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Abstract

With the progress of drilling technology and the complication of exploration and development,
Fluorescent logging and gas logging could not meet the demands of field oil and gas identification
and evaluation. When different fluids in oil and gas layer and water layer are drilled, the response
location of drilling fluid is different in nuclear magnetic relaxation spectra. According to the cha-
racteristics of drilling fluid, the ratio of oil and water content could be calculated to judge fluid
types in reservoir, and a preliminary standard method was built for different areas and different
oil reservoirs to solve the comprehensive utilization in combination with well-logging interpreta-
tion and fluorescence parameters, this study provided a comprehensive and accurate basis for de-
cision making for well completion and oil testing horizon. Compared with the conventional mud
logging methods, low field nuclear magnetic resonance technology is used to study the water
based drilling fluid based on their NMR relaxation. A number of experiments and applications in
northeast oilfield are established in order to improve the accuracy of evaluation technology to
identify the fluid types. The nuclear magnetic resonance technology used for testing drilling fluid
has important and far reaching significance for the mud-logging industry.
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Figure 1. The 7, spectra of water-based drilling fluid added with MnCl, solution
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Figure 2. The 7, spectral distribution of oil-peak and water-peak areas
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Table 1. The contrast of repeatability and error of oil-peak area

F 1 O HIEEREEMRIRELR

MnCl, ¥ i /g MnCl ¥ /A BT 5% JE it 7 WV IHT AR e 1%
139.384 -3.324
0.56 14 142.441 ~1.203
150.703 4527
172.198 0.668
0.76 19 169.91 -0.670
171.058 0.002
208.531 6.473
1.00 25
183.177 -6.473
288.007 12.064
1.22 30
225.999 -12.064
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Figure 3. The experiment for adding lubricant such as white oil into water-based drilling fluid
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Figure 4. The 7, spectral contrast of water-based drilling fluid added with lubricant such as white oil
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Table 2. The repeatability test of oil content of high oil containing drilling fluids
F 2. SEMEHBESHEESHNR

S IRE 0.8% 2 il Z K T MK 45 /% FHXT R ZE/% 3% 25 AL SRS SR % AHXT R ZE1%
1 0.7664 -4.20 2.9589 -1.37
2 0.7496 —6.30 2.8765 —4.12
3 0.7756 -3.05 2.8090 -6.37
Table 3. The repeatability test of oil content of low oil containing drilling fluids
F 3. R MEHBESHERES MK
SIS AL 0.1% 2 ith 2K S MR 45 /% AHXT IR Z 1% 0.05% 25 i1 22 FF it M2 5 1% AHXS 1R ZE 1%
1 0.0936 —6.40 0.0389 —22.20
2 0.1007 0.70 0.0343 —31.40
3 0.0809 -19.10 0.0432 —13.60
4 0.1031 3.10 0.0399 -20.20
5 0.1114 11.40 0.0506 1.20
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Figure 5. The result of NMR interpreting of drilling fluid
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