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RISK 101

Why Should | Bother?

> Objectives
= Prioritize pipeline segments for:
* Integrity assessments
* Mitigating action
Quantify benefit of mitigating action

Align mitigation measures versus identified threats

Determine cost / benefit for modified assessment intervals

Optimize resource allocation




QUANTITATIVE RISK ANALYSIS

Expected Loss (EL) Units

> Time Dependent Threats > Probability
= Corrosion = Exposure
e External = Mitigation
* Internal = Resistance
= Cracking * Manufacturing
* Fatigue e Construction
* Enviro-assisted Cracking * Equipment
> Time Independent > Consequence
= Third Party = |gnition vs. Non-ignition
= Geohazard / Weather = Cost impact in dollars
= Incorrect Operations « Human/Safety
= Sabotage * Environmental

* Commercial

*
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REGULATORY BACKDROP

49 CFR Part 195 Transportation of Hazardous Liquids by Pipeline

> Integrity Assessment Schedule 452 (e)

> Information Analysis 452 (g)
= New “MegaRule” Requirement

> Preventative & Mitigative Measures 452 (i)

> Integrity Assessment Intervals 452 (j)

@) PHMSA

v Pipeline and Hazardous Materials
Safety Administration




S A
ASSESSMENT SCHEDULE (e)

Integrity Management in High Consequence Areas




BAP / CAP

Risk Factors Used to Determine Reassessment Intervals

) M i n i mum CO nSideratiO n ﬁ (i) Results of the previous integrity assessment, defect type and size that the assessment method can
detect, and defect growth rate;
= |LI, ECDA, Hydro

ii) Pipe size, material, manufacturing information, coating type and condition, and seam type;
iiiy Leak history, repair history and cathodic protection history;
iv) Product transported;

(
(
(
) Releva nt Th reats (v) Operating stress level;
(
(

vi) Existing or projected activities in the area;

= Risk based assessment
schedule

vii) Local environmental factors that could affect the pipeline (e.g.. seismicity, corrosivity of soil,
subsidence, climatic);

(viii) geo-technical hazards; and

(ix) Physical support of the segment such as by a cable suspension bridge.

(2) Appendix C of this part provides further guidance on risk factors.

> Omission of Risk Factors

= Technical justification for
not considering the minimum

* *
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S A
INFORMATION ANALYSIS (g)

Risk Assessment Using Integrated Data




DATA INTEGRATION

MegaRule Part 1

>  Minimum Consideration

= 21 proscriptive data sets IEEETE—————)

Anomaly spatial relationship development
GIS platform / tools to get the job done

> Relevant Threats

>

>

Document threat inclusion or omission basis

Information Interrelationship Analysis

Risk (PoF & CoF)
* Absolute, rate of change, etc...

Important Dates

Effective - 01 OCT 20
Compliance - 01 OCT 22

(i) Pipe diameter, wall thickness, grade, and seam type:

(ii) Pipe coating. incuding girth weld coating:

(iii) Maximum operating pressure (MOP) and temperature;

(iv) Endpoints of segments that could affect high consequence areas (HCAs);
(v) Hydrostatic test pressure including any test failures or leaks—if known;
(vi) Location of casings and if shorted;

(vii) Any in-service ruptures or leaks—including identified causes;

(viii) Data gathered through integrity assessments required under this section;
(ix) Close interval survey (CIS) survey results;

(x) Depth of cover surveys:

(xi) Corrosion protection (CP) rectifier readings:

(xii) CP test point survey readings and locations;

(xiii) AC/DC and foreign structure interference surveys;

(xiv) Pipe coating surveys and cathodic protection surveys.

(xv) Results of examinations of exposed portions of buried pipelines (i.e., pipe and pipe coating condition,
see §195.569);

(xvi) Stress corrosion cracking (SCC) and other cracking (pipe body or weld) excavations and findings,
including in-situ non-destructive examinations and analysis results for failure stress pressures and cyclic
fatigue crack growth analysis to estimate the remaining life of the pipeline;

(xvii) Aerial photography;

(xviii) Location of foreign line crossings;

(xix) Pipe exposures resulting from repairs and encroachments;
(xx) Seismicity of the area; and

(xxi) Other pertinent information derived from operations and maintenance activities and any additional
tests, inspections, surveys, patrols, or monitoring required under this part.

* *
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INFORMATION ANALYSIS

195.452 - Data Integration 195.452 - Data Analysis

e
T

45913.000000
45932.000000
19.000000
35513.125483
0.010181
3488067.350321
0.003791

t 0.000242
0.000327
t 0.002927
0.000032
0.000016
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A e
P& MM'S (i)

Cost / Benefit Analysis



RISK MANAGEMENT

Enhance Public Safety or Environmental Protection

> Minimum Consideration

= Additional measures to improve
pipeline system safety

= Implement actions that offer
“significant” risk reduction

> Relevant Threats

= Documented for significant integrity
threats

> Omission of any P&MM'’s

= Technical justification for not
implementing those that reduce risk

Threat

Problems ldentified through Data
Gathering and Integration

Preventive Measures

Extemal corresion

Lesak history: external ILI anomalies
andior ko cathodic protection
readings.

Conduct appropriate cathodic protection
andior stray cument surveys. Increase
cathodic protection. Rehabilitation of
coating in suspect areas.

Internal corrasion

Lesk history, internal UT anomalies;
incressed comosiveness of sampled
transported fluids: anatysis of pigging
debris.

Conduct fluid sampling; performance of the
cormesion inhibitor injection program;
conduct 8 scraping'swabbing program; nun
cleaning pigs mare frequently. Install
additional imternal corresion coupons.

Selective Seam

Axially oriented anomalies identifizd
with circumferential or helical ILLin a

Caonduct appropriate cathodic protection

\Weld Corrosion low-frequency ERVW seam and low andior stray current surseys. Increase
[BEWC) cathodic protection resdings. cathodic protection.
Hydroststic test failure.
. Ultrasonic: crack detection or . . R~
Environmentally X . Increase cathodic protection on pipelines
Assisted Cracking ?I'Emn‘" ':ng:?;issmdi;“f;:‘;#:” without =higlding coatings. Reduce
{EAC) N . . operating pressures andior temperstures.
pipe with tape wrap costing.
. Uitrasonic crack detection or EMAT Reduce the magnifude andfor frequency of
Manufacturing " N P . N
defects anomslies discoverad in pipe with 8 pressura cycles. Reduce the operating
lowr-frequency ERW seam. pressure.
Construction and | Defective girth weld found in a location | Run inertial mepging unit tool {o find
fabrication defects | with ground movement. possible locations of ground movement.

Equipment failure

Seeps or stains in faciliies at fittings
or flangeas.

Replace gasket materisls st specific
intervals or when inspections indicate
gasket deterioration. Develop flange torque
procedures.

Mechanical
damags with
immediste failure

Hits from landoaners not making one-
calls.

In=tall Bne-of-sight markers, trim right-of-
ways maore frequently, enhancs contact with
landowners, or establish agreements not to
cultivate. Increasa depth of cover;

I'l‘1echan|t:fd Ahg'm'lal_'lt of ILI EI'.IOITIE|I&=. with i Incraase frequ of serial and foot s
damage with geometric anomalies revesls locstions | . of enty onstruch
delayed failure of previous damage to pipelines. in areas of frequent new c e
Surges caused by poorly coordin Condul:‘t advanced hydrauic studles.lc
| ot tart d cted shutd opfimize start-up procedures and frain
nb;r;e fromﬂp:r::faiLI‘::EpEThird rtyt':rx‘: operators to use the new procadures. Install
operations PO : pe improved electrical gear st remote stations
operations. P
to minimize power outages.
Weather/outside River crossing inspections identify In=tall protective mats in some cases or
force exposed pipe due to river scouring. replace crossings with direcfional drills.
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P&MM CONSIDERATION

Example - Pump Station in a Flood Plain

> What Are Options Additional Measures?
> What is the Relative ROl Among Options?

’ 7




ANALYSIS CRITERIA

Simulated Pipeline Release in a High Consequence Area

2  Minimum Consideration

. (i) Terrain surrounding the pipeline segment, including drainage systems such as small streams and other
n Nature & Iocatlon Of ﬁ smaller waterways that could act as a conduit to the high consequence area;

most significant risks (CoF) (i Elevaton profie;
. . . . (iii) Characteristics of the product transported;
. leeIIhOOd Of plpellne (iv) Amount of product that could be released;
release (PO F) (v) Possibility of a spillage in a farm field following the drain tile into a waterway:

(vi) Ditches along side a roadway the pipeline crosses;

= . .
Dem O nStrate rISk red UCtIO n (vii) Physical support of the pipeline segment such as by a cable suspension bridge;
ben efltS Of P&M MS (viii) Exposure of the pipeline to operating pressure exceeding established maximum operating pressure;

(ix) Seismicity of the area.

> Relevant Threats
= Documented for all relevant risk factors
= |dentify dominant risk drivers

> Omission from Analysis
= Technical justification for failure to identify risk reduction impacts

* *
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ASSESSMENT INTERVALS ()

Pipeline Integrity Assessment



INTERVAL ESTABLISHMENT

Based on Line Pipe Risk Posed to High Consequence Areas

> Minimum Consideration

] Assessm ent i nte rval d (i) Results of the previous integrity assessment, defect type and size that the assessment method can
detect, and defect growth rate;
based on

ii) Pipe size, material, manufacturing information, coating type and condition, and seam type;

iii) Leak history, repair history and cathodic protection history;

(

= Prioritize assessments by E
risk posed by line pipe to HCAs | |
(

(

iv) Product transported;
v) Operating stress level;
vi) Existing or projected activities in the area;

vii) Local environmental factors that could affect the pipeline (e.g.. seismicity, corrosivity of soil,

> Assessment Interval subsidence, cmetics
(viii) geo-technical hazards; and
" Docu mented based On (ix) Physical support of the segment such as by a cable suspension bridge.
riSk fa cto rs (2) Appendix C of this part provides further guidance on risk factors.

> Omission from Analysis
= Technical justification for defaulting to 5 year maximum interval

* *
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INTERVAL ESTABLISHMENT

Time-To-Failure / Remaining Life

> Essential Element of Risk Analysis

> Requires Two Pieces of Information
= Largest remain defect
= Mils Per Year (MPY) degradation rates

> Common Oversights
= Failure to address dominant threats
= Degradation mechanisms; either unknown or coincident
= Plausible loadings on defect types and orientation

= Failure to estimate and document key values including safety factors and
other considerations of uncertainty

*
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