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Abstract

In recent years, as the exploration and development of oil and gas resources enter deeper and more
complex geological environments, traditional drilling methods face severe challenges in efficiency,
safety and cost. To meet these challenges, artificial intelligence (Al) technology is gradually penetrating
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into oil and gas drilling engineering, improving the intelligence level of drilling operations. Based on
the currentresearch status of oil and gas drilling engineering at home and abroad, this paper discusses
the key technical applications of artificial intelligence in oil and gas drilling engineering. Intelligent
drilling and completion technology combines big data, artificial intelligence algorithms and software
platforms to optimize key technologies such as wellbore trajectory, directional drilling and drilling
speed to improve operation safety and efficiency. Secondly, the research and development and appli-
cation of intelligent drilling equipment have been relatively mature internationally. Equipment such
as intelligent drilling rigs, drill bits and rotary steering systems have achieved a high degree of auto-
mation, which has improved operation efficiency and reduced labor costs. Finally, the drilling and
completion software system integrates and analyzes a large amount of data by introducing technol-
ogies such as machine learning and cloud computing, thereby optimizing drilling design and opera-
tion. Although China started late in the field of intelligent drilling software and equipment, ithas made
some progress, mainly in monitoring optimization and design. In the future, with the breakthrough
of core technology, artificial intelligence will bring a technological revolution to the development of
oil and gas resources. China needs to continue to strengthen basic research, combine the actual needs
of the industry, and promote independent technological innovation and application promotion, so
as to improve the overall level of intelligence and narrow the gap with international advanced tech-
nology.

Keywords

Artificial Intelligence, Intelligent Drilling and Completion Technology, Intelligent Drilling
Equipment, Intelligent Drilling Software

Copyright © 2025 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. 5|8

BEAE R ERAEUR T R G, IR TR R SR . B RRIIMEIA R, IR HIRE DL
e M TR RGBT B, AR S A RS IZ P IR, AR SR HRAELARIXS . B (S R
b B, FRENERIERE, BiFEOR BRI B moK-Fia, AT 6E(Artificial Intelligence, ADH7E
AR AR E AR FI[1]-[4]0 P B0 ARk & e il 7€ 1+ DY ikl &2 2035 B St H bR, smifEE
Ko — AN LR HOR . i) B BB BRI, DA sk ) 8 B A T 208 B S O BB R BOR
KIETTIAI[5][6]. FEIX—HEZRTS, [ KAels mAEHERE A S R UT AR R B MR ReBoR, (e
BEAT ML ZE R R AL R & S ECE . i EA . o E A A A A R B A R, IR AR SRt
FACE AR R T2, A P bt [ 7], B3 5T N A e il VR JF AR R FH b R A AR
PR, R AL e OCREOR . BREAL T A . R R T I IR AT A
2 ATEHERR

NLERERH A PR TEN. Sy B AR MR, Tk, BRSNS H RGN 18
MEEARELY, el N LG HR I RS R R G, AN LR BRI S 1 5% 2 GRS H &niR)
S TEL (S FH R D R a8 383 A Bl s R 4518 ) B R (FE B PR 5 v A B AT ) R i AR TE S (5 N SRV IE Y
REJD). MRHE A ERY BORT Loy =357, 58 N LB RE R4 T VE T AT R E A 55 BUR DA 5E 1) i N 8 e
ARG, XEERGH BT RIER E SN R A, HEAFARS NSRRI Z 8 aescsil. $9AT

DOI: 10.12677/me.2025.131005 29 i AR


https://doi.org/10.12677/me.2025.131005
http://creativecommons.org/licenses/by/4.0/

ARSCH 5

B RO AN TR e M RN TR RE, WEERA . EEBT . BRSNS, A TE R
RAA 5 NP B AR . A MHERRE DM AN TR RERS, MMUREW R EALSS LRI, iEh
FERRPABE R BEATIERN. HEBLAAR R R0 AL, RLa% 2 HARIRE ST, W AL, BN ZBEEE; A TR
R AR BRI N TR GE, REAELTITA O, SREQNET . R, RERE AT
SEITI, RIGHAKE G, HANSERRH (8],

HWANLER RIS TR TPk B, . W, . &5 LB N LR aEH
Ao HAEGH TGN TR GO 7R T 99 N TR GEVElE . N TR BEBOAE MBI ATT A B AT 2 )
ARFB, RSB BARTI R =38 S A BGRE[9].

3. BRSNS HEFATEOEATERLRER

o [ 75 N T B BRI AR R LA S FH 7 T Js A Bk =, AR T3 . BB it =0 w A RSS2
B IEFERRIRAT R N LA R EOR, B TR a0 B AR B U E R TR AR T AR P &
HePrEUR [N, A KRR A FE N TR BEBOR BT L B AU R ik, S e
WEHFR T B SEIHEAR A LR R Bt it IR RS THI[10]

3.1. HFRERARERE

BREB AR — TR EOR, Alva T RBEE FLE AR N TR RE . TREEMRATFE.
R R 2 B BRSO B R TR A S RE 046 2 07 IR R M 240, Rl — A /5 ZER I ik
AZL TR R GE TR . B REA S R BOR B IR PUE R REfL b . B BE 3 ARG I A0 Al 2 e e
W

H IR HE B eI BORZE — 1T LA TARE H 22 YR B SR R, H R T8 % SR S A 22 I 2% 55
Sk N T BEBAK I BEIAL K T7 (LM S RS HL. B, Selveindran S5 AR D S 85 PRECHE Rt 5
FFTAIRRTT R, I IR BN A R R 7 A AR AR L B SR AEAR ALY s ARV A B ] SR
] LR BAT H AL AR T 0415 RS N ZE S P2 2% 5 Krijing AR — D 5T
AR . RASE N T — RS 5 5 RS SR =R, RS T RN S BoR SEitE 1
AL BRAR ORI B . IR PUE R R BOR R REE IRV L 22 4L i RS BRI BRI, BRI
TR BETNEIAT R IR AR IO A BT, BERS BN SR AR, A HoAm ZZRE L, IR B i 24,
T B eyl Rl )RS P 5 R 1

BREFABHHEARMZORET TG KR AN TSR, S A IR~ 2
s s HERA . HZE5), Ed BRI E RGMWD). g 3 RE(RSS). LM A%, A
HIEH S REAGENTERERS, BRI SC B U B UL A S5, i DR RG SiyoE BEAR R
BREHARENL. 1992 4, Hrfl DI A /B IR I 1B R AORESS, JF & 1 R - B R A 5 AR
Ny (A T, FFHEH T Geosteering Fll WellEye #f4:, BEMS BT 7R — 4t R G A5 A1 52 SR
JZMiA, PEML N SRR SR 3R A5

Bl AR Bl N R REAT R BB, 45 & Bl A b SE RER I B , LA Bhi
PASR i H R B BRAS MR R HR A R PR — b QB B, 2% B I SRR IR T 1 anBEHLAR AR
M ME . ORI RIS R R . 2022 4, Pacis 58 Nig I H ST BRI T — ANl BEAT 4l
R FERUAIR G SR, A RIETE T BIEAEANI7 57 TG RE . Payette S5 NBITSL 1 B ks
T, SR BB kA . B, 4562 BB R EE KL T L. RS NAE
PLERZ) R R BEAT 78Sk TOUE RES W, AL 7 LB - Bt & iR RE TR A, JFIT & 1 B S it J3E

K

=Y
B
1%
Y
8

(aYay

DOI: 10.12677/me.2025.131005 30 i AR


https://doi.org/10.12677/me.2025.131005

ARSCH 5

MZ BB EE S A . % RGUEE S MRS IS H (s e ol IR RS
AFE TN Z s, B3R A AR E S E, BRI R R, TR R St T R B L R AR
3.2. MSHTEHEEERE

B |, R ek 52 e 2% B SO AN A X e . FERFEE ZAE W R 5 R 2 )5, @ an e DU,
DU B AR SR RG BELAFTUEE P (%) 36 [yt FE IR 55 Ak L8 i D HE T i FE B S AR IR R R e 28 S AR DGR [11]6
filan, e DU & B DELFI ~F- & F] ) SEi 2ot 20 B fisth o e ss,  SRB 1 HF Hodfs 5 i i e 428 1) o 4 fhr
2, RS AEES I AR PG TR IR AL, PRI B E . X R R T S, AR
BRER Sk S BeAR B A RN, RESTEL B ShA AR AT ESER B SIS B R T, ARCOREE T TR AR
Rz, RN R0RD> 7N . B el Sk Rk F UG B8 S8 e A S ARy M, e
ST M I b S FRUR BE AT R o Al Sk IRVR BE 5 R B 4 2 U, O HL B IS RO R Y FOR S B AT 24
DU iy SR e BAR AR . ldn, 7 2020 4F, 5 BARETA 7 &A1 444 CerebroForce™ [ Sk A P 4% J
FORRBEY, "I AR & NIA (PCDYAG L IR 7y, USSR SR R R RSl . 170, fifary &
9 N ek 55 22 b It R AR AR R AT B I PR R A

e T 1B RGBS S Bl T BE RS BEIN . BESEMIThRE, AR TR Sk 0 E
REJT, IESEIL TR BeAGR F A o I S AT S SR AR RN S FEURE A, R P e e I 28 S Sl g iR N DL R AL
WA EAN R T2 BB, IR 5545 2 0 S fE T 2 230 ST SR 8 Al I B Ed 1
FTXTLG, AT B B0 e SRS L. BT, 2R KRAGHAEARIRS AF], e . ws B g
MBS, BIA H O — RV e S 5%, Blan, e VS A T L T 2 MR fs 5 W
e, BREHERERL R B R LS.

RE A F IR MR & TR BN B R e B HE 3R], SR, R4 a8 B B ME AR
T S TV 2 v 02 W RS B R e e 32, HE30 ) KGR ISR HERE LA, BARR R 2k
AN IA R — g, g RO BIn T o, B T RGN R BENAIL 5T 2 1 1)
PUNRE ) MAFR T A 6] o =TI AR A 7 10, PR A A I & 1 4 S5 0 N L REEA O s BlA 4k
A, B INRE IR s o T A iR B R HOR B PR, (H R RESEIL B 3. mak
MZHUMGEEIEH, SEBFRABEARZ BKIBFAEREZR.

3.3. WEHRERGERE

FERESN,  FELE RN TR A I A 0 P KR e R A v Bt Ak, e 1 obLas 3] RS>
Pro DU HESEFRTRARTBL @0 7 — B BTNt T S BRI R AR TR R &R . K
FERERR, R TREEHERERNF & BT SRRSO BRI — L RSt T
PETHRARBORI A, XEEHORIESR T 18R . SRR RI TN . PERE M7 S Bl 2 M ik LLRORS
HERRIERIRE DT, TRt VR BBt R OB R R RE12] e AR I RS 4.0 A&
TREEHRCH . BReUEi I RGO G550, QI8 Ve ARSI RS, BRI BTN B
RO A (0SS RS T, DAL A% I 0 TP PP A o 394 DL o4 L B R 55 WA — 140 B €1 & (DELFI)
H1H%) Drill Plan — AL 35t 75 SRR T4 7 8l H 00 F 391, R s TR) B el b BIBOR - BEE 24 =G
FH- M- & ADW) NI 4k 1 Hosficse 5 AR BRIRE , BEAT 1A 2B 70 M SO B I 2 4 R B PR e 1)
DAL TEH TR CL RIS 1 Z R T A o

AR R REAL B IRRE P AT A B U5 AR T 2R, R OB e 1B O BT i TS etk
SERLARML . BTG AR R BRI RI M ] L T RO R R AR A AR L R A X

DOI: 10.12677/me.2025.131005 31 i AR


https://doi.org/10.12677/me.2025.131005

ARSCH 5

ST B ETF AR AR A b o IR EE AR B A% O R RE R P A S 2 N B R AR A i S AR 55 E .
O RGECAE R BRI B3RS PRt . 2R, 7E 2012 4ER0 12 H, PEEEIE A T AR
MBS RIZRE L Z T 6, Ba 7SS PR AR EOR . =4 S EIRE . JHFHEHE
B LR AT IRE . IZARGIAS A T T SN MBS R . PR B e e R DK R S R
b BRI, AR B E [ B B K MRS AR A B A AR AT RS B R R e . R IX
SRR, TRFRAE KT IR BAABOR T, N B BOR F B BRSe #ERCHA ELR IR BB A A2 . 2K
EbsEASG —, [FREILEAY, WEHER SYESE I HRE MG, EAMGRELRESEE.

4. 578

N TR BELERSH TRE A (1052 F R AR AR SO A R EE 27 1], ELAT ) ) (4 82 P A5 o e i
AT GEA B S BOR MR Rl &, AN TR R T LR m Bl R . b SR A IR AR Ak AR
S H T AR N R RERG B IR R M R FE AR, (HEEE QBRI REL N TR REH
Fab K AR BT A AT B oo v [ B e B A ) Joe v 7 B2 AR SR T s SR 7T
G AT SEBRTE R, 1B SBBOR I B QR AN FHE)

e HE

HREHE KR AR R E, RS g PATYU B A IR R GO E - 71 8 & R
W57 (YKICX2320122); HEKTHFARAERIQEIE , B8 @ maPir i Bl R R g f & -
71 & RAEFIREFL” (CYS240785).

SEEk
[11 XU, AFmiE, SRR, & At Ra B RT Fudt e 5 R T]. AR, 2024, 52(5): 42-50.

]
[2] 2. BERENSEH BRI A IUR KR BT, TEEERE TR, 2024, 36(10): 67-69, 73
[3] ZH. WEVPEET S IR BRI B H AR L SN H[T]. Al IREIR, 2024, 52(5): 20-25.
[4] BX4&, THE, BHE, % PEACEGEEHFERERSRBED]. AlEIRFER, 2024, 52(5): 1-9.

[5] e, FAER, 5K, & Herds s RIEM A A 5e 3 TR N 5 25 [T]. AlEEREIR, 2024, 52(5): 26-34.
[6] HAA¥%E, ki, XITosh. N TR EEHARTESTI TREMMAS K RI]. A TR A, 2024, 43(6): 1-5, 10.

[7] ZR4E7E, WMEAR, M58, 5. BERENHROR B A R i R st 1], IR T, 2023, 43(10): 41-45+51.

[8] ZEvhG. AL BRI FLBUIR M R a3 ], IR A& 5 RIS B Ak, 2023, 13(7): 291-292, 295.

TREFHR, B, FER, & BT RG ot SPTRSEER ], A MEREIR, 2023, 51(3): 58-65.
A, RJun, BUIEME, . BReEGSEIFHORI S R SRR ). AU EREIR, 2023, 51(4): 35-47.
THE, G, AR, NTREREE A TR N HIR S & W], AMESK T2, 2021, 43(4): 420-427.

EE, A&, X, 55 AN T8 BEIEA i Eh IR & S0 ) B IR 5 ka5 0], AR 591k, 2021,
48(1): 1-11.

DOI: 10.12677/me.2025.131005 32 i AR


https://doi.org/10.12677/me.2025.131005

	人工智能在油气钻井工程中的应用
	摘  要
	关键词
	Application of Artificial Intelligence in Oil and Gas Drilling Engineering
	Abstract
	Keywords
	1. 引言
	2. 人工智能概述
	3. 国内外油气钻井工程领域人工智能发展情况
	3.1. 钻井关键技术智能化
	3.2. 油气钻完井装备智能化
	3.3. 钻完井软件系统智能化

	4. 结语
	基金项目
	参考文献

