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Abstract A high-precision long-term online downhole temperature and pressure monitoring system based on optical fiber
Bragg grating (FBG) and extrinsic Fabry-Pérot interferometer (EFPI) is developed in this paper. The system monitored
the pressure through the change in the EFPI cavity length and the temperature through the change in the FBG wavelength,
and simultaneously realized the temperature compensation of the pressure. Calibration results showed that the system has
the pressure measurement range of 0. 1-42 MPa, the pressure sensitivity of 203. 8 nm/MPa, the precision of 0. 05%F. S
(F. S means full scale), and pressure resolution of 0.0007 MPa. The system is demonstrated in a production well in
Zhuangxi, Shengli Oilfield, and the downhole temperature and pressure are recorded in real time for 5 months. The results
show that the system can reflect the production status of oil wells and realize the online monitoring of important
parameters, which has important guiding significance for improving oil and gas recovery.
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Fig. 1 Structure of pressure and temperature sensors.

(a) Schematic diagram; (b) physical map
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Fig. 3 Pressure calibration results of the sensor
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Table 1 Pressure data measured by sensor unit: MPa

Measurements Measurements .
p (150 C) (23°C) Maximum

. ! \ A error

0.1 —0.103 0.110  —0.109 0.103 0.010
2 1.995 1. 998 1. 986 2.003 0.014

12 12.002 12.003 11.990 12.017 0.017
22 22.008 22.014 22.013 22.023 0.023
32 32.005 32.014 31.987  32.023 0.023
42 41.992  41.994 42.003  42.006 0.008
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and temperature
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