Finite Elements method

Model reluctant Magnetostatic table Co-simulation Flux/Portunus

Make the model 
(enter geometry, 
physic...)

— 
Fast precision High precision

Simulation time

Table already made

—  
Without production 

of tables

—  —  — 

Simulation time with 
Eddy Currents

No existing model —  —   —  —  —  

Accuracy —  —  —      

Finite element full co-simulation with Portunus and Flux software.
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CEDRAT is proud to announce the release of 
Portunus V5.1. Pascal Guitard - CEDRAT. 

Portunus is a system simulator for both digital and analogue 
component modeling. Its versatile and highly user-friendly 
interface allows the use of combined modeling approaches such 

as conservative networks, block diagrams and state machines.
Since interoperability is a key point in the design process, Portunus 
already supports Spice and VHDL-AMS standards, and has strong links to 
other software (Motor-CAD and InCa3D imports, connector with I-sight®, 
co-simulation with Flux3D, Simulink® and Keil µVision®). 

The strengths of this new version of Portunus are project manager 
release, new interpolations for lookup tables, new FFT, better vhdl-ams 
coverage… for pre-processing and a new graphical curve management 
feature, HTML export and API connexion with a 3D animation tool for 
post-processing.

  Pre-processing news
>>  Project manager
Project Manager is dedicated to managing data information. It is a useful 
option that gathers and shares project data between all project partners. 
Data versioning is assured, enabling you to include different documents 
in the same file (Portunus files, PowerPoint presentation, web link…) or 
zip and send them in a single mouse-click.

>>  Lookup table interpolations
A spline interpolation has been developed for 2D lookup tables; this 
ensures better continuity when a derivative is applied to table output. 
A bilinear interpolation has been made for 3D lookup tables to ensure 
continuity when the output is derivated.   

stop, symmetrical FET with table entrance characteristic, junction and 
diffusion capacitance, new voltage and current source control and a new 
expression block for writing 3-parameter functions.

>>  VHDL-AMS coverage
The implementation of VHDL-AMS standards in Portunus is a key feature 
in mechatronic design: this language is multi-abstraction (possible to 
define different levels of modeling), multi-domain (multi-physics) and 
mixed (analogue and digital). With MoCoSyMec project (proposed by 
ANR), dedicated to process issues with simulation tools for mechatronic 
simulation, VHDL-AMS language is more and more integrated into 
Portunus.

  Post-processing news
>>  Curve management
In 5.1 version, a key feature is improved curve management. Much work 
has gone into more efficient display. All the features are more ergonomic:
•	 Automatic resize of the graphic in x and y-axis.
•	 Undo/redo option.
•	 New curve management (thinness, marker size…).
•	 Possibility to save the curve in jpeg format, to print it and copy-it 

in a mouse-click.
•	 Two cursors with associated characteristics table (with an automatic 

snapping cursor to data).
•	 A move mode in all directions.
•	 An overview mode.
•	 A conventional zoom in/out and a zoom area.
•	 Multi y-axis option for several curves.
•	 Logarithm scale for x and/or y axis.

>>  HTML export
It is now possible to share Portunus results in a web page via HTML export. 
Moreover, it is possible to run a simulation and change parameters 
values via the web!

HTML creator interface
Web page

(continued on page 15)

GOT-It
by CEDRAT

Motor-CAD

SPEED

Data 
Import

Data 
Export

Flux
by CEDRAT

InCa3D
by CEDRAT

Portunus
by CEDRAT

Co-simulation

Co-simulation

Optimization

>>  New FFT
The previous FFT was limited to 50 harmonics calculation. This limitation 
has been removed in curve exploitation for better signal analysis 
accuracy. It is possible to export the FFT result to a text file. The FFT 
component in measurement devices has also been changed: the user 
can define the number of harmonics calculated and save it to a text file.
Plus, some new components have been added: mechanical hard 
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>>  Coupling with a 3D animation tool
The company SimFonIA has developed an animation tool (SAT: SimFonIA 
Animation Tool) based on Google SketchUP. It is possible to animate a 
3D scene with text file calculated by Portunus. Also, strong coupling has 
been developed between Portunus and SAT: an API allows data exchange 
between both software; it is possible to visualize parameter effects live, 
which the customer can control using a cursor! Another option is 3D 
animation export to the web and the scene remains handleable.

This tool is sold separately from Portunus. Follow the link:  
http://www.simfonia.fr/SAT/

  Conclusion
The new Portunus 5.1 version offers an efficient level of mechatronic 
simulation with big improvements to pre- and post-processing.  Portunus 
is going ahead via the national project MoCoSyMec i.e. Portunus is 
becoming the reference tool for mechatronic simulation. 

In November 2011, CEDRAT conducted a survey to evaluate the perception of Flux® 2D/3D 
by its customers. In order to encourage users to participate, applicants had the opportunity 
to win an iPad2.  The lucky winner is the manager of the R&D department in LANCOR 2000. 

Based in Abanto y Ciervana, Spain, this company has been manufacturing and designing 
electrical motors for more than nearly 70 years. Dedicated to electrical machines for elevators 
since the 1990’s, they are now willing to widen their portfolio, and develop their design and 
products for other kinds of machines. 

Convinced by Indielec, CEDRAT distributor for Spain, LANCOR 2000 purchased Flux in 2008 
and uses it for calculation of permanent magnet motors. 

For example, they used Flux to calculate and design the lamination and 
improve the performance of a machine for an elevator.

“Accurate, time-saving, fast, helpful for the designers”
these were the words the R&D manager used when asked to qualify Flux 
benefits for the user. 

To complete their software package, they also acquired Motor-CAD, 
CEDRAT tool for thermal optimisation of motors. They are also thinking 
about buying Flux 3D to develop some applications. 
According to him, “3D is definitely 
going to be useful in the future”.  

Therefore, LANCOR 2000 is keeping an eye 
on Flux 3D for near future.

Who won the CEDRAT iPad2?

The lucky winner of the prize : R&D manager at LANCOR 2000.

CEDRAT random draw to select the iPad 2 winner
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Our annual Flux Conference will be held on October 17-18, in Rome. Parlare italiano – for those who can! -, the colosseum, delightful 
pizzas and cappuccinos… It will be a pleasure to gather the Flux community in such a beautiful city to exchange about the software.

A big reputed “technical melting pot”

The Flux Conference offers great opportunities to gain expertise in methodology, learn from each other’s experiences and ideas, 
practice and improve software know-how during workshops. This meeting is also the opportunity to discuss with the development 
and sales teams, give feedback, and expectations for the developments to come. 
This year, the programme will be focused on Flux 11.1 new features, more particularly on 2D sketcher, mesh assistance, 2D coupled 
application and full 3D post-processing of skewed models.

Many interesting presentations are scheduled for the 2012 Flux Conference. 
We can already give you some examples:

  - Simulation accuracy improved thanks to soft ferromagnetic material characterization 
  - Methodologies to model the behaviour of PMSM integrated into a power-train 
  - High speed induction motor design with Flux2D 
  - Homogenization of laminated cores:  Application to loss calculations 
  - Using analytical approach with FE analysis for coupling magnetic and thermal analysis for motors 
  - Flux 11.1 new features and latest developments  
  - Flux future and discussion  

Call for presentation

Along with sharing tips and tricks with other Flux users and experts, 
participants can contribute even more by giving a presentation about 
their project, their experience, their success story, their application. If 
you wish to contribute to enriching the conference, please contact us 
to submit your presentation to conference@cedrat.com. 

Two special training sessions the previous days

To optimize your participation to the conference, you have the possibility 
to attend one of the training sessions held before the meeting, in the 
same place. These sessions will start on October 15 in the afternoon, 
and will last 1.5 day:

- “Boost your design with GOT-It optimizer coupled with Flux”.
- “Be more efficient with Flux 11.1 new features”.

For more information and registration, please visit our website: http://flux-conference.cedrat.com. 

Looking forward to seeing you in Rome!

Join us in Italy for the 2012 Flux Conference on 
October 17-18 in Rome! 
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In 2011,  M agsof t  Cor porat ion 
celebrated their 25th year anniversary.  
The company was founded in 

1986 by Shep Salon and Philippe 
Wendling: president and vice president, 
respectively.  For 18 years Magsoft was 
located on the campus of Rensselaer 
Polytechnic Institute [RPI] in Troy, New 
York, as an anchor company in the 
RPI Incubator program.  They are now 
located in Clifton Park, NY.  Magsoft has 
always maintained a close relationship 
with CEDRAT and continues its growth 
and success by increasing its product 
offerings and worldwide affiliations. 
Congratulations Magsoft!

Magsoft Corporation, CEDRAT American sister 
company:  25th year anniversary!

P a t r i c k  w a s  C E D R A T 
RECHERCHE’s first employee on 
October 1, 1980, subsequently 
joining CEDRAT at the beginning 
of the 2000s. He was the first 
arrival in a company that now 
counts over 100 employees worldwide.
Patrick was highly skilled, and his expertise with 
Flux contributed heavily to the company’s roll-out.
As a colleague, Patrick was quiet and well-liked.
Patrick was a very generous man, always ready 
to listen to others and help them where he felt 
there was need. There are those amongst us who 
are indebted to him because he was there when 
we needed him.
Thanks to Patrick, I was able to sit in a Renault R5 
Turbo, a legend of the ‘80s.
Now you have left us after long suffering. We were 
with you through the difficult times, when your 
dignity never failed.
For you, dear Patrick, we will continue with the 
adventure that is etched with your presence.

Bruno Ribard - CEO of CEDRAT.

Patrick: a 31-year shared 
journey...

PSCAD User Group Meeting.   

Ozge Oz - CEDRAT.

The PSCAD User Group Meeting 2012 organized by Manitoba 
HVDC Research Centre in collaboration with CEDRAT S.A. 
and INDIELEC was a great success and assembled PSCAD 

Users from 22 different countries!

The event was a great opportunity for participants to benefit 
up to 2 days of PSCAD tutorials including the Fundamentals 
of PSCAD, Power System Applications and FACTS&HVDC. 
Technical presentations started with Dr. Ani Gole, the special 
guest speaker, and proceeded for one day and a half by PSCAD 
Users and members of PSCAD team. The various topics such as 
Protection Relays Development, Solar Technology, Assessment 
of Series Compensated Network Related EMT Phenomena, 
Application of PSCAD in Cable Project were covered and 
discussed. The final presentation by Craig Muller, Simulation 
Development Manager, around the latest version X4 and its 
new features and incoming developments including Multi-
EMTDC and High Level Control Strategies, High Performance 
Computing using Grid Technologies was the perfect end to the 
presentation sessions. 
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June, 06-07, 2012 (CEDRAT) Sensors Expo 2012, Rosemont, IL, USA.
June, 06-07, 2012 (CEDRAT) EMM, Grand Bornand, France.

 June, 18-20, 2012 (Magsoft Corp.) ITEC 2012, IEEE Transportation Electrification Conf. and Expo, Dearborn, Michigan , USA.
June, 26-28, 2012 (CEDRAT) CWIEME (Coil Winding Isulation and Electrical Manufacturing), Berlin, Germany.

August, 26-31, 2012 (CEDRAT) CIGRE 2012, Paris, France.
September, 02-05, 2012 (CEDRAT) ICEM 2012, Marseille, France.

September, 16-20, 2012 (Magsoft Corp.) ECCE 2012 Raleigh, North Carolina, USA.
September, 17-20, 2012 (CEDRAT) Thermag V, Grenoble, France.
September, 17-21, 2012 (CEDRAT) EMC Europe 2012, Rome, Italy.

September, 25-27, 2012 (Magsoft Corp.) CWIEME (Coil Winding Isulation and Electrical Manufacturing), Chicago, USA.
September, 25-27, 2012 (CEDRAT) Coiltech 2012, Pordenone, Italy.

October, 17-18, 2012 (CEDRAT) 2012 Flux Conference, Rome, Italy. 

CEDRAT, MAGSOFT Corp. and partners will take part in the 
below mentioned exibitions.Events

September 2012

20-21 

 27-28

Portunus introductory course (VHDL-AMS option) 

SPEED PC-IMD Design of Induction Machine
October 2012

23-25

24-26

 

Flux 3D Applicationd and NDT 

Flux 2D Application and Rotating Machines
November 2012

07-09 

16-16 

21-23

 

Flux3D Application Introductory course 

InCa3D Introductory course 

Flux2D Application Introductory course

Septembre 2012

25-27 

27-28

Flux Application 3D stage de base 

SPEED PC-IMD Design of Induction Machine
Octobre 2012

24-26

 

Flux Application 3D et le contrôle non destructif
Novembre 2012

13-15

20-22

29-30

 

Flux Application 2D Stage de base 

Les machines électriques tournantes (nouveau!) 

PSCAD stage de base
Décembre 2012

04-07
 

Flux Application 3D et les machines tournantes

    English Sessions     French Sessions

Training
A full list of training programmes can be obtained from our training department at CEDRAT SA, or 
from our web site http://www.cedrat-groupe.com/en/services/trainings.html. The dates are already 
fixed through to the end of year 2012, allowing you to prepare your training course calendar. Email: 
training@cedrat.com.

Others training sessions on demand: training@cedrat.com

Check our coming webinar agenda: 
http://www.cedrat.com/en/news-events/webinars.html
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CEDRAT,
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7 modeling and simulation tools, 11 international partners, 
30 years of experience and more than 50 engineers, deve-
lopers and consultants.
With its expertise in the field of Electrical Engineering,  
CEDRAT and its multidisciplinary team of engineers offers 
innovative solutions and top of the line tools geared to-
wards the specific needs of each industry.
Strong of its tied connections with industries and research 
institutes, including a close collaboration with G2Elab, 
CEDRAT focuses on today and tomorrow’s goals of energy 
efficiency, cost reduction and smart features.

Not just tools!

Long term experience in both software development 
and consulting work make CEDRAT and its distribution 
network a valuable partner to support and train you when 
using our softwares. Training and support competencies:

•	 Use of the programs 
•	 Numerical methods
•	 Adapted methodology
•	 Application / Device specific 
•	 Limits of the models’ validity 
•	 Customer’s models resolution

Consulting services

Lack of competence? Temporary overloaded department? 
Missing software know-how? Improvement on methodo-
logy needed? CEDRAT  provides consulting and computa-
tion services.
A team of experienced design engineers is available to 
create, design or optimize innovative solutions. If you are 
interested in contracting our consulting services, please 
contact us or visit our website.

Quality assurance

Flux is controlled and developed under Quality Assurance 
procedures. It ensures a constant validation of the capabi-
lities and the results of the software.

Guiding your 
Technical Innovation

A wide range of analysis
•	 Electrical 
•	 Magnetic
•	 Thermal 

•	 Multiphysics 
•	 Electromagnetic compatibility 
•	 Vibrations & noise

•	 System-level
•	 Material characterization
•	 Consulting

For a wide range of applications

•	 Electric rotating machines  
•	 Actuators 
•	 Transformers & inductance 
•	 Sensors 
•	 Heat treatment 
•	 Electromagnetic compatibility 
•	 Electrical connections  
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