Power electronics control bundle
The ultimate solution for fast and reliable development and testing

Typhoon HIL402

Industry’s first notebook size Hardware-in-the-Loop system

HIGHLIGHTS
»
»
»
»
»
»

20 ns PWM sampling time
0.5, 1 or 2 μs real-time simulation step
Built-in 16 channel oscilloscope
16 analog inputs and 16 analog outputs
32 digital inputs and 32 digital outputs
Signal processing toolbox

BoomBox RCP

The ultimate tool for fast and reliable power electronics developments

HIGHLIGHTS
»
»
»
»
»
»

Highly configurable analog front-end
Up to 200 kHz control frequency
Software-independent protections
Power electronics control libraries
Modular and scalable design
Multiple software development options

From the simulation to the real

1 . IMAGINE AND DEVELOP
Imagine and develop your control algorithms on the Boombox, an easy-touse, yet high performance power electronics controller. Thanks to its specialized peripherals, pre-embedded software and extensive control libraries, programming has never been easier : you only need to worry about your control
code, most of the programming duty is already done beforehand.

2 . MODEL AND EMULATE
Emulate the converter itself (or multiple converters) on the HIL 402, a high
fidelity hardware-in-the loop emulator. Thanks to its microsecond-scale
accuracy, the emulated converter just behaves exactly as the real one, with
no further assumption.

3. DEBUG, TEST AND VALIDATE
Debug your control algorithms by taking the most of both devices. Observe
almost any signal to better understand or analyze their dynamics, or produce
insightful graphics. Any imaginable scenario can be tested against different
operating conditions. Once again, you can focus exclusively on power electronics, while everything else simply works.

application in the blink of an eye

4. TEST AND EXPERIMENT
Test your controller under all steady state, transient and fault operating conditions easily. Simulate
the scenarios that are too hard, expensive or otherwise impractical to do in the lab. Do it as many
times as you need, and receive the automatically generated reports. Extract meaningful results to
support your work and report it faster. That is the power of the power electronics control bundle.

5. KEEP TESTING,
RELENTLESSLY
Test repetitively, test automatically, and
keep improving and optimizing your control implementation, even on the long
run, thanks fully automated tests and procedures. The BoomBox and the HIL402
can even share commands and setpoints
such as to facilitate extensive testing.

6. IMPLEMENT
Migrate your developments to an actual
power converter by simply re-wiring the
controller from the HIL to the real device.
Since everything has already been tested
on the HIL, the transition to the final application becomes truly secure and plug-&play. Here again, a mix between between
real power converters and HIL-emulated
devices can also be imagined.

Teach by practice

Using safe and sound hardware and software

Before

After

IMAGINE THE TEACHING of power engineering in which the technology enables students to
develop their intuition by playing with power systems and experimenting their own ideas as they are
pleased ! Then, motivated by a deep intuitive understanding of the system operation, they come to class
to learn why systems behave the way they behave.
Imagine no more, make it real ! Together, the HIL402 and the BoomBox control platform make hands-on
instruction in power electronics and smart grids possible, absolutely safe and within everyone’s reach !
Besides, CUTTING-EDGE RESEARCH can be conducted and demonstrated in only a fraction of
the time and at a fraction of the cost than by any alternative approach. This has become essential to publish early and attractive results that fulfill stringent quality requirements.

Unmatched interactivity
From both hardware and software perspectives

INTEGRATED MONITORING
The integrated HIL SCADA offers an intuitive and fully customizable environment
where you can control your simulation to
the very last variable of both the control
implementation running on the BoomBox
and the simulation running on HIL402.
By simply dragging and dropping gauges,
buttons and other functions, you can create a control environment which perfectly
fits your requirements and displays exactly
what you want and how you want it.

INTEGRATED TUNING
The HIL SCADA allows you to take
full control of your simulation in a
user-friendly environment where
every element is programmable.
You can for example create buttons that change, update or override variables in the HIL402 as well
as in the BoomBox.

GRAPHICAL PROGRAMMING
Both devices can be operated using a fully
graphical software development environment. Indeed, the BoomBox can not only be
programmed in C/C++ code, but also using
a graphical approach, such as using Matlab
Simulink.
In this way, programming and testing your
control can be done faster than ever, and
executing complex test scenarios can be
done with only a few mouse clicks.

Typhoon HIL402

Industry’s first notebook size Hardware-in-the-Loop system

ULTRA-FAST REAL-TIME
SIMULATION
Leverage a very small simulation time step and
advanced numerical algorithms for an extremely
wide dynamic range models. Emulate fast switching dynamics with a simulation time step as low as
0.5 μs, and have a full peace of mind that the part of
your model with extremely long time constants will
run beautifully as well. Advanced numerical algorithms in Typhoon HIL handle the wide dynamic
range models masterfully and run for weeks on end.

ULTRA LOW LATENCY
It can take as little as 20 ns to sample the digital output, calculate the model states and set the new values at HIL402 analog outputs. This is what it takes to
model converters with switching frequency as high
as 200 kHz, and HIL402 does it masterfully.

SIGNAL PROCESSING TOOLBOX
Take full control of the numerical signals with the
integrated Signal Processing Toolbox. Control electrical sources and contactors, model mechanical
subsystems or use machine speed and torque to
trigger protection devices. It is all there.

BUILT-IN SCOPE AND CAPTURE
Typhoon HIL integrated oscilloscope and capture
functions put you in control. With 16 analog and 32
digital channels, 32 Mpts record length, and 1 MHz
sample rate you will gain MRI (magnetic resonance
imaging) vision into the inner workings of your control system even under the most extreme conditions, the conditions that are impossible or impractical to create in the laboratory.

BoomBox RCP

The ultimate tool for fast and reliable power electronics developments

TAILORED INTERFACES

DEDICATED OPERATING SYSTEM

The BoomBox helps you save implementation time
by working only with I/Os that are highly immune
to electromagnetic interferences. Besides, thanks
to its programmable analog front-end – featuring
high- or low- impedance inputs, optional filters and
gains – moving from one application to another in
minutes has truly become a child’s play.

Simple is beautiful, that’s the key guideline behind
the BoomBox’s operating system ! It contains just
what is needed for protection, communication and
real-time supervision. By avoiding the usual burden
of conventional linux-type operating systems, sampling and interrupt frequencies up to 200 kHz can
be achieved, what brings high performance controls within everyone’s reach.

SOFTWARE-INDEPENDENT
PROTECTIONS

FLEXIBLE DESIGN

In parallel to its DSP and FPGA processing devices,
the BoomBox embeds software-independent protection circuits, which block all outputs in case of
any error within microseconds. This trusty mechanism is often very useful when the control software
itself is not yet entirely stable, and allows to switch
from HIL-emulated systems to real-life applications
with a complete peace of mind.

For advanced applications, several BoomBoxes can
be stacked together, so a to provide I/O extensions
to a master BoomBox. This creates a high scalability by combining BoomBoxes in a modular fashion.
When added to the flexible analog front-end and
the easy-to-implement user software, this feature
enables almost instant switch overs from one application to the next.
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