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% The Automated Data Analysisof PressureTubes(ADAPT software has
been developedto provide decision support to analystsinterpreting
ultrasonicinspectiondata

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

< Datadriventechniguesenablethe automationof more subjectivetasks
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The Automated Data Analysis of Pressure Tubes (ADAPT) software tool

“ The software identifies features and calculatesparametersof the data,
mirroringthe existinganalysigorocesdo providedecisionsupport

“* Recenttesting has demonstrated performancecomparableto that of a
humananalystin a fraction of the time currentlyrequired

“* Sideby-sidesessionsith analystshighlightedkey areasfor improvement
relatedto * e dogaes andldrgescaleanalysis

CANDU Pressure Tubes - Inspection

*» Pressuretubes are critical components of CANDUreactors as they
containthe fuel bundlesandthe pressurisedcoolant(O U)

*» DelayedHydride Crackingat areasof high tensile stressess a potential
failure mechanisnfor pressuretubes

*» Duringshutdownoutages,a subset(normally10-20) of pressuretubesis
selectedfor inspection
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“*» The systenprovides a&knowledgebasedend-to-end approacthio
processing thelata

“+ Formalisatiorof both the domain knowledge and the problem solving
strategy, enabling their representation and incorporation into a system
that emulates the decision making process ofapert

“* Decisionsat each stage of the procease auditable and understandable
by all involved in th@rocess
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ADAPT: A high-level flowchart of the major modules comprising the automated analysis process
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“+» Theuseof more advancedultrasonicinspectionequipmenthasimproved
efficiencyandresolutionof inspections

< Thisis introducing significantlyhigher requirementsfor data processing
andanalysis

“* The current ANDEtool recordsapproximately2000 times more data for
the samechannelthanthe previousCIGARool captured
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lllustrative sizes of pressure tube ultrasonic inspection datasets

< Currentanalysisproceduresutilise down-sampledANDEdata, for which
compatibilityhasrecentlybeenaddedto ADAPT

< Preliminarywork is ongoingat Strathclydeto enableanalysisof full ANDE
datasets)dentifyingscalableand efficient analysigechnologies

Data-Driven Techniques and Visualisation

< Fast approximated depth maps from & earfile
collection of higlhresolutionsignals *“
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< Depth-based flaw detection andizing
< 3D models of tube sections containith@ws
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» Appliedto inspectionset containingANDEdatafrom 12 pressuretubes
+ Detectionrates: < Location and sizing:

Axial Start within tolerance (3mm): 84.6%
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Rotary Start within tolerance (3deg): 97.8%

» All flaws recorded:
408 0ut of 443:92%
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Minimum depth of
dispositionabldlaws:
0.15mm
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