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Abstract: In order to solve the problem of how to choose the cloud computing dynamometer card production model and edge
computing dynamometer card production model for pumping wells in the current oilfield, the paper uses the above two models to
carry out field tests on four types of pumping wells in Changqing Oilfield, and compares the corresponding sampling frequency,

processing efficiency, production accuracy, return on investment and other aspects of the two models. The analysis results show that
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the edge computing power map production planning mode has higher sampling frequency and faster analysis and processing speed,
but the return on investment is relatively low. By comparing with the manual single quantity results, it is shown that the relative errors
between the production calculation results of the two modes and the manual single quantity results are 2.37% and 2.65%, respectively,
when the number of collected power maps in the cloud meets the standard, which is basically consistent; In the case where the number
of collected power maps in the cloud does not meet the standard, the relative errors between the production calculation results of the
two modes and the manual single quantity results are 6.95% and 3.94%, respectively, for a pumping well with stable liquid output,
which still remain consistent; Under the condition that the number of collected cloud power maps is not up to the standard, for the
pumping wells with fluid fluctuation, the relative error between the edge computing power map production results and the manual
single quantity results is basically the same 4.37%. However, there is a significant error between the cloud computing power chart
production results and the manual single quantity results, with a relative error of 18.42%. At present, transmission technologies such
as 5G and fiber optics have been widely applied in major oil fields, and the foundation of IoT construction in oil fields is good. It is
recommended to choose the cloud computing power diagram production calculation mode, which has accurate production results and

relatively high investment return rate.
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Fig. 1 Principle Diagram of Oil Production Using the Dynamometer Card Method
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Fig.2 Edge Computing Dynamometer Card Method for Measuring Production Mode of Pumping Unit Wells
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Fig.3 Cloud Computing Dynamometer Card Method for Measuring Production Mode of Pumping Unit Wells

M3 Ha]f LLE L, Sl = v DB = B 4 K R G — 2 AR IR I R 458, %)
THUMHLIET S, @I 0 RTU X 8AG A8 H S SR R A AT SE R AR, [ 3l AR Bk T 7~ Th 1 K 1
R SEHAE . 5 B A R I s T B R D 3 B o m i e 2 5G SRl E o skt B m P E . =
T HE TG FEAY TAAS. PAAS. SAAS =2 k%%, H i IAAS ZATIEIE™ R G52 41 i 01k 55 45 5%
TR BE A7l TR S 2% TR IR SR IR 2% PAAS JZ NI = R G HR b3 E R G0 088 PE T R T RS R %S
SAAS ZE AT BT RGBSR Dhe R A RS
1.2 MRARGEE

IR AL, AT LAE I G S BT PR R 2 v S B e A S e SE I ML 2R = T B T
HEATHSH. fibnit 8 R TSR, KM 7 I A= 8. 8 TN T mEE, &
SIVPAN PR FR T P AR A 25 5, RETT R I 37 B A58 P A
121 RBIHRIERE

35 K PRI FE AL T J R, 32 BN R FEATIR . A3 AR = e rf B 55 o o rh o = e 0N
HE, ZER ZHE IR =R ACR A B 10 min, F— 3K DI 45 R A0R 10 min (977 &, 7E5 802
AR RS i E AT RS S EIR KT R ZE . i gt E I B e BT DL — AN v
UCRARHIR DY EITE P, B Bt R 2 B0 B, AR I B 28l ot — 32 e Az it o, RISRAR
NI O FE AR N, B IE BEAE 0~0.2 ms 73 7 — 2852 VR s K 3, B R AR THIE B 21
MK

bR 7 B s R R IR R B R AN, B o o BRI A e — A BRI N R, EEER
T EAR BT 25 R SebRAE =R, D) BER AR TR A0E BB 10 T R AR 5K EL ) 80%, N AT ERERIA
s D) R SR AR T 208 D ELER AR TR AL 80%, AT R EEA LA

AL, 23l da R o Th R S sk BuE Ay A FRaim It “ i Th R ik U, ik 304
I o D BER AR sk B A bR AR AR " D) R S R B IA A H R 3 A8 A ik
7 AT RIS R R, MRS R T .

M 1= 3 D) R A TR BUE AR« AT F2 3 I ): Y46-5. H108-53.



774 Liwmsbk T 2024511 0 (% 46%) % 6 4

o 2C 2 o V) BER AR TR BOS A ks 284 I ): X3-45., X74-77.

o 3C v Dy R AL TR B IR AR AR PRI ): H116-51, H108-51.

Fh 4z D) R SR A A AR BB i H): X71-79, H111-53.
1.2.2 RBREET

(DG 25 R L vEA -

515, RIS 4 R G R AR D) 5K B, TR G R AE AT

5 2 8, RIS I 4 R = oK A T ISR EL, 1€ 2 o R A0 o

I FIRVEOY, T RAA R D P e A A SRS T I T RE AR 2

()30 %31 v AL BERSCR N EE A3 BT VAR o

510, I LRI S RNFR T U NN R BREAT A8 4T I 4%, B 1 Sk s PERE RTU e — IR 2 1HE
JITFEIT ] o

55 2 00, I TE 2 U AR T IS DN (R BGEEAT I8 AT W 4%, #5E 2 THEF B 58 e IR S BT RERT []

I FIR VP, AT LA A D A A A B AR T T R RE AR 2

(3% vy EITEr= 45 R 5 N L E g5 B L i

55120, BN R 24 /NB (I 2 i R AR R Th AT A H PO

520, B EUE R G E A R N TR A AT X AT

W PR VPO, —J7 ] DA PR D R R 5N LR s A RN R, T DR R
THHEEH =R S0 G H IR 45 R 7
1.2.3 A AR

(DIIZHES TAE. N T REFEIPIT R Z it BT v 7= il5e, 20 Bk 4 SEalIe 4 sh 22 e ab 3 R
SRENAIH I RTU. FF R B A L2 TAE, B 0RE0T LIRS AR AL RS . B S AL AR B TR 4R, I
FHERTU P SEBLEE— AN b AL R Th AN Th 2 B 1) B B AR S A2 if o[RBT, 78 4 880 Bede N T
ER A, (BT RIS E DB =4 R 2o E D45 55 N T o 7= 45 R0 40 e LA

DB EI BT mtERe I T RTU K H LA — AN i 2 ] (0 1 T 7 2 P12 FH e T 2 P 2 9
ThEBE T W, AP R R S, D B P= R, SR — ik Th I B A o R A 7= %
P, TSR B AR D T = g S o R, S T BT = 4 SR S B — ok T B R 2 A 2 A

OB INETE = o W B4% = o 5V G0 114 2 o 1 4 8 b T 7w T BB FH 5 0 2k S ol B o = 6
FH A (0 B35, SR 1G85 — Tk T B B R FR G B8 1 min 7= S 4080, 20 10 SR 15 85 24 1 o JEI o 7 4 SR 4
o BART R4 0D, O T .

2 HRMFRITIL

2.1 A EERES S

COSRFESRIAT EE 3 A1 o 6 TG D ETE 82X, SEB 1 B — AN ik ) D R AR, RS 5 il
AL A S IR — 5 — N 2-6 Y/min.

Tt EOE R, 2R T DB DhER B KR B HOR L, BT Mg, HORFEA
RFEA N 10 min.

1 H108-53 W, 4R H = vH H D B P A, [ F% 10 min RE— KR I, 2R R4 144 kDA
KA A Gt E DB PR, B — AN RS — Kk DI B, IR 3.2 IR/min, 42 KKAR 4608 sk DI,
KEERIK . SRR TR B = I B = a0 T 32 % Rk, it S B =i U =it S oh T
PR KRR T 20-60 15



A, X AL, X RF, F. it E 0 o Bt P AR XA ot B B PR X R ST e R E 775

BB XS Lo T o ST DB P8, @tk E RTU S8 LOLi2 I, DhEITE ™ & T 2488
TR AT 1 s,

XFF PRI, ThEEEE AR T RTU SRAE 2 4008 FEAERT 10 mine 27152 BTHF= 814 AL
38 g P R HL T P B i 1] 18] B 82 B 30 mine 2o THEL ) BITE P2 B0 58 B4 i (4 s — ik R AR T ) 4
BT AL FRFERT 29 20 min. BHULAI1R, = TH ST BEITHP= R AL BEAE T 2 60 min.

PRI, 3 2 E ST B E P A QA B A e 5 2 T o B P s T 3600 £5

(3)ih %k zuh DT =45 5 N T4 BT AT .

¥ 4 KRB F — R 2. 2o R AR D BT H P05, R 5 N T s g Rt st b,
Kl 4 s

m \ THAESER (mdd) ) R B PR (mYd)
6 T H R, (mYd) WG ETEA R 2% s
—— U HE IR AR ZE %
5t 20
24t <
g i &
‘: 5 L 15 ﬂg
m@ 10 &
= =
H I =
o | | L
0 — 0
Y46-5  HI108-53 | X3-45  X74-77 | H116-51 HI108-51 | X71-79 HI111-53
25101 2512 25513 2514

B4 ZHEASTENRSRES A TURE B R Ext S
Fig. 4 Comparative analysis of daily liquid production of cloud computing/edge computing and manual testing

M 4 HaT BUE S 2600 15 28000 3 19 4 DR R T e r i dE, Sy S5 ) 04t H )
Bt = 45 5 N T B 4 A SR Z2 8N, 23 e 2.37%, 2.65%; K51 2. 255 4 1 4 M )8 T H ik
BN, RT3 00 2 R I, 20 D) R AR R BUE bR, B 2 E D EH R LSt E D E
g 5 N T s AR ZE RN, 4332 6.95%, 3.94%. (EXFT-2251 4 (7 H 3, 2 b oh R S5k
HOAILAR, I 2T E I B P4 R 5 N TR s RAMHRZEECK, 4 18.42%, Ml it B I B v =25 14T
HANTHREER RS, N 437%.

N T B o i L SR IR BAR IR, 2 & 305 H 2t E DB i s o R S sk s, i
Gt E I E AR DR SR BN 5 %, HoR DG RO R B3O TR ML H 7= &, R R v
H 7 F s R 47 D B A RO A2, IR AN AT o ZE A Arid F2 v, G o AR X B I 43 9 4 A X
], S AN 0.5 me KTFZEF 0.5m H/AATF 07me KFZ%T 07m H/AAF 09m. KFZF 09 m, 7H¥%
“ i U B R AR SR B AR HORARE SRR, i o BRIk BOE bR R B sh AR T,
DB R AR TR BN IE bR MR P AR, B D R AR SR BN A bR OB S Al I 4 S5t
AN R O AR X (] 7 D) B R AL 7k B LU AT Gt i, DAUEAR R 4 SRl D Ik 7= 2 R R N . &40t
U E DR G E D B R A [FAA RO R X (R R DR AR TR S T, ngR 1 TR .



776 Liwmsbk T 2024511 0 (% 46%) % 6 4

*1 TRABAMHZX B RINERERE S S

Table 1 Analysis of the proportion of collected dynamometer cards for different effective stroke ranges

e s o e AN R FE X 18] Y 2 B R AR K B 5 HE /%
R 5 Cin= KEHE
Sp<0.5m 0.5 m<Sp<0.7 m 0.7 m<Sp<0.9 m Sp=0.9 m
B35 (50915K) 0.00 100.00 0.00 0.00
Y46-5 »
51 Z=R(1415K) 0.00 100.00 0.00 0.00
i
25 (4 6087K) 0.00 100.00 0.00 0.00
H108-53 -
T (1447K) 0.00 100.00 0.00 0.00
1% (4 1525K) 74.86 15.32 1.30 8.52
X3-45 "
. Zi(1415K) 76.60 15.60 0.71 7.09
K52 N
14125355 (5 4685K) 80.29 457 2.34 12.80
X74-77 -
= (1415K) 78.01 4.96 2.84 14.19
B %5(5 1485K) 0.00 0.00 0.00 100.00
H116-51 _
) Z i (805K) 0.00 0.00 0.00 100.00
3 o
H % (4 6327K) 0.00 0.00 100.00 0.00
H108-51 _
Z i (905K) 0.00 0.00 100.00 0.00
H (3 9767K) 31.19 56.92 11.62 0.28
X71-79 .
ZHH(1037K) 38.83 50.48 10.69 0.00
Fla —
1D %312 6645K) 0.00 0.00 73.00 27.00
H111-53 _
Z Ui (805K) 0.00 0.00 100.00 0.00

MR 1 AT LR W, 290 1. 2851 3 19 DY B Al St LA R R AR A B, PRI H 7=
THEIERE T, 994k T D EEREETKEUNRM, 2 0m 2) BRI BOA bR 5 5 X 7= 45 RO IR A K, B, Aig
FE I T I AR S v, RS BMDRHERR IR U177 4551 280 20 2800 4 (1 4 1 sh 2 el o, A
Wt o i R R DY G 2 1 i REEZR T L, AT LUK B R R R BOR, 285k 1 DR AR TREON H
PARETH SISO . E MGG 2 (T AT UG Y, 2 D) R SR SR A bR, 753510 Sk v A [ A Zh S
DX 18] ) Dy B R AR KA EEAI R A, T A R R B ik 45 R BRI 2 P i 1) = o 30 53 14
T RS N LR85 FU IR Z RN o BS54 (P E AT UG Y, 20 D B R SR R BN B bR, 2 i
5510 2 AN R A R R X TR ) 2 BER SR KA BUAFAE T S 22 5, IEREIX RS2, ST I 4 1 K =
vk A RS N TR B AR, Gt 45 RAR R ZROR

i AR R DS L XIS R I E R, IS SZ M AR SR, R AR AT AT DL
SONAVS RR W N W SR NP0 = 7/ O Gy € SN R v - 8151 - 7 e W 1 31 e B o P N
HREERBOR BIEbR, HAb™ o RIGA S5 N TR B4 RO/ — B0 Sy B sh 224k, 35 oh R A 5K
Hokks, Hitr= g R 5 N TR ELUR IR 20 B D EERESKRECA AR, L it 45 ) 5 N TR g R A7
FERCRIRZE . N T VHINAE 5G JGEF AR 2510 T 1 = TH S D B P B B, x5 73 HHl o 0 2
Ty I RAE KB BEAT 73 #r, K I EER AR SR BA A A5 2 99%, XA 1% Kl I 2h BER A sk # b . B, =
T DT PR T /A R B AR, e a2 B BT K.

{BAE N I AR A R B G vt SE D B P AR A AR K 25 55 — RSl ML e i PR RE RTU, B A
W TR ARG YEE B R, R R S SRR AT T T ST B R, R T
EAEMRIERZOR T, JE T LS IUEE A 3L S AIAR vh A B, O {5 1R SR 0 b AR A DU AT 25 WA 1 N R 3R

g5 LRI, AL = T S R O — R R R I8 A R R, X T iR e



A, X AL, X RF, F. it E 0 o Bt P AR XA ot B B PR X R ST e R E 777

A 7R RN A K A BB S
2.2 fREEREI LT
Tt [11 4l #& (Return On Investment, fijF% ROD), & & 18 i #% 5% iy Bk [m] B, =27 s ot e e 5 A
ZIAIE R ISR, WEIALE S BN LA 1200 . R B S 5 Db Ao B, £ 12500 JBEFH, 12
BT 3 AEBHT R IR R T R
(D= E DT B B R 2 5 b L ok Dy B P B R BN i K 2 A5
i, EFE SRR 1 BRI 188 AT . LA R AHZARE R BN B0, a5 Bk

200000

12 160000

Jo

120000 1
80000 [

WS T3

40000
0

El5 ZItENEAREN =S
Fig. 5 Input/output analysis of dynamometer card liquid production measurement model based on Cloud Computing
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Fig. 6 Input/output analysis of dynamometer card liquid production measurement model based on Edge Computing
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