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Control of the Safety Factor Profile in a Tokamak uses Lyapunov techniques to address a challenging
problem for which even the simplest physically relevant models are represented by nonlinear, time-
dependent, partial differential equations (PDEs). This is because of the spatiotemporal dynamics of transport
phenomena (magnetic flux, heat, densities, etc.) in the anisotropic plasma medium.

Robustness considerations are ubiquitous in the analysis and control design since direct measurements on the
magnetic flux are impossible (its estimation relies on virtual sensors) and large uncertainties remain in the
coupling between the plasma particles and the radio-frequency waves (distributed inputs).

The Brief begins with a presentation of the reference dynamical model and continues by developing a
Lyapunov function for the discretized system (in a polytopic linear-parameter-varying formulation). The
limitations of this finite-dimensional approach motivate new developments in the infinite-dimensional
framework. The text then tackles the construction of an input-to-state-stability Lyapunov function for the
infinite-dimensional system that handles the medium anisotropy and provides a common basis for analytical
robustness results. This function is used as a control-Lyapunov function and allows the amplitude and
nonlinear shape constraints in the control action to be dealt with.

Finally, the Brief addresses important application- and implementation-specific concerns. In particular, the
coupling of the PDE and the finite-dimensional subsystem representing the evolution of the boundary
condition (magnetic coils) and the introduction of profile-reconstruction delays in the control loop (induced
by solving a 2-D inverse problem for computing the magnetic flux) is analyzed. Simulation results are
presented for various operation scenarios on Tore Supra (simulated with METIS) and on TCV (simulated
with RAPTOR).

Control of the Safety Factor Profile in a Tokamak will be of interest to both academic and industrially-based
researchers interested in nuclear energy and plasma-containment control systems, and graduate students in
nuclear and control engineering.
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From reader reviews:

Matthew Coleman:

Book is to be different for every grade. Book for children until finally adult are different content. As you
may know that book is very important normally. The book Safety Factor Profile Control in a Tokamak
(SpringerBriefs in Electrical and Computer Engineering) had been making you to know about other know-
how and of course you can take more information. It is very advantages for you. The e-book Safety Factor
Profile Control in a Tokamak (SpringerBriefs in Electrical and Computer Engineering) is not only giving you
more new information but also to be your friend when you sense bored. You can spend your current spend
time to read your book. Try to make relationship with all the book Safety Factor Profile Control in a
Tokamak (SpringerBriefs in Electrical and Computer Engineering). You never feel lose out for everything in
the event you read some books.

Gretchen Meehan:

Here thing why this specific Safety Factor Profile Control in a Tokamak (SpringerBriefs in Electrical and
Computer Engineering) are different and trustworthy to be yours. First of all examining a book is good but it
really depends in the content of it which is the content is as yummy as food or not. Safety Factor Profile
Control in a Tokamak (SpringerBriefs in Electrical and Computer Engineering) giving you information
deeper and in different ways, you can find any e-book out there but there is no e-book that similar with
Safety Factor Profile Control in a Tokamak (SpringerBriefs in Electrical and Computer Engineering). It
gives you thrill reading journey, its open up your current eyes about the thing this happened in the world
which is possibly can be happened around you. It is possible to bring everywhere like in park your car, café,
or even in your means home by train. If you are having difficulties in bringing the branded book maybe the
form of Safety Factor Profile Control in a Tokamak (SpringerBriefs in Electrical and Computer Engineering)
in e-book can be your substitute.

Antonio Mock:

In this age globalization it is important to someone to get information. The information will make anyone to
understand the condition of the world. The health of the world makes the information much easier to share.
You can find a lot of references to get information example: internet, classifieds, book, and soon. You can
view that now, a lot of publisher this print many kinds of book. Typically the book that recommended for
your requirements is Safety Factor Profile Control in a Tokamak (SpringerBriefs in Electrical and Computer
Engineering) this e-book consist a lot of the information from the condition of this world now. This specific
book was represented how does the world has grown up. The language styles that writer require to explain it
is easy to understand. The writer made some investigation when he makes this book. That's why this book
suitable all of you.



Lisa Williams:

You will get this Safety Factor Profile Control in a Tokamak (SpringerBriefs in Electrical and Computer
Engineering) by look at the bookstore or Mall. Simply viewing or reviewing it might to be your solve trouble
if you get difficulties on your knowledge. Kinds of this guide are various. Not only by means of written or
printed but also can you enjoy this book simply by e-book. In the modern era similar to now, you just
looking because of your mobile phone and searching what your problem. Right now, choose your own
personal ways to get more information about your e-book. It is most important to arrange you to ultimately
make your knowledge are still update. Let's try to choose proper ways for you.
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