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Abstract

The perforation of a gas platform pipeline occurred when it goes into operation in a short time in
certain shale gas platform pipeline. For founding the reason of gas pipeline corrosioin failure,
combined with the physical and chemical properties of materials and the test results of the mor-
phology and composition of corrosion products, the content of hydrogen in the weld. There hap-
pened high welding residual in occurred pipeline is exceed standard, those situations may make
the weld stress concentrated. And the rust full of water in the welding line makes the content of
hydrogen excessive. With the effect of high stress and the content of hydrogen excessive, pitting of
gas platform pipeline developed rapidly.
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I TLAESR, TUASCRA TR I H AR B TS A 2R 5B 40 x 102 m®, R AISRFHEZ) 9 x 10
m?, 4R R ﬁgﬁsxmﬂg,ﬁaﬁﬁ%@ﬁﬁﬁm B LA STITRIRN, M5 R4 7
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2. b
2.1. SHERELR

WA T & Hub &Ky D168.3, #4755 L360N L4840, %1t &/ 8.5 MPa. &l T 4F1E
RS FIsAEF=, FiEIEITE ) 4.5~5 MPa.
LB RIE S R LA CHy 9, CH, &8 97.86%, CO, &r& 1.468%, HARAHTas R ILE 1.

’T

Table 1. The component of the perforation in certain shale gas platform
1 EESTESRETR

i H 45, mol% iH 458, mol%

1. HE(Cy) 97.856 8. Tkit (CoH 0.000

2. ZKi(Cy) 0.206 . LA (H,S) 0.000

3. Hi%iE(Cy) 0.004 10. —EAMHK(COy) 1.468

4. 7T EE(ICy) 0.000 11. %(N,) 0.432
5. 1E T%E(nCy) 0.000 12. Z(He) 0.028
6. 5IRJE(iCs) 0.000 13. 4(H,) 0.006
7. 1E%E(nCs) 0.000 /

—E AL (g/m?) 26.946 18. R4 T 0.9981
15. Fritk& (mg/m?) 0 19. EfL A HE(MI/m?3) 36.457
16. B (mg/m?) / 20. HHXT 2 0.5716

17. JKEEH5(°C) / 21. ISR (K) 192.13
/ 22. IG5 7% J1(KPa) 4.634
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Figure 1. The position schematic of the corrosioin gas tubulation
E 1 KYERAMIEREE

Figure 2. The picture of the welded crack on the scene
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2.3. BEXRYIEEHR
BT RE BIRSEAS BT, B BURSAS 2RSS RN 1.887~2.775 ml/100g, i HIn A A & &E.
HARRPECAETFRMENT, B4, #ugm X h S & 2008 S80I FE S »BH
HREFRKENERERA JORH TR EESES, LT EWARESESW AT, Sy Beid KM
Bhe = S XM, KE RS S IS T B MR L
3. RYMEBRHRSH
3.1. ERS S
WA GBIT 4336-2016 (i 3 BAAN GG S 8N K ACVR S 1 R 6k 70 B OB (R RE) ) %o o sk e it
TR 30, e R 20 B 2 WA, ZIURE A AL 2 A £ & GBIT 9711-2017 (AR
SRR TN R R G AN ) X L360N PSL2 JoAEHNE I BR, JR4% 0 75 & 1R Bedh B A1
(DHS/YFB.05) %3k .
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Table 2. The component analysis table of the corrosioin gas pipeline’s texture

® 2. KYWEBRMBRRS 7R

RS> VIRIECES PR 2R
Cc 0.146~0.182 <0.24
Si 0.297~0.43 <0.45

Mn 1.27~1.36 <1.4
P 0.0087~0.0097 <0.025
S 0.0034~0.0050 <0.015
\% 0.0020~0.0668 <0.10
Cr 0.0412~0.0516 <0.3

Co 0.0035~0.0058 /

Cu 0.0594~0.0681 <0.5
Nb 0.0167~0.0405 <0.05
Fe 97.9 /

3.2. SHBRLDHT

Wof 2 B BRI A% AL AN [B] (R A B3 42 22 I GBIT 13298-2015 (44 B MAA I T 1Y &M, 4%
DLEE 3. 3 3. WA 3. % 3 WA, SRR SMA LN RIRER G 155 XIS AHZEZURLIR DT GAE;
A0 X AR GUN 2 IO TR AR RN 5 [RAK . 129 R0 BG4 4 A AL 231 RE 7 A FH S b HE O I 2
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Figure 3. The metallographic structure analysis of the corrosioin gas tubulation’s welding line

3. KRMERIBESHBERD

Table 3. The metallographic structure analysis result of the corrosioin gas tubulation’s welding line

=3 KMERBRESHBANTER

pste GEENES i X
HIfifR: IAF + PF + B;
WA PF+IAF+ D& P; B+ /bEPF+P PF+P+MA

RiE: PF+P+B

3.3. EMSHT
RBOE BeRE S B L BE TG S R, WK 4, IREEPIMIAR IO B A 24240, R
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MBEJEAFAEZE S, SR8/ AT Wi 5 1 BEJEAH 22 0.1~1.8 mm, N SR IHI/INEEJE oty SR i o] LS 2k, AR A
Wor i, ERAMAFIEAFAERZ R, EEHEF RV, RIS RIEH[2]. FeEX A L,
ROREE RIS 3 mm, WK 5.

Figure 4. The macroscopic feature of the corrosioin
gas tubulation’s wall inside
4. KYMEBRRE R

Figure 5. The macroscopic feature of the corrosioin
gas tubulation’s welding line
5. R ERIRERNFS

3.4. SEM RIS
MRS B R g TP AN EURE, S TESCAN VEGA I 394 - 5 fss o 2 st AT # i KT T FrRa ki

TEBEE ST -
1) RO oW s Hr
A BT SRR SRR R e, AL S ERWE 6 Fan. MNERRTLIEH, Zant

HT R BEEMRIH AR X, ROy RNF R RESE, ¥ RBE EFEZ %05 HosiRa
ZIERTIREF A X[3]. BETFAERD BMAAL, REREIVEX BHAARE, RAEERE.
REDEH, H2 LTI EREREAA L, FEE Al B L.
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Figure 6. The SEM microscopic observation of the corrosioin gas tubulation
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HOGERIREEENEE, CHAR T RAVEREEIN, MUMERID A EER, WK T,

X 7 ZRTFRIX WS R IREON 2 R 8RR, RTRSHIRIE VU R 3 F, mTEE 3 2 25 T8U PR AR
1, IR AT — AL R, (EARAIIRHIREUR, XIT 2L A R .

ZECVBTTII R, R HR 7y XIS A BRI A, (B RE 23 A BT 11 D g 1 At L0 At 2
SURFAE, AR 1A DX AL B (R S0 DO AR — 2

3.5. B9

Ao A R O 5 3 PR T S Rl B L % SR R B S W 1 XIS o, SR EDS M S ikt )
J%73 e PR i UK R B G2 i DS iy ) 3t 4T XRD WK, SR LI 8. K 9. & 4.

X T BRI BEAT EDS ZR4ad, WilEl 9. & 4 Fran, NIRERGUT R 7 55 oK B EUNEUE 1 E
Yy, EDS KM EENEM, HPREETR S, PERILFR, MlXIEARSEE ClTRMA
EE /B
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EHT = 15.00kV WD = 12.83 mm

Signal A = SEI

Mo =602 400 ym
" —

200 um
EHT = 15.00kV WD =11.56mm  Signal A = SEI  Mag = 100%

- -~

PERIRIX 3

EHT=15.00kV WD =11.56mm  Signal A = SE1 Mag = 100% .ZW#m

Figure 7. The three open source area
7. ZRAFFREX

Figure 8. The surface morphology of the corrosion products
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Figure 9. The eds figure of the corrosion products
B 9. Eih =) eds

Table 4. The eds table of the corrosion products

4. B eds |

JLE 2R HEEASW SRR
C K %% 9.42 29.34
o K 4% 5.79 13.55
Fe K 2% 80.33 53.82
cl K Z#& 0.57 0.61
Mn K 2 & 1.29 0.88
Si K 2% 0.25 0.33
Cr K 4% 0.22 0.15
S K 2% 0.05 0.06
p K Z&% 0.12 0.14
Sy 100.00 100.00
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Figure 10. The XRD of the corrosion products
10. JEh/=49 XRD
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FRAE P 10 JE pd= 4 XRD R4 B o, Ja =) = B a4 N FesO4 Fl Fe,Oq; HRIEMIA 73 H7 45
BRI, SRR BB AT 78 w5 BN B B B R, IR ARG I B A R e R, 4
4 EDS K556 45
36. KMERIEESSESN

I RE BIEEIX A S BRI RNE 5 Pias. #EAARKE 0.0899 g/L #14, 1 ppm #HH4TF 1.11
ml/100g. R4 XA S EEBIRAES E.

Table 5. The hydrogen concent of the welding line, heat affected zone

Fo RE. REMXESE

5 H/ppm Hg/ml/100g Il A
JREETI 25 2.775
Yo SR 18 200 0.12 ml/100g (L360N #7 5f% 4

0.43 it5)
FEZM X 1.7 1.887

4, KYIEA S

1) EBAE IR — E R E R R EE AR R R BRI, BeEE . RIEIE. IREEMRELR R
EPLR, XL 2 5] R AR B [4]

2) GBI BE B R ) 32 BN FegOyo

3) EBREINGEIA X ATAE KRG, L0025 HO T 15 AR 5 /T G ma X 143k 4 XORIAF A% B 45 X
(IEKIX), FVYF Y R, #0285t o B e RaUMy B LA KEHM /N3, ABIER TR AT,
KRB RL R BRI T IR X . RGGRAMY RIS NI Mg iR A8, gyl oK
BRSO Ai N TOIRER ek, ARSI BRCAR XY e . S SUR I A M 1 v A 2 W 24 5]

4) EBRGE A BRI S5 RN 1.887~2.775 mI/100g, B il A A A& .

LG LRIEE R IR R IAREE X IAFTE R, (HIBATH Ja RINZ 5% SR AP RLL, R
DU [R]85 A AR BORE S AT 25 51, IR RGO IR A RGO R I IR RS,  HONHE AR
L, IR N I AR SE R A S B S RS R R

ARAB AR S AIRT S o R S B0IE W, %350 - E TE RSN 2 H A TR RS, BT B4 TAE HAKHT
AL TRAR R, DRI PRBE 5 1 Py BE AN 1 X SR 28 5 AP AE R A5, ARy Ik S Bk AR 1R M s B ) 2
BN, B SKMESREEIE NGRS R SBURSEA S Sl br. [R5 R UG SE A7 K & B0k F
BRIE RN SFLOEVEICIE R IL), TFE R e S SALIRHE: WHREA S BN, 4RIWRIAECHFEFR
MIENL T, R4, #upm X b A & S A SBOT R0 TG T8 AR R T K E IR AR R A Kk
i RS BT, b TIEEAREE WY H, ARy Bl MR =R R X, K&
ZUWT A Y T 2 MLL[6]

5. GILREW

1) BT UL RSO R, IR BE B R S, i 55 & GBIT 9711-2017 AR
IR TN 2% R G AN XF L36ON MRHKIAEGHIE, PRI S R AR iF RIS TR R 5 .

2) GBI SIS AE o BT A R RS B BN IR A AU AL IR RS, I IR A (1 B 4R Hh R 4
HEAS BRI RAUN K E .
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3) AXFLLESEERSEE, FATEWY K FRIKFRAL ETE AR R A L, S R sk
BEATACEE, (RIS o SR U TE IS AT I RE P K BRERAS U AR 5]

4) SRAGRETE S SR R TR AR B, D) e E AR E o TS RAT AR,
IR E AR EOL AR B R h . FN, WSROI T AR R R, U R T AN SR B R I R
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