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MAOP VALIDATION PROGRAM




AGENDA

> Proposed Regulation

> MAOP Validation Program
= Data Gathering
= MAOP Calculation
= Field Verification
= Remediate MAOP
> Uprating
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NPRM - “MEGA-RULE”

> Requires a systematic approach to verify a pipeline's
maximum allowable operating pressure (MAOP).

= Speculation around content and timing of final rule.
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BEGIN WITH THE END IN MIND

- Age Records

- Special Permits . Grandfather Clause
- As-built Drawings _ EFAPipe Sample Records [P ire Dacrinier s
- Laboratory Analysis Records
= Bid Dociments ~Field View Maps (sl N pection Bayors
Research Documents Gilof nding R e - Storage Records
and Records for i
rocee veone  EORRILS e N
and Complete MAOP -GIS Database Records
Documentation - Compl CR) M idepection Rapords
~CompresorSation O e - Min. wall thickness for pipe size
R - MMD Catalog
; “In-Line-Inspection ILl Results
- Class Location Studies - Management of Change Records
- Engincering Review Packages

- Grade

- Wall Thickness

- Diameter

- Seam Type

- Operating Temperature
- DOT Class Records

- Class Change Records

- Pressure Tests

I

Are all MAOP factors

documented as required?

r Field Verification Methods
for Obtaining Data

Substitu inimum Allowed Values
or use conservati

sumptions for
unknown Factors.

—

~Pipeline Elevation Profiles

- Pressure Volume Plots

- Remaining Strength Analysis

- Purchase Orders (PO)

- Purchase Requisitions (PR)

- Purchasing Department Records
- SCADA System Records

- Welding Records

- Welding Specifications

Field Verification Methods

- Consider Laser Scanning to capture geospatial
placement and to document features and attributes

- Review Manufacturer Plates on Facilities (e.g valves)
- Review Manuafacturer's Stamps on Facilities

- Take field measurements (e.g. wall thickness
and diameter)

- Consider cutting Coupons for lab analysys

- Consider NDE methods for determining Grade
and/or Seam Type {Impact Tests, ILI, Spectroscopy)
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MAOP Validation Process

Determine MAOP

P1=(2xSxt):Dx(FxExJ)

Variable Formula Factor

Factor Information Required

s

t Wall Thickness

o Diameter Bmmmerd  Calculate Design Pressure - P1
€ Jaint Factor

T T re Factor

F Design Factor

B Calculate Pressure Test Pressure - P2

Compare Design Pressure (P1) to

Pressure (P2)
MAOP is the lower of the two.

Note: A grandfathered pressure
could determine the MAOP if
adequately documented, segment
was installed prior to 1970, and no.
class change has occurred.

- Pressure Test
—— - Replace Pipe or Facilities

- Relocate Pipe or Facilities

|

Remediate MAOP

Does Researched,

e Calculated MAOP support B33

Existing MAOP?

- Field Verify Data

Scan and Index all Documents.
to Document Management

System Link Document

Management System

with Verified C
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PROGRAMMATIC APPROACH

> Data Gathering TR
. caug!rfa
> MAOP Calculation i yes |_rettit? | no l
friend not a friend
. . . of Elvis of Elvis
> Field Verification M
> Remediate MAOP st s com O Tk s raHonds

PX¢
audubon

IIIIIIIIIIIIII



WHERE DO | START?

I NEED SOME DATA
FROM AN UNREACHABLE
GUY NAMED ED. WHAT
SHOULD T DO?

J

scottadams@aol.com

www.dilbert.com

JUST MAKE UP A

BUNCH OF DATA

LIKE EVERYONE
ELSE DOES.

\

106 ©2006Scott Adams, Inc./Dist. by UFS, Inc.

EVERY—
ONE ELSE
DOES
THAT?

(

ARE YOU
DOUBTING
MY DATA?

|
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ONE - GATHER RECORDS

P ¢
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Data _(_idaJther\iJng

Research Documents

and Records for - Age Records - Special Permits - Grandfather Clause - Pipeline Elevation Profiles
Traceable, Verifiable €E——  _pchuilt Drawings - EFA Pipe Sample Records Fressure Documents - Pressure Violume Plots
and Com p_lete '_"'1 — - Bellhole Inspections - Engineering drawings/prints RRRUE L EE R - Remaining Strength Analysis
Documentation _ Bid Docuraents - Field View Maps S BT T 17 T - Purchase Orders (PO)
- Bill of Lading - Field Verifictation Records - Storage Records - Purchase Requisitions (PR
- Certified Mill Test - Gas Measurement Records SBR[ il e - Purchasing Department Records
Report(s) (CMTR) - GIS Database Records - Manufacturers’ Specifications - SCADA System Records
Sl Rl Tl - Government Filings LGS L B - Welding Records
_E?:ll::::::::;:n - Pressure test Records Ll L 2 B [ - Welding Specifications
- Class Location Studies - In-Line-Inspection ILI Results ~MMD Catzlog
- Management of Change Records
WY - Engineering Review Packages

MAOP Information Required

- Grade

- Wall Thickness Consider Field Verification Methods
- Diameter for Obtaining Data

- Seam Type Are all MAOP factors

- Operating Temperature A ]

- DOT Class Records documented as required: Substitute Minimum Allowed Values
- Class Change Records or use conservative assumptions for
- Pressure Tests unknown Factors

>4 Determine MAOP
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PRIORITIZATION?
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RECORD REQUIREMENTS (PROPOSED)

> Traceable - Linked to original information about a pipeline
segment or facility.

= MTR’s, requisitions, or as-built documentation indicating
SMYS, seam type, wall thickness and diameter.

> Verifiable - Complementary, but separate

= Line segment pressure test specs inclusive of pressure
charts or field logs.

= Pipe mill PO / specification inclusive of coupon metallurgical
test results.

> Complete - Evidenced by signature, date or other marking.

= Hydrotest records that identify, testing contractor, test
duration, test medium, temperatures, pressure
measurements, and elevation information as applicable.
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FIELD DATA COLLECTION - HOW?

> ArcGIS Linked Pipeline Model

= QC “engineered” into the
process.

qvj

uoon
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@ Survey123 for ArcGIS

StationSeries *
Route A

Location

36°1'N 96°45'W

Position source closed error

@© Esri contributors
Serial Number
Type
Size

Manufacturer

© MAOP Valve Survey =

v




INITIAL SEGMENTATION

* Segment Length

* Stationing

* Year Booked

* Completion Report

* Facility Type

* Install Date

* Town Code

* Current DOT Class

* Qutside Diameter

* Location of road crossings
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ATTRIBUTES TO BE CONSIDERED FOR COLLECTION

—

General

Coating

Information Pipe Segment Inf t Pressure Types |Fitting Information
Segment Number Length Primta:;r at%l::rnal Grandfather Pressure Inlet Diameter
Comments Begin Station ol TE::"“' Sub- | gperator Pressure Inlet Wall
Year Booked End Station Ee«mﬁgiTrnal Alternative Pressure Outlet Diameter
Completion Report # Pipe Source Sm;::'_!'r:’f’"“' Special Permit Pressure Outlet Wall
Companion Job # Design Factor Certificated Pressure Branch Diameter
Companion Job Date Design Factor Type Branch Wall
Facility Type Outside Diameter s pecification
Install Date Pipe Material
Town Code Wall Thickness
Current DOT Class Pipe Grade
Original DOT Class Seam Type
Listed MAOP
Verification ID

Additional Remarks

RAM Segment # (pre-
GIS Database)

FIELD SOLUTIONS
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ATTRIBUTES COLLECTED (CONTINUED)

Casing Flange Miscellaneous Pressure Test

Valve Information Information Tap Information Information Information |Information (1-5)
Facility Size Casing Diameter Tap Type Flange Type Sleeve Type Test Date
- _ - Flange " -
Pressure Rating Casing Length Tap Size spacification Coupling Type Project Number
Inlet Connection . Flange Pressure | Control Fitting
Type Crossing Type Rating Mfg/Type Test Type
D“uﬁm n Year Booked Closure Type Installation
. _ Completion Report Common Safe L
Specification Number Working P ure MAOP Validation
Integrity
Assessment Y/ M)
Pressure Volume
Plot (Y/N)
Test Medium
Minimum Adjusted
Pressure
Test Duration
Spike Pressure
Spike Duration
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LEGACY DATA CONVERSION

SCAN

+ Scanning is performed by location
+ Metadata accompanies image

+ High-definition scanning can be provided by third party

EXTRACT

+ Data is identified by regulatory compliance
+ Key information is automatically extracted

+ Documents are automatically categorized and grouped

OUTPUT

+ Data is managed by REV, the Blue Sky database
+ “Gap” analysis is provided to document what is or isn’t there
+ Data can be loaded to PODS, PODS Spatial, UPDM, and more

adubon
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LEGACY PAPER RECORD

Format o TWTL/ HFW/OC/13, Rev.A D6j01/16
) WWELSPUN TUBULAR MATERIAL TEST CERTIFICATE s |
Rawtnion o
LINE PIPES, COATINGS (As per BS EN 10204:2004 3.2)
e —
Customer _ Marking  ~pgr © Welspun AP SPEC 510853
P.O.MNo ] MM YV, 12.75 X 0375 KS2ZM PSL2 HPW
PROJ MOMOR ASL NO:
. dmtrecenmy TESTED 2920 PSI
Descripition : OD 12.75" X 0.375" WT AP1 5L X5IM PSL 2 PIPE NO: HEAT NO:
Techanical specification High Frequency Welded (HFW) plain end pipes as per AP 5L 45th Edition :’;‘J';;"‘ feet to 10ths of & foat), ALSO MEETS ASTM AS3 GRBE
July 1, 2013 POND:”EL o
MADE IN USA
Color Marking -
Approved QAP No = CWAPHIFW/SL/STOCK/0S Rev. 0
Steel Making : Hadead, Saudi Arabla Steel Rolling : Hadeed, Saudi Arabia 2
CHEMICAL ANALYSIS
Coil No. | Pipe No. % 5By Mn% P 5% NI Lr Mo% Cu Jame [ ™| v I nx] o% | ca% | nb% |  NbaeTi CE[PCW) CE[IW]
[ Min. = p— P T cus | i | oess] sss foess] ses = - =
Roquirement [ . D21 | 045 | 140 | 0025 | 0015 | 030 | 030 015 W =] =1 = 1= lasml = [-- o1 (53 =
TOROTSA (Heat) — 008 0.20 125 | 0008 0,001 .01 0.01 0.00 001 |o.038]0.017] 0.006 [0.002]0.0001]0.0019 | 0.025 0.047 0.154 —
716026901 [F) 0.05 0.18 1.5 | 0010 0,003 0.04 0.03 0,01 003 |oos4lo0e0l 0.008 |0.003]0.0003]0.0012 | 0.030 0.058 0.126 ™
16026920 [P) 0.06 019 1.18 0.010 0.003 0.04 003 001 003 |0.047)0.019] 0.010 |0.003|0.0002 | 0.0016 | 0.031 Q060 0.130 —
MECHANICAL TESTS
Tensile Test (T180) | Hardoess Test | **Microscopic Charpy Impact Test Resubts in fi-lbs ot 32° F for pipe and 14° for raw matesial
Gradiant
il i . Vi urs %EL ke "T.‘:_Tﬂ Seale oo Examination | Transverse Specimen full size 55 x 10 x 7.5 men and 55 x 10 x 10 mm for rew material)
Psl) (ps1) = 5 HV 10 Base (T90) Shear Area (base)
HAZ Foar Tust Flattening Test
— q BET00 =TT BBT00 = T o St Avg.: 15 Ind: 12 For information only
L [Gagaoo [ --- [T} T ] 0l o2 | | g 0l [ [T} = %
716026301 (P) (T1 bJa75 | TBGA3 36 086 BOETO | 157-18% EF, SATISFACTORY | 113 | 90 | 86 | 96 | 100 | 100 | 100 | 100
A NiA SATISFACTORY
Ultrasomk; Testing of Weld Sesm
(R, Stl: T bongitedingl N10 notches (one ot ivtevnsl &
MP1 Seam Normalizing i kit Ppieph s drilied Hydro Test Wisual and Dimensional Inspection
hole ¥l wald cenberline)
M.A 1902"F to 2183°F SATIGFALTORY Tested at 25920 PS5l for 10s minimum SATISFALTORY

Note .- ¥.5.-Tield 5trength, U.T.5.-Ultimate Tensile Strength, TWT- Transverse Weld Tensile, Elong. - Elongation Heat- Raw material Test Certificate-Trangverse Specimen, (P) -Prodisct, T1A0- Transverse specimen at 1807 from the weld, 190-
Longitudinal spacimen 307 from the weld, Tensile testing was done according to the 2 inch gage length strip specimen standard of ASTM A370, - ¥ - First Day Production Test, SAT. -Satisfactory, N.A. -Not Applicable, CE (PCM) = C + 51/ 30 + { Mn
& Cu# Cr )/ 200+ M1 f 60+ Mo 15 +V 10+ 5* B, CE(I0W) =CoMn/E+[Cre Mo+ V) /5[ Cu+Ni)/ 15 **Nountempersd manensite observed & uniformly distributed ferritic structure found. Grain size is finer than 8. Found proper

fusion ine Observed normalisation of weld seam anea through the entire wall thickness,
ADDITIONAL INFORMATION: WE HEREBY CERTIFY THAT THE MATERIALS DESCRIBED HEREIN HAVE BEEN MADE IN ACCORDANCE WITH
L FIRST DAY PRODUCTION TEST CARRIED QUT AND FOUND SATISFACTORY. THE RULES OF THE CONTRACT AND THE TEST RESULTS PRESENTED ARE TRUE AND CORRECT. THE COPIES

2. TWO BAR CODES WILL BE PLACED ON 1D ON ONE END OF THE APE THE BAR CODE DETAILS ARE PIFE NO., HEAT NO., ASL NOLAND LENGTH
3. RESIDUAL MAGHETISM (1 PIPE/ 4 HOURSS SHIFT) WAS MEASURED AND FOUND SATESFACTORY
4. HARDNESS/ MICRO TEST CARRIED OUT O PIPESSHIFT - FOUND SATISFACTORY

5. HARDINESS AS PER MACE MRD17S

THE CERTIFICATE ISSUED FOR HEAT NO. 1436339

IOF THE TEST RESULTS ARE CONTAINED IN THE RECORDS OF THE COMPANY.

CLENT ] THIA
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DISCRETE INFORMATION

Table
Apply Content Rules Mill Certificate Type
Valid | JW Steel Ltd Supplier
Customer

MNames 9/25/2006 \ Date
» 125 A\ |
» 140 \OD

?? &egment Number

‘"" [ JW STEEL LlMITEDl

fom 2101 Yurheng Manmon Lare 1053 . North Shaans R 200060 Srangna, Crhvea

M% MILL TEST CERTIFICATE({ISOC 9001: 2000 CERTIFIED)

PONG: e CoRT WO MTCE060S30

STEEL GRADE STSLIBKS DEUVERY CONDIMION.  COLD DRAWING, HONING
0 DESCRIPTICN: HONED TUBE APPEARMICE SOLUTION TREATED

o CHEMICAL COMPCISITIONIW. )

mﬁh [ Wn| F 3 ] W (%] 13 [aT] i n AL W v 1] =]
Seee Ty T YRS TR T
Uik | 197 | Uboi3| onis | o
QUANTITY TENGILE PR ENTIES Deranced | nerancs
men) BUNDLE | 95 Yield Strerm [Tenmie Grenge| L Test| EXT ™Y
o]«oo b L] m nl = | egu e inen 420 dwen’| e 550 towen®| 880 10m | 270000 |oet| HeHD | ass o4
7 . ) | 80 &x [ b (5] [
3 [] ¥ IHAT T
Crt To BN 10204 3 1 TESTED AID TEST RESULTS ARE IN COMPLIANCE YWITH THE TESNS OF Valid
THE FLURCHASE ORDER OR CONTRACT Dates/formats
IMATERIAL FREE FROM MERCURY AND RADIATION CONTAMINATION |2 THE CERTIFICATE SHALL IO BE REPRODUCED EXCEST i FULL
WITHOUT THE WRITTEN APPROVAL OF THE COMPANY
IMEASUREMENTS & SURFACE GOOD
|
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TOOLS

> ArcMap / ArcPro (Automated Processes)
= Model Builder
= Python Scripts
= ArcGIS Enterprise
= ArcGIS Online Environment

* Development Tools

@esri

ArcGIS Online
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STEPWISE PATH

CI =T RS ArcGIS Pro - DeepRock - Map ? = a X
Map Insert Analysis View Edit Imagery Share [cj Christopher (MoraveclLabs) * .CL ~
a
Cut @ Gl] A BE s B0 ! [(A EE Attributes £1i Pause 3 = Sync
L[] 3 O o )
Copy 9 e ! @n Um = Qj Clear ‘—‘ % View Unplaced (4] E‘L‘ Remove
Paste § Explore Bookmarks Go Basemap Add Add Select Select By Select By Infographics Measure Locate Convert To = Download
N Copy Path = S To XY = Data~ Preset ™ ~  Attributes Location 4 = & More ~ Annotation Map~
Clipboard Navigate ] Layer Selection I} Inquiry Labeling Offline
0
§ Tasks ? v & x [H3DModels |[E] Map X ~ | Attributes v x
g = .
@ . -
Feature Generation = H—— = == 5 = ©  Make a selection. X
Create Valve ‘ % %‘. : ‘!l f‘
: | @ Select one or more features
"
;
t
T .
i b
—— —
- 11 —
I : |
i
}
1
i ;
= | = |
1 T + ¥
1 1 t :;
¥ T + f
T t .. 3
: 1
1:35.94 - || =t 96.7470440°W 36.0122888°N | & 0| M2 Catalog | Attributes
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TWO - CALCULATE MAOP

Original

5%
audubon

FIELD SOLUTIONS

Calculate MAOP

Substitute Minimum Allowed Values

Are all MAOP factors

Link Document
or use conservative assumptions for Nt System

documented as required? unknown Factors

YES
Scanand Index :
W Documents to Document U!:dai:ieglg::;:h
Management System
ed Determine MA
P1=(2xSxt)*Dx(FxExJ) |
Variable Formula Factor Factor Information Reguired YES
s Yield Strength Grade
t Wall Thickness Wall Thickness ————— Does Researched,
- r alculate Design
D Diamet D %
iameter iameter R Calculated MAOP support Y N Remediate MAOP
3 Joint Factor Seam Type Existi ng MAOP?
T Temperature Factor | Operating Temperature
F Design Factor DOT Class; Class Change; Year
of Installation; Pressure Tests

Compare Design Pressure (P1) to
Pressure Test (P2.)

Pressure Test Pressure Test Percent SMYS New  New Pressure Mew Percent

Class Multiplier Multiplier Allowed Class Test Multiplier SMYS Allowed Chleulate Prossine MAQP is the lower of the two.
Pre-1970 Post-1970 Post -1570 i

1 0.909 0.903 72 1 |os0m 72 b s Mote: A grandfathered pressure

2 0.8 0.8 &0 2 0.8 72 could determine the MAOP if

3 0.714 0.667 50 3 0.557 60 adequately documented, segment

4 0.714 0.667 40 4 0,555 50 was installed prior to 1970, ond no

closs change has occurred.

N
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CALCULATION

> The Data Collection Segmentation Process Calculates:
= Design Pressure - for each segment (P1)
= Hydro Test Pressure - for each segment (P2)
= Calculate MAOP - for each protected line segment

> Calculations Take Class and Class Changes into Account

“ Class 1 _‘4 Class 3 ‘ Class 1 ‘
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THREE - FIELD VERIFY

Are all MAOP factors

documented as required?

NQ ——>

Consider Field Verification Methods

for Obtaining Data

P4
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Field Verification

Field Verification Methods

- Consider Laser Scanning to capture geospatial
placement and to document features and attributes

- Review Manufacturer Plates on Facilities (e.g valves)
- Review Manuafacturer's Stamps on Facilities

- Take field measurements (e.g. wall thickness
and diameter)

- Consider cutting Coupons for lab analysys

- Consider NDE methods for determining Grade
andfor Seam Type (Impact Tests, ILI, Spectroscopy)

PX¢
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VERIFICATION

> Highlight Relevant Information to Be Collected

> Associate Information with Segmented Records

> Export Verification Package for Validation

PX¢
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AUTOMATED VALIDATION

> Verify All Required
Attributes are
Accounted For.

CEeelinRGeS \
Wl GER

> Verify Minimum Set
(or combination of)
Required Documents
are Accounted For.

> Compare Against
Upstream and Downstream Feature Data for Sanity Check.
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AUTOMATED ROUTINE

sjuRjuO)

Insert

Map

Clipboard Navigate

Analysis

Explore AREN B ookmarks  Go
e

View Edit Imagery
o BE 43 E]
([ ¢ ma & Ca

Basemap Add Add
= To XY = Data ~ Preset ™

-] Layer

Tasks

G]

Steps | Messages

Create Valve

13 7. Execute QC

? v 8 x| [ 30 Models %

4

Progress (7/7)

Share

Standalone Table

Data
.
Cem &

Selection

21 [

Select Select By Select By
Attributes Location

ArcGIS Pro - DeepRock - 3D Models

Attributes

] Inquiry

96.7470135°W 36.0122563°N  855.583 ft

Infographics Measure Locate

{4 Pause

g

Vie
iew

More ~

Labeling

?

= s X

& Christopher (Moraveclabs) = (1~

Offline

=

(e

Attributes

@ Make a selection.

[V] Auto Apply
Catalog | Attributes
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FOUR - REMEDIATE MAOP (IF REQUIRED)

X
audubon
Does Researched, FIELD SOLUTIONS
Calculated MAOP support BT  petermine MAOP Remediate MAOP
Existing MAOP?
NO
|
- Lower the MAOP - Pressure Test
Remediate MAOP E - Replace Pipe or Facilities - Field Verify Data
- Relocate Pipe or Facilities
Consider Field Verification Methods
for Obtaining Data
X
audubon
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REMEDIATION OPTIONS

> Pressure Test
> Field Verification

= Grade stamped, wall thickness readings, valve tags, etc.

> Management of Change to Lower MAOP
= |n situ pressure test

> Replacement

> Discuss Remediation Items
= Further research required

Pressure
Test

Replace

Pipe/Facility

Relocate

Pipe/Facility

Lower

MAOP

Field Verify
Data

= Schedule according to safety and priority

audubon
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ADVERSELY IMPACT MAOP (TYP)

> Uncased Road Crossings Causing Class insufficiency
> Valves/Flanges Not Properly Rated
> Pressure Tests
= Missing or incomplete records
= Not pressure tested high enough
= Documentation without duration and/or pressure listed
= Pipe pre-tested, but no fabrication tests
= Change in elevation not taken into account
> Missing Documentation
X

audubon
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UPRATING TO ESTABLISH MAOP

> 49 CFR Subpart K - Minimum Requirements for MAOP
Increase

> PHMSA Interpretation 09-0021 & 5 e
= Acceptance varies by state //
= Submit plan for approval s
p pp //’\\4 /\;
> Applied to Distribution Systems ..FL
= No design records B
= No hydro data i,
= Affidavits no longer accepted
by state
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PLASTIC PIPE

> HDPE
= Previous 5 year NOP starting point

= Incrementally increase pressure from NOP to 1.5 X
uprate pressure

= Perform leak survey after each incremental increase
= Make repairs as necessary
= Uprate pressure = MAOP

> PVC
= Replace...
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STEEL PIPE

> Uprate Pressure May Not Exceed 30% SMYS
= 24 ksi yield
= 0.8 seam factor

> Previous 5 Year NOP Starting Point

> Incrementally Increase Pressure from NOP to Uprate
Pressure.

> Perform Leak Survey After Incremental Increases
> Make Repairs as Necessary
> Uprate Pressure = MAOP

PX¢
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STEEL PIPE

> Application Above 30% SMYS
= No hydro data
= Must have valid design records
> Uprate Pressure = NOP
= MAOP = NOP divided by class factor (1.1, 1.25 or 1.5)

= Class 1, MAOP = 80% of what would be allowed for a
new line of the same design in the same location

PX¢
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UESTIONS?




X
audubon
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Why Audubon Field Solutions?
People | Flexibility | Relationships | Experience

New Orleans | Houston | Baton Rouge | Pittsburgh | Tulsa



