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Innovation and application of anti-corrosion technology
for storage and transportation pipelines in oilfield surface
construction
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Abstract

With the development of the national economy, people’s demand for natural resources such as oil has increased, and the petroleum
industry has developed rapidly. The construction of oil and gas storage and transportation pipeline engineering has also developed
rapidly. However, the problem of corrosion in oil and gas storage and transportation pipelines needs special attention. Although
emphasis has always been placed on addressing and resolving pipeline issues, solving pipeline corrosion is crucial for pipeline
safety. Therefore, it is extremely important for people to pay attention to this issue and propose solutions and solutions. Corrosion
of pipelines not only leads to significant economic losses, but also causes major ecological and safety accidents. In recent years,
the development of emerging anti-corrosion materials and intelligent monitoring methods has proposed a new approach for the life
protection of gas pipelines. The design and optimization of nanocomposite coatings and cathodic protection systems have ushered in
a new era of intelligent petroleum drilling construction.

Keywords
oilfield surface construction; Storage and transportation pipelines; anti-corrosion technology

W EEE i P EEEER B AR SN A

B EHL XUAED
T EATHEHR R AT, HrE - B 7522 710000

m =

MAEBRZFGEIE, AMTBHEARTRGERGAR I, LT LF gLk, WAMETHE TRERLEZET
IR R, (2 A BT T AR — P A EEANAEEN, BR— DRI el B8 P, A2k B
BHEAERTE, ARAMNEMLF MR B LM EFTERIRA TR, FEAUBRRELEFRERGEZTRE,
LR AF|AERGAESEAFT, HILF, I50F BB F R R, ARAETERNETRIPIRE
T A d ey B, AR I AMARAT R IR R R AR B AL, B AR e TN T B B ALeyH AT

XHEIA
MW ER; HEEE; BRAAK

13|& FEEE] 157 (SY/T 0413-2025) , BABHPLRERBLT 95%.
R PR ATE 2005 SRR TALGE, Ry Lo eo SRR RE T,

AR AR A B D 2L T 18,000 km, Tiiieke 3o FE M B4 oh A5 56328 B 4 AR B A
BURAE AR 4%, (HSHSEEETE)  EEE
— ST AT AL L

PHIE. (R TESTRESOI AR 0 o

SEEEL 30, RIBHSRRRBIRONOTR, 120255, B0 s impimeste 7 SR OUBRA0 ALY, 30
SIS UINGIAT] 65%, FE2000FME e 1oy s sty G M R R 22 MR SR LS
28%, BFATBYRSMREEID IS LT EFMRTE,  goveey  mempmdits s L B0 mIHRSEE, £
RAAPRASIERARIR (SYIT 0413-2025) KPR iy smeaimssiminee, mantatomi g, =8

PE 5 EEFafE SERRIIBI I TAE P EL AR T LAV AP,
EHIME THOREEA . REWHE (BEEE Sa2.5) , A
By ARE M (R >80 oK) , EIGFIRE (190-250 g/

[EEBN] %A (1995-) , 55, PEHRKHLA, &
&, T, MBBBEHAREAR.

51



IREFAREEE - £ 0% - £128 - 2025 £ 06 A

m L), UNRRIIGERE (2.5 2K ) o sk
AN M TR BN, EpirissicdE - E 98
P2 (A 50Q. m) DIGEEM T, —RE
FFE -0.85~1.15 V Z[f), B AEELE 1% 0.1 mm/a 19%5
PR IRST, EASHALER, WELIMTEREE, SREN
FELRIEI . B RIS, LR LG R I,
LN F R ARKT 0.3 42 /km. 1,
22 RAZFHEAI KB EHE

hIE T T 20 % Fefdiliy . 2R r s as il BAE e
i Iz = T DL 2R i PR A 20 4255 30
F, ERAEMED 40%. BRIMS, ZHRORFENIRENR
55 (5°C ~40°C ., FERFVREE >85% ) HHFTAEmIRES, Mg E
=W E (SUEREI45 0 1) FRIEERR SN, FHRTEL
TR TR E (10 SE5K 5 A8 « %A
EREE AT (R A + 10 mV) 52570 (7]
B >300 2K ) FELE S, KeBHTbaEREmE] 95% DL o @i
BLNEEIIRE (Bt . ReEES) |, JLUdE
LRINEBI R TR TI2Wr, Hasd & R ot i
H, MIA4EINGIERIES, Bl UM
BCA R, FFN4EERANH 35000 7T /km R 2] 20000/
km, FARMESRIA 3~5 5.
23 FARHFTHIHENE

MBI REAL ISR G E L, REERLIE T 2
TS R, ARSI R AR A&, SEB
EFphaE I 5000 h, &R T 15 MPa, HiBid e
(751 (R VR 30 min) sCERZh KR T-IERE AR b 1y
. T, RAEA 1 KEESHEE IR ERN
AEAEAEE (£ 5pm) PEEIRRIER, By —BE2 K,
ERIENSE IR RS . D—28h—IRIEEH TREE, I
B AR AT, 58] TR R s R AL
B B eI HORN H TELAE N CERET
FSHSEL BERERR IS SRSk, FTDI 45 3-5
FERELIEM TAISEN. FEE GhREERRE RN
AHTE Y (SY/T 7399-2023 ) HYSLHE, BEREIGIEVIA T
FIBRFIENE , fEATMRIRRE RN iR, W HA T
THERRI, . MERELE RIAEIZRE, ELLNE b
BRI AR AR IR o
3 i HitEE & P iEIEEE R S P EER A&
3.1 el RE /IR

IR EA HE R T (5 p 2B B 2 O S ERE )
B, AL A 0.15 mm/a ( GB/T 23257-2023) , 3~5
FIEgt e A BRI, k. REPT e R HE,
FERGENX, BT ARG TR HIL T KRR S4E
( SEM Wiz 0, 1ZkbadiE vliA E] 15~20 nm/mm ) , &
(RO B E LR . TREN - AN = R A (B Tk

52

R R EE TS, HBEhE RS 8.7 it Alem?
(SY/T 0088-2022) , Z[FIFMEIF NEHL . BFHNIfE
ZIFF o, 2R ATE 18~24 4 G R1%& A B A ZI 1
1200, FZ A[REIELRMY 30%. B HE TH AN EE 2
B ZE 2 RH T 1SO 8501-1 (1 Sa2.5 2%, SEAEET 50~90um
O EbIRFEE ) |, EEROBLARAEDT 4 he HAT, DL
BB O S AR ERERIZHTT 3, ST
R INT 60%, BAHOFR TG 4EIE RO P,

3.2 INEIE M kAR

SIS TS (H2S 2 E >0.3 kPa) B S HOTRIR N I

T3 (SSCC) FINH 225, HAF KISCC I F R 1
B rh A8 (KISCC) B S EOE A (7] 1022 m/
s) . SESGENEMRL, X65 RN G FE R T
40%~50% (NACETMO177 it3&) o HIRMIR DRz —4
EHRMIERR, ME AR <2000Q. cm, pH < 5.5, [RIIH{E7ERY
EEMIBART (GB/T 19285-2023 ) , (RGN EE ™4
PHEEARN, EHITIEEDISEF 0.3-0.5 mm ARG,
FEMGRE (< -40°C) 2514~ (DDMA ) , HAEGE (< -40°C )
MR (DMA) B5 A3, (B ERE (80°C) H
KRR TN, REREESIFAE 50% ( Scorch test) o 7E—
WS LB WER I, B, WREZESS SR - 0
JA (A T=60 C) S5 A aTA% 1/3,

3.3 FARK AR

Har, FEXKHE E Ei T2 (Rl TS 2

FAME S, THEEMTENSWEY: (B3k., =i@%) &
B Ak R A 75%~80% ( GB/T 50683-2023 ) . Hl,
F5T ERT HBHENT ERT )57, HZS A1 HEE DA 5-10 m,
TRAERH/INT 2 mm B INERBEZE THERR IR . (e
HOHL ATR (CIPS ) ZEILLAN R THE, HA NI A]
TKF] 100 mV  (SY/T0029-2022) . HE&E RS2 F izt it )
BB, R{FEEE API 570 ( API 570 ) B2 i HOAg AR
WAFTERZL) 15% HREME2 . fEDTmHIX, WD E
PRI ™ E, 2 N SESER, KFHBER -
AYFFEMAIARE] 72 h, dERERAELBIE 30% DL E. HAT,
TEE ZeHb #3118 (GB/T34095-2023 ) R T, (55 FEEX
A 5%~8%, TV EBEIN T HAELK MR A 5. A E
AR TR NT S FRBMR, HiERAaTiiiRZE Tk
F| +40% ( ASMEB31G FRfEiEfhs s ) B,

4 HEMEEZPEEZEERBRANEN
BUFTR B
4.1 FEBP R R

ASIDREACAY AR A R A ER AR B, FI3R1G
PERE EROZSR . ATRR AR - BHRCEE Ak — SR
KT (20~50 nm ) ARFFOE , it RERE I HitfT
RIEME, (EHERIE P 3%~5% MR R T 15



IREFAREEE - £ 0% - £128 - 2025 £ 06 A

FEES, Mintasin—E Bz, mHsEE
ISR E (SRR 45:1) , HEER A 300~500 (0K,
3 ERE (WHERAY 2 h) o i@ ki, R
HEHRMAKZEN “BI— T TN, COHEEEE
(GB/T1771-2007) o & R EA HZERNA = A8 R
Bt LR R AL T3, B stz (B RE e
%) EIRAENREEAY (2~5 oK) N, (HEHRSTIRE] 50~100p m.
— HERATE, MBS, HAEH EARH R R (&
KNE>80% ) o TR RED, @ RERNIRE (58 1%~2%
WOt ) |, BRI RIBIRRTE 513, PRIEREER Sk E
(LA 100~150 /> /fmm?) o JIAFIRER (E1R 10~15 fCkK,
TR 20%~30% ) M BeaZ ik ( B % S~8 ik ) MIPLEiRp
ERE . ATEDKGHE (Sa2.5) &mihb (Sa2.5) 5,
£2 150-180°C =R EIL 30 min  ( GB/T 1735-2009 ) . =/~¥r
i R RS o SR (8 MPa) FUEnrhids (<57) B9
i (GB/T5210-2006 ) A RE(ESLPrRr A 1,

4.2 BEE RN Rt

TEZSHE, oA RN (DAS) AR EE LR

(DTS) A TTEI T MRS . %A
1550 nm FEOLRK, EEEAMELL LIS | RESEREEE
BRI EBOLET . (ERR I EE S E ([AlBE Y 0.5K )
AT EETERE BN, HERISAE I AR (HAR
F/NT03dB) o S 10 kHz (EGRESER, %70 RIS &
BT TS HT, RIS ERE N EER AT T 0.01% RN,
PI—5 RSB ERATN, W =77 TRERNEDE ST
THEHRERL, HRRBEGRE] T £5K, PHAERE AT
90%. 7EHEEITH, FRES 1625 nm Yy OTDR 47 HAME:
R, DRI RS N T 3 dB/km,

KR CEAMET WITEE, Lk, BAESeRXIE
HHE MEMS ( ¢30%15 mm) ) MEMS 5551, it =
MRAEMZ (TR, 275 4l ) 454, FIA LIDR (LIDR )
IR A o (0.001-10 mm/a) o 56T LoRaWAN (470
JKR ) FOTCLREEANLS, AI{ERFE IR ER HR SERL 5 A B
TEERLAM o AT R FAEE - SUACEE (19 Ah) FfigRELaE (PR
Wit >s mW ), (RIERFELEST 3 GEDL B, TH BRI
T 72 NN T VRS RE R IRE, HAaIRE (-40
FEICEE ~85 4RI ) | MifkE (1P68) 56, M 3 ANZEmHE ik
T 1) 3D JLAAEZ ( LOD400 F5E ) |, 2) S A1,
3 EEIRAD i FMIERYE B, A 2 Ui ANSYS ).
A (OLGA ) K5I A (NORSOKM-506 ) it
TS, ST+ ISR LR G, FIFEBE
PEEHSLE) (REAFIBRT 5000 1) |, FIEEIFE 12 NMRHIE
Zit (0%~100% ) PRGN ARG, FTREDILSLRY
EEB RN RS, ST E S R ST R (R AR

60 Hz) o 1ZJ75ESbrn FHR 2L 16 TOPS Aty
THEATS (16 TOPS i28AE)) ) SINFEHEZE (EGEAT
10:1) , TESCEAREAEIE 3 A HEdER R s
ffefbo SCBRR LS FIIEAH, R AR 290 ] DU M st
[EIRD 80% LA E, SEEUCHLERESE S 60% L1 P,
4.3 ZEBHIFERLEK
T B IOPEHIRES, FIR 1277 50 B F e f
TTHELRIETS, HRIH PID £ SRS B i M B 3 77
LRIETT . ATEVR AR Cu/CuSO R4 (UIERZE A
5mV ), H5 SCADA ML & I E T-0.85--1.15 VYT HEIA .
AR BRI AT, 25805 X AR D6,
FELL— bk A TR, DRSS E .
FET SRR, MAXEREREEIAE, ¥
LR FIRSHERINE] 50-100 ppm FUTERIN . 1235 E SR T pH
EMSREFIRESEL NS ENERES, R 57
BATRAL, R INHISCEREE S 2] 90% DL o ARIE 8
o “ukh+ BRI + BEESR” =2 PE (& >2.5 mm)
W= PE (EE>2.5 mm) , DIEGRIFHUEHRERERTT
I RES B bR, S EEE RIFHUE D SE R HT B b bt
Bl fESEFEA , BB, B8RS THER,
HAEFEZ AR T 5% I, FEE AR rotERE, Mifm
M. AN ELE]. IR, F
TR NG AR A O L BT 72 AN ORI, R
E TIZ RPN E T R AMET 98%.
5 #5ig
22 AR, PR G EE LR,
TR ENER L eF E BRI E. 55, &
RGBT R SR T2 SRR X A, A 2RIB Teke Fh
S5 Em LSS A . RSP T 2R, ANMERTLL
KN DB LB, WA DR R L 22 ]
FEEMIMERTCE. AWTBUSFH R, EAAmRA
ST Em iR R, (St aeli L isbe i) & ek - —
S
52 Tk
[1] BRI E BN R IR 1] 558 89%%,2024
(03):107-109.
[2] EEA GRS RS ENEROR N ] R EkE T
F£,2025(11):107-109.
[3] ZREmiEEEEE I SR AR ] A0
7%,2025,32(04):179-18]1.
[4] HMR SIS R R ETERE L 2] AR E A
T 5 ,2023,43(15):13-15.
[5] POk IS S R E R ORI T [1]. H E A A iR
5 J5i8:,2024,44(02):22-24.

53



