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Abstract In order to study the characteristics of flow distribution changes and the factors affected by Production Logging Tool (PLT) on
the gas—water two—phase flow during production well logging in horizontal wellbores, a flow—loop was built. An experimental test matrix
designed to collect a maximum amount of data on the gas—water two—phase flow in horizontal wellbores was conducted on this transparent
flow—loop of 16 m long, using air and tap water. Every measurement was strictly carried out in a steady—-state gas—water mixed flow, by
using production well logging tool—string. All flow patterns observed in these experiments were recorded by camera; all actual air and water
flow rates were measured, respectively, by flowmeters located along the flow—loop. A well logging flow regime map that shows the gas—
water flow patterns observed in these experiments was obtained according to these two parts of information. On the map, the variation
trends of the gas—water two—phase distribution are similar to observations in ordinary fluid dynamics experiments, which means that the
gas—water two—phase flow may well describe the general features in production well logging, but with its unique characteristic distribution
interfered by measurements of the PLT and displayed on the flow regime map in the form of the boundaries shift. The results provide some
insight for understanding the distribution of the gas—water two—phase flow during production well logging in horizontal wellbores.
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Fig. 1 Schematic diagram of the experimental
multiphase flow—loop
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Fig. 2 Gas-water flow patterns in horizontal pipe
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Fig. 3 Gas-water flow patterns observed in horizontal logging experiments
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Fig. 4 Well logging flow regime map of gas—water
in horizontal borehole
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