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Mobile 2D NMR quantitative evaluation method and its application at shale oil wellsite:

A case study of the second member of Funing Formation, Subei Basin
70U Youlong', LI Jun', LIU Jilong', GUO Baoxin®, WANG Liang’

(1. Sinopec Petroleum Exploration and Production Research Institute, Beijing 102206, China; 2. Beijing Limecho Technology
Co., Ltd, Beijing 102200, China; 3. Chengdu University of Technology, Chengdu, Sichuan 610059, China)

Abstract: Porosity and oil saturation are critical parameters in shale oil reservoir evaluation, but current laboratory measurements face
challenges. In contrast, using wellsite mobile two—dimensional nuclear magnetic resonance (2D NMR) measurements can minimize the
impact of light hydrocarbon loss, allowing for timely measurements of shale cores and the acquisition of relatively accurate parameters of
porosity, oil saturation, and movable oil saturation. First, based on the geological characteristics of shale oil reservoirs in the second
member of the Funing Formation (Fu—2 member) in the Subei Basin, a 2D NMR fluid type identification chart was constructed under
laboratory conditions based on specialized experiments. This chart enabled the identification of fluid components including adsorbed oil,
bound oil, movable oil, capillary—=bound water, and clay water. Laboratory measurements were conducted under the same temperature and
pressure conditions as wellsite measurements. The relaxation—time cutoff values for each fluid component, determined by high—precision

laboratory 2D NMR measurements, were used to calibrate the field 2D NMR spectra. Then, a wellsite mobile 2D NMR fluid identification
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chart was established, leading to the development of evaluation models for porosity, oil saturation, and movable oil saturation. Both wellsite

and downhole 2D NMR measurements employed the same echo spacing and resonance frequency to ensure consistent shapes of their 2D

NMR spectra. Then, with the wellsite 2D NMR spectrum as a reference, a translation method was applied to correct the downhole NMR

spectra for temperature and pressure effects. Consequently, a fluid identification chart and quantitative evaluation model for shale oil

reservoirs based on downhole 2D NMR logging were established. This technique was applied and validated through comparison in four

wells within the shale oil reservoir area of the Fu—=2 member in the Subei Basin. The results demonstrated consistency between wellsite

and downhole NMR measurements and showed a high agreement with laboratory results. These findings demonstrate the broad application

prospects of mobile 2D NMR measurement technology for evaluating shale porosity, oil saturation, and movable oil content.

Keywords: second member of Funing Formation; shale oil; two—dimensional nuclear magnetic resonance (2D NMR); porosity; oil saturation
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Fig. 1 Regional setting, geotectonic units, well locations, and lithologic column of Fu-2 member, Subei Basin
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Fig. 6 Evaluation of shale oil movability and layer selection using wellsite 2D NMR at well Haiye 1 of Haian Sag, Subei Basin
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