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Reassesment of the Aging Arterial Gas Pipelines
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Summary —The topical problem for transmission pipelines, whih are
exploited after the end of predicted exploitation ifetime, is the
assessment of technical condition and prognosticati of residual life.
Because of remarkable expenses, which arare necaygstor complete
renewal of exploited pipelines, currently the explitation is performed
following their technical condition. The usage of nodestructive
diagnostic operation methods, where the in-line insection apparatus
is used, lets to detect and identify the significarguantity of defects to
determine their geometrical parameters with quite figh degree of
credibility. There are also cases, when results ofline inspection do
not conform to results of local diagnostics. In thee cases the
additional calculation of allowable pressure of pigline section that
has certain defect is performed. At this paper on®f these cases is
discussed. ASME manual for evaluating the remainingtrength of
corroded pipelines. [5] It is a supplement to the SME B31 code for
pressure piping. The manual was developed in the tha sixties and
early seventies at Battelle Memorial Institute (U8) and provides a
semiempirical procedure for the assessment of corded pipes. As an
example the analysis of corrosive type defect wile performed. The
calculation on residual strength will be performed.

Key words- Gas transmission pipelines, analysis of defect,
calculating of allowable pressure.

|. INTRODUCTION
Offshore pipelines transport large quantities dfaoid gas vital to

our global economy. [4] Any failure to ensure thafes and
continuous operation of these pipelines may havdolse

economic, environmental and life-safety implicaionA
prerequisite to pipeline safe operation is asswat
structural integrity to a high level of reliabilitthroughout
their lives. Such integrity may be threatened byedcks
introduced into the pipeline system during fabitat
installation or operation. Since it is impractitalprevent all
defects from occurring and because not all defeuts
harmful to pipeline integrity, it is essential te kable to
distinguish defects that can be tolerated from ehtisat
cannot.

IMETHODOLOGY

Based on analysis results of the corrosion defattse, the
DNV RP-F101 method is more conservative then either
ASME B31G or the RESTRENG methods. However, in
terms of the variation coefficient, the DNV RO-F1@kthod
proved to be the most accurate of the three methods
examined, and the ASME B 31G seems to be most aiecur
of the methods.[6]

Figure 1 presents a list of methods available fatrasion
defect assessment. Methods are grouped verticgllthéir
type, codified methods or others, and horizontaly their
applicability, pressure or combined loading etcséssment
of other methods, except for RSTRENG, was not fesi
because of a lack of information. [1]
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Fig.1. Methods for Corrosion Defect Assessment [1]

ASME B31G is a manual for evaluating the remaining
strength of corroded pipelines. [5] It is a suppdainto the

ASME B31 code for pressure piping. The manual was
developed in the late sixties and early seventteBadtelle
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Memorial Institute (USA) and provides a semiemgikic
procedure for the assessment of corroded pipeedBas an
extensive series of full-scale tests on corrodex giections,
it was concluded that pipeline steels have adedoatghness
and the toughness is not a significant factor fa tefect
calculation. The failure of blunt corrosion flavwsdontrolled
by their size and the flaw stress or yield stre$sthe
material.[2]

Figure 3 presents a flowchart for the B31G methogut
parameters include pipe outer diameter (D) and wall
thickness (t), the specified minimum yield stren@@MYS),

the maximum allowable operating pressure (MAOP),
longitudinal extent of corrosion {.and defect depth (d). The
procedure works as follows:

Step 1. Compare the defect depth (d) to the nomival
thickness of the pipe (1). If d/t is less than 1@Bgn pipe may
remain in service after arresting corrosion. If id/tgreater
than 80%, the pipe must be repaired or replaceardeéturn

to service. For values of d/t between 10% and 8€#y on

to Step 2.

Step 2. Compare the measured longitudinal extent of
corrosion (L) to the value from tables providedhe manual

for (L) or from:

L, = 112B/Dt 1)

where D is the pipe outside diameter, t is the mainivall
thickness, and B is defined as:

2
B= [L} 1 ©
11d/t— 015

B may not exceed a value of 4. If L is equal tdess than |,
then suspend further corrosion and return pipetaice. If L
is greater then 4, carry on to Step 3.

Step3. Compare MAOP to the maximum pressur® (P
calculated from

2d

3t

(3
1_2(dJ
| 3ltWAZ 41

P =11P

When A, defined below, is less than or equal to 4.0

P = 1.1P(1—%) (4)
When A is greater than 4.0

P is the greater of the established MAOP or
P=2(SMYS)tFT/D with F being the design factor antdéing
the temperature derating factor from the approprigB81l
code. A is defined as:

L
A= 089 & 5
{= o

where L, is the measured longitudinal extent of the coetbd
area.

If the established MAOP is equal to or less thgrrépair or
replace the section and return pipe to serviceeduce the
MAOP and return pipe to service.[1]

Results

Maximum allowable operating pressure calculation

TABLE 1. Defect parameters

Defect parameters (in-line inspections results)
Corrosi | Lengh | Width | Depth | Wall | Pipe outside
on t (mm) | (mm) | thickn diameter
Type | (mm) ess (mm)

t(mm)
Extern | 695 255 3,6 9 720
al

Maximum allowable operating pressure=R4,5 MPa (in-line
inspections results)
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Fig.2. Magnetogram of the defect (horizontal avelistance in m, vertical axes — time in hours)
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Step 1. d/t > 30%
Step2.Lc>L
Step3.A=4.0;F

5.06 MPa

It applies to corrosion defects only in the bodytleé pipe,
which have relatively smooth contours and cause dtess
concentration.

It applies to pipes under internal pressure loadinlg. [3]

Maximum allowable operating pressure=P5,06 MPa (local

diagnostic results)

Limitations on the use of the B31G procedure inelud
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Fig.3. ASME B31G Assessment Procedure [5]
TaBLE 2. Defect parameters (local diagnostic result)
Defect parameters (local diagnostic results)
Corrosion| Length| Width | Depth | Lc dc | Surface| Wall Pipe
Type (mm) | (mm) | (mm) | (mm)| (mm) | Finish | thickness| outside
t(mm) | diameter
(mm)
External 555 223 2,5 567 2.5 - 9 720
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I11. CONCLUSION 3.  Shandong P.R., ,Detection and estimation of oil-gas pipeline
corrosion defects”, publication 2002;
4. Anintroduction to pipeline peggin&@PSA Publication 2004;

5. ,ASME/ASME B 31 G. Determining Remaining of Corrate
pipelines:Supplement to B 31 Code” — Pressure Piping. 1991;

6. Kiaumos IL.B. “Anamn3 HOPMAaTHBHO — TeXHUYECKOU 0a3bl B

As the result we can perform following conclusions:
In-line inspection results and local diagnostic uiss are
different. European operators sometimes use iniispection

tools for pipeline diagnostic. It is very expensimethod, and as 06MACTH  MpOMBIITCHHOM  GeiOMACHOCTH  MATHCTpATSHEIX
the result it often gives to operators incorresutes. It is more rasonpoBooB  pecryOnukn  Kasaxcran”.  AO  “Uurepras
efficiently to use in-line inspection in complex thilocal Lentpamsuas Asus”, T. AcTama, Pecry6mika Kasaxcram. Full
inspection. Usage of those methods in complex git@s text: www.ogbus

operators more correct results.
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Aleksejs Batrakovs. NovecojoSu mgistralo gazes vadu izerteSana

Masdieras naftas un @ges fipniedba caurdvadu transportam ioti liela loma. Pirmim kartam tas ir sakms par gzes fipniedbu, kur caurivadi ir viengais gizes
transporgSanas veids nad ieguves vietasidz patrétajiem. Avarijas caurlvadu maistrales biezi vien noved pie ciéku upuriem, izraisa saiddanos, vides
piesimojumu un lielas ekonomigk izmaksas, kas satsts ar agriju likvidéSanu un raZo$anas atjauno$anu. Sodimsl sismas caurlaithas palielia$anas
uzdevumam irgnosaka @ ar esods sistmas tehniskais ®toklis, ka af javeic tis remonts, lai uztétu §s sistmas darbsfju. Magistralajiem gaizes vadiem, kuri
tiek ekspluatti Iidz kalpoSanas laika baiy, aktuila probEma ir noteikt to tehnisko ®tokli un prognozt atlikuso resursu. No daudzajiem faktoriem, kursaka
gazesvadu resursu, ifigdala visdaZdako defektu rato ietekmi, k& an vispargjo un lokalo fiziski-mehanisko meila caurdu ipadbu degradciju. Lai paaugstiitu
ekspluatjamo caurlvadu objektu drabu, arvien plagk tiek pielietotas caufuada sienas &tokla testSanas diagnostikas metodegpasu diagnostikas n, kas
tiek ielaistas cauimadu iekSied. Nesagraujas caurules ielgas diagnostikas kontroles metodesj ar pietiekoSi augstu precitiés pakpi atklat un identifict
lielu defektu skaitu, nosakot tgeometriskos izerus. Bet gaas af, ka iek$jas diagnostikas kontroles rezititneatbilst lolilas apsekoSanas reziem. Sajos
gadjumos veic papildus agkinus, lai noteiktu pilujamo spiedienu cautubr konketu defektu. SekojaSdarls tiks apskats viens no Siem ggdmiem. Ka
pieners, tiks analizts korozijas defekts. Tiks izpil atlikudis stipibas apgkins. Rtijuma rezuliti palidzes izdatt sledzienu par defektaistambas noertgjumu.

Aunexceii Barpakos. OLeHKa cOCTOSIHUS yCTAPEBAIOIIMX MATHCTPAILHBIX I'a301IPOBO/IOB.

Ha ceropusmumii 1eHb pONb TPYOOIPOBOAHOTO TPAHCIOPTA B CHCTEME HE(TAHONH M Ta30BOH MPOMBIIIICHHOCTH Upe3BHMAiiHO Benmka. B mepByio odepens 1o
OTHOCHTCSI K Ta30BOM NMPOMBIIUICHHOCTH, IJIe TPYOOIPOBO/bI SABIAIOTCS CAMHCTBEHHBIM CPEICTBOM TPAHCIOPTA ra3a OT MECT AOOBIYH K MOTPeOUTENIM. ABapiH Ha
MAarucTpaJbHBIX Ia30IPOBOJAX 3a4acTyI0 MPUBOMAAT K YENOBEUECKHM JKEPTBAM, OTPABICHHUIO, 3arPSA3HEHUIO OKPYXKAIOIIEH Cpefbl M OONBIINM HKOHOMHUYECKHM
H37IepIKKaM, CBSI3aHHBIM C JIMKBHUJAIMEH aBapuil M BOCCTAHOBIICHHEM HPOHM3BOACTBA. Hapsiny ¢ 3amadeil yBemudeHHs NMPOILYCKHOH CIOCOOHOCTH CHCTEMBI, CTOHT
3a/1a4ya ONpPE/CICHHUs TEXHNYECKOTO COCTOSHUS YXKE CYIIECTBYIOIICH CHCTEMBI M €€ PEMOHTA U HOJIepXKaHHus PaboTOCIOCOOHOCTH. AKTYyalbHON MPoOIeMoit Jutst
MAarucTpaJbHBIX Ta30IIPOBOJIOB, KCILTYaTHPYEMBIX 10 OKOHYAHHIO CPOKAa CIyXKOBI, SBIIIETCS OLEHKA TeXHUYECKOTO COCTOSHUS U MPOTHO3HPOBAHHE OCTATOYHOTO
pecypca razonposoza. 113 MHOXecTBa (paKTOPOB, ONPEIEIAIONINX PECYPC Ta30IIPOBOIOB, CIIEAYET BBACIUTD BIMSHUAEC BCCBO3MOXKHBIX Ae(EKTOB, a Takke OOIIyI0 U
JIOKAJIbHYIO JIerpajalnio (GU3MKO-MEXaHHYECKUX CBOMCTB MeTauia TpyO. [l MOBBILICHHS HAaJEKHOCTH SKCILTyaTHPYEeMbIX 0OBEKTOB TPYOOIpPOBOIOB BCE Oolnee
IIMPOKO HPHMEHSIOTCS METOABl TECTOBOTO AMATHOCTHUPOBAHUS COCTOSIHUS CTEHKH TpyOOIpoBOJa HPH IOMOIIM IIPOIYCKAa CIEIUANbHBIX BHYTPHTPYOHBIX
JIIAaTHOCTHYECKHUX CHapsIoB. Vcronp3oBaHHE METOJOB HEPa3pyLIAIONIEro KOHTPOIJS BHYTPHTPYOHOH IHArHOCTUKH MO3BOJIIIOT C JOCTATOYHO BBHICOKOU CTEHICHBIO
TOYHOCTH OOHAPYKMBATh U MACHTU(DUIMPOBAT 3HAYUTEILHOE KOIMYECTBO A()EKTOB JUIs ONPEIENCHUS UX TeOMETpHYECcKUX napamerpoB. Ho ecTh Tak e ciydaw,
KOTJla pe3ylbTaThl BHYTPUTPYOHOH IUArHOCTHKH HE COOTBETCTBYIOT pPe3ylbTaTaM JIOKAIBHOTO OOClefoBaHHSA. B 3TuX ciydasx HOpOBOAATCS JOHOIHUTEIHHBIC
pacueTsl Ha JOMYCTHMOE AABIICHHE B TPyOOIPOBOJE C OImpelelaeHHBIM AedekToM. B mannol pabore OymeT paccMOTpeH OJMH U3 TaKUX CiydaecB. B kadecTBe
npuMepa OyJeT PacCMOTPEH aHaIu3 KOPPO3MOHHOro jAedekrta. byner BBINONHEH pacdeT Uil ONPEACICHHs OCTaTOYHOW MpPOYHOCTH. Pe3ynbTaThl HMCCIEfOBaHUS
HIOMOT'YT CJIeJIaTh BBIBOZ 00 OIICHKE OMAaCHOCTH Je(eKTa.
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