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[ Abstract ] This paper delves into the fault warning and diagnostic technology for power equipment in oil drilling rigs.It first

elucidates the importance of power equipment in oil drilling rigs and the significance of fault warning and diagnosis.A

detailed analysis is provided on common types of power equipment failures and their causes.The focus then shifts to

various fault warning and diagnostic technologies currently in use, including methods based on sensor technology,

signal processing techniques, and artificial intelligence algorithms.Through case studies, the practical application effects

of these technologies are demonstrated, and future trends in this field are outlined.The aim is to provide theoretical

support and practical guidance for enhancing the reliability and safety of power equipment in oil drilling rigs.

[ Key words ] oil drilling rig power equipment; fault warning; diagnostic technology research

—. 55

AL AT R R vh i B i &, HAS g is AT
XA P I R A B O E R T B VR A i
LI B SO, ARIEE LA SR BEE T AR . R
1M, AL T ARG S, i s KR TR 2T
DT, S B PIR  — HLR i R A, AU
SEEYUSHL, AR, b RS | A% i,
T E RIIZ TS o R, TFRAT Il AL 0350 i 7
LG WHEORITE A A B S 3i A 8 il
BHEWEOR, WL AT R B BB e R R,
ISR I A T AR A, AT (R B S B BILAG) IE 3 i
1, REAIIERBCR I 221k

L AL B i ML R R A

(—) bk

E T Hed i

WO . TR S . TS o SR 2 BRI
SEHIR, AU ; Wis 2 SRR AUGEIER R 3h

100

BTN A EATEE .

JEH AT ERURH T REs T REs s 2,
WEZPINNARSD . shilidE ), (525240, HEm51 %k
L m T I

SR

BRI FeT Wi dk . A Fe Tk i pliz
FYi R BESRH RS AN | i i AR B I % T A0 2
SECRHURSIINE, 0B A

VRN 3T« 1 W 2l B2 el TR S 20s AT | %
JA BRI Bh A5 L 0 55 W s 5% 1 AP nl i T2
[l KIS A7 P2 BB BL JE ioh 45 PR 3

() IRl

i

BRI SRR | ) A o A R R UL
Pl s . OISR, ELEATRET | AR

RO e fe, sl | SRR SRR AT g
PRGN, BT R B

RN

BRI BREHMAN R BRI AR . B A
R8P AL, T KRB s RERN T B 2> (k. o
FEHO, AR A



REiREn. Modern Science and Technology Research MRXRHZR £ 5% F 4 H1 2025 £

JEPR AT s G R rh e R R AT A | KB
RPN, LS RESN 7 T 4 G0 2 A0 A5 R B
B 2

(=) ACHUAR R

BiPSi L

WO TS Mk M AN B | HRE SR s A . filskd%
fil AN R S EUR . FT RIS, TRE I AT REREEOT G JE3h
s RSN 22N L ) R G IE R AN OR AP

JE P Sk R TP 0 S AL R EUR A,
DA B4 ] o] i o 5 0 T RE S | R T S

i

HORER B . LB . T . IR SE JERE R
B, Wi o P EAAR B A, BGARIR I AT RES | A
il

JEP T SR . KA TR . AR
ST IR R ) T BN

=L AIESHLR BB BUE S A

(—) fRREEREOR

P AR AR R A in A PR (5 B SCHERR T i i
TEHL 1B SR R AL AR , T LS s 45 )
BTSSR, WNREE L R B RSIAE. BN, AR
AR AT LU I AL A AR A5 B A SR AN BB, Y
I R L I, AT RETUR & B A A e R R . IR
e et nT LASE I M 0 33 5 A L e A, S AT R R A R
AN PO AERHIE, PRI SR AR AL . i A IR
SR IAR T T I AL | AR B s RSN O, S
PRI B TR . AT A5 SR 28

() {5 SrEA

AL AR IR ISR 5 A A R e R
B, EER NS AP AR A T A MAL B, SR HCH fE
i S RS A S SRR AT 20 8 o TR 5 A BT 5 (4%
1B % TN iR s T LD s S AN B i TR PR R
FES A L AR AR T 08T, Qe T7 2% | IEMESE, SRH
Wik Sas A IRAS . B, AL R A (E a5 22 B
ARAEIS, ATRER R R LAATE R

WA« R S50 o o L P A R B,
B AR AR B3 o AN [R] A S 10 2 ] 7 R R PR3
fiE, SEIE UK BERFEARA , AT LIS Wik, i, %
TR AR B 2 A UL R SRS Hh R B A I

AT : 545 T SRS AT A P a5, BERS R i
SRR IR RS E SRV 5 AN & S L 9
WP, BT DO (RS AT 270 B0 A, SR it
IS 5 P RYBESRE , X T2 B v i 5 Rl e 2.
ATRGFRIRICR

(=) N BRI RS Wr R R

BEE N TR e AR A JE , HAEA LR A
BB UEAB] TN . N THZRZE (ANN): A
TR 2 ELAT SRR AR E IR BE A A 2 ) BE Tl i

Xk E IS R A RS HEA T YIS, i o 2w DU ST R
FIBATSR T SRR R 2 (A AR 5 28, AT S B0 AR
BERIZWE BN, RAAZEERPL (MLP) #Z ML XL
BRI IR SF SR AT ST R, REAEERT e LR
TAFTER R L B SO A

SCRFRAL (SVM): SZHFIEUE— M T 4ei7 )
HERBLAS 7 S, TR/ | R el BT
MRS Bl TR M, KA Rl R R
WA TR 026 AEm B LI Bz i d, SVM
T LA SRR AR B S AT A 2 IR, X i o
R AT RS T

DR~ Bk s TREE S ) Sk N AR 2 M 2% (CNN ),
TEER P RZE (RNN) S HZR ARSI CAZ M4 (LSTM )
SELER B WU R B T A TERE . CNN I T AL B
FIg . (5558, B SR R0 A S U
PEAYHFAE; RNN FI LSTM NHE AL PS5, AEAEHHE
IR P21 v R OS2 , % Tl S e sristr 2408
A TET ) AS A IL AR R Ak AN, M LSTM A2 s
TR L TG AR ) S B A T T, R ABR AR TR
i AT AE D BLAR R

. SRR BIHT

S ARG — B ALt Tl e, s i
F B IR L A RSB L AR S
WERARBATSHRL, G IR ISR, REFIN
B F SRS , f ARV BTN ZRbr i3 TR > 1Y
B2 W R R BEA T 70 AT L A2 WA S X R A TR AR £
B, R BB B s, HIR RS,
3 50 W LA T Y R o e S R P A ) AR
HEAT LERT, 22 Wrsh R o i HILAF TR RE 1 58 4 i
BE. MRASIZWTER, HEB N5 XS pLEEAT TRE, &
E THHT AL Z 00, FEUEM . FEA R ESR T
ARG, BT REZEI)E, PR IERIETT.
LA o P 532 W aod o P ke A T ML R — 2D
K, BRBE T AL IE 84T, b T A R 3
45 IR TR 28 2K

. KRR Y

(—) ZEARRA

ARAT B DL ) A BB PR S 2 W AR (19 K g
P IREZ R GIL R o AR HARNE N RO st Tk
AE RSk, AT SRS | T A A D 1
JE B BUAL S RE RS SRS Y P L i S TR R R O T Y
EsAE AL, BIANBERT T B LSRR S N i R e 3
PABAR AR IR sh 221 .

F T AL BEAR N 2t — A, MAEGERIIER | A5tk o)
rd 8 21 5 Ay 52 8 FIDRS 40 ) 22 S0k 5 20 Ar o i S 5

101



REiREn. Modern Science and Technology Research MRXRHZR £ 5% F 4 H1 2025 £

1%, REAS DI A A SRS RO v BB B BARR AN B i
{ERYFFIEAE S, BERMEARITIL, a2 w2 W 20 E 4
fit.

N TR REF R R & A O R 2 ) Bk
TR, FLA SR A REAE 2 > AR BE T B,
JRE 58 A~ > B3 m] AR SE A 5 s A s sh A 52
WS, (LTI 5 SEPR IO . PR B AR OB S
ARG CBR . fEBIIERIN, SrAifE AT s pLA A
F LB R DX H i o RE RS JCAR T 3, TR R — 1>
PR 2%, AT B s B0 °T LASER | A A& 2]
T 6, SRR S A LS LT RBE T4
AW TR XL | S SRS T IR 2 . il
I SRR T AR B ARRISECZ MR R, K IR
TERCHETS e BB R XA 2 BORRE A T3, fE
BT Z2 A0 BE I L Ty B B AT MR RIS T, R =
HSC R TS 1) S N PE RIS W O v 1 , P i Bl L s i
B2 TR E FTRE RIS

(7)) FhefeS HaG i W

BEH N TR BERAR BT H 805, A Bl i
BEH2 W AR GE IR ) R REAL-S A& TR BE . B RETL AR
TE W RGER & R A BRSO HTEE T B BE2 I R 58
ANFEAUAL AR TR A MR RL, R RE R AL K —
B, ARYEBEA SIS B A AR R FURSHE R H T o

A AL T AN ) i T AR i e 5 2 22 A8 1 T
BREZW RS T LL A Shi B2 . Blan, fe4 bl
Frmam BB HEAR AL, G2 A SO i pL Ik | TR S
REES R M IR AT IR EE | N (RGN e LB 2 5 H B
AL A P TR HLAL TARX AR A B AL B B
ARG 223 A M I R AT T ik

S BRI BRAR Y L E B2 B OB R . AR E
Frid#irh, 2 RGBT RE , -5 A R
BERIHEA T LU o — BLUR BUHT A G s B k-5 B
ABRIANGT, RGN MR AR TR, 2 et L
AP Y YRR A T2 ST R, ISR SRR R

X I N RE T A2 W R GERENS 5 MELE | UG ZAREF
XHERB i B R A AR RE T o i HL, BEH & is Tt
(] B4 K AR AR A 22, 12T R GRS IR B S A T2
o R AT i i IR0, s Rk,
WD BIS IS AR . AN, S8 X 2 AR (Bl 2 it
FERY S BN ~] | R GERENS SNV AT s e A A 10 40
FFIE, $ER1RINTIE, it IR ZaR, ik
P BEORBE AT B ML T B 3 RS A AT, IR AR DA o S 2

P

A XU

(=) LI P 5 Pt iy

TERAATIMEHLHL 7 B a5 BB ST AT, 0T e i
TIPSR R i rp 2 R R U O TR
BEEAL T 2 ARSI AE M N80« i 1 0 B A s A 7 A T
JE . MBS, R SeiE p s A SRR AR, $2 i
P BB s AR

i, XA Fedsih @R R T IR ER AT, BB K
PP Rl 5 B U VI, X Sefd Al n]
RE TR 36 748 1T i P RS LE A e A M 14 4 25 2 A Ry B i r
SEIERLIE . TR, 45 ALY PRSI 20, RV AR
MRS WAL B, XA Al REE LSS T A
SRR inTU RS R Sl deed 2 Tl 1P R=r o e 1 4
TR AR, HE— 20 i A A BRODRAS TN A7 i A T
PP o IS R R B R A A TN, £R 5 I8 B
AT CHRPRAS | RN R G LTI ER, BB
AR — B 1] A 4 £ e 14y W] RE MR IR A% mT i o 26 T
SEFIAEA, Al m] LA E A B Rk et
X TARHERAS RAF . RURAF B o, AT LA 2 A K 4R
EIRE, D A E L AR, FEARAES AR o X TR
SO B R RE g . R A IR A, MR AT 2
HEEE O PR AR s i TR, B it — 0 e, &
BU R A ORI o R T R IR U A
PRI, AMURERS A R IR B i e lAS , i Snd B2
HEPE A BTIRIR B, IR RE R R B BB TR T
Mo AL i al ATE AP I LS B 2 A 2
RS RAFRYIETTIRAS, A I RB I RAE L A S
FRSENE, s ol A Sk, B RER T AR

e
a5k

A7 MR AL L 7 5 B T 592 R A T O B i
B IE R BAT . S il RACR N P HA 2
SCo ARSI T WL R Bl R R SRR, R T 2
P BE G2 IBHEOR , AR RIERAREOR | (RS AL BRI
NTEREFIEA, IFEd SEPRA BN 1 IX SeFAR A I HIAK
Reo BEEBRBIAWTE IR, ARATIEEHLHL 3 5 e i
WA E ZHEORR S B RS A& 2 WL R
SN U T PR 455 1) i Sl R A R A S
VAR B s NI BT e TR R kI e WA N e P S E T
PERIE 2, HESA T RATAL A AT R84

[1]2EF CNN 1 GRU MR SRR AR PG B o 42 75 TN D ]SO HUMRLA 5T BB, 2020
[2156F LSTM (2R gh B 75 JE W iAol 700 i 2 [ D) AR X W P8 e B R 2%, 2020

[313LF RNN 19 ELIrk 2 240 & BB 55 [ D). A VE L RHE K2, 2020

(4L TR A it i 2 o 45 B BREAN T D]. TR Fn e SRR K2, 2020

[ S35 T 1 2 0 45 P9 3 72, S35 T 2 W[ D% K Ll Ak 38l k2%, 2019

102



