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Research Progress of Dual Prevention Mechanism of Qil Production Safety Driven
by Big Data
Shen Yuanyuan ( Tianjin Binhai New Area Dagang Oilfield No.5 Oil Production Plant Tianjin 300283, China )

Abstract: With the advancement of big data and information technology, adopting data-driven approaches in
petroleum safety management has emerged as a critical pathway to enhance the dual prevention mechanism. This study
investigates the big data-powered dual prevention framework for oil production safety, analyzes typical risk sources,
and establishes a multi-source heterogeneous data collection system. Building upon this foundation, it develops a risk
classification control framework and differentiated management strategies, while proposing key technologies and workflows
for an intelligent platform for hidden danger identification and remediation. Through the application of multi-source data
fusion and intelligent means, the risk identification ability and hidden danger management efficiency are improved, which

provides reference for the safety production management of petroleum.
Keywords: big data; oil production safety; dual prevention mechanism; research progress

A AR A s KU Tk & 3l A= i R M
MmN, A RB BN TR T, WAREE
P (AR I 7o R SV 2 0 S G RSN S P e
TP R, MR- S FH RS, A
A R, KBS AR R AR R, JFREE R
FEREREEN AL AL, BAME R E, X X2 eAg
MR TR 20K . AR Z2E T, K
BRI AFE B T AR, BB A AR i T
JE, IFARESEISHEA, XELUE N B A ) 24 4
EHTOR. SRR, A g, R T RE
5 RZAMICHV B GEIR, Bea il g B g, 1Rl
ARSI, RHANERIAEIASE IR, A
HUCSR, R R TSR Ut TR AL
1 ARSI TR ZNPHR S #EA

TEATMA AR, 2R BT, 17
WX Z2 R, IR JEIT R G, LU TR
PUNKBEINER, DIERIAGRE BB, FElL 4
JUBE . AR F= R GER IR, A AR 7 AU T3 221
T, — BRI R AR, RS HORABS #
R AER A BT T, A1 I A A T AR S 2,

— BT EEETIRE T, KAFEIE T, #5558
WAL, A MRE ST, B, ZRhn
M B, MR IE R IB T, A A= B B S 7%,
—H A, RSN, W5 Rk KRR
TR WABITIREMNA T, B A K,
WA A = RS R . FEAE R, Al =
J R A WA, Bl AR, FEAT PR =S (] P A% ey A
YEMV, K HEAEVE , FEFEVRL 22 2, N sk,
LEAEAINE, Lefis AR, BESTI kS
[
2 AHMREE T2 EERNBERERZNARHIR
2.1 WERIENERE
AR, EATFA RS R, A
A PR R TAEMR R N R 2%, ) A R,
XA AR PG LR W, 7 A K B I B, A
A AR PR R AR R RO A R e, R A
PR IPIRAS, JREA I PR A A f R K P
A e R, S A K AL T R s A IR A
—H RS, A EARENME, BRI K,
FRE s T B, S IR A S, e ISR

_4_

2026 4 04 A hELIES



FHEA PR, A EEE L WA IR 2
gy, REE. . R, BIREEIT S, Bk
EBN AR ISR, 4 Ak RS, FR&EM
RGARAE, A WIE s St s, Bdis ek,
Bl A B S, SEHTIR R o
2.2 1Bl F2EERE

e PP R T, VRl R R S 5 2R
TG B SERETE O, AR TR A DR 2 AU AR S A s
A A I 0 K m KB R, &R R
BE EEe AR BB R a . AR AR R 55 A
A, wfEELE ], SEit R A DR S, SRR
ApHFHEIE S, ICRE RE B, BRI rE, B
tEgEr s, WAESSH LR, BdEdemie 2.
2.3 MR EHE

TEAmA i R, AN 4%, X TR
BEROWEIN BB R e i A PR B AN R A SRR
A, FAERKEDMROGBAUR, A5 EY
F 2, TN R MR R PR KU, PR DR 2R AT Bk
P, MR K. RSB 2, St
PP AT L AR R, LA AT S
PR S MRS, R RELRE, D
(CORRSMIYIEASTS: R f
2.4 EIBI0KEIE

A E A R, S W ALE], AR
KGR AHE, Xt & 28 TG o iy i 2
FETER, JCRRRURHEA SRR, R A SR,
WL R R, ol Eidss, S RE
PEARE T BUZ m A ZR B KU KR A, Bl
FUHTRARX A, (HAE RS ot HAEZN
LEHME, BT Dy LA B SR, O
2RI, SR BRAE BN X3, R KU A3 G R
PRI S
3 HEREBMNE T REIEERARMRER
3.1 U BENEEITHE I

21 €2 JRUSSE 2 RS 73 G0 A 9 i s S o A 1 DR
K, BT REER, —HEEREFN, S
WERAGGT:, & BB EH S, XTIREE R0
WK, Frfaer @R HER, AR s rh i &
RXTG . XFLRES, SRBUR ™A% B8 i,
PRI AT . 7RG b, R RS0, 4%
EHUAE PR X TR S 2T RS R A AL,
DL RIS =15 TR 7=, R FH B 28 ek ol 42 il 4 it
TERBS AR REAGHT, AWK T, R, s xS
SRR ST, — B PSR SR I, A XU

Special Topics and Reviews | % 5 % &

TANEENT, TAL,
3.2 BEXEETEE

B e XU Je AR R e, (HAE R B il i )5
FEAEREAS RN, X — UBS R AUAE A i AL = vl ok
UL, BERERER S, RRRERENESATZ —,
FEXTRE G RS, 7R PRSI E PR L, DA Al R ol
RE, FEEVFR, SIABMSHEARFE, mEsAR
BN, TERIGEH, JATRRREARRES AT, 7EE R
S, AWIILAEAERERE, S ER IR Wi,
KT e A P E RS, Bl IR XU 2 i fl . 7
BHTULR oy b, RS A SCHRRERR ] faot, &
BN GRS PO ER ST, MERRIR BRI, 4564
FESLEE, WREEEEW. AR, B ST,
JURS TS TR, AR AR, AR
PR, SEERHE  XURS A ,  RUR R 1) 1 4%
1, B A A B XU
3.3 AN EITEIE

w0 KU — MRS, B AE AT REPERAG, (HAK
BHZAL, PTFERRE S A AL S . X, B
R, DAITp N 3, e,
PR . R L, 8 XU TR SR LR
fnse HE ki, BEAXT TAEANREIHE . Mk
AT R, BTN B A, RS & A . (RIS,
WACEAE BT a5 5%, X0 8 €0 JRURS: J T R 5 il , - K isp
RIS A G, SRIBUH R A8 BB
3.4 IEENEEITHEE

W XS AR BRI, Sy B/, 7R L
NSRBI, WHRREETB, BIVAT A s iR
At R — RS SRR, AT 240, e
BHIE, SHONK R ExF s, SRER L
BRI, EWRIR A, sk G IS B, FAE
iRl FEEEAZUT, REAC®E, SitiEe
KB EE, DD N T, 8 E E BReR . i XU
P T, 7E TR, SCRTRLYEAE R, il
B oua B ey 11 e i O (1 11 B o o 7 N A = B L 0O
4 BREHERIENE A TEaEMMRER
4.1 REBEEIRAEA

A AR 7= AU A B HLAG B i Bl BeUBai )
MR R, XTit, BRSO ER R, EXT R HEA
R, BV RECT &, B HREERETUNE A, F
M2V R, RAE R, AU ERER,
RIS EAGOL, A I, (EE W F B 38N
SRS, JCHSE U BRSSO AR i
EORPER BIRNER, EH T AWM N, 7F

SIS A o

WREFEZ R AR, LN hAEER a3, SEBRERS, 25 EIRRE
HELIRS 2026 4 04 A —5-



+ i 5448 | Special Topics and Reviews

5, SRR AR, MEBEAT Y, R
kg, KRR R RSO, T RS2
WP 7EBRs B UN b, ARG E L, KB
BN, RIE MR O E, H ARG
RFHNS, EBRES AR, A sk rEE R,
FORMRADUEE, ARG ALI, VAT N
W5, R A BRI B 57l N B, 50 A
PGB ERAEAT Jy, PEANAATEM L 2R, sk
G B B B B AR F AL BREOR, BIRESZ
JESCORBAE RIS R, S e e b B
AR, T RAL SR, ARGE AT
FrlR A, B H RS, A B AR
W, H ST SR B, RIS RV AER, U
EFHER IR Z R . 458 TAREDR, b s
Aacsk, PUmRBIRRRAY, O BRI RS
I, Gz A SRR S AR BEOR, SRBISS SO, A3
T R BB, WK BOR BRI, B0 X
SR, AESCHEOE AT DL, SEm I s AT
WSROI BB . 24 D R i s
BIfE, B AZWES, REASMMATERR,
SRURPUIEEE, SR B i
4.2 [RBHAETERIZ

AT B ARSI, KA R, B
STHEA S XU A PR RER, T B AR TR BN 2 R ) 145
MEZETB, xtitt, ULk E IR, MR
IR RO E, VePeam A T B BRI 5)
T, G RATFBL, SCH R IA Y P A
TEAME AT E TR, KA Z e, b
Rz EEEER, MR R AR A, RS
REVURIBOARRI N, IR MG , 3z FH SCAR 73T,
A5 A U E R, AEEERE R TR LR
i, HAEFEEAT G, EHZ5NE Bk, DU AR
WP, REASPUIREEER, HEERAL, &
MahZimsi— ik, baRkms, BERIRREZRTY, Mk
BOLE, BB S5ES, RO, MRSk
e ftikd. EHEI D, ERZeRBZE, BIF
PR B I, RGRIEIR S, A SRS AR R
BEDR, ESHE M. FRERRE, TR
ke, B Bk, LR, s id
B, BRORIEIE T SR, RS, TR
WETAR, SR ABEHCICR, ERAEIRTT, B kRt
AR B, PR EIETHER IS . BRI
MR IatT, Gt P BRUEIR AR, iR A
ABA, P B RIR P RS PR, DL A BE AR AT B

B,

4.3 REWRITHAER
XUEE FBHAILE b, XU o3 28 B e B HE A TAE
FRARM ST AFAE, TR B REIE R A, Sl = Ik
W, FEREEHP RIS EIEO, REHAAE S
AL, ZEMERE, ERIRAFRBREIG AR,
WA I e 2 7 TAERY S . MR PR R R HE A VA 3L T
YEBFR, FEAREERE, #fadafiiin LA, wi
BHARAHECRIAGA R, AT HEA G T AR
A, Rtk 5 rRcr, SOETE B IEAL 4
2, DL, TP RARE e R, E B
KB, ARFERURE RE R B, R A H R
R, WAL G ERCR, BTl 45 R
RN . FEPEAG NSt b, B OCEREA I T
YE, 3 AT Bt A & B S B 2 58 i s TR) - PEAS 76 BEAL
B, GOPEMUEREE RGN, SRR B AR
=R R YN ) N O (=1 B A B = v
MAFEARE &, RGP TAERM SR IR
SRR R, SRS SSRGS, X
BT AN R XU S50 B AR BRI, R I o S 15 ks
B PRI . 20 KU PR B B R R I, R AR
0 - RS I EN = A 123 € X S (1 A
BB B ANRE R T, NIRRT RS, P AR
PR, DB IROCR, AT B R IR
kAR, AL, KIEE RS, Asisit
IAERRR, WAREIRCR, MRS Rk dE
5 FiEERE
ZR LTk, REAEH ARG, AR A 04
AP BT AR T ] o X i A e LR XU TR &R
G hr, W2 B RERR, ARG
PR EE S 3. 7RI ERE [, 7 RS A G A
o Sl 2 A R RN, SR XU B 4 T R A B
BCE, REHEEE RS TR . TEAR LIS 7B b =8
PR R BRI AR R, A if f e b HEAryR P
TAERIREL, FEFHAThE e E MK, B RE
PRl , hEe A P RCGE WAL A 8 RS
S k-
(1] 30T . & T2 4% & KR E 42 K504 ()]
W+ E G kel TARAE SR £ ,2025,45(15):28-30.
2] F o 4. Bibib T2 4% & N4 6 AL (]
LR AL THF R, ,2025,(14):194-196.
Bl ez, B, A4, F . ehhidblbesdt >
R a4 ) 69 24K [J]. B4 K ,2025,32(07):19-21.
[4] k. ohZ ARG EMNAEIRAMELS R %D
A EE ()] 42 8 A %A 2025,(06):4-7.
5] e, i, TmA . AT EREN BB HIAE
7R H7 [ A6 T4 4 5 3R 35 2024,37(09):7-10

2026 4 04 A hELIES



