F43% H3H koM OE I XK ¥ ¥ R Vol.43 No.3
2024 F6 A Journal of Shenyang Ligong University Jun. 202 4

XEHS: 1003 - 1251(2024)03 - 0055 - 08

BT ISSA WEMRMMBMHAFEITET X

= EN-IETE

CGLPHELT R A5 T =R, R 110159)

W E A EH AR TRIRYREEN I — EHITE S E ARG E TR
FhZHFREERTE, BAWT BB THAFZTHRARAERAR P RAS
FeiE M E SR AR, ARk B F AP — AR T sk Rk H 0k (improved squirrel
search algorithm ,ISSA) #9d 3+ = =it 7 ik, B A o a) TAEE A2 4R R — 403538 Jhid
Tk Fo 7ot O R AR A S A T g Ao A e i A2 45 ALAEAD L Abxt ol kS AR
RACE A 32— AR F R E BT Rk ik, 25k T ISSA ¢ = S 347
R KR v B AR B AR | R TR A 94.52% , AR ARy kT AR AR F bW
IR A

x # i ?@/@%,ngfﬂ"@%,*ﬁﬁﬁ?ﬁ‘%,@%@

FESERS: TPIS X#EiFREAR: A DOI:10.3969/j. issn. 1003 - 1251.2024. 03. 008

A Method for Measuring Oil Production in Pumping Wells Based on ISSA

LI Xiangyu, YAN Hao, YUAN Chunhua

( Shenyang Ligong University , Shenyang 110159, China)

Abstract; Oil well production measurement is one of the most important tasks in the process of oil
field development. Accurately measuring production is crucial for improving the efficiency and eco-
nomic benefits of oilfield exploitation. However, in traditional technologies such as bucket eleva-
tors , two-phase separation systems,and display graphs there some issues of high investment costs,
maintenance expenses,and poor adaptability. To address these problems,a method for oil well pro-
duction measurement based on the improved squirrel search algorithm( ISSA ) was proposed. By an-
alyzing the working process of pumping wells, a set of fault parameters describing pump leakage
and filling degree were presented ,and a process simulation model of the pumping system under fail-
ure conditions was established. Using SSA to optimize the fault parameters of the oil well,a produc-
tion measurement model based on electric work graphs was established, and a food position factor
was proposed to improve this algorithm. An improved squirrel search algorithm using food location
factors was proposed for optimizing fault parameters of oil wells. A production measurement model
based on ISSA was also established. Finally, using Daqing oilfield data for verification, the results
show that the average prediction accuracy is 94. 52% ,which provides technical support for low-cost
digital oilfield construction.
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Fig.2 Real-time measurement process for oil production
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Fig.4 Influence of single failure on electrical diagrams
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Fig.5 Comparison between measured electrical diagrams and inverted electrical diagrams
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Fig.8 Predicted results under different working

conditions

5 #ig

ARSCHE R T AT AR B BT vk
W7 T B R R 75 LR 458

1) BN 1A AT A 2R e 3l ) 2 5 B,
A 2R AT AR OE R A0 T E R R i Sl R
2k BB AR IR T LA T BRI,

2) Pt — Ml T . %07 LA
MRS )75 FOBL R BERl, 4545 ISSA 3%,
ATSEEUM A fR 2h 1 B S R R H Y
SCER A RER Y PR DT EETE 64 HIT i 4 2R
PTG BE R 94, 52% , T LA A i ) B B
— R A R T T R T
LM A A LR —E B H T L

SRIRAR ST vk AT LAR T vl 2 P
i, (0 T OURHIE SR IO AT R N TR H, AT REZXER
W R AR R . B — R R TR 22 > T ik
I Sl B 2 BURRAIE | BE— 20 48 v vl I BT
SR RS

£ 2 3L ik ( References ) :

(1] AN BB R, 48 gt ™ i F R BUIR 5 e
FA[T]. AR ,2017,38(12) 11434 - 1440.



62

Yo

¥ L X

¥ ¥ K %43 A

(2]

(4]

[5]

[6]

LIJ X,JIA H K,SONG Y,et al. Current technical status and
development trend of oil well production measurement[ J ].
Acta Petrolei Sinica,2017,38 (12) 1434 - 1440. (in Chi-
nese)

I, R AR, T S AR, A B BRI AR R R AR
GG SRR RBEIE (V] L E S R 4, 2021, 40
(4):45-47,51.

GAO S, TANG H R,WAN W F, et al. Design and key tech-
nology research of production measurement system for tipping
bucket weighing type oil production well[ J]. Transducer and
Microsystem Technologies, 2021,40 (4 ) .45 - 47,51. (in
Chinese )

X, AR, B A A U B 3% i b 34 R
XFEG[T]. S T A2 ,2012,31(7) :66.

ZHAO J, WANG Y N. Comparison between glass tube oil
measurement and U-shaped continuous oil measurement elec-
tric device [ J]. Oil-Gasfield Surface Engineering, 2012, 31
(7) :66. (in Chinese)

2R XA A AR B AT R R A U T X
TR BT [T]. R 12,2021 ,44(5) .74 - 78.

LI R,LIU X H,XIE K. Research on application of non-sepa-
rated metering technology in shale gas surface testing [ J].
Drilling & Production Technology,2021,44(5) .74 —78. (in
Chinese)

T, AR, B U, A TR D) BN 1Y A AR
PR [I]. BRI ST I0IR, 203,43 (15) 13 -
19.

FANG Y,WANG S H,LU M J, et al. Production liquid calcu-
lation based on dynamometer card theory in sucker rod pum-
ping[ J]. Mathematics in Practice and Theory,2013,43(15) ;
13 —19. (in Chinese)

LV X X, WANG H X,LIU Y X,et al. A novel method of
output metering with dynamometer card for SRPS under fault
conditions[ J]. Journal of Petroleum Science and Engineering ,
2020,192:107098.

LV X X,WANG H X,ZHANG X et al. An evolutional SVM
method based on incremental algorithm and simulated indica-
tor diagrams for fault diagnosis in sucker rod pumping systems
[J]. Journal of Petroleum Science and Engineering, 2021,

(8]

(9]

[10]

[11]

[12]

[13]

[14]

203 :108806.
XING M M. Response analysis of longitudinal vibration of
sucker rod string considering rod buckling[ J]. Advances in
Engineering Software,2016,99 :49 —58.
ZHANG R C,YIN Y Q,XIAO L F,et al. A real-time diagno-
sis method of reservoir-wellbore-surface conditions in sucker-
rod pump wells based on multidata combination analysis[ J].
Journal of Petroleum Science and Engineering, 2021, 198
108254.
TR MR AR, OO, 4. TR I AT A i T 3 T A
FERCRTIINL ] . B 20,2017 ,10(4) :69 - 72.
ZHANG R C,CHEN D C,WANG X H, et al. Prediction of
dynamic liquid level and liquid production rate of oil wells
based on electrical diagrams[ J]. Complex Hydrocarbon Res-
ervoirs,2017,10(4) :69 —=72. (in Chinese)
AT Wk 0, 5 i, A5 T 25 0 TR e 7 VR 2
THBHRER[ ], BHE R, 2017,33(11) .77 -81.
CHEN D C,YAO Y,ZHANG R C,et al. A new model based
on pump diagram for measuring liquid production rate of oil
wells in real-time[ J ]. Bulletin of Science and Technology,
2017,33(11) :77 - 81. (in Chinese)
ZHENG B Y,GAO X W, LI X Y. Diagnosis of Sucker Rod
Pump based on generating dynamometer cards[ J]. Journal of
Process Control ,2019,77 .76 —88.
FHT R, B S0 AT AT R L AR [T,
TR PB4, 2021 ,40(1) 112 - 18,
LI X Y, YUAN C H, GAO X W. Modelling of sucker-rod
pumping process[ J . Journal of Shenyang Ligong University,
2021,40(1) :12 —18. (in Chinese)
AL, R, KR T, . 3R T 2R A U R T
T BRI I 8] B DL BT LR [ T]. Wi R S i (L
fiZ) ,2022,56(12) ;2321 —2329,2402.
ZHAO Y H,LIU D X,LIU Z Y et al. Time-optimal trajectory
planning of manipulator based on multi-group competition
squirrel search algorithm [ J]. Journal of Zhejiang University
( Engineering Science ) ,2022,56 (12):2321 - 2329, 2402.
(in Chinese)

(BTG FIEEE)



