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Application of multiphase flowmeter with exempt radiation source in single-well flow-rate
measurement under the multi-well production and gathering mode

PANG Zhenli', JI Peng', ZHANG Xiaoling”, WANG Ruina®, ZHANG Wenhai', LIU Xiaogiang'
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Abstract: Traditional multiphase flowmeters are deficient for low measurement accuracy, risky radiation sources, complex processes
and high costs. The multiphase flowmeter with exempt radiation source measures the total flow rate of multiphase fluids according to the
Venturi principle and the phase fraction of the multiphase fluids by using the exempt source gamma sensor radiation absorption technology.
According to the total flow rate and phase fraction obtained, the flow rates of oil, water, and gas are determined. The application in
measuring single-well flow-rate under the multi-well production and gathering model on a platform in paralic zone shows that the
multiphase flowmeter with exempt radiation source achieves higher measurement accuracy, safer operation, and better economic benefits
than traditional flowmeters. Moreover, the multiphase flowmeter with exempt radiation source avoids complex configuration, with simple
process and no pollution. It is worth of promotion.

Keywords: exempt radiation source; multiphase flowmeter; phase fraction; measurement accuracy; radiation source; three-phase
separator; multi-well production; single-well flow-rate measurement
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Fig.1 Structure of the multiphase flowmeter with exempt radiation source
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Fig.2 Measurement range of the multiphase flowmeter
with exempt radiation source
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W5 MW/ mm P/ (mded) PR/ (m?ed )
A 3 220. 31 24 895
5 180. 37 40 289
1.2 48.89 15 075
B 3 248.99 52290
3.5 184. 61 65 638
2 72.36 34 733
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3.5 41. 60 74 495
3.5 28.95 44 205
D 3 28.50 56 783
E 10 303. 00 24 673
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