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TR Number 22-66
Primary 192.917
p Review and develop GM as appropriate in light of Amendment 192-132;
urpose

and Amendment 192-125 (from TR 19-59).

Origin/Rationale | Amendment 192-132; Amdt. 192-125 (from TR 19-59)

Notes

Potential Threats to Pipeline Integrity; added TR 19-59 to scope.

Assigned to IM/Corr TG

Note: Revisions are shown in yellow highlight and red font.

Section 192.917

Note: References to ASME B31.8S throughout this section of guide material are specific to the edition of ASME
B31.8S as incorporated by reference (IBR) in §192.7. Section 192.917(b) requires that the operator comply with
the IBR edition of ASME B31.8S, Appendix A even though Appendix A is titled as "nonmandatory.” See 3.2 of
the guide material under §192.907.

1 GENERAL

(a)

(b)

Threats are analyzed to determine which threats may contribute to the failure of a pipe
segment, which assessment techniques are appropriate, and which preventative and
mitigative measures should be implemented. Threat analysis requires data integration and
allows for the prioritization of both assessments and mitigation measures (§192.917(b)).
Operators should develop processes to ensure information acquired about both covered and
non-covered segments is considered in determining risk and appropriate preventative and
mitigative measures.

Section 192.917(b) requires that operators must-gather and integrate data relevant to the
entire pipeline that could be relevant to the covered segment. Pipeline attributes to be

collected and integrated are defined in 8192.917(b)(1). usirg-aprescriptive-based-program-
considerthe-iinformation within ASME B31.8S, Appendix A_might also be helpful when

coIIectlnq this data. When—ga%hemrg—da%a—te—mee{—AsM’éBSJ—sS—Appepﬁx—A—

When using an SME input in the threat and risk process, the operator must have processes

in place to maintain accuracy and consistency of information. At a minimum, SME risk inputs
must be approved for use and the approver’s name and gualifications be documented
(8192.917(b)(2)).

(1) Operators can implement a variety of control measures (e.g., training, qualification
requirements, use of independent technical expertise) to ensure quality of the

processes.
(2) These control measures should be documented in the written IMP plan.

Validated data is the preferred input where possible. Data acquired from routine O&M
activities should be quality checked through other operator processes. Data from material
verification (8§192.607) or MAOP validation (8192.624) may be used to evaluate threats.
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(e) Information should be mapped using available tools to facilitate the identification of spatial
relationships of overlapping data and interactive threats (e.q., corrosion, encroachments,
line crossings, shared rights-of-way, pipeline damage, overhead lines).

(f) The interrelationships between threats and their underlying risk factors must be considered
as they have the potential to affect outcomes (8192.917(b)(4)).

(ge) An operator must consider al-potential threats per 8§192.917(a)}. If

the operator is missing data, conservative assumptions should be used and documented in
the risk analysis.

(hd) An-eperator A threat may be active or inactive for a specific risk assessment cycle; however,
threats to a pipeline can may-change_(e.qg., weather or other outside forces, acquisition of
new data, preventative and mitigative measures such as pipe replacement). The operator’s
IMP should include provisions for re-analysis of the threat categories periodically to
determine status changes._The severity of events affecting threats should be considered to
determine the review frequency.

(ie) An operator should continually monitor operations and maintenance (O&M) and other
activities, integrating relevant information during a threat analysis that might indicate a
change in the status of a threat. Communication between O&M and integrity personnel is a
key component to evaluating threats.

(i In the following guide material, Sections 2 through 11 deal with threats to steel transmission
pipelines. Section 12 deals with threats to plastic transmission pipelines. Section 13
addresses crack and crack-like defects, Section 14 addresses data integration, Section 145
addresses threat status, Section 156 addresses risk assessment, and Section 167 provides
a list of references.

IDENTIFICATION OF THREATS TO STEEL PIPELINES

Section 192.917(a) requires operators to address potential threats to pipeline integrity. See 167.1.1
below for reference containing a representative list of pipeline threats that includes examples and
comments. Threats for steel pipelines are commonly grouped into the following categories.

(a) Time-dependent.
(b) Stable.

(c) Time-independent.
(d) ©OtherHuman error.

Time-dependent threats.

Note that this quide material follows threat categories as listed in §192.917; ASME-B31.8S
category groups may differ, but individual threats should be considered.

Time-dependent threats are those that may grow more severe over time, such as corrosion.
Analysis based on sound engineering practices may be used to help predict when these threats
might become critical. Corrosion threats include the following.

(a) External corrosion.
(b) Internal corrosion.
(c) Stress corrosion cracking.

Stable threats. ...

Time-independent threats.

Time-independent threats are generally associated with events that may take place along the
pipeline segment and can happen at any time. These threats include the following.

(a) Excavation damage (including previous damage).

(be) Weather-related and outside force.
(c) Vandalism.
(d) Other third-party damage.
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Human error.Other-threats-
(a) Operation and maintenance.
(b) Design and construction.

EXTERNAL CORROSION
In evaluating the threat of external corrosion, §192.917(b)(1) and ASME B31.8S, Appendix Al

provides a list of data that the operator is required to gather and evaluate. This threat applies to both
belowground and aboveground installations.

Year of installation.

Since the threat is time dependent, the threat may increase the longer the pipe is in service. If the
installation year is not known, conservative estimates should be used.

Coating type_and application method.

While coated pipe is generally less susceptible to external corrosion, all coatings are not equally
effective. The coating application method should also be considered when determining the
existence and severity of the external corrosion threat. For example, a field-applied coating may
not have the same performance as a mill-applied coating of the same type. Bare pipe may be
considered as a coating type of "none.”

The quality and compatibility of girth weld coatings reedto-should be evaluated. Coating
inspection repairs and reports should be considered, including tests for coating continuity
performed at the time of installation or repair (e.q., holiday inspection, jeeping).

Coating condition.
The following should be considered in evaluating the coating condition.

(a) Findings from prior assessments.

(b) Data from close-interval survey (CIS), electrical survey, and coating surveys, including
DCVG or ACVG.

(c) Data from pipeline inspection reports

(d) Leak data.

(e) Data from atmospheric corrosion reports.

(f) Changes in cathodic protection current levels.

(g) Evaluation of coating under insulation.

(h) Post-backfill coating surveys.

(i) Data gathered through integrity assessments or direct evaluation of the pipe coating.

Cathodic protection.

Cathodic protection (CP) can greatly reduce the potential for external corrosion on buried
facilities. The following should be considered.

(a) Years that the pipeline operated before CP was installed.

(b) Type of CP system (i.e., galvanic, impressed current, or none), and location.

(c) Dates of major CP changes including lengthy outages of CP devices (e.g., additional
rectifiers and ground beds installed, AC mitigation systems).

(d) Effectiveness of the CP system_(e.q., adequacy of pipe-to-soil readings, electrical isolation is
performing as designed, external corrosion coupons).

(e) Rectifier inspection and remote monitoring records to determine if the segment has had any
significant changes in protective current requirements.

()  Results of interference surveys such as AC, DC, or foreign structure interference.

(a) Studies required by 8192.465(f).
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(h) Remedial actions and documented results.

Soil and backfill characteristics.

Typical soil characteristics that may influence the threat of external corrosion include the

following.
(a) Solil resistivity.
(b) Soil pH.

(c) The existence of certain bacteria.

(d) Soil types (e.d., sand, clay). See United States Department of Agriculture’s (USDA) Soil
Survey Data to obtain mapped soil types if unknown
(websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx).

(e) Type of backfill or padding, if known.

See 176.1.2 below for a reference on soil characteristics and corrosion, and 17.1.3 below for a
reference on the USDA Web Soil Survey.

Pipe inspection reports.

Pipe inspection reports provide documentation that external corrosion existed or did not exist on
buried piping at the excavation site. The report may also provide data on the following.

(a) Coating type and condition.

(9) Root cause of external corrosion.

(h) Nen-destruetive Nondestructive testing results.

(i) Repairs.

Atmospheric corrosion inspection reports may provide information similar to (a), (e), and (f).

History of microbiologically influenced corrosion (MIC). ...
External corrosion leak history.

Wall thickness. ...

Pipe diameter.

Operating stress level.

Operating stress level is a key factor in predicting failure mechanisms and determining the
tolerance to external corrosion. Flow reversal might change the pressure gradient of a pipeline by
affecting the operating stress level at different points along the pipeline. The effect of new
pressure gradient on existing defects should be evaluated. See OPS ADB-2014-04 (79 FR 56121,
Sept. 18, 2014; reference Guide Material Appendix G-192-1, Section 2) for additional evaluation
guidance on flow reversals.

Prior assessments.

Evaluating the findings from prior assessments (e.g., in-line inspection, external corrosion direct
assessment) and resulting remedial actions can provide useful data in determining the threat of
external corrosion. Pressure test failures might provide or point to additional information regarding
pipe condition. Consider results from both covered and non-covered segments in evaluating
external corrosion threats for other pipeline segments with similar coating and environmental
characteristics.

Crossings and casings.

(a) Location of foreign line crossings and associated bonds (e.qg., critical, non-critical).

(b) Proximity of nearby high voltage power lines, particularly where distances from pipeline
centerline deviate.

(c) Proximity of other AC or DC inducing features (e.qg., transit systems, underground mines,

(d)

foreign CP groundbeds).
Location and status of cased crossings (e.qg., type of short, filled or unfilled annulus).
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3.14 External corrosion monitoring.

Location, type, and results from any external corrosion monitoring. These may include permanent
or temporary mounted recording devices or field measurements. Corrosion monitoring may be
installed for either general corrosion or specific to a particular localized threat such as AC
corrosion.

3.153 Other considerations.

4.1
4.2

4.3

4.4
4.5
4.6

In addition to the data elements listed in §192.917(b)(1) ASME-B31.8S-AppendixAL, the following

data may be useful in evaluating external corrosion.
(a) Electrical shorts (e.g., easings;-other metallic structures).
(b) Stray current.

(é-c) Electrical current mitigation devices.

(e-d) Areas previously identified as active corrosion areas.

(fe) Areas where electrical surveys are impractical (e.g., bare pipe, ineffectively coated pipe).
See guide material under §192.465.

(g-f) Selective seam corrosion (sometimes referred to as preferential seam corrosion) is corrosion
across or adjacent to longitudinal seams and is most prevalent in electric-resistance-welded
(ERW) pipe.

(h-9) Incident and safety-related condition reports related to external corrosion.

(h) Coating compatibility with pipe wall temperature range.

(i)  Known issues with legacy pipe.

INTERNAL CORROSION
In evaluating the threat of internal corrosion, §192.917(b)(1) ASME-B31.8S;-Appendix-A2 provides

a list of data that the operator is required to gather and evaluate. Although the operator is required
to collect the following data, covered segments may not be susceptible to the threat of internal
corrosion if any pipeline inclination angle greater than a critical angle exists upstream of the
covered segment. For guidance in determining the critical angle and the pipeline inclination angle,
see 5.1, 5.2, and 5.3 of the guide material under §192.927.

Year of installation. ...

Pipe inspection reports.

Internal pipe inspection reports provide documentation regarding the presence of internal
corrosion. The location of the internal corrosion may indicate the mechanism of corrosion (pits at
the top of the pipe indicate a more vapor driven mechanism caused by high dew points that allow
condensation of water, while pitting along the bottom of the pipe indicates the presence of liquid
water; see guide material under 8192.476). Changes in pipe direction may be prone to erosion
corrosion. See 167.1.34 below.

Internal corrosion leak history.

Leak history, trends, and leak locations are factors in determining the susceptibility of the internal
corrosion threat and may provide information regarding low spots or liquid hold-up locations, and
the presence of internal corrosion on longitudinal seams. Flow reversals, bidirectional flow, or flow
history might inform alterfuture internal corrosion evaluations and assessments on pipelines due

to petentially potential new lguid-held-up locations of liquid accumulation.
Wall thickness. ...

Pipe diameter. ...
Prior assessments.

Evaluating the findings from prior assessments (e.g., in-line inspection, pressure-tests—internal
corrosion direct assessment) and resulting remedial actions can provide useful data in
determining the threat of internal corrosion._Unsuccessful pressure tests might provide additional
information regarding pipe condition.

The risk of internal corrosion could increase after hydrostatic testing due to the following.
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(a) Water or debris left in the pipeline after hydrostatic testing.
(b) The test water contains bacteria that promote MIC.

4.7 Gas, liquid, and solid sampling analysis.

Analysis of gas, liquid, and solid samples can be used to help determine the probability of internal
corrosion and help identify the cause of corrosion. Data should be trended-to-determine-ifvalues-
are-tncreasing-or-decreasing-analyzed for indications of changes to the threat of internal
corrosion._ See 88-192.477 and-192.478 for monitoring requirements and guide material under
8§192.475. Further reference materials are in 17 below.

[LB note: Proposed reference to 192.478 in above GM is removed per court ruling vacating 192.478
(Amendment 192-138 was subsequently issued on 1/15/2025 and removes §192.478) and the
subsequent removal of proposed GM under 192.478 in TR 19-22. Below GM is now proposed to be
included in GM under 192.475 instead of 192.478 in TR 19-22. See TR 19-22.]
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4.816 Operating parameters.
Operating parameters include the following.

(a) Temperature. The temperature of the gas or liquid present in the pipeline will affect the
corrosion rate. In general, each 18 °F temperature increase will double reaction rates. The
temperature of both the gas and liquid phases are important. In addition, locations that cool
the gas (e.g., crossings of streams, rivers, and swamps) or changes in flow or pressure may
cause a condensation of liquids._The temperature of production or storage gas might be
higher closer to a well.

(b) Flow rates. Low flow rates may not effectively sweep the pipeline of liquids or other debris.
Flow rates should be considered where there are changes in pipe diameters, low spots, or
other potential liquid collection locations along the pipeline.

(c) Flow direction. Bidirectional flow, flow history, or flow reversal may-Hnpact-might affect the
location and the rate of internal corrosion.

(d) Changes in source of natural gas. Source and location changes of natural gas entering a
transmission line might change the composition of the gas stream.

(e) Pressure. The operating pressure is used to calculate partial pressures for the constituents.
The partial pressure of a constituent determined-in4-7-is dependent on the amount of the
constituent and the operating pressure of the pipeline. The partial pressure of a gas is
calculated by multiplying the mole fraction of the component by the pipeline pressure
converted to absolute pressure (psia).

For example, if the mole fraction of CO:z is 1.2% and the operating pressure of the pipeline is 200
psig (214.7 psia), the partial pressure is 0.012 x 214.7 psia = 2.6 psia, and CO:z is not likely to
cause corrosion. If the operating pressure is 2000 psig (2014.7 psia), the same CO2 percent
would yield a partial pressure of 24.2 psia (0.012 x 2014.7 psia = 24.2 psia), which is more likely
to cause internal corrosion.

4.941 Operating stress level.

Operating stress level is a key factor in predicting failure mechanisms and determining the
tolerance to internal corrosion. Flow reversals might change the pressure gradient of a pipeline by
affecting the operating stress level at different points along the pipeline. The effect of new
pressure gradient on existing defects should be evaluated. See OPS ADB-2014-04 (79 FR 56121,
Sept. 18, 2014; reference Guide Material Appendix G-192-1, Section 2) for additional guidance on
flow reversals.

4.1042 Other considerations.

In addition to the data elements listed in §192.917(b)(1) and ASME B31.8S, Appendix A2, the
following data may be useful in evaluating corrosion.

(a)

5 STRESS CORROSION CRACKING

(a) In evaluating the threat of stress corrosion cracking (SCC), §192.917(b)(1) and ASME
B31.8S, Appendix A3 provides a list of data that the operator is required to gather and
evaluate. Additional information can also be found in guide material under §192.613, and the
reference listed in 167.1.78 below. Pipeline segments may be susceptible to two types of
SCC; high pH and near-neutral pH.

(b)

5.1 Age of pipe. ...
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Operating stress level (percent SMYS).

A pipeline operating above 60% SMYS might be susceptible to high pH SCC. Increases in steel
toughness, which have generally occurred in parallel with increasing SMYS, have significantly
increased the size of cracks that a pipeline can tolerate without failing. With improved
manufacturing procedures, higher-strength grades of line pipe are available for which the
combination of diameter and MAOP, or maximum actual operating pressure (MOP), may minimize
the effects of SCC. See 167.1.89 below.

Operating temperature ...
Distance of the segment from a compressor station.

A pipeline segment less than 20 miles downstream of a compressor station may be more
susceptible to high pH SCC because of high discharge temperatures. The potential for SCC
should be considered when modifying existing suction and discharge piping of a compressor
station for flow reversal._Historical compressor locations should also be considered.

Coating type.

(a) SCC has not been found on pipe with undamaged FBE or extruded polyethylene coating.
High pH SCC has been found under disbonded coal tar, asphalt, and tape coatings. Near-
neutral pH SCC is most commonly associated with tape coatings, but has also been found
under asphalt coatings. It has been reported that about three-quarters of near-neutral pH
SCC-related occurrences are associated with these tape coatings. See 167.1.89 below.

(b)
()
History of SCC.

There is a high probability of finding additional SCC in areas where it has previously been found.
An operator may have a unique factor such as pipe manufacturer or age of the pipe that is also
important in the determination of the potential severity and location of the threat.

The operator needs to evaluate results from previous assessments, stress corrosion cracking
evaluations, and other findings (8192.917(b)(1)(xxiv)(H)).

Other considerations.

(a) Soil types. Particularly high resistance soils might be correlated with near-neutral pH SCC.
See 167.1.78 below.

(e) Cyclic fatigue. A pipeline that is exposed to cyclic pressure fluctuations might experience
cyclic softening. Cyclic softening is a phenomenon in which the application of stress cycles
close to maximum stress levels (below the yield stress) manifests itself as a loss of yield
strength. The operator has little control over the metallurgical susceptibility to cyclic
softening but can, in some instances, monitor the magnitude and frequency of pressure
cycles on a pipeline. See 167.1.89 below.

MANUFACTURING THREATS
(a) This threat refers to defects of the pipe seam or pipe body that are associated with the
manufacturing process.
(b) Some examples of manufacturing defects include the following.
(1) Seam defects.
(i) Low quality seams associated with early manufacturing processes, including
flash-welded seams, pipe with a longitudinal joint factor <1 (see §192.113), and
ERW process, particularly very early ERW processes (e.g., pre-1970 ERW pipe).
(i)  Incomplete fusion (incomplete coalescence of portions of the metal in a weld
joint).
(iii)  Hook cracks (upturned fiber imperfections caused by imperfections at the edge of
the skelp).

(2)
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(3) Ovality (oval or egg-shaped pipe cross-sections).
(4)
9 ..
(c) In evaluating manufacturing threats, §192.917(b)(1) and ASME B31.8S, Appendix A4
provides a list of data the operator is required to gather and evaluate as outlined below.

Pipe material.

Impurities in the steel can lead to laminations and inclusions. Pipe or materials not manufactured
to an established standard or if the standard is unknown.

Year of installation. ...

Manufacturing process.

(a) Seamless.

(b Welded.

(c) Specification to which it was manufactured.

(d) Pipe with actual yield strength below specified minimum yield strength. See 167.1.910 and
167.1.1314 below.

Seam type.
(a)

(d) Section 192.917(e)(4) specifically addresses pipelines that are made by the low-frequency

ERW, lap welded pipe, and pipe with longitudinal joint factors < 1 manufacturing-precess
because of historical incidents. ERW This-type-of manufactured pipe is susceptible to

selective seam corrosion. H—th&epe;a%e{—ha&%newn—mstepy—ef—seam—takwes-m

(e) Pipe must be prioritized as a high-risk segment if it meets the conditions as outlined in

ASME B31.8S Appendix A4.3 and A4.4 and:
(1) Has experienced a seam failure, or
(2) Had an operating pressure increase during the preceding 5 years. Operating pressure
increase may include abnormal operations (8192.605(c)) or MAOP excursions
(8191.23(a)(10)).
(f)  If the operator has a known history of seam failures, this manufacturing threat must be
considered to exist. See 17.1.12,17.1.13, and 17.1.14 below.

(eq) The operator could identify seam or pipe defects during normal operation and maintenance
activities, such as leak repairs, failure analyses, and prior assessment results.

6.56—Operatingpressure-history-Threat stability.

(a) An operator may consider a manufacturing threat stable only if the covered segment:
(1) Has been subjected to a Subpart J test to at least 1.25 times MAOP, and
(2) Has not experienced a reportable incident due to a manufacturing or construction
defect since the date of the most recent Subpart J test. A successful Subpart J test
may be an assessment as allowed by §192.921 or MAOP reconfirmation (8192.624).
Note: Non-Subpart J tests or pressure tests to less than 1.25 times MAOP do not meet
current requirements to consider the manufacturing threat stable.
(b) A segment must be considered high risk if any of the following events have occurred
(8192.917(e)(3)).
(1) Acreportable incident due to manufacturing-related defect:
(i)  Construction
(ii) Installation, or
(iii) Fabrication-related defect.
(2) MAOP increases.
(3) Stresses leading to cyclic fatigue increase.
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(c) If an operator experiences or has experienced MAOP excursion (8191.23(a)(10)) since the

pressure test, the operator should reconsider the stabllltv of the threat.

6.67 Other considerations.
Manufacturing threats may be magnified due to local environmental conditions. An operator is
required to examine the terrain and right-of-way for subsidence, landslides, washouts, frost
heaving, or other lack of support if any of the following conditions exists (§192.917(e)(4)).
(a) Pipe is more than 50 years old.
(b) Pipeline is mechanically coupled.
(c) Pipeline is joined by oxyacetylene girth welds.
(d) For additional guidance for evaluating manufacturing defects, see 17.1.15 below.

7 CONSTRUCTION THREATS
Construction threats are related to the fabrication process used in the construction of a facility.
Construction threats include the following.

(a)

(i)

In evaluating construction threats, §192.917(b)(1) and ASME B31.8S, Appendix A5 provides a list
of data that the operator is required to gather and evaluate.

7.1 Pipe material. ...

7.12 Bend radii and angle for wrinkle bends.
Review construction and repair records for locations and design parameters of wrinkle bends. See
167.1.1516 below.

7.13 Operating pressure history and expected operation including significant pressure cycling and
fatigue mechanisms.

Review operating records for history of significant pressure cycling or pressure increases over a

historic MAOP befere-HCA-identification-for the consideration of the construction threat.

(a) An operator may consider a construction threat stable only if the covered segment:

(1) Has been subjected to a Subpart J test to at least 1.25 times MAOP, and

(2) Has not experienced a reportable incident due to a manufacturing or construction
defect since the date of the most recent Subpart J test. A successful Subpart J test
may be an assessment as allowed by §192.921 or MAOP reconfirmation (8192.624).

Note: Non-Subpart J tests or pressure tests to less than 1.25 times MAOP do not meet

current requirements to consider the construction threat stable.

(b) A reportable incident due to manufacturing-related defect, construction, installation, or
fabrication-related defect, MAOP increases, or stresses leading to cyclic fatigue increase, a
segment must be considered high risk if any of the following events have occurred
(8192.917(e)(3)). If an operator experiences or has experienced MAOP excursion
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(8191.23(a)(10)) since the pressure test, the operator should reconsider the stability of the
threat.

7.14 Other considerations.

8.1

9.1

9.6

9.7

9.8

In addition to the data elements listed in §192.917(b)(1) and ASME B31.8S, Appendix A5, the
following data may be useful in evaluating for construction threats.

(a)

(i)  Aerial crossings_(e.q., spans, bridge crossings).

(k)  Aboveground facilities.

()  Field-applied coatings.

(m) Locations and design parameters of miter bends.

(n) Coating surveys, inspections, and disbondment repairs (e.d., jeeping, holidays).
(0) Results of 88 192.624, 192.632, and 192.607.

Construction defects are much more susceptible to longitudinal stresses than to hoop stresses.
See 167.1.1415 below.

EQUIPMENT THREATS
Equipment can be defined as pipeline facilities other than pipe and pipe fittings and includes the
following.

(a)
(9)

In evaluating equipment threats, §192.917(b)(1) and ASME B31.8S, Appendix A6 provides a list of
data that the operator is required to gather and evaluate.

Year of installation of failed equipment. ...

THIRD-PARTY DAMAGE

In evaluating the threat of third-party damage, §192.917(b)(1) and ASME B31.8S, Appendix A7
provides a list of data that the operator is required to gather and evaluate. All facilities are subject
to the threat of third-party damage.

Vandalism incidents. ...

One-call records.

(c) Effectiveness of one-call program. See 167.3.1 below.
Encroachment records.

.(.).ther considerations.

(c) Current dBepth of cover.
(d) Abnormal operations, safety-related conditions, security threats, or alarms.
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INCORRECTFORPERAHONS(HUMAN ERROR) (FORMERLY-INCORRECT OPERATIONS)

This threat is time-independent and may occur at any time._ Human error often results in incorrect
operations such as operational or maintenance mishaps. treerrect-operations-Human errors
include the following.

(d) Use of uncalibrated or unauthorized tools.

In evaluating the threat of incorrect operations, §192.917(b)(1) and ASME B31.8S, Appendix A8
provides a list of data that the operator is required to gather and evaluate. All facilities are subject
to the threat of incorrect operations.

Procedure review information.
The procedure review, and documentation, for completeness and effectiveness should include the
following.

(h) Operator procedures for conducting post-incident, post-emergency, abnormal operations,
and failure investigations.
(i) Control room management program.

Audit information.

The results of both internal and external audits should be reviewed. Internal audits might include
self audits in the following areas.

(a)

(b) Construction activities.

(c) Office operations (e.g., incorrect, incomplete documentation,—processes).

(d) Mapping.

Failures caused by incorrect operations.

WEATHER AND OUTSIDE FORCES

Weather-related and outside force threats have the capability to create extreme loading conditions
on pipelines._Section 192.917(a)(3) and ASME B31.8S, Appendix A9 require operators to consider
seismicity, geology, and the soil stability of the area surrounding pipelines, and l-assessing-this-
type-of-threat; ASME-B31-8S-Appendix-A9-provides a list of data that the operator is required to
gather and evaluate to determine whether pipelines are being subjected to extreme loading
conditions caused by weather or outside forces. Aboveground facilities are also prone to weather-
related events.

Pipe joining method.

GeologyFepegraphy, soil conditions, and other geohazards-frest-depth.

Fhe-folowing-topographical-areas-Pipelines susceptible to threats from the following geohazards

should be analyzed examined to determine if they might undergo eentribute-to-this-threat-by-
exerting extreme loading conditions (e.g., bending, tension, compression). Operators should

consider the impacteffect that cascading hazards will have on extreme loading conditions as well
as interactive geohazard threats. See 6 of quide material under 8§192.613 for additional
information on cascading hazards.

(a) Slopes prene or unstable ground te-mevement-or-otherunstable-areas that would induce
additional stress in-on a pipeline due to the movement of soil (e.q., creep, downslope
material movement). Downslope material movement includes slides, flows, rock falls, and
rock topples.

(b) Areas prone to recurrent or intermittent flooding that causes surface erosion, saturated soils,
or increased buoyant forces on pipelines. See guide material under §192.317 for information
regarding protection from flooding. Extremely-saturated-soils-that produce-buoyantforces-on-
pipelines.




11.3

11.4

11.5

11.6

12

(c)
(d)

(e)
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(1) River and stream crossings.

(2) Lowlands including floodplains, wetlands, and swamps.

(3) Coastal areas prone to tidal surges from hurricanes or tropical storms.
(4) Frequency of flooding events.

Areas and materials (e.g., soil, bedrock) susceptible to frost heave and freeze-thaw cycles.

Soils that undergo recurrent or cyclical shrink and swell processes Highly-expansive-or
unstable-seils (e.g., some clays-er, manmade soils).

Other locations with known geologic conditions that contribute to instability (e.g., karst
topography, sinkholes, underground mining or mine subsidence, ether regional subsidence
areas).

Fault zones.

The following should be considered in evaluating an active or known fault zone.

(a)

(b)

(c)
(d)

Location-of earthquake faultlines—A fault line is considered active if movement has been

observed or evidence exists of seismic activity (earthqguakes) during the last 10,000 years.
For the purposes of pipeline seismic evaluations, active fault lines within approximately 60
miles (100 km) of the pipeline should be considered in the evaluation. The operator should
evaluate if a larger study area is necessary depending on the known seismicity of the area.

Previous earthquake activity. Earthquake activity is measured using a few methods. Richter
magnitude is a measure of the energy released by the earthqguake while Modified Mercalli
Intensity (MMI) is a measure of the effect on humans. Tables are available to convert
between Richter and MMI. Peak Ground Acceleration (PGA) is a measure of the maximum
amount of movement reached during an earthquake event. It is directly related to the amount
of force experienced by a pipeline facility during the event. Peak Ground Velocity (PGV) is
the maximum ground speed reached during an earthquake event. PGV is the degree of
shaking that a particle of sand would feel during the earthquake event. PGV is a method of
assessing possible pipeline damage. When historic (since 1900 or oldest available)
earthquake information with values such as magnitude > 4.0 Richter, > VI MMI, PGA = 0.2q,
or PGV > 17 cm/s should be considered a threat to pipeline facilities.

Probability of future earthquake activity along fault.

Analyses of leaks or damage attributable to earthquake activity.

Year of installation.

Pipe parameters.

Other considerations.

(a)

(b)
(c)
(d)

Weather-related conditions.

Excessive loading from weather-related conditions that are likely to occur (see guide
material under §8192.317and 192.615).

(1) Tornadic activity or high winds.

(2) Heavy snow or ice loading.

(3) Lightning strikes.

(4) Wild (or other) fires.

gee 167.3.2 below.

PLASTIC TRANSMISSION PIPELINES
12.1 General. ...
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12.3 Manufacturing threats.

This threat refers to defects of the pipe or fittings that are associated with the manufacturing
process. Additional guidance for manufacturing considerations related to plastic pipelines can be
found in guide material under §8192.121, 192.123 and 192.613 and OPS Advisory Bulletins
(ADBs). See 167.2 below for a list of applicable ADBs.
(a) Potential manufacturing threats.
(1) Identification of a manufacturing defect may be accomplished as follows.
(i) By observations of pipe surfaces and fittings during normal construction,
operation, and maintenance activities.
(i)  Through failure analysis, such as after incidents.
(iii)  During review of prior integrity assessment results.
(iv) By review of Plastic Pipe Database Committee (PPDC) reports. See 167.2.2
below.
(2) Some examples of pipe defects include the following.

(b) Data collection.
ASME B31.8S, Appendix A4 relates to metallic pipelines, but ...
(1) Pipe material.
(i)  Acrylonitrile butadiene styrene (ABS).
(i)  Cellulose acetate butyrate (CAB).
(iii)  Fiberglass reinforced plastic (FRP). See 167.2.4 below for a reference providing
specifications on fiberglass pipe.

(2) Year of installation.
Some older plastic pipe materials are susceptible to premature brittle-like cracking (see
guide material under 8192.613). If pipe material is unknown, the year of installation
may provide some indication whether that-mere-susceptible material might-have has
been installed. See 167.2.1 below. Specific manufacturing years may be of concern for
the following materials.

(3)
(4)

12.4 Construction threats.

12.6 Third-party damage.
(a) Potential third-party damage threats. ...
(b) Data collection.

(5) One-call records.

(i)  Frequency of excavation activity around pipeline.

(i)  Ildentity of excavator.

(i)  Effectiveness of one-call program See 167.3.1 below.
() ...

(c) ..

12.7 Incorrect operations (includes human error).

12.8 Weather-related and outside forces.
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12.9 Other threats unique to plastic pipelines.

13 CRACK AND CRACK-LIKE DEFECTS

Crack and crack-like defects might be included in the threats of manufacturing, construction,

environmentally assisted cracking, or stress corrosion cracking. The defects could include such

defects as seam defect, seam corrosion, girth weld cracks, hook cracks, fatigue cracks or crack

associated with third -party damage. If crack or crack-like defects are found in a covered

segment, the operator must develop a schedule to evaluate all segments with similar

characteristics (8192.917(e)(6)). See guide material under 8192.712(d) for assistance in

evaluating cracks and crack-like defects.

134 DATA INTEGRATION
134.1 General.

(a)

(b)

Operators must gather and integrate relevant attributes of pipelines containing covered
segments (8192.917(b)(1)). This integrity-managementbegins-with-an-understanding-of-the
pipeline through-evaluation-of data might already be thatis-eften collected for other
regulatory and operational purposes or gathered through the review of existing
documentatlon such as those listed in Table 2 of ASME B31.8S. I—h+s—da%a—sheu4d—net—be—

9f—p+pelm&epe¥a&en CoIIectlng Geueeuen and understandlng thls the—Felevam |nformat|0n is

the firststep-in-critical to establishing an integrity management program. Data integration
might may-illuminate identify situations that-are-in-need-of-attention; or highlight conditions

that support an operator’s are-valuablefor safe operation and-should-be-emulated-on-other

pertions of the pipeline.
Data integration involves merging individual data elements (aggregation) and analyzing

them in their combined context (integration) to identify and evaluate potential threats to the
pipeline segment. Data integration may allow an operator to discover threats and risks to a

pipeline that weuld-net-otherwise-appearobvious might not be evident from a review of the

various individual data elements on their own.
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(c) The operator is required by §192.917(b) to consider data from both covered and similar non-
covered segments of the pipeline. The operator’s data integration procedure should
encompass the ability to merge and use the multiple data elements gathered as described in
3 through 12 above, the information listed in §192.917(b)(1), the elements listed in Table 1
of ASME B31.8S, and other |nformat|on deemed to be relevant by the operator lheuepe#a%e#

(d)
(e)

134.2 Common reference system.

134.3 Data alignment methods.

(c) Electronic.

Numerous geospatial systems are available that support overlaying data elements based on
an electronic location identifier. These are generally referred to as geographic information
systems (GIS) or management information systems (MIS). To secure the location of the data
being processed, most use latitude and longitude which may be obtained from satellite -
based GPS devices. When aligning data from various GPS surveys the operator should be
aware that GPS accuracy may change based on the equipment used and conditions at time

of the survey. See-guide-materialunder§192.614.
(d)
134.4 Integration.

134.5 Similar non-covered segment

145 THREAT STATUS
(a) Active Threats ...

(b) Inactive Threats

(1)

(7) An operator does not need to asses-assess a threat for the current assessment cycle if
that threat status is determined inactive.
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Threat Considerations for Active Status Considerations for Inactive Status

External Corrosion

Metallic pipe — always active

Note: Operator must protect metallic
pipelines per Subpart |

Plastic Pipe — always inactive

Internal Corrosion

Production, storage, or non-pipeline-quality
gas transported at any time during the
history of the pipeline

Pipeline has been converted from another
type of service that is susceptible to
internal corrosion

Presence of unmonitored or inoperative
krewn drips, siphons, dead legs, or other
liquid holdup points

Evidence of liquids from drips, siphons,
dead legs, or other liquid holdup points

Pipe inspection reports indicating evidence
of internal corrosion

Lack of complete pipeline operating
history, in-line inspection, or ICDA

It can be demonstrated that a
corrosive gas is not being
transported, per §192.475(a)

In-line inspection data confirms
that a corrosive environment does
not exist within the pipeline

ICDA demonstrates that there is
no internal corrosion occurring-at-

the-mostlikely-locations

Plastic pipe- — always inactive

Manufacturing

Steel pipe vintages with a known history of
manufacturing defects

Pipe has joint factor of <1.0

Pipeline is comprised of low-frequency-
welded ERW pipe or flash-welded pipe

None of the following have occurred.

Experienced Operating-pressure
excursions increases-above the

maximum operating pressure or

MAOP experienced-during the
preceding five years for ERW pipe

only
MAOP increases

Stresses that lead to cyclic fatigue
increase
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Mechanically coupled pipelines

Pipelines joined by means of acetylene
girth welds

For girth welds, welding procedures and
NDT information are not available to

None of the following have occurred.

ascertain that the welds are adequate o Experienced-Operating-pressure-
e For fabrication welds, the welding . .
. . maximum-operating-pressure-
c procedures and NDT information are not . . .
onstruction ; . experienced-during-the preceding-
available to ascertain that the welds are f
adequate
. MAOP incr
e For wrinkle bends and buckles as well as OP increases
couplings, reports of visual inspection are Stresses that lead to cyclic
not available to review and ascertain their fatigue increase
continued integrity
e Potential movement of the pipeline from
ground settlement or other outside loads
causing lateral or axial stresses
History and review of the records,
as required by 8§88 192.613,
192.617, 192.603, 192.605,
e Equipment issues are identified during 192.739, and 192.743
normal maintenance activitie§, per the Review of operating history
Equibment requirements of the operator's O&M failures and abnormal operations
quip procedures records, as evaluated by integrity
e Equipment that is the cause of abnormal personnel, determines no unusual
operations, failure, accident, or incident trends and no new issues
Status of existing preventative
measures and mitigative
measures deemed effective
] ¢ Always active
Third-Party )
Damage e Operator must (§192.935(b)(1)) monitor
excavation activities and damages
tncorrect- o Always active
Operations-Human_ )
Error e Operator must (§192.617) evaluate failures
Incorrect and determine if incorrect operations lead to

Weather-Related
and Outside Forces

Always active

Operator must (§192.935(b)(2)) monitor and
take measures to reduce the risk from
weather related and outside force damage

TABLE 192.917i #
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156 RISK ASSESSMENT
156.1 General.

156.2 Likelihood of failure.
156.3 Consequence of failure.

156.4 Risk assessment models.
ASME B31.8S, Paragraph 5.5 lists the following four approaches to risk assessment.
(a) Subject matter expert (SME) risk models.

(e) See 157.1.167 below for a reference providing additional information on risk assessment.
156.5 Selection of risk model.

The approach selected by the operator should have the following characteristics.

(a) Identification of potential events or conditions that are threats to system integrity.

(b) Evaluation of likelihood and consequences of failure.

(c) Determination of risk+ranking-to-prioritize-prioritization of integrity assessments.

(d) Development of mitigating action.

(e) Provision for data feedback and validation.

(f)  Incorporation of results and lessons-learned from previous Centinbous-updating-for risk
assessments and to enhance it’s-the effectiveness_of the model.

156.6 Risk reassessments.

156.7 Validation.

156.8 Records.
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