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Study on Three-dimensional Intelligent Monitoring and Emergency System of
Offshore Oil Pipeline Transportation in the South East Sea Oilfield
Wang Shiwei (CNOOC China Limited,Shenzhen Branch., Shenzhen Guangdong 518054, China)

Abstract: As marine oil and gas development advances strategically into deep waters and distant seas, the safe oper-
ation of submarine pipelines and environmental protection have become major issues concerning national energy secutity
and ecological security. This paper focuses on the eastern South China Sea oilfield, systematically explaining how it has
established and implemented an intelligent safety and oil spill emergency system for submarine pipelines that integrates cut-
ting-edge technologies with meticulous management. The paper thoroughly analyzes the lessons from third-party sabotage,
represented by the San Pedro Bay leakage accident, and, guided by this, focuses on three core technical prevention measures:
the proactive eatly warning application of the Automatic Identification System (AIS), the intelligent aerial patrol platform
represented by the large drones of Fengfei Aviation Technology, and the intelligent video monitoring system for sea sut-
face oil spills based on technologies such as Laser-Induced Fluorescence (LIF). The study shows that by deeply integrating
these intelligent sensing nodes with satellite remote sensing, underwater detection, and artificial intelligence decision-making
platforms, the eastern South China Sea oilfield has successfully created an integrated three-dimensional monitoring network
covering “air, space, sea, land, and subsea,” achieving a fundamental shift from passive response to proactive eatly warn-
ing and from post-disposal to pre-emptive prevention. This provides a “China solution”  for the global industry to learn
from.

Keywords: submarine pipeline; oil spill emergency; AIS; large drones; intelligent video surveillance; three-dimensional
monitoring; CNOOC

R T IR I R RSBk o M EXERUNEE. BITARER I AR 2, R LR Al
TR L B T Ll A B, HasE HEh e AU, R DU
4 PR T A T 2 [l S RE DR S I B AR S B — 2. SR, Kl LU BERRUN A O SRR BT P IR R o AR
XA CTREEMK” KRIREE TREAMEHEARSE T, W STERARITZA SR AIS Wi KRBT ALK A |
G BRI f . i, JCHOE MR . e BRI = RATEOR B BN L RS L K
AR =07 T Sl R AU R S IR XS . 2021 4F SERRMA, PR BRI AR Il T ANy g2l — 5k T
REZEMIED R M, EREKER  ERE . FAAE” MEELEN, FRRREENZ
ik, EADCERR T R RS UOME, EREEL 2P
g g WP R e S L RSB S BB 1 R R E

HX M LA R BOREEAE TR RE . P AR AR

TEMH ST, BAfREERE L RAMEE AT Ry AR B FE sk, Ml TR R B, BEE

-106- 2025 4 12 H hELIRS



JEFEAb B A A PR R . i AR SR
N AT E A HRR Y ) ML T E R R E . Bk
W T B A B SRk, DRk b Rk XURS: . 1
TEE BB, FAT I E (WA = is 17 AR B
Y W R SRR L, K
BT TE TR SE AR B RO o BN, A ) g ]
SR IEAT B R L R AR S B AT A H R
T4 RN 505k, X3 TEds 5 0 0 XS
PUNBEE T RS IRl P X — NI FHELE, NS
S B B A AR TR T B A ) AR S TR AT
FH
2 URALE

AR S S A — s, B TR E
LA RN X FEATIE DX 2R = R KU 17 3
DA, PRSIV s (4 30 & B 6E 1 B2k .
HHORA TS AN AT, XERIRAT, B AL
EX SN oy O EATTRE

FETICIRZIZON , B4 R w0 S 2 A9

TR R E: EEERTERI, X eEiiE
F A BOR IO INEE S | $2 @ 05 S5 . MR HRRIR T
TR il 26 A AL R it

EEIRE R A AP T T O DX N A 1 i
WSS RE , JERI A ALS, Bk F Bl T s .
[, il s S TR HE B E R S A

FAR W MRAE : X 1F S R AR SR H & 7 A
WS T ALK . B RE TS . ALS/ TRIARL S
P 2 R, STERHE 1 3% rh T R AN Sh 25 R0 i
RS 7 x 24h AW WS4, FF 0 S8 0k (s
MR R . BERLGETR ) SEAT A SR S, R
HERKRATT BEAE R RS . [RIES, 0 BT e i
R G A, EREER . B NS AR,
e E S i LIRS VSR, I E R
fiiths
3 LT

SRR F ARk, H R R ) ST AR
R, Hig Yt ibe R aire LU =4~ B0
HoRANFERIEE ARG
3.1 AIS 5EF XA NE: BEEEMN “SREE”
S5EahmEss

F1XF 58 = 7 AR IR X — e KRB U, v =l Vg5
FHAEERH XS T AIS 5EIARE WERS
AR GIHERT ARG S, R T —AEshBiE
B2

BREBAISRA . ARG EBOEAN AIS #5411
By, um . BUEEE, JRE5A SR IAX e A Bk

Freight Transportation | 1 i& # i,

M ERRMIGE J1 o W B ERG, IR RS —
G (TSR TFR AIS) S B 53038,

RS A . sl B Rk
B “HETFBEIXT o — BAT AR A B I X R
SR AR . RS T (BEUMERILES ) , ARG
H ok =8, oM edE R, REERT H shilad
FLEhi (VHF ) JoZer, mNZM AR & b SOB 5245,
A B AR R A A X ok Sy R g g, SEBl
TR - - T - oK e AR [ Stk B

KRGER LI o F1 % FH P 5 500 48 K i) R XK
SMIREREARS, R ATERLEIE, MERX)
AL FER,  H SR AN SR, —H
KIHA BHI v] e U B, BD 2 1) i A5 RN
SIRHE O R S P E
3.2 IEXIERHTAB AN : RESHH “=HiK
KE”

4 EIHLIR R A R . 52 RARIILRESZ I K.
DI RS B AR e 9 [ K f ) 2 LR AT
#% (eVTOL) , 1 “KP®E" &5, THEKME. K
. H AR, IR A A R
2025 4E I KA 2SR R e VTOL i 25 %8 V2000CG Bl
B RIS — B 193 SEHi8 5 RTINS0
EEREIRKA eVTOL iS4 (2t 9% ) R4 -5
05 SN e g A3 2= 2 3 Y | Aced = I o > & W NG EL 1)
Al RS 28 DAV S, ik, sifsh)),
FORAEN, A PRSI, ERAEs 25
RAEVIAL BEEER: 2T AASEH, FIEAHN
PRVE S X NS RAS o A8 e . W AL 5 L
HAZ—, B EABRER AT FRFEZ .

WAMEA . TAMLATFHIATL, AshE
T8 % PR T A . S R T R AR R AL
LTANMMBAL, ASLRE 72 WA A V6 1T A TGS H T, V52
T, ICREREHE NS AR I AR T DL A K
VAT Bt T1% 50 .

O PR e R 5 RIS E Y ALS RGERE T
G BRI, TE AL IGE e, f et
EH I ZTAMARI RSP, BRI E
— IR WT A, EEENRE, nEEEOLAES
96 (LIF) FRMBEH AT AN, e N 2S v 1] i 1 A&
SRR RO, WM A R S
FE IS A AR i A AT ILESE (ppm 2% ) st e S 51215 A
SRR, SEBL ARG REUEIZWT, W ORAAAE T
TABSA]

PRI EEEL . e NGB ESON SR T, A
AR ELFHHLXE LA ST B 3, RALTE A ML AT R Se Xt

FELIRS 2025 £ 12 A

-107-



% & ik | Freight Transportation

BT X IR 7K S5 e Vs, N REEE TAE L # itk
T

3.3 SEEHEREMINIAIE: KTREN 88
2

X T TE BB 5 VTR KR S R A E
DR X Jak, 8B 2 FHO6A S99 (LIF) HARHE
REMUIR IS R GE, SRSB4 K ey ml S il ¢
MRy 8 1.

JRBRS IR 1% FR G0 & RO HR S W ds vfg 1
AR YIRS =R “UOHREC |, MK,
WX WSS T, XM IR TAE G 15
SN KA RCR S B, SO A A
T RO | IR W

Z I ReE W S B sh. BACE BE W vk (W
ATES100 Z51 )R T LIF 5 E AT | S B ERL
Sk, 56 WAGHEL T — Ik, MM, &%
RN RS2 8 D& = eiE; @ A shskilIf
LI, OFRIE GPS 78y @id s X . XUA]
G EE . X BIE RS, R R
R HRLRBEAEIEA B FAL App.

SRR BRG : [E WE s S5 AN 8
ARG . ALS BE NS GG B RlG . Flin, X4
B REII W 1 e IR AN TR T S8, P& ] Sz B R G
XIS BT ) ATS JEs%, A EAA N, Il —
BEYRE BT TC AMLRT AR A, SR RS B A8 IR IE
S B B
4 MNERERFE|EEREK: BIEMESEN2NN
BRI

B BB HZ AR RO, DA B
FITE R PRI 2 &R BEIR 57 o % FAAH
AN TR AREIEHA, S = KEKTt

DR TR REAL . AT AR 24 55 TE 6 AR TR T S 52
B T AR S EEZEITSE, e A SRR A
IS HAE, BN AR H 3] “FHEAN B
FEAR

N PR L — BRI, A T BEE S
By B, ZEA SRR . K EEE, S
YW A, AR R L R B A A L TS
TEUR L LR, K 2T S A T B DB NS e 4R A
TR

EHMA I ERL: TR AR - A Sh T -
HBhPLIR — (B IR K - 1T sh st - SRV, e s
EHLPHER, M P T 22 48 BRASCR IR, 220 A VEFE

PR 2 NGB (A SRR 2T ) 5
SO, SCERPREOCHE . wiEE . FEE, EREE

[l =
FE

J7 AN E G0 b AN SRR v e S R, A
T 3000m FIRIK L 2R, A W S b g AR AL T
CHRRT PRERE, SCI T AL S R R Y T A A
5 FiL5RE

o [ E DR ALS Rl G IR . RAETC AP A

BRI = REOR 5 SR B ik N TR L

PRIRZR , SCR bS] T M BN < Bl Sy 327 1] 4%

Bifde . ABLEMAL" PVRZIAS S ik — R AL RE

ML, AROVRAS TIESFBNE X, BERT T

S = 7 BRI XSS s d = ) R R B AR TR S

PJTH I L BE T o

A, X—IRRB I U BB k.

— R AR aeth, REHE/N K ENES

ERK R IR AR RS, R R BRIk,

TART A . ML SRR R E A AL, TR

e, —EREISATEAk, WSS AR, il

SRR B L 5 N 2K S Fe T ik, R [FE]SF

POEFERE IR AT K-S A IR & 4. R I AR R ) 5K

B AEREHDIERT , MEAT RRFHOR AT 5 A8 BT S BK

3, AREIAE I A WA, AR

Reli 24 HAEAUKEE .,

S 23k

(1] ety . BF 66 SR FEH AR
[]. % i Atk % & 2025,28(11):202-204.

2] M4, TRE, SR-F, F L IREHRKEE S F AL
A E FRHOR [J]. W AbEE ,2021,40(5):481-489.
Bk A K, & T, mari. kT AIS & 3% &9 s
A FFAAARANFRER]] BB TS

3R ,2020,20(2):29-43.

4 BB, BT, HE . HEFBRBENS LSRR
I RGARBE ()] FRFAF AR ,2019,32(5):721-
730.

5] &, 74, T4, 5. XEEFELHENFTEK
KiF4E 77 3% []]. AL L8 2 2025(05):125-127.

(6] R . BB N AT EF BT E @R
J2 R [J]. b RAL T 2025,54(18):142-145

(7] R 54, B &b, 7. KT % R15 & ek 409 % Ltk
ZAEBMNBEARAFRZARERZ (). FELLEHFF
3R ,2022,32(4):102-111.

B] 24, 4, WEL . REFTEF =75 HOERAET
£ FEAT R (]]. AsAh A1 5 ,2020,24(8):1105-1114.

EEE T

F 45 (1986-) , B, Rk, LWAFEFEA, A4,

FRIAENN, HRTE: Z2EE,

108~

2025 4 12 A hEEIZS



