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ogy for pipelines (here in after referred to as MP-ICDA) and explore the application steps of this method in the domestic field,
S0 as to provide some reference for the domestic internal corrosion direct assessment method. Norsok M506 internal corrosion
predictive modeling was established based on the actual working conditions of the pipeline in the east seain China to simulate
and analyze the internal corrosion conditions of pipeline through the hydrodynamics theory. The internal corrosion direct as-
sessment was carried out by four steps: pre-assessment, indirect inspection, detailed examination and post-assessment. When the
whole internal corrosion rate of pipeline was greater than 0.25 mm/a, the corrosion degree was serious. The corrosion rate of
low-lying part at 1.5~2.5 km and the inlet and outlet risers increased obviously. The high risk points of corrosion were related to
the flow parameters such as slug flow state and liquid holdup. The on-line detection results were basically consistent with the
model prediction results, thus proving the reliability of the model. According to the level of corrosion and the standard period of
re-assessment of the internal corrosion, the pipeline re-assessment interval was one year. ICDA method can accurately predict
the condition and risk of corrosion and provide an effective method of internal corrosion assessment for subsea pipeline not
suitable for internal inspection. It has a certain guiding effect and reference significance for the prediction of the location and
risk level of corrosion in multiphase flow pipelines. The kinetic parameters of the fluid have great influence on the corrosion
rate. When the MP-ICDA method is adopted, the appropriate internal corrosion prediction modeling and pipeline operating pa-
rameters should be selected. During the normal operation by subsea pipeline, ICDA can be checked for several times to improve
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the accuracy of corrosion prediction.
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Tab.1 Operating parameters

DAFR R 2R i vt SR 2 AR ST A N E R 42 No. ltems Descriptions
i MP-ICDA J7i%:, BARG B s S g i . 1 Inlet pressure 1910 kPa
. 2 Outlet pressure 1050 kPa
2.1 FiEM 3 Inlet tersperature 21°C
ZAM S K IR 1E T 2006 4E4% 77, % it F iy 20 4 Outlet temperature 18 C
K% 6 km, EIEMY N APl 5L X52, SMEN 5 Gas 1340 m*d
219.1 mm, BEJEN 12.7 mm, HEAEE, BiTEh 6 Oil 35 m*d
WEH 3 mm, WiTJES N 3 MPa, I Rk#EOE N 7 Water content 0.4%
1.9 MPa, HLTNERZE. Bl 2 HMEETL R, &
BIVRIETBROLE 1, IR LK 2. %0 SmmEs
Tab.2 Gas component
v No. Component mol %
207 1 N, 0
£ or 2 CO, 2.04
g0 3 CH, 90.01
§ sl 4 CoHe 4.41
7 ol 5 CsHg 2.44
6 i-C4H10 1.25
—80F 7 n-C4H1o 0.39
100550 051.01520253.0354045505.56.06.5 8 1-CsHi 0.14
Pipeline length/km 9 n-CsHio 0.02
K2 EHEFLERE 10 N-CeHyq 0

Fig.2 Elevation along the pipeline
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Tab.3 Feasibility analysis

No. Category Pipeline condition Feasibility
. . I . The information

1 The information about pipeline shall be collected as much as possible. can be identified Yes
The pipeline is expected to experience multiphase flow and contain a continuous .

2 phase of liquid crude oil/condensate, water, and gas along a region. Multiphase flow ves

3 _Internally coated pi pellngs can not be assessed with the same deliverables as an Uncoated pipdline Yes
internally uncoated pipeline.

4 The pipeline operator/producer shall define MP-ICDA regions from the data col- The whole pipeline Yes

lected in the pre-assessment step.
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M 506V U SR BB AT 45 Lk s AR B, DA A I Y
JE RS
2.2.1  Norsok M506 & £!

Norsok M506 & {i F i 45 84 % H i = Br -
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N5 3y Y1) 55 22 75 PR R B Y s, 3 H]
T 5~150 “Cifit FZIEH N CO, JE M BRI T /Y % 18
JE il A

HiREZ R 5 CHY .

CR, =K, x fcoc';”ze x f (pH)t x107+8 D

YR N 15 CHY
s ]—0.016+0.0324Iog( fmz)

CR, =K, x fgc')sf X(E x f (pH)t x107®

(2

MYR R 20, 40, 60, 80, 90. 120, 150 ‘CHi:

S -0.016+0.0324l0g feo, )

CR, =K, x 122 (1_9] « f (pH), 10"

(3)

A fcojﬂl%‘E}EE@ CO ke (Mt (4) &

13) , Pa; SHEEMBIYIS), Pa; Kb 5ilBEA KM

WEC (WK 4) 5 f(pH) IR EE t Y pH 2 A1
CR MBI A, mm/a,

0.000 01p(0.0031-1.4/T
10 p( )

Pco, * :

p < 25 000 000 Pa

co, = 250(0.0031-1.4/T
o, x 107 )

Pc

f (4)

p > 25 000 000 Pa
A TRHEE, K; p ARG ELIET, Pa;
PCOZ y‘j COZ ﬁ}i’ Pao

& 4 Norsok M506 # &I f AER{E
Tab.4 K, valuein Norsok M 506 model

t/°C Ke t/°C Ke
5 0.420 80 9.949
15 1.590 9 6.250
20 4.762 120 7.770
40 8.927 150 5.203
60 10.695
222 REHHhZESZH

HR A5 18 SR AR S AR B S ) 45 ISR
WA ORERE N 21 C, WRIEE N 18 C, &4k
R R 1.05 MPa, i &l 1340 mPld, i
Wl 35 m¥d, & /KN 0.4%., Norsok M506 F&
I CO, B /R34 ( CO,fraction) i H N 2.04%,
AR H B B K COL 43 R A 1 MPa, AR JE Bz 7K
JO K I #% B, HCOs 7% i ( Bicarbonate ) % B A
0.0074 mol/L, T L bRzt hAIE S M, A
AR S 1 %% (Inhibitor efficiency ) 1% & 4 0.
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Fig.4 Change of gas and liquid apparent flow
rate along the pipeline
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Fig.5 Change of ID and liquid pH value along the pipeline
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Fig.7 Change of corrosion rate along the pipeline
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Fig.8 Internal detection result of riser
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