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PVRC WORKSHOP ON MANAGING INTEGRITY OF
EQUIPMENT IN WET H,S SERVICE

Intended for Upstream and Downstream Applications
Guidance for Decisions on Inspection, Materials, Operation, and Regair

October 10-12, 2001

Sheraton Suites Houston Galleria
Houston, TX

PROGRAM

Day 1 - Wednesday, October 10, 2001

8:30A.M. SESSION 1~ STATE-OF-THE-ART AND PERSPECTIVES

Conference Objectives and Issues in Managing Integrity
Martin Prager (MPC) and David Wang (Equilon Enterprises, LLC

An Owner-User Experience With Wet Hydrogen Sulfide Cracking
John Reynolds (Shell Global Solutions/Equilon Technology Center)

Q& A DISCUSSION
BREAK

Industry Positions on Metallurgical Factors and Specifying Materials
Martin Prager (MPC)

Effects of Environments on Wet H,S Cracking
Dick Horvath (Equilon Enterprises, LLC

Q & A DISCUSSION
LUNCH

12



1:15 P.M. SESSION 2 — HOW TO OBTAIN THE MOST ECONOMICAL
AND EFFECTIVE NDE

Ultrasonic Inspection of Sulfide Stress Cracking for Equipment
in Wet H,S Service
J.W. Krynicki (ExxonMobil)

HIC Assessment with AE and AUT
Martin Peacock (Matrix Inspection & Engineering Inc.)

AUT HIC Examinations
David Bajula (Longview Inspection)

BREAK

Non-Intrusive vs. Internal Inspection
David Wang (Equilon Enterprises, LLC)

NDE Input to FFS Decision Making
C.P. Hsiao (Chevron Research & Technology)

Q & A ON DETECTING/SIZING AND APPLICATION
NETWORKING TIME — RECEPTION — ALL INVITED PVRC HOSTED

DAY 2 - THURSDAY. OCTOBER 11, 2001

8:00 A.M. SESSION 3 — FITNESS-FOR-SERVICE

<y Orhg G o ?Cb% .
Where and Why Cracks Propagate
Gerrit Buchheim (M&M Engineering)

Treating Wet H,S Damage Using API 579
David A. Osage (M&M Engineering)

13



Test Methods for Materials Ranking
Russell D. Kane (InterCorr International, Inc.)

BREAK

Repair & Remediation
J.E. Sims (Consulting Engineer)

Application of Hydrogen Flux Monitoring to Assess Equipment

Operating in Wet H,S Service
Russell D. Kane (InterCorr International, Inc.)

Q& A
LUNCH

How Has Industry Dealt with Wet H,S Cracking: Focus on Inspection
Gerrit Buchheim (M&M Engineering)

API Risk Based Inspection Program
Lynne Kaley (M&M Engineering)

Experience in Applying Expert Systems: Case Study on Wet H,S Cracking
Richard Brodzinksi (BP) and Gerrit Buchheim (M&M Engineering)

BREAK
Other Approaches to Managing Integrity - Round Table

Wet H,S Cracking: Critical Issues Needing Resolution
David Cooke (Chevron Research & Technology)

RECOMMENDATIONS — O & A

ADJOURN

14
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PVRC 2N& 48, A T REkHE email
Company

A LR./ Shell Canada

APTECH Engineering Services, Inc.
Aramco Services Co.

BP

BP

BP Amoco

BP Corporation

Capstone Engineering Services Inc.
Capstone Engineering Services, Inc.
Cenex Harvest States

Chevron Research & Tech. Co.
Chevron Research & Technology Company
Chevron Texaco

Chicago Bridge and Iron

Chineese Petroleum Corp.
Chineese Petroleum Corp.

CITGO Refining & Chemicals
Coastal Aruba Refining Co. N.V.
Conoco Inc.

Conoco Inc.

Conoco, Inc.

CPC, TAIWAN

Cytec Industries, Inc.

Det Norske Veritas

Det Norske Veritas

Det Norske Veritas

Equilon Enterprises

Equilon Enterprises LLC

Equilon Enterprises LLC

Equilon Enterprises, LLC

Equilon Enterprises, LLC

Equilon Enterprises, LLC
ExxonMobil Research & Engineering
ExxonMobil Research & Engineering Co.
Fluor Daniel

Fluor Daniel

Fluor Daniel

Fluor Daniel Inc.

Fluor Daniel, Inc.

Fluor Daniel, Inc.

GDS Engineering

High Pressure Institute of Japan
InterCorr International, Inc.

Istituto Italiano Della Soldatura

J. E. Sims, Consulting Engineer
Koch Petroleum Group, L.P.
Longview Inspection

Lyondell - Citgo Refining LP

M & M Engineering

M&M Engineering

M&M Engineering

Marathon Ashland

Marathon Ashland Petroleum
Matrix Inspection & Engineering, Inc.
Motiva Enterprises LLC

N.A. M. BV

NAM (Naderlandse Aardolie Maatschappii)
Oxy Permian

PDVSA / INTEVEP

Phillips Petroleum

Plumlee Associates

PREMCOR

Pressure Vessel Research Council
Ranger Inspection Ltd.

Sasol Technology Ltd.

Shell Canada Limited

Shell Canada Limited

Shell Canada Ltd.

Shell Chemical

Shell Chemical Company

Shell Qil / Equilon

Shell Oil / Equilon

Syncrude Canada Ltd.

Syncrude Canada Ltd.

Syncrude Canada Ltd.

Texas Oil Tools

UOP Limited

Valero Refining Co. - Louisiana
Westinghouse Savannah River
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bE1- 1(B)

wengwh

THE: Hsiao, Chia-pin (HSIA) <HSIA@chevrontexaco.com>

B <succ2@rmrc.gov.tw>; <wengwh@rmrc.gov.tw>
288 20014108224 23:14
*5: FFS Software

Mr. Su & Mr. Weng,

Regarding your question on FFS software, there are four choices [ am aware
of.

1. A software package called FFSAmalysis developed by FFS Analysis. Dr.
Will Carter is also offering the training class. He is a past ASME Code
Committee chairman and taught ASME classes and API classes (Codewest) for
several years (stooped in 2000).

http:/ffs-analysis.com/

2. M&M engineering has a software package called VCESage. This is based on
the code Dave Osage developed when he was with BP. Osage and Bucheim also
teach RP-579 classes for APL

http://www.mmengineering.com/

3. MPC developed a software package called PREFIS through Ted Anderson. You
need to be a member of the FFS JIP in order to get a copy of the software.

You may have to pay fees for the previous phases and the total cost can be

quite high.

4. Ted Anderson also market a software package called FractureGraphics using
code developed under the FFS JIP. It is more fracture mechanics oriented,
rather than implementing all the modules in RP-579.

http://srt-boulder.com/

Among these 4 packages, my personal preference is FFSAnalysis because it
procedurized the modules in RP-579. As such, it takes care of some of the
ambiguities in RP-579. Contact me if you have any more questions.

C. P. Hsiao

ChevronTexaco Energy Research & Technology Company
Phone (510) 242-7217; Fax (510) 242-4614

EMAIL hsia@chevron.com
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Professional Program

History of NDT

The Evolution of the Digital Flaw Detector
J. Cuffe and M. Feydo, Krautkramer

Advancements in Remote Visual Inspection
Technology

R. Lindner, Everest VIT

Brief History of Magnetic Particle inspection
G. Monks, Q.C. Technologies

Rivet Coatings and Their Effect on Sliding
Probe Inspection

S. Enzukewich and A. Howard, Boeing

Advances in Eddy Current Technologies
F. Spears, Zetec

The History & Future of Non-Film Radiography
W. Meade, Boeing Company

The History of Penetrants
S. Robinson, Sherwin

Physical Health Monitoring

Accuracy Analysis of Eddy Current Inspection
for Hidden Corrosion in C/KC-135 Fuselage
Skins and Lap Joints

P. Whaley and J. Riggs, ARINC

Surface Mounted MWM-Eddy Current Sensors
for Structural Health Monitoring
N. Goldfine, V. Zilberstein, D. Schlicker, K.
Walrath, A. Washabaugh, JENTEK Sensors; T.
Yentzer, Robins Air Force Base; S. Kramer,
Raytheon Aircraft Integration Systems

18

An Edge-of-Light lnspection Unit for
Corrosion Assessment of Aircraft Structures

M. Brassard, A. Chahbaz, S. Sreng, Tektrend
International; D. Forsyth, National Research
Council (Canada)

Positrons Annihilation a Nondestructive
Method for Materials Characterization

N. Meyendorf and G. Diubeck, University of
Dayton

Overview of IR Applications in the Aerospace
Industry

J. Snell and R. Spring, Snell Infrared

Engine NDT

Fatigue Life Determination in the Blade of a
Gas Turbine via NDT
M. Riahi, Iran University of Science and
Technology (Iran)

Condition Assessment of Engine Component

Materials Using MWM-Eddy Current Sensors
N. Goldfine, V. Zilberstein, D. Schiicker, Y.
Scheiretov, A. Washabaugh, JENTEK Sensors;
P. Khandelwal, Rolls Royce; R. Wood, J. Price
Naval Aviation Depot

High Resolution Pulsed Thermographic NDT
of Large Area Structures
S. Shepard, D. Wang, J. Lhota, T. Ahmed, B.
Rubadeux, B. Chaudhry, Thermal Wave Imaging

Probability of Detection (POD) Assessments
of FP1 and MP! Processes at Delta Air Lines

D. Piotrowski, L. Clements, S. Vandiver, Delta Air
Lines; W. Rummel, D&W Enterprises

Revolutionary Method to Measure Crack
Depths Using Polarized UV Light While
Performing Fluorescent Penetrant Inspections

E. Donahue, Holores Corporation




Novel Eddy Current Techniques

High-resolution Eddy Current Sensor Arrays
with Inductive and Magnetoresistive Sensing
Elements

D. Schlicker, Y. Sheiretov, A. Washabaugh, N.
Goldfine, JENTEK Sensors

Iintroduction to a Pulsed Eddy Prototype for
the Inspection of Multi-layer Aircraft Structure

M. Brassard and A. Chahbaz, Tektrend
International; D. Forsyth and B. Lepine, National
Research Council; S. Dubois, Royal Military
College; S. Giguere, Department of National
Defense (Canada)

Unique Inspections with Eddy Currents
Utilizing Array Technology

S. Galberg, R/D Tech (Canada)

Eddy Current Testing with “Eddy Vision”
B. Goranson, M. Gehlen, J. McDaniel, Uni West

Laser Methods in Aerospace

High Strength Sandwich Construction
Inspection

R. Gregory, Laser Testing Instruments (England)

Comparison of NDT Methods for the
Inspection of Honeycomb Sandwich Panels

J. Gilbert, Clearimage NDT

Digital Shearography NDT of Aerospace
Composite

J. Newman, Laser Technology

Shearography Inspection in Safety Critical Tire
Applications

B. Feferman, Laser Technology

Composite Inspections Using Three NDE
Methods: Sherography, Thermography, and
Ultrasound

C. Davis and F. Santos, National Space and
Aeronautics Administration; P. Vanaria, United
Space Alliance
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Combined Thermal/Shearography NDT
Systems for Large Aerospace Structures

D. Burleigh, Laser Technology

Inspections

Electro-Magnetic Acoustic Transducers
(EMAT) Based Production Inspection Systems

K. Camplin, MAST Automation

Application of EMATSs to Fossil Fueled Boiler
Inspection

R. Murphy, Babcock & Wilcox; S. Clark, G.
Gordon, J. Hancock, D. Maclauchlian,
McDermott Technology

EMAT Thickness Measurement for Tubes in
Coal Fired Boilers

M. Bergander, L. Levesque, W. Hryn, Scientific
Technologies

Application of EMATS to the Inspection of
Pipes and Tubular Products

R. Alers, Sonic Sensors

A Quantitative Method for Measurement of
Corrosive Wall Loss in On-Stream Piping
Resting on Pipe Supports

P. Davidson, WIS Inc.

EMAT Applications to Complex
Materials and Materials
Characterization

Elements of Defect Sizing in a Wave Guide
Using SH Guided Waves

J. Rose, G. Zhao, Pennsylvania State University
Probing Fiber Orientation in Composite
Laminates Using EMATs

D. Fei and D. Hsu, lowa State University



An EMAT for Inspecting Wire Cables
G. Alers, National Institute of Standards and
Technology; M. Chenoweth and R. Shoureshi,
Colorado School of Mines

Noncontact Measurements with
Electromagnetic Acoustic Resonance and
Materials Characterization: Fatigue Damage
Monitoring

M. Hirao and H. Ogi, Osaka University (Japan)

Guided Waves EMATs for Crack Detection and
Imaging of Multilayere Aircraft Structure

A. Chahbaz, A. Cyr, M. Brassard, Tektrend
International; R. Sicard and J. Goyette, Universite
du Quebec a Trois-Rivieres (Canada)

Use of EMATs for Characterization of lIW Type
Reference Blocks

G. Alers, National Institute of Standards and
Technology

NDTMA Management Issues

NDT Resources on the Web

W. Blum, Bright Technical Services; T. Gryback,
CSM Materialteknik AB (Sweden); C. Cowen-
Lyman, CS Publications

Meeting the Needs of NDT Training in the New
Millennium

J. MacMiillan, Delta Air Lines
How to Conduct High Value Low Cost
Inspection Reliability (POD) Studies

R. Singh and D. Locke, Karta Technologies

Managing Change
B. Phelan, Agfa Corporation

Economics of Computed Radiography
F. Morro, Fuji NDT Systems

Chemical and Petroleum

Nondestructive Evaluation and Monitoring of
Urea Reactor

P. Shah and G. Patel, Gujarat Narmada Valley
Fertilizers (India)

NDT Practices Adopted in Petrochemical
Industry—A Review

C. Gandhi, M/S Narmada Chematur
Petrochemicals (India)

Predictive Models for the Determination of
Pitting Corrosion in the Piping Systems of
Petrochemical Plant Based on the Routine
Practices of NDT

M. Riahi, lran University of Science and
Technology (Iran)

ASME Code Case 2235 TOFD Inspection
E. Sjerve, Canspec Group Inc. (Canada)

Inspection of Thin-Walled Pipe and Shell for
Environmental Cracking

M. Lozev and B. Grimmett, Edison Welding
Institute

Magnetic Particle and Liquid
Penetrant

Continuous Improvements in FPI
S. Vandiver, Delta Air Lines

Clean or Unclean—Consequences of
Improper Penetrant Inspection Post Cleaning

J. Waugh, Lockheed Martin

The “Credit Card Ketos"” for Magnetic Particle
Inspection

B. Chedister, Circle Systems

Comparisons of the Magnetic Field
Distributions in Magnetic Particle Inspection
Systems Using FEA and Measurement
Techniques

D. Carpenter, Vector Fields; V. Frankfurt,
American NTN Bearing, Inc.
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Panel Discussion: Magnetic Particle/Liquid
Penetrant Open Forum
This Panel Discussion will be moderated by Jim
Waugh of Lockheed Martin and will end at
5:00 p.m.

Radiation Safety

Radiation Safety Incident Prevention
T. Scales, Saudi Aramco (Saudi Arabia)

The Importance of Training
J. Lang, General Dynamics Electric Boat

What | Wished | Had Known about the DOT
But Was Afraid to Ask

G. Balestracci, General Dynamics Electric Boat

Radiography Exposure Device and Shipping
Container Testing

K. Roughan and M. Trembley, AEA Technologies
QSA

Transportation Incidents

D. Cochrane, Canadian Nuclear Safety
Commission (Canada)

Piping and Tubing NDT

The Use of Magnetic Flux Leakage for the
Detection of Corrosion in Pipelines Over
Water

J. Drury, Silverwing (United Kingdom)

Helium Leak Detection in Industry
O. Knarr, Midwest Helium Leak Detection

The Evolution and Worldwide Acceptance of
Automated Ultrasonic Girth Weld
Examinations for Onshore and Offshore
Pipeline Installations

R. Trude and G. Prentice, Shaw Pipeline Services

Identifying Concrete Deterioration Using
Ground Penetrating Radar Technology

A. Tarussov, R. Roberts, Geophysical Survey
Systems; G. Roberts, New Hampshire
Department of Transportation

Pipeline Girth Weld Inspection Using
Automated Digital Radioscopy

J. Pursley, Envision Product Design

Ultrasonic Phased Array Approach for the
Evaluation of Electrofusion Joint of
Polyethylene Gas Piping

H. Shin, INDE System; J. Kwan, Korea Gas
Safety; S. Song, Sungkyunkwan University
{South Korea)

Vision-based Corrosive Measurement on
In-service Pipelines

C. Reichert, Edison Welding Institute

Ultrasonic Techniques I

Acoustography: A Simple, Low-cost
Ultrasonic Testing Method

J. Sandhu and H. Wang, Santec Systems; P.
Sincebaugh, U.S. Army Research Laboratory

Nonlinear Acoustical Methods of Evaluating
Strength and Fracture Parameters of
Concrete

1. Shkolnik and H. Aktan, Wayne State University

Ultrasonic Characterization of Elastomers and
Elastomeric Composites

J. Dick, T. Craychee, J. Du and B. Tittmann
Pennsylvania State University

¢ Year 2000 Fellowship Award Paper ¢

Remote Detection of Fatigue Cracking in
SH-60 Seahawk Helicopter Transmission
Beams Using Ultrasonic Guided Waves

T. Hay, Pennsylvania State University

Using Resonant Inspection to Determine
Product Quality

M. Grace, Zonic Corporation

Ultrasonic Inspection Using a Digital Phased
Array System

P. Meyer, Krautkramer
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Ultrasonic Techniques II

Digital Acoustic Tap Testing—An Investigation
in Determining Impact Damage in Composite
Sandwich Structure

R. Melcher, Wichita State University

Rapid Composite Inspection Using a Novel
Ultrasound Camera

R. Lasser, M. Lasser, J. Kula, S. Pantano,
imperium; W. Tolotta, Boeing

in-plane Stiffness Monitoring of
Environmentally Degraded Composite
Laminate Under Fatigue Loading

C. Mattei and F. Hyllengren, CSM Materialteknick
AB (Sweden)

Novel Method for Corrosion Gaging Through
Coatings

T. Carodiskey, Krautkramer

Development of Ultrasonic Techniques to
Characterize Vertical Defects in Rails

S. Singh and R. Clark, Sperry Rail Service

Role of NDT in the Condition Monitoring of
Corrosion

M. Riahi, Iran University of Science and
Technology (Iran)

Continuous On-line Monitoring of Corrosion
Rates at 315°C in Candu-PHW Primary Heat
Transport System Pipes
P. Kielczynski and J. Aikens, Research and
Productivity Councit

Radiography and Weld NDT

T T D
DA SRR RS N

Neutron Radiography

Emerging Neutron Radiographic Techniques
and Applications

H. Berger, Industrial Quality

Characterization of Beams Used for Neutron
Imaging

J. Brenizer, Pennsylvania State University

Characteristics of Neutron Radiography
Facilities Used by Nray Services

M. Branecki, G. MacGillivray, R. MacGillivray,
Nray Services (Canada)

Neutron Radiography System at Pantex Using
Californium

W. Sievers, BWXT-Pantex; J. Barton, NRE; A.
Rogers, Synergistic Detectors Designs

Neutron Radiology Applications at the
UCD/MNRC

W. Richards and K. Shields, SM-ALC/TI-1

Image Quality Indicators
R. Tsukimura, Aerotest Operations

NDT of Welds

Implanting Controlled Flaws in Weldments to
Verify and Demonstrate NDT Capability

G. Pherigo and A. Pherigo, FlawTech

Weld Failures — A Continuous Improvement
Approach

N. Khan, Descon Engineering Limited (Pakistan)

Computer Code for Radiographic Testing of
Welds

B. Tabakova, Technical University of Sofia; R.
Kasarov, Lukoil Neftohim-Burgas (Bulgaria)

Flaw Detectability Study in Austenitic Steel
Welds Using Different Ultrasonic Transducers

T. Balasubramaniam and S. Baby, Regional
Engineering College; R. Pardikar, Bharat Heavy
Electricals (India)

Visualization and Localization of Defects in
Ultrasonic Control of Welds

B. Tabakova, Technical University of Sofia; R.
Kasarov, Lukoil Neftohim-Burgas (Bulgaria)
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Reconstructed Digital Images—
Radiography I

Examples of Film Replacement with Digital
Radiography at Los Alamos National
Laboratory

D. Fry, S. White, J. Lucero, J. Martinez, N.

Trujillo, Los Alamos National Laboratory; A. Davis,
Hytec

Digital Radiography Applications and
implementation Issues

M. Negley, Boeing

Influences of Scatter in Digital Radiography
D. Wysnewski, Agfa

Field-portable X-Ray Systems for Inspection
of Munitions Design, Development, and Field
Experience
T. Roney, R. Pink, T. White, Idaho National
Engineering and Environmental Laboratory; M.
Smith, Idaho State University; F. Noo and R.
Clackdoyle, University of Utah

Time Gated X-ray Imaging Using Ultra Short
Pulsed X-rays

R. Tanenhaus, Information Management
International

Full Volumetric X-ray Imaging Using a Digital
Flat Panel Detector

R. Schulte, Industrial Quality

Film Radiography—Radiography
IT

The Structurix eco Film System Revolutionary
Cascade Fixing Technology

R. Kochakian, Agfa NDT USA; B. Vaessen, Agfa
NDT (Belgium)

Analog Film Radiography Technology
Advancements

K. Marstboom, B. Vaessen, P. Willems, Agfa
(Beigium); R. Kochakian, Agfa NDT USA

Quality vs. Costs — Some Technical
Guidelines

B. Lombardo, Fuji NDT Systems

Harmonization of Film System Classification
in Industrial Radiography

Y. Morin and M. Holloway, Kodak

Aerospace X-Ray
G. Strabel and F. Norris, Howmet Castings

Alternate Discharge Compliance Mechanisms

S. Noble, Photo Marketing Association
internationai

Please see the On-Site Program for dates and times of these presentations.
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SN M”tllglst Pro

?’>

e Bepchtop/@ptlon

Customers who use the Metallurglst Pro primarily on the bench will appreciate this
new ‘option from Thermo MeasureTech. This package provides an external feed of the
display to_a common television with a video input ]acli With a 20 inch televnsron
ounted on a wall above the work. area, visibility is gréat to 20 feet, The Metallurgust
."Pro electronics can};e’posntloned convenie tly to the operator. T&p mo MeasureTech
will provide exterior dimension drawmgs of the probe so that an“appropriate hole can &
be cut into the” workspace Parts slidé”to the flush probe wiridow surface on the work
space providing extreme effrclency ¥

} The Be,nchtop Packaige

e Steel Bench}op covers probe and holds parts
up to 10 Ibs® ) &

¢+ Special VGA outputs from the electronics
KPS pAN

.
isplay full screen

Y
* Signal converter to,

We can also supply, if desired: .
,/ o v Y

* A separate large TV monitor to see results as
far as 15 feet away ;

* A wall bracket for ‘the monitor that tilts 0°, 5°,

%r\10 and rotates 180{’%;>

7

/Versatlllty to go in the field

# The Metallurgist Pro, can’ “easily and quickly convert~to
a hand held, portable; “Field instrument. For the. fre'ld
snmply‘d‘lsconnect the monitor, pull\the probe and go.

T

~

s

» & e e
Thermo-MeasureTech Thermo MeasureTech Canada P Themo MeasureTech Europe Lfi”
2555 N IH 35 14 Gormley Industrial Ave. #14 Basicweg 20 e :
Round Rock, TX.78681 Gormley, Ontarlo LOH 1GO 3800 BN Amersfoort
{800) 736-0801 ™. (905) 888- 8808 . Nederland
'512) 388-9100 ¥ (905) 888-8828 (fax) 31 33 453 6570 St
(512) 388-9200 (fax) 31 33 453 6596 (fax)
< v / 7
e Forn"ierly Texas Nuclear /,/ ;

www.thermoMT com °

\ Thermo Electron business
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|nn0VXsystems INNOVATIVE X-RAY TECHNOLOGIES

High Performance, Affordable Alloy Analysis

NON-DESTRUCTIVE X-RAY TECHNOLOGY
NO RADIOACTIVE ISOTOPES

NO SOURCE REPLACEMENT




=11 XL-800 Series Alloy Analyzers

e Performance
® Versatility
* Reliability

NITON XL-i1 800

.
NITON XL-800

The Industry Choice for Alloy Analysis,
Sorting, PMI and Verification

LEADER IN PORTABLE ALLOY ANALYSIS
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New Approach to NDE of Large Structures

MsSR-2020, Long-Range Guided-Wave Instrument
for Research & Industrial Applications

MsSR-2020 is a new state-of-the-art instrument for research and industrial applications of
low-frequency (1-250 kHz) guided waves. The instrument, based on patented magnetostric-
tive sensor (MsS) technology, is applicable for both ferrous and non-ferrous materiai and is
excellent for long-range global inspection and monitoring of large structures.

RESEARCH AREAS

o Wave propagation properties

e Materials properties

e Wave interaction with defects or geometric change
e Nondestructive evaluation (NDE)

e Industrial measurement applications

(position, length, temperature, vibration, etc.)
e Fracture, shock waves, and acoustic emission

MsS PROBE FEATURES
e Noncontact ¢ Broadband e Versatile
e Easy to use and inexpensive ® Rugged

STRUCTURES THAT CAN BE INSPECTED

e Rod / cable, pipe / tube, piate / sheet

e Storage tank, containment linear, pressure vessel
e Airplane fuselage, wing

e Bridge girder, suspension bridge cable

® Ship hull

APPLICABLE WAVE MODES
e Torsional, longitudinal and flexural wave for
cylindrical structure
e Shear-horizontal, symmetric and antisymmetric Lamb
wave for plate structure

v i 45.0x1-0D ODY.M:R\:;;;!:‘!M;‘\'
o] Flange
g} P e Vel
gz ! Dotects Detecrt
o1 ‘
. i The eshold ! : 3
- 4 e - ‘u'n.‘ ""l
"3 o TR » 0 0 & 0 s e e
Cvstance (%)
Other Products
=64, 96, 128 array Ultrasonic Transducers = Dry Couplant UT Concrete Tester
s Muiti Channel ECT instrument = Half-Cell Concrete Rebar Corrosion Tester

ol ) Website : www.mkckorea.com
::::"Holmlfﬁal °l' E-mail : ndt@mkckorea.com
M. K.C KOREA Phone : 82-2-804-3600

Fax : 82-2-893-0498
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The fast, portable solution

for industrial pipe inspections.

The ROVVER® 600 is the most portable and
versatile inspection crawler on the market today. It
is ideally suited for many applications due to its
modular design and its ability to inspect inside
pipes with diameters ranging from 2 to 36 inches. It is
the smallest crawler in its class, thereby giving it the
ability to pass through restricted pipe, large
offsets, and protruding pipe taps. The ROVVER's
remote pendant gives you the ability to control
focus, lighting and to steer the crawler when
obstacles such as debris or offsets are present.

Features/Benefits
» Light and portable system for easy deployment
¢ Modularity allows a single system to view 2"

to 36" pipes
* Small profile allows for long run and pan & tilt in
6" to 36" ID pipe
* Quick disconnect allows for easy use, low
maintenance and time savings
L * Hand-held pendant for user-friendly control
' of lighting, focus, speed and steering
i ° Rack-mount control unit can integrate into
existing vehicle
* Waterproof for humid, damp and underwater

¥ environments

ROWER® 600

e Lightweight crawler for easy

insertion and removal

All Everest VIT crawlers and cameras can be con-
nected to each other and the cable with the simple
twist of this T-bar tool.

Butterfly Valve -
Monitor Operation

Reactor Head CROM - Service Water Line -
Baseline Inspection

Weld Inspection

WEverestVIT.

CREATING WHAT'S NEXT IN REMOTE IMAGING

www.everestvit.com

bice, Rental, Sales locations C I B

" North Carolina  Texas Western Canada  Toll Free .
704086909323 281944746770 7804309060 8889332¢EVIT

Hilinois Kentucky

. New Jersey
630923841100 502042347871

9730448+0077

504073346612
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Systems

: r I \SC Inspection Systems has developed a new

electromagnetic inspection technology,
* gy alternating current field measurement (ACFM).
Y Initially introduced to the oil and gas industry in
1991 for the inspection of welded joints on offshore
N platforms and process plant, the technology is used
by a range of industrics, including nuclear, offshore,
petrochemical, power generation and acrospace. The
“n technique provides reliable detection and sizing of
§ cracks in metallic components and can be used
"y through paint and coatings up to several millimetres
- thick. High temperature probes can also be used to
q avoid the need to shut down process plant.

‘n ACFM provides a permanent record of inspections.
Z-N These can be stored on floppy disks and can be

~ replayed, audited and produced in hard copy for
report purposes.

A wide range of plant and componcnts have been
inspected using ACFM. These range from welded
joints on pressure vessels to welded joints made for
use in space. The development of multi element array
probe technology now enables the rapid scanning of
welds or plate, both topside and underwater.

Alternating current
field measurement

/

\

The use of an array probe instead of conventional
single clement probes provides a larger area of
coverage bencath the probe and hence gives rapid
inspection. Proven application areas include:

« thread inspection

« ship hull inspection

< tank wall and floor inspection

 titanium riscrs

-
s =\...__/

The probes can be used manually, mechanically
driven or used with a manipulator.

ACFM is now being used in public utility areas such
as bridge inspections, and the inspection of highly
engineered theme park rides.

ACFM systems have now been extended to include a
gauge to measure the thickness of coatings either
man made or natural, such as marine growth, up to
350mm thick. This system employs TSC’s novel
ACFM lift-off sensors.

Use of ACFM has been approved by ABS, Lloyds
Register, DNV, Burcau Veritas and OCB
Germanischer Lloyd.




INTRODUCING THE AMIGO

A new, User-Friendly, ACFM instrument
for Crack Detection and Sizing

SC Inspection Systems is the sole

supplier of the Alternating Current
Field Measurement (ACFM) technology.
Its latest product, the AMIGO, is a new
lightweight, multi-frequency site
instrument capable of supporting ACFM
array technology.

ACFM was initially introduced into the Qil
and Gas Industry in 1991 for the inspection
of welded joints on offshore platforms
and process plant. ACFM provides reliable
detection and sizing of cracks in metaillic
components and can be used through
paint and coatings. High temperature
probes can also be used to avoid the need
to shut down process plant. It has now
replaced MPI and dye penetrants in many
cases. ACFM provides a permanent record
of inspections, which can be stored on
floppy disks and can be replayed, audited
and produced in hard copy for report
purposes.

The rapid and reliable inspection
capability of ACFM has led to it being used
in the public safety areas of theme park
roller coaster rides and bridge inspection,
where large cost savings were recorded. It
is also used in the road and rail transport
area, and nuclear, power generation, and
aerospace industries.

New probe and instrumentation
development has allowed TSC to introduce
a lightweight, rugged ACFM instrument
with long battery life, the AMIGO, with
many features. For example, TSC’s Fast
Area Scan and Track NDT (FAST-NDT)
system, based on ACFM array technology,
is now available in the AMIGO.

FAST-NDT uses the TSC multi-element
array technology, which allows rapid
scanning of wide cap welds and plate,
both topside and underwater, and has
been applied to:

M Drillstring Thread Inspection
Ship Hull Inspection

Theme Park Rides

Titanium Risers

Nuclear Installations

Tank Floor and Wall inspections
Outer Space Applications

ROV Weld Inspection

SNILSAS NOILD3IdSN| DS 1|



PortaScan 007

Portable Corrosion Mapping System
Ultrasonic, Eddy Current and Bond Color Scan Imaging

34

aNUU/

* Truly Portable & Easy to Use

* High Resolution Imaging
of Ultrasonic Thickness/
Amplitude Data

e Optional Automatic or
Manual Scanners

* Non Invasive

¢ Non Destructive

* Scan Flat, Curved and
Moderately Irregular
Material

* Eddy Current Phase Plane
Analysis (Optional)

* Mechanical Impedance
Plane Bond Analysis
(Optional)

* Detect Pitting, Corrosion,
Laminations, Cracks

e Thru Paint and Coating
Measurement Capability

m NDT Systems, Inc.

Worldwide Excellence In Ultrasonics



Concrete NDT Market

iandyScan

CScan data images:
Available with all
three systems

StructureScanll

StructureScan lll

3D QuickDraw
data images:
Available with all

systems Geophysical Survey Systems, Inc.
13 Klein Drive, PO Box 97

North Salem, NH 03073

(603) 893-1109

www.Geophysical.com
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HandyScan,

rom GSSI

First All-In-One
GPR system for use in the
repair and maintenance
of concrete buildings
and structures

Lowest cost GPR system

Main display and antenna are combined in a single unit
for easy one-handed operation.

- Detects wire mesh, rebar, and pipes
(metal and fluid-filled PVC)

+ Depth of penetration 1/4” to 8~

- Collects 50 feet of information

. Measur'e asphalt and concrete thickness

+ Download data to PC for permanent records

*+ Numerous Quality Assurance uses

- Obtain C-Scan (3D) image with optional software

We Provide Complete Survey Solutions

Information People Can Use,

Geophysical Survey Systems, Inc.
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Real-time scanning over small areas to quickly
locate rebars, conduits or tension cables before
drilling or boring.

Large areas scanned and mapped for future By
work or archival reference. Locate targets

with respect to known reference points on a
survey grid.

Use the cursor to locate
the position and depth of
identified targets.

Configuration

StructureScan is a complete system configured for indoor or
>ortable use with a variety of power supply options.

gav
I
l‘|

110AC to 12DC power supply converter for indoor use
12VDC adapter cables for lighter or clips to a battery
12VDC (2) batteries with cables

Battery charger

Data collection unit
1.5 GHz data collection antenna

Encoded survey wheel with handle

Geophysical Survey Systems, Inc.
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StructureScan

by GSSI

The latest application of our subsurface
radar to non-destructively inspect the
interior of concrete structures.

Finally, a quick, easy, safe and
effective way to locate buried
obstructions in concrete structures
prior to drilling, boring or coring.

+ Inspect walls, floors, decks, slabs, tunnels,
balconies, garages.

+ Locate rebar, tension cables, conduits, voids,
measure slab thickness.

+ Thousands of square feet of concrete can be
inspected in a day.

+ Locate targets to a depth of 12 inches and more.

+ Detect and map the relative concrete condition
for rehab planning.

+ Hundreds of jobs can be stored for later processing.

Slabs/Voids Rebar/Cables

13 Klein Drive, North Salem, NH 03073-0097
Geophysical Survey Systems, Inc. Tel: (603) 893-1109 Fax: (603) 889-3984

Email: sales@geophysical.com
www.structurescan.com e

0010
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HandyScan

Basic Model
Data collection instrument
Carrying case
Three batteries

AN A Fhe. by

Battery charger o e

Printer and cable Data collected on concrete floor showing wire mesh
6" apart and 6" deep. System displays both B-Scan
(left) and A-Scan (right) image of data.

Recording paper (5) rolls
Instruction manual

Advanced Model

All componenets included in the
Basic Model, plus:
Serial data transfer cable

Data collection pad

Paper pad (20 sheets)

Post-processing software for
Windows NT or 2000 (for use
on customer’s computer)

C-Scan 3D view

HandyScan Specifications

Dimensions: 6” wide x 5.8” high x 8.5" long
Weight: 2.4 Ibs

Display type: LCD, B &W with back lighting
Battery life: 2 hours

13 Kiein Drive, PO Box 97

North Salem, NH 03073-0097

Tel: (603) 893-1109 Fax: (603) 889-3984
sales@geophysical.com

Geophyslcal Survey Systems’ InC. www.StructureScan.com
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FUrtratek

UltraScan 3

ULTRASONIC INSPECTION AND ANALYSIS SYSTEM

FEATURES

Portable computer for field inspection

Windows applications with user-friendly interface
Detect pitting, corrosion, laminations, and cracks
Real-time A-scan display and oscilloscope display

Record A-scans for offline recreation of C-scans
Easy data analysis and flaw sizing

3D display for better prospective view

High resolution scanner for pipes and flat
surfaces

Automatic report generation with any kind of
printer

Support foreign languages other than English
Affordable ultrasonic inspection systems

Free one-year software upgrade

Mouse scanner for pipe elbow and reducer scanning

DESCRIPTION

The UltraScan 3 is an Ultrasonic Inspection and Analysis
System. The system includes:

— an inspection scanner
— a portable computer which contains a pulser/receiver
card and a high speed digitizer card

There are three programs for the system. The first one
is for thickness mapping; the second one is for flaw
mapping when the sound beam along the X axis; and the
third one is also for flaw mapping when the sound beam
along the Y axis. The user interface includes A-scan, B-
scan, C-scan, signal scope, real time mini-scope, 3-D
display, and control panel. Under the data analysis mode,
one can recreate C-scan display by changing the gate
settings. One A-scan can have different gate settings
from others. 3D display of any C-scans can be generated
by a couple of mouse clicks.

The system can generate a report with the following
selections:

— A cover page including project titles and the date when
the report is printed

~ A table of contents which lists all the file descriptions
and page numbers for each file

~ Project information including project name, directory,
start time, end time, and user entered project
descriptions and inspection log

- All the B and C-scan maps with the user defined scales

TOFD, A, B and C-scan mapping of corrosion and flaw

The software is designed to simplify the operating
procedures such as detecting the scanner attached to the
system and set up the parameters automatically.

A special file is provided to translate all the text to a
language other than English if the language is supported by
MS Windows so that all the displays and dialog boxes show
the language that the user is familiar with.

HS212 and HS226 are X-Y coordinate scanners which can
be used to inspect flat surfaces as well as pipes. The
minimum diameter of pipe could be as small as 2 inches,
and 0.5 inches with add-on wheels. Their magnetic wheels
are ideal for quick setup on steel materials. Our optional
scanner tracks can be used to inspect’ non-magnetic
materials by using four suction cups to attach to the test
materials.

Although HS100 is a single axis scanner, it also can be to
used to generate C-scan map with the help of the software.

Other accessories include coupling kit and long cables. The
coupling kit consists of water compressor bottle, tubing, a
Y connector, and a flow control valve. The 100-foot and
200-foot cables are built with differential line drivers and
receivers which ensure the encoder signal travel long
distance without losing any information.

(Continued...)

US Ultratek, Inc.
Head Office:

2073 Rapallo Way, Bay Point, CA 94565
(925)-458-8078 @ Fax: (925)-458-2057

E-mail: sales@usUitratek.com e Web: usUItratek.com

Los Angeles Branch: 1327 Spruce Tree Drive
Diamond Bar, CA 91765

(909)-396-4525 Email: dwang@usUitratek.com
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FUitratek

UltraScan 3

ULTRASONIC INSPECTION AND ANALYSIS SYSTEM

SPECIFICATIONS

Computer

Maximum C-scan
Data Point

Sampling Rate

Data Resolution
Samples

A/D Input Range

550MHz Pentium 111 or better
64 MB RAM

6 GB Hard Disk

Built-in CD-ROM Drive

800 x 600 Display or better
True color TFT Display
Connector for external monitor
Input: 100/220VAC 50/60 Hz

Thickness Map: 4,175,000
Flaw Map: 835,000 up to 10 flaws
per data point

100, 50, 25, 12.5, 6.25, 3.125,
1.5625 MHz, or external clock

9 bits

8K samples (0 to 9.5" in steel) or
128K samples (0 to 163" in steel)

1V

Scanner Resolution HS212 and HS226

Signal
AmpiRude

crack Signats
top boﬂom
7'imo of ﬂ;g»t ,
ateral

(sxnaoe)

X Axis:
0.002685 inch (0.0682 mm)

4 TOFD A- Scan

Comrted

backwdl

Scan Range

Test Pipe Diameter

Options

Y Axis:
0.004027 inch (0.10228 mm)
HS100 (muse scanner)
0.00314nch (0.08 mm)

HS212: 8" x 2815

(200 mm x 858 m)
HS226: 22" x2815'

(560 mm x 858 m)
HS100 (muse scanner): 82,943"

(2096 m)

HS212 and HS226:
22" (50 mm)
20.5" (13 mm) with add-on wheels

Coupling kit

100’ long cable

200' long cable

Add-on wheels for small diameter
pipe

Scanner tracks

Mouse scanner for elbow & reducer

Corrosion Mapping / HIC Inspection
A, B, and C scan

K ettt o R TN T
X 2540m Y: 088! i

TOFD Scan of Butt
Weld and Defect

US Ultratek, Inc.
Head Office:

2073 Rapallo Way, Bay Point, CA 94565
(925)-458-8078 e Fax: (925)-458-2057

E-mail: sales@usUltratek.com ® Web: usUltratek.com

Los Angeles Branch:

1327 Spruce Tree Drive
Diamond Bar, CA 91765

(909)-396-4525 Emall: dwang@usUItratek.com
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)W KnowledgeLINx WORKS

Integration Methodology
INOVx has worked dosely with industry partners to define the most effective interfaces

/hat s an INOVx Physical Database? required by our dlients in the areas of engineering, operations, inspection, and
3D CAD model maintenance. These interfaces are built directly into the KnowledgeLINx modules
3D laser scans for simple integration with RealityLlINx and the Physical Database. Integration is
Stereo photos accomplished using industry standard connectivity methods including ODBC, OLE DB

Plant coordinate data and RFC.

Engineering specifications Integrated Electronic Database for Your Plant

e RealityliNx data sheet for more information) . 3 5 . .
KnowledgelINx provides plant engineers and managers with an integrated environment

to access plant data more quickly and to find accurate information.

Access Access Access

» Equipment performance history » Inspection point locations » P&ID doasments
» Vendor data by system or by area » kometric/2D

» Replacement cost Access » Cormosion status and reading analysis drawings

» Operator safety procedures > Operating conditions » Risk assessment + Engiecering

» Spare parts availability > Performance history » Inspection schedule documents

» Maintenance requirements » Optimization opportunities » Scaffokding and logistics planning » Vendor documents

j
Applications Applications
U euge

Maintenance Engineering
Applications Applications I N @/v A

0
. 1110Yx Solutions
al Database
3in
: Toll Free: 1 877 99 INOVx
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byl www.inovx.com
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vded Minimum System for KnowledgeLitx: Windows N1/2000 - Pentium II, 300 MHz - 128 M8 RAM + BMB AGP Graphics Card
s 2 regrstered wademark of SAP AG™. DMAPS™ is a registered trademark of Longview Inspection.
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e scalable 3-D models of existing facilities

3-D PLantLINX provides the services and software tools required to generate accurate
3-D CAD models of existing plants utilizing the RealityLINx Database.

Totally scalable, the level of details in a 3-D PLantLINx mode! can be tailored to meet
the specific needs of the client. This “fit for purpose” solution allows the creation of
cost effective 3-D models that range in complexity from conceptual to fully-detailed.

Benefits

Affordable
3-D PlantLiNx is cost-effective, making 3-D modeling financially feasible for revamp
and retrofit projects.

Providing Scalable
Plant owners can select the level of 3-D model complexity required for a
specific project.

3-D CAD models .
Ongoing uses

With this affordable solution, 3-D models can be employed to facilitate overall plant

operations including maintenance and inspections.
that are affordable, P g ma . P s

Compatible
3-D PlantLiNx models are fully compatible with all major 3-D CAD systems.

accurate and

3-D Model Options

Conceptual Model l N @ v
easily accessible -

Used for front end studies in the earliest stages of a revamp or retrofit project. It
includes modeling of all equipment and the basic civil, structural and electrical
elements. With the 3-D PlantLINx
Visualizer, this model can be used in
conjunction with photogrammetry
stereo photos and laser-scanned clouds

of points to access plant details.

Simple Revamp Model

A level above the conceptual 3-D model.
The tie-ins for a revamp project are iden-
tified and the basic 3-D model is devel-
oped in the vicinity of each tie-in point.

Major Revamp Model
A full 3-D model representation of the
RealityLINx Database (physical database).

Intelligent Model
The 3-D model is converted from a graphical representation to a specification
driven 3-D model.
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