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Abstract

Pipelines have the highest capacity and are the safest and the least environmentally disruptive way
for gas or oil transmission. Recently, failures due to corrosion defects have become of major concern
in maintaining pipeline integrity. A number of solutions have been developed for the assessment of
remaining strength of corroded pipelines. However, these solutions are known to be dependent on
material properties and pipeline geometries.

In this paper, a Fitness-For-Purpose type limit load solution for corroded gas pipelines made of the
X65 steel is proposed. For this purpose, a series of burst tests with various types of corrosion defects
are performed. Finite element simulations are carried out to derive an appropriate failure criterion. And
then, further, extensive finite element analyses are performed to obtain the FFP type limit load solution
for corroded X65 gas pipelines as a function of defect depth, length and pipeline geometry. And also,
a window based computer program for the assessment of corrosion defect, which is named as COPAP(COrroded
Pipeline Assessment Program) has been developed on the basis of proposed limit load solution.
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Table 1 Geometrical configuration of burst
test specimen.
Test No.| {[mm] | c[mm]|a[mm], a/t Burst
) mie ’ Pressure(MPa)
DA 200 50 4.4 (25%) 24.11
DB | 200 | 50 |88 (50%)| 21.76
DC | 200 | 50 |13.1 (75%)  17.15
LA | 100 | 50 (8.8 (50%)| 24.30
LC 300 | 50 |8.8 (50%) 19.80
CB 200 100 |8.8 (50%) 23.42
CC | 200 | 200 8.8 (50%)| 22.64
L=23m, D/~762mm, (=17.5mm
L S |
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Fig. 1 A schematic illustration of burst test
specimen

Fig. 2 Picture of burst test equipment.



Table 2 The analysis matrix.
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4. Corroded Pipelines Assessment Program
74t

Fig. 3 A typical finite element mesh for an

elliptical corrosion pit.
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Fig. 5 Flow chart of COPAP.
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Fig. 6 User interface window of COPAP.

18t thg L& AT diolEjE o] 2o H&
F AFo2M FF EAD 259
Mz golaitt ALEAZNEH Yy
zkg il ofs) AitEo R
T4 EE BRF AR dU9IAS
Fig. 5= COPAP2] Flow ChartZ4 3
Hrtslr] Yk L2 AgHA
Rul=g

COPAPL T3 e s7kx RE2 FAs%H
=3

N
==
=
2

) H) o]

I 39 32 o

=
o}
=
=

- olge AE B FA dolHE g
= AFERD ddE ol
- vl FAYY volHE A corrosion
profile ¥ &%
- B4 w#e] {2 mE BE4E AdEE 3
S RARR: P
- 2% HJrkAe) gk mhxety g Tz E
BojZEE= faZgo) R
- AE BEAXNE BYste AE EAA Hol
Eo] R
4.1 ALEAL QlE{E| O] AR
AHgAE RIEjHol~RE AE B4R A
dole g d¥ds EEolg. Algzbrt sjfe
2174, BF, design factor, 1 FAE, FEAEE
A3 COPAPE 3 31§ Z§ 4L At
$rh(Fig. 6). Al8-A= corrosion profile A}F-8o] %
5 AHEA BRIl AR AHSA HiE
corrosion profile A8 5 a1 F2zlolg}

21,
- M\ e o 5
¥alzlo) ety o ulg

CER-I=



o] el
¢ Baguiay

& imigulyr g

Tngyemint. [T

Insgactid $hak

rofite

CORROSION LENGTH [}
260 az0 5760

Efactvs Longh fmm) - 404,00 Efectie Area fm 314538

Fig. 8 Remain strength assessment window using
corrosion profile of COPAP.,

4.2 Corrosion Profile ¢!245

AL&AL Qe H o] 284 corrosion profile S A

fs

ARE 4¢ HAEEHE ZEZA corrosion profile
dolElE Y=t} corrosion profile YEEE=
SAdo7F dA Aok e @e Aew
TEHsd 4 Holst dAY A9 Aoz
SA Aol TS dHEFY wg G =
7F A A 7L &ol8lt} Fig. 72 corrosion profile Hl
olEl7} fdEd 2&S vehdl Ao A 9%
of W& HolHEE g2 AolE ol2oz AF
o] 7}&3c}

43 FoiZdT gote

-457-

(e[ {vieta s [ Glimate So |

BASE 200.00 450.00 550.00 510,90

COPAP.

corrosion profile2 A}&

FAzlolvkg g

N
9,
o
=]
=
(=}
2,
<)
3
ol
=
=}
=
&
o
>
-
o fu

effective area, effective length #4& &
A Hr7td A#E vlgo g COPAP
9 A = ByEAA e BEA2E A

rlo S8

44 ClAB ol %

HaZeol Rt Qewe
2%g RuAs 1z Pz
o, upebx] ALEAE 2ol

uck 44 ¥ & ek

7
i)

e}
WP o X

2 3o

45 M2 A= ololEim ol AR

Bagel A SHAE Holguo]An
2 Agel @A,
cdor FASC Tk 4
7, ARl HFel gola)
AR Qe o] 2

th(Fig. 9).

ot
rr
ol

i

_Nd,“

flr :(H:

O

L oo
ol

O
e

2
N
2 *
)
o)
T

-

)

\

e Mmoo o) o
ox Mo ox i

'

N

Sy
T =

5. 71 2O utel vl
P WelPEE Bilshs ZRadom
= @A RSTENGe] @] 2o]i glvh. RSTENG
= 19891 American Gas Association (AGA)Y "A
Modified Criterion for Evaluating the Remaining

Strength of Corroded Pipe" = 7

B



Table 3 Comparison of COPAP and RSTRENG

COPAP RSTRENG
. Input data Corrosion profile

Evaluation . .
procedure Corrosion Proﬁle Input data

Evaluation Evaluation
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The
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Result Report & Graph Only report
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