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MAGELLAN MIDSTREAM PARTNERS
MOVING WHAT MOVES AMERICA

Refined Products Assets

Refined Products Pipeline
A Refined Products Terminal
== Ammonia Pipeline

:' @ @ Ammonia Terminal

..- . % Marine Storage Assets

Marine Terminal

Crude Oil Assets
Crude QOil Pipeline

Crude Oil Joint Venture Pipeline

| N Crude Oil Terminal

*Dotted lines represent joint
venture ownership




ROBERT CRAIG

e Supervisor, Operations Control - Applications
e Robert.craig@ magellanip.com

e 918-630-7201
o Controller and Supervisor Training
O Work Order and AO Initiation
O Leak Detection
o Alarm Management
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APl 1175 COMPLIANCE

e Detailed analysis with original document
e Fed into the API 1175 Gap Analysis Spreadsheet
e Reviewed with several levels of management

e Beginning to address areas of opportunity
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RISK-BASED APPLICATION OF LEAK DETECTION

o Magellan Integrity Management Plan
e Complies with API 1160 RP
e Documenting risk process

e Further integration



APl 1175 ALARM MANAGEMENT

e \When a Controller receives a CPM alarm, they shut down the
affected pipeline (as outlined in the AP11175 Recognition and
Response section). The Controller analyzes and escalates as
appropriate per Magellan's alarm-response table.

e |dentification of false positive alarms for IMP review process
o All alarms analyzed per the API 1130 RP
e Corrective actions are taken promptly
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REVIEW

e Magellan is performing a thorough review of API 1175 survey results

e Addressing areas of opportunity

O Includes improved documentation of IMP risk model’s application to
CPM and SCADA based leak and rupture detection

e Modifying SOP’s
o Improved alignment of company goals across departments to fully
adhere to RP

nel. 8




Thank You!



Questions?
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ABOUT THIS PRESENTATION

e “A weak risk management approach is effectively the biggest risk in
the organization,” The Failure of Risk Management: Why It's Broken
and How to Fix It, by Douglas Hubbard

O This presentation will provide a Pipeline Operator’s insight on the selection of
leak detection systems (LDSs) while using a risk-based approach.

® As part of the presentation,

O Insights into a Pipeline Operator’s attempt to estimate the unmitigated and
mitigated consequences of different leaks at different locations on the
pipeline to outline what actions will reduce the calculated risks.

O The Pipeline Operator will show how one or more layers (i.e. leak detection
technologies) are considered.

“Life does not come with a manual. We write our own
experience and wisdom from lessons learned’ - Unknown

» il e Dyt
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WHAT IS THE API RP 1175 SELECTION PROCESS?

e Align with the Company Culture and Strategy

e Incorporate RegMuirements, Best Practices, and Company
Requirements

e Perform the
e Modify to Co
® Link Perform

e Evaluate Best

e Periodic Review of Detection Capability Evaluation
(LDCE).

Apply this selection process to validate and ensure this part

o, 1N the Leak Detectlon Program meets these industry best




THE RELATIONSHIP WITH COMPANY CULTURE

e Safe Operations

O Arisk-assessment process is in place to periodically identify, assess and mitigate
the safety and health risks related to facility operations and modifications.

o Reliability & Efficiency

O A process is in place to identify critical structures, equipment and work processes.
Possible failure modes and effects are analyzed and steps are taken to prevent the
failure or mitigate the effects.

e Environmental Stewardship

O Aprocessis in place to assess and mitigate risks and impacts to human health and
the environment (including natural resources) associated with operations, emissions,
releases and wastes.

A strong company culture promotes prompt action and has

the oteﬂrlyal to reduce the consequences of a leak




THE LDCE PROCESS — A RISK-BASED APPROACH
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THE LDCE PROCESS — A RISK-BASED APPROACH

Identify and . Select a Pipeline system based on the IMP Risk Assessment.
Assess

Opportunity . Consider results and impact factors on the pipeline system.

Document all types of Leak Detection (LD) capabilities used.
Generate and . . o
Select : Estimate LD capabilities on the pipeline system.

Alternatives

Develop a set of “scenarios of concern” to be used as a basis for the evaluation of the LD

capabilities.
Develop
Preferred : Based on the analysis above and a set of “scenarios of concern”, determine if the LD capabilities
Alternatives are able to meet the Company Compliance and Metrics, KPls, and Targets.

If so; document per the LDCE and go to step 7.

el If not; generate a list of LDCE “preventive and mitigative measures (PAMMs),” and go to step 7.
Submit to Management for approval of the LDCE PAMMs for the pipeline system.

Operate and . Document the adequacy (risk tolerance), capability, and effectiveness of the LD capability and
Evaluate submit to the Risk Analysis Team.

Submit any and/or all necessary LDCE updates to the person(s) responsible for the “Operational &
Maintenance” and PIM documentation.

Continued alignment with Company Enterprise Processes =
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CONSEQUENCE COMPARISON TO INCIDENT DATA

Guidance for estimating risk using Risk Matrix

LARGE

MEDIUM

SMALL

LARGE RELEASE (MAXIMUM RELEASE VOLUME):
To calculste releass volume, consider the following factors:
Fipe size
Diamater
Flow rate
Swiftness of leak detection
Maximum release fime
Shut-down ime
se worst-case estimates to caloulate WDV (refer to FRP)

T v v v e

MEDIUM RELEASE {(MOST LIKELY RELEASE VOLUME):
To calculate raleasa voluma, consider tha following factors:

- Pipesize

s Diarmeder

= Flow rate

= Swifiness of lesk detection

= Maximum release time

+  Shut-down time

Use mast-likely astimates or historic data to caloulate release volums

SMALL RELEASE {(MAXIMUM UNDETECTED VOLUME ):
To calculate release volume, consider the fallowing factors:
Pipa size
Diameater
Flow rate
Swiftress of leak dalsclion
Maximum raleasa time
Shut-down time

Detarmine the maxmum releass volume that can nat be detected by

[currant LD systam [nota that “small” release for soma pipalines can

be a sk valurme ing on LD i

LARGE RELEASE (LIKELIHOOD):
To estimate the likelihood for catastrophic failure, SMEs must
consider ih following threats:

* Stress cormasion cracking

= material problems (seam)

» third party damage

* OpErator of procedures enors
= natural ferees damage

» fatigae

Risk analysis resulls and risk drivers must be reviewed when
evaluating these threats

MEDIUM RELEASE (LIKELIHOOD):
To eatimate the likelihood for most-likely falure, SMEs must
consider the follawing threats:

= enternal and Intermal corrasion
» material problems
» third party damags
* Dp2rAtor oF procedures ermors
= equipment failures
* construction erfors

Risk analysis resulls and risk drivers must be reviewed when
evaluating these threals

SMALL RELEASE (LIKELIHOOD):
To estimate the likelihaod for rost-likely falure, SMES must consider
the following threats:

* external and intermal cormosion
» materials problerms
» aperator o pracedurss BIror
= equipment fallures
« construction emors

Risk analysls resulls and rigk drivers must be reviewed when
1hese threals

LARGE RELEASE (CONSEQUENCE):
To estimate the consequence of catastrophic fallure, SMEs must
consider the follawing:
= Product impact on HCA [product hazard)
* Volume released
 Prooimity to HCA and transport pathways
» Tarrain and product deparsian
* Response capabilities
* Clean-uup costs

HCA maps and madeling results must be reviewsd, Possibility of
product transfer via small waterways, drainage ditches B farm tile must
alsa be evaluated.

MEDIUM RELEASE (CONSEQUENCE):
To estimate the conssquence of catasirophic failure, SMEs must
consiger e Tollowing:
* Product impact on HCA {product hazard)
« Volume released
» Prexiemity to HCA and trarspart pathways
» Tarrain and product dispersian
= Response capabllities
* Clean-up costs

HCA maps and modeling results must be reviewsd, Possibility of
product tiansfer via small watenways, drainage diches & farm tik must
also b evaluated.

SMALL RELEASE (CONSEQUENCE):
Ta astimats th of manimum release, SMEs
must considar the following:
* Product impact an HCA {product hazard)
* Valume released undetected
= Prosimity o DW/ECD and ransport pathways
 Sail type and product dispersion
» Eantaminatian of rail and ground-water
* Clean-up costs

Peesgibility of transport to HCAS via ground watar & farm tila must ba
evaluatad

Cumulative Number of Failures

Cumulative Number of Failures

10000.0000 7

3000.0000 |

1.0000 |

-«

Leak detection reduces the consequence po
not reduce _the likelihood of a leak (le

0.3000

10.0000

Time (Day)

Incident Root Causes (BBLS Loss)

82,574
10%

100.0000 1000.0000 10000,

134,905 ,
16%

14,150,
2%

B 2003 0%

512,348 ,

60%
101,997 ,
12%
= Corrosion uEquipment ® Human Error
" Natural Forces uThird Party u Other

nofalLOC
ak pre,v(? | tion




LD CAPABILITY VS.

BEST AVAILABLE

¥ Strategies Alternatives >

10

12

Ground/SCADA Surveillance (Daily)

Pressure Monitoring

* o N
o 0 o

Pressure Alarms (Analog)

Negative Pressure Wave

® o & o &

Fiber Optic Leak Detection

o o o oo 0 -

System Balance Log (daily)

Manual over/short log (hourly)

Custody Quality Measurement

Modified Vol. Balance/Calc. Mass Balance

Maintain Back Pressure/Line Pressure

Pressure Measurement at Mainline Tie-Ins

Real Time Transient Model ®

Hybrid Computerized Pipeline Monitoring

Aboveground Cameras (sensitive areas)

Aboveground Cameras (tank monitoring)

Surface Hydrocarbon Sensors

Open Path Sensors

Sheen Detectors

smartBall(s)

Example Alternative: Hybrid System (Statistical w/ mCB & NPW, backpressure

and line pressures af mainline tie ins

The Ieak detection strategy can be satisfied in‘\part by
: x _ sirements of the strateg

® The “Current LD Capability,” and

other “Best Available
Technology,” are the
“Alternatives,” that are and
assessed.

O llustrates the LD
“Strategies,” and LD
“Alternatives,” to mitigate
any LD gaps, enhance
existing LD capabilities, and
reduce the associated risk on
the asset.

A list of selection criteria and
considerations, and select the LD
satisfying those criterion and
considerations.




GENERATION OF AP1 1149 CURVES

® Within the LDCE, are
several iterations and Leak Detection Overall Sensitivity

genemﬂons Of AP| Alternative Analysis vs. APl 1149

1149 curves determine AP 149~ AL 1 A2 —AILS A4 —AS,AILS, AT, ARS —ALS —ALTO AR 12
the sensitivity of each o

Alternative for o LU

detecting leaks. .
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ALTERNATIVE VS. SCENARIOS OF CONCERN

Alternatives vs Pipeline Failure Modes ® The “S(enurios Of
¥ Failure Modes Aternatives > 1 2 3 4 5 6 7 8 9 10 11 12 EO“Fem (50C) gre the
Ru_pture resulting from a third-party pipeline ® 00 ( ( € ¢ (l® ® O FUIIUTE mOd('.}S, Th(ﬂ
strke present key risks to the
Crude oil theft through illegal hot-tapping OO0 ¢/¢ Ol O O|C @ O ass et
Leakage from corrosion (small/medium,
aboveground/buried) 0o e e Ol o lustrates the adequacy
Major road crossings ( ¢ @ ¢ OO OOt 0 (¢ Of eUCh |_D A"emﬂﬁve
Minor road crossings « ¢ 6 ¢ OO0 0O O0Olt 0 ( relation to “Failure mode
River and canal crossings « ¢ ¢ OO0 ® Ot ¢ (¢ and A"emuﬁvesl" for
Localized community areas « €6 ¢ OO0 O ¢ ¢ 0 ( CIOSing gaps and
|dle/shut-in (pressurized) « € 06 ¢ ¢ ¢ O O/¢C 0 ( enhan (ing exi Sﬂng
Leak inli trunkline, T
ok i oo ( Coltolto (e abiliies.
Leak on gathering lines upstream of tie-in
(small/medium) oo e o000 (

Measuring Leak Detection Adequacy for each‘Alternative. N




® Estimate loss of containment
volume from a full rupture down
to a pinhole leak for preferred
alternatives, relative to SOC.

O Assessed the volume lost
during discrete stages of an
event:

O Start of leak through to alarm
activation (Detection)

O Alarm activation through to

OVERALL SPILL MODElING (OS )

response initiation (Response).
O Response initiation throughto 8 ' —=— .
shutdown (Shutdown). @
O Drain down period (Drain- —T
0 2 4 6 8 10 12 14 16 18 20

dOWﬂ). Milepost




CONSEQUENCE-BENEFIT-ANAI.YSIS (CBA)
® Since the LDCE has the
documented: ot

O Adherence to Regulations,
Best Practices, and
Company Requirements

O Existing LD & Response
Capabilities (current
mitigation),

O Scenarios of Concern
(based on Risks
(Consequence), Leak
History, Gaps, etc.),

O Alternatives proposed
“mitigate” those
Scenarios of Concern.

® The Roadmap above, is based on the SOC, Sest
response times of the unmitigated vs. G
mitigated consequences, uses the EPA

BOSCEM, PHMSA incident, data analysis, =
and LD SME numerical recipes and analysis.

Keep finding ways to enhance your current leak detection
iﬂes te-h ,I;finye ;he Co pan Spill KPls down

----- ‘ 1
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MEET COMPANY COMPLIANCE AND METRICS

Company Risks @ [llustrates one

Un-Mitigated Risk Score, Potential Company Leak Detection Strateg.y 0 r m 0 re IU ye rS
No Cost Benefit for Additional Leak Detection Umbrella Approach - All below and potentially more Of I_D u nd Ri Sk

Reduction via
Cost penefit for Aditionsl Leak Detection Consequence
Reduction.

rPart 195+ SCADA + CPM + Discrete Sensors

Risk Score

Part 195 Prescribed and
inimum Leak Detection

Pipeline Systems or Pipe Segments

Pipeline RISK Management: Rellablllty, Integri‘y, Safeguards,
and nowledge — ‘ “ ke




THANK YOU FOR ATTENTION

Questions /| Comments [ Suggestions?

Knowledge is the accumulation of facts and
data that we have learned about or
experienced.

Wisdom is the ability to discern and judge
which aspects of that knowledge are true and
applicable.

Insight is knowing. Move from Think to Know.

“An investment in knowledge pays the best mterest” =
BenJmln Franklin

e .
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ABOUT THIS SESSION

e |t Is the Intention of this session to give the Industry participants
an opportunity to help each other.

o |t will help API and the Implementation Team to better
understand industry challenges.

e \\le plan to have 6-15 minute sessions with some thought starter
questions provided.

nel. 2



PERFORMANCE TARGETS AND METRICS

How do you measure the alignment of your leak detection
orograms to your risk management plan.

How do you measure the effectiveness of your LDP's/How often
do you measure the effectiveness? (Training? Maintenance?
Culture? Strategy?)

How do you measure the effectiveness of your LDS's/How often
do you measure the effectiveness? (Training? Maintenance?
Culture? Strategy?)

How can you support an industry wide benchmarking?

nel. 3




ROLES AND RESPONSIBILITIES

e \What kind of leak detection training currently available for your
pipeline operators?

e How do you clarify the different training needs of your operators
vs. other stakeholder regarding leak detection?



LEAK DETECTION EQUIPMENT MAINTENANCE

e \What kinds of Maintenance program challenges has the RP
produced? How are you dealing with them?

e How do you ensure that the quality of data that Is feeding your
leak detection systems/processes Is credible?



LEAK DETECTION PROGRAM EVALUATION

e \When you think of your Leak Detection Program what gives you
anxiety?

e How do you measure that? What is good enough?

e Do you have any lessons to share?

e What successes can you report?



ONGOING IMPROVEMENT

e \What company cultural aspects do you have that impede or
accelerate a high performance leak culture?

e \Where do we as an industry need further technological
development?

e \Where do you expect to place most of your improvement efforts?

e \What else are you doing that's beneficial that’s not addressed in
the RP?

nel. 7



CLOSING

e \What Is needed from API to advance implementation of this RP?
e How can the members of industry further help each other?
e How can the vendor community assist in the process?




WORKSHOP CLOSING REMARKS

What's Next?
1. Complete post-workshop on-line survey

7. Remaining Operators to conduct baseline gap assessments by end of Q2
2017 and submit results summary to API

3. Develop and implement actions that will close gaps to conform to APl RP
1175in 2017 - 2018

Upcoming Opportunities
1. Leak Detection Incident Sharing at PIX Houston - Oct 3, 2017
2. Leak Detection Program Management Webinar - Nov 2017

Thanks!!!

nel. |




