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Abstract

Due to economic importance for fluids transporting in the pipelines
especially oil and oil products instead of tankers, so to avoid
environmental pollution and limiting of economic losses it is a significant
purpose to detect and localize the leak. In this study two leak detection
and localization systems (LDS) has been designed utilizing MATLAB
SIMULINK available in simhydraulic library .First one based on volume
balance principle where simulation has been built to simulate pipeline
extended from ITIpump station in Kirkuk and ITIA in Saladin with
length 101.5 Km and diameter 40 inch, an ANN based pipeline observer
has been designed which considered as a heart of LDS in order to
estimates the flow rates at two ends, the estimation results were very
accurate. When leak location computed by mathematical model for
leakage classifier, the error increased when leak diameter increased, it
exceeded 30% sometimes, therefore a new ANN leakage classifier has
been designed which compute leak location accurately, with the average
of error didn’t exceeded 1.5%. This method applied on water pipeline in
Baiji refinery with length 490 m and 8 inch diameter by using
mathematical model leakage classifier and the error was 3.12%. The
second system based on pressure drop, simulation of this system has been
built by MATLAB SIMULINK with length 13.7 Km and 10 inch
diameter, the leak location determined by comparing pressure drop
acquired from pipeline and pressure drop calculated numerically from
two equations driven for this purpose. The ANN observer for pipeline
compute and determines the comparing range for leakage classifier, the
error range (0.7% to 5.2%). This method applied in Baiji refinery on
water pipeline with length 2375 m and 6 inch diameter, the error was
1.3%. Since the pipelines extended for long distances, therefore SCADA
system has been designed to transport data of measurement on pipeline to
computer work as monitoring and LDS. The transport via internet and by
using special remote terminal unit RTU designed for this purpose, this
RTU built by PIC16F877 microcontroller, RTU receive pulses from
turbine meter then determines flow rate and send it to pc via RS232 port
for network connection.
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