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Abstract: The heavy oil reservoirs in Beibu Gulf basin of the western South China sea are mainly
distributed in Weixinan sag and Wushi sag, It is mainly composed of ordinary heavy oil and extra heavy
oil. This type of heavy oil has a wide burial depth unit and can be discovered from shallow to middle-deep
layers, with good physical properties and characteristics of medium high porosity, permeability, and
high resistivity., However, conventional gas logging often only includes total hydrocarbons and methane.,
the gas measurement value is very low and there is no abnormal display, no fluorescence or oil bearing

indication is found in most areas during cutting logging, which brings great difficulties to formation fluid
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identification. Therefore, classification and logging characteristics analysis are conducted for different
types of heavy oil in this area. On this basis, a fast identification method for heavy oil is proposed by
combining logging curves while drilling with the oil content of the wall core as the main means,
supplemented by gas logging maps and three-dimensional quantitative fluorescence recognition of the
wall core. By utilizing the monitoring of fluid properties in underground formations and the results of
rock pyrolysis analysis during the sampling process, it is pointed out that the typical hydrocarbon
composition of heavy oil itself creates its unique gas logging characteristics. Meanwhile, the analysis
suggests that the strong hydrophilicity of rock wettability and the special adhesion between asphaltene
heavy oil and sandstone skeleton particles are the main reasons for the lack of fluorescence and oil
content display in some heavy oil reservoir cuttings. It is also pointed out that the three-dimensional

quantitative fluorescence of the wall core and sampling fluid can truly reflect the properties of the

formation fluid.

Key words: heavy oil reservoir; heavy hydrocarbon component; wettability; bitumen adhesion;

fluorescence logging; downhole fluid analysis; Beibu Gulf basin
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Structure map of Weixinan sag
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radius distribution (b) of heavy oil reservoir in the study area
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Fig.3 Casting sheets (a, ¢) and core NMR results (b, d) of heavy oil reservoir in the study area
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Table 1 Classification standard and development method of heavy oil
F B bR Xl Bh A8 bR
ExS 25 W2 TFxI7
FhE/(mPa « s) AR % B (20 °C)H
1 50 (8 100)~10 000 =>0.92 K R
o 57 R I I-1 50~150 " =>0.92
I1-2 150" ~10 000 >0.92
A I 10 000~50 000 =>0.95 PR
I RV n =50 000 =>0.98 R
PR PR (i 7= B Sl 1 A S RIS (=7 = - A T 1
F2 M EEHMTERB—SERISTESH
Table 2 Characteristic parameters of ordinary heavy oil — extra heavy oil in Beibu Gulf basin
AR % B R E i/ IR B/ % BB OREL B .

(20 C)/(g/em?) (50 C)/(mPa+s) m R F gz 2 P T ke Won o RoR mE/ % i
0.925 257.9 2982 0.1937 0.052 3 0.006 8 0.004 1 0.0017 0.0009 J Jhi&E 10 o 3@ B
0.925 257.9 2988 0.177 2 0.0457 0.004 4 0.0029 0.001 6 0.000 9 10 o 33 B
0.925 257.9 2990 0.214 0 0.081 0 0.007 9 0.0053 0.0028 0.0015 J& Wik 15 3 B
0.932 241.6 1914 1.0430 0.403 9 0.039 9 0.016 2 0.027 5 0.016 0 J&  JmEE 25 o 3@ B
0.920 190.6 2274 1.126 2 0.400 7 0.041 0 0.0389 0.0278 0.0149 X B 20 o 3@ B
0.960 3001.9 2032 0.177 0 0.061 4 0.0050 0.004 1 0.0038 0.0019 J& JHE 45 FAu—HEEHR
0.960 3 001.9 2067 0.1125 0.0201 0.001 7 0.001 9 0.0026 0.0026 J K 35 Fh—EEHA
0.950 1158.6 2194 0.101 5 0.0105 0.001 2 0.002 2 0.0030 0.0014 J& B 10 FH—EEHM
0.962 3 582.6 1449 0.328 1 0.2635 0.008 6 0.001 8 0.001 4 0.0004 J& 3§ 30 FHM—EEHu
0.969 4337.4 858  0.0934 0.037 2 0.0002 0.0002 0.0007 0.0001 J&  JMBE 30 FHl-—4FHE
0.927 272.4 1941 0.886 9 0.336 2 0.037 1 0.020 6 0.018 7 0.008 2 ¢ W 25 36 B
0.931 322.3 1908 1.040 7 0.477 6 0.043 5 0.016 3 0.031 7 0.017 4 &% ¥ 10 i 308
0.942 477.6 2294 2.5579 0.7235 0.074 3 0.109 1 0.1089 0.063 2 % ik 10 W 58 AR I
0.930 195.7 1929 1.6128 0.637 0 0.073 6 0.0357 0.031 8 0.0136 ik B 30 58 AR I
0.940 358.5 1954 2.0800 0.5395 0.076 2 0.053 5 0.043 8 0.018 5 #hik B 30 0 58 4
0.931 329.4 1993 3.1717 1.358 6 0.194 1 0.126 8 0.086 4 0.038 9 JHE JMEE 30 i3
0.922 210.1 2022 22229 1.0751 0.0471 0.053 1 0.057 4 0.0316 % mEE 10 W 58 AR I
0.935 591.1 1890 2.8783 1.4197 0.0457 0.054 8 0.062 2 0.036 5 et Whig 70 o 33 B I
0.920 402.0 1804 1.076 2 0.526 0 0.020 1 0.0252 0.0321 0.0184 JhEKE W& 50 - AR I
0.979 6 896.0 843 2.177°9 1.177 5 0.0120 0.002 0 0.002 0 0.000 2 JMBE JMBHEE 40 FEIH—4RH
0.968 5592.0 1495 0.4890 0.3495 0.0128 0.002°9 0.002 4 0.000 6 JMEE W= 45 Fm—4Hm
0.964 4.796.9 1518 0.5731 0.3812 0.0156 0.004 0 0.002 8 0.000 6 JMEKE W= 45 Fm—HHm
0.960 3 886.0 872  2.718 4 2.010 1 0.027 4 0.012 7 0.007 8 0.000 7 HEE B 25 FHIH-— 4
0.971 5 948.3 900 3.956 0 2.030 0 0.021 0 0.004 0 0.004 0 0.000 0 3hiF FhiE 45 FHM—EEFM
0.963 1 253.0 732 0.6958 0.579 9 0.000 3 0.000 2 0.000 3 0.000 1 & hiE 65 FIWM—EEFM
0.967 4 648.3 749 2.6058 1.396 1 0.014 3 0.002 8 0.0024 0.0002 M= WE 70 FAm—EEHm
0.988 7 796.0 895  0.491 3 0.2244 0.001 1 0.0011 0.0017 0.0002 JhHBE JMBE 25 AR
0.988 12 832.0 903 1.047 7 0.559 6 0.003 1 0.002 7 0.002 4 0.0003 JMBH W 75 BRI
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Fig.6 Comprehensive analysis of MDT pumping of heavy oil reservoir in Fig. 4c
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