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Artificial Intelligence-Driven Intelligent Early Warning for Pumping
Unit Failures

Han Jianjun
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Management Area , Dongying, Shandong 257000

Abstract : Pump units serve as critical infrastructure in oilfield crude oil extraction. The complex downhole
operating conditions frequently trigger progressive equipment failures such as pump jamming, leakage,
and suboptimal filling. Traditional fault diagnosis methods over-rely on manual experience, exhibiting
low efficiency, susceptibility to external interference, and inability to perform multi-parameter coupling
analysis. These limitations hinder early detection of subtle fault signals and lack proactive warning
capabilities, often leading to fault escalation that compromises stable oilfield production. Addressing
these challenges, this study leverages artificial intelligence technologies to establish a comprehensive
intelligent fault prediction system for pump units. The research focuses on four core technologies:
multi-source data acquisition with standardized preprocessing, deep learning—based autonomous
fault feature extraction, predictive analysis of fault evolution trends with tiered warning mechanisms,
and dynamic self-learning optimization of warning models. This work provides actionable
recommendations for advancing digital and intelligent transformation in petroleum extraction industries,
demonstrating significant practical engineering value.

Keywords : artificial intelligence; pumping unit failure; intelligent early warning

2

BU

il

AT T P SO TR AR A, P N LU ARG LR 22 ZORSRiril=Ciihss, AU WmBios T B B IChiE
RETT. BEE N BRSO R, FAE R, S T Uz e, AR AR T R A B I FH e e O B =TT [, B
AR TS BMME

—. HBaiNETESEEHERNTREEM WAL, R R AT, BT

EMr(E. ZETH HEEZR IO E S Wk A

FPLEE S AL, RS PSR LE R, 8 BECERONTEIS Wi, BRESTTERIM AR . BHZ Tk,

BB AT I TR e U 2T, s PRSI E . JCEZ S EOE AT BEREE BRCRAR, XMELUHIL R R,
HSH REEHI, NSRS . ML ORI RIS R, 5 SRRy,

WA HAE (1979.06-) , Wk, LWERERFTA, K, BRIk BEIRF , AARFH: BHIHk,

032 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



. AIEZaeEshHmiAEEERENZOER
L3

(—) EHEZ FRIERESRECTRLERR

1o SO ) e A 2 A T3 R T B SR A T P 2
filh, MRS AS R AR 2 IR R AR R, RSB
PR RETR S BT 205, R R MR R TR 3 =R O
i, BRI B ATEER, SN =R AR, B
Heo DhE, IR AR SEIN BRI, X SRR P B S i
HU A BASRE UL, RAIEH T TR OO R, 5 20%
WA BTEEE, CEIFORE, JEOEE, B, &
R PR SHESIENIARE, XS AT B R W (A
WREEHPEN, AW T IRWEZENT, FERETIL
Wiz OEdE, tag R B iR S S TR EEEE, R
Ty VB S T Sl S A SRR A R I S L, )
WA DL D R, R N T B AR A R RO Bt R A PR A D xS
G SEISRICEN I FUAG BRI PR A AL AR, UG B
i e R E A B R IB IE S AN, R i e AlE
5 W LR Y TEE R, TS B A N G — 1 5 R AT
FREIEE, ERREURTREZE SRR TI, SRR &R
TRttt . RIS SRR TN, S8 pl AT AL
SRS B2 B B T B R &, R T e 2R
HERHRIUS TAL B, SEEUAMAL L RIRAS i e B I 2 o
AL, O ATRBE T LA R BRI R B B p0 058 e 4R B AR 5L
e,

(Z) RARESRINEERERHIER RIS ZR &S
M ERH B I R I 55

FREBREIE R IE S TOUEUR L, R 5 B DASlX 250 2
IR P AEERI, R 5] R BT sk AR e AL B S A AE F 5
FIERIERE, P B0 P AR B RS AR AR 5, O BB T
BN BB SOR L, EO LA R I = i, TR
FASGPT IR S HAR L R 25 ORI SRS AR, 7RI X SR T AL
I, RA CNNKMSHER, ZERSMUmEgusi, 5
BURTH BT ARFFAL A B S04, Al E gt (8% . ShEm
PUMGE LR LSS pO AL BT R SR bR, 5 ALIRBOT UL, 8
EFUR AR DR AN a0 22 5, R R
FHIEE RIS A5 A, AT XN FESTH,
R LSTMARAURELL, SR A2 S N PP 5 5 Y S I BLR
T, SN R s, SRS R R R R
BB N MR A I PP 232, R T BTG oU ) 1
Wimes g . WAk S RSEE M4, R S
TS Z TN P RHE I B BASHE , RASS 2 AE A (R R ST
bk, MR R e AE RO, SRAMIUH SR — R AR IR
BIAMER AR, 5 SR WIS B e 0 o R, R
PR 27 5] SEHRU BRI BRI, MR RRA AR, 7T
A B A AR B TN (I T B e, AT S SR N S5 Tt
ST RES .

(=) BB RTRNS e B REDE

FESE R A AE PR B BT b, A RS v A S B A 25 T

5 7 s R A, RSB T3 pe Sl i e RE TS O %
OB TS AL AR RE 2 SR IS S TIURFE N
DA S e S PO A e T I BSAm I A, SR T IS P Tl
ZRIRRY, “A SN RS R A AR, T A Sk — B I ] P il
HLT DU AC RS, o e S A A STV A 2R I ) 1
XRER . T USRI R R, BT R AT
TR, A AR T X B A ) R S R A T
G, FEOPE LS IR I S B 5 A SRR e TR
WU, BRORTIUN SR AED T S e, AR O f et 1,
MR RS R, RSO R AR ORI A LRI TR 2R
PR RREAE, R TUER ARG, RSO M AL
FRAbEE SR M o (RS T X I e TGRS S, LA
AR, PSS, TR RS At RE4E A A
SZAH I TR SR, R A B RCE G R A R AR
[ R A WS, e R AR MR A, TUHEE SR Ak
i, ARG ABNERAAERW, SR RSREIT R E . Rl
SRAETRER R s 7o S T R e R e, R R
CAEW R, RGN R AT, RRE%EA RS AIRUE
M, BRI IS SRS A, LT
MBS S W B EBHR TP, el T RGNS
AR, TR IR R R A o

(M) HERFREERNESEZNEERRLER

RAH I TSR ISR, 2 H B E A
JUhA Y A TERE ST RGN AR, F—WIFaE
ARUCBETT A IS TR RS B AL, R T A e 9k 43
TH IS SRS Z G AR, PR AAAS VAT 2L AR T
BRI TT R, PR N A B vt 2L
I HIEA T MM S B A R SR, SEIN R e 2
PIEEE, B N A e T AL B HAE SRR 2T, %
B R A TR R G A SN A S, NS
E2As], SRR R AL S R R B A0, Pl
THUSERSEAE 0 ERR MRS A, RSN HOR,
TR P TS B B T BRI, S5 L T
Bl SR G TS, ARG BB 2Hm A T
PRI, U] T Sid AR TR RE D SR PR, 1A e
BRI L 2R . HUR T BRI BI B R R e 0L, SEY
PARCE R B R SR R U, SEBRTUE BB T H S R, B
RE TS TES AR IR, RIVFEZ B 2] B
PHTTiE:, FEREBATIVN MR, RSS2 I T,
A RRUE R R VR PR B A2 e, SEB S 2R GeR 1A
BITHHOR SR

=. HiBi AR ENEETRERARN AL

(—) ERWEMNA TS8R

R HALIE iR SRR I E, AL R
IS JRPU R TP UM, FEA 8- RIES I rh i o
AT, SRR S B B A P A R, i AT AT
SEPURSHER LI, SR BRI, RE R i

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033



T#2HA | ENGINEERING TECHNOLOGY

FR IR AR BRI I R 2, R A0 T B N A
MEAR DR, HRERIBUR T B, SEOTRAEAACHS #1501
PR T RAZHEIRRG I AITUE RS, RI-RIEE )
LGB BUAES ST S, SEBRR R AT H B H M R T,
KM LSTMEIAR, FRGESL T LIRSS MBS, 2RI
LT 2 AE_ETHEEC SRS, TSR 2 R 254
SRR I R ERAEE FHL 388 T AR AR S e, 85 G IR
Pl Fe S5 2 A U R, A B PR 45 I R o AR et ok
B, PPAE-RIEN IR R A R LT N (B . R GEH P2 S5 i o
THETEACTFZ bR, ATSERHEETE S, 7S BZ AT
e, SETT MR B DI R RS TR, DS
Wi R A, SEEIRAIE, HeT AT U BAN R 22 b b
FeAEEEI T 80% LA L, ARSI SR s RS B
B, RIRICA T A= I

00 05 10 15 20 25 a0
x

1 RERREMNINE

(Z) REHFERNATSERIRAISTRE

F U P T A3 R SN LR TR R S T E LRI RIS, 25
RAALIER T R E R, L= HaBEd st 1 1 .
SR PRI R W O A R A AR IR R, R RS
ZRORTE, FAREREIEARMESE, BT REm e E
e M, N T RE T 22 4 n SEBA A I  RE  FL 0T ) S R R TR
i, FENURHIEAUER . AR EU N RS R ES, A
THB AL E S BGE E FI (]. RESET ZRSMEGMWNES, 5645
MR e, O SIRENERES . BhusfTh
TBEBIERE . PR /N A S 2 AR, SR e e
IR EARFAE . BTSN LRI 2K 5 18 5 FLOR T 2R AR [E AL,
G TE LN GRAT (1 3 A ORI DA 28T e I A
[ S i A e a3 P 4 RGN BI R R IR R SR (5 S
I, SR EIRERTE, R A TR RAE, #iARE
LS, FE AR, RS S S AR, SR R
FREEREE— 2, Jod gt TR s el W ok A e
SEUH

BRI, REAERICI A B, Bl AT FER] i
(BRI, SR A R 2 AR SR R, FEfR A= 1
HsepEll, AR RS HLE o AU T AN L RE T
EEOR, MBS R R, FALE, IR AL, Ik
DI, PR IRS ™ RET o

e VZERE Y (AR A L B R

BH LA
ARR]E)ES o=k
FEREE R
DT R BT
BT G =

(=) RRAHHENA TSR mE

IR IR FEANI b SE R T R OB ) B R TS
BARICES, RIN R EICHAE R N SIS EEERRE
TR, TRHEINEEMIEMIS, AMUERRRIRETUR S, &
SAEFFEFERER, SRR . Ao, 3
HAGARIERA O AR N, RUE I REN, 468
FIFEATER R, I B8 B T KR Y R IROR 28 5 1% 5
B AT RRTHE R el il B AR AR SR TESHUY
FREe R AT, RATABIHNE S S EOR IR S, SLBFEA
MRS 5. REEEKEICIMY, R
ERMFRTTRE . SkER, R IR SES R,
TR = PR R T WA T[], e I 45 G 7R o [ I s e (i
RHE . SRR, 2R A RINT 2R IR R ST R S L
B BRGIRIBIBEREI B T W, ST RS AT, AR
BRI, SRR TS, SRR B A GO R L
HITTAESH, B BTk, BN R R R,
H5MEMALEAE DA ICES, RIS L L IR
BORMERTT, RTIIRATEIE, MRS o s R i e )
£ B AT RS, AU G R
1, IRZORFERE TR H S 2 AR BRI I BRI RIRAS, MY
A RGE S T FERWE R R AR, B RIEET T 3850, B T il
HURITEERE, SEL T E AR e LE .

=

. HiE

N T REEAAT RS T il LR T2 BT R IR,
Z YA RIR SR OO R, ORTBEA S A e 540
T TR R R N A B T HTRE A A, AR R
B Az ART LY [ 223 8877, Hsl FLAE I LR
s, Bl R AL B RE R R

(117 2 R AL HLZR G SRt SRt T AR R I S50 5 A SR S R BB I A AR 298308k (=) (Cl IR ARBHRA A TR e et | SRS St

. ERTTHESS | TR TR e L4 ,2025: 4.

[N L TR RSSO A RITSE S N D1 F i T H 0K ,2024,60(04):7-10.
[B1FHEAE , TPk, Szl kSR AT U TOUS RS Oy B () SR TR L2023, (04): 39-43+73.

[41PNEIE . F DTS B AR LER SRR L A ST (D). PP ER A5 R L2023, (18):50-52.

[BIAxtiist | SV | 3225 0) | 2B | AT | SR RO AR LA RIS R [0, TR TR L2021, (S1):161-164.
(B AT AR B ARLEWER I LR R (T A1 ge SitaE L 2026,16(01):12-17.

[TV B I L2 I R S St PO AL BERFF S (D). HR A RO R 5 R i, 2025, 45(24): 7-9.

(81 . it L A T2 P BSOS AR T (0] TR 245, 2025, (12):96-98.

(9 B LSRR K R BIRIAT )] % &S 4EE 2025, (21):67-70.

(101 5RAFE . HT BRI ] Al LB A B s BRI R ek it () AR 2025, 32(11):82-84.

034 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	人工智能驱动抽油机故障智能预警

