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Abstract

Horizontal well completion is mainly adopted for productivity construction of marine Leikoupo
Formation gas reservoir in West Sichuan gas field, Sichuan Basin. Neutron and density radioactiv-
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ity logging is generally not carried out for horizontal wells for safety reasons. The lack of neutron
and density logging curves poses a great challenge to the evaluation of carbonate reservoir in Lei-
koupo Formation, which is mainly reflected in the difficulty in accurate quantitative evaluation of
lithology and reservoir physical parameters, and the difficulty in distinguishing fluid properties.
2D (T2, T1) nuclear magnetic resonance logging data were collected in some horizontal wells. The
nuclear magnetic resonance logging characteristics of horizontal wells are similar to those of ver-
tical wells. The nuclear magnetic resonance logging information is not affected by the solid frame-
work, which overcomes the defects of the traditional logging method based on the volume model
that is affected by the borehole, lithology and salinity of formation water. It does not need to cor-
rect the shale and lithology, and the formation information provided is more objective and relia-
ble. The 2D (T2, T1) nuclear magnetic resonance logging method is selected to distinguish the fluid
properties of horizontal wells and calculate the physical parameters of reservoirs, which makes
up for the defects caused by the lack of conventional logging data and favorably supports the
productivity construction of Western Sichuan marine gas field.
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Figure 1. Response characteristics of 2D NMR logging of PZX-4D vertical well reservoir (MRIL_P, NMR)
[ 1. PZX-4D Bt F ZUERZREFEHRMIH-0 KL AFHE (BE A MRIL_P 2 NMR UFHY)

Table 1. Boundary value range of different fluids in 2D NMR logging of marine carbonate reservoir in Western Sichuan
= L IFEE MR A R RN H A RR L R EEE

i 5 Hh LR AK B BEWRAIK A FK RIA
T, i FHE FEl/ms 0.5~3 0.5~10 3~100 100~1000 100~1000
Ty i FHE FEl/ms 0.5~10 0.5~100 10~200 200~1000 1000~4000

TJT, 1~5 1~10 1~10 1~4 4~20
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Figure 2. 2D NMR logging (T,, T;) crossplot of marine reservoir in PZX-4D vertical well section
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Figure 3. 2D NMR logging interpretation results of reservoir in PZX-4D sidetracking horizontal well
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Figure 4. 2D NMR logging (T,, T;) crossplot of reservoir in PZX-4D sidetracking horizontal well
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Figure 5. 2D NMR logging interpretation results of reservoir in PZY-1D horizontal well
5. PZY-1D 7K FH-Ai# E Z 4R R SR H AR R Ak SR E

104 4
0.06 i
10° 0.05 03
0.04
E 102 E 102
= 0.03 =
101 0.02 10!
, 0.01 :
100 § 6660-6670 . 100 L 6329-6335m
10° 10! 102 103 104 10° 10! 102 103 104
T,/ms T,/ms
(a) 6303~6310 m /K [l 2 (b) 6329~6335 m <K [F |2

Figure 6. 2D NMR logging (T,, T;) crossplot of PZY-1D horizontal well of marine reservoir in Western Sichuan
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