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Saskatchewan Transmission
Pipelines

G E PA :._: . ) Member Lnéuids Pipelines 6 E P/\ e B . Member N‘aluml Gas Pipelines

Critical Part of Saskatchewan's Energy Infrastructure Critical Part of Saskatchewan's Energy Infrastructure  *

* Pictures and Statistics courtesy of CEPA, Jan 2008
¢23, 236 km of transmission pipeline.

*20% of production used to meet SK energy needs
*10% sold to Eastern Canada and AB markets

' xpo_rted to the United States
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Causes of Pipeline Failure

+Time Dependent

External Corrosion
Internal Corrosion
Stress Corrosion Cracking

L «Stable

Manufacturing Defects (defective pipe/seam)
Welding/Fabrication Related
Equipment Failure

*Time Independent

3"d party damage/vandalism/terrorism

Incorrect Operations
» \Weather Related/Geotechnical




Pipeline Integrity Management

Integrity
management
program
elements
Y
Y Y
Integrity Performance Communications Management Quality control
management | | of change |
plan ( pangl. ( pan10'. plan ( p_an12l.
(para. 8) pard.-= para. 1 (para. 11) ipara.ie;

Fig. 1 Integrity Management Program Elements

Reference: ASME B31.8S
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" Traditional Model of Pipeline Management

Pressure hall
SCC . Shallow One Call Risk
Testing Cover ILI Program
Program Program Program
Program Program
Analysis Analysis Analysis Analysis Analysis Analysis
Action Action Action Action Action Action
Document Document Document Document Document Document
Review Review Review Review Review Review

M Feedback Feedback Feedback Feedback Feedback Feedback




" “Idealized” Model of Pipeline Management

Integrated system of work processes

Shallow
Cover
Program

ILI Program

Pressure Analysis
Testing / I
Program . . . -
Pipeline Integrity Actllon
Management ——
cc System 1
Program

Review
\ coodback

One Call
Program

Risk
Assessment
Program



Key Components of Data Management
TR m f e |

eData Models

eData Integration
eLinear Referencing
eData Alignment
eData Analysis
eData Sharing

eData Maintenance

eData Control/QC
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The Pipeline Integrity Management Process

Core Process

Selection of
START —p Pipeline
Segment

Threat

.| Identification and

Risk Assessment

Identify New
Segment

Reporting &
Performance
Measurement

Continual
Evaluation &
Assessments

Data Integration
Is
Key

—

Baseline
Assessment Plan
and Integrity
Plans

Integrity
Assessment

Discovery
Management

Prevention and
Mitigation

Repair &
Remediation




Correctly Selecting an ILI tool

In-Line-Inspection Tools must address 3 key parameters ]




ILI Data Assessment

Modern High-Res ILI tools can accurately
detect, report and size even the smallest
pipeline imperfections.

As such an ILI report may contain several
thousand anomalies.

Effectively managing ILI data is essential in
determining an economic repair program.




ILI Data Assessment

DATA ANALYSIS ANOMALY
An unexamined

The process through which irspecticn
indicat: luated for icati deviation from the
neem in pips material

INSPECTION INDICATION

Theuzeof a — Asignal from
nondastructive anin-fne
testing techniqus irgpection systern and characterization

ANOMALY & PIPELINE
DATA ANALYSIS v
The process through which anomaly & pipeline
dats are integrated and analyzed to further
classify &charactarize ancenalies

v

ACTIONABLE ANOMALY

A

that may
bazad on the Operator's Aromaly &
Pipeline Data Analyzis

!

EXAMINATION
A direct phyzical inspaction of 3 pip=fin= cr
ly by a perzon which mayi
the use of nordestructive sxamination tachriques

.

EVALUATION
Areview, following the charactarization and
inaticn of in= whether

Iy,
the ancenaly meets wiﬁd dccaptance criteria

v v
IMPERFECTION . DEFECE FEATURE
Aptpically eamined snomaly A physical object detectad by anirrline

a:’d‘ :::::uy::sdllhn dobr::x it chrmenclova pecharacherishicd ropection system. Features maybe
exceed acceptable fmits Hhat eaceed acoeprable limits anomalies, components, nexrby metallic
cbjacts, or some cther itam

Courtesy APl STD 1163: In-line Inspection Systems
Qualification Standard — First Edition




s this ILI reported anomaly actionable?

: ILI Reported at 49% wt x
i = \\ 7 } 125 mm
- , \“ \‘/: .\\‘I J=v1
at is the What are the What is the What is the How will flaw
tual size of material assessment local hoop size change
ne flaw? properties? method? stress? over time?

This answer is not a simple Yes/No.




s this ILI reported anomaly actionable?

ILI Reported at 49% wt x
125 mm

- o \ ,‘x.*,"
hat is the What are the What is the What is the How will flaw
tual size of material assessment local hoop size change
ne flaw? properties? method? stress? over time?

The inputs to the question are random variables.

The inputs to the question are random variables but random within a
predictable range.




s this ILI reported anomaly actionable?

ILI Reported at 49% wt x
l —— ' = i;' “ /’ 125 mm
hat is the What are the What is the What is the How will flaw
tual size of material assessment local hoop size change
ne flaw? properties? method? stress? over time?

Deterministic Assessments account for uncertainty by using
conservative values, e.g., adding a blanket tool tolerance, using
minimum material property values, adding safety factors.

Probabilistic Assessments quantify uncertainty by defining the
obability distribution associated with unknown values.
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Understanding ILI Tolerances



Sizing Tolerances

¥,
. Tool tolerances are defined during pull through testing

A P(-10%<d<+10%)=0.8

Frequency

-10%  Error (%wt) +10%

v

This describes the tool specific tolerances but there maybe run
specific tolerances



Measurement Uncertainty of ILI
Tools

* |n absence of field results E
vendor supplied tolerances E Gorars
can be used, e.g. +/- 10%,

80% confidence. /,,g/kw

!
Axial Slotting
0 f T ' T
|
Pinholé

1
Circumferential siotting

ILI uncertainty will vary based
on defect geometry, e.g.,
NAEC vs. Pitting. ILI
uncertainty will vary based on
defect location, e.g., proximity
to welds, bends, WT changes.
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* Run specific tolerances can
be quantified by comparing
field vs. ILI results.

Measurement Uncertainty of ILI
Tools

MFL 3.0 Depth Unity Plot
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ILI Predicted Depth %WT

Results must be carefully
analysed, NDE tolerances
accounted for, outlier results
studied and statistical testing
of results performed.




s this ILI reported anomaly actionable?

: ILI Reported at 49% wt x
i —=—— == f == l 2.1 inches
7 LS VAV
= </ - N
hat is the What are the What is the What is the How will flaw
tual size of material assessment local hoop size change
ne flaw? properties? method? stress? over time?

Once all the relevant information is collected then actionable
anomalies can be identified in the ILI data.

Accurate data is a key element in ILI interpretation.
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Reported Depth (%wt)
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. Remediation Schedule Assessment

When will these
sub-critical

_anomalies become

critical?

Calculating scheduled response dates requires accurate corrosion growth rate
information.




Corrosion Growth Rates from Repeat
ILI Data

'* Feature'matching from spreadsheet
data

.

.* Feature matching using visual display
- software
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Data Alighing



For transmission pipeline
systems, the accuracy with which
data can be aligned and located
is critical for success.

ILI data must be aligned to other
pertinent pipeline data, other ILI
runs, CP data, ROW, terrain, etc.

Keeping the data centralized
ensures that accurate and
current information is available
0 everyone.

Data Alignment and Linear
Referencing
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File View Mode Edit Annotation MNavigation Reporting Properties Help
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Implementing a Repair and Remediation
Schedule

.......

T rowaresmonce

Import and align

S e e il
{ Human
judgement

Decision Support Integrity Engineer

GIs from GIS
Map production, asset
location, querying, filtering,
class calculations,
correlations, feature and
risk visualisation
Central record of pipeline 3
system £ — S &
== e
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Risk assessment |
Feature assessment
Alignment sheet Integrity
generation management
planning

tiple levels of organizational information rolled into one centralized syst%m
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Uploading Field and Repair
Information

llllll -

Ability to:
e Work in a disconnected-mode

¢ Record actual defect

characteristics while comparing
against data in database

e Update anomaly status
e Capture repair information

e Sync data collected/recorded in
he field back to corporate
atabase once back in the office



Benefits of Centralized Data Management

~ * Common platform
* Allows efficient and consistent decision making

| * Quality control can be built into the system

* Data format is the same every time

* Changes are system wide and can be implemented rapidly
& * Ensures standardization of process

e Same answer regardless of who performs the analysis

= * Ability to measure performance

* Immediate system-wide implementation of upgrades
* Communication!!!!







