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Diagnostic of Impulse Line Blockage Using Phase Difference
between Orifice Upstream and Downstream Pressure
Jyun-ichi EINO*, Akira UEHARA*, Tetsuya WAKUI**, Takumi HASHIZUME*,

Nobuo MivaJr***and Yoshitaka YUUKI***

Abstract : Differential pressure transmitter with an orifice is widely used as flowmeters in the process
automation. Since the most frequent problem they present is impulse line blockage, online blockage
diagnostic system is required. In previous studies, the authors developed an evaluation index of the
impulse line blockage, called the blockage index, based on RMS of the pressure fluctuations. Though the
blockage index is effective to diagnose the blockage without the influence due to change of the operational
point (flow rate and line pressure), it is getting impossible to diagnose the blockage with the increase of
the rate of line pressure change. However, unsteady state condition as continuous and frequent line
pressure changes is not little in an actual application. Hence, the purpose of this paper is to diagnose the
impulse line blockage in a water line even when the rate of line pressure change is so high as the former
blockage index is not effective. The authors focus on the delay of the pressure transmission caused by the
blockage, and evaluate the delay quantitatively using the phase difference between the orifice upstream
and downstream pressure as a new blockage evaluation index. By selecting frequency components with
high power spectral density, the new blockage evaluation index becomes remarkably effective to diagnose
the blockage in more rapid line pressure change compared with the former blockage index.

Keywords : diagnostic, impulse line, blockage, differential pressure transmitter
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