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Abstract

The reservoirs with three low characters (low porosity, low permeability, and low oil saturation)
were characterized by poor physical properties, low pressure charge and multi-stage accumula-
tion. In these reservoirs, the difference between oil, gas and water was not clear in a single layer;
there existed several sets of oil and water systems longitudinally; sand connectivity was poor lat-
erally; and oil, gas and water contact was not uniform, which induced technical difficulties to the
mud logging interpretation. In view of these issues, the difficulties in the reservoir evaluation
were pointed out, and a comprehensive logging evaluation method for the reservoirs with
“three-low characters” in the Hongtai Area was studied. Reservoirs in the block were interpreted
and evaluated from the aspect of physical properties, brittleness and oil-bearing property. Mud
logging interpretation chart board, interpretation and evaluation criteria and corresponding in-
terpretation methods for oil, gas and water layer of the reservoirs with “three-low characters”
were established. In consideration of the three-low features of reservoirs, the “conventional geol-
ogy + comprehensive (quick chromatogram) + quantitative fluorescence + pyrolysis gas chroma-
tography + NMR + X-ray diffraction analysis” mud logging package is established, which provides
experience for logging interpretation of this kind of reservoir.
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Figure 1. The crossplot chart of Quartz and clay volume fraction
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Figure 2. The comparison chart between NMR analysis and laboratory analysis for reservoir physical properties
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Figure 3. The chart of cuttings and core pyrolysis gas chromatography analysis in J2x oil test intervals of Hongtai Area
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Table 2. The mud logging interpretation and evaluation criteria for J2x reservoirs with “3 low characters” in Hongtai Area
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