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Study on the dual gamma spectrum saturation logging method based

on pulsed neutron source and numerical simulation

ZHANG Feng, YUAN Chao, WANG Xin-Guang

College of Geo-Resources and Information , China University of Petroleum (East China), Qingdao 266555, China

Abstract The dual gamma spectrum saturation logging based on pulsed neutron source is a new
technology that can at the same time record inelastic scattering and capture gamma ray spectra,
along with gamma ray time spectrum at the far and near gamma ray detector by means of a special
pulse and measurement timing design. It is found that counting statistics of inelastic scattering
and capture gamma ray is superior to foreign instruments by using large-diameter instrument and
BGO crystal detector. The gamma ray time spectrum after repeated pulse neutron emission still
meets the exponential decay law, and the channel count of gamma ray time spectrum is
cumulated, so its counting statistics is better than conventional neutron lifetime logging. In
addition, the macroscopic absorption cross section obtained by this pulse and measure timing is
nearly the same as the single pulse. It is found that the oil saturation can be determined with the
cross-plot technology of C/O and formation macroscopic absorption cross section under the
condition of unknown formation porosity.

Keywords Pulsed neutron., Dual gamma spectrum, C/0O, Formation macroscopic absorption

cross section, Monte Carlo simulation
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Fig.1 Time sequence of pulse and measurement
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Table 1 The contribution ratio of repetitive pulse to channel counts of thermal neutron time spectra
ko BCH  STEREL (200 ps)  BERREL (300 ps)  BERREL (400 ps) || BkohECH SRk EL (200 po)  FEHEKLEL (300 ps) BTk L (400 ps)
1 1.61 1.72 1.78 10 2.53 3. 44 4.23
2 1. 97 2.23 2.39 15 2.54 3.51 4. 44
3 2.20 2. 60 2. 86 20 2.54 3.52 4. 50
4 2.33 2. 86 3.22 50 2.54 3.53 4.52
5 2.41 3.05 3.51 100 2.54 3.53 4.52
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Table 2 Data analysis of dual gamma spectrum saturation

logging based on pulsed neutron source
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Table 3 Calculated values of formation macroscopic
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