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INTRODUCTION

In-line Inspection (IL1) is an integral part of an integrity management program and plays a
significant role in the Life Cycle of a pipeline. These tools/technologies allow for a full
assessment of the condition of a pipeline and its subsequent integrity.



§195.591 In-Line inspection of pipelines

When conducting in-line inspection of pipelines required by this part, each operator must comply
with the requirements and recommendations of

API Std 1163, Inline Inspection Systems Qualification Standard;

ANSI/ASNT ILI-PQ, Inline Inspection Personnel Qualification and Certification; and

NACE SP0102-2010, Inline Inspection of Pipelines

(incorporated by reference, see § 195.3). An in-line inspection may also be conducted using
tethered or remote control tools provided they generally comply with those sections of NACE
SP0102-2010 that are applicable.


https://www.windot.com/docs/federal/195ci/html/195ci/_195_3_incorporation_by_reference.htm

INTRODUCTION
INDUSTRY STANDARDS

Subpart A—General

§ 195.3 What documents are incorporated by reference partly or wholly in this part?

API Standard 1163, “In-Line Inspection Systems Qualification” Second edition, April 2013, (API STD
1163), IBR approved for §195.591

NACE SP0102-2010, “Standard Practice, Inline Inspection of Pipelines” revised March 13, 2010, (NACE
SP0102), IBR approved for §195.591.

ANSI/ASNT ILI-PQ-2005(2010), “In-line Inspection Personnel Qualification and Certification”
reapproved October 11, 2010, (ANSI/ASNT ILI-PQ), IBR approved for §195.591
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INTRODUCTION
APl STANDARD 1163

The API Standard 1163 is an umbrella document that covers ILI systems, including
procedures, personnel, equipment, and associated software.

The standard is written for hazardous liquid and natural gas pipelines.

The standard is written to provide performance-based guidelines as opposed to prescriptive
requirements.



INTRODUCTION el
APl Standard 1163 e

. . API Standard 1163
The Standard faCIlItateS the fO”OWIﬂg: In-line Inspection Systems Qualification

* Inspection companies can make clear, uniform, and verifiable

statements describing inspection system performance;

* Pipeline companies can select inspection systems that are suitable for the conditions under which the
inspection will be conducted;

» The inspection equipment operates properly under the conditions specified and inspection procedures
are followed before, during and after the inspection;

* Anomalies are described using a common nomenclature, as described in this standard and
referenced documents;

* The inspection data, analyses, and reports provide the accuracy and quality anticipated in a
consistent and verifiable manner.
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INTRODUCTION
NACE SP0102

NACE SP0102, ‘Recommended Practice: In-Line Inspection of Pipelines’
“... outlines a process of related activities that a pipeline operator can use to plan, organize, and
execute an ILI project.”



INTRODUCTION
NACE SP0102

NACE SP0102 provides a guide for choosing tools/technologies per specific integrity threats.
It also covers important aspects such as:

* Definitions

* Tool selection

* Pipeline ILI compatibility assessment

* Logistical guidelines

* Inspection scheduling

* New construction

« Data analysis requirements

« Data management
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INTRODUCTION
ASNT ILI-PQ

ASNT ILI-PQ is incorporated by reference as a requirement in APl Std 1163.
The personnel operating the ILI systems and the personnel taking, reducing, analyzing,
and reporting the resultant data shall be qualified in accordance with ASNT ILI-PQ.



Systems Qualification Process



SYSTEMS QUALIFICATION PROCESS

API STD 1163

ILI to be
Conducted

|

Section 4 of API STD 1163 “In-Line Inspection Systems HhcESRoT0z ¢
Qualification Standard” describes the processes and
personnel qualification requirements for the activities
involved in using an ILI system.
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SYSTEMS QUALIFICATION PROCESS

The process flow diagram illustrates the activities

ILI to be
Conducted

Select System

involved in using an inspection tool and the associated nAcEsPoeE K
hardware, software, procedures, and personnel
required for performing and interpreting the results of
an ILl sequence.
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SYSTEMS QUALIFICATION PROCESS

Select System (section 5)

» The process of successfully performing an ILI begins with the operator defining inspection goals,
objectives and the pipeline system characteristics to service providers.

« Based on this information, the service provider and operator determine the relevant ILI tools to
meet the project requirements.

Specify Performance (section 6)

» The processes that service providers shall use to determine the performance specifications of a
family of tools that have identical essential variables.

» These performance specifications defines the ILI system capabilities in terms feature detection,
classification, and characterization.




SYSTEMS QUALIFICATION PROCESS

Prepare and Run Tool, Validate Operation (section 7)

 Describes the requirements for preparing tools prior to physically performing inspections.

* It also describes the activities that shall be performed by the operator and/or the service provider
during the inspection.

Verify Results (section 8)

* Describes verification of the ILI system and the processes that shall be used for validating whether
or not the tool meets the performance specifications.

« It also describes what shall be done if the performance specifications are not met.

|Issue Report (section 9)

* Provides reporting requirements for the results of the inspections performed.

 This standard provides the information and processes to enable operators and service providers to
perform ILIs with greater consistency and accuracy.
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SYSTEMS QUALIFICATION PROCESS

Personnel Qualification (section 4.2)

ANSI/ASNT ILI-PQ - 2005 is incorporated into API
1163 by reference.

« Establishes the general framework for the
qualification and certification of industry specific
personnel using nondestructive testing methods in the
employment of ILI tools/technologies.

* In addition, the document provides minimum
education, experience, training and examination
requirements for the different type of nondestructive
testing methods used by ILI tools/technologies.

ILI to be
Conducted

|

NACE SP0102
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SYSTEMS QUALIFICATION PROCESS
PERSONNEL QUALIFICATION

ANSI/ASNT ILI-PQ-2005(2010), “In-line Inspection Personnel Qualification and Certification”

« Establishes minimum requirements for ILI personnel whose jobs require specific technical
knowledge of ILI, ILI systems operations, and pipeline industry requirements.

 Three levels of qualifications I, Il, lll in ascending order of technical and job experience/training.

» Two types of personnel: tool operators and data analysts

 Qualified per technology
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IN-LINE INSPECTION PROCESS
SELECT SYSTEM (Section 5)

* APl 1163 and NACE SP0102 provide the
details of the process required to select an
appropriate ILI tool or tools.

* Selection of an ILI system, both the ILI system
capabilities and the pipeline operational and
physical characteristics shall be considered.
 Consideration of physical and operational
characteristics and constraints is covered in
detail in NACE SP0102.

ILI to be
Conducted

|

NACE SP0102

Select System

>4

"IN (Sections)

!

/

-

Prepare and Run

Tool
(Section7)

v

Validate Operation
(Section7)

v

ASNT ILPQ =

Analyze Data |4

(Section 6)

In-line Inspection Process Flow Diagram

v

Issue Report

(Section 9) N

hd

Verify Results

"l (Section8)




IN-LINE INSPECTION PROCESS
SELECT SYSTEM

Is the ILI tool/technology suitable based on specific operational limitations?
* Tool Environment

* Pipeline Features

* Product, Flow and Speed Requirements

» Surveys

* Cleaning

* Information Gathering



IN-LINE INSPECTION PROCESS
SELECT SYSTEM

» Appropriateness of the Tool/Technology
o Match known details of the pipeline and expected anomalies with the capabilities and
performance of ILI tools/technology.

» Operational Issues
o Characteristics and relevant limitations should be provided via pipeline questionnaire to the
IL1 vendor.

* Reliability of the tool
o Should be evaluated based on specifications, history through verifications, success rate
(KPI), ability to inspect full length and complete circumference and ability to identify multicause/
coincident anomalies (i.e. dents with metal loss)



IN-LINE INSPECTION PROCESS
SELECT SYSTEM

NACE Standard Practice 0102-
2010
"Inline Inspection of Pipelines”
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IN-LINE INSPECTION PROCESS

SELECT SYSTEM
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IN-LINE INSPECTION PROCESS

SELECT SYSTEM
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IN-LINE INSPECTION PROCESS
SELECT SYSTEM

Tool Specifications can be used as a basis for the level of
detail

required by an operator to perform inspection and complete
an evaluation of a pipeline system with regards to detection
and sizing

* Tool Identification
 Tool dimensions

* Speed range

* Minimum bend radius
« Wall thickness range
* Battery life

« Sensor information

» Operating pressure
ranges

« Differential pressures
* Min. passage values
. etfc.




Specify Tool Performance



IN-LINE INSPECTION PROCESS
SPECIFY PERFORMANCE

Performance specifications shall define, through the use of
statistically valid methods, the ability of the ILI system when
run in a specific pipeline to detect, locate, identify, and size
pipeline anomalies, components, and features.

An ILI system may be capable of addressing more than one
type of anomaly or characteristic during an inspection run. If
so, the performance specification shall address each type of
anomaly or characteristic

ILI to be
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IN-LINE INSPECTION PROCESS
SPECIFY PERFORMANCE

Basis for Performance

The basis on which performance specification is made shall be clearly stated for each feature type
using the following:

* Modeling only

« Limited pull through tests and modeling (where effects of essential variables have not been
fully tested by pull through runs and features used are predominantly manufactured)

 Extensive pull through tests covering range of speed and wall thickness using a combination of
manufactured and natural features

« Limited field verification with less than 20 operational runs

 Extensive field verification results reviewed on an annual basis.

Where multiple methods are used, the Contractor shall clarify what has been used. Details of
manufactured and/or natural features shall be clearly presented.



IN-LINE INSPECTION PROCESS
SPECIFY PERFORMANCE

Tool Performance Specification
Probability of Detection (POD)* and
Sizing accuracies

* Metal loss anomalies in pipe body,
* Metal loss anomalies in weld or
HAZ

 Crack or crack-like anomalies

* Dents and Ovalities

*The POD is the probability that a
specified feature will be detected by
the ILI tool.

wlA

Circumferential slotting

Circumferential grooving

General

-

General . Axial Circumf. . Axial Circumnf.
Pitting X X Pinhole . .

metal-loss grooving grooving slotting Slotting

Depth 2t POD=90% N/A
see below
Depth sizing accuracy
at 90% certainty
Width sizing accuracy
at 90% certainty
Length sizing accuracy
at 90% certainty
Minimum pinhole diameter at POD=90% if depth=50%t
Minimum pinhole diameter at POD=90% if depth=20%t
Axial crack Axial crack Circumferential Spiral crack
colony crack
Pipe body/weld Pipe body Pipe body/weld | Pipe body/weld

Depth at POD=90% of crack with L=25 mm

Minimum crack opening (mm)

Depth sizing accuracy at 90% certainty

Length sizing accura cy at 90% certainty

Orientation limits (in degrees) for detectability

Pitting
/Axial grooving

Pin-
hole

Axial slotting




IN-LINE INSPECTION PROCESS
SPECIFY PERFORMANCE

The performance specification shall clearly state the sizing accuracies for each type and range
of anomalies covered by the specification. A sizing accuracy refers to how closely the reported
dimensions agree with the true dimensions.

Sizing or characterization accuracies shall include a tolerance (e.g. £10 wt % or £0.04 in. on
depth sizing) and a certainty (e.g. 80 % of the time).

Detection and Sizing Accuracy for Anomalies in Body of Pipe

Depth

General metal | Pitting Axial grooving | Circumf. Circumf.
loss grooving slotting*
Depth at POD = 90% 010t 010t 010t 0.10t 015t
Depth sizing accuracy at +0.10t 010t =0.15t =0.10t +0.10t
80% certainty
Width sizing accuracy at +15mm +12 mm 12 mm *12mm +15mm
B0% certainty (+0.58") (+0.47") (£0.47") (£0.47") (+0.50")
Length sizing accuracy at  [£15mm +10 mm 10 mm =10 mm 10 mm
B0% certainty (+0.59") (£0.39") (£0.39") (£0.39") (+0.397)
Depth sizing accuracy at 0.13t 013t =0.20t =0.13t H0.13t
90% certainty
‘Width sizing accuracy at 19 mm 15 mm 15 mm 15 mm 19 mm
90% certainty (0.75") (z0.59") (20.59") (20.59") (+0.75")
Length sizing accuracy at |19 mm +13mm =13 mm *13mm 13 mm
90% certainty (+0.75") (£0.517) (£0.51") (£051") (+0.517)
* Min(L,W) = A

Corrosion Class Length (Width|Depth Adjusted
Event fin] ginl | e Tolerance depth (%)
Add (%)

CLUSTER Pitting L3 0.91 40 10 50
metal loss-corrosion CircumferentialSlotting 0.35 0.59 32 10 42
metal loss-corrosion Pitting 0.71 0.91 | 40 10 50
metal loss-corrosion Pitting 0.59 0.79 70 10 20

CLUSTER Pitting 1.13 L15 73 10 83
metal loss-corrosion | CircumferentialGrooving 0.43 1.14 75 10 85
metal loss-corrosion CircumferentialSlotting 0.35 0.59 9 10 19
metal loss-corrosion CircumferentialSlotting 0.35 0.63 45 10 55
metal loss-corrosion Pitting 0.83 0.63 58 10 68
metal loss-corrosion CircumferentialSlotting 0.39 0.59 26 10 36
metal loss-corrosion CircumferentialSlotting 0.39 0.59 39 10 49
metal loss-corrosion Pitting 0.43 0.59 | 41 10 51
metal loss-corrosion Pitting 0.43 0.59 10 10 20
metal loss-corrosion | CircumferentialGrooving 0.83 1.81 18 10 28
metal loss-corrosion Pitting 0.51 0.63 31 10 41




IN-LINE INSPECTION PROCESS
SPECIFY PERFORMANCE

POI (Probability of Identification) is the
probability that a detected anomaly or
feature will be correctly identified.

Feature

Yes
POL=90%

No
POL=50%

May be
50%<=POl<=20%

Int. / ext. / mid wall discrimination

Additional metal / material:

- debris, magnetic

- debris, non-magnetic

- touching metal to metal

- Other

Anode

Anomaly:

- arc strike

- artificial defect

- buckle

- corrosion

- corrosion cluster

- crack

- dent

- dent with metal loss

- gouging

- grinding

- girth weld crack

- girth weld anomaly

- HIC
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IN-LINE INSPECTION PROCESS ot
VALIDATE OPERATION

|
e | Specty
This section defines requirements for verifying oESPOT02 (4% Slsions) | s
that an ILI system is prepared and run in the ’
manner defined as necessary to achieve the L, F’“"("a:;“
performance specifications as outlined in the I
previous section Specify Performance (/"r | >
(Section7)
\ i
—
ASNT ILHPQ < Analyze Data
v h 4
lssue Report o| Verify Results
(Section 9) N "l (Section8)

In-line Inspection Process Flow Diagram



IN-LINE INSPECTION PROCESS
VALIDATE OPERATION

Four sets of requirements:

* Project requirements

* Pre-inspection requirements
* Inspection requirements
 Post-inspection requirements

All procedures shall be documented.




IN-LINE INSPECTION PROCESS
VALIDATE OPERATION

Fom Calbration Certificate_COPAFD Inspaction Technologles
Revision 1.1 www_Roseninspection net
Cate 05-Nov-2001
Am Seftenkanal &
43211 Lingen
Gemany
CDP/AFD Magnet Circuit
| Certificate Number: 20015002
| Tool
[ Toalin: C20-TE | Magnet Circuit ID:__20.15
Trip Mo 2
| Calibration Sample
| Sample 10 20" segment 1
Test Conditions
Date: I-MARDE [ Ambient Temperaiurs: 13 °C
Weather Conditions: dry
Statement resuit stts
Functan test of electranics: passed ok,
Function test sensors: passed ok
Sensor exchanged 0 ok
Fulltzst no. of Repetiions: [l ok,
FRecorded cata complete: yes ok
Data comelation with given geometries  100% ok
Magnetization Level / Sensitivity S
Magnatic saturation achieved for wt = 15.8 mm ok.
HNoie: Saluraiion refers to @ magnetic exclizlion of 10RAM o Nigher for X52 sieel
Sensitivity with PCD 0% for Depth = D032 x t ok.

Hiote: Mimium detection of reerance anomay st sakraton wal thickness
Retarance anomaly: sand, fat bofiom nole, 35 4me dlameter,

Calibration Acceptance

The cali

ion was The
in accordance io the IS08001 procedure MTH-IIL

process was conducted

| Approved by

18-MAKI3 W, THALE C% foml,
o

Mols:  Theceficate can only be presented or copied In It s enrety.

Page 1af 1

Form Guaity Chass_COPAFD

Revsion 1.1

Mate:

Cate D3-Nov-2001

Quality Check

CDP/AFD Magnet Circuit

Inapection TecAnoiogles
‘aww Roseningpection net
Am Setenkanals

43311 Lingen
Gemany

| Tool
| Tool 10 C20-1.E Magnet Circuit 1ID: 2095
Trip No.: 2
Function Test resuit e
Issue Date1 18-MAKD2

The ton! passed the function test

yes

ok

Method.

CNCKIIST- PArAMEIET manuar

Quality Check resuit status
Issue Date: 18-MAHD2

Test Sample ID: 500x80x10 ok

Magnatic Field Probe ID: 008 ok

Quality Check passed: yes ok,

Method. “Magnetiest

Quality Check Acceptance

certficate 412932,

The magnet unit passed the function test quality check. The precess was conducted
in accerdance fo the ISC2001 procedure MTH | 11, This QC is aoplisd fo calibration

Approved by

T

18-MALD4 W. Thale @\ Amd
—

Page1at1

This cocument can anly b preseried of oopled In £5 ntrety.




IN-LINE INSPECTION PROCESS
VALIDATE OPERATION

Document activities that occur from the time
the tool is launched till it has been removed
from the receiver.

 Launching

* Running

* Above Ground Markers (AGM)

* Receiving

Above Ground Marker Locaion Sheet

Tewine | Daroms |
Oar | Cer
Dtess | Clsess

BMS IT® B BMTM0

Pipeline Company

Pipeline Segment

Marker Crew 1D

Marker Device &

GPS Passage time from benchmarker
Local time tool passage:

Passage Date from benchmarkerdd/mmlyy):
3PS P ! .

Longitude / W:

Latitude / N:

Marker Box Location or AGM number:

ITX Null Point Passage Time:

Schematic of Location
Magnet Clock Poston R
Dismtance from Magne 1o Cen e of Valve

Distance fram Baench Marke 1o Canlel of Valve

[ acmMissed  Reason

Commenis




IN-LINE INSPECTION PROCESS
VALIDATE OPERATION

I Site Survey Report I

_. D Standard Inspection
Preliminary Survey Criteria Requirements Findings Acceptance
Distance [miles] 16.2 16.3 Yes
Launcher / Receiver Launcher and Launcher and Yes
Receiver Recorded Receiver Recorded
Max. Velocity [mph] <11.2 42.5 No*
" No Damage or Heavy | No Damage or Heavy
Tool Condition Wear Wear Yes
Pipeline Debris Light Light Yes
Total Missing Data [ft] <16.4 0 Yes
AGM Coverage TBD TBD TBD

Geometry Data Check

Sensor Coverage

Standard
Specifications

100%

Inspection
Findings
N/A

Acceptance

N/A

Standard

Inspection

Metal Loss Data Check ) - e Acceptance
Specifications Findings P
Magnetization Level [KA/m] 10-30 18-33 No**
Sensor Loss [Adjacent Sensors] <6 0 Yes
Sensor Coverage >95% 100% Yes

XYZ Data Check Acceptance
Gyro Acceleration Yes*
Gyro Angular Velocity Yes*®




IN-LINE INSPECTION PROCESS
VALIDATE OPERATION

The tool was programmed to operate within the following velocity range:

min. speed 0.5m/is

max. speed 3.0mfs
iy -
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Tool velocity chart

240000

The minimum and maximum standard values for the magnetization level to keep the contractual

specifications should be between 10 kA/m to 30 kKA/m.
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IN-LINE INSPECTION PROCESS
VERIFY RESULTS

* The use of the ILI results means that the
operator has verified that the inspection was
successful.

* The operator may then use the ILI results to
assess the specific threat which the inspection
intended to address.

* The use of the ILI results shall acknowledge
the accuracy of the results.

ILI to be
Conducted

|

NACE SP0102

Select System

h 4

(Sections)

v

Prepare and Run

Tool
(Section7)

v

Validate Operation
(Section7)

v

ASNT IL-PQ

Specify
Periommance
(Section 6)

Analyze Data |4

In-line Inspection Process Flow Diagram

v

Issue Report

h 4

‘\

Verify Results

(Section 9) N

\(Secljon 8)




IN-LINE INSPECTION PROCESS
VERIFY RESULTS

Level 1— This level applies only to pipelines
with anomaly populations that represent low
levels of risk in consideration of either
consequence or probability of failure.

Level 2—At this level no definitive statement
is made about the actual tool performance
Level 3—At this level, extensive validation
measurements are available that allow stating
the as-run tool performance.

LI Process Verification

Motivation and Selection
of Validation Method

Leval 1:

Historical data or limited
MiasUnements

Accept parformance

Lavel 2:
Use field measurements
to check parfomance
ajainst stated tool spec

Level 3.
Extensive measurements
Statistically estimate as-
run performance




IN-LINE INSPECTION PROCESS
VERIFY RESULTS

The process shall include:

a) a process verification or quality control (QC),

b) a comparison with historic data (if available) for
the pipeline being inspected, and/or

c) a comparison with historic data or large-scale test
data from the inspection system being used, and

d) a comparison with field excavations results if
warranted by the reporting of significant indications.

ILI Complete

}

ILI Process

Verification
(822andC.1)

Level 1 validation

consistent with historical
system data ?

Level 2 validation
achieved
PassLevel 2

Validation check

evel 3 validation : use estimated
tool accuracy in pipeling integrity
manage ment decisions

Perform Level 3 validation :
estimate as-run
performance (C.3)




IN-LINE INSPECTION PROCESS
VERIFY RESULTS

Validation data information from field measurements should (previous version,
shall) be given to the service provider to confirm and continuously refine the
data analysis processes.




IN-LINE INSPECTION PROCESS
VERIFY RESULTS

Level 3 - Statistically Valid

Note: this approach requires a
more in-depth understanding of
statistics and should adequately
consider all factors that could
affect the accuracy of the results.

Reported

Unity Chart of Reported Anomalies

Over Grade

Under Grade

—  +10% Accuracy
-_ +15% Accuracy

® 20M10vs2014

0%

T T T T T T T T T T T T T T T T T 1
5% 10% 15% 20% 25% 30% 35% 40% 45% OS50% 55% 40% 4&5% 70% 75% 80% B85% Q0% 95% 100%

Field
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IN-LINE INSPECTION PROCESS
ISSUE REPORT

Reporting is an essential part of the
inspection process.

The reporting requirements provide a
Standardization of the Final ILI Report
deliverable.

APl 1163 only sets forth the minimum
requirements.

ILI to be
Conducted

|

NACE SP0102

Select System

h 4

(Sections)

v

Prepare and Run
Tool

(Section7)

v

Validate Operation
(Section7)

v

ASNT IL-PQ

Specify
Periommance
(Section 6)

Analyze Data |4

In-line Inspection Process Flow Diagram

v

Y/ Issue Report

h 4

(Section 9)

A /'

TS———

Verify Results
(Section 8)




IN-LINE INSPECTION PROCESS

ISSUE REPORT

The following reporting
requirements are provided to
clearly tie the ILI systems
qualifications to

the inspection results.

* In-line Inspection System
Performance Specifications
» Performance Specification
* Qualification Method

« Equipment Specifications

DEFORMATION SPECIFICATIONS
Deformation sensor type

Sampling frequency

Defect detection and accuracy
GENERAL SPECIFICATIONS
Data storage

Data discarded by filtering

Tool transmitter

Inertial sensers

Operating pressure range*

In-line temperature range
Maximum tool speed*

Minimum local bore in straight pipe
Minimum bend radius

Minimum bare in minimum bend
Minimum distance between bends
Defect location aids

Odometer resolution

Number of odometers

Bill code

Bill code description

Tool config #

Tool Performance Specifications
10" (254mm) DEF

Low mass, direct measuring arms
Up to 750 samples per second
See Document D1121, DEF Sizing Specification

Solid state non-volatile memory (flash)
None

ELF 22HZ

Solid State Inertial Sensors

300 to 2000 psi (20.7 to 137.9bar)
1410 131 °F (-10 to 55°C)

15.0 ftfs (4.6mis)

8.100 in (205.7mm)

1.5D

9.250 in (235mm)

3D

AGM's on board INS and pipeline features
0.118 in (3.0mm)

2

DEF.10

DEFORMATION INSPECTION, 107
108571

Geometry Channels Length® Weight® Standard Run Time*

31 65 in (1.65m) 140 Ibs (64kg) 56 hrs

Suggested Minimum Trap Dimensions

Traps A B C D E F
Launcher  >6ft(1.8m) | =1f(0.3m) 2 ft(0.6m) 12in =4 ft(1.2m) | =8 ft(2.4m)
(305mm)
Receiver =G ft{1.8m)  =6f(1.8m) 2 (0.6m) 12in =4 ft(1.2m) =8 (2.4m)
(305mm)
F A B

! ' —
{ ARG
| E— cli

FEATURE CHARACTERIZATION AND LOCATION

Bend radius 025D
Bend angle +10°
Location from closest girth weld 20.5%
Circumferential orientation 107

Notes
2 Standard configuration

3 For full reporting accuracy. Features can often be sized at a reduced accuracy when tool is
operated at higher speeds or in thicker wall

4 Specifications subject to change



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Executive Summary
a. Date of survey.

b. Pipeline parameters and whether the information was
observed (i.e. evident within the ILI data) or provided
(i.e. provide by the operator or third party):

* pipe manufacturing method

 outside diameter

* nominal wall thickness
* pipe grade

* line length

Pipeline name
Launcher

Receiver

nominal diameter
type of pipe

rade

wall thickness [inches]
MAQP [PSI]

Design Pressure

SMYS

minimum bend radius
length [miles]

builtin

pipeline product (during run)
inspection history

Gusher

Valve Station 0+00

Valve Station 142+00

12.75

seamless, unknown

Gr. B, X-42, X-352

0.21%", 0.250", 0.312", 0.375"
500, 800

1039, 1468, 1482, 1779, 1832
35000, 42000, 52000

1.5D

142

1985

Matural Gas

ILl in 2004




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Executive Summary (continued)

c. ILI data quality—a statement regarding the quality issues with the ILI data should be included

within the summary and described in the report. These issues would include, but not be

specifically limited to:

* sensor malfunction,
 speed excursion,

* proximity to long seam
* Etc.

Data Quality Summary

The data recorded during the HR Geometry run, performed on April 20, 2016, was accepted and used for
evaluation purposes. The tool velocity during the HR Geometry run was mainly within the pre-agreed
ranges. It should be noted there are velocity excursions outside the pre-agreed range in both inspection
technologies. Generally, in all areas where the velocity is out of range, the vendor standard accuracy
might not be achieved. Please refer to Section 3 for more information.

The data recorded during the Axial MFL run, performed on April 22, 2016, was accepted and used for
evaluation purposes. The tool velocity during the Axial MFL run was mainly within the pre-agreed ranges.
It should be noted there are velocity excursions outside the pre-agreed range in hoth inspection
technologies. Generally, in all areas where the velocity is out of range, the vendor standard accuracy
might not be achieved. Over the compleie suivey line lengih, the magnetization level was mainly higher
than the standard magnetization values of 10 — 30 kA/m. Generally, in all areas where the magnetization
level is out of range, the vendor standard accuracy might not be achieved. Please refer to Section 3 for
more information.



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Inspection Results
a. Location (primary)

1) Odometer distance or absolute distance
2) ldentification of upstream girth weld
3) distance from feature to upstream girth weld
4) circumferential position
5)
6)

northing coordinate

easting coordinate
b. Location (secondary)
1) identification of upstream and downstream markers
2) distance from anomaly to upstream and
downstream markers
3) three upstream and three downstream joint lengths

)

¢,
°
3

c. Feature characterization (primary)

1) feature classification (e.g. anomaly, component,
non-relevant indication)

2) depth or depth range

— percent wall thickness or depth measurement
(metal loss and cracking),

— percent of outside diameter or measurement of
deflection from concentric pipe (deformation),

— percent of expansion (deformation),

— reduction in cross section (deformation);

3) Length

4) Width

9) Position through wall (ID, OD, or midwall)



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Inspection Results (continued)

d. Feature classification and characterization
(secondary) specific to feature types:

1) geometry:

— dent, ovality, wrinkle, etc.;

2) cracking:

— individual vs colony,

— location (body vs weld seam),

— proximity to girth weld,

— length of longest interaction crack,

— reflector visibility in the sound path (i.e. half, one
and one, and a half skip),

— shadowing of the girth weld,

— profile (continuous vs discrete),

— failure pressure;

3) metal loss:

— average depth,

— failure pressure;

4) metadata (essential variables may affect the
quality and

accuracy):

— tool speed,

— projection and vertical datum of GPS
coordinates and how they were obtained.



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Report Formats

The following tables and plots should be included in the final report. These deliverables are
recommended to aid in the integration of inspection results with pipeline integrity assessment
programs.

Results of the ILI system should be:

* provided in a queryable tabular listing e.g. spreadsheets or database tables

* provided in a viewing application such that the pipeline operator can review the processed
data used by the ILI vendor analysts to generate the tabular listing of features.




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Report Formats
a. A table of all girth welds, joint lengths, pipeline components.
b. Atable(s) of all anomalies and their assessments if applicable.
c. Summary and statistical data. The following reporting items should be considered in the
development of reporting requirements:
1) number of features for the entire line or defined segments, possibly shown as histograms,
based on:
- feature type
« feature subtypes (as applicable),
* internal/external discrimination,
 depth ranges;




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Report Formats (continued)
2) Circumferential position plots looking at similar subsets of features per preceding item.
The report may include pressure-based assessment of metal loss anomalies or cracks and strain
calculations for deformations. If this deliverable is stipulated, the following information should be
included in the report of ILI system results:

a. assessment methodology;

b. severity ratio and definition (if a severity ratio is used);

c. pipeline parameters, other than those provided in the anomaly listings, used in calculations
(e.g. maximum allowable operating pressure/maximum operating pressure, safety factor,
specified minimum yield strength).




PIPELINE OPERATORS FORUM STANDARD
REPORTING REQUIREMENTS

A Pipe Tally can be standardized or
customized/tailored to the operator’s
requirements to satisfy as an input for their IMP
program. Lists of features included are of
Welds, Installations, Anomalies and Clusters
(two or more adjacent anomalies in the wall of a
pipeline or component of a pipeline that may
interact to weaken the pipeline more than either
would individually.)

GRS coordinates

Feature type and ID

Reference joint

Joint gobal

Feature location on

Anomly sizing and further information

geometry joint Deform: racks and metal losses 5
E E. = = Tl=| = 5 E
£ 5 e ¢ 15| || 3|8 ElE|E|E E
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= g2z = o = 2 13 = | = E s |2 | & |E E H - 2
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35.801 Anomaly | Gouge Cluster GOCL-01 83 28 | 0a0 Bt % |15% | 38 |20 | axGR | P |A32
aaaaaa
35.801 Gouge | GOCL-D1.01 83 28 | 010 Bt 7% | 12% | 30 | 11 | AxGR I"‘I“l |72 |27 ane
culate
uge GOCL_D1.02 83 014 | Ext 5% AXGR IN‘I“‘ 4|32 |3 ange
culste
44.999 Anoml c::”:“"" cocLo1 121 0.855 | 836 | Ext 32% | 32% | a2 | 25 | PITT IN:“‘ 4|72
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44.999 Corrosian cocL-o1-01 121 0.855 | 836 | Ext 24% | 24% | 12 | 12 | PrTT IN‘I“t 4|72
cccccc
Not
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PIPELINE OPERATORS FORUM STANDARD
REPORTING REQUIREMENTS

Summary and statistical
data (graphics).

Management Summary | Anomaly Counts Activities and Quality Data Quality Summary Detailed Inspection Results

Inspection Report Summary Final Report Technical Reference
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PIPELINE OPERATORS FORUM STANDARD
REPORTING REQUIREMENTS

Anomaly rankings ERF — most significant anomalies

| log dist. [f] Latitude [7] Longitude [] Height [f] event comment oclock deptn [36] OD Reduction [%] length [in] width in] _ [ff ERF_0.85dL| internal
[E= 7049 60 35.21826280 -119.55444191 1155.87 cluster near seam weld 06:38 45 478 437 0.95 External
2 |k 99561 3533973833 -119.56908524 1252.03 cluster 04:10 41 439 9.45 0.91 internal
ElE S 747 49 35733022394 -119.56066824 1259.85 cluster Repaired 1253 37 652 155 0.90 internal
4 |k 750.07 35753029851 11956966217 1259.85 cluster 0858 40 37 .46 0.80 internal
5 [ TA347 3523023167 -119 56967840 4259.80 cluster Repaired 08:35 4B 276 158 0.80 internal
EES 705017 3529826175 -119.55444046 1155.86 cluster near seam weld 07:29 36 542 .50 0.88 External
7 | 750.296 3523020028 -119.56064054 125988 cluster 01:05 39 382 5.6 0.88 internal
EIE = 994,82 3525973088 -119.56508705 125204 cluster 04:10 39 373 998 0.87 internal
ERE = 72372 3523026081 ~119.565972393 125235 cluster 10:32 35 493 323 0.87 internal
EE S 423704 3522926761 ~119.56852065 4250.08 cluster 1244 38 378 438 0.87 internal
ERE 2 74891 3523022048 ~119 56966494 1259.85 cluster Repaired 09:29 36 434 292 0.87 internal
EEE S 76263 3523019370 -119 56963262 1259.89 cluster 0954 35 467 2323 0.86 internal
EERE = 73995 3523023934 ~119 56968761 1259.95 cluster 08:07 43 270 154 0.86 internal
4 [ 17733589 3519805788 ~119.52860512 1107.54 cluster near girth weld 06:03 33 494 342 0.85 External
15 [ 74955 3523029922 ~119 56966339 1259.85 cluster Repaired 0930 40 293 145 0.85 internal
6 [ 73173 3523025470 ~119 56970524 4252.13 cluster 40:15 33 484 153 0.85 internal
7| 75548 3523020766 ~119.56964943 1259.86 cluster 05:38 31 4.99 150 0.84 internal
EEE S 122404 3522929291 ~119.56855102 1249.06 cluster 40:39 31 433 139 0.83 internal
EENE S 672,07 3523037004 ~119.56984503 4253.00 cluster near seam weld 0740 34 334 254 0.83 internal
20 |3 124986 3825924249 ~119.56849049 1250.52 cluster 0624 33 358 131 0.83 internal
21 |3k 758.08 3823020258 ~119.56964332 125787 cluster 0107 36 284 PR 0.82 internal
22 |3k 706.33 3523030393 119 56976461 125267 cluster 0754 37 289 209 0.82 internal
23 |3k 68236 38723035084 ~119 565982083 1252 92 cluster 0814 EYl 392 158 0.82 internal
24 |3 75893 387330206063 419 56564132 925788 ciusier 0538 33 335 285 .82 internai
25 |3 70105 38733039437 41956577698 25372 ciusier near seam weld G133 26 6.1 180 0.82 internai
26 |3 74859 38733022909 ~119 56566566 925785 ciusier Repaired G538 44 i1 145 0.81 internai
27 |3k 9240 61 38735526058 416 56857521 250,28 ciusier G540 39 26 108 0.81 internai
28| 72303 38733027175 41956572563 925337 ciusier G102 35 253 063 0.81 internai
29 |5 76530 3833018848 ~119 56562635 9257.90 ciusier near seam weld G129 3 394 178 0.80 internai
30| 75783 38733020307 ~119 56564390 25987 ciusier 9009 28 386 5738 0.80 internai
31 100061 3853973852 419 56507349 q259.99 ciusier 0629 3 304 148 0.80 internai
32 73681 3855054473 41§ 56585333 253760 clusier G809 57 4d 160 .80 internai
33 FO307 38753039558 41§ 56577480 25574 clusier G397 57 A0e 307 .80 internai
345 584774 3835578081 41856511308 25348 clusier G757 3 286 057 .80 internai
35 | F02 08 38753039558 1§ 56577457 25574 clusier G539 30 348 583 .80 internai
36| 75818 38550506557 418 56584305 359787 clusier G543 34 574 3354 .80 internai
37|k 78325 38753078248 g 56583147 259788 clusier G850 34 558 L] .80 internai
38|k FAE 48 38753055578 41§ 56567058 259788 clusier Repaired 0853 35 233 114 .80 internai
39|k 88459 38755504458 41§ 56704338 23833 clusier G493 57 383 068 .80 internai
I i i S E i SRR T T PR i 555 A AFE TREATAG

4 » \Pipe Tally £ Anomaly £ Reference 4 XYZ DATA X Pipe Parameters & Markers £ Installations X Significances 4 Bookmarked Significances / I« i




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Pipeline Operators Forum (POF) gives further guidance.

Reporting is based on at least two separate documents unless otherwise agreed

« Operations report

* Final report

In addition to the above mentioned reports, one or more of the following reports can be requested
and agreed between Client and Contractor:

* Preliminary report

« Raw data report

* Multiple run comparison report

 Additional reporting

2
8.
-]
1



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Operations Report

* Any reported safety observation (e.g. near miss)

* A description of the operations (cleaning, gauging, dummy tool run, ILI tool run) including run
conditions

« Used tool(s) identification (serial number) with tool(s) data sheet and calibration

* AGM statistics (if applicable)

« Cleaning results and comparison to criteria

« Gauging/dummy tool run results and comparison to criteria

 The suitability of the recorded data to allow a successful evaluation.




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Operations Report (continued)

* Details of ILI run(s):

o Time and date of tool launching and
receiving

o Travelling time

o Min/max tool velocity, and tool velocity plot
over the length of the pipeline

o Min/max pressure

o Etc.

\\\\\\\

2 ] H @ 2 El

e MEKG)



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Formulation for Acceptable Data Loss

» The formulation for acceptable data loss shall be, unless specified otherwise:

« Continuous loss of data less or equal to 0.5 % of pipeline length

* Discontinuous loss of data less or equal to 3% of pipeline length

 Continuous loss of data from less than 4 adjacent sensors or 25 mm circumference (whichever
is smallest).

 The criteria apply to each section of the pipeline i.e. each diameter, wall thickness and pipe
manufacturing process.

- If data loss exceeds one of the criteria above, this shall be discussed between Client and
 Contractor to reveal the cause and decide on follow-up actions which might be:

o Are-run of the tool

o Check if the data loss has an effect on anomaly detection and sizing capability of the ILI tool.

2
8.
-]
1



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Preliminary Report

* Preliminary report is a list of features, including by their dig sheets.

* The reporting format is as per the list of anomalies in the final report.

» The preliminary report shall be delivered if requested by the Client or if the Contractor finds an
anomaly (or anomalies) during the analysis of the ILI data which might be (are) an integrity

threat to the pipeline.

NOTE: If the Contractor finds an anomaly during the inspection and/or evaluation of the ILI data
which could be an immediate threat to the integrity of the pipeline, he has the duty to report this to
the Client without delay




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Preliminary Report

Aims at summarizing the most important features (individual and clustered) based on Client
criteria as defined in the contract, in order to guarantee a safe pipeline operation. Typical reporting

should include:

» Features with an ERF = 0.8

* Metal loss features = 50

* Dents, Wrinkles/Buckles =25%

 Cracks with depth =2 4.0 mm Fricae: o100 1z

Inspection Type: MFL-4, XT Date

of Inspection: Apnl 22, 2016
Revision No.: 0

12" GUSHER PIPELINE

Significances

Log Ewvent Comment Max. Diameter| ength| Width|center Wall
Distance Depth 1 o'clock Location
it % % in
118347.38 deni-detected with metal los: 12 1.6 7.03] 3.54] 08:55 N&
11111 .05 metal loss-cormosion 88 064 1:8 axt
111111 a2 metal loss-cormosion a2 1 084 12:5. ext
118058.45 metal loss-comosion 4 0.46] 0.20] 10:28 ext
122475.70 metal less-cormosion 84 0.50] D.‘;I 04:13 ext




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Components of a Dig Sheet

 Length of pipe joint and (when present)
orientation of longitudinal or spiral seam at
start and end of every joint

» Length and longitudinal or spiral seam
orientation of the 3 upstream and 3
downstream neighboring pipe joints

 Wall thickness of the pipe joints (up to the 3
upstream and 3 downstream joints)

* Log distance of anomaly

Weld Location

SE0 Girth Weld
1679.14 ft
A
Marker at
Above Ground Marker Above Ground Marker Above Ground Marker Above Ground Marker
1640 ft 536654 ft 1044548 f 1569117 &
A 1695.53 ft 3687.40 fit A 5078.94 ft A 524570 fi A
Refere t
Valve Valve Valve Valve
0001 SE450.60 f
A 1679131 S477T1.67ft § 41800357 4 S3906.50R 4

Installation at

Area End Launcher Area Start Casing Area End Casing Area Start Casing Area End Casing Attachment 05:00

19.28 ft 79446 ft 594.01 ft 725800 ft 7323251t 13381.37 ft
i 77516 ft A 9955 ft i 7513 Tt 557886 ft i B525 ft A 605812 ft
Weld at
520 Girth Weld 530 Gith Weld 540 Girth Weld 550 Girth Weld ZQ Gich Weld 580 Girth Wsld 590 Girth Weld 600 Girth Weld
) 7656 ft 7349 ft 7769 Tt 5540 ft 7887 ft 78131t 79.35 1t TT52ft 7EEIft l 79.08 ft )
| Feature Location |
171040 ft
167914 ft 175827 ft

—— 3127 ft —|e——4TBT R ——

- -06:08

Q0D = 20.00in

Feature Information

Log Dist. : 171040 ft Tool: MFL-A O'clock : 05:06 Event : Dent detected with metal loss
Width: 524in Latitude : 32.01628421 Longitude : -102.51359216 ° Elevation : 3055.260 ft

Depth: 10 % 0D Reduction : 1.2 % Internal : N/& Length : 4.31in



IN-LINE INSPECTION PROCESS
ISSUE REPORT

Components of a Dig Sheet (continued)

 Log distance of closest features like magnet markers, fixtures, steel casings, tees, valves, etc.
* Orientation of anomaly

» Anomaly description and dimensions

* Internal/external/mid-wall indication

* Distance of anomaly to upstream girth weld

* Distance of anomaly to downstream girth weld

» Distance of upstream girth weld to nearest, second and third upstream marker

* Distance of upstream girth weld to nearest, second and third downstream marker

« Geographical coordinates of an anomaly if a mapping unit was applied




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Multiple Run Comparison Report

Anomaly data from two or more successive ILI runs carried out on the same pipeline, shall be

compared individually and clustered.

Goal: To detect discrepancies between reported anomalies of successive runs like new or missed

features, corrosion growth, etc.

DATARUN 1 [ yyyy-mm-dd) DATA RUN 2 (yyyy-mm-dd) Difference
= = =g = . a = |g =
E £z Eles § |E|E E £ |2 E |2S § |E|T HEHE
] T |2 [232 2 - m o El 2 [23 2 = E
E 5|85z |52 8|88 3 |i|E|g|E|s :o|8|5|5| 2 (B2 B (B 5 | % E|EE|E|. 2|2z Comment
B s mle| 2 5% | £ |SE - £ |lgla|> £ Elmle] B S g - el 5 s |ls|lal>s w| 2|5
2 515|218 | S8 |E|gs @& B EILIE 2 5|§|2| % |25 2 (g5 & 3 |2|8|8|E § 2|9
y £ £ Z1lsB v 313 2 £ = = v 0 o 403 < |a
= = =] ®m |2 o | = = w a o
5 | =2 £(25 T | = £ (25
10,250.250 7500 14.651 |10.0 weld 10,250.000 7500 | 14811 10.5 weld ‘Weld matched
10,256.630 10.0 corrosion | 600 [ 35 |40 |12 |Int 10,257.000 corrosion | 5:42 |120 |80 | 18 | Int 85 (40| 6 Corrosion matched
10,262,650 corrosion | 4:12 | 15 |10| 5 |Int New corrosion
Identification
10,263.305 100 grinding [11:04 | 120 |80 | 8 |Ext 10,263.500 corrosion | 11:00 | 140 | 90 | 12 |Ext 20 |10 4 correction: grinding to
corrosion
10,264.910 7510 15.100 |10.0 weld 10,264.818 7510 | 15.080 | 10.5 weld Weld matched
10,280.008 7520 | 15.000 |10.0 weld 10,279.898 7520 | 3.110 | 10.5 weld ‘Weld matched
10,283.000 7522 | 7.000 | 12.5 weld New weld
10,290.064 7524 | 4.905 | 10.5 weld New weld
10,294 800 7530 | 14.805 |10.0 weld 10,294 900 7530 | 14.805| 10.5 weld ‘Weld matched




IN-LINE INSPECTION PROCESS
ISSUE REPORT

Corrosion Growth Rate (CGR)

Why calculate a Corrosion Growth Rate (CGR)?
» Key input into Integrity Management Decisions
* Repair/ In field investigation Plans

« Effective mitigation planning

* Re-inspection intervals

Methods of Estimating CGRs

» Historical Corrosion Rates

* Industry guidance on typical corrosion rates (e.g. NACE RP0502, ASME B31.8S)

« Comparison of repeat inspection data

Reported Depth (% wt)
@ B ow @ N @
3 2

2
8.
-]
1



Thank you for coming to this presentation
on 195.591 In-Line Inspection of Pipelines.



INDIANA UTILITY REGULATORY COMMISSION

101 W. Washington Street, Suite 1500 East
Indianapolis, IN 46204


http://www.urc.in.gov/
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