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accuracy for 80% of the time).%’

ii) Colonial must incorporate ILI tool accuracy by ensuring that each ILI tool service
provider determines the tolerance of each tool and includes that tolerance in
determining the size of each anomaly feature reported to Colonial. Colonial must
compare previous indications to current indications that are significantly different. If
a trend is identified where the tool has been consistently overcalling or under-calling,

the remaining ILI features must be re-graded accordingly.

iii) Discovery date must be within 180 days of an ILI tool run for each type ILI tool
(HR-MFL, HR-geometry/caliper/deformation, and ultrasonic crack detection tools).

b) Dents: Colonial must repair dents on Line 01 in special permit segments 1 and 2 in

accordance with 49 CFR 195.452(h)(4) repair criteria.

i) Special permit segments 1 and 2 must have a high-resolution deformation ILI tool

inspection as part of the initial ILI.

ii) Dent repairs must be performed in accordance with Appendix E: Deformation

(includes deformation with secondary features, multiple, and buckles).

iii) A detailed engineering critical analysis incorporating current stress concentration,

dent geometry, and cycle accumulation must be performed on all remaining

6 ILI tool calibration excavations may include previously excavated anomalies or recent anomaly excavations with
known dimensions that were field measured for length, depth, and width, externally re-coated, CP maintained, and
documented for ILI calibrations prior to the ILI tool run. ILI tool calibrations must use ILI tool run results and
anomaly calibrations from either the special permit inspection area or from the complete ILI tool run segment, if
the continuous ILI segment is longer than the special permit inspection area. A minimum of four (4) calibration
excavations must be used for unity plots. .

7 Other known and documented pipeline features that are appropriate for the type of ILI tool used may be used as
calibration excavations for ILI tool calibration with technical documentation of their validity. To use other known
and documented pipeline features as calibration excavations for ILI tool calibration Colonial must complete both
of the following: (1) submit a plan for using known and documented pipeline features as calibration excavations
to, and receive a “No Objection” from, the Director, PHMSA Engineering and Research and the Director,
PHMSA Southern Region prior to performing the ILI tool calibration using pipeline features. The plan must
include at least the following information: reason that known and documented pipeline features will be used in
place of anomalies on the pipelines; the pipeline features that will be used for the ILI tool calibration, and the
technical justification for using the pipeline features for ILI tool calibration. (2) submit a report to the Director,
PHMSA Engineering and Research and the Director, PHMSA Southern Region with the results of the use of
pipeline features for the ILI tool calibration that includes technical documentation establishing the validity of
using the pipeline features for the ILI tool calibration.
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The analysis to determine the time to failure for a crack must include operating history,
pressure cycles, pressure tests, pipe geometry, wall thickness, strength level, flow stress,
Charpy V-Notch energy values for the lowest operating temperature, other applicable
operating conditions, and the operating environment for the pipe segment being assessed,
including the role of the pressure-cycle spectrum and any significant changes in the actual
versus predicted pressure-cycle spectrum.

A.6) Crack Analysis Data .
Data used in the calculations must use all of the following as appropriate:

a) Mechanical Properties
Mechanical properties that are known or conservative assumptions of mechanical
properties must be used in the analysis. The analysis must account for metallurgical
properties at the location being analyzed.

Material strength and toughness values used in the analysis must reflect the local
conditions at the defect location or segment being analyzed (such as in the properties of
the parent pipe, weld heat-affected zone, or weld metal bond line) and use data that is
applicable to the specific line pipe vintage and segment. When the strength and toughness
and limits or ranges are unknown, the analysis must assume material strength and fracture
toughness levels corresponding to the pipe vintage and type.

For pipe body or weld crack assessments, use the actual ranges of values of strength and
toughness that are known from tests of similar material; conduct destructive material tests
of the pipe; determine material properties based upon other appropriate nondestructive
examination technology; or use conservative values based on technical research
publications that an operator demonstrates provides conservative Charpy V-Notch energy
values of the crack-related conditions and conservative strength values of the line pipe
appropriate for the seam type.

Testing programs to determine pipe and seam material properties must conduct enough
material testing to establish statistically valid mean and standard deviations from their
results, and material property values used in ECAs, with a minimum of at least five (5)
tests for each type or vintage of pipe.

b) Crack Dimensions
Crack length and depth dimensions must be obtained from in situ direct measurements on
the pipe, from crack detection or ILI tools for cracking.

ILI Tool Crack Detection

For cases that analyze remaining flaw sizes measured using crack detection in-line
inspection tool data, the analysis must use flaw dimensions and characteristics that
conservatively account for ILI tool inaccuracies and measurement tolerances. The
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operator must confirm inaccuracies and measurement tolerances used through integrated
historical data or direct in situ non-destructive examination. The operator must use
technology that has been validated to detect and measure tight cracks. In-the-ditch
examination tools and procedures for crack measurements (length and depth) must have
performance, tool accuracy, tool tolerance, and evaluation standards, including pipe or
weld surface cleanliness standards for the inspection, confirmed by subject matter expert
qualified by knowledge, training, and experience in direct examination.

A.7) Failure Mode Analysis
The ECA must account for the likely failure mode of anomalies (such as brittle fracture,
ductile fracture, or both). If the likely failure mode is uncertain or unknown, the analysis
must analyze both failure modes and use the more conservative result.

a) Fracture Mechanics Modeling
Fracture mechanics modeling that is technically appropriate for the anomaly type must be
used to determine failure stress pressures.

b) Brittle Failure Mode Analysis
Brittle failure mode analysis must use linear-elastic failure models such as the
Raju/Newman stress-intensity solutions or other technically proven approaches.

¢) Ductile Failure Mode Analysis
Ductile failure mode analysis must use technically appropriate failure models such as the
Modified LnSec, CorLas, Pipe Axial Flaw Failure Criteria, API 579 Level-II, PipeAssess
PI™, BS 7910, PRCI MAT-8 or other technically proven approaches.

d) Other Failure Mode Analysis
Other technically proven-equivalent engineering fracture mechanics models may be used,
which can be shown to accurately predict the response for the feature of concern or the
worst-case scenario, for determining conservative failure pressures for the specific failure
mode.

A.8) ECA Reassessment Intervals
When establishing reassessment intervals for pipelines with known or suspected remaining
cracks or crack-like defects; the maximum reassessment interval may not exceed one-half of
the remaining life determined by an ECA. However, PHMSA will consider as “other
technology,” the use of a reassessment interval that is greater than one-half of the remaining
life determined by the ECA or if impractical due to tool availability, if technically
documented and justified.

If changes to annual operating conditions exceed the assumptions included in the remaining
life analysis, then the remaining life must be reanalyzed and recalculated within 6 months of
the change.
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