
 The Automated Data Analysisof PressureTubes(ADAPT)software has
been developed to provide decision support to analysts interpreting
ultrasonicinspectiondata

 The knowledge based system incorporates human expertise and has
undergonetestingat Strathclydeandat BrucePower

 Data-driventechniquesenablethe automationof moresubjectivetasks

 The software identifies featuresand calculatesparametersof the data,
mirroringthe existinganalysisprocessto providedecisionsupport

 Recenttesting has demonstratedperformancecomparableto that of a
humananalystin a fractionof the time currentlyrequired

 Side-by-sidesessionswith analystshighlightedkeyareasfor improvement
relatedto “edgecases”andlarge-scaleanalysis
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 Theuseof more advancedultrasonicinspectionequipmenthasimproved
efficiencyandresolutionof inspections

 This is introducing significantlyhigher requirementsfor data processing
andanalysis

 Thecurrent ANDEtool recordsapproximately2000 times more data for
the samechannelthan the previousCIGARtool captured

 Current analysisproceduresutilise down-sampledANDEdata, for which
compatibilityhasrecentlybeenaddedto ADAPT

 Preliminarywork is ongoingat Strathclydeto enableanalysisof full ANDE
datasets,identifyingscalableandefficientanalysistechnologies

 Pressuretubes are critical components of CANDUreactors as they
containthe fuel bundlesandthe pressurisedcoolant(Ὀὕ)

 DelayedHydrideCrackingat areasof high tensile stressesis a potential
failuremechanismfor pressuretubes

 Duringshutdownoutages,a subset(normally10-20) of pressuretubesis
selectedfor inspection

 The system provides a knowledge-based end-to-end approach to 
processing the data

 Formalisationof both the domain knowledge and the problem solving 
strategy, enabling their representation and incorporation into a system 
that emulates the decision making process of an expert

 Decisions at each stage of the process are auditable and understandable 
by all involved in the process

 Fast approximated depth maps from 
collection of high-resolution signals

 Depth-based flaw detection and sizing
 3D models  of tube sections containing flaws 

Verified indications

ADAPT >0.08mm
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 Appliedto inspectionsetcontainingANDEdatafrom 12pressuretubes
 Detectionrates:  Location and sizing:

 All flaws recorded:
408 out of 443:92%

 Flaws with 
depth > 0.10mm:

237 out of 247: 96%

Note:
Minimum depth of 
dispositionableflaws: 
0.15mm 
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