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Biographies

Nick Schafer Meghan Schleicher

* Project Manager, Integrity & Compliance - Project Manager, Metallurgy - 13 Years

12 Years « BS Materials Science & Engineering,
* BS Mech. Engineering, Northern Arizona Metallurgy, UIUC
» Specialize in Assisting Industry Partners » Metallurgical Support Projects Span
Accomplish MAOP/MOP Confirmation & Pipeline Life Cycle
Material Verification Goals . Thousands of MTRs Reviewed

 Historic & New Construction Records  Focused on Material Verification in

accordance with regulatory requirements
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Overall Goals

» Best Practice Techniques for:
* Program Implementation
 Program Management

« Common Challenges and Potential Solutions

« Case Study Notes & Examples

* To “Keep In Mind”
« Safety, Reliability, and Compliance
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Program Overview

Determination
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Material Verification Process

Material Verification
Yes ——> Complete for Specific
Sample

Data

Alignment
Identify Pipeline ) Identify Num‘ber of Sample I\./Ia.terlals Sample Results Align B . Further Investigation
Populations Samples Required for Opportunistically or with Assumed or No Required
Each Population via Planned Program Anticipated Values?

Review Sample Results
for Alignment with
Assumed or
Anticipated Values
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Program Considerations

« Start-Up
« Data Analysis (e.g., pressure testing, material properties)
« Data Collection (e.g., pipeline attributes, historical records)
* Program Record Keeping

* Collaboration
« Stakeholder Engagement
* Internal Subject Matter Experts (SMEs)
* Field Personnel
* External

* Implementation Plan
* Objectives
» Scope of Work
 Methodology and Approach
* |ndustry Experts
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Start-Up

« Data Analysis (e.g., pressure testing, material properties)

* Quality of Available Records
* Traceable, Verifiable, and Complete (TVC)

* |dentify and Resolve Gaps

« Data Collection (e.g., pipeline attributes, historical records)
* Current Data & Records Status
* |Improvements or Changes

* Program Record Keeping

* Processes & Procedure Documentation
e O&M, Forms, Technical Guidance, etc.

* Tracking
+ Keep everything! If it can be tracked... track it!
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Collaboration

« Stakeholder Engagement
* Cross-functional Support

* Internal Subject Matter Experts (SMEs)

 Tenured Employees

 Field Personnel
 What might they know that you do not?
* Planning Involvement

« External Industry Experts
* Testing Support (destructive & non-destructive)
* Industry Peers
» Contractors
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Implementation Plan

* Objectives
* [nternal
 Compliance

* Planning
* Yearly Projections
* Desired Rate of ‘Progress’

« Scope of Work
* Determine MOP/MAOP Reconfirmation Applicability
* Determine Material Verification Requirements
« Strictly Required vs. Best Fit

 Methodology and Approach
* Opportunistic or Planned
» Separate Program or Merge with Existing
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Determination
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Material Verification Process

Material Verification
Yes ——> Complete for Specific
Sample

Data

Alignment
Identify Pipeline ) Identify Num‘ber of Sample I\./Ia.terlals Sample Results Align B . Further Investigation
Populations Samples Required for Opportunistically or with Assumed or No Required
Each Population via Planned Program Anticipated Values?

Review Sample Results
for Alignment with
Assumed or
Anticipated Values
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Case Study Notes - Common Challenges

* Applicable segments across multiple operating regions
 Lack of quality records

 Establishing Material Verification populations/samples
« Sample results not aligning with anticipated values

* Nondestructive testing validation

* Coordination with internal & third-party stakeholders
* Tracking of program progress
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Solutions - Records & Applicability

 Record Review Process
 Development
 Refinement

* Indicate need for
MOP/MAOP
Reconfirmation and/or
Material Verification

* Population Development
* Flexible Approaches

* Spreadsheet Review
* GIS Integration
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Feature Tupe Nominial Mominial Wall Wall Marerial SMYS Longitudinal Pressure
e Diameter Diameter 2 Thickness Thickness 2 GRADE Seam Rating
Feature Type MominialDiameter  MlominialDiameter2  WallThickness W allThickness2 MaterialGRADE SMYS LongitudinalSeam PrezsureFating

Indicates the
Feature type

Fecord the inlet
nominal diameter of
the asset [e.g. &

Record the
outletibranching
nominal diameter of

Fiecord the inlet
W all thickness of
the ag=et [eq. 0.322

Record the
outletfbranching
wlall thickness of

Record the material | Record the SMYS
of the asset [e.g.

grade of the asset

Fiecord the
longitudginal seam
of the asset [e.g.

Fecordthe
manufacture
pressure rating of

inch] the as_set [eg.8 ineh) the assgt [eg.0.322 [e.g. H42] 42,000) Seamless) the asset [2.q. ]
inch) inch)
Pipe 10 MIULL JIRE: MULL w42 42000 Sesmless MIULL
Fipe 0 MULL 0z MULL Hi2 42000 Seamless MULL
Pipe 12 MIULL JIRE: MULL Ha2 42000 Seamless MIULL
Fipe 1% MILL 0.235 MULL E 36000 Seamless MILL
Pipe [ MIULL 0125 MULL Ha2 42000 Seamless MIULL
MULL AMSI 300
MULL MAOP ) AMS 200
Pressure Test | Test Pressure Complete _ . Material
Test Pressure . Reconfirmatio .
Twpe Validity Records _ Verification
n Hequired
TestFressure PressureTestType TestPressureyalidity i CompleteRecords PReconfirmationBe Materialveritication :

Fecard the actual
test pressure at the
minimum elevation.

Fiecord the type of
Test Pressure
perfarmed. [e.q.

Spike Test, 192624,

Fecord if the
pressure test or
uprate i= valid
based on the

196111, etc.) current MAOP
400 MULL es
400 MULL es
400 MULL es
400 MULL es
400 MULL es
400 MULL es
400 MULL es

Fecards if the
records are

Indicates if the
asset requires
MADF
Feconfirmation or
needs o be
reviewed Lo confirm

Indic:ates if the
asset should be
considered in

complete For the | the Feature doesn't segment
aszet required population.
Reconfirmation
132 624 (a](1) MADF
iz established by
19261904121 and
Yes Fieuiew [411=]
ez Feview Mo
[\ [=]
Mo
Yes M= [411=]
ez Mo Mo
Yes M= [411=]




Solutions - Tracking Populations &
Samples

« Sample
Completion
Reports

* Per Sample
* Population

Completion
Report

« All Samples
Completed

« Sample Tracking
in GIS

)

Works Best For: Anyone with a built-out GIS system MIDSTREAM
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Solutions - Tracking Populations &
Samples

« Sample Tracking via Spreadsheet

Expected Attributes from GIS Test Results
Sample ID Sample Date Initial Population 0D (in) WT (in) Grade Seam Type Y:;;noufflln;tily 0D (in) WT (in) Yield Tensile Max Grade Seam Type Conflicts
| | B gl : - al - : : - - - : -
A 5/16/2024 12345 12.750 '0.250 Grade B Seamless 1955 12.820 0.271 62,400 76,700 X60 ERW Yes
B 8/9-10/2021 12345 12.750 '0.250 Grade B Seamless "955 12.750 0.250 58,900 75,500 X56 Seamless No
c 5/21/2021 67890 6.625 '0.250 "4000 Lap Weld "1956 6.625 0.188 49,800 62,500 X42 ERW Yes - Seam
D 9/25/2024 45678 6.625 '0.188 " 4000 Electric Weld 1982 6.625 0.192 60,500 74,700 X56 ERW No
L] L] L]
* Population Tracking via Spreadsheet
Wall Longitudinal Population ID Total Populati Total Populati '
Population ID Diameter . 8 SMYS ongitudina Installation Year Feature Type opuration ot .npu atton | Tota® Foptlia I_Dn Samples Taken = MV Samples Remaining |
- - Thlvl:lvcmas"‘v = Seam - = Length {ft"v Mileage - Samples Reqmre: = =
08-156-35-A-66 8.625 0.156 35000 ERW 1966 Pipe §5904.07741 16.26971163 17 16 1
08-156-35-UN-66 8.625 0.156 35000 Unknown 1966 Pipe 3714.161567 0.703439691 1 4 -3
08-156-42-A-66 8.625 0.156 42000 ERW 1966 Pipe 791.2523 0.14985839 1 0 1
08-188-24-A-UN 8.625 0.188 24000 ERW Unknown Pipe 1522.6708 0.258384621 1 0 1
08-188-24-B-56 8.625 0.188 24000 Forged Fitting 1956 Elbow 8.400666667 0.001591035 1 0 1
08-188-24-C-98 8.625 0.188 24000 Seamless 1998 Cap 0.666 0.000126136 1 0 1
08-188-24-UN-17 8.625 0.188 24000 Unknown 2017 Pipe 4 0.000757576 1 0 1
08-188-24-UN-56 8.625 0.188 24000 Unknown 1956 Pipe 1386.611994 0.262615908 1 0 1
08-188-24-UN-92 8.625 0.188 24000 Unknown 1992 Pipe 311.3 0.058958333 1 0 1
08-188-24-UN-UN 8.625 0.188 24000 Unknown Unknown Pipe 10.80666667 0.002046717 1 0 1
08-188-35-A-66 8.625 0.188 35000 ERW 1966 Pipe 12837.3741 2.431320852 3 0 3
08-188-35-A-68 8.625 0.188 35000 ERW 1968 Pipe 2126.871 0.402816477 1 1 0
'_! 5‘ ‘ ‘ . E 7 GPA ,)
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Solutions - Program Tracking

°® S p rea d S h eet MAOP Reconfirmation Mileage

Material Verification Samples

e Dashboards (PowerBl)

Compieted

el
* Yearly Changes

W e
$53.07M 12.97% 7
Cost To Date Percent Complete Closed Out Populations
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Solutions - Program Tracking

v MV Populations
* Program Tracking in GIS -
~f MAOP Reconfirmation

Abandoned/Retired Pending
Abendoned/Retired Scheduled
Class/HCA/MCA Change Pending
Pressure Test Pending

Pressure Test Scheduled
Reclessification Pending
Reclassification Scheduled
Record Review - In Progress
Replacement Pending
Replacement Scheduled

Small PIR Pending

Small PIR Scheduled
Abandoned/Retired Complete
Class/HCA/MCA Change
Reclessification Complete

Record Review - TVC Records Found
Replacement Complete

Pressure Test Complete

Small PIR Complete
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Solutions - Continued

 O&M and Procedure Document Development

o Statistical Validation of NDT method and method transfer

* Development of investigation process for ‘unexpected’ results
 Facilitate Stakeholder Engagement
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Recordkeeping
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Thank you!

Nick Schafer
(303) 788-9167
nschafer@entrustsol.com

Meghan Schleicher
(630) 432-6321
mschleicher@entrustsol.com



Questions?

Nick Schafer

(303) 788-9167
nschafer@entrustsol.com

Meghan Schleicher
(630) 432-6321
mschleicher@entrustsol.com
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