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Regulations

. §§ 192.617 & 195.402(c)(5)

 Post-failure and incident procedures
 Post-failure and incident lessons learned

* Analysis of rupture and valve shut-offs

* Rupture post-failure and incident summary

* “Investigating and analyzing pipeline incidents/accidents and
failures...”
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§191.3 Incident

* An event involving a release of gas from a pipeline, gas from an
underground natural gas storage facility (UNGSF), liquefied natural
gas (LNG), liquefied petroleum gas (LPG), refrigerant gas, or gas
from an LNG facility, and that results in one or more of the following
consequences:

* Death or personal injury necessitating in-patient hospitalization
 Estimated property damage of $153,600 (July 15, 2026)

* Unintentional estimate gas loss of 3 million cubic feet (mcf) or more
* Emergency shutdown of LNG facility or UNGSF

* Significant event per operator judgement
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Presenter Notes
Presentation Notes
PHMSA published the final rule, “Pipeline Safety: Gas Pipeline Regulatory Reform,” on January 11, 2021 (86 FR 2210). This rule revised the threshold for reporting gas incidents by amending the definition of an incident in § 191.3 and establishing procedures for periodic inflation adjustment for the property damage threshold criterion. The final rule was effective March 3, 2021. 

The final rule revised the property damage threshold from $50,000 to $122,000, including loss to the operators and others, or both, but excluding the cost of gas lost, consistent with Consumer Price Index - Urban (CPI-U) inflation between 1984 and 2019. 

The final rule also created Appendix A to Part 191 establishing procedures for regular inflation adjustments of the property damage threshold. The revised threshold is calculated using the following formula and posted to PHMSA’s website to be effective July 1 of each year:


§195.50 Accident

* Each failure in a pipeline system subject to this part in which there 1s a
release of the hazardous liquid or carbon dioxide transported resulting
in any of the following:

* Explosions or fire not intentionally set by the operator

* Release of 5 gallons or more of hazardous liquid or carbon dioxide
* Death of any person

 Personal injury necessitating hospitalization

 Estimate property damage exceeding $50,000

e
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Failure

* A condition in which a human, structure, component, device, or
system fails to adequately perform its intended purpose. (PHMSA
Glossary)

* General term used to imply that a part in service has become
completely mnoperable; 1s still operable but 1s incapable of
satisfactorily performing its intended function; or has deteriorated
seriously, to the point that 1s has become unreliable or unsafe for
continued use. (ASME B31.8S Managing System Integrity of Gas
Pipelines)
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Presenter Notes
Presentation Notes
A failure is defined as:

(1) Omission of occurrence or performance�	i.e., – failing to perform duty or expected action�
(2) Inability to perform a normal function�
(3) A falling short or deficiency



Root Cause

* The most basic reason(s) for a failure or condition, which if removed
will prevent (or minimize the risk of) recurrence

* Near misses, near hits, and close calls stem from the same root causes
as major incidents

e
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Presenter Notes
Presentation Notes
Root causes rarely appear alone, especially for complex systems. When big things go wrong, big things are wrong, and it takes big things to fix them!!! Avoid simplistic thinking about causes and quit looking for puny solutions.


Only the consequences differ. The outcomes are often the results of luck.

Root Cause are typically categorized under;

Human - Procedures, Mentality, Experience, Training��Machine – Materials, Components, Design, Limits

Environment – Weather, Soil, Workplace

Briefly review the 5 whys analysis process use relief valve blowing example


Contributing Factors

* Action, lack of action, or other condition influencing the failure by
increasing its likelithood, accelerating the failure time, or affecting the
severity of the consequences

* Not a direct (root) cause for failure
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Presenter Notes
Presentation Notes
Talk about control room failure to close right valve after identification of a rupture


When Do We Investigate?
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Operator Goals

* Most operator’s goals when responding to a failure/incident/accident
include
* Correcting the unsafe condition
* Restoring service
* Documenting new installation
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Presenter Notes
Presentation Notes
Failure investigation is often secondary to the top three goals.
…Oh, and maybe determine cause of failure



Identify Events

* Operators need to 1dentify what events will trigger an investigation
* Major incidents/accidents
 Fires/explosions
* Death/serious injury
* Significant impact to operations
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Needs Investigation

* Excavation/outside force damage
* Leaks/corrosion/maintenance

* Equipment/component failures

* Operations/procedural failures

* Design/construction/materials

* Environmental/biological
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Include in the Procedure

* Event classifications

* Assigning the investigation

* Expectations of investigations

* Evidence collection and security
* Post investigation responsibilities
* Investigation training
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How Do We Conduct a
Failure Investigation?
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Preparation

* Pre-investigation preparation

* Procedures 1n place before the need

* Required equipment
 Personal safety equipment
* Investigation forms
* Camera (memory cards, extra film, batteries)
* Notepads, pens, markers
» Sample/evidence collection supplies
* Measuring equipment, scene markers

* Training or other resources
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Presenter Notes
Presentation Notes
Procedures need to be in place before they are actually needed. The time to create a procedure is not during an emergency!


Initial Response

* Scene size-up

* Isolation and resolution

* Collection of perishable evidence
* Documentation and photography
* Identification of witnesses
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Presenter Notes
Presentation Notes
Do procedures outline how the company will perform actions such as:
Isolation or “Make Safe” for a leak and resolving the issue. For gas leak are there RMVs in place that will be activated or sectional valves that must be turned off, or will the line be squeezed off with a squeezing tool.
How will you collect, protect and preserve perishable evidence.
What kinds of documentation Field sketch photographs ect.
Be sure to get identification and contact info of any witnesses




Data Collection

* Witness statements * Leak reports

* Operational records * Odor calls

* Historical records * Locate requests

e Control room data * Work orders

* Environmental data * Purchase history
 Manuals, bulletins, technical  Maintenance records

specs
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Presenter Notes
Presentation Notes
What information (Data) must you collect?

How will you preserve or capture the data?�- How do you take and preserve photos?�- How do you collect samples for lab testing?�- How do you handle evidence for preservation?�
Do your procedures cover these actions>

Pressure test only to the operating pressure at the time of the failure
Answer who, what, when, where, why, and how
Allow evidence to direct the investigation findings
Rely on facts, not bias or opinion



Data Analysis

 Lab analysis reports

* Subject matter experts
* Testing/reconstruction
* Simulation

* Theory evaluation
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Presenter Notes
Presentation Notes
Once you have collected all the information, its time to analyze the data and determine the cause and effect. This step is crucial before you can determine the root cause, or contributing causes to the failure.

The root, or contributing causes, will be needed later to evaluate actions to be taken to minimize potential recurrence.



Post Investigation

* Identification of cause(s)

* Identification of contribution factor(s)
* Written failure report

* Review (training, procedures, policy)
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Presenter Notes
Presentation Notes
After everything we just talked about, now its time to document.

Keep your report factual. Do not include opinions.��Be able to reference your facts to evidence

Do not use jargon

Your report should be understandable by someone that does not work in the pipeline industry.

Attachments to include:

Timelines
Scene Diagrams or Maps
Pictures and Picture Log
Laboratory Reports
Witness Statements
Documents referenced in your report
Chain of custody for evidence

If its not reported or documented, IT NEVER HAPPENED!




L.essons Learned

* The documented information reflecting both the positive and negative
experiences of a failure

* Contributing factors can lead to a positive outcome of a failure
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Presenter Notes
Presentation Notes
Sully Human Performance – The actions of  Pilot Sullenberger on January 15, 2009, by landing Flight 1549 after a bird strike that destroyed both engines cause an emergency landing into the Hudson River saved the lives of 150 passengers and 5 crew members (0 Deaths/100 Injuries). 

§192.617(b)Each operator must develop, implement, and incorporate lessons learned from a post-failure or incident/accident review into its written procedures, including personnel training and qualification programs, and design, construction, testing, maintenance, operations, and emergency procedure manuals and specifications



Ruptures

* If an 1incident or accident involves the closure of a rupture mitigation

valve (RMV), an ana

'ysis must be conducted of all factors to

determine 1mpact anc

L CONSCquences

* Any incident/accident with a rupture or RMYV closure requires 90-day
(quarterly) summary reviews until investigation and post summary are

completed

e
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Presenter Notes
Presentation Notes
Per §192.617(d) final post failure or incident summary, and all other reviews must be reviewed dated and signed by the operators appropriate senior executive officer. 


Effective Use of Investigative Tools

250
U.S. Department of Transportation sy e V CHECK
Pipeline and Hazardous Materials Safety Administration QW= Ll THE BOX’ 22



Photography

* Ensure photos tell the story

» Utilize a macro-micro approach

* Capture 1images of 1tems as found

* Capture evidence collection activates
* Use of scale
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Presenter Notes
Presentation Notes
Take photos from the 8 points of the compass, if possible  , if we move clockwise around an imaginary compass with the object in the center we are photographing the image from the following perspectives.  N, NE, E, SE, S, SW, W, & NW


Evidence Collection

* Document description, location, orientation, characteristics of item
* Do not alter or clean

* Do not minimize recovery size

* Document chain of custody

* Ensure post collection access 1s limited and documented

e
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Interviews/Witness Statements

* Collect facts, not admission of guilt
* Do not use leading questions

* Remain neutral

* Collect written statements

* Ask, 1s there anything I missed that you feel 1s important for me to
know?
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Photographic Evidence
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Horizontal (Directional Drilling)
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Rodent / Insect Damage

Rodent(s) Gnawed
on'this PEX piping

-
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External Force Damage

-
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External Force/Fire Damage
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Electrical Arc Damage

JRCE

BLADE

\

CHECK
U.S. Department of Transportation THE BOX'

Pipeline and Hazardous Materials Sofety Administration




EVERY DIG. EVERY TIME. THE BOX'

811 SAFETY IS IN YOUR HANDS. m CHECK

Thank you

Steven Kirkland
405-423-1353
PHMSA Training and Qualifications
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Presenter Notes
Presentation Notes
Anyone can look at a failure and provide a guess as to what happened
 Training and experience is necessary for any good investigator to determine the root cause as to why and how a failure occurred
 Without the factual why and how, developing a plan to minimize or prevent recurrence will fail
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