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Inversion method for fiber optic monitoring of two—phase flow production profiles in
horizontal wells
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Abstract: Distributed temperature sensing (DTS) technology is widely applied in intelligent monitoring of production dynamics in oil and gas
wells. To address the challenges in quantitatively analyzing oil-water two—phase flow profile in horizontal wells, a temperature profile prediction
model applicable to oil-water two—phase flow in horizontal wells was constructed, comprehensively considering multiple micro—thermal effects,
including the Joule=Thomson effect. Simulation and sensitivity analyses of the temperature profile of a reservoir horizontal well were conducted.
Meanwhile, the particle swarm optimization (PSO) algorithm was used to establish a DTS data inversion model, innovatively enabling the
inversion of multi-dimensional unknown downhole parameters based on a single DTS data source, thereby achieving a quantitative
interpretation of the oil—water two—phase flow production profile in horizontal wells. The results showed that: (1) The main influencing factors of
the temperature profile in oil-water two—phase horizontal wells, ranked by impact degree from high to low, were single—well production (Q)>
permeability (k)> water cut (Fy)> wellbore radius (R,)> crude oil density (p,)> damage zone radius (R,)> reservoir thermal conductivity (K)).
(2) Single=well production, permeability, and water cut were the key dominant factors affecting the temperature profile. When inverting
measured DTS data, formation permeability could be prioritized as the core target parameter for inversion, and secondary factors could be set as
fixed values or assigned reasonable ranges to simplify the problem. (3) By using the PSO inversion model to invert the DTS temperature data of
the field well, the production positions of the two—phase fluids could be accurately identified. The interpreted liquid production profile obtained
from inversion showed high consistency with field production logging tool (PLT) test results, with a mean absolute error of the average liquid

production per section of less than 10%, fully verifying the reliability of the PSO inversion model. Future research can focus on enhancing the
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model’s depiction of complex flows and expand toword multiphase flow application.

Keywords: production profile; inversion method; distributed temperature sensing; particle swarm optimization algorithm; two—phase flow in

horizontal well; sensitivity analysis
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Fig. 1 Schematic diagram of box—shaped oil reservoir horizontal

well structure
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Fig.2 Schematic diagram of fluid flow within horizontal wellbore
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Fig. 3 Solution process of oil-water two—phase temperature profile prediction model for horizontal well
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Fig. 4 Inversion interpretation process of production profile of oil-water two—phase flow in horizontal well
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