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Analysis on application effect of surface direct reading technology in well testing operation of
flowing wells and mechanical-recovery wells in Linhe Oilfield
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Abstract: In order to obtain real-time downhole pressure, temperature, and reservoir physical parameters of production wells in Linhe
Oilfield, the downhole permanent monitoring direct reading pressure gauge is lowered to the design depth. The downhole data is
transmitted to the ground control unit in real time through the cable, and then remotely sent, in form of wireless transmission, to the
user’s mobile device or office computer. In this way, real-time downhole dynamic monitoring and reservoir evaluation is completed.
Application of this technology in 4 flowing wells and 2 mechanical-recovery wells in Linhe Oilfield shows that in the 6-month monitoring
period for single well, the downhole tools and surface devices worked normally, meeting the needs of real-time on-site monitoring and
well testing data recording. The proposed technology provides a support for dynamic monitoring and reservoir evaluation in developing
high pour point reservoirs in Linhe Oilfield.

Keywords: Linhe Oilfield; well testing; surface direct reading technology ; dynamic monitoring; reservoir evaluation; high pour point

reservoir; oil production method; field application
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Fig.1 Map of ground direct reading technology composition
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Table 1 Specification parameter table of downhole
direct reading pressure gauge
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Table 2 Performance parameters table of downhole
direct reading pressure gauge
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Table 3 Specification parameter table of ground control unit
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Fig.2 Real-time pressure-temperature curve monitored
by ground direct reading in well JC-1
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Fig.3 Log-log fitting curve of surface direct reading
pressure recovery test in Well JC-1
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Table 4 Table of interpretation results for pressure
recovery test in well JC-1
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Fig.4 Real-time pressure-temperature curve monitored
by ground direct reading in JC-2 well
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Fig.5 Log-log fitting curve of surface direct reading
pressure recovery test in Well JC-2
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Table 5 Tables of interpretation results of well JC-2
direct pressure recovery test
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Table 6 Comparison table of fluid level monitoring results
in different periods of well JC-2

Wil 0 BRI/ m
a3 A b T LS
2021/09/05 56.0 60. 44
2021/11/07 287.0 288. 13
2022/01/22 320.5 335.27
2022/03/17 428.0 430.84
2022/05/04 433.0 438.61

[, 36 6 25 5 s 2022 4F 3 4530 W 1 7
430. 84 m , FHAE T 2022 4F 1 A 3hikm R 100 m,
T AT S AR BT 2 T R ik
S HEAT T b AL T AE R AL . R 5 K/ min
TRZE M 2 W/ min, HEEAAE, 2022 423 A&
2022 4F 5 1SR T F2818  FEARYERFTE 430~440 m,
T 5 1 T AR A B, A T A I
e,

4 it

(1) Horin ESROR BE S T A2 il FH AR B S

WEDFETT 7 18 BE AR A | B s AR L R 1 i | S
Ty I A N O e R IR N EE RS A B
BEMERY: A BT AR AL T HOR PR

(2) Hiur B R AR AR T AR P B BEIh S
BhAzIm AR, X Tl AR LA 23 1 U RS
Y] VT FE v R R SR VT PN TS i e 4 e
AR T2,

(3) AH B, Hiw B2 T
Rl 1 R S 25 4 el e aitn FH SO
W2 4 KB T B SR ERUST i, A TR AR
A TRVSE TE B T8 R AR Ml 9 TR A7 7 1Y 22 42 36
PREEAE

(4) b T B e T 2832 B el i 2 2
R I EE WA ER R T2, SBCERE
FIHARE T E%)2 B, XF T vk A e A —
FEFEIR A JE ATy 7 2 20 e b T e O T2 A
eI B REGE  $a Ei I SR ER P
Bt R AR AR A B AR AL B B S )
KIAE S NAREARIFPEREFREALBREIRTLT
4 45 A A 8l

[=]}
=

%3k

(1] =Bk, @B, £%, 4. a0 1% G BoR & R SR
BEFELT]. IR, 2015, 24(3) : 72-74.
WU Qiulai, GAO Shuo, WANG Jun, et al. Research on
the development status of well test data transmission
technology[ J]. Well Testing, 2015,24 (3); 72-74.

[2] WAKCER, sk, oKk, 2. JF NS B 2L
ARITEBIT]. #5% T2, 2011, 34(1) . 48-51.
HU Changcui, ZHANG Mingyou, ZHANG Qin, et al.
Research on wireless telemetry technology of downhole test
data [ J]. Drilling & Production Technology, 2011, 34
(1) 48-51.

[3] XU4kar, XK, BRIE2E. 228t g8 B I il HoR Koy
[J]. WA, 2011, 20(1) ; 72-74.
LIU Jihong, LIU Xin, CHEN Qingju. Annulus cable readout
testing technology and its application [ J]. Well Testing,
2011,20 (1) . 72-74.

[4] EEK, SEM, BV, % SO E 0K
FHARLT]. WL, 2019, 28(1) : 32-37.
WANG Xuefei, TAN Zhongjian, ZHAI Hongjun, et al.
Interactive well test technology for offshore exploration wells
[J]. Well Testing, 2019, 28(1): 32-37.

(5] 2. RSO PRI B[], Ik,
2020(7) : 95-97.
LI Ying. Key technology of direct reading downhole
pressure gauge [ J]. Electronic Test, 2020 (7) ; 95-97.

[6] MDA, SEMAII GORL R D 3R K 1 i OB} S



36 W 2.4 w4

2022 4 8 H

AR T ). o [ i MG AR 0 5 B, 2018, 38
(19): 29-30.
GAO Qingchun. Factors affecting well test data interpretation
and suggestions for improving data interpretation quality
[J]. China Petroleum and Chemical Standard and Quality,
2018,38 (19) : 29-30.

[77 XU, R P H 4 e e ROR [ T]. il AR,
2021, 30(1) : 36-40.
LIU Baichao. Direct reading technology of cable under
pressure in Daqing Oilfield [ J]. Well Testing, 2021, 30
(1): 36-40.

[8] Fhik. AR IR I i B G BEHOR [T]. iUt
ik, 2018, 27(6) : 73-77.
SUN Da. Key technologies for oil and gas well pressure
buildup test interpretation [ J]. Well Testing, 2018, 27
(6): 73-717.

(9] XUk, Bk, M4, & T W8 s 10 e HR
RIEIIR[T]. BRIZ, 2013, 36(4) ; 48-51.
LIU Fei, HE Qiuyun, XIAO Jun, et al. Development
situation of surface read-out technology of down-hole test
date [ J]. Drilling & Production Technology, 2013, 36
(4). 48-51.

[10] NI R AR AR TZH5E)]. AlEM S
W2, 2018, 4(1) : 80-84.

WEN Gang. Process research on permanent pressure
measurement of the oil well [ J]. Petroleum Tubular
Goods & Instruments, 2018, 4(1) . 80-84.

(1] VR, DA, Dhiss, 45 Bhifgl BOF R OHIR
TEEARLT] WK, 2018, 27(5) : 61-65.

FU Jianmin, FENG Weihua, MA Changliang, et al.
Downhole shut-in pressure measuring technology in Bohai
Oilfield [J]. Well Testing, 2018, 27(5) : 61-65.

[12] =t BRNY ) 5K¥F, 5. DataLatch Hbif B 128 RAE

PR PG ERISA R R B I, il AR, 2017,
26(5) : 56-59.
JIANG Hongfeng, CHEN Ming, ZHANG Tao, et al.
Application of datalatch surface direct reading technology in
well test operation of the South China Sea in the west [ J].
Well Testing, 2017, 26(5) : 56—59.

[13] &AM, 7, w1, &5 2 RGO

M T2 R IFEL )] TR, 2014, 43(5)
581-584.
ZHAO Qibin, YANG Zi, FENG Weihua, et al. Discussion
and research on interactive system in well testing process
[J]. Liaoning Chemical Industry, 2014, 43 (5):
581-584.

[14] E5i, EF. HaBARIHRARLE KT I H 2 (14 pif
MLT]. AR 54, 2019, 5(4) : 97-100.
WANG Zhuo, WANG Lei. Annulus cable testing technology
in horizontal well fracturing [ J ]. Petroleum Tubular
Goods & Instruments, 2019, 5(4): 97-100.

2R, BRI K I EHRR S BT AT, R
JHIA, 2019, 28(1) : 14-19.

LI Nan. Analysis and optimization of discharge parameters

—
—
9}

[}

of hydraulic pump in high pour-point oil well [ J]. Well
Testing, 2019, 28(1) . 14-19.

[16] Fi) ", SN, JE T I T 27 e S b ) it
ORI ], SR, 2011, 4(3) : 76-78.
CHEN Guangchao, WU Guozhou. Application of downhole
heating technology in well testing of high pour-point oil
wells [ J]. Complex Hydrocarbon Reservoirs, 2011, 4
(3): 76-78.

(17 ARG, HesC, w38, 55, Bl SEh o B PR AT

FEWEM R GRS T[T, AmsiRLZ,
1999(3): 105-106,108.
YU Donghe, XIA Kewen, HAN Qin, et al. Production
test in heavy oil well by joint work of electic heat screw
pump and formation tester[ J ]. Oil Drilling & Production
Technology, 1999 (3) . 105-106,108.

(18] sKLIEA, kB, TAF, 5. WESHIGAHEM S

W E R MW LR S UGRT]. hE AR,
2018, 23(5) . 1-11.
ZHANG Yiming, ZHANG Ruifeng, WANG Shaochun, et al.
Practice and understanding of great discovery in oil and
gas exploration in Linhe depression of Hetao Basin [ J].
China Petroleum Exploration, 2018,23 (5) . 1-11.

[19] Pkfe, xR, SoJsms, 45, AT 40 I Ty 340 e vl < g
b R S R Sy pi (0], AR, 2021, 35
(3): 871-8382.

SHEN Hua, LIU Zhen, SHI Yuanpeng, et al. Anatomy of
hydrocarbon accumulation process and analysis of exploration
potential in Linhe depression, Hetao Basin [ J]. Geoscience,

2021,35(3) ; 871-882.
A X IRK

E—EEE AN ABIRMG, 5, 1985 4F A Wi+, T.#20, 2013
ARERL F I Z AR AW S KA TR, B RN H
AR T A, HLiE . 0317-2551573, 18831682537
Email ; shaozpeng @ cnpe. com. en, i {7 Huhk . 46 45 JEE 55 7
T BA X T A i A A S Il 42 ) b BT AR 0,
MR B R . 065007 ,



