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Improving the Reliability of the Central Control Unit of the
Main Pump in Heart Lung Machine Using Fault Tolerance
Techniques

Dr. Ahmad Khadour® Bayan Mawed

Abstract

This research aims to improve the reliability of the control unit of the main pump of the heart-lung
machine by using the techniques of fault tolerance.

The technique which has been used here is to use an additional unit, link it with the main unit and
study the mechanism of linking and switching between each other.

The performance of the new system has been estimated using calculations to the measures of the
reliability before and after raising the reliability.

The results showed that the failure rate after raising the reliability has decreased by almost 24.3%,
and mean time to failure has increased by 32.1%.

Through these results, we show the importance of applying the techniques of fault tolerance systems to
raise the reliability of systems, especially the medical ones which are in direct contact with the patient, and
any failure may endanger the patient’s life.

Keywords: Reliability, Redundancy, Space Redundancy (Hardware, Software and Information),
Time Redundancy, Fault Tolerance, Failure Rate, Mean Time To Failure.

) Biomedical Engineering Department, Electrical and Mechanical Engineering Faculty, Damascus
University, Syria.
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