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[Abstract] In the new round of technological revolution and industrial transformation, a new generation of
information technologies such as big data, cloud computing, the Internet of Things and artificial intelligence
have gradually become key forces. China National Petroleum Corporation (CNPC) has issued the Guiding
Opinions on Digital and Intelligent Development, clearly proposing to initially build a "Digital CNPC" by the
end of the 14th Five—Year Plan period. Against this background, intelligent fracturing technology has gradually
become a key technology in the oil engineering field. This paper elaborates on the development status, technical
system architecture, technical research progress and future development direction of intelligent fracturing
technology. Through in—depth analysis of various aspects, it demonstrates the important significance and
potential of intelligent fracturing technology in improving fracturing efficiency, optimizing fracturing effect and
realizing digital transformation. At the same time, it points out the current challenges and corresponding
solutions, providing comprehensive theoretical support and practical guidance for the further development of
intelligent fracturing technology.

[Key words] intelligent fracturing; technical system; digital transformation

515

It 5 4 3R BB UL 75 SR 1 8 KA I S BRI R AR I R AN
Wi v, SRR i O (S T B IR M S
AR A TT AR ZI AR . B R RBARM I RS E . =it
LW N TR RESEH — AUE B BOR, SEBL T R RS i
TRV B 2B v RO AK, BBl AT Ml FT RS R 1
HEJ R PEAH IR TEBA PR 7N R G SRR AR
ATV, B0 T8 RE R BORIBA 5 R, Dyl i 3

EIRITRACH O T E TR

1 BREERBELZRIR

B BE SRR AL T AR — R B, K 2 R BORZR
N T IR A A I BORSR . H H 2 f e PR 5 3A
T RREANE L TRV S, SCOUE T A . I B A B S
AN TERE, BESKI IS AL SH S FINACR, il < T 3R
PR R

[ SMEZ UL, Tk BE 3. Ob Be. 7l 4n, e HLAR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 207



Engineering Technology Development

T AEBMARER
6 LeH S HeRA 1.002025 4
SCERAM. | FIS (ISSND: 2737-4505(P) / 2737-4513(0)

1 [EAAMERE R 2T L

TiH s 44 e
MO A ELPPIR MBS R F W
VAR G225, LD, A el snt
I et WERUHANS S, WTITLELET SRR | AP
R

FHE IR, WIS

SRR VIS T R SR T £, (LI 0575 52 (s
B

BUBEST. BRI BT . K AR JERBHRIL, TR

AT ST SR B HHEK
AT S i L EAE N9, F UL R

HATAL B¢ M T BB A M I BUSE BT Ak, A T HHEK
AL DU P B 25 DAL 6, LK HHEBK

T 20 I84EHE K AR M AR R GiProdigi, SCOUHLIRIZL B
H Zh b3 ; 20204E X HE H SmartFleet B AE R 2 R 45, SN Wi
REBAGHA, 1T TIEEE . FEHFBRIE T H T E RS
o WS DU 1S t imCommander K 22ZE 7F [ B4k 2 e HE &A1
EH#EH RS, HEAE SIS A, 32m T =M TIESER
AT SN

HHEA IR ARSI IR ARG RR T TS T —8
R, 5 G 1EA T R 32 A & S8 RIS 5 il 8 ), 1
W AT TR R, B HES 15 BALTAE T & 53740 RA
i, (H 5 E AR, A E B fb sl R ser s, mfERAR
RPN T Re R & 5 TATAF 2208, WKL,

2 BRERBEAREREN

FEE R R AR RN = ui B BE SRS I R R
o mumfEBIEREIRE . IS &, s AR EEAR
TPty ST AE HA T 5 R SR SR, NIRRT . IH
FIRERREE N BT AR TOURET. JORPUT S EE R I, it
T R RS K 3T ELRAE RS, PRI E L2 =3 1%
ARSI i S . MhIE SR | St S sk SR A0 — Rk, IE R
MEHE R 2 SR AT 0 AR AR Re AL, 3T R RUE ML R} 2
e RS A, B R R R AR R RS A, W
El1.

3 HRERFEAHE

TR B R R BA R B E . 2 0t B G ST Rk R R, $idis

PEEE . KEERGESL, FEIIResg . HpH Rk R 1,
Mo RS H A SR, R O, PR R
G AR, AL R R G IRBE (S BACH B F R R

RGO FIVESE T, Wt S RE T A%, A HESh H SRR AR
IEEEEE § @

==

3 I St I N 0 R Y- | R

i
e

a8
1

At Aot 2 4l

Bl R AR R R
3. 1B B RE SRR AR R R
P R o N NS A 2 C N RIS B R e
B TEA 2 IR BB T LA AL BT, 24 4 e e TR I
SRS, TG A TR H K & KRG, ik AR R AR L,
BARFCIUA VG Fra e g i, Bh B RE R SR R
3.1 R

208

Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

LTAEBARAKR
¥H 655 WeNEA 1.062025 4
CERAL WS |FIS (ISSN): 2737-4505(P) / 2737-4513(0)

2 o ERGR
El iR i LHELE FOawim iRkl dhikivih  Edald- DERE TERE BT TAWNE P32 1] - i
p BEdl  SRAE  namwm  BEAS Seke Taaw DEED EEDE BTas ¥ ‘“‘ PN an |
# %58 RERS W0 BEFA miEpP HEES P -
i
5 BEE BEER BiEEE W Rz ABE LR \p
& i) EHERES AR ERARER wHEAR PE-W‘ EISCEEH
THAREIE H;I S
Y RENE @ AER | MASR | BWMH | REER | esds BT WIfh pr
R #46 BT Al Azl R
E g 40 | mes | sevaens | AEEEd 1as8 e SR ISR 5 "
& et | u | A | vwwm | Ao | wan mae TR IRSAERE = b
IR i g & =
oo | ww e m e || e o anmsig 1 F
?ﬁ!: e u-rg:- T o | sean i, B Tk, AR i LY I
akfe = Lass EIER ‘ I ‘
‘ $ "
= DB t DSRIE FIRAREIE
E [ stnas | [ Enas | [smz | [ms | [emns | [sanz | [masa |[ puen || mzes || sows | [ aeae
L [Ewws | [deas | [[eisa |[eowx | [anee |[esne |[onee | [oses |[zoze | sess || e | [ aeas |
BT FlE
ZEE EibitRE e A s AL & WS N s s W ) AIRA NTOTLIIRL L

2 KAl 2 A

FEGERE
B|iEEESe

KiERER SCHEREE
=5 =R

EEhERs
@OHEEIREREE
b

BRIEEAC

QBRSEARER
S
DERUEEEIR
BRI

FHBisER

ISR [T

3 RHERE A R G

AR b T TR — A Ab R 2 2 5 T G ST 5 SR s
CLik plbm e B0 FEif U5 I 55 2 10 H bR, NOREE 434 & b
JZ L) 77 o A8 BB R R A AR, KB AR A AL IR R 5 5 4
ENR, 56 BV E IR A T, IR A g S B0 2, L2

FE B2 5] S A 2 R R, Se AT o RS AR, K
Pl 55 B R I e R T HIVEARAR, 12 F B B EIERT R 7S K
FAZHRE, BRI 259000 BTN R . Il I e
PAU0 R 248008, B ESE T B B =R 2, oA ook 5 S sE
T B8 A S RF 5 AR

3.1 2R BRI AY

REGEH TR G AR RGBT B R
LR LA S 2 T S S8R, St e Sk
JIHAR RRSEIT PR3 s Bk AT AR A1 ST AR VAN I 58

LAY ; KABHY 58 R G0 ) g St e AR I SR S 4, L3

JZACA B TH RN F = 23l st B R K B Sl
T MO SERE, R TR SR GV . 2 RN S
B REILAL . 2 N LE M RS HU AT, 5T I Ha AR
AL, 5 2 SR BT S, L4,

St PR FABE I T3 B S K, Se il AR, ST
ZVRE IR A R GE SN R TR S BN A R R
it Tt e 22 A BRI Y, 75 38 2 it T2 HO IR, Sl = o
AN I F) R 5, S BT A BRI Tt it . RS 2R
PERAE A, ST TR R ER 1T REEYRE L 7 RET
WL 2 HbRfife . R IEE . BB, AT RE IR R
KRB, it 2 RBEGER IR, Tt MRS RERL K
RGRGEGIRRL WAL . Fe A PRl 5 5, 2 57 50K 5

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

209



Engineering Technology Development

LTAEBARAKR
¥H 655 WeNEA 1.062025 4
SRR, W TS (ISSND: 2737-4505(P) / 2737-4513(0)

v RN
; mmps) [ ENERERR) |W| e
(emaw) R
proref o ol L L RS
H 1| emen Fal swming | | S
wirian | wa T aRer s
e 0| Ha ks et S
R —
il FAFLN A
p———og RIS | ke e
AR ] ,:‘;’ffm'].
woah o |l aa RORAT
sl S| S T PIERT
HRER
IR
= MR
ST
i
AW
FLrr
b did 1
Bk ikt

Bl 4 B pldt i TRE- Sk & 058- 2 H bt — e 2 iz i

Op K G kit BE DR o B R AR

=

TEEEE¥Fs

kL

Fi 5 RIS, SR SR R K PSRRI . KFEETSC2. 0%
BE, R e 8 AR BESCRE T 6 w, MiE “aE, Anll, Bl
SRPORSHER R, NG Besk . TR AL A TR
ENAS LG Bt Bk iR 2 07 St L, JE IR SCHE,
PR

3. 2 B BRI BRI R

HIE BEARIEBAR G VR R G M2 ) R G % P )
HEGEEN HTEHMAGERARKRRLES T, RS
SGUREUEE e RIS . REIEEAGREIE L. S RGNS
1, 3T R el KT, $RTHI TR 5 2 4, B 8 IR

3. 2. 1T H R4

BELNTETE ok [ e N 82 N2 2.9 8 i RPN 74
AR, FEAAMANEITE G B B TR
P, ST R A — RS L SRR . XU TE LRI
b 1R D48 BT RE .

BEEH RGBS EER e, A s
By, HhTHAREAR B R . AR SR TR
B, SRR B S A AR HEE R RS BT RE S TR kIR
FE—HD. BB E— T NEThEE, K6,

210

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
FoLOH s HeRA 1.0€2025F
CERAL WS |FIS (ISSN): 2737-4505(P) / 2737-4513(0)

’ FEIEHIER ’
&
s TR R B
it it # i
f 3
mwrr | | meamm | | [ wowes | [senes || (#Reas | [ seEmce Y
‘ B it ] o) B szl & ‘ L) ﬁl"’5’FEE| 3
wAATE mmenE | | [moews | [saxem || [ aowm | [ Easoes
i B B PR S &m
wsresee | | [ emmme
e 3
.-
/R

K6 Jeaizl A g TR K

PRAL PP R AT RV . Bk
JREBEVEAN T K ThRE AR B, 2 S ENS B A% 0 T SRR 6 I Kt
Aot B S A R DA H B A PRANY, DRI I J5 2EE % 1) 1
RIBTREEHEAGESHT ZEEH, RE G, %48
AP AR = KR, BB Rk R PUT AR DL R
FRERESE, ORI B I E R & P a5l
fit. MR L ARGU S RGBITIRMEZ LI YOI 2%
AR B T AR BT AR PR (R R N
HLAE LA SR, 1 B SC B B M B v o St el (1 20
ZH. w6 il BIEAEDIRE, WIET.

F7 HE S H RS TAERER

R A A SR & R E A EIR S A TRR, W&
T VR, R, RS R AT, WO AR RS
BB, ST I & S s 55 Ol BT TEFEE OUNTEL S L

3. 2. 2H T ARG

IR R G050 0 e P AR 5 R . R
R HOE S B 2R A R R 6, SERT IR AE S, T TRk
RGN R 2 mME T e BB T 3R R R BUR 4%
GV, X HUR R ik, WES.

JE HR R RIS N T4 R SR AT AR A, R St

RGACHRAFRE, B P P SR ORI T o R 5 BB L LR AT
ML B NIBR, #E SHSAL 4AH I,
AL AT, R T 5 EURTIA A5 #E S

3. 2. 3P MRK RS

PR PSR R AR R Be R AL AR R 4
PR T s i 4 R R SR TR AR R AR (it it TS i $R s F B
JEJE B BRI 2 Wi gs H R B BC R S SR . FETRPRE %
AHTHR N, PAGIE TR, )5 SRR TR AR 51, WIE9.

JE BT B A A AR B o T 0 I o = 4 el A R R %
SETECE A H, 15 B0 BR TR S BT B BT i KL 4
BEEAR, 454 A S B IF 3 T ES A Y 5 RS0 A B X 3R 5 (1
ERSEMRAF T, A2 EREIT.

JE R e SR TSR AR mEUR iR 25 B AR, 883 AHSGH
PEA, W REERAE . FLERIRAS S RS HOIAT SERT VPN, 7E0R
BRI ERE TRZ AR T, St T SH0 TS50 %

JEJEERRVET S WSt HUR W AL R & ZEMRR. FERE
BHTEEEVEN, 456 R --HESHO e i, X BUi Tk
AT, FFRETE AR I A AL S S 4, N, N5 8
ERT Kot T2 ftie 5, LA 10,

4 BRERRRERER

HOARE BEALFR AW = - SEU AL REAL, A5 B R B8 4>
Mr BLES S IR0 N T RES0E, AR HUT B . & ARtk )2
G EEZIHAE, Ao R EERREE. HE, AR,
HESS4, DR R RS . Sert IS R e AL,
FH e A TS H AR IR IR, it 0 s 5 R S B i, R AR
5 ST A B B R RS R, RO N R, SRk 22
ARG S TN B & N TR B E BEA, F T
TR AR TR v IR, SEIILRT T 2 4% ) S I T | R Gu R 2 T,
LA R o} it T 2 4 T J 2 X A T 0

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 211



Engineering Technology Development

LTAEBARAKR
¥H 655 WeNEA 1.062025 4
ERAL WIS (ISSN): 2737-4505(P) / 2737-4513(0)

E
|

nEY

EER T

Ram

SRE

LT
HIBMYAHE v -

et

TERM

HREARFISES

RHRES
. BERES
patim

S
» 13 ®
et [ emean=ma | [ Feamea |
—_ e = - .
|3
= = L3 x
al (= (2 [ & | (& |#| = |E
= (% |&] (B |=| (=] (Y] |%| (=] B
- % - " LA - - L - B
] i+ - s 3 w 4 = - —
al |2 W "
= -
S
- -(nnumuuaiw )a -

K8 I NG RS AR K

HTFESEE H FEeEN ==
g

K9 Rt R SR

HHAEAR R EINEE . 5N TR RER &, AT
AR R RE R A B, T IR ACR VP 2 3 B
R AT R REVCTH AT T . R KR R b K
2000, IR R G BRSSO ST AR ERORSS &,
By 2R ERAON B e IR R PR AR IR A8, TARE I AT £ S8 P
RV BRI IE [ 2 J7 58 o 3 o Sl 37 s R Ry AR AR Y, SIS
I 23 A s L AR S ORI RCR, DA I 07 56, B w1l ol
o GYORBOREE &, PUREORE R R SCHE7 % 7 v
AN

JZB% N A B L5 B R B B sk, IR AR
B2 KB E S ERAE, A N T, R R SRR e B Ak,
KOS R B AT o IR R B FE N A, PR 50 A R 2

R, AR T LB A B RE A AR . ER & e
1k, AR B B R, W& BEIREE I T S8 H ST IE TR
A AEBIIBRI R, SEELZRE IR, TN 4 4%t R H T
g i

HEEFE M2 FEB. ERLNE, RETFaHEIE
5, 3 F-GPUMKIAS LB AR U QAL G 3 T-CPUIAS AR A, 7 M i
B, FRRTZM AT FEZEBHL . P Re Rl Sei sk SRS )y T,
Ab PR R 55 PR P AN R A o o R PR 2, S eI
HERGE A —FEZ O SRR ST E E A
. LR, 2T AR RERRGER:, Wil £5
W SCEL R PR 5 A BB AN RV L, SR TR AL 2R
AR

212 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
¥ 6Le% 5 HeRA 1.002025 4
CERAL WS |FIS (ISSN): 2737-4505(P) / 2737-4513(0)

T '
&=
' o T .| [P
R - |
ST =8e= | | EEe | SRVi¥F
mie | [ ew | 2
masiFm ) (Rmiwm) FERETTAR
T S K B0 W0-HE |
T T
TREGE FHEE
= -
I 10 FEJF 49 AR 6 i B
5 Lip (5%

(1) % fiE I 2B AR R R BUAR 5 1, [ AR AL TS st i, ik
FR RE 3. OF B, F N SIS — g HE R, (HAE T H 3 L1z
il SRR S AEHR SO AN TR e R 255 T 5
AMFAEZE R, TIAT RO R A5 1]

(2) B RE B AR PR BE R J5 1, 2= i B RE SR BRI R A7)
BREBAE AR RN RT3, Bl R £ 5 . KBRS,
5 DUREIG 5, M T L AP B SE AC L AR R G P BT
A7 IS T RE R B 1 SE B N R -

(3) B BE e AR J e 35 75 T, BOAR S RE AR P i 42
e, SEILZHAL L SR I 5 5 05 SRR 2 W 5 N A RE AL
HANTHERE. BrPE. POREARERMEEINES, SRS
W EENE. Eahfe. BRAARE, Hie-r 6 R 2 T 6 L.
SETEAC N P AR, SR e — 2D SR TH I AL AR AR, HHEshh
TR SR -

(L1 EAFKF G IUEE EFNmAEEHRERIA
RIS BRI R KA T ,2024,44(09):13-26.

(20 %, W <P U, R, R B R E & B 5 R ik T 3
A5 BAEFEILRSKA T ,2024,44(09):108-113.

(3% 7 2 AN A7 sk AE A JE 34 09 B2 A o7 5 & 2 [/0LD.
R A Tk, 1-13[2025-11-171.

EEE T

JABL(1994——), B Gk, 1% T FF KRB AL AF, P 48 A2 )5 AF
KA A T4,

A (1995—-), B 5k, Ik B 0 5 B A AH PR AR,
BERIr ey A E I .

My 5% (1994——), B iR 3k, 1% 59 £ 2 W A K, TRIF AR
I RARAITTR LA

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 213



