GUENE 2025 4F 5525 45 45 14 1) By R 5 T # ISSN 1671—1815 §2
; " 2025, 25(14) : 05780 -08 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI; 10. 12404/j. issn. 1671-1815. 2408051

SI A& AWy, ik, A5im, A5 JF-Hum e b g 22 3 Hai Ak SR BTl AR 2 R b RO [ ], BHEEOR 50/, 2025, 25(14)
5780-5787.
Cai Panpan, Yang Wei, Li Qingkun, et al. Processing of borehole-surface TFEM differential data and its application in reservoir detection in

the Tahe Oilfield[ J]. Science Technology and Engineering, 2025, 25(14) . 5780-5787.

FF - 3th B 371 B Ak 2= 43 HHE A 3 7E 55 AT i E
fifi B 4 Fh gy . A

Rpm', v, TFW, Fei' ) FIR>, TR, 4K
(1. P EAMETRGHERA RGBS AT, S8 AT 830011; 2. MUEREL T R2=HIER Y FE2A 5L, B#D 610059)

i B RAwneRATEGRREZNBEZ— EAHABGBNEFLESRE LB HAHIRE FLGELEZ —, -
Mo B SR B AR R B At SRR m e AR i AW TR PR B RS % 2R b TR B e R I hA
MM BB, AR R AR M AU o 3 5 PRIE T RIS A A TAF R B, il 1d -0 B R & R AR R B AT BT IR B R A K AL W
PLEGESINT | RIT F-m SR ey 2 oM B LR Z S Aot BT E TXI £FR4AE S HRE Hami
LR B ERAE A 2 5 E AR A R R S ALK S SR S B R AR T A BRI S o R R R
FE 5 BB ER T AR R STIRIB AR R AL S, o e R R Ay b & TR R AE— AP A 6k Ak
MM B AT, BB @i R IR g R AT, AL BB IR A R A B2 T M oy d L B AR AL B e AR
M5 30 E IR B AMYGIZ &

RBE AW R R IR, 2o Alu e, £ odaln; b AR

TEESIES P63l 8; ikbrEng A

Processing of Borehole-Surface TFEM Differential Data and Its Application in
Reservoir Detection in the Tahe Oilfield

CAI Pan-pan', YANG Wei', LI Qing-kun', LI Zhong-gian', GAO Wen-long’,
WANG Shuang”, WANG Xu-ben®”
(1. Sinopec Northwest China Petroleum Bureau, Urumgqi 830011, China;
2. College of Geophysics, Chengdu University of Technology, Chengdu 610059, China)

[ Abstract] Tahe Oilfield was one of the important oilfields in western China. The monitoring and development of remaining oil
reserves were paid significant attention to and were regarded as one of the current challenges in oil and gas exploration and
development. Well-to-surface time-frequency electromagnetic detection technology, due to its sensitivity to oil-gas-water interfaces, was
increasingly applied in oilfield development. However, as time-frequency electromagnetic detection technology was introduced relatively
late in oil and gas detection, the related detection mechanisms and high-resolution signal extraction and interpretation were still under
research. Through the analysis of well-to-surface time-frequency electromagnetic exploration principles, a technical sequence for
differential apparent resistivity, differential phase processing, and imaging analysis of well-to-surface time-frequency electromagnetic
data was established, starting from the definition of regional apparent resistivity. The differential processing results of time-frequency
electromagnetic data collected from the actual production well TX1 in Tahe Oilfield demonstrated that the high-density sampling
provided by multi-pole transmission and multi-frequency reception of well-to-surface time-frequency electromagnetic detection
technology offered high-resolution reservoir detection datasets. The new differential data processing technology could greatly enhance the
effective identification capability of deep oil-gas-water interfaces. The successful trial of this method provided a promising technical
means for oil-gas-water detection in oilfield development. Additionally, through comparative analysis with seismic exploration results, it
was found that well-to-surface electromagnetic exploration had unique advantages in identifying complex underground structures and
could provide complementary information to seismic exploration.

[ Keywords] Taha Oilfield; borehole-surface electromagnetic exploration; differential apparent resistivity; differential phase; oil and

gas identification
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Fig. 1 Schematic diagram of well ground electromagnetic

emission source device arrangement
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Fig. 3 Structural location map of the study area
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Table 3 Periodic table of electromagnetic excitation sweep
signals from well ground

5 JERI/s 2%/ He TMREC REERTE/ s
1 0.016 62.500 0 90 1.44
2 0. 026 38.461 5 80 2.08
3 0.032 31.250 0 70 2.24
4 0. 046 21.739 1 60 2.76
5 0. 064 15.625 0 50 3.20
6 0. 086 11.627 9 50 4.30
7 0.128 7.8125 50 6. 40
8 0.168 5.952 4 50 8.40
9 0.256 3.906 3 40 10.24
10 0. 326 3.067 5 40 13.04
11 0. 400 2.500 0 40 16. 00
12 0. 460 2.173 9 40 18.40
13 0.512 1.953 1 30 15.36
14 0. 680 1.470 6 30 20. 40
15 0. 820 1.219°5 30 24. 60
16 1.024 0.976 6 30 30.72
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