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An integrated water locating technology based on optoelectric imaging and inter-well tracing
for short horizontal wells
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Abstract: During the development of low and ultra-low permeability reservoirs in the Changqing oilfield using short horizontal wells,
challenges such as high water cut, unclear water channeling paths, and difficulties in locating water-producing intervals severely restrict
the unleash of well productivity and the enhancement of development efficiency. To address these issues, an integrated water-locating
technology system was established by combining three technologies: distributed fiber-optic logging, array flow imaging logging, and
inter-well micro-substance tracing. By employing an integrated operation process utilizing a composite optoelectric cable conveyed by a
downhole tractor, the synchronized operation of fiber-optic logging and flow imaging logging is realized. This forms a comprehensive
system characterized by " accurately locating water-producing intervals via fiber-optics and imaging, combined with tracing the direction
of water sources via tracers. " Field applications successfully identified stages 4 to 7 of well Xin 1 as the primary water-producing
intervals. Following the implementation of zonal isolation and water control measures, the well achieved a daily fluid production of
12.24 t and a daily oil production of 2.2 t, with the water cut dropping significantly from 99% to 82.02%. This technology can
accurately identify water-producing intervals in short horizontal wells, quantify the fluid production contribution of each interval, and
clearly determine the injection-production connectivity as well as the advancing path of the water drive. This technology holds
significant value for broader application in water-locating operations for short horizontal wells within low-permeability reservoirs.

Keywords : Changqing oilfield; short horizontal well; production logging; fiber optics; flow imaging; tracer; water locating technology
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Table 1 Interpretation results of flow imaging logging for well Xinl
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