GUENA 2025 4F 5525 4% 45 10 ) By R 5 T # ISSN 1671—1815 §2
; " 2025, 25(10) : 04102 -07 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI:10. 12404/j. issn. 1671-1815. 2403697
SIARER KR, KRARIT, ARl B WA B D ELT BT[], BRSO/, 2025, 25(10) : 4102-4108.
Zhang Hao, Zheng Gongming, Zou Xianjian. Optical fiber monitoring algorithm of two-phase dielectric interface in cavity well[ J]. Science

Technology and Engineering, 2025, 25(10) ; 41024108.

EREARBNRAETENEE

KRR, A, SRR
(1. KITKR¥FBEFER SR TRARERE, M 4340005 2. T EBRERRICA + =R s %5 TREZE G505, I 430071)

W OE R RSN AEERTE A R E AR IR A A5 [ AR & e iR &, M P A 55 5 K R E eh A W] R R
Bl REH, SO HAAN AT BRI RBEFEE HERSEFRSE, BB T A4S A mAaAs R 6
FREE, ANRASA KRG RERE AN EH T &0 B EHIE, 55T R A6 BB W &R 5 ) 34T By S A= )2 547 Fe F R FE kAL
W B EEHHERATESEL RAHBETRZARHRR, T AL AMAROREGIRE, R, wd 21
R 3% A 8938 E o X AT AR BB 2 T EARF R E R B R G R TR KRB E TR AL HAHE B
MREREGEAREE, ZHAF AT EFIATERHEAN R G RN, FEEREN, ZRAAERGMNZHES F-F 0
FoEPTRERADL REEEMNET 03 m@WEAA, ALEEME TARGLA NN R LARER L MNBAEERTE
MEF R,

Rflin]) TR, BEhEE, BIEEE; AR R

RS TE9T2; kbR A

Optical Fiber Monitoring Algorithm of Two-phase Dielectric
Interface in Cavity Well
ZHANG Hao', ZHENG Gong-ming'* , ZOU Xian-jian’

(1. School of Electronic Information and Electrical Engineering, Yangize University, Jingzhou 434000, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,

Chinese Academy of Sciencess, Wuhan 430071, China)

[ Abstract] The key factor to control the shape of salt cavern cavity is to control the depth of the interface between solvent and brine,
and the accurate monitoring of the interface is the prerequisite for its control. The current two-phase media interface monitoring
technology has the disadvantages of poor real-time performance and low precision. A special algorithm for two-phase media monitoring
in cavity well was proposed. Distributed optical fiber was used to collect the temperature data in the vertical direction of the cavity, and
the original temperature curves were respectively processed by local weighted regression analysis and Kalman filtering. Through the
difference calculation of the treated curve, the region with the most obvious temperature difference was identified, and the interface
position of the two-phase medium was preliminatively determined. Then, the temperature curve in the initial location area was
processed by convolutional smoothing filtering, the weighted rate of change of the convolutional smoothing filter curve was calculated,
the maximum value of the temperature change rate was found, and the specific location of the interface of the two-phase medium was
finally determined. The algorithm was used to monitor the interface of two phase media under actual conditions. The experimental
results show that the error of the measured data obtained by this system is controlled within 0.3 m compared with that obtained by
neutron logging method. Compared with the traditional optical fiber monitoring technology, the proposed algorithm has the advantages of
simple operation, high measurement accuracy and high reliability.

[ Keywords] underground gas storage; cavity storage; data filtering; medium interface monitoring
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Fig. 1 Diagram of water-soluble cavity by oil pad method
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Fig. 2 Light scattering phenomena in distributed optical fibers
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Fig. 3 Temperature-sensitive characteristics of different media
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Fig. 4 Initial positioning curve diagram
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