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Intro to ECDA

�Pipeline Safety Improvement Act of 2002:
� Identify HCA’s
� Risk assessment to prioritize HCA’s
� Baseline survey
� Integrity management and reinspection



Intro to ECDA

�Baseline survey tools

In-line Inspection Hydrostatic Testing

SCCDA

ICDA

ECDA



Intro to ECDA

�Use ECDA (SCCDA or ICDA, as well) only 
when applicable to the risk.  



Intro to ECDA

�EXTERNAL CORROSION DIRECT 
ASSESSMENT:  Integrity Management Tool to 
evaluate the threat of external corrosion on the 
integrity of a pipeline. 



Intro to ECDA

� Inline inspection tool (ILI or “smart pig”) cannot 
be used.

• Telescopic Connections
• Small Diameter Pipelines
• Short Pipelines
• Sharp Radius Bends
• Less than Full Opening Valves
• No Alternate Supply if Pig is 

“Hung Up”
• Low Pressure & Low Flow 

Conditions
• Scheduling and Coordination is 

an Anti-trust Issue



Intro to ECDA

�Hydrostatic pressure testing cannot be used

• Service Interruptions 
• Sole Source Supplies
• Concerns of Causing Pipeline Damage
• Dewatering Concerns/Difficult to Dry
• Growth of Sub-critical Defects
• Water Availability & Disposal
• No Characterization of Future Risk



Intro to ECDA

�Spike hydrostatic 
testing (cracks and 
crack-like defects)

�Guided wave (road, 
rail, and concrete 
crossings)

�Full excavation



Intro to ECDA

Indication here, corrosion found



Intro to ECDA

Indication here, corrosion found

Similar pipeline service conditions...  
Similar indications found here… can we 
assume that similar corrosion is present?



Intro to ECDA

Can we be reasonably confident that 
corrosion is minimal or absent everywhere 
else?



Overview of Four Steps

Phase 1 - 
Preassessment

Phase 2 – 
Indirect 

Inspection

Phase 3 – 
Direct 

Examination

Phase 4 – Post 
Assessment

Data gathering

Overline Survey (CIS, DCVG, 
ACVG, Soil Res, etc.)

Verification digs and 
mitigation

Overall assessment and 
reinspection intervals



Phase 1 – Pre-Assessment

Data gathering



Phase 1 – Pre-Assessment

Pipeline Properties

Service Environment

Corrosion Control

Construction Information

Operations Information



Phase 1 – Pre-assessment

�Gather information about the pipeline in 
question: 
� Pipeline materials of construction and weld 

methods
� Coating types
� Operating pressures
�Wall thickness
� Diameter
� Cathodic protection history and history of 

interference
� Installation method and depth



Phase 1 – Pre-assessment

�Gather information about the pipeline in 
question: 
� Has an ECDA been performed or attempted 

before?
� Are there HCAs or MCAs? 
�What are the service conditions (soils, water, other 

backfill)? 
�What maintenance activities have been performed 

in the past (leak history, replacements, mechanical 
repairs, recoating, etc.)

� Are all segments of the pipeline the same age? 



Phase 1 – Pre-assessment

� From Phase 1, you will determine:

� Is ECDA still applicable to this pipeline? (did not 
have CIS, had a history of interference problems, 
poor maintenance records, poor construction 
records)

�How many ECDA regions you must segment your 
pipeline into?

�What types and how many indirect survey tools 
you will need?



Phase 1 – Pre-assessment

� Remember – ECDA regions do not have to be contiguous
� Not all of the pipeline needs to be evaluated by ECDA for ECDA to 

be applicable.  Other areas will require different assessment 
methods. 



Phase 2 – Indirect Survey

�Examples of Indirect Survey Tools:
� CIS
� DCVG
� ACVG
� ACCA
� Pearson Survey
� Depth of Cover
� Soil Resistivity



Phase 2 – Indirect Survey

�Examples of Indirect Survey Tools:
� CIS
� DCVG
� ACVG
� ACCA
� Pearson Survey
� Depth of Cover
� Soil Resistivity

MINIMUM OF 2 COMPLIMENTARY INDIRECT 
TOOLS PER REGION
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Phase 2 – Indirect Survey

� Data alignment can be challenging:
� Physical alignment is difficult because of limitations of the tools used
� When two indications are near each other, how close must they be in 

order to be related?



Phase 2 – Indirect Survey

� Next challenge is 
identifying and 
categorizing defects… 
particularly for CIS. 

� DCVG severity ratings 
may also be misleading.



Phase 2 – Indirect Survey

�At the end of Phase 2, you will have:

�Again, you need to assess whether the indirect 
examinations were successful

�A list of indications that have been categorized 
and paired with other indications



Phase 3 – Direct Examination
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• The Direct Examination Step includes the 
following activities:

• Prioritization of indications found during the indirect 
inspections
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Phase 3 – Direct Examination

• The Direct Examination Step includes the 
following activities:

• Prioritization of indications found during the indirect 
inspections

• Excavations and data collection at areas where 
corrosion activity is most likely;

• Measurements of coating damage and corrosion 
defects;

• Evaluations of remaining strength
• Root cause analyses
• A process evaluation / reclassification and 

reprioritization



Phase 3 – Direct Examination

• Prioritization, is the process of estimating the need for direct 
examination of each indication based on the likelihood of current 
corrosion activity plus the extent and severity of prior corrosion.

• The three levels of priority are:
• Immediate
• Scheduled
• Monitored



Phase 3 – Direct Examination
Immediate Action Required
• Indications that are likely to have ongoing corrosion activity and 

that, when coupled with prior corrosion, pose an immediate threat 
to the pipeline under normal operating conditions.

• Multiple severe indications in close proximity
• Isolated indications that are classified as severe by more than one 

indirect inspection technique.
• For initial ECDA applications, any location at which unresolved 

discrepancies have been noted between indirect inspection 
results.

• Significant prior corrosion is suspected at or near the indication.



Phase 3 – Direct Examination
Scheduled Action Required
• Indications that may have ongoing corrosion activity but that, when 

coupled with prior corrosion, do not pose an immediate threat to 
the pipeline under normal operating conditions.

• Severe indications that are not in close proximity to other severe 
indications and which were not placed in the "immediate“ 
category.

• Significant or moderate prior corrosion is likely at or near the 
indications.



Phase 3 – Direct Examination
Suitable for Monitoring
• This priority category should include indications that are 

considered inactive or as having the lowest likelihood of ongoing 
or prior corrosion activity.

• All remaining indications not classified as “immediate” or 
“scheduled” shall be prioritized as “suitable for monitoring”



Phase 3 – Direct Examination
• A minimum of one dig is required regardless of the results of the 

indirect inspections and pre-assessment steps. 
• During the Direct Examination Step, defects other than external 

corrosion may be found, while defects such as mechanical 
damage and stress corrosion cracking may be found, alternative 
methods must be considered for assessing the impact of such 
defect types. 



Phase 3 – Direct Examination



Phase 3 – Direct Examination



Excavation – number of digs
FAQ:  How large does an excavation need to 
be? 



Excavation – number of digs
FAQ:  How large does an excavation need to 
be? 

• Large enough to capture entire 
“indication” area

• Some operators require a full 
40-foot section of pipe

• Excavation may require widening 
depending on findings – 
corrosion and coating damage 
may require widening



Excavation – number of digs
FAQ:  How far apart must two excavations be 
spaced to be considered separate? 



Excavation – number of digs
FAQ:  How far apart must two excavations be 
spaced to be considered separate? 

• Indirect survey indications should 
be distinctly separate

• Excavation sites should be 
separated enough to provide as 
wide a representation of the pipe 
condition as possible 



Data Collection

• Environmental Information
• Pipe-to-soil potentials
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Data Collection

• Environmental Information
• Pipe-to-soil potentials
• Soil resistivity
• Soil samples
• Groundwater samples
• Under-coating pH



Data Collection

• Coating and Corrosion Damage information
• Coating type



Data Collection

• Coating and Corrosion Damage information
• Coating condition

❑ Cracking
❑ Blistering
❑ Chipping
❑ Disbondment
❑ Scrapes



Data Collection

• Coating and Corrosion Damage information
• Coating thickness



Data Collection

• Coating and Corrosion Damage information
• Mapping of coating degradation



Data Collection

• Coating and Corrosion Damage information
• Corrosion product collection



Data Collection

• Coating and Corrosion Damage information
• Characterize corrosion defects



Data Collection

• Coating and Corrosion Damage information
• Mapping and measurement of corrosion damage

� Individual pit shapes and sizes
� Overall profile of corrosion (pit map)
� Sample of corrosion product (if possible)
� Photographs of corrosion
� Pipe wall thickness



Data Collection

• Coating and Corrosion Damage information
• Mapping and measurement of corrosion damage

� Individual pit shapes and sizes
� Overall profile of corrosion (pit map)
� Sample of corrosion product (if possible)
� Photographs of corrosion
� Pipe wall thickness

NEW MEGA RULE 
REQUIREMENTS AROUND 
CHARACTERIZING DENTS



Data Collection

• Coating and Corrosion Damage information
• Mapping and measurement of corrosion damage



Data Collection

• Coating and Corrosion Damage information
• Mapping and measurement of corrosion damage



Data Collection

• Coating and Corrosion Damage information
• Photographic documentation



Data Collection Sheet



Data Evaluation

Remaining Life:

• ASME B31.G and Modified B31.G
• RSTRENG
• DNV RP F101



Data Evaluation

Action Reassessment:

• Was the corrosion damage as expected? 
• If yes – proceed with other excavations as planned
• If no – reassess excavation priority

• Priority can be moved up
• Priority can be moved down only 1 level
• First time ECDA cannot be moved down
• If ECDA results do not match expected 
findings, was ECDA effective and appropriate?



Data Evaluation

Root Cause Determination:

• Does root cause of corrosion align with ECDA 
findings?  

• Can ECDA be used in the future to evaluate 
this pipeline given the root causes of 
corrosion?



Phase 4 – Post-assessment



Phase 4 – Post-assessment

Bring all data together:
� Define re-assessment intervals
� Assess overall effectiveness of ECDA program
� Remaining life calculations
� Feedback & Continuous Improvement



Reassessment intervals based on
• All immediate indications have been addressed during  

direct examination

• All monitored indications are expected to experience  
insignificant growth

• Remaining life calculations

• Must not exceed DOT 192.939

Phase 4 – Post-assessment



DOT 192.939
• Pipelines operating at or above 50% SMYS

• Direct Assessment every 10 years

• Confirmatory Direct Assessment every 7 years

• Pipelines operating at or above 30% SMYS, up to 50%  SMYS

• Direct Assessment every 15 years

• Confirmatory Direct Assessment every 7 years

• Pipelines operating below 30% SMYS

• Direct Assessment every 25 years

• Confirmatory Direct Assessment every 7 years

Phase 4 – Post-assessment



• When corrosion defects are found during the direct  
examinations, the maximum reassessment interval for each 
ECDA region shall be taken as one-half the calculated 
remaining life

• Different ECDA regions may have different reassessment  
intervals based on variations in expected growth rates between 
ECDA regions

Phase 4 – Post-assessment



Remaining life calculations

• If no corrosion defects are found, no remaining life  
calculations are needed, the remaining life can be taken as 
the same for a new pipeline

• The maximum remaining flaw size shall be taken as the same 
size as the most severe indication
• Root cause shows most severe indication is unique, use next  most 

severe indication

• Substitute based on more sophisticated method

Phase 4 – Post-assessment



Assessment of ECDA effectiveness
• Are the ECDA results from Phases 1 through 4 congruent?  

• Did you find what you expected to find?   

• Can ECDA be used as a reliable integrity management tool based on your 
findings?   

• What steps can be taken to improve the integrity management process for your 
pipeline segment?  

Phase 4 – Post-assessment



Does ECDA really work?

YES, BUT…..

• It will not work for all pipeline segments

•The results of the indirect inspections may lead you 

to utilize ILI or pressure testing

•All four steps in the ECDA process must be  

completed thoroughly and documented

Phase 4 – Post-assessment



• Documentation, Documentation, Documentation 

• Detail procedures

• Share information

• Expect to revise your procedures

• ECDA is only one part of your company’s Pipeline 

Integrity  Management Program

Phase 4 – Post-assessment



Thank You!

Questions?
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