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TARGET AREAS

% Inspection ofi unpiggable pipelines

* \Venitering ol cased pIPelines

v Characterization e mechanical
damage delects




APPLICATION OF RFEC TESTING TO
INSPECTION OF UNPIGGABLE
PIPELINES
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PROBLEM
SOME. PIPelines are unpiggable” and cannot be
INSpecied
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Project Objectives

*+ Develop remote field eddy current (REEC)
INSpPEection system| o natural gas; pIpelines
thatiare currently,unpigganle

v AcCommuodate epstacies such as elbews and
Tees
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APPROACH
% Use remote-field eddy current (REEC) method

» REEC system can adjust to variable pipe size and
retract to pass through obstacles

> [Detects |Drand @D corrosion defects
» Can characterize defectideptiy, length; width

% Integrate: REEG withr Garnegie ViellonrExplereril
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RFEC DESIGN FOR EXPLORER i
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BLIND TEST DEFECT CHARACTERIZATION
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CURRENT STATUS/PLANS

% REEC modulesiundergoing fabrication
anditesting

% Integrationwith Explererliirehotin
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EXxpected Outcome

*+ Inspection system for 6-6/iInch| pipelines
that can negoetiate 90/ deg. elbewsiand
Jlee joints

<2 Analysis: capanb)lity o) characternze
deptihy lengtns, swidthreirwall=less
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LONG-TERM MONITORING OF CASED
PIPELINES USING LONG-RANGE
GUIDED-WAVE TECHNIQUE




PROBLEM
INSPECTION of CASED LINES AT
ROAD CROSSINGS

% High-conseguence area

“ Reguire directiassessment (DA)

v ACGESS IS diificult; need remote
INSPECHRtECHRIGUE




PROJECT OBJECTIVE

Apply: Magnetostrictive Sensor: (MsS)
long-range guided-wave testing to
‘cased Croessings:

[Develop; defect characternzation
capanility.
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MsS (MAGNETOSTRICTIVE SENSOR)

“ NVISS Is a guided-wave probe that uses
magnetostrictive effects, for wave
generation and detection
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MsS TEST SETUP ON A
CASED-LINE MOCKUP
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PROJECT STATUS/PLANS

*+Defect signal modeling refined and
validated

“wIDefect characterzation algoeritnm

develepment: & soitware improvement
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EXPECTED OUTCOME

“+Defect signal simulation software

“+[Data analysis soeftware for iInspection
andimonitenng

> Including seme: capability ofidefect sizing

iProcedlres for senserinstallation for
IONG-tEmm mMenIeing
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NONLINEAR HARMONIC (NLH)
MONITORING OF GOUGED DENTS IN
PIPELINE SPECIMENS UNDER CYCLIC
LOADING

U.S, DOI-PHIVISA® Contract No. DIIRS 56-04-1-0011
and PREI Contract GRIFST 15




PROBLEM

% Delayed failures; from mechanical damage
are related to time-dependent accumulation
offdamage (e.g. fatigue. cracking)

o Current LI systems, cannot detenmine
mechanical damagerseVenty,




PROJECT OBJECTIVES

*» Measure Nonlinear Harmonic (NLH)
signals;as; a function of pressure cycles
on full=scale pipe segments containing
realisticigeugedidents

“ Denve NLLH=bAased defeclisSeVerity, crtenia
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NONLINEAR HARMONICS (NLH)

% Uses AC magnetic field to,loecally infer
magnetic properties ofi steel

% Strain anemalies produced by geuging
change magnetic propernties, off steel and

sensed Py NLH
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NLH RESPONSE TO GOUGING-
INDUCED STRAINS
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NLH DEEECT SEVERITY FACTOR RELATED
TO EATIGUE LIEE

severity factor=(gouge length)/(minimum NLH Intensity/average intensity)2
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PROJECT OUTCOME

% NLH detects strain due to gouge-like
defects even aiter re-rounding

<« NIEH severity index: ranksithe severity: of
gouge-like defectsiagamstiiatigue
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