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Â38 years of Experience is applying NDT to 
Quality Control and Inspection Projects

¸ Fellow of ASNT since 1990

¸ Chairman of the NACE Acoustic Emission Committee

Current Position ïVice President For On Line 
Asset Integrity Monitoring

¸ Develop company programs, worldwide, used for on line 
asset integrity monitoring

¸ Participates in several industry associations e.g. NACE, 
ASNT, API, ASTM etc..



What Are ñADVANCE INSPECTION 
TECHNIQUESò

Inspection Techniques with Unique Characteristics:

- May Use One or More NDT Technologies

- Typically Computerized

- Inspection Utilizes Electronic Detection and 

Processing

- Requires Very Specialized Training

- May Locate and Size or Just Locate



ÂAdvance Inspection Techniques for RBI and 

FFS

¸ Acoustic Emission

¸Ultrasonic Corrosion Mapping 

¸Ultrasonic Weld Inspection

¸ EMATS

¸ Phased Array

¸Digital Radiography

¸ Leak Detection



ÂExamples of Equipment It is Applied To

¸Above Ground Storage Tanks

¸Pressure Vessels

¸Process Piping

¸Buried Piping

¸Piping Supports

¸Valves



Non Intrusive Inspections



Non Intrusive Inspections

A combination of a variety of advanced NDT 

techniques to determine an assetôs integrity while in 

service.

Methods Utilized:
ÅTankPAC in service floor examination (active 
corrosion) 
ÅTALRUT on annular ring (corrosion of chime area)

ÅTOFD on selected welds and heat affected zone 

(weld defects)

ÅLSI UT shell drops (Corrosion)



Acoustic Emission Testing of 

Tank Bottoms

TANKPAC Ê

An acoustic emission database that 

was developed by opening and 

inspecting tanks after testing.

It is used to interpret the data 

following itõs separation from the 

environmental noise by using a range 

of signal analysis and processing 

techniques.



Corrosion of Internal Zinc Anodes

ÅInternal sacrificial anodes 

corrode in place of tank floor.

ÅZinc blocks can be 1m in size.

ÅOilfield production tanks use 

sacrificial anodes-very active 

until used.

ÅSpecial procedures used to 

separate anode corrosion from 

floor corrosion.

Location of remaining active 

anodes



TANKPAC: outline procedure

Tank is isolated and allowed to settle.

Sensors are attached to the tank wall around the entire 

circumference, ~1m above annular. One row, or two rows 

where condensation or high noise is possible.

The tank is monitored, duration is ~1 -2 hours.

The data is processed to eliminate unwanted noise.

Â Note: effect of noise is conservative >increases grade.

The result is graded per procedure for the ñoverallò grade on an 

ñAò (ñgoodò) to ñEò (ñbadò) scale.

Location of 3+hit sources by triangulation.

Location and grading of 3+hit ñpotential leakò sources*.

Discussion and recommendations.



Overall Grading vs. Required Repairs

0

20

40

60

80

100

120

A B C D E

FU 1/2 Minimal damage: no repairs FU 3 Damage:  some repairs

FU 4 Significant damage: major repair/new floor

R
e

la
ti
v
e

 (
%

)

Follow-up results versus AE-grades, normalised per AE-grade

population of 157 tanks (Shell, Dow-Stade, DSM, PKE, Total and PAL database)

* P.van de Loo/Shell, B.Hermann/Dow, ECNDT 1998

TANKPAC



AE & MFL Comparison



3 -D View of a ñBadò - ñEò Grade
and a ñGoodò ñAò Grade



Strategy for Using TANKPACÊ

TANKPACÊ is a maintenance planning 

tool.

TankPac ïProvides valuable Pre -

Opening planning information

TankPac ïCan be used with RBI to 

extend internal inspections



TALRUT Annular Ring Test

SHELL:

 

ÅLSI automated UT

Å Inspects critical area 
~12 into tank

ÅDetects first edge of 
corrosion

ÅSemi-quantitative

ÅDetects @ 30-40% 
material loss



TALRUT Techniques

Talrut data can be 

shown above the 

thickness data to 

ensure reliable 

sound entry into 

the floor plate

0 degree data on 

top (corroded)

Talrut on the 

bottom



TALRUT Advancements

Current Talrut 

inspections normally 

done with shear 

wave only

Limitations exist 

when floor is 

corroded under 

sensor



Shell Quadrant Scans

High Speed AUT



Automated UT Project - Scanning
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TOFD for Corrosion in HAZ

TOFD Results

TOFD Scanner



Large Scale Corrosion Mapping

- Corrosion Mapping of Piping

- Corrosion Mapping of Vessels

- Corrosion Mapping of Tanks

- Corrosion of Piping Supports



Automated 
Rapid Erosion Corrosion Scans

A,B and C Scan displays



Corrosion Map

Eight Scans Bottom İ of 40ó Pipe



STANCHION  26 TO 27 

 

 
The graphs above are composite views of scans 14 through 26 collected between the Stanchion No. 26 and Stanchion No. 27.  The left side of this 

layout is starting at the south end, just north of the Stanchion No. 26, progressing north to Stanchion No. 27.  The top of the graph is considered 4 

Oôclock (west) with scan progression around to the 8 Oôclock position (east). A minimum thickness of .086ò was recorded in scan no. 26. 

 

(13) Scans of Bottom 1/2 40ó Pipe 

Below Inlet Branch Connections



High Speed AUT 

Comparison of Data to Actual 

Plate


