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The Problem

m Intelligent pigs are widely used

m Large guantities of data are
collected

m Defects are generally reported in a
simple spreadsheet format.

m Simple clustering and defect sizing
leads to safe conservative
assessments
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Outline

m Inspection Technology
— MFL
—UT

m Defect Sizing

m Defect Assessment

m ‘Complex Shape’ Assessment
m Case Study
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MFL Inspection
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MFL Defect Sizing

m Relative measurement

m Depth
— Signal amplitude
—Number of sensors affected

Flux Lines E
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MFL Data
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UT Inspection

Timer

TIT Transducer

ctand off Back wall echo

Pipe wall
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UT Defect Sizing

m Absolute Depth/Wall Thickness

—Time difference between echo
signals

ctand off Back wall echo

Pipe wall
APA
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UT Data

oFn

PENSPEN © @



Individual Defects
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Clustering
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Upstream Relative Absolute Comment Feak Length ERF Orientatior
Girth Weld Distance Distance Depth (mm) (hrzs:mins)
(metres) {metres) {Yawt)
20 10.6 19.6
40 9.7 29.4
S0 a7 301 NWT 7.80/9.53MM
&0 3.0 331 NWT 8.52/7.80MM
.2 33.3 "EXT ML 21% 74 0.260 02:15
63 0.2 333
L% T
2.0 28.7 "EXT ML 0.406 05:45
2.1 3896 EXTML 0.245 05:00

G 3.0

425 NWT 9.53/7.30MM
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Cluster
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Evaluation Based on ‘Actual’ Shape

m RSTRENG — Riverbottom Profile
m DNV RP-F101 Complex Shape Method
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RSTRENG mn_{_mn

0.00 1.27
12.70 1.62
20. CORROSION S 40 1o
20.12 INTERNAL PRESSURE (BURST) 28,10 095
(RSTRENG) £0.50 1.02
KIEFNERJ.F., VIETH,P H.; 4 Modified Criterion for Bvaluating the Strength of Corroded Pipe, Final 53.50 2.|:|3
Eeport for Project PE. 3-805 to the Pipeline Superwvisory Comumttee of the Amencan Gas Association, ?E.ZD 2'54
Battelle, Oluo, 1959 56,90 5 E4
Reference should be made to the Pipeline Defect Assessment Manual 101.60 254
A 114.30 254
127.00 275
139.70 608
16240 3.8
syrmbol, units value 165.10 254
outside ld|ameter D, mm 914_4‘ 177 a0 579
wall thickness t, mm
specified minimum wall thickness t, mm 9.906 130.50 2.73
203220 278
hydrotest pressure har 75.0 215890 2584
design pressure bar 60.0 228 60 1.02
MAOP bar 60.0 241.30 0.51
,_ _ 26400 0.00
minimum design temperature c
: - 12.00
grade [AFI 5L or equivalent) HEOD
SMYS M 4137 10.00 4 >
SMTS M 517.1
8.00 -
maximum corrasion defect depth d, mim 5.08
dft, percent 51.28 ?} 6.00
raximum corrosion defect length {langitudinal) 2c (L), mm 254.0 e v
4.00
predicted failure stress Nmm# 413.63
predicted failure pressure Ps, bar 89.62 2001
safe operating pressure PSO", bar 59.99 0-000.00 so.‘oo 106.00 156.00 20(;.00 25(;.00 300.00
Length

T,
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DNV RP-F101

0.00 3.80
PIPELINE DEFECT ASSESSMENT MANUAL ol 7
20. CORROSION 3:33 13123
20.12 INTERNAL PRESSURE (BURST) jgg ]?:32
DNV-RP-F101, Corraded Fipeliner, Det Norske Verttas, 1999, gig H?i
720 1186
Reference should be made to the Pipeline Defect Assessment Manual oml
y 18920 1242
175.40 13.41
181.50 14.28
187.70 15.04
193.90 15.67
200.00 16.19
206.20 16.59
symbal, units value ol oot
outside diameter O, mm 762.0 o
. b |
. w;ul! thickness . t, mm gjg;g ]gg;
specified minimum wall thickness t, mm 221 200 1619
261.30 15.04
hydrotest pressure bar 75.0 e
design pressure bar GO0 Ty
MAOP bar 60.0 s g
304.50 14.258
- 0 3070 1504
grade (ARl SL or equivalent) AB0 FeL 157
SMYS Mrmmm™ 413.7 0 165
= 335.30 16.87
SWTS rmm 5171 34140 17.04
347.50 17.10
353.60 17.04
2/3 Charpy V-notch impact energy J G2.0 i
372.00 16.19
- - 37840 1567
maximum corrosion defect depth d, mm 171 430 1504
dft, percent 7738 e
maximum corrasion defect length (longitudinal) 2c (L), mm 5720 e

'lTower bound’ predicted failure stress Nmm* 201.81 56550 1174
H66.40 11.53
'lTower bound’ predicted failure pressure P;, bar 120.56 70 1123
5850 1030
. 56960 961

safe operating pressure Psop. bar 86.8 o040 870 PENSPEN
572.00 3.90



Example 1

oFn

PENSPIN °. @






Rectangular Profile
Fallure Pressure 219 bar

Flat Bottom Profile
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Riverbottom Profile
Fallure Pressure 305 bar

River - Bottom Profile
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Example 2

Assessment | Data Maximum | Length | Defect Profile | Failure
Reported | (mm) Pressure
Depth (%t) (Bar)
Standard MFL pig | 63 330 Rectangular | 53
‘Cluster’
Expert MFL pig | 63 330 ‘River-Bottom’ | 113
' Boxes'
Expert External | 50.5 1760 | ‘River-Bottom™ | 85
uT
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Inspection/Repair Can be Expensive




Summary

m Defect profile data gives assessment
nenefits

m Profile data is collected anyway and
so should be supplied in an
accessible format with the inspection
report.
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