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Presenter
Presentation Notes
Introduce yourselves.

We are going to give a case study in using the findings of a corrosion growth assessment using PIIs Run Comparison software, but first would like to explain why the software was developed and the advantages it provides over other traditional methods of predicting corrosion growth.
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Presenter
Presentation Notes
So why do we need to measure corrosion growth?

Read slide.


: Estimating Corrosion Growth Rates

Internal Corrosion Rates

» Worst case estimates from theoretical models (e.g., deWaard &
Milliams, Norsok...).

 Utilise monitoring data, weight loss coupons, probes, etc...

e Limitations - Average rates. None identification of worst
features.

External Corrosion Rates
e Correlations available between soil corrosivity & corrosion rate.

 Monitoring corrosion development in repeat
excavations/examinations.

e Limitations - Prediction is complex & currently no mechanistic
models.

Single ILI Run
e From deepest corrosion defect present.
e Statistical treatment of corrosion dimensions.

e Limitations - Generally very conservative. None ID of worst
features.

Repeat ILI Runs

 Most accurate method available - can provide growth
information at every corrosion site.
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So given that we need to understand corrosion growth rates, what methods are available.

Internal Corrosion

Can use worst case estimates from theoretical models such as de-Waard and Milliams, Norsok, etc.

Alternatively we can try monitoring data such as weight loss coupons and corrosion monitoring probes of various types.
However these methods have the limitation that only average corrosion rates are obtained and worst rates cannot be identified. 

External Corrosion

Can try and correlate soil corrosivity with corrosion rates
Can try monitoring corrosion development with repeat excavations but normally operators try to repair corrosion they have excavated which can often reduce local rates (blast and re-wrap) or stop corrosion growth  (epoxy sleeve repair) depending upon repair method used.

Single ILI Run

Using the deepest corrosion defect in any future integrity study is a traditional way of performing deterministic growth assessments, whilst probabalistic assessments might take account of the statistical variation of the reported dimensions, however whichever method is used the assessments cannot positively identify fastest growing features and indeed are often very conservative due to the need to avoid not repairing a feature that might leak. 

Repeat ILI – RunCom

However, using Repeat ILI data – allows defect matching such that individual defects are paired together and individual feature growth rates can be determined, thus helping  provide the most accurate method available for determining growth rates along a pipeline. 


Determining Corrosion Growth Rates from
Repeat ILI Data

> Feature matching from spread
sheet

shadtsaratetinans dnatuzn

> Featurematching using visual
display software

> Box motching

Increasing level
of accuracy

At least 3 times more
accurate, matching is made
easier
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Matching Features

So matching provides the most accurate way to determine growth rates.
However,  there are a number of ways to match features. In order of accuracy…
Feature (cluster) matching from a spread sheet.
Feature (cluster) matching using visual display software.
Box matching using visual display software.
Signal Matching using RunCom Software


®
Feature Matching from Listing

1st inspection 2"d inspection

Girth Relative Absolute  Comment Peak Length ERF Drientation
Weld Distance Distance Depth [hrs:mins)
Mumber [metres] [metres]

GIRTH RELATIVE ABSOLUTE COMMENT PEAK LEN  ERF  ORIENTATIO 2120 w0 | s

WELD DISTANCE DISTANCE DEPTH (hours-nin: 52| 437134  EMTML i 53 0.315 02:00
No. (metres) (metres) 53 437136 | EXT ML fee 76 0.947 05:45
: 54 437137 | EXT ML 3% 36 031z 05:20

28080 17.9  43335.5 62 437145 | EXT ML e 20 0.4z 0530
28090 17.9 43353.4 ah 437177 | EXT ML 2B 114 0351 05:15
kT 437179 | ERT ML Fore] a2 e 0500

38100 17.8 433712 a7 437180 | EXT ML 193 159 0,961 0500
8110 7.8 43389.0 a4 437181 | EXT ML 142 ) 0.410 0530
28120 17.9  43406.9 EE) 437182 | EXTML 143 1 0.403 04:45
5.3 43412.2 ML EXT 22% 18 0,91 05-30 0.0 437183 19 0.310 04:45

5.3 43412.2 ML EXT 23% 23 091 05-30 G2 437184 2 = 0.310 0500

6.1  43413.0 ML EXT 21% 17 0.91 05-30 0.z 437186 | EXT ML i a0 fLal4 500

9.4 43 L & 9 0.93 05-30 0z 437185 | ERT ML 7 s 15:45

. y q 0 437185 | EXT ML e nave 04:45

o 2341;'1 ML OET 17 & 03-30 105 43TTES v 0.310 05:45

0.2 417.1 ML EXT 0.9 05-00 05 437188 | ERT ML e 151 nas7 0600

0.2 43417.1 ML EXT 0.9 04-30 WE | 437188 CEXTML 203 73 0.331 05:30

10.6 SrH——E 0.91 06-00 103 437130 | EXT ML 13 7a 0329 0545

10.7 43417.6 ML EXT 21% 54 0.92 06-00 104 437192 | EXT ML b al 0833 B0

28130 17.9  43424.8 nz 437194 | EXT ML 133 15 0.310 04:45
nz 437195 | EXT ML 21 20 09 0415

2 437195 | EXT ML 7 15 0.4l 0445

10z 437185 | ERT ML 13 15 nAna 0345

3 437196 | EXT ML 183 50 0.a17 04:45

4 437197 | EXT ML 1653 21 0.410 04:15

Clusters of corrosion in
Listings makes matching
very difficult.

VERY DIFFICULT to ensure correct match

) imagination at work
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Feature Matching From Lists
Because the lists are often made up of cluster of interacting corrosion and the absolute distances and orientations are not exactly the same from run to run it can be very difficult to actually match one line of a list to another, thus making growth determination very difficult.

Add to that the tolerance of the reported sizing and it  is difficult to tell if one feature is growing or is that it has just been measured slightly differently.


»

Feature Matching

2001 Report

Upstream Relative Absolute Comment
Girth Weld Distance Distance
(feet) (feet)
28.5 9019.3 EXT ML
Upstream Relative Absolute Comment
Girth Weld Distance Distance
(feet) (feet)
289 9019.6 EXT ML

s this feature growing?

imagination at work
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Peak
Depth
{Swt)

26%

Peak
Depth
{Yewt)

29%

Even when only a few features
on a listing its very difficult to
say for sure if a feature is
growing - only deepest point is
reported.

Length Width Local Wall Steel
{im) {in) Thickness Grade

(in)

97 77 0.335 x52

Length Width Local Wall Steel
{in) (in) Thickness Grade

(im)

109 80 0.335 A52
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Even if there are only a few features and you can match them, you still cannot be sure if growth has occurred.
Only the deepest point is normally reported.

If the feature is made up of a number of clustered together corrosion it may be that some other point in the cluster other than the deepest is growing, which is not possible to determine from list matching.


>
Feature Matching Using Cluster Display Software
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Even if we have Cluster display software (no signals) it can be difficult to make a match.

Top is the new data, bottom is the old.

The boxes on the left. What happened to the box with a question mark on the new data. Very difficult.

The boxes on the right. Have the three circled boxes now clustered together to make one big cluster and the top is a new feature.

Again – very difficult.


= :
Box Matching

» Even if we try to match boxes — still difficult to get correct!
» Boxing thresholds on ‘old’ data makes matching very difficult
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Sometimes we can get box data rather than cluster data.
Once again, it is obvious how difficult it can be matching those without the signals to compare.


®
GE RunCom Methodology

e RunCom allows us to compare 2 sets of data side by side ensuring exact defect matches.
e Ensures cluster changes have no effect on corrosion growth predictions.

e Thus ensuring the signal that is changing (growing) is identified regardless of whether this
is the deepest feature in a reported cluster or not.

e
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GE RunCom

Allows side by side data views so exact signals can be atched.
Ensures signal that is changing is identified regardless of whether it’s the deepest in the cluster or not.
Thus most active sites can be identified.


GE RunCom Methodology

e Also eliminates errors in defect magnetic differences, modelling
predictions, sizing inconsistencies etc.

* |dentifies and quantifies
active corrosion sites and
‘hotspots’

e Locates areas of new
corrosion activity.

¢ |dentifies effectiveness of
repairs.

e Can identify changes to
other features over time,
e.g. dents, girth weld
corrosion etc.

|dentifies corrosion activity & quantifies rates along an entire pipeline
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RunCom

Also eliminates errors in magnetic modelling and sizing inconsistancies on Magnetic data.
Idemntifies and quantifies corrosion hot spots.
Identifies effectiveness of repairs, i.e its not unknown for us to identify that the feature that was supposed to be repaired, especially if its internal was in fact missed.
Can identify changes to other features over time, dents, girth weld corrosion, etc. 
Some examples to follow.
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The first time we see this weld in 2006. 
Nothing in particular that might raise our concerns. 
Most data analysts given a single data set would assume the signal on the type 2 is merely sensor bounce across the girth weld.
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3 months later – if you are ver observant you might just detect a slight change on the T1 sensors compared to the may inspection.
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By November - Now it’s stating to look like  a dent. There is a definite change in the T1 signals.
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By April 07 - Local buckling evident, caused by subsidence


- RUNCOM™ Corrosion Growth Assessment

e RUNCOM is the engineering assessment of
repeat ILI data to quantify corrosion growth m—
activity along an entire pipeline . F

e Applicable for all corroded pipelines with 2 or
more ILI's (GE or other vendor).

e Applicable to MFL vs MFL data, USWM vs USWM
data, Pll Data vs Other Vendor data.

e Accuracy is dependent on data types and
vendors data.

=~ RUNCOM gives
2wt the highest
| accuracy

LAt
& 25% wt |-
29%
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So that’s RunCom

It allows assessment of repeat ILI data to quantify corrosion growth.

It can be used wherever there exists 2 ILI data sets, either GE or another vendors

However the accuracy of the results is dependant on the data types being matched.

But Runcom does allow future maintenance needs to be predicted with confiedence.



Integrity
Engineering
Assessment

A case study in the
Use of RunCom

imagination at work
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So now that we understand what the RunCom software does I would like to describe a recent case study of how we used the results. 
After all its one thing collecting the data, but its how we use that data to minimise the cost of repairs whilst ensuring no failures occur.


- Case Study - 12” Light Crude Oil Pipeline
Operational & ILI Data

Diameter 12”/324mm Ext ML 1542

Length okm Int ML 105
Dents 11

Commissioned 1973

Laminations 49

Nominal WT 8.38mm

Pipe Type Seamless Comparison Max Rate Tech
(mm/Year)

MAOP 48 bar (38% SMYS) 2008 - 2006 1.12 US v US

2004 - 2006 1.62 USvus

ILI Dates (MFL) MFL - 97, 00, 03.
USWM - 04, 06, 08, 11

2003 - 2004 2.22 MFLV US

2000 - 2003 1.06 MFLV MFL

1997 - 2000 0.83 MFLV MFL

Many repairs and replacement sections over
the years.
On-going Corrosion Growth.

imagination at work
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First some information about the pipeline.
This is a 12” Seamless pipeline transporting  Light Crude Oil Pipeline – 9km in length.

GE had inspected this pipeline many times over the years starting with MFL technology in the 1990s , then changing to USWM in 2004, and using USWM inspection technology thereafter.

Through the years GE had conducted 6 previous RunCom Analysis as the client was well aware of the ongoing external corrosion issue. 
The maximum growth rates have remained consistently high as would be expected since the local wet external conditions have never changed.  
Rates > 1mm/year for some individual sites.

There had been many repairs and replacement sections through the years to mitigate the issues.


»
2011 ILI - External Metal Loss

e Description of Defects
- 1542 ext ML features

- Max, 71% wt at Launch - Clamp repaired
in 2004.

- Max unrepaired - 67% wt at 6km

| - 74 features > 50% wt
} - Majority (82%) < 35% wt
- Fairly even distribution around pipe

¥ 31 Peak
s Depth (%wt)

/a1

Number of External Corrosion Features

Distance Along Pipeline (km)

e Origin of Defects

- Typical of pitting and general
corrosion -

- thermal cycling .
- Coating dis-bonding.

- water ingress. ‘II|||III||‘
imagination at work TTie T T e e m T e waaw um

Number of External Corrosion Features

: 00 : :
Circumferential Position Around Pipeline (hh:mm)
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The most recent 2011 ILI run identified >1500 external corrosion sites.
Maximum depths up to 71% of wall thickness with a distribution along the whole 9km pipeline but a high proportion of reported features being in the final kilometre.
The corrosion mechanism was aided by coating disbonding due to thermal cycling followed by water ingress.



»
2011 ILI - Internal Metal Loss

e Description of Defects
- 105 int ML features
- Max, 44% wt (2km)
- Majority (94%) <30% wt
- Majority in 0 - 2km
- Centered around 4 and 8 o’clock
positions

Number of Internal Corrosion Features

W, /oo

’ / 11-20 Peak
e AV
___Jslm Depth (%wt)

5-0

5-6 5-7

Distance Along Pipeline (km)

e Origin of Defects
- Pattern indicative of internal

I I I |
o . ' ' ' ' B . ' ' ' B .
1:00 200 3.:00 a:00 5:00 s00 700 8:00 2.00 1000 1100 1200

Circumferencial Position Around Pipeline (hh:mm)

@ imagination at work
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105 internal corrosion features were identified internally up to 44% wall thickness, with the majority centred around the bottom of the pipe and fairly evenly distributed along its length.
However only 100 features internally does not indicate that there is a great internal corrosion growth issue.
RunCom will help confirm that fact.


®
Assessment of Immediate Integrity

Shell 92 External Diameter 324 mm Design Pressure 48.0 Bar
Segment No.o 1 Wall Thickness 8.4 mm MAQP 48,0 Bar

Safety Factor 2.60
100 -

o] « Depth Vs Axial Length

80 +

ol  Initial Report Assessment.
5 ¥ .. | o 177 Repairs

\
50 7

Feature Deplh [%] Wt

an 5

30 4
20

100 % External Features

+ Internal Features

X = 50
o 410 B40 1260 1680 1100 1520 1840 3380 3780 4100

Feature Length [mm]

g 00.7 b, S4XOMYS
;j A\< p
» Depth Vs Axial Length. XX
* More appropriate assessment. :
o 1Repair

Repored Axial Length (mm)

15t Step - Avoid Unnecessary Immediate Repairs
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After collecting and analysing the data from the USWM inspection activity, the first step in the assessment was to conduct an appropriate immediate integrity assessment to an applicable corrosion assessment code in order to avoid unnecessary immediate repairs.

The initial assessment from the inspection report identified 177 repairs, however that assessment took no account of appropriate assessment methods or safety factors. The more appropriate assessment reduced the immediate repairs from 177 to 1.


Future Integrity - USWM to USWM Comparisons - signal
matching

— Feature Prafila Run 1

e Exact matching of corrosion sites in the

| \;\ Y pipeline
E .- Maximum Cormasian
g Changeinpeak deph] s  Direct measurement of the reduction in wall
' N thickness in both data sets to provide
eak Depth Run .
ki accurate computation of growth rates
Length (mm] |

e |dentification of the change in corrosion
profile between the ILI runs

v

il wlm ] wimladalel 2%l b B = alo elal vlols

New inspection data

i i * Based on standard deviation of confidence
BCLUED . . | levels of sizing using USWM - there was at
IR B least a 95% probability of success of

L correctly identifying growth above 0.65mm

change (0.2mm/year).

:” imagination at work
: 23
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The next step was to conduct a RunCom to collect information relating to corrosion growth rates along the pipeline.

To date I have discussed RunCom in relation to MFL data, mainly because that’s my personal area of comfort. However the RunCom software, in the hands of a trained analyst is just as capable of identifying growth sites using direct measurement inspections such as USWM.

It effectively superimposes the profiles from each site such that the peaks from each data set can be subtracted.

And as stated, based upon the standard deviations of sizing it was calculated at a 95% confidence level that changes above 0.2mm/year could be correctly identified.


The RunCom Process

¢  Run automatic software to:
* Identify areas of potential growth.
» Visually review potential external growth sites for evidence of growth.

o Select all external metal loss sites > a X% depth to determine growth rates.
o Select all external metal loss above ERF = 1 to determine growth rates.
» Select all internal metal loss > Y% depth to determine growth rates.

e Review previous repair areas (blast and wrap).

o Select representative sample along length of pipeline.

* Review other features (dents and laminations) for evidence of change.
With the aim of:

» Identifying sites of growing corrosion.

» Identify sites of new corrosion.

e Identifying max and mean growth rates along the entire pipeline.

* Identify max and mean growth rates in section of the pipeline.

o Identify repair areas where growth is continuing.

The Challenge - Avoid Unnecessary Repairs without Risk of Leak

. . GE Title or job number
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Obviously this is a  busy slide, trying to summerise the RunCom process.

However in short, the software matches the two data sets than predicts where the areas of maximum growth along the pipeline occurs.

This allows the analyst to zone in on these maximum growth areas to quantify the growth.

The analyst can also zone in on the deepest sites, those with the highest pressure sentencing and other areas of interest, including repair areas.

All with the aim of identifying new and growing sites and quantifying that growth, and obtaining representative growth rates along the pipeline to use in a future integrity assessment. 

The challenge being, to use the results in an intelligent way such that unneccesary repairs can be avoided without risking a leak.


®)

The RunCom Results

External Corrosion Max Rate Mean Rate

Identified Measured

1.2 mm/year 0.2 mm/year

Environment Max Growth Mean Growth

Rate Rate
(mm/year) (mm/year)
1 Above Ground 0.70 0.32
2 Below Ground 0.60 0.30
3 Muddy Foreshore 0.60 0.30
4 Below Ground 1.10 0.26
5 Rocky Foreshore 0.30 0.09
6 Below Ground 1.20 0.34
7 Above Ground 0.70 0.13
Internal Corrosion Max Rate Mean Rate

Identified Measured

0.2 mm/year 0.1 mm/year No Growth < 0.2mm/year repeatability

imagination at work 25
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The RunCom Results

External corrosion – Similar maximum rate as the previous studies, with max and mean rates for sections of the line where there is an environment change, for use in a future integrity study.

Internal Corrosion – Was found to be not statistically growing at any site above the 95% confidence limit.


“Scenario 1 - Use Line Results

Determine investigation/repairs based upon simulating growth of all external corrosion:
1) At maximum rate for line to MAOP.

2) At mean rate for line to MAOP x Safety Factor.

3)  For both above to when peak depth exceeds 80% nominal wall.

Use earliest predicted investigation repair dates.

Max Rate Mean Rate
Identified Measured

- MASP 2 130
— 867 bar S4NSAIVS

1.2 mm/year 0.2 mm/year

Feporiedieak Depthi™ st}

¥ 8 5 8 8 3 g 8 §

s B

2000 2800 2000 3600 4000 4800
Reported Axsal Length (mm)

£
3
g

Repair/ No of Cumulative No of None True No of
Investigation Predicted Repairs Growth Cumulative growing
The Negatives: Year Repairs/ Repaired Repairs Repairs

Year Sites
Avoided/Yr

Very Conservative.
Predicts large number of investigation/repairs over

5 years. Nov-11 1 1 0 1 0
Nov-12 10 11 5 6 5
The Positives: o Nov-13 59 70 17 48 10
Use RunCom to identify 53 repaired sites that are
. . . : Nov-14 175 245 25 198 10
predicted to require repair but which are not
growing significantly. Avoid repairs. Nov-15 500 745 6 692 2
Use RunCom to identify 27 previous repair sites that Nov-16 745 1490 0 1437 0
are still growing. Issues still not resolved. Total c3 1437 =

Very Conservative

. . GE Title or job number
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So now we can use these results in a future integrity study.

Looking for an appropriate and smart way to apply the RunCom corrosion growth information to keep the number of repairs maneageable without risking a leak.

All scenarios involve simulated growth of the reported features at the maximum rate until they reach the MAOP assessment curve, and simulated growth at the mean rate until they reach the MAOP* Safety factor. Then predicting the time to repair. Then taking the shortest repair time to predict an appropriate repair date.

Scenario 1 is the most conservative. Simulating growth to the external features using the maximum rate on the line and the mean rate calculated using Runcom.

The negatives are this is very conservative a  large numbers of repairs are predicted over a 5 year period.

The positives are since we were able to lok at all of the previously repaired sites we were able to avoid 53 repaired ites that have not significantly changed. Avoided repairs, and identified 27 previous repair sites that are still growing and are predicted to require repair in the next 5 years using the rates we have.

But very conservative and not really appropriate in this instance.


@Scenorio 2 - Use Section Results

Determine investigation/repairs based upon simulating growth of all external corrosion:
1) At maximum rate for section to MAOP.
2) At mean rate to for section to MAOP x Safety Factor. Environment | MaxGrowth | Mean Growth

3)  For both above to when peak depth exceeds 80% nominal wall. Rate Rate
(mm/year) (mm/year)
. . . . . . 1 Above Ground 0.70 0.32
Use earliest predicted investigation repair dates. 5 Below Ground 060 0.30
3 Muddy Foreshore 0.60 0.30
. . 4 Below Ground 1.10 0.26
Th_e Negotlves: 5 Rocky Foreshore 0.30 0.09
Still conservative. 6 Below Ground 1.20 0.34
Still predicts large number of investigation/repairs 7 Above Ground 0.70 0.13
over 5 years.
The Positives: Repair/ No of Cumulative No of None True No of
Use RunCom to identify 52 repoired sites that are Investigation Predicted Repairs Growth Cumulative growing
. . . . Year Repairs/ Repaired Repairs Repairs
predicted to require repair but which are not vear Sites
growing significantly . Avoid repairs. Avoided/Yr.
Use RunCom to identify 25 previous repair sites that
are still growing. Issues still not resolved. Nov-11 1 1 1 0 0
Nov-12 8 9 4 4 2
1500
- Nov-13 18 27 6 16 6
= Nov-14 78 105 22 72 10
1000
500 Nov-15 167 272 12 227 5
: ) Nov-16 322 594 7 542
200 Total 52 542 25
o

Still Conservative
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Scenario 2
Recognises that a maximum and mean rate on the line can be improved upon if we split the line into sections depending upon the external conditions. These areas were identified after working with the client over many years.
So, That is 7 sections with 7 different conditions in each section.

Applying the same philosophy but using 7 different and more appropriate sectional max and mean rates, over a 5 year period the predicted cumulative repairs has reduced from 1400 in scenario 1 to 542 in scenario.

So applying appropriate sectional rates we were able to reduce the repair numbers by 2/3rds, and still identify repaired sites that were predicted for growth that either were or were not growing.

But >500 repaired features is still an awful lot in a 5 year period, i.e a third of the reported external corrosion.


“Scenario 3 - Use Half Life

Not using RunCom Data:

Determine investigation/repairs based upon simulating growth of all external corrosion:
1) At half life rate for entire line to MAOP x Safety Factor.
2) Towhen peak depth exceeds 80% nominal wall.

Use earliest predicted investigation repair dates.

The Negatives:

Uncertain results.

Are any growing at a faster rate?

Predicts 25 none growing repaired sites for
investigation - are they really still growing?
Predicts 16 still growing repair sites for
investigation - are they really still growing?

The Positives:
Less Conservative (is this a positive?)
Less Renairs.

1500

1400
1200
1000
BDOD
&00
40D
200
L1} T T - T
1 2 3

Repair/
Investigation
Year

Nov-11
Nov-12
Nov-13
Nov-14
Nov-15
Nov-16

Total

Half Life = 71% x 9.7mm wt = 0.36mm/year

19 years
No of Cumulative No of None True No of
Predicted Repairs Growth Cumulative growing
Repairs/ Repaired Repairs Repairs
Year Sites
Investigated
/Yr
1 1 0 1 0
11 12 4 12 5
5 17 3 17 1
16 33 5 88 2
20 58 5 53 8
32 85 7 85 5
25 85 16

Less Conservative — Uncertain Results

GE Proprietary Information
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Before moving on to the last scenario its worth looking at the number of repairs predicted if we used a traditional method of predicting corrosion growth rates on a pipeline, i.e. using the half life rate of the deepest identified feature, i.e 0.36mm/year.

The number of predicted repairs reduces significantly, compared to the RunCom methodology. 

Only 85 total repaired features in a 5 year period.

The problem is we know there are others that are growing at a much faster rate than 0.36mm/year.
Will they leak before the next inspection survey?
This scenario predicts 25 repaired sites that we know are not growing, but without the use of RunCom its impossible to be sure?
It also predicts 16 repair sites that with RunCom we know they are still growing, but without Runcom can we be sure?

So this traditional scenario is less conservative, it does predict less repairs, but we cannot be sure it is highlighting the right repairs at the right time.


“Scenario 4 - Use Spool Results

Determine investigation/repairs based upon simulating growth of all external corrosion:
1) At spool max rate for active spools to MAOP .

2)  Atrepeatability (0.2mm/yr) for stable spools to MAOP.

3) At mean rate to for section to MAOP x Safety Factor.

4)  For all above to when peak depth exceeds 80% nominal wall.

~20 Repairs.
Re-Inspect in
2015

Use earliest predicted investigation repair dates.

The Negatives:

None?

. . Repair/ No of Cumulative No of None True No of
The Positives: Investigation Predicted Repairs Growth Cumulative Growing
Conservative. Year Repairs/ Repaired Repairs Repairs
Accurate. Year Sites Found

Avoided/yr

Less Repairs.
Avoids unnecessary re-repairs.

o : ) Nov-11 1 1 0 1 0
Identifies growing repaired areas.
Safe recommendation of a re-inspection Interval Nov-12 5 6 3 3 2
1500 Nov-13 8 14 3 8 3
o Nov-14 7 21 2 13 2
1200
- Nov-15 11 32 4 20 1
=0 Nov-16 22 54 2 40 3
&S00
Total 14 40 11
400
200
o . : B e

Most Accurate - Reliable Results

&7 &
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Scenario 4
In order to reduce the predicted repairs to a manageable number, we drilled even further and went spool by spool.
We simulated growth at the max rate in the spool for all active spools, and at the repeatability level (the rate below we could not statistically determine if growth was occurring) for stable spools.

Drilling down to this level, we were able to get the number of repairs down to 20 for the entire line by the end of 2015, whilst using conservative, accurate appropriate growth rates. 

Thus reducing the predicted number of repairs and avoiding re-repairs.

Thus using RunCom to provide meaningful, accurate and reliable results. 



What about the Other Features?

e 11 Dents Reportedin 2011, 7 in 2008.
e Allcomparedin RunCom.
o 7 werere-reported. Not new - No Change.

« 2 werein 2008 data (<2%0D) but missed in original analysis - Not new. No
change.

e 2 werein new replaced spools since 2008.

* 49 Laminations Reported in 2011, 41 in 2008.
e Allcompared in RunCom.
e 41 re-reported. Not new - no change.
« 8 werein 2008 data but missed in original analysis. Not new.

RunCom Used to Compare other Features

U
. . GE Title or job number
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What about the other features.

We were able to use the run Comparison software to identify that no changes had in fact occurred to the signals from the other reported features, and any additional features identified in the current analysis was entirely due to them being mised originally, usually because of minor data quality issues in the original 2004 data e.g. echo loss on the USWM data.


“Turning Results in to Action

Ele Runs Line Boxes Match Yiew Help Upstream Girth Weld (uGW) Upstream Marker (uM)
Feature Description Downstream Girth Weld (dG! Downstream Marker (dM
- = (Downstream Girth Weld [dGW)
(= nlé I; fl‘ Ih‘T B= | & El':D Inspection / Feature No: 55TE / 000 -003810 Fipe No- 6670 M Designation. 7028 70-0
Distance: 5867.872m Pipe Length: 12.257 m
+|+|—| Sl@l Jrl‘fl(-l-) T=“.=“I|,. @IA'%' m d I }l Desination: Metal Loss UGW Fositon: 5858.683m WM Postion: 5052278 m
- — FIR - with echoloss dGW Position: 5871.150m Dist Feat to uM: B15.588 m
I oo, AT Dist. Feat. to uGW: £070m dM Designation: 7028 7010
3 Length: 1120 mm Dist Feat todGW: 3.278m
Deptrc 6.1 mm, 2 67 % Dist, uGW to uM: 206617 m dM Fosition: 5358.84 m
Width: 1001 mm Dist uGWiodM: 0.001 m Dist Feat todM: _g.078 m
Remaining Wall Thickn.: 3.0 mm
Deepest Point Distance: 5868.557 m
Reference Wall Thickn: 8.1 mm
Orientation: 10-00 clock
Dist. fo Long. Wekd.:
Radisl Fosition: External
Relative Position:
ERF:_ 1815
7029 70-8 7028 7010
G
5852803 m
BOBSITm 0001 m
= o R »e
| Feature
- 5867872
[T v 111 |1 T 1Y [T (1 TN "
‘n‘ T Flow B070m
C — +— 3278m
I I | .4 L I 10:00 h .
I o Note: Bolted Epoxy Sleeve
Pipe Length [m]:  10.781 12844 12043 12257 12225 12321 11958 . .
PipaNo: B840 B850 880 8870 8880 8880 700 d t d p ”l ty
r Wall Thickn. [mm]: &7 03 85 ] 85 &2 1] ue to roa roxi I .

=

B.lmm +2.8mm AB 100 2

For Help, press F1

67% Deep Growing Feature Requiring
Immediate Repair.

GE Offer Repair Service
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Obviously once the results are determined they need to be changed into action.

GE were able to assist in that by supplying and fitting an epoxy sleeve repair to a 67% deep growing feature next to a road.

This is an interesting sleeve because they are normally welded together in two halves, but due to the proximity of the road prevting welding access on the inside, a bolted ESR was fitted.


: Summary of Case Study

» Highest Accuracy Repeat Inspection Data chosen by Knowledgeable Client.
» Multiple Inspections/Client Discussions - Issues fully understood by GE and client.

» Corrosion Growth Analysis performed with goal of obtaining meaningful results for use in a
Future Integrity Assessment.

» Supply of a list of maximum growth sites.

» Intelligent utilisation of Corrosion Growth scenarios to minimise repairs .
» Supply of trustworthy repair plan that minimises the risks of leaks.

* Review of changes to other reported features.

 Recommendation of Safe Re-Inspection Interval.

Allmatches - Grawth Scatter vs Distance
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So to Summerise the case study:

Read out.


Why use GE to perform corrosion growth
assessments?

e More than 9 years experience & > 40,000km assessed.

 Have a dedicated expert team experienced in ILI data analysis.

e Regular repeat business from > 20 operators.

e Case studies & published papers available.

e Can perform assessments on GE ILI data &/or other vendor data.

e Selected by PRCI to develop corrosion growth assessment guidelines
for the industry.

The ooy GE has agevalopad is a rsal
wirirnar sed will have dmmodisie inpact
fior & ntamber of owr reombers, avd the
pipsiine indushy in gereral  Youwr efforts
are apprecizisd by PRCYT and its
members

The industry “go-to” people for corrosion growth assessment

\ ) imagination at work
: 33
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Final Slide

Why Use GE to perform Corrosion Growth assessments?

Well, apart from the advantages already indicated in the case study:

Than read out….


Contact Details

Paul Clayton -

Derek Balmer -

Account Manager.
General Electric - PII,
Atley Way,
Cramlington,
Northumberland.
NE23 1WW

Tel - 0191 2473458

Global Technical Lead (Magnetics).
General Electric - PII,

Atley Way,

Cramlington,

Northumberland.

NE23 1IWW

Tel - 0191 2473481

imagination at work
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