Improving Pipeline Risk Assessments
and Recordkeeping

Chad Zamarin
Vice President — Engineering
NiSource Gas Transmission & Storage

Thursday July 21, 2011




Risk Assessment and Mitigation ,,

Quality recordkeeping enables effective risk assessment

Records and related data are required for effective risk assessment

 Pipe Properties — seam type, install date, size, material strength, etc.

 Environmental Factors — activity, outside forces, stress levels, etc.

 Operating Characteristics — pressure, gas quality, cycles, etc.

» Testing and Assessment History — qualification tests, integrity
assessments, etc.

v Traceable — the origin of the record can be determined.

v Verifiable — the record can be confirmed by supporting documentation
or credible statements that have been recorded.

v' Complete — the record was complete according to the requirements in
place at the time the data was created.

aracterize / quantify risk and mitigate




Risk Assessment and Mitigation

Effective risk assessment enables good decision making

Model for characterizing risk and compensating for data quality
» Drivers — parameters that drive risk for a given threat (i.e. seam type)
» Resistors — characteristics that resist a given threat (i.e. heavy wall thickness)
* Indicators — data providing an indication of severity of a given threat (i.e. ILI data)
» Protective / Preventive Measures — actions that mitigate risk of a given threat (i.e.
pressure test)

i % Protective/Preventivel
ators Measures

aracterize / quantify risk and mitigate
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| | INGAA

Workgroup formed to ensure integrity of pipe
Installed prior to regulations

Action Steps:
» Develop guidelines for records to support operation of pipelines installed prior to
regulations
— Process for supporting MAOP of pipelines

— Process for addressing PHMSA and NTSB bulletins regarding records to support risk
management and integrity management

— Standards for records and compensating measures when records are inadequate.
— Best practices for records management systems and processes
» Characterize risks to pipeline systems installed prior to regulations and
document a process for mitigating associated risks.

— Summary report of the inventory of pipeline systems and recommended integrity
assurance protocols to be applied to these systems.

Ight INGAA workgroups focused on pipe safety
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' INGAA

The INGAA Board and its members have published
commitments related to records and MAOP

INGAA members recognize need to define and implement a “fithess for service”
protocol for pipelines built prior to promulgation of regulations by DOT in 1970.
INGAA members commit to the following:

 Develop and apply guidance, including a process for systematically
validating records and the MAOP, for pipelines within HCAs.

» Process will address NTSB recommendations to demonstrate traceable,
verifiable and complete records with examples of the types of records.

« Where records do not meet this standard, a process will include a pressure
testing protocol to be applied within seven years, contingent upon the
ability of an operator to meet customer delivery requirements.

 INGAA will reinforce the need to consider fatigue in pre-regulation pipe.

KiSource



Maximum Allowable Operating Pressure 6

INGAA

Impact

*  Capacity and throughput
to meel market demand. Impact
»  Modeling analysis * FERC certificated
. . . MAOP for pipeline
Impact
I g n I I C an O C u S O n +  SCADA set points and alarms Facility
+  System Operation Planning

Records and MAOP
 NTSB Advisory Bulletin

Compressor

. . a Impact
i PH MSA AdVISory BU”et|n Te;:;:ja' om Shutdown set |:_|toinu;for
. . Geographic ) comprassor units. .
° Cal |f0rn | a MAO P O rd e r Data Systems uorﬁl;?:?:: Slzi:::mpressor
Impact
+  Outcome of Class Measurement
Location determinations & Regulation

s+ PIR Calculations, ete.,
=  MAOP Tast data in GIS

MAOP impacts IS it

overpressure protection.

numerous key functions * Jrgiomenun

Integrity

* Understanding MAOP and related Management
properties is critical to effective risk ™ Scmicatons o o sress

based upon PIR calculation
+  May impact ability to pig pipeline
assessment «  Failure pressure calculations for
anomaly indications
+« Risk calculated for the pipeline

Project

Management

Impact

* Pipeline design, construction
and gualification testing
requirements for new and/or
replacement pipelines

+ Safety measures taken during
maintenance, construction or
anomaly investigations

Operations

Pipeline &

Impact Corrosion
Fipeline operations, type and frequency of

“Traceable, verifiable and complete” . e acs

. +  Safety measures regarding defects,
tion. public safety, etc,
r e C O r d S r e q u I r e m e n t . g::::e:::r:]y gwuea::ufsseaideeinergen:y planning

+  Pipeline isolation and valve design

Jurisdictional gathering line determinations.
RSTREMG or other remaining strength calculations.
Load and other calculations for the pipeline,

May influence defect repair methods

CIS frequency based on risk

May impact area considered as an active corrosion
zone
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INGaA

Records and MAOP Verification

Team to
=  In Coordiration with Data Compilation and Data Verification Team determine "best” basis for existing MAOP
1 R c =  Review records held at Charleston, central offices. field locations and archive locations.
|_" - Records Capture = Screen out records that potentially support MAOP
- - - | = Scan and capture image(s) of those records
» Disciplined Process | + _ Indoxall records
. | —
y Team to:
Belng Developed | = Summarize Data
. A 4* 2. Data Compilation ———(+  Analyze Data Capiured
° Prlorltlzatlon = Convert Data To Table Structure
-

Data Mining for Data that could help validate MAOP

|
|
e Standards | feamio

| =+ Review compiled data, match to pipeline and determine adequacy to verify

|
° - e

P I’OCEd ures |_a|3. Data Verification : Eg:lrﬁg;r::;tnaru g:nd:x::tlmrjgdmﬂPealgé data that s listed in GIS.
=  Determine gaps and recommend further actions for the resolution of issues.

 Management of
Change

MAOF of each pipeline/segment, Fopulate MAGRP form
° Chal n Of Custody . En@klglﬂcatlnn racords (test charts, MP-5 records, etc.) to proper segment
» Technology to Ensure

6. Records gaps
- Datermine gaps
- Re-look at records to resolve gaps.
- Add to list of record gaps

Any Gaps in
Analysis?

Mo
Traceability and
Fropose aclions to
Tr n ren Yes 4. ;I:;and e Gap Resolved? —] resolve
a Spa e Cy oulstanding gaps.
l ¥ Mote a List of Actions -
5. _Resolve MAOP Verification 7. Resolve Record Gaj Scenarios { Cases with
- Re-investigate to fill Gap - Lower Pressure options lo addre_ss each
- MADP Change Process - Pressure Test scenario (consistency
- If still unresolved, add to - Other Measures for addressing similar
MAGP carflict tabl situations) to be
conliet tabe. developed.

“Traceable, verifiable and complete”




MAOP & Records Verification O
. INGAA

Industry Action

» Legislation will include an MAOP / records requirement

* INGAA commissioned workgroup focused on records and MAOP
* Broad Industry

Start ) .
Involvement = Process for Managing “-lG&
* Hopeful PHMSA Pre-Regulation Pipe
. P pie Installed &
|ntegrat|0n Prior to 8/707? j A - Operate and
« Operators are already e SRR 18
aggressively researching AN y R % B
. T 7" Instaltation P installation P . [No
their systems e eressure Pressure o

Tested? Test? Test?

No

Yes
Dy B

Yes 4

B - Apply

P PressureTest

Risk-Based < — b ' " TSItIre =
e in accordance es ;
Alternative with 192.619? >80%

MYS?

No

Draft — Work in Progress
Do Not Quote or Cite

“Traceable, verifiable and complete”



MAOP & Records Verification

Industry Action

INGaA

Draft Process based on prior precedent — hazardous liquids regulation

Highest risk pipelines likely
require pressure test if
records are not available
Medium risk pipelines will
require test or equivalent
measure on longer timeline
Continue operating low risk
pipelines under current

regulations

Process for Managing
Pre-Regulation Pipe (cont.)

Risk Based Alternative Draws From Approach Used for
Hazardous Liquid Pipelines at 49 CFR 195.303

PN

ING2A

H — High Priority
A Pressure Test Within 7
Years, Reduce Pressure
or Replace

V" Pressure
Test>1.1x
MAOP?

¥ Pressure
Test>1.25x

Expanding
i MAOP?

Principles?

© Segment
Piggable

L — Low Priority

Operate and Maintain
Under49 CFR 192, and
Apply 192.937

h 4

| Manage stable threats

No
‘L and fatigue as in IMP—2|

LF-ERW is low frequency electric resistance welded: EFW is electric fusion or flash welded; and JF is joint factor as defined at 49 CFR 192.113
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Process for Managing Pre-Regulation Pipe II'IG&

Pipe Installed

Prior to 8/70? Confirm Pressur_e A - Operate and
Test Performed in

Accordance With Maintain Under 49
192.619? CFR 192

Process for Managing
Pre-Regulation Pipe July 7, 2011

Yes

Was Field | Pc:lst-_ Mill
Segment Installation nstallation
Pressure Pressure Pressure PreSSlrJ)re
Tested? Test? Test? Test"

No Yes Yes Yes

B - Apply m Mill
Risk-Based [ Pressure Test Yes Pressure Yes
. in accordance Test
Alternative with 192.619? >80%

SMYS?

No No

Draft — Work in Progress
Do Not Quote or Cite
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Process for Managing Pre-Regulation Pipe II'IG&

Risk Based Alternative Draws From Approach Used for
Hazardous Liquid Pipelines at 49 CFR 195.303

HCA H — High Priority

Or Segment Pressure Pressure P ithi
! ressure Test Within 7
Subject to Test>1.25x Test>1.1x

I MAOP? MAOP? Years, Reduce Pressure
Principles? or Replace

Is
Segment
Piggable

?

Segments

LF-ERW, y of o
EFW or Failure L —Low P”O“ty

JE<1.0? Operate and Maintain
Under 49 CFR 192, and
‘LNO Manage stable threats " Apply 192.937

and fatigue as in IMP

LF-ERW is low frequency electric resistance welded; EFW is electric fusion or flash welded; and JF is joint factor as defined at 49 CFR 192.113

Risk Based Alternative
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