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A new distributed control system for fuel management and

other avionics applications is introduced. The system consists

of a network of smart components such as sensors, valves,

and pumps which are connected via a controlled area network

bus (CANbus). Thus, no central fuel management computer is

required, wiring is simplified, and the weight decreases. The

heart of each smart component is a CAN-enabled microcontroller.

All smart components share a copy of the same code inside

its microcontroller, for easier certification. A distribution

methodology has been developed based on a set of automata and

on the employment of CANbus (as the communication protocol)

for global state broadcasting.
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I. INTRODUCTION

This paper presents some results of a European
Research Project, entitled SmartFuel. The SmartFuel
project includes six industry partners and three
universities. The main target of the project is to work
out a new distributed control system, on the basis
of a fieldbus and smart components, for avionic
applications. A specific objective of the project is
to propose a new distributed fuel management
system [1].
Conventional avionic fuel management systems

[2, 3] have a centralized architecture, with a main
computer which is connected, point-to-point, to
sensors and actuators. The proposal of the SmartFuel
project is to replace this scheme with a simpler one,
using smart components and a fieldbus. The central
computer is no longer required. The advantages are:
less cabling, less weight, a simpler architecture, richer
performance, and easier maintenance.
Literature on fieldbuses is abundant, since there

are at present many commercial alternatives. In
particular, controlled area network bus (CANbus)
is a successful solution, widely used in cars, with
significant industry support. There are prominent
components suppliers, with an interest in keeping the
CANbus alive for years. This is important, because
avionic systems must be supported by the same
electronics for many years and also because it allows
using components-off-the-shelf (COTS), which is
always an advantageous option.
Some preliminary results have been introduced

in conferences [4, 5]. This article presents in more
detail, and with a sounder experimental confirmation,
the performance and reliability of the above outlined
distributed system.
The article begins with a review of the state of the

art, focusing on fieldbuses, the CANbus, and smart
components. Next, there is a section introducing the
main ideas of the new distributed avionic system.
This is followed by another section detailing how the
distribution of the system operation is accomplished.
The research developed is described, following a
systematic procedure, in a new section. Experimental
support has been provided along with the research,
and this is described in the last section, showing some
verification experiments. Finally the article ends with
some conclusions and a look at the future.

II. STATE OF THE ART

A. Fieldbuses

The National Institute of Standards and
Technology (USA) [6] has published a recent survey
that considers as many as 22 communications
standards. Some of these standards are Profibus,
ControNet, DeviceNet, IEC 61158, etc. The survey
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case, both valves also avoid the continuous attempts
to initially actualize the state vector, observed during
the normal refuelling experiment. The number of
messages sent by the BV and the BP increased during
abnormal refueling because they operate only in
this situation. There is no noteworthy variation in
the number of messages sent by other components.
However, it is noteworthy to observe that the mean
number of messages sent by each component during
abnormal refueling is approximately twice that sent
in the normal case (which corresponds to the ratio of
time spent between the two processes).

VII. CONCLUSIONS

The distributed fuel management system based
on the concept of hierarchical automata that share
information through a state vector via fieldbus, has
proved to be feasible.
CANbus has been systematically probed during

the development of this study in laboratory tests. No
critical problems have been detected and the system
has behaved properly during every test. The only
difficulty encountered was related to the competition
among the components for bus access under certain
conditions. Although this problem can be overcome, it
is safer and more reliable to base future development
on the use of TTCAN. It is the intention of the
authors to continue this research substituting the
current CANbus communication system by TTCAN.
There are still several research steps required prior

to first flight tests. At present, the laboratory and
industrial rig results are satisfactory, demonstrating
correct operation of the system for the initial scenarios
considered by the project.
The research opens new perspectives for fuel

management and other avionics systems. In the future
more functionality will be added, increasing the
capabilities of the smart components.
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