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Abstract

At present, the domestic big data analysis technology is in its infancy; especially in the field of mi-
salignment (or failure) of data analysis method screening oil and water Wells, there are no subs-
tantive research results. To this end, the research of data preprocessing model, data mining and
misalignment (or fault) location model is carried out, according to the research results, to com-
plete the establishment of oil and water well metering instrument diagnosis and analysis platform.
Through the research, a data preprocessing model based on deep self-coding learning is estab-
lished. Based on neural network data analysis, the misalignment analysis model of oil and well
measuring instrument is established. A diagnostic and analysis platform for oil and well measur-
ing instruments based on neural network analysis is developed. By analyzing the measurement
data of oil and water Wells in Shengli Oilfield on the data analysis platform, the misalignment or
fault sensors are found out, which greatly reduces the workload of sensor calibration. It shows
that the application of the misalignment analysis model of oil and water Wells measuring instru-
ments based on neural network analysis is feasible and scientific. Based on this, the diagnostic
analysis platform of oil and well measuring instrument is available.

Keywords

0il Well, Measuring Instrument, Diagnostic Analysis, Data Preprocessing, Data Mining,
Data Analysis Platform

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BEEEREOR . TR B B S BRI A S, KB HE R K 1% R 51 (SCADA) Bz
FE S A H A EE L] [2]. WndsFh 17274 X B R L A M & 18 SCADA R 4:[3].

ERBORI T Z B AT RS B AER, KBS THE A B0 R R e e 715 B R GiEfis
TSR . TR, HTE B RATHE S RECER R, R M RS R R ARAETT 46k
FEE 7 W AR P e A B AR HETH A B, SRR PR AR R BOR AT TN 59 o W[4 ik 2
) (BP) L FH 5 i a5 S bR A% SRR e 52 SUIRAIE S 50k 4], AR P IX IR, i 4 kg 5
(IR R AR X TE 2 SN A8 AT Wi W . Teh 5 A SRR FZ S BR[5], A8 SR AR X AT T B
HER LS

A B SRR A SR BN AT . KPR B IEAEBEAT (5 BAC M BT, JF B DU = i A
HIRERGEL, RN HBSME 6], K HEME BB, ERREASG—, If
FARF AL G S AR SEBUE BAC[7]. AL “D0fe” HEREP. & &) it e m, ERNALT
ASEIKT[8]. EE,  H TR P X BT R AR R E I HEIE LB G2 9] [, X EACR 2T
BRI TR LERL D o T4k H (1018 X 4% G UK BT GRS E A BAFE RS . IR i #
RIS RCRAG . RIS BRI RERS BRI . W0 WAL LI ORISR R, $2 H R UK T &
AN E R B AT REBORBUE . Bt B[LL A 1 B MR THRACRAE UK, gt T O R
DA IR HER T 2, AR AE K& P AR HE 7 SR B A% 3 e R AT 7 00T, RS T AN

DOI: 10.12677/met.2023.122016 133 IR N EASE N


https://doi.org/10.12677/met.2023.122016
http://creativecommons.org/licenses/by/4.0/

FhfE 5

Wo fRK A [L2]1A 28 7 i HE 85 F 1R v TR A K T AR, S A R 1 4% 11 L s s 10, S L f ol o vkl AT
ToHTe TR BRI i HTH R AR 1R RE AL B R D T HE A3 R N TN, P TR, B
FITE GRS . b5 E R[4 il S AGREE BRI E N S fE T i R4 R
SCHERAYE, RIS EHR, S AR SRR

TR VEEE, P v R R S SR AR R B MR IX 2 R A, SO R A 3R BR AR S R
AR, R RbRHERSEE &, B R S RAEREREG R, JF K. TaHE, %
3, PREVRIR PR 2% 7)o DUIAHINA BRI TE R HE R R, AL s R PRl SR R U2 M= A R
HEEE G ER, LR TERERS, R ERRL s, RHHRN %, ERix—NER
MR EEZ, FEEMRRNEEA—, TEHREMEAFE, WAFREAF. FEEf, 50 HE R
BORA—ERFR. IR E A, #0k 2015 4 ) 67 4> “PI04” TH i 48 B S 110,597
) #EANE, 2017 FIK 107 M0 H S EIAF] 20 5 (1F); 2019 45k, MERIMBE DUtk TiHE I
SRR B SERY B, WEFC—Fh (. Peid, R e — A OGRS WA R, REAE A S
BARG b ER H AR v e o0 L, MR Y], XML EE 4Ed AR (5 Bk R A
BRIZAT, BAOREC A RS A2 7, IR BB R B X B 25 R SR e R mb R O e, v “ a4
SEAHICHR T TREAR TSR R R SR, il B AR P SR R R SCH#[15]

YD, 15 BRI 5 RS I H R HE (B T DGR IR E S5 e [16]. (HZ, BT
A P OB A T R R IEAE P I B, 3 SO RS B, IR A, i SR i A 4L
553 ATV IR R HE (BB ) i K R B SR U I FE U, EAN U SE BUF STRCR o [RIG, R $E 42
52 AT S i 2 A (AR ) il 7K T B A R PR KB 23 BT R A S AE T

ik, R DARER oW SR 5, TR T s TAR B . R AT AR v () s A AR L %
P B e AT T AR I 5T, R ARAE I F0 R 5 O K T E AR T & [ 57,

2. BIRTALIEIRE

4 T AL # (data preprocessing) A& 48 7F 3= ) AL BE DLAT G b b 47 () — Se b #E . 35 R E B 1A
A IEHGREGE . DS R R R AR AR AR GE, B E AT R, Sz
SERZEMANE . N T REEEEZIE P E A T HOE A ER[17]. BRI ERA 207, SRR
THEL BRAER HUEAH . BEEIAAE . X SR B R R BT, ORI T BdE
B, PR BRy2 I8 B 5 ZE R [A] .

SHMFHEE(BREEE. B, BE. Ha. 8. B35, Bk, BR)AUKHEEREEREES . i
&), TR MK LIS LA B RIS ARG T, il AT 8 iE B B k4%
AR, AOIRAH E BN TE B B A, L R SRR R LS FE A T EE AR

21 FESTHEERE

1) BEFEEE EREE . Bk R BT, . IR Bk i P gEuE.

2) FHKGHEEU LRSS FE PR A

3) MM LB A K Totiss, Qs EER, DERIrE. .

4) REEHE B RE, WHRR T, A8, S IR AR R, KRR R )
PSSR
2.2. TRALEEIRRY

Kot B FAL F AL ARSI, BdEIE e R AR SR N . R e OB A KGR U ik R A

DOI: 10.12677/met.2023.122016 134 IR N EASE N


https://doi.org/10.12677/met.2023.122016

T 4

ERUH SRR, ATHE P el SRS BRER R I B S . TSR A
FASERERE s BRI BENS KA A B A R Gt — s 3 Ba e Bt i A% 4 — i U\ 73
&g, ZIH X EZ AT R EE

e iE B R I S SRR A . e e A Bl . TR SO B B R RO R A — B R R 2
o FERIEBGN BAR: AR, FREBEEGL, SHRAIE, ERERKEER.

2.2.1. Bk

B BELE Rt BB A SR A R o I SR T I — R I AE,  BRR B S EUAR /)N, EEdn 10,000 2% HE 4
e, SRRZB YRR R 10 25 KE, IS AFRATAT DA B BRIX 10 SRah R B .

WA —SeEh I AT LU RS B N 2R IE TS, BN 0, null, RENSE, i xS EARE S bk A X
FRETE A S A AT WA 4

— LRI R BOE T DU A A B0 RIS, D I 8] 5 51 R O H

222. BIRESR

AN It T O R MR A, SRR R A, WEAE M. H2
AUIEDL, Poin @A Y o, SREEG VAR, SRR MBS RE 2 E, T A R AR ] A A B
FEILAEGETT I B hns 75 00 3 R 2 B )

223 HES
B of ) — G T DA b T f S A B 40 SR B SR 2R T B () SR
[ 2 — W 43 A AR IR A AEAS I 2 K512

2.3. HEEEHK

Hs ) AL RR L 2 SUE S5 SR R rh B K A RRhS 2 — o 508l 17 A g i e AL D e 2 P 45 %
PO e JF B AR B T SO R AR AL B (19 250 %, AT R RS BRd, $R
BRI ISATIEE . AT [ AL HE A

1) WA EEYE. HIEBEE RGN PR, ProCRaes . Sl g 1 8dE, RlUE S
DREEI TR E . K 3 A A BEHEE D 1A 14T k 51 400 AN 18] 81 IR HE RS -

2) WHEEEIEEIE. 1K 24 /M, B/ BEHLMI 3 23t 72 BRI T 5 1 5%
B, WRLLE SRR TR E . K 3 A BRI Y 1A 147 k 41 648 AN 1] 5 51 (G

3) KIEIIREEIE. 1 K 24 /Nif, B/ EEHLININ 6 26 HdE 3t 144 BV H T3 1 464K
P&, TBRAIE S 73 B B4 8 o R 3 A H BRI Y 1A 147 k 51 288 /NN TE] 7 471 (R R

BRI, EHERE R, S BRAACEE, ABONEMEDY 0, 5ZEN 1A, Bk A REE X 145
- ZPU NS

3. BURISHRAN S AE (S APE) E IR EY

XK EE, ETOURME . THELGRMERE, Bar. (0. BIDRNERME KRR, KM ER
MG RAMZEAM L, 2 REATR AL o BRI, SRIBCRIAR S . 20 SRAEA RSB 573
B85 2 4R T2, 31 HH 2 AR 2 1) 635 T B (R R (BB B s o 0 bR et s AT T
SEN BT RACR . AR DRI T

1) EBRIEHEA . CEM R DI S B Ih R MR D BRI & o0 &R, DL B AR 2k
E(SR R Bepr . RS o

DOI: 10.12677/met.2023.122016 135 IR N EASE N


https://doi.org/10.12677/met.2023.122016

FhfE 5

2) EERAE IS AR AR R, DL E A SN 8 A S AE (sl ) K [ A ik s A & i

3) EEARIE BAHRAIABRE G ISR, & L I AE (SHR) il H IR AR IR BRI AR 4% -
3.1 AT BRI TRE

FEFET LSTM MIEEFIRFE B gmfid Sk [18], MM BARI M A ZHCH 400 4, ifif5 %
JE MRS E WA 1. HARE W 288 SR SR E W% 2.

Table 1. Network parameters at each layer
=1 ZEENESERE

W2 ) MAZH 25 P 2 2 7
encoder0 400 100 LSTM
encoderl 100 80 LSTM
encoder2 80 5 LSTM
decoderl 5 80 LSTM
decoder2 80 100 LSTM

Output 100 400 RnnOutput

Table 2. Superparameters and algorithm configuration of neural network
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Table 3. Network parameter configuration of each layer in real-time wellhead data
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Table 4. Network parameter configuration of each layer in real-time wellhead data
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Figure 1. Visualization screenshot of oil well diagram model training
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Figure 2. Visualization screenshot of oil well temperature and pressure model training
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Figure 3. Visualization screenshot of well pressure flow model training
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Figure 4. Block diagram of the system architecture
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