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Abstract
This paper deals with the analysis of nonlinear reachability and fault tolerant properties
of multiactuator nonlinear systems. In this case, the process is a steam generator process
containing a set of actuators. After occurrence of one or several actuator faults detected
and isolated by Fault Detection and Isolation (FDI) approaches, a quantitative analysis of the
faulty system properties helps us to determine whether the faulty system can go on
operating or not. Nonlinear reachability analysis that has been presented in this paper
allows us to determine the minimal number of actuators that are necessary to keep the
system under control.
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1. Introduction

Fault tolerance is highly required for modern complex control systems. Sensors,
actuators or process failures may drastically change the system behavior, ranging from
performance degradation to instability. Fault tolerant control systems are needed in
order to preserve the ability of the system to achieve the objectives that has been
assigned, or if this turns to be impossible, to assign new objectives so as to avoid
catastrophic behaviors. Fault tolerant control implements the solution of control
problem in which the system objectives can be achieved in spite of faults. The design of
fault tolerant controllers needs the system to remain controllable in the presence of
failures. Controllability or reachability (the ability of a state or a functional of a state to
be controlled or reached by the inputs) is a property which characterizes the system and
its actuators.
In this paper, we intend to characterize the nonlinear reachability of a system under
actuator failures, and to identify those subsets of actuators whose failure keeps that
system property unchanged, thus providing the control engineer with fault
reconfiguration possibilities. Before studying fault tolerant properties based on the
analysis of nonlinear reachability, we suppose that the faulty actuators are detected and
isolated by an FDI algorithm such as structural analysis, based on the elimination of the
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