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Application of distributed optical fiber temperature monitoring technology in production
and profile interpretation of fractured horizontal wells

FENG Xiaowei, ZHAO Yi, YANG Peng, ZHOU Jincheng

(Science and Technology Development Branch, Sinopec East China Petroleum Engineering Co., Ltd., Nanjing, Jiangsu 210019, China)

Abstract: The distributed optical fiber temperature monitoring technology is gradually being used to monitor the downhole
production of fractured horizontal wells. However, it is still a huge problem to interpret the production profile of fractured horizontal
wells quantitatively based on DTS data in low permeability gas reservoirs. In view of this, this study established the method, first,
the temperature data preprocessing, and then, on the basis of the principle of conservation of mass and energy conservation of
horizontal wells in low permeability gas reservoir fracturing coupling temperature forward model, finally using a variety of traffic
data of mathematical methods of inversion layers, forming a set of monitoring based on distributed optical fiber temperature
measurement technology of horizontal wells in low permeability gas reservoir fracturing of output profile processing and
interpretation methods.The actual data processing of fractured horizontal well 5 was carried out by using the established method.
The results show that the forward temperature fitting curve is basically consistent with the original temperature curve, which
indicates the rationality and accuracy of the forward model.In addition, the calculated absolute errors of daily gas production of the
five wells were between 100 m* and 1 712 m’, and the absolute errors of daily water production are between 0.7 m® and 1.8 m’. The
errors are small and meet the production requirements. All these provided technical support for the development of low
permeability gas reservoirs.
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Fig. 2 Part of data of distributed optical fiber temperature monitoring in horizontal section of Well-XX1



2021 4

11 4 TR, 45 A O RE W AR TR 24K FHe 7 ) g A v 8 2 545
2850
1300 - 5900 4340 2OG A R BE(C)
3000
D
L 100 92.9 94.0 95.0 96.0 96.9 97.9
3100
10001 ;
32001 1 1
900
3300 A ==
8001 - *
2 700 % 3400 J— — .‘
E g R
6004 = 3500 :*
= :
v 5004 3600-’:‘ ‘* =) |=
400 i e
3700 4 —
300 ; . = | =S
3800 -
200 3 .
t, R B ||| R B
3900 - - o | =
100
0 4000 - ; —-| |=
4050 . — . :
2019-09-04 2019-09-05 2019-09-06
H

K13 XX KB A Ot B I B 1) 25 fb iRk

Fig. 3 Time-varying characteristics of distributed optical fiber temperature monitoring in horizontal section of Well-XX 1
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Fig. 4 Forward and inverse temperature algorithm process of low permeability gas reservoir
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Fig. 5 Temperature fitting curve under production system 1
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Table 1 Output data of 15 layers under production system 1
Fris TR (m) JER (m) H 7S (m®) H 77K o (m*) PRI (%) 7K TR (%)
1 3268.00 3311.00 2 352.240 0 14.4 0
2 3328.72 3353.38 1881.792 0 11.6 0
3 3383.50 3391.20 2.112 0 49.16
4 3418.92 3433.71 3267.475 0 20.1 0
5 3481.63 3487.26 333.437 0 2.0 0
6 3509.10 3520.38 1975.882 0 12.1 0
7 3585.00 3 600.30 552.007 0 3.4 0
8 3607.37 3613.56 2.184 0 50.84
9 3618.32 3 625.00 519.775 0 3.2 0
10 3 625.00 3645.00 207.907 0 1.3 0
11 3694.02 3704.20 649.322 0 4.0 0
12 3764.88 3776.45 416.861 0 2.6 0
13 3824.89 3847.32 1 853.280 0 11.4 0
14 3947.83 3965.18 855.362 0 5.3 0
15 3996.27 4015.79 1 416.000 0 8.7 0
Bt 16 281.341 4.296
F2 XX2~ XX HUHLERRIRESN
Table 2 Calculation results and error analysis of XX2 ~ XX5 wells
e AWM H R JEREHK R HTR TR H K H SRR e 22 H 7 KRR 5 22
(m*) (m’) (m’) (m’) (%) (%)
Xx2 4 32 000 12 30 288.235 10.275 5.349 14.375
XX3 4 28 000 5 27 122.442 4.158 3.134 16.840
XX4 20 000 6 19 900.995 4911 0.495 18.150
XX5H 17 000 6 16 474.567 5.201 3.091 13.317
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