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We are ISO Certified Accredited by LIYODS
Register: ISO 9001: 2015.

We are "ISO 45001: 2018" Accredited by LIYODS register.
We are "ISO 14001: 2015" certified, Environmental
Management System - Accredited by LIYODS register.
We are Certified of full Membership, Lifting

Equipment Engineers Association. Certificate No. 6455.
We are an IRATA International Membership for Rope Access (Operator &Trainer)
Certificate No. 7108/0T.

We are formally recognized as a member of Drops, the industry wide initiative focused on preventing
dropped objects in the workplace. DIPS is licensed from the Egyptian Nuclear & Radiological
Regulatory Authority (ENRRA) for industrial Radiography.

We are Certified for ABS Certificate, for Hull Gauging for vessels NDT & Rope access.
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Non-Destructive Testing inspection & examination services.
Industrial — Radiographic Service License no. [.S. 19/0139.
Advanced Non-Destructive Testing.

Lifting Equipment Inspection.

In services inspection.

Welding and Painting inspection.

Dropped Objects Survey.

Rope Access services.

Training Courses.
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Head Office - Cairo

Q 17 Fouad Bedwany District 8, Nasr City, Cairo, Egypt.

Q Training Venue : Free Zone 3 Block G, Attaka, Suez, Egypt

. Mob: 01010424216 ¢ Tel. : 0220724126
info@deltaips.net k.ramadan@deltaips.net

Kuwait Office AFIEuF: MV TLEICLE S
Q Soud Al Mutairi Complex, M1 Floor, Office 21, Salmiya.
. Mobile: 90078311 L Tel:41113940
Kuwaitadmin@deltaips.net

Algeria Office AE\WVRKYZYLKERIS www.deltaips.co




* ASSET INTEGRITY MANAGEMENT =

3rd Edition - Oman Conference

3rd Asset Integrity
Management Conference

Achieving Operational Excellence and Maintaining
Asset Integrity: Leading Oman's Energy Industry
towards Vision 2040

29th - 30th August 2023

Venue: Sheraton Oman Hotel Cogent Solutions’
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Our products Modules

@ Lifting
@ NDT
@ OCTG

@ DROPS
@ Asset Management

EMAIL US
sales@bexel.io
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DIGITALIZE YOUR
INSPECTION
BUSINESS

Digitalize your inspection reports
and certificates, and efficiently
manage your entire job order

Why Choose US

We can help you
save time and do
the task 10X faster.

https://www.bexel.io/




APEX-FI

For Industrial Inspection Solutions

Third party inspection  Asset Integrity Solutions
™\

i\

NDT Products

Inspection Training

erson Certification
AB # 081901

and Certification

Advanced NDT services

NDT ISO 9712 Examination

Accredited
Inspection
CAB # 032107

Tank calibration&
measurements

3D Laser scanning

" NEVER GCOMPROMISE QUALITY "

i) www.apexfi.net

Services

Conventional NDT (VT, MT,
B U ET):

Advanced NDT (PECT,
ACFM, LRUT, MFL, IR, AET).
Special Ultrasonic Testing
(AUT, PAUT, TOFD, CUPS,
SRUT, HTHA detection).
2D,3D Laser scanning
analysis and modeling.
Tank calibration.

Training

ISO EN 9712 NDT Level
| and Il training
(Conventional &
Advanced).

NDT SNT Level |l and Il
training (Conventional
& Advanced).

API preparation
Courses.

Lean Six sigma
preparation Courses.

WHAT WE SERVE?

Supplementary
Services

Replica Test.

Rope access.

Fitness For Service.
Asset integrity Solutions.
Subsea Inspection.

Heat treatment.
Hardness testing.
Positive Material
|dentifications (PMI).
Cathodic Protection.

HQ:Building 11, Apartment 101 Mahram Basha Compound,
Mahram Beik , Alexandria , Egypt.




SOLUTIONS

/MFEINSPECTION MFE OGI

CAMERA

Introducing the ultimate solution for
detecting hydrocarbon gas leaks:

MFE OGI
Handheld Camera

The Quad - O compliant MFE OGI Camera features Sierra Olympic’s
industry-leading, mid-wave infrared Ventus OG| camera core and is
designed to detect and visualize hydrocarbon gases, including
methane and propane. Operators can take the camera right to the
source to determine the size, movement, and direction of the gas leak
in order to quickly get people out of harm’s way and repair the leak.

A suite of advanced image processing functions, including automatic
gain and dynamic contrast control, delivers visual acuity to operators
for efficient leak detection and remediation. The camera features
Shutter and Scene-based Non-Uniformity Correction (NUC) resulting in
more accurate correction, especially for complex or rapidly changing
temperature profiles. The MFE OGI Camera is an invaluable tool that
saves time and money, increases efficiency, limits product loss,
protects lives and reduces harm to the environment.

- DETECT METHANE LEAKS IN REAL TIME
« CARRY BY HAND FOR FURTHER DIAGNOSIS
- DIGITAL NOISE REDUCTION

« ACHIEVE MORE ACCURATE RESULTS WITH
SHUTTER & SCENE-BASED NUC

« HIGH 640 X 512 RESOLUTION

t

FE OGI Camera Other OGI Camera

(+2) 01063311208 | Sales@mfemiddleeast.com

MFE-IS.COM




FEATURED NDT METHOD

Inspection Knowledge

Acoustic Emission Testing (AET)

WHAT IS MEANT BY ACOUSTIC EMISSIONS?

Acoustic Emission (AE) refers to the generation of transient
elastic waves produced by a sudden redistribution of stress in
a material. When a structure is subject to an external
stimulus (change in pressure, load, or temperature), localized
sources trigger the release of energy, in the form of stress
waves, which propagate to the surface and are recorded by
sensors. With the right equipment and setup, motions on the
order of picometers (10 - 12 m) can be identified. Sources of
AE vary from natural events like earthquakes and rock bursts
melting, twining, and phase transformations in metals. In
composites, matrix cracking and fiber breakage and
debonding contribute to acoustic emissions. AEs have also
been measured and recorded in polymers, wood, and
concrete, among other materials.

Detection and analysis of AE signals can supply valuable
information regarding the origin and importance of a
discontinuity in a material. Because of the versatility of
Acoustic Emission Testing (AE), it has many industrial
applications (e.g. assessing structural integrity, detecting
flaws, testing for leaks, or monitoring weld quality) and is
used extensively as a research tool.

Acoustic Emission is unlike most other NDT
techniques in two regards:

» st pertains to the origin of the signal. Instead of supplying
energy to the object under examination, AET simply listens for
the energy released by the object. AE tests are often
performed on structures while in operation, as this provides
adequate loading for propagating defects and triggering
acoustic emissions.

» 2nd difference is that AET deals with dynamic processes,
or changes, in a material. This is particularly meaningful
because only active features (e.g, crack growth) are
highlighted. The ability to discern between developing and
stagnant defects is significant. However, it is possible for
flaws to go in detected all together if loading is not high
enough to cause an acoustic event. Furthermore, strength or
risk of failure of a component. Other advantages of AET
include fast and complete volumetric inspection using
multiple sensors, permanent sensor mounting for process
control, and no need to disassemble and clean a specimen.

Principle of Acoustic Emission Testing

When a material with defects is subjected to mechanical
stress or load, it releases energy. This energy travels in the
shape of high-frequency stress waves. These waves or
fluctuations are obtained with the utilization of sensors which
in turn transforms the energy into voltage. This voltage is
electronically overstated with the utilization of timing circuits
and later refined as acoustic emission signal data.

e Audible Uitrssound
m 20 Hz h 20 kHz '*A 1MHz 15 MHz

Applications of Acoustic Emission Testing

It's a known fact that acoustic emission testing is versatile
and has numerous applications in various industries. It is also
used as research equipment. Now, let's read about a few
applications of acoustic emission testing that are listed
below:

o Identification of active sources that includes crack
propagation, fatigue, fiber delamination, yielding, fiber
fracture, corrosion, and creep.

o Leak detection. Research & Development (R&D) studies.

o Weld quality monitoring.

o |n-field examination.

e Structural integrity inspection.

e Production quality supervision.

e Monitoring chemical reactions and phase changes.

o Leak detection.

Industries categories that can use acoustic
emission testing includes:

Aerospace: The aerospace field can employ acoustic emission
testing to evaluate fuel storage tanks and motors.

Alternative energy sources: Acoustic emission testing is
beneficial for assessing the structural integrity of alternative
energy infrastructure, just like wind turbines.

Automotive: Automotive manufacturers can make use of
acoustic emission testing to evaluate vehicle elements and
factory equipment as well.

Materials research & development: Those who are working in
materials research and development, can make use of the
AET method to examine the integrity of brand-new materials
as well as existing materials in numerous applications.
Nuclear power To inspect nuclear components like valves, lift
beams, and streamlines AET can be utilized.

Offshore drilling: This non-destructive method can give early
detection of drawbacks in offshore drilling pipelines and
platforms.

Oil and gas: AET can be used by oil and gas companies to
assess processing equipment, vessels, and pipelines.

Power distribution: Acoustic emission testing can be utilized
in power transformers for partial discharge inspection.



FEATURED NDT METHOD

Continue AE Testing

Advantages of Acoustic Emission Testing:

Acoustic emission testing can be utilized for the timely
identification of any defects & real-time monitoring as well. It
is a high-sensitivity test technique and delivers various
advantages, as mentioned below:

1. Timely damage detection - As acoustic emission testing
inspects the formation of cracks & defects, and as
mentioned above that it is a highly sensitive test method,
it can detect fairly small/micro defects in the initial stage.
This early detection encourages you to fix up the flaws
before they cause any crucial problems or threats.

2. Global, simultaneous examination - With the help of AET,
you can analyze the whole unit or system simultaneously,
comprising pressure vessels, piping, reactors, and any
other extra elements. This leads to a more productive,
cost-effective testing procedure and facilitates the
assessment of even large systems somewhat instantly.

3. No need for stopping the operation - AET can often be
executed on a unit while it is functioning, averting the
necessity for shutting down a system. One can even
conduct acoustic emission testing at the time of an in-
service over-pressurization or scheduled cool-down.
Preventing a shutdown of the machines can decrease
costs considerably and will help you keep a consistent
productivity level.

4. Detection of only active flaws - Acoustic emission testing
only specifies active deformities means those defects that
are thriving. This characteristic shows that only flaws
that are liable to cause critical problems in the future are
detected, whereas stable cracks and former fabrication
flaws are not. This facilitates you to concentrate on the
most important problems, conserving the time and money
of your business.

5. Immediate indication of threat- When it comes to
acoustic emission testing, you get a sudden indication of
the stability & strength of a provided component and the
risk of disappointment or failure, encouraging you to
react promptly if required.

6. Minimal disruption to insulation - Usually, only minor
holes in insulation are needed to mount sensors. You
might also be eligible to park permanent sensors under
the insulation.

7. Compliance assistance: Various standards recognize
acoustic emission testing, and it can help you to ensure
compliance with federal, state, and local regulations.

8. Decreased expenses - Utilizing acoustic emission testing
can decrease costs significantly by preventing downtime,
curtailing examination time, expecting the smallest
disruption to insulation, and specifying only the
deformities that may result in substantial problems soon
if not amended.

Limitations of Acoustic Emission Testing:
Like any other test method, acoustic emission testing also has
some limitations, which indicates it might not be the perfect
option for every application. In some circumstances,
organizations can profit from supplementing acoustic
emission testing with other examination methods. Some of
the disadvantages/limitations of acoustic emission testing are
as follows:

1. Can only provide qualitative results - Acoustic emission
testing can only deliver qualitative outcomes and not
quantitative results. It can actually detect that a flaw still
exists, but specifying the size and depth of a crack, for
instance, requires other examination methods, just like
ultrasonic testing.

2. Can only find active flaws- The fact that acoustic
emission testing only detects active flaws can actually be
an advantage, but in some situations, you might also wish
to identify stagnant imperfections. Acoustic emission
testing would not help this objective. It is furthermore
possible that AET may not observe very small active
defects if the loading is not sufficient to result in an
acoustic circumstance.

3. Loud environments present challenges - It can be extra
challenging to obtain precise findings from acoustic
emission testing when it is conducted in loud service
atmosphere settings. In order to filter out surplus noise,
signal discrimination and noise reduction methods and
technologies are employed.

4. Requires certain skills, knowledge, and proficiency -
Conducting AET needs a highly skilled, experienced, and
knowledgeable operator. It also includes the utilization of
relatively complicated and costly software and hardware.

AE systems can only qualitatively gauge how much damage is
contained in a structure. In order to obtain quantitative
results about the size, depth, and overall acceptability of a
part, other NDT methods (often ultrasonic testing) are
necessary. Another drawback of AE stems from load service
environments which contribute extraneous noise to the
signals. For successful applications, signal discrimination and
noise reduction are crucial.




'A nitEd rab .. Inspection Services ..

UAIS- Company Stablished at 2008 and working on egypt, africa and middle east.
UAIS has a large range of Advanced and conventional Non-Destructive Testing (NDT) capabilities
that meet your project challenges and inspection needs. All of our NDT techniques and technologies

are met the international standards. We employ state-of-the-art equipment and experienced
professional personal in order to provide you with confidence and assurance.

List of our Services

. Traditional and Advanced NDT inspection techniques Methods
. Lifting equipment Engineering services

. Under Water inspection services

. Engineering traning services

. Third party inspection services

. Rope Access services

. Tube inspection services

. Heat Treatment services

Sample From Our Clients

/AEITIEX INTERNATIONAL Liquefied Natural Gas

%= NAVAL WORKS Egyptian LNG

CARLO GAVAZZI §

@_ Ayagoulicial L dc gon0
SAUDI BINLADIN GROUP

& www.uai-services.com
M& Postal Code: 21614

= iosama.uai-services.com info.uai-services.com

8 4 Ali Reda St.From Abd Elsalam Aref St. Elsaraya - Alex
& 033598288 ¢ +201093329924 +201111046997



Get in touch with
GNDT’s Representatives:

@ +97143413667

™ sales@gndtme.com
@ www.gndt.me

One stop NDT Solutions

GNDT Heavy Equipment Trading LLC, established in 2018, is an ISO 9001:2015 accredited company specialising
in the marketing, sales and support to the Non-Destructive Testing Industry.

GNDT UAE has expanded Middle East offices in Qatar (GNDT Qatar) & Kuwait (IBGTCC Kuwait) & Kingdom of Saudi Arabia.

The GNDT range of Non-Destructive Testing equipment, accessories and consumables for all methods of NDE
includes the following Exclusive Authorised Distributor for global leading companies including :

s@mm SCiAps %mmm ap-Teeome v GVOLfts @oserix O
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Advanced Radiography @ Radiography
DR & CR Solutions Gamma & X-ray

@ Nash Guard Anti Corrosion Coating @ gﬁ?}gﬁpﬁssﬂl inspection

@ Guided Wave Ultrasonics @ Ultrasonics

Conventional & Advanced

Online Pipe Lifting Solutions .
Stress Analysis & Lift plans @ UV light/meters

@ PMI - XRF & LIBS

2092 CARBON - LIBS SONATEST VEO3 - PAUT CP200 TELEDYNE ICM (DR)

Check our exclusive
Hire-to-purchase solution

Available in UAE only

YOUR EASY PATH TO ACQUIRING THE MOST
CUTTING-EDGE EQUIPMENT AVAILABLE IN THE MARKET!

ONE STOP NDT SOLUTIONS
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CAMERA

g i e Unleash the power of mobility

for gas leak detection with the

MFE OGI Camera and
Boston Dynamics Spot

DETECT METHANE
LEAKS IN REAL TIME

CARRY THE MFE OGI CAMERA
BY HAND FOR FURTHER DIAGNOSIS

SEAMLESS INTEGRATION,
UNPARALLELED GAS LEAK DETECTION

Introducing the ultimate solution for detecting hydrocarbon gas leaks: the
MFE OGI Camera and Boston Dynamics' Spot.

The Quad - O compliant MFE OGI Camera features Sierra Olympic’s industry-leading, mid-wave infrared Ventus
OGI camera core and is designed to detect and visualize hydrocarbon gases, including methane and propane.

When mounted on Boston Dynamics’ Spot, operators may rely on Spot’s unprecedented mobility to automate
routine inspection tasks. When further inspection is required, the MFE OGI Camera can be used as a handheld
device for precise, close-up detection.

A suite of advanced image processing functions, including automatic gain and dynamic
contrast control, delivers visual acuity to operators for efficient leak detection and remediation.

Whether used as a handheld device or mounted on Spot, the MFE OGI Camera is an
invaluable tool that saves time and money, increases efficiency, limits product loss, protects
lives and reduces harm to the environment.

sales@mfemiddleeast.com mfe-is.com
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Guide to Codes

A Comprehensive Guide to NDT
NON-DESTRUCTIVE TESTING

CODES s STANDARDS

CODE

Code is a standard that has been adopted by
one or more governmental bodies and has the
force of law, or when it has been incorporated
into a business contract.

e Codes are generally the governing documents,
providing a set of rules that specify the minimum
acceptable level of safety for manufactured,
fabricated, or constructed objects.

e Most codes will provide acceptance and rejection
criteria for the required inspections.

e ASME (American Society of Mechanical Engineers)
Codes are legally enforceable in many US states.
Whereas, in the other part of the world they are not
legally enforceable, but such countries have their own
similar codes.

STANDARD

Standards are documents that establish
engineering or technical requirements for
products, practices, methods, or operations.

e Standards are the documents, prepared by
professional societies or committee, which are
believed to be efficient engineering practices and
which contain mandatory requirements.

e An inspection standard may include information on
how to apply multiple testing techniques.

e Standardization of certain items to prevent multiple
versions to be used.

e Standards are usually created by individual
companies, organizations, or countries. They are not
legalized.

Most countries have one or more organizations (“standards bodies”) that develop and publish technical
industrial standards. Some do not, and those usually reference existing codes and standards for their
manufacturing, fabrication, and construction projects. In the United States, these organizations are
usually independent organizations from private industry, but in many countries, they are government.

www.ndtcorner.com @/ndtcorner @/ndt—corner
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GUIDE TO NON-DESTRUCTIVE TESTING CODES & STANDARDS

Authorized Organizations
To create CODES & STANDARD

For Non-Destructive Testing

ASNT  (American Society of Non-Destructive Testing)
ASTM  (American Society for Testing & Materials)
ASME (American Society for Mechanical Engineers)
API (American Petroleum Institute)

AWS (American Welding Institute)

ATA (Aerospace Industries Association)

NBBI  (National Board of Boiler and PV Inspectors)

ISO (International Organization for Standardization)
CEN (European Committee for Standardization)
PED (European Pressure Equipment Directive)

Authorized Organizations
To guide TRAINING & CERTIFICATION

For Non-Destructive Testing

American Society of Non-Destructive Testing (ASNT), a globally
established organization, which offers NDT persons, a broad level of
certification and training including all methods of NDT. ASNT offers, ASNT
Level-1I, ASNT Level-III.

British Institute of Non-destructive Testing (BINDT), an accredited
certification organization that offers a Personnel Certification in
Nondestructive Testing (PCN).

International Standards Organization (ISO), ISO 9712 (Non-
destructive testing — Qualification and certification of NDT personnel) is a &
published standard that details the requirements for qualification and
certification of personnel that perform NDT.

American Petroleum Institute (API), API offers numerous Individual
Certification Programs (ICPs) specific to NDT personnel in the petroleum
and petrochemical industries.

Natural Resources Canada (NRCan), NRCan manages the Non-
Destructive Testing Certification Body (NDTCB), which offers a Canadian
General Standards Board (CGSB) certification.

«

oYE
NETRANT

Ways To
Identify Hazards

DYE
PENETRANT
Inegect ron porous e

Another organization that can do it; French Committee for Non-
destructive Testing Studies (COFREND), Canadian Standards
Association (CSA Group), Canadian General Standards Board
(CGSB)

The exact regulations designed to handle NDT vary by country and industry.
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GUIDE TO NON-DESTRUCTIVE TESTING CODES & STANDARDS

ASNT

is a member-based, non-profit
professional society.

T EEFFFETEFFFEEEPFEECEEFEEPPPET T EREEEE T EEFFEEEEFEFEE TP EEFEET T TR
—

Provides NDT related reference materials, technical
conferences, and certification documents. ASNT does not
publish standards that describe how to perform NDT

tasks.

Those are published by ASTM International
and are discussed in that section,

ASTM T PEEFFETEEFFFEEEPFEEEFFFTPEET T EEEEEE PR EE T EEEEFEE T TP
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(Formerly the American Society for Testing and
Materials) is one of the largest voluntary standards
development organizations in the world, providing
technical standards for materials, products,
systems, and services. Over 180 ASTM NDT
standards are published in the ASTM Annual Book
of Standards, Volume 03.03, and Non-destructive
Testing. ASTM defines three of their document
categories as follows:

A “GUIDE”

is a compendium of information or series of options
that does not recommend a specific course of
action. A guide increases the awareness of
information and approaches in each subject area.

A “PRACTICE”

is a definitive set of instructions for performing one
or more specific operations or functions that does
not produce a test result. Examples of practices
include, but are not limited to application,
assessment, cleaning, collection, decontamination,
inspection, installation, preparation, sampling,
screening and training.

A “TEST METHOD”

is a definitive procedure that produces a test result.
Examples of test methods include, but are not
limited to identification, measurement and
evaluation of one or more qualities, characteristics
or properties.

Here are the most used ASTM NDT
standards. Additional standards could be
sourced in the ASTM Annual Book of
Standards, Volume 03.03.

www.ndtcorner.com @®/ndtcorner

ASTM E709:

ASTM E1444:

ASTM E165:

ASTM E1417:
ASTM E1208:
ASTM E1209:
ASTM E1210:
ASTM E1219:

ASTM E114:
ASTM E164:
ASTM E213:

ASTM E2375:

ASTM E94:

ASTM E1742:
ASTM E1000:
ASTM E1255:
ASTM E1030:
ASTM E1032:

ASTM E999:
ASTM E142:

ASTM E2007:
ASTM E2738:

ASTM E268:

ASTM E1962:

ASTM E426:

@@ /ndt-corner

Standard Guide for Magnetic Particle Testing

Standard Practice for Magnetic Particle Testing for Aerospace
Standard Practice for Liquid PT for General Industry

Standard Practice for Liquid Penetrant Testing

Standard Practice for PT using the Lipophilic Post-Emulsifiable
Standard Practice for PT using the Water-Washable Process
Standard Practice for PT using the Hydrophilic Post- Emulsifiable
Standard Practice for PT using the Solvent-Removable Process
Practice for UT Pulse-Echo Straight-Beam by the Contact Method
Standard Practice for Contact Ultrasonic Testing of Weldments
Standard Practice for Ultrasonic Testing of Metal Pipe and Tubing
Standard Practice for Ultrasonic Testing of Wrought Products

Guide for Radiographic Examination

Practice for Radiographic Examination

Guide for Radioscopy

Practice for Radioscopy

Test Method for Radiographic Examination of Metallic Castings
Test Method for Radiographic Examination of Weldments

Guide for Controlling the Quality of Industrial RT Film Processing
Method for Controlling Quality of Radiographic Testing

Standard Guide for Computed Radiography

Standard Practice for Digital Imaging for Computed RT (CR) Test
Electromagnetic testing

Standard Practice for UT Surface Testing using (EMAT) Techniques

Practice for Electromagnetic (Eddy-Current) of Seamless and

Welded Tubular Products, Austenitic Stainless Steel and Similar.

www.astm.org

NDT SCOOP Inspection Newsletter BY NDT CORNER 16



GUIDE TO NON-DESTRUCTIVE TESTING CODES & STANDARDS

ASME VP EEFTEEEEEFTEEEEFFTTEETEET PR

AMERICAN SOCIETY OF
MECHANICAL ENGINEERS

is a not-for-profit professional
organization that enables collaboration,
knowledge sharing and skill development
across all engineering disciplines, while
promoting the vital role of the engineer
in society. ASME codes and standards,
publications, conferences, continuing
education, and professional development
programs provide a foundation for
advancing technical knowledge and a
safer world. ASME publishes multiple
codes and standards including (but not
limited to) the following documents:

The “ASME Boiler & Pressure Vessel Code” (BPVC). The
2010 edition of the BPVC with 2011 addenda was made
available in July 2011. This code is made up of 12
sections, or “books,” covering the following subjects:

The BPVC is now published biennially in odd-numbered
years without addenda in the intervening year.

ASME# section 1:  Power Boilers

ASMEH section 2:  Materials

ASMEH# section 3:  Rules for Construction of Nuclear Facility Components

ASME# section 4: Heating Boilers

ASME# section 5:  Nondestructive Examination

ASME#H section 6:  Recommended Rules for the Care and Operation of Heating Boilers
ASME# section 7 Recommended Guidelines for the Care of Power Boilers

ASMEH section 8:  Pressure Vessels

ASME# section 9: Welding and Brazing Qualifications

ASMEH section 10: Fiber-Reinforced Plastic Pressure Vessels

ASME# section 11: Rules for In-service Inspection of Nuclear Power Plant
Components

ASMEH# section 12: Rules for Construction and Continued Service of Transport Tanks

ASME B31.1: Power Piping. This code contains requirements for piping systems

typically found in electric power-generating stations, industrial institutional plants,
geothermal heating systems, and heating and cooling systems.

ASME B31.3: Process Piping. This Code contains requirements for piping typically

found in petroleum refineries; chemical, pharmaceutical, textile, paper, semiconductor, and
cryogenic plants; and related processing-plant terminals.

www.dasme.org
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AMERICAN PETROLEUM
INSTITUTE

is a national trade association that represents all aspects
of America’s oil and natural gas industry, including
producers, refiners, suppliers, pipeline operators, marine
transporters and service and supply companies. Among
the standards that API publishes are the following:

API 510: Pressure Vessel Inspection: In-Service Inspection, Rating, Repair and
Alteration

API 570: Piping Inspection: In-service Inspection, Rating, Repair, and Alteration of
Piping Systems

API 650:  Welded Tanks for Oil Storage

API 653: Tank Inspection, Repair, Alteration, and Reconstruction

APl 1104: Wwelding of Pipelines and Related Facilities

www.dapl.org

AWS LT EEEEEPE TP

AMERICAN WELDING SOCIETY

is a nonprofit organization with the goal of advancing the
science, technology, and application of welding and
related joining disciplines. AWS provides certification
programs for welding inspectors, supervisors, educators,
etc., and publishes multiple standards, many of which
contain procedures for the application of nondestructive
testing methods and techniques above and beyond
visual inspection. A few of their standards are listed
here:

www.ndtcorner.com @®/ndtcorner
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AWS D1.1: Sstructural Welding Code - Steel

AWS D1.2: structural Welding Code - Aluminum
AWS D1.3: structural Welding Code - Sheet Steel
AWS D1.5: Bridge Welding Code

AWS D1.6: Structural Welding Code - Stainless Steel

www.aws.org
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GUIDE TO NON-DESTRUCTIVE TESTING CODES & STANDARDS

ISO VDD EEEEFET TP CEEEEEEPPETPREEFEEEREEEEEEFEEECEEFEET T EFFFEE PP EEFEET T TR

INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION

the world’s largest developer and publisher of
International Standards, is a non-governmental
organization located in Geneva, Switzerland. ISO is
a network of the national standards institutes of
161 countries, one member per country. Many of
the ISO member institutes are part of the
governmental structure of their countries or are
mandated by their government. Other members
have their roots uniquely in the private sector,
having been set up by national partnerships of
industry associations. Three of the many ISO
standards are listed below:

1SO 9712, Non-destructive testing - Qualification and certification of personnel.
This International standard, which was revised in 2012, provides the requirements for
the NDT certification of NDT personnel by an accredited third-party certification body
that conforms to the requirements of ISO/IEC 17024, Conformity assessment — General
requirements for bodies operating certification of persons.

|SO/|EC 17024, Conformity assessment - General requirements for bodies
operating certification of persons.

This international standard was developed with the objective of achieving and
promoting a globally accepted benchmark for organizations operating certification of
persons.

|SO/|EC 17011, Conformity assessment - General requirements for accreditation
bodies accrediting conformity assessment bodies.

This international standard specifies the general requirements for accreditation bodies.
ANSI, the U.S. accreditation body that has accredited ASNT is accredited under IS0 17011
and is a member of the International Accreditation Forum (IAF), the world association of
Conformity Assessment Accreditation Bodies in the fields of management systems,
products, services, personnel, and other similar programs of conformity assessment.

WWwWw.iso.org

AIA EEEFEEEREFEEEEEFEETCEEFEET T ET TR T TP PEFEEET T PEEET T
T —

is a trade association with more than 100 major
aerospace and defense member companies. These
companies embody every high-technology
manufacturing segment of the U.S. aerospace and
defense industry from commercial aviation and avionics
to manned and unmanned defense systems, to space
technologies and satellite communications. The AIA
publishes multiple aviation & aerospace-related
standards, two of them are shown:

NAS 410, NAS Certification & Qualification of Nondestructive Test Personnel. This
employer-based certification standard establishes the minimum requirements for the
qualification and certification of personnel performing nondestructive testing (NDT),
nondestructive inspection (NDI), or nondestructive evaluation (NDE) in the aerospace
manufacturing, service, maintenance, and overhaul industries. In 2002, NAS 410 was
harmonized with European Norm 4179 (listed in the CEN section), so that the
requirements in both documents are identical.

NAS 999, Nondestructive Inspection of Advanced Composite Structures. This
specification establishes the requirements for non-destructive inspection (NDI), NDI
standards, NDI methods, and NDI acceptance criteria.

www.aia-aerospace.org

CEN LT EEEE TP

EUROPEAN COMMITTEE
FOR STANDARDIZATION

is a business facilitator in Europe, removing trade
barriers for European industry and consumers. Its
mission is to foster the European economy in global
trading, the welfare of European citizens and the
environment. CEN is a major provider of European
Standards and technical specifications. It is the only
recognized European organization according to Directive
98/34/EC for the planning, drafting and adoption of
European Standards in all areas of economic activity
except for electro-technology and telecommunication.
CEN’s 31 National Members work together to develop
voluntary European Standards (ENs).

Standards (Norms) developed by CEN are considered
“harmonized standards” that are required to be
accepted by all member nations in the European Union.
The following two ENs are NDT certification standards:

www.ndtcorner.com @®/ndtcorner

EN 4179, Aerospace series - Qualification and approval of personnel for non-
destructive testing. This employer-based certification standard is the European version
of NAS 410, which was described under the Aerospace Industries Association section on
this web page.

EN 473, Non-destructive testing - Qualification and certification of NDT personnel -
General principles. This European Standard established principles for the third-party
(“central”) qualification and certification of personnel who perform industrial non-
destructive testing (NDT) by an accredited third-party certification body. Under EN 473,
certification bodies had to administer procedures for certification according to the
requirements of EN 473 and must fulfill the requirements of EN ISO/IEC 17024.

EN ISO 9712, which was approved in June 2012, replaced EN 473 as the European
harmonized standard (Norm) for NDT central certification effective 1 January 2012. EN
1S0 9712 permits the use of current EN 473 certifications until the certificate holders’
next renewal period, at which time they must recertify in accordance with the EN I1SO
9712 requirements. EN IS0 9712 and IS0 9712 are identical except that EN ISO 9712 has
been approved as a harmonized standard for use under the European Pressure
Equipment Directive 97/23/EC.

www.cen.eu
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A Comprehensive
MFL

AT L eakac MFL Operational

MFL EXAMINATION FUNDAMENTALS

OF ABOVEGROUND STORAGE TANKS FLOORS

HAND BOOK

ADVANCED NOT PRACTICAL

A Game Changer:

ABSTRACT
MFE Middle East
MENA Director This Book is strongly providing a comprehensive guide to the MFL
Editor v.2019 Tank Floor Examination.

Magnetic Flux Leakage (MFL) inspection is a method of non-
destructive testing (NDT) used to detect and assess corrosion, pitting
and wall loss in lined and unlined metallic storage tanks and pipelines.
A powerful magnet is used to magnetize the steel. In areas where
there is corrosion or missing metal, the magnetic field “leaks” from the
steel. MFL tools use sensors placed between the poles of the magnet
to pinpoint the leakage field.

MFE Enterprises
President
Review v. 2019

www.mfeenterprises.com

www.mfemiddleeast.com MFL is a rapid and robust approach that continues to be widely used
to detect corrosion defects in Tank Floors as it considered a large
area within short time scales. Once a defect has been detected, the
main failing of the MFL approach is its inability to size and classify. To
improve sizing accuracy, defect needs to be quantified and followed
up by prove up using UT thickness with A scan features.

MFL is a widely used to detect corrosion in above ground storage
tank floors (ASTs) within the oil industry where tank floors are
inspected periodically, the AST to be taken out-of-service and
emptied. This makes maintenance times that much more expensive
and calls for techniques that are both reliable and fast. MFL is widely
used in the context because of its inherent speed.

MFL is accepted technology for locating defects on a tank floor. It is
recommended by ASME Code and APl 653. While MFL signals are
often related to the volume of a defect, its depth is perhaps the most
difficult to estimate and the most critical dimension since it indicates
the closeness of a potential leak and if misinterpreted can lead to
erroneous repair strategies with costly outcomes. Therefore,
accurately determining the geometry of defects is pivotal if an
optimum repair strategy is to be formulated.

Request a Printed MFL Handbook!
Contact us now:!

Sales@mfemiddieeast.com
(+2) 010 633 11 208
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HOW TO INSPECT PIPELINES?
PIPELINES Integrity

ndtcorner.com

INSPECTION OVER INSULATION Acoustic Emission
e Pulsed Eddy Current
e LRUT Guided Wave

e Digital RT

e Acoustic Emission

INTERNAL INSPECTION
e Smart/Intelligent Pig
e Remote Visual Inspection (RVI)

EXTERNAL INSPECTION

Automatic UT Corrosion Mapping

PAUT & Hydro-form Corrosion Mapping
MFL Pipe Scan

LRUT Guided wave

EMAT (Surface & Subsurface)

Thermal Imaging

UT grid with A Scan feature.

Acoustic Emission

‘l Digital RT

Thermal Imaging Smart Pigging MFL Scan ECT Scan RVI Image LRUT Test

www.ndtcorner.com
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Piping Classification

Three types of pipes are used in Oil, and Gas industry are Seamless pipes, ERW Pipes, and LSAW
Pipes. All these types of Pipes are available in many materials and grades. A seamless pipe is
manufactured without making any weld and by forming a hard steel billet on a shrill rod. Welded pipes
are manufactured by applying processes like cutting, bending, and final welding of coils or plates.

SEAMLESS PIPE

Made without Welding

Seamless pipes are manufactured without
seam welds. These pipes are manufactured
from steel billets which are heated and
drilled to generate the tubular section.

Seamless pipes are utilized for different
purposes in the oil and gas industry such as
upstream  operations, and midstream
operations like carrying and distribution of
different fluids like oil, gas, slurries, steam,
and acids. Also used in downstream
operations like process piping to refine oil
and gas in secondary produce. Seamless
Pipes are suitable to wuse in general
plumbing applications in this industry.

Types of Seamless pipes used in the oil
and gas industry are:

« Carbon Steel Seamless Pipes in grades such as
ASTM A106, A333, A53, and API 5L.

e Chrome-moly alloy steel seamless pipes in
grades like ASTM A335 Grades P5 to P91 for
high temperature and pressure applications

e Stainless steel seamless pipes in ASTM A312
Series of 300 and 400 such as 304, 316, 321,
and 347.

e Duplex and super duplex Seamless pipes in
ASTM A790/ A928 with double ferritic and
austenitic structure.

« Seamless Pipes are available in different nickel
alloys such as Inconel, Hastelloy, Cupronickel,
Monel, and Nickel.

Applications of Seamless pipes: widely used in
nuclear devices, natural gas, petrochemical,
shipbuilding and boiler industries, tubes for
Pressure Applications, low and medium pressure
service, heat exchange tubes, streaming tubes, low
and medium pressure boiler water wall,
economizer, re-heater, super-heater and steam
pipeline.

Billet

MPM Walking Beam Furance

B=-

Stretch Reducing Mill Cooling Bed Batch Saw Cutting
N . ® m—
) (W (@)=

Straighetener End Facing Pipe

www.ndtcorner.com
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ERW PIPE

Electric Resistance Welding

ERW pipes are produced by utilizing steel
coils. These Pipes are formed by using coils,
which are uncoiled, polished, cut, and then
formed into the shape of the pipe by aligning
its two edges electrically. The diameter of
ERW pipe ranges from % inches (15mm) to
24 inches (21.34mm).

ERW Pipes are available in different
materials such as carbon steel like ASTM
A53 and stainless steel like ASTM A312.
The ASME B36.10 and ASME B36.19 are
the fundamental recommendations of these
Pipes. By considering rate and performance,
ERW Pipes are an adequate alternative to
Seamless type of Pipes.

Advantages of ERW pipes: As only the edges are
heated, the tube possesses dean accurate surface.
Electric resistance welding can make tubes in sizes
up to 0.4 meter diameter. Tubes can also be made
from steels having around 0.3% carbon. Major
factor is economy in low pressure application.

Applications of ERW pipes: used in various
engineering purposes, fencing, scaffolding, line
pipes etc. for Oil & gas pipelines, Agricultural
purposes, Drinking Water for housings, in collieries
for extraction of Water, Thermal Powers,
Transports, Hand pumps for deep boring wells, as a
strong  protection for cables by Telecom
Department, Structural Purposes etc.

Weld Rolls

Work Coil

LSAW PIPE

Longitudinal Submerged Arc Welding

LSAW pipe made with submerged arc
welding. The process is cutting, bending,
and welding of steel plates. LSAW pipes are
available in the maximum size range as
compared to other Pipes.

These Pipes are available between 16 and
24 inches but they also suitable for pipelines
beyond 24 inches.

LSAW pipes are categorized into two main
types. One is the longitudinal, which
includes a single or double straight seam
weld, and another is the spiral type, which
includes HSAW, SSAW, or SAWL.
DSAW pipes have a joint weld on the interior
side as well as the outer side of the pipe.
However, LSAW pipes have only one seam
weld on the outer cover of the pipe.

Applications API 5L large-diameter LSAW pipes
are popularly used to convey hydrocarbons to
lengthy distances in the oil and gas industry. HSAW
or SSAW spiral weld pipes are not much used in
the Oil and Gas industry.

How to Order Steel Pipe for Your Project?

When ordering steel pipes, there are two key dimensions: the nominal pipe size (NPS) and the wall
thickness (schedule). Pipe lengths can be single random (SRL) 5-7 meters for pipes below 4 inches or
double random length (DRL) 11-13 meters above 4 inches. Custom lengths can be used for long pipelines.
Pipe ends can be beveled (BE), plain (PE), threaded (THD) threaded and coupled (T&C) or grooved.

Typical Order Details Summary:

Schedule
End types

@@ /ndt-corner

Material Grades
Quantity in meters or feet.

Type (Seamless or welded)
Nominal Pipe Size
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Detailed Piping Inspection Methods

Long Range Ultrasonic Testing (LRUT)

LRUT provides rapid screening for corrosion and erosion.

LRUT, also known as guided wave ultrasonic testing, is a fast and cost-
effective method for inspecting long lengths of pipe. Hundreds of meters of
pipe can be screened in one day from one single location and the technique can
inspect 100% of the pipe wall. LRUT can be performed on piping that is in
operation, insulated and buried, and in areas that are difficult to access such as
those at high elevations. The method can therefore save time and money that
would otherwise be spent on excavation, insulation removal and scaffolding. A
ring of transducers is fitted around the pipeline and the transducers generate
and receive low frequency ultrasonic guided waves along the pipe. The
returning echoes indicate defects such as corrosion and other abnormalities.

The benefits of long-range ultrasonic testing:

e Screening long lengths of pipe at one time

e Inspection of 100% of the pipe

e Detection of corrosion and erosion under insulation of pipes

¢ Analysis of pipes at difficult-access locations, such as wall = e
penetrations, road crossings and buried sites [ Ll Illlilﬂlllll?llllilllﬂllllllll

e Screening of on and offshore pipework, even in tightly packed racks

e Riser inspection

Smart/Intelligent Pigging Testing

Pigging is an in-line inspection (ILI) technique.

PIG is inserted into pipelines to perform cleaning and inspection activities. Pigging can be
conducted on a variety of pipelines sizes without having to stop the flow of material
through the line. A pig is placed into the pipeline at a valve or pump station that has a
special configuration of valves and pipes where the tool can be loaded into a receiver.
Once the receiver is closed and sealed, the pig is then driven down the line, either being
pulled through by a cable or being pushed through by the flow of product.

Traditionally, pigging was used purely to clean pipelines. The pig was simply placed in one
end of a pipeline and pushed through the line by the product flow. It scrapes the sides of
the pipe as it travels, removing dirt and debris as it goes.

For inspection, pigs can be fitted with various nondestructive examination technologies
that can scan the pipe through which it travels. These are often referred to as "smart pigs."
There are several different types of smart pigs utilized in ILI activities, each with its own
set of advantages and disadvantages. Some are more effective at detecting certain types of
corrosion or damage in different types of pipes, depending on their NDE capabilities.
More recently though, some manufacturers are combining the various functions of these
separate tools into one. This way a single tool can now be used to detect several different
types of damage, making it more efficient and effective.

Smart pigs use nondestructive examination techniques such as ultrasonic testing and
magnetic flux leakage testing to inspect for erosion corrosion, metal loss, pitting, weld
anomalies, and hydrogen induced cracking, among others. They are also able to gather
data on the pipeline's diameter, curvature, bends, and temperature. Smart pigging
provides several advantages over traditional forms of pipeline inspection. It allows
pipelines to be cleaned and inspected without having to stop the flow of product. It also
allows the pipeline to be completely inspected without having to send inspectors down its
entire length.
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Pulsed Eddy Current Testing (PEC)

Inspection over Insulation to determine the condition of
pipes and monitor corrosion.

PEC technology does not require direct contact with a test object nor specific surface
cleaning, making inspection fast and easy even at high temperatures and on offshore
wells. Inspections can be conducted, and corrosion can be monitored during operation to
allow for planned maintenance and repairs to be scheduled and carried out at times
optimal for your business.

Pulsed Eddy Current readings conducted many times at the same location can be reliably
reproduced regardless of casing, coatings or insulation. PEC technology provides results
with a plus/minus 10% accuracy for corrosion detection and a plus/minus 0.2% accuracy
rate for corrosion monitoring. Moreover, Pulsed Eddy Current inspections can be
successfully and easily carried out at temperatures ranging from -100° C to 500° C (-
150°F to 932°F).

Pulsed Eddy Current technology is based on electromagnetics and provides average wall
thickness values over the probe footprint area. It measures and compares the percentage
variation in average wall thickness throughout an object. Pulsed Eddy Current can be
effectively applied for corrosion detection and monitoring on pipes and vessels made of
carbon steel or low-alloy steel without contacting the steel surface itself. PEC technology
allows measurements to be made through insulation, concrete or corrosion barriers.

PEC testing conduct according to the following steps:

1. An instrument probe is placed on the weather sheeting insulation, coating or
rusted surface of a pipe. Test objects should be of simple geometry such as a
cylinder, elbow or plate.

2. A magnetic field is created by sending an electrical current through the
transmitting coils of the probe. This field penetrates the weather sheeting and
magnetizes the object wall.

3.  The electric current in the transmission coil is then switched off, causing a
sudden drop in the magnetic field. As a result of electromagnetic induction,
Pulsed Eddy Currents are generated in the object wall.

4.  The PEC probe monitors the rate of reduction in the induced Pulsed Eddy
Current to determine the average wall thickness of the object in question.
Although PEC average wall thickness readings are relative values showing
variations in wall thickness, absolute readings can be obtained with wall
thickness calibration at a specific point on the object.

Remote Visual Inspection (RVI)
Inspection thru a Powerful imaging acquiring.

RVI is a non-destructive testing technique dating back to the 1970s that uses various types
of video probes, video borescopes, remotely operated cameras, robotic crawlers, drones,
and other specialized tools to remotely examine components for corrosion and damage.
There are several different methods of RVI that can be used to inspect a variety of
equipment.

In its most basic form, an RVI system is made up of a lens and an illuminating light
source, both of which are connected to a light transmitting extension, at the end of which
is attached a viewing eyepiece. Most modern designs though, are more complex. Several
make use of fiber optics or distal LEDs as light sources. On-board computers can also be
utilized to improve functionality of the systems.

The three major methods of RVI:

¢ Comparison Measurement, based on a known reference dimension in the
inspection image and measure other objects in the same view and plane.

e Stereo Measurement, uses a prism or dual lens to split images, allowing the
camera to capture left & right views with a precise angle of separation.

¢ Shadow Measurement relies on a shadow triangulation of tip-to-target
distance. A device known as a shadow measurement tip projects a shadow
across the area being inspected.
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Thermal Imaging Method

A screening method for Pipes by Infrared Thermography.

Thermal imaging is the technique of using the heat given off by an object to produce an
image of it or to locate it. In essence, a thermal imaging camera measures variations in
heat, or infrared radiation, and represents the heat as different colors in an image.

This style of imaging is used by many industries from medical, law enforcement, to
plumbing and electrical. For instance, electricians use thermal imaging to detect hot spots
in electrical systems which can indicate dangerous faults.

This method is based on triage techniques employed in the medical field and uses the test
results obtained by an infrared thermographic camera and ultrasonic thickness gauge as
determination criteria. Aiming at evaluating the wall thinning caused by aqueous
corrosion due to sludge in pipes, an infrared thermographic camera was used to conduct
studies to find a method for detecting sludge inside a pipe and a method for measuring
the distribution of wall thinning. Testing conditions, signal processing, etc., were
developed and adapted for actual pipes, and their validity was confirmed.

Magnetic Flux Leakage Testing (MFL)

MFL provides rapid screening for corrosion and erosion.

The Magnetic Flux Leakage (MFL) is a Non-destructive testing (NDT) approach. It is used
on ferromagnetic material if lined or unlined.

MFL is a rapid, reliable, and robust corrosion screening technique that detects the volume
of missing magnetic material in a component under inspection.

MFL requires limited surface preparation and no couplant is needed. Users require
minimal training, and with scanning speeds up to 1m/s (3.2 ft/s), MFL is the ideal
solution for fast, cost-effective corrosion detection.

Automatic UT Corrosion Mapping

Ultrasonic technique using powered scanners.

AUT covers a range of ultrasonic inspection techniques using powered, mechanical
scanners with magnetic wheels to only adhering purposes to locate inherent defects
within a given material. AUT is the term used to describe corrosion mapping inspections,
pulse-echo weld inspection, Phased Array and Time of Flight Diffraction.

Typical Automated Corrosion mapping systems can inspect 20-30 sq. meters per standard
workday. The benefit of using the automated imaging systems allows a picture (C-Scan
Image) quickly identifies any significant reduction in wall thickness. These automated
corrosion mapping scans can then be superimposed into development drawings of
equipment and accurately indicate location of problem regions. The images on this page
show some significant problems detected from field inspections.

Automated Corrosion Mapping Ultrasonic scans of materials, uses a range of colors to
represent the thickness range of part being inspected, typically blue colors are used to
represent nominal wall thickness with orange and red colors used to indicate significant
wall reduction.

Automated corrosion mapping of pipelines for follow up of Smart Pig surveys and Long-
Range UT (LRUT) programs allows accurate assessment of localized areas of concern.
Due to the speed of modern systems considerable coverage can be completed daily. If you
have a critical system and you require 100% coverage for process reliability, then this is
the solution you require.
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Digital Radiography Testing (DR)

A Computed Radiography to create an instant Image.

Digital Radiography (DR) is an advancement of traditional Film Radiography. This
technique utilizes a DDA (Digital Detector Array) instead of Film or CR (Computed
Radiography) to create an instant Image. Besides performing “standard” Radiography
work, DR opens new opportunities such as fast and accurate wall thickness measurements
and Corrosion monitoring.

The Radiation reaches the DDA, which has passed through the object, converted by a
Scintillator into visible light and then translated into a digital Image. The physics (Angles,
Penetration, technique etc.) remain similar and only mild changes are required to make
the transition to Digital Radiography.

The DR standard for Pipe Radiography, the main one being the European ISO 17636-2,
and the well-known ASME Section V (article 2) which permits the use of DR with mild
modifications to the inspection technique.

The DR Applications: Corrosion monitoring « Weld quality (detect Cracks, Gas
inclusions, Porosity, lack of penetration etc.) » Wall thickness (Wall thinning).

Ultrasonic Thickness Measurement
UT Grid scan with spot digital reading & A-scan.

An ultrasonic thickness gauge works by precisely measuring how long it takes for a sound
pulse that has been generated by a small probe called an ultrasonic transducer to travel
through a test piece and reflect from the inside surface or far wall. From this
measurement, the thickness of the test piece is calculated and displayed on a digital
screen.

The portability of the testing equipment allows for on-site inspection and results are
instant. If a problem has been detected by the technique, additional non-destructive
testing methods can be used to further investigate the findings.

Manual point thickness measurements using conventional ultrasound (UT) is a widely
used technique for monitoring corrosion in many infrastructure applications. Depending
upon the nature of the corrosion (e.g., localized, versus generalized and pitting), an
inspector typically records the minimum thickness reading within a small area (usually 1
in.2). This however can lead to inconclusive inspection data due to minimal coverage of
large areas, operator variability, lack of pitting or localized corrosion detection, and
inadequate data reporting and analysis.

Phased Array UT SCANNING

Inspect large surface areas quickly with high resolution.

The phased array instruments are now used to perform high-resolution corrosion
inspections in accordance with today’s demanding industry standards.

Ultrasonic phased array corrosion monitoring systems can be used to inspect large
surface areas quickly with high resolution. Typically, a thickness reading is performed
every 1 mm?, which represents 500 more sample points than conventional ultrasound.
This high resolution makes it possible to detect small, localized indications, such as
corrosion pits, and it enables the operator to profile the shape of the corroded area. This
helps users to accurately evaluate the severity of corrosion defects and provides
information for more accurate characterization of the damage.

Intuitive and affordable phased array instruments are now commercially available. These
devices are easy to setup so users can record and archive data for further analysis. Easy-
to-read images make interpreting acquisition data straightforward. The data can then be
used to perform corrosion assessments according to ASME B31G and other applicable
standards.

Multiplexing, sometimes called an electronic or linear scan, is used to perform corrosion
monitoring. The sensor consists of a long-phased array probe, 25 —100 mm (1 — 4 in.)
with between 32 and 128 elements. A small group of elements, defined as the active
aperture, is activated to generate an ultrasonic beam propagating normal to the interface.
This group of elements is then indexed using electronic multiplexing, creating a true
physical movement of the ultrasonic beam under the array with an index as small as 1 mm B i
(0.0407). The electronic indexing is performed so fast that a 4-inch (100 mm) line length 1

is covered by the ultrasonic beams in milliseconds. The travel time of these beams is used 187 in. 124in.
to determine the component’s thickness at each acquisition point.

(4.7 mm) (31.5mm)
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Services Ltd.

AL-JOUD CO. FOR ENGINEERING INSPECTION SERVICES LTD, IS DEDICATED TO SERVE IRAQ| &
FOREIGNER CUSTOMER BY IMPLEMENTING HIGH TECHNOLOGY ACCORDING TO INTERNATIONAL
SPECIFICATION (STANDARD & CODE “ASME, ASTM, API, DIN,BS, JIS...ETC) PROMOTING OF SKILLS
ENVIRONMENT WORKING PROVIDING A FAIR AND REALISTIC TO THE REAL DEMAND OF THE CUSTOMERS.

AL-JOUD CO. ADOPTED SPECIAL PROGRAM FOR TRAINING OF ITS EMPLOYEES BY ARRANGING
CONTINUES TRAINING COURSES INSIDE AND OUTSIDE IRAQ. SINCE ESTABLISHED AL-JOUD CO. IS DOING ITS
LEVEL BEST TO IMPLEMENTING AND CREATING HIGH ADDED VALUE POLICY BY PERFORMING THE
EXCELLENT JOB IN INSPECTION (DESTRUCTIVE & NON DESTRUCTIVE )

SERVICE:

- THIRD PARTY INSPECTION

- NON-DESTRUCTIVE TESTING SERVICES
-  PRE & POST WELD HEAT TREATMENT
- HYDROSTATIC TEST

- ROTARY EQUIPMENT JOBS

- INSTRUMENTATION JOB

- TRAINING & QUALIFICATION

- CALIBRATION

- QUALIFICATION FORISO
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Process Technologies Services

PT1S
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MARINE

ENGINEERING
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CONSTRUCTION

INSPECTION — MECHANICAL — MANPOWER

WHERE?

Libya Tunisia  Algeria

O

PTS ¢
Process Technologles Services HQ: Nady Elwahda Building, 2nd floor, Office# N5, Tripoli, Libya.
E-mail: Contact@pts.ly Tel.: +2 18912118646

Quality management system Bogooj World corrosion Authority NAC
ISO 9001:2015 N Libya Partner - Sub e consoron
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MFL TANK FLOOR INSPECTION COURSE

ORIGINAL EQUIPMENT MANUFACTURER OPERATIONAL TRAINING

Magnetic Flux Leakage Tank Floor Corrosion Mapping Inspection

According to the Standards set forth by APl 653 Annex G, and SNT TC 1A.

MFL COURSE OUTLINE

» 40 hours, Sunday - Thursday / (09:00 AM - 05:00 PM)

P Includes Original MFL HANDBOOK, Classroom, and Hands-on.
» Breakfast & Lunch Provided All Five Days

» One Final Exam and a Practical Test.

OEM Certifications LEVEL 1l

COURSE CONTENT
* MFL Theory & Basics = Scanning operations * Defects & Corrosion profile
* Factors of MFL testing = MFL limitations = System setup & assembling
* Function testing * Manual & Mapping scanning * Inspection process
* Reporting analysis = Defects sizing = Exercises & Case study

SIGN UP TODAY mfemiddleeast.com




MFL TANK FLOOR INSPECTION COURSE

ORIGINAL EQUIPMENT MANUFACTURER OPERATIONAL TRAINING

Magnetic Flux Leakage Tank Floor Corrosion Mapping Inspection

According to the Standards set forth by APl 653 Annex G, and SNT TC 1A.

MFL COURSE OUTLINE

» 40 hours, Sunday - Thursday / (09:00 AM - 05:00 PM)

» Includes Original MFL HANDBOOK, Classroom, and Hands-on.
» Breakfast & Lunch Provided All Five Days

» One Final Exam and a Practical Test.

OEM Certifications LEVEL Il

COURSE CONTENT
* MFL Theory & Basics * Scanning operations = Defects & Corrosion profile
* Factors of MFL testing * MFL limitations = System setup & assembling
* Function testing * Manual & Mapping scanning * Inspection process

* Reporting analysis * Defects sizing = Exercises & Case study




PROCESS TECHNOLOGIES SERVICES

Welding, Surface Cracks & Tube Inspection

ECT COURSE OUTLINE

» 80 hours, Sunday - Thursday / (09:00 AM - 05:00 PM)

» Includes Original ECT HANDBOOK, Classroom, and Hands-on.
» Breakfast & Lunch Provided All Days

» One Final Exam and a Practical Test.

ECT Certifications LEVEL Il

COURSE CONTENT
= ECT Theory & Basics = ECT Applications = Corrosion profile
= Factors of ECT testing = ECT limitations = System setup & assembling
= Calibration * Codes * Inspection process

* Reporting analysis = Defects = Exercises & Case study




MFE MIDDLE EAST

=S
MIDDLE EAST

PAUT PHASED ARRAY UT COURSE

Welding & Corrosion, Base metal Inspection

PAUT COURSE OUTLINE

» 80 hours, Sunday - Thursday / (09:00 AM - 05:00 PM)

» Includes Original PAUT HANDBOOK, Classroom, and Hands-on.
» Breakfast & Lunch Provided All Days

» One Final Exam and a Practical Test.

PAUT Certification LEVEL I

COURSE CONTENT
= UT Theory & Basics * Scanning operations = Defects & Corrosion profile
= PAUT Parameters = PAUT limitations = System setup & assembling
= Calibration * Manual & Mapping scanning * Inspection process

* Reporting analysis * Defects sizing * Exercises & Case study
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NEWS

City of the Future
North Pole Project

Saudi Arabia unveils solar-powered
plans with the world’s tallest tower!

Saudi Arabia Holding Co. CEO Mohammed Al Qahtani has
revealed urban plans of the ground breaking ‘North Pole
Project’ extending over 306 sq km in northern Riyadh.
Described as a ‘city of the future, the plans are centered on the
Rise Tower, which would become the world’s tallest tower,
according to a report by Commercial Interior Design.

The precise height of the planned Rise Tower was not revealed,
however it would need to outdo Dubai’s Burj Khalifa, which
reaches 828 meters.

The Kingdom Tower, estimated to cost $1.23 billion, would have 200
floors and overlook the Red Sea. Building it will require about 5.7
million square feet of concrete and 80,000 tons of steel, according to
the Saudi Gazette.

Building a structure that tall, particularly on the coast, where saltwater
could potentially damage it, is no easy feat. The foundations, which
will be 200 feet (60 meters) deep, need to be able to withstand the
saltwater of the nearby ocean. As a result, Advanced Construction
Technology Services will test the strength of different concretes.

Wind load is another issue for buildings of this magnitude. To counter
this challenge, the tower will change shape regularly. "Because it
changes shape every few floors, the wind loads go round the building
and won't be as extreme as on a really solid block," Gordon Gill
explained to Construction Weekly. Gill is a partner at Adrian Smith +
Gordon Gill Architecture, the design architects for the project.

Delivering the concrete to higher floors will also be a challenge.
Possibly, engineers could use similar methods to those employed when
building the Burj Khalifa; 6 million cubic feet of concrete was pushed
through a single pump, usually at night when temperatures were low
enough to ensure that it would set.

www.ndtcorner.com @®/ndtcorner
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Saudi Arabia’s megaproject places
sustainability at the core

The project places a strong emphasis on
connectivity and sustainability through the
implementation  of  pedestrian-friendly
streets, bike lanes and pathways and the use
of solar energy and other renewable sources.
Public spaces have been designed according
to climate responsiveness and to allow
residents and visitors greater access to
nature.

North Pole sits outside of Riyadh,
promising everything from air taxis to
vertical living. Autonomous vehicles, high-
speed underground transport and other
advanced modes of transportation have also
been cited in plans.

Imagery shows that residential
neighborhoods, commercial areas and
industrial zones would take the form of a
series of clusters, with a priority to ensure
easy access and seamless mobility between
them.

Like many of KSA’s new wave of super-
projects, the North Pole is poised to raise the
standard of living in the country, with a keen
focus on job creation.

“The North Pole project seamlessly blends
modernity with the beauty of nature,
delivering a unique living experience,” Al
Qahtani said on LinkedIn. “The project is
poised to usher in a remarkable
transformation, redefining the region’s
economic and social landscape. Anticipated
to generate new job opportunities, attract
foreign investments, and elevate living
standards, this visionary project aims to
elevate Riyadh’s global standing as a
modern metropolis.”
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ADNOC awards $3.6 billion contract
for new gas processing facilities.

ADNOC Gas awarded a $3.6 billion contract to
expand its gas processing infrastructure in the
UAE. The contract was given to a joint venture
between Abu Dhabi’s National Petroleum
Construction Company Co (NPCC) and
Spanish contractor Tecnicas Reunidas.

The scope of the contract includes
commissioning of new gas processing facilities
that will optimize supply to the Ruwais
Industrial Complex in Abu Dhabi’s western Al
Dhafra region.

Contract aims to maximize feedstock from
ADNOC Gas’ plants to meet future demand
from its customers.

Over 70% of the contract’s value will flow
back into the UAE’s economy under ADNOC’s
successful In-Country Value program.
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ADNOC Gas boosting

ADNOC Gas Maximizing Ethane Recovery and
Monetization project aims to boost ethane extraction
by 35% to 40% from its onshore facilities in the
Habshan complex by building new processing
facilities, as well as “unlock further value” from
existing feedstock, delivering it to Ruwais through a
120-km (75 miles) natural gas liquids pipeline, the firm
added.

Ahmed Mohawmed Alebri, CEO of ADNOC Gas, sald:
“This capital project represents ADNOC Gas’ latest
bnvestment in its gas processing tnfrastructure anol
underscores our commitment to responsibly meeting
our customers’ curvent and future energy demand
for natural gas and its feedstock.”

He added, “The expansion of owr gas processing
infrastructure will also provide additional energy to
the country’s growing industrial section, while
stimulating economic growth and diversification
through the significant 1CV  generated by the
contract.”

ADNOC Gas says it continues to leverage
opportunities arising from ADNOC’s integrated gas
masterplan, which links every part of the gas value
chain in the UAE, ensuring a sustainable and economic
supply of natural gas to meet local and international
demand. The plan includes new approaches and
technologies to enable increased gas recovery from
existing fields and develop untapped resources.
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DRONES set to transform oil & gas operations!

Related To: Saudi Aramco

D O

Unmanned, remotely operated drones have become critical tools for inspection and
maintenance at industrial sites.

Commercial drones, or
unmanned aerial vehicles
(UAVs), have undergone a
technological revolution in
the past five years. The
development  of  high-
quality sensors, intelligent

motors, and  low-cost
navigation systems have
expanded their use and
affordability. Their
potential  continues  to
evolve, with companies
investing $3.8 billion in
drone research and
development in 2022.

At Aramco, UAVs have
transformed many of the
key tasks we perform at our
facilities and across our
infrastructure, and we are
implementing a strategy
over the next few years to
increase their role across
our operations including
technology investment to
localize  and  scale-up
deployment.

A new tool for the oil and
gas sector!

Our industry is one of the
fastest-growing sectors for
drone use. Aramco uses
UAVs to inspect and
maintain a whole range of
facilities, from onshore and
offshore sites to power
system infrastructure; as
well as perform aerial
mapping, emergency
response and
environmental monitoring.

www.ndtcorner.com

UAVs are currently
manufactured with three
configurations fixed wing,
multi-rotor, or a
combination of the two,
known as vertical takeoff
and landing (VTOL) fixed-
wing UAVs. Multi-rotor
UAVs can take-off and
land vertically, as well as
hover with ultimate
maneuverability, making
them ideal for site-based,
short range applications.
Fixed-wing vehicles carry
out tasks that require
travelling longer distances,
such as pipeline
inspections, land surveys,
and offshore exploration,
and the VTOL fixed-wing
UAVs eliminate the need
for runways during takeoffs
and landings.

Drones are making a
significant difference
because they can get to
remote and  hazardous
locations more quickly and
safely than any human can.
They can also be equipped
with IR and thermal
sensors, optical gas
imaging and cameras to
collect data about key
assets, such as rigs,
platforms, pipelines, tanks,
and vessels.

When a drone is used to
inspect a tank, we do not
need to erect scaffolding as
maintenance staff are not
required to work at high or
in confined spaces.

@/ndtcorner

@/ndt—corner

Another benefit is that
facilities, such as flare
stack tips, do not have to be
shut down for inspections.
Instead, a UAV can collect
high-resolution and thermal
images  while it s
operating, checking for
deformations, cracks,
corrosion, and physical
deterioration.

Safety and security

In addition to routine
inspections, UAVs play a
key role in  critical
situations by providing
real-time information. With
optical and thermal data
able to be streamed live to
a command center, it is
much easier to assess and
respond appropriately.
Drones are also
increasingly important to
Aramco’s efforts to cut
methane emissions. They
are fitted with optical gas
imaging to detect methane
leaks, and can also be
equipped with laser
absorption spectrometry a
technology that can
ascertain the scale of a leak
and determine the
concentration of specific
gases.
Unlocking further
potential uses

Recent advances include
using UAVs for non-
destructive testing, which
allows inspectors to collect
data about a specific
material without damaging
it. For example, Aramco’s
inspection department has
deployed ultrasonic testing
drones that wuse high-
frequency soundwaves to
detect flaws — and which
could pave the way for
measuring the thickness of
an  object using an
integrated probe. In
addition, ‘caged drones’
have also been designed to
better access confined
spaces.

At Aramco we take
security seriously, and have
prioritized encryption,
authentication, and
cybersecurity to ensure that
drones are not hacked or
damaged. We are also
improving  training  for
drone operators, as industry
regulations become more
standardized and
structured.

But the autonomy of drone
technology is also
progressing rapidly. A new
kind of UAV, known as a
‘drone in a box,’ is already
being developed and can be
launched automatically
from a docking station or
self-contained landing box.
Powered by artificial
intelligence and used for
operations such as remote
inspection, surveillance and
deliveries, it will be
capable of ‘beyond visual
line of sight’ flight, using
flight-planning ~ software
powered by unmanned
aircraft  system traffic
management.

While the full potential of
drones has yet to be
unlocked, as we continue to
embrace digitalization and
expand its footprint at
Aramco, it is increasingly
apparent that they will be
key to deploying the latest
cutting-edge and disruptive
technologies. In the
process, they will likely
continue to transform the
way we operate.

The author Motaz Mashouk is Senior
Vice-President of Engineering
Services, Saudi Aramco.
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FugI'O completes first Middle East
ROV subsea inspection using USV.

vy

Having commissioned the region’s first-ever government-
licensed USV in early 2023, Fugro has successfully
completed its first USV operation for a client in the
Middle East. The Fugro Pegasus USV (part of the Blue
Essence fleet) was mobilized for Chinese operator
Atlantis in early June to perform a subsea survey and
inspection of the UAQ3 platform within the Umm Al
Quwain gas field.

This pioneering operation was executed from Fugro’s
onshore remote operations centre (ROC) in Dubai using a
specialist team of mariners and surveyors. The Fugro
Pegasus USV was equipped with a Blue Volta® electric
remotely operated vehicle (€ROV), which was used to
inspect the integrity of the platform’s structure and
generate a detailed map of the surrounding seabed. The
data collected was streamed to the ROC, allowing
Atlantis to review the data in real-time during the
operation. This enabled the team to quickly identify and
investigate areas of further interest to develop a
comprehensive risk assessment for the client’s upcoming
decommissioning program.

The Blue Essence USV fleet forms part of Fugro’s remote
and autonomous operations program to deliver market-
leading Geo-data insights to its clients with improved
efficiency, safety and sustainability. Thanks to their
economical design and optimized fuel system, the USVs
eliminate carbon emissions by 95% versus conventional
vessels and can spend up to two weeks at sea without
refueling. Furthermore, the ability to remove personnel
from the offshore environment significantly reduces
health and safety risks and creates the opportunity to build
a more localized and diversified workforce onshore.

www.ndtcorner.com @®/ndtcorner
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Patrick Boyce, Drilling Manager at Atlantis
(UAQ) 1Itd, said: “Fugro’s remote survey
technology aligned seamlessly with our projects
HSEQ, technical goals and was the most
attractive commercial choice. The Fugro Pegasus
was able to mobilize on time and despite difficult
sea conditions, it completed the full scope of
work in 40% of the allotted time frame. The
USV operation was managed by the technical
team at the very impressive Fugro ROC.
Communications with the USV were strong
throughout and provided excellent imaging
results. Of particular note was the evident
expertise and professionalism of the Fugro team,
who have obviously dedicated many months to
honing their execution procedures.”

Hannes Swiegers, Fugro’s Director of IRM
Services & Remote Operations for the Middle
East and India, said: “This is a significant
milestone for our Middle East business and
demonstrates how novel technologies can play a
key part in delivering our clients’ long-term
safety, sustainability and in-country value (ICV)
ambitions. Together with our clients, we are
setting a new standard in Geo-data acquisition
and analysis through continuous innovation,
reducing unnecessary time, risk and carbon
emissions. This new era of remote and
autonomous technology will define the future of
offshore operations in the energy sector and
contribute towards a safer and more sustainable

world.”
(World pipelines)
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Senegal to receive €50 million from Africa
Finance Corporation to B00St oil & gas industry!

Africa Finance Corporation (AFC), the leading infrastructure solutionsv
provider on the continent, is collaborating with the Government of
Senegal to fund the development of the landmark Sangomar oilfield.

Through this strategic
collaboration, AFC will invest
€50 million in the oil field to help
boost the country’s emerging oil
and gas industry and improve
energy access and security in
Senegal. Located 100 km
southwest of the capital, Dakar,
the Sangomar oil field spans
7490 km2 and is estimated to
hold around 500 million bbls of
crude.

The Corporation’s investment in
the Sangomar oilfield will be
used to drive the first phase of
development towards achieving
first oil, a key milestone in the
advancement of the country’s
hydrocarbons sector. The facility
will provide a significant boost to
Senegal's economy, supporting
the country's ambitions to
become a regional hub for the oil
and gas industry. It will al-so
generate significant revenues for
the government through taxes and
royalties, create employment
opportunities for local workers,
and contribute to energy security
by reducing dependence on

imported oil and gas.
(World pipelines)
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"We are pleased to support the development of the Sangowmar field which
we expect to have a transformative bmpact on the Republic of Senegal
andl its people though the reduction of lmport rellance, the generation of
lnereased government vevenues, the creation of Locmtjobs and an overall
contribution to accelerateo tnoustrialisation and economic development,”
satd Mr. Samaila Zubairu, President and CEO of the Africa Flnance
Corporation.

Since the Republic of Senegal acceded to membership of the Corporation
in 2019, AFC has helped to finance several critical sectors of the country’s
economy. These include: the 300MW combined-cycle gas power project in
Cap des Biches, the country’s largest Independent Power Project (IPP); the
construction and rehabilitation of road networks in Senegal through Fonds
d'Entretien Routier Autonome (FERA); and the provision of funding to the
Ministry of Economy and Finance for projects such as the 128MW
Sambangalou Hydro Power Dam in the Kedougou region and the
procurement of petroleum products for power generation.
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Vibrant Non- Destructive

Testing Technology Company
Secures $ 3.35 Million!

Advantage Capital a

leading impact-
investing firm
recently announced a
$3.35 million

investment in Vibrant
Corporation, a non-

destructive testing
(NDT) technology
company. And

Advantage Capital led
the round, with
several  pre-existing
Vibrant shareholders
also participating. The

company will
leverage this funding
to expand its
workforce and

increase  production.
Launched in 2006 in
Albuquerque, = New
Mexico, Vibrant is a
leader in the NDT
space, developing the
most  commercially
viable approach for
Process Compensated
Resonance  Testing
(PCRT) — a method of
vibrating objects to
test their integrity,
which was initially
developed at Los
Alamos Laboratory.
In late 2021, Vibrant
gained traction with
Collins Aerospace in
applying PCRT to

replace an
environmentally

unfriendly and labor-
intensive NDT
process on
commercial  aircraft

wheels for  most
Boeing and Airbus
commercial aircraft.
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The company will use
the funding to fund
the construction and

deployment of
additional testing
machines for
commercial  aircraft

wheels. And much of
this funding will go
directly to the
company’s efforts in
building advanced
PCRT systems to
support its rapidly
growing service
business in the
Aerospace, Power,
and Automotive.
Vibrant is focused on
investing in the local

community. The
manufacturing  team
prioritizes  suppliers
whenever available,
often choosing
contract

manufacturers &
distributors within the
local area. The

funding was made in
connection with the
Federal New Market
Tax Credit Program,
which aims to attract
investment in low-
income communities.
And by encouraging
private  investment,
the program helps fill
the financing gap that
exists for  many
businesses in
distressed areas
helping to drive job
growth and economic
development in the
places that need.
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Ba h ra i n’ S Tatweer Petroleum

invites EPC bids for gas
dehydration facilities!
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o

Bahrain’s Tatweer Petroleum, a wholly-
owned unit of Bapco Energies, has issued
an engineering, procurement and
construction (EPC) tender for development
of non-associated gas well hook-ups,
associated pipelines and tie-ins in its gas
dehydration facilities at Awali region in
Bahrain.

Tatweer Petroleum is currently undertaking
a phased field development project to
install non-associated gas (NAG)
compressor facilities (NCF’s) stations and
remote gas dehydration units (GDU) to
maintain gas deliverability from the Awali
field, Trade Arabia reported.

The scope of work for the contractor
includes provision of EPC services of NAG
well hook-ups, associated pipelines at
compression and GDUs assisting with the
operability enhancement of Tatweer
Petroleum facilities.

The last date for submitting the bids has

been set at September 3. The entire project
will be completed within a five-year period.
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TECHNICAL ARTICLES

GREEN HYDROGEN =

An alternative to replace the fossil fuels to
reduce emissions and cares for our planet!

Decarbonizing the planet is one of the goals that
countries around the world have set for 2050. To
achieve this, decarbonizing the production of an
element like hydrogen, giving rise to green
hydrogen, is one of the keys as this is currently
responsible for more than 2 % of total global
CO2 emissions. Find out how this is achieved and
what its impact will be in the coming decades.

Learn How Green Hydrogen is extracted!

How is the HYDROGEN obtained?

1. Molecular transformation:

These are different techniques in which a series of chemical
reactions to obtain hydrogen are performed. The most widely
used technique involves reforming natural gas from oil fields
whereby high temperature water vapor is used to separate the
carbon from the hydrogen that makes up the natural gas. Two
successive reactions produce dihydrogen and carbon dioxide. This
is the most widely used of all the methods today.

2. Gasification:

Gasification with water vapor and pure oxygen is performed using
coal or biomass. A reactor burns the coal or biomass at very high
temperatures. In the combustion, gases are released which give
rise to dihydrogen and carbon monoxide.

3. Water electrolysis:

This process involves breaking down the water molecule (H20)
into oxygen (O2) and hydrogen (H2) by a direct electrical current
that is connected by electrodes to the water. When electrolysis is
performed with renewable energy, this is the most sustainable
method of production.

Benefits of using green hydrogen as a fuel:
Green hydrogen will be one of the protagonists in the upcoming
energy transition that global economies are obligated to lead to
achieve carbon neutrality and combat climate change.

To this end, it will be of vital importance to eliminate emissions in
those uses that are currently difficult to electrify, which is where
green hydrogen claims its potential due to all its inherent benefits:

o Clean energy: The only waste it generates is water.

o Renewable energy: Use natural resources that are not exhausted.

o Storable: Can be compressed and stored in ad hoc tanks for a long time.

o Transportable: Very light element, compressed hydrogen tanks allow
easier handling than lithium batteries.

What is GREEN/RENEWABLE hydrogen?

As  such, green hydrogenis that obtained
using renewable energies in its production, which
makes it a clean, sustainable fuel with a zero-
pollution index that can be key not only as an energy
vector, but as a raw material.

Its great value in the fight against climate change lies
in its ability to replace fossil fuels in those sectors
and uses that until now were more difficult to
decarbonize, in addition to its potential as an energy
storage system.

Green hydrogen is achieved through
a process of electrolysis powered by
renewable energies such as wind or solar.
Electrolysis involves using an electrical
current to break down the water molecule
into oxygen and hydrogen by electrodes.
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STEAM HAZARDS & ASSOCIATED X~

(

CONTROLS

Using steam in the process industries presents a number of hazards!

Thermal expansion

One of these must do directly with the properties
of the steam itself, that is, heat - particularly,
superheated steam. Introducing steam into a
pipeline or vessel exposes the structure to high
temperature, which results in the material
expanding. Therefore, it is essential that
pipelines and vessels be designed to take
account of the expansion caused by the thermal
heating effects of steam.

This is most usually achieved by building in
flexibility using expansion joints or expanding
sections that compensate for the thermal
movement, as well as bellows and other design
features to allow the material to expand without
causing a rupture.

Prevention of the formation of vacuums
When steam gives up its heat in certain
conditions (subject to pressure regulation), the
steam may produce condensate (wet steam).
Steam as vapor or gas occupies a much larger
volume than water at the same temperature so
that, when the steam’s volume is reduced, a
natural vacuum will form unless provision is
made to allow for the loss of volume. In practical
situations, steam input is controlled by valves.
When the valve closes (e.g. on a heating coil), a
vacuum can very quickly develop unless the
pressure is equalized. It is therefore usual to #t
vacuum breakers in steam lines to allow for the
equalization of pressure, preventing the vacuum.
This is also important to ensure there is
sufficient pressure within the system to allow
the condensate to be discharged.

Water in steam lines (water hammer)
Water hammer results from water in a pipeline
striking a fixed object under high pressure. This
may occur during start-up or during variable
conditions. The water in a steam system is
accelerated either by steam under pressure or
because of a low-pressure void into which the
water is ‘sucked’. The water is abruptly stopped
when it meets a mixture such as a valve, fitting,
a bend or tee in the pipeline. The water then
loses its kinetic energy as it strikes the object,
setting up vibrations caused by the pressure
shock that is imparted.

There are two basic mechanisms for creating
water hammer.
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One involves water entrained in steam being
rapidly moved through the pipe (as condensate);
the other is when the steam rapidly condenses, due
to being surrounded by lower temperature
condensate that causes the steam to rapidly
condense to liquid. This causes a massive change in
pressure due to the loss of volume, the result of
which is that the cooler condensate rushes in to fill
the void created.

The pressure changes in water hammer may lead to
pipe fracture and, consequently, loss of contents.
More mild cases of water hammer may be heard as
knocking (hammer) or seen as movement of
pipework. The pressure produced in the second
type of water hammer, when the steam rapidly
forms liquid, can (subject to pressure and
temperature) result in massive damage to all
pipeline components.

The first control for water hammer is good design
of pipework and process controls. It also calls for
the removal of condensate, improving the quality
of the steam (minimize water), steam velocity and
"ow, ensuring that pipework insulation is
maintained and removing the opportunity for cold
areas to allow condensate to form (e.g. sagging in
pipelines), controlling pressure and avoiding
pressure drops, absolutely avoiding the risk of
explosion by not mixing hot and cold (high
pressure steam with ‘cooled’ condensate), ensuring
steam pressure and temperature are reached before
allowing steam "ow, and maintaining steam traps
and drainage.

Special care needs to be taken during start-up and
shut-down, e.g. steam traps may not be functioning
and water carry-over into the system is likely.

700 mm cast iron water pipe broken
by water hammer

Ref. NEBOSH-PSM
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The metals used for tanks and pipelines can be subject to a range of failure
modes, e.g., creep, stress, thermal shock, and brittle fracture:

CREEP

Creep describes the gradual extension of material
under a steady tensile stress over a long period of
time, particularly in high-temperature conditions.
Tensile refers to the pulling apart of the metal in a
single plane. Another aspect is elasticity, which
refers to the degree to which the material will
return to its former length after stretching.
Tensile strength and elasticity decrease with
increasing temperature, which means that creep is
more likely to occur at higher temperatures.
Exposed to creep, the metal of a tank or pipe may
deform and eventually fracture.

A
Primary Secondary m
creep

creep creep

-

failure

Strain

1 Initial elastic strain

Time

STRESS

Stress refers to the tensile or compressive loading
placed on a material. Strain refers to the
deformation that it will undergo when stress is
applied to it. This gives rise to two broad
categories of material; ductile, which will move
under strain, and brittle, which simply breaks
under strain. Steel is ductile and will yield before
it breaks; cast iron is brittle and does not yield.

Stress failures occur as a result of the impact on a
material of the conditions to which it is exposed.
So, in tanks and pipework, the metal will be
subject to stress because of the loading exerted by
the contents, changes in temperature and
variations in loading. For example, a tank being
emptied and then refilled will be subject to
movement as the structure responds to the
variation in the load placed on it. In pipework at
flanges, openings and connections, there will be
greater loading and therefore more stress.

Stress corrosion is an example of failure that
occurs when a metal corrodes as a result of
exposure to a specific environment and is unable
to take the load placed on it, e.g., mild steel
exposed to nitrates. Similarly, in some situations,
hydrogen atoms will invade steel and cause
hydrogen embrittlement. At high temperature,
hydrogen enters the steel and then reforms as
hydrogen molecules, taking up space and putting
pressure on the steel, which then cracks.

www.ndtcorner.com @®/ndtcorner

THERMAL SHOCK

Thermal shock results from exposing materials
to rapid and extreme temperature changes. This
causes the different parts of the material to
expand by differing amounts, which in turn gives
rise to uneven expansion. As a result, cracking
occurs when the stress applied by the expansion
exceeds the strength of the material. The crack
will continue until the object or material fails.

BRITTLE FRACTURE

Brittle fractures occur suddenly when the
material is put under excessive stress and has
no, or limited, elasticity. This may happen
because the material is intrinsically brittle or the
loading on it has happened so fast that it has not
had time to be elastic. This is usually referred to
as impact or ‘snatch’ loading. In brittle fracture,
small cracks rapidly spread through the
material, which then suddenly fails under stress.
As there is no elastic component, if the two ends
of a brittle fracture are put back together, they
join up perfectly, unlike ductile fractures that
have become deformed. Low temperatures can
increase the occurrence of brittle fracture, e.g.,
materials used for storing and conveying LPG.

FATIGUE FAILURE

Fatigue is the formation of crack(s) as a result of
repeated application of loads that individually do
not create sufficient stress to cause failure. It
may appear as thermal fatigue, contact fatigue,
surface or pitting fatigue, subsurface cracking or
subcase fatigue, and corrosion fatigue.

The fatigue fracture is caused by the
simultaneous action of:

— Cyclic stress, i.e., repeated actions
creating stress, filling/ emptying,
loading/unloading.

— Tensile stress, i.e., putting a load on the
material.

— Plastic strain, i.e., the material does not
yield (exhibit elasticity).

For storage tanks, fatigue may also be induced
by:
—  Wind load/vibration.
—  Pump-induced vibration.
—  Pedestrians walking on/over
components.

Although we have discussed a number of
different types of failure above, there are many
other types. For example, corrosion is a
significant issue, especially when vessels and
pipelines are located in or near the sea, when
corrosion rates can be significantly higher.

Ref. NEBOSH-PSM
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Active Partners

MFE
N

MIDDLE EAST]|

MFE Middle East

Website: mfemiddleeast.com

E-mail: Sales@mfemiddleeast.com
Country: Egypt, Al Qahirah
Established: 01-01-2016

Category:  Rental& Service Provider

MFE Middle East, Inc. provides NDT technicians with
access to the most advanced NDT and RVI equipment
available. Whether you are interested in equipment rentals,
sales, calibrations, or repairs, MFE Middle East, Inc. is a
branch of the MFE USA group.

beXel
beXel Inspection Software

Website: bexel.io

E-mail: marketing-team@bexel.io

Country: Egypt, Al Qahirah

Established: 01-01-2019

Category: Inspection Software & Consultancy Service

beXel is enterprise end to end inspection management
software that is running on the cloud which covers your full
inspection life cycle, starting from inquiry, converting it into a
job order, assign the proper team member, carrying out
inspection, generating digital certificates with QR code
along with timesheets and closing the job order.

PTS

Process Technologies Services

E-mail: pm@pts.ly

Country: Libyan Arab Jamahiriya
Established: 01-01-2013

Category:  Inspection Service Provider

PTS is a Libyan company specialized in NDT and inspection
in the oil field, ports and ships established in 2013. Our
services are not limited to on-site jobs/assistance, but we
also provide Engineering support, manpower provision,
QA/QC, inspection, and NDT/API training, lifting, pressure
testing and equipment/tools calibration.

www.ndtcorner.com @®/ndtcorner
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DIPS (Delta Inspection & Petroleum Services)

Website: deltaips.co

E-mail: k.ramadan@deltaips.net
Country: Egypt, Al Qahirah
Established: 05-12-2014

Category:  Rope Access

DIPS is one of the leading companies in the MENA region in
providing the Rope Access Service, moreover we are
recognized by nearly 6 accreditation bodies. So, our strong
profile enables us to serve most of the biggest companies
worldwide, inside Egypt and overseas as well (offshore and
onshore).

/A

United Arab Inspection services

UAIS (United Arab Inspection Services)

Website: uai-services.com

E-mail: iosama@uai-services.com
Country: Egypt, Al Iskandariyah
Established: 01-03-2009

Category:  Service Provider

UAIS is one of the leading inspection companies in the
middle east especially in Egypt, UAIS is independent third-
party inspection services company and has expert
knowledge and experience in providing the following:
Conventional NDT, Advanced NDT, Heat treatment, Rope
Access, Lifting, Underwater inspection services Co.

GnDT
GNDT Heavy Equipment trading LLC.

Website: gndt.me

E-mail: gm@gndtme.com

Country: United Arab Emirates, Dubai
Established: 12-20-2017

Category:  NDT Equipment Supplier

GNDT Heavy Equipment Trading LLC, established in 2018,
is an 1ISO 9001:2015 accredited company specializing in the
marketing, sales, and support to the Non-Destructive
Testing Industry. GNDT offers both mechanical and
electronic workshops with qualified service engineers to
maintain, repair and calibrate a wide range of equipment.
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APEX F1I

Website: apexfi.net

E-mail: info@apexfi.net

Country: Egypt, Al Iskandariyah
Established: 01-03-2017

Category:  Inspection & Consultancy Service

APEX-FI was created by professionals who are highly
experienced, well trained, exposed to almost all new to
provide a good and fast efficient service. Our team holds
inspection related qualifications awarded by industry
recognized international organizations including (PCN,
CSWIP, NACE, API, ASNT, IRATA, LEAA,...etc.) We adopt
a constant development strategy, relying on scientific
approaches in developing new tools and techniques to meet
dynamic market demands.

ENTERPRISES
2 INCORPORATED

MFE Enterprises

Website: mfeenterprises.com

E-mail: sales@mfe-is.com

Country: USA

Established: 01-01-1998

Category:  MFL, NDT Equipment Manufacturer

MFE Enterprises manufactures Non-Destructive Testing
(NDT) and Magnetic Flux Leakage (MFL) inspection
equipment for both storage tank and pipeline applications.
Our mission has never changed: We provide educational
information to the NDT community about MFL technology
and the advantages of deploying our MFL Scanners for
FAST and ACCURATE inspection of your plant assets.

www.ndtcorner.com @®/ndtcorner

@@ /ndt-corner

AL-JOUD

Website: joud-ndt.com

E-mail: dcc.joud@gmail.com
Country: Iraq, Al Basrah
Established: 22-05-2014
Category:  Third Party Inspection

AL-JOUD Co. for Engineering Inspection Services Ltd, is
dedicated to serve Iragi & foreigner customer by
implementing high technology according to international
specification (standard & code "ASME, ASTM, API, DIN,BS,
JIS...etc) promoting of skills environment working providing
a fair and realistic to the real demand of the customers.
AL-JOUD Co. adopted special program for training of its
employees by arranging continues training courses inside
and outside Iraq.

MFE $oiGtiors
MFE Inspection Solutions

Website: mfe-is.com

E-mail: sales@mfe-is.com

Country: USA

Established: 01-01-2009

Category:  NDT Equipment Rentals, Sales, Calibration.

MFE vyour premier partner in the inspection industry.
specialize in a wide range of products, including NDT (Non-
Destructive Testing), RVI (Remote Visual Inspection), ENV
(Environmental Monitoring), and unmanned robotic systems
(drones, crawlers, and quadrupeds). Commitment to provide
you with top-of-the-line tools and solutions, placing a strong
emphasis on dependability, exceptional customer service,
and unwavering professionalism.

Linked [T You@mm
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EREEEREY

MFE ENTERPRISES

USA

MFL & AUT, NDT Equipment Manufacturer
For more details, please visit: NDTcorner.com
E-mail: Mgamal@mfemiddleeast.com

EJJIREH
JIREH

Canada
NDT Equipment Manufacturer
For more details, please visit: NDTcorner.com

Lyeu

GUIDED ULTRASONICS LTD.

United Kingdom

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

7=\ Eddyfi
& Technologies

EDDYFI TECHNOLOGIES

Canada

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

iﬁAUH

AUT SOLUTIONS

United States

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

NEXA

NEXA ULTRASONIC SOLUTIONS

United Kingdom

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

(«

ULTRASONIC SCIENCES LTD

United Kingdom

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

www.ndtcorner.com

@®/ndtcorner

SIUI

SIul

China

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

ARORA
ARORA TECHNOLOGIES (P) LTD

India

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

PorrLe

DOPPLER

China

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

-
~

NOVO TEST

Ukraine

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

s
DANDONG AOLONG GROUP

China

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

X-CM=ES
X-CMOS PHOTONICS CO LTD
China

NDT Equipment Manufacturer
For more details, please visit: NDTcorner.com

ZCT=ZCH

QINGDAO VORTEX TECHNOLOGY CO., LTD
China

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

@@ /ndt-corner

Eﬁmmmeg
DANATRONICS
United States
NDT Equipment Manufacturer
For more details, please visit: NDTcorner.com

NN

ouUa
POLYMERS

INNOVATION POLYMERS

Canada

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

-’ Ecouf,ﬂr
ONTROL
YSTEMS
ACOUSTIC CONTROL SYSTEMS - ACS
Germany
NDT Equipment Manufacturer
For more details, please visit: NDTcorner.com

TWN
Technology

TWN TECHNOLOGY

Estonia

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

AJR NDT CO LIMITED

= XINGTAI ANJIRUI ELEC TECH LTD

AJR NDT CO LIMITED

China

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

EELEi

the best in ndt

ELECTRONIC & ENG. CO. I. PVT. LTD.
India

NDT Equipment Manufacturer

For more details, please visit: NDTcorner.com

TION
LUTIONS

MFE 55

MFE INSPECTION SOLUTIONS

USA

MFL & AUT, NDT Equipment Manufacturer
For more details, please visit: NDTcorner.com
E-mail: Mgamal@mfemiddleeast.com
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[MI ST|

MFE MIDDLE EAST

Egypt & Dubai

Sales, Rental, Training, Calibration & Inspection
Services Provider.

For more details, please visit: NDTcorner.com
E-mail: Mgamal@mfemiddleeast.com

g1 3,126 53
%&Mﬂdk}mcﬁ

MIDDLE EAST CO. - MEC

Egypt
NDT Equipment Supplier & Inspection Services
For more details, please visit: NDTcorner.com

)
y

e

INSPECTA MIDDLE EAST

Egypt

Multi-Engineering, Technical Services as Third
Party inspection

For more details, please visit: NDTcorner.com

AZ INTERNATIONAL FOR ENGINEERING
Egypt

Third-party inspection and capacity building
For more details, please visit: NDTcorner.com

TEPO INDUSTRIAL SERVICES

Zimbabwe

Inspection Services Provider

For more details, please visit: NDTcorner.com

GULF ENERGY
m

GULF ENERGY INTERNATIONAL

Saudi Arabia

Inspection Services Provider

For more details, please visit: NDTcorner.com

www.ndtcorner.com

@®/ndtcorner

ECCO’s 1&C

ECCO I&C
Egypt
Sales,
Services.
For more details, please visit: NDTcorner.com

Rental, Training, certifications &

ALFA EGYPT

Egypt

Equipment Supplier & Insp. Services Provider
For more details, please visit: NDTcorner.com

ARABIC CHEMICAL CONSULTING CENTER

Egypt
Radiation protection & Inspection
For more details, please visit: NDTcorner.com

A
INSPECTA INTERNATIONAL

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

O
\J
SPLASH INTERNATIONAL

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

RIGWAYS GROUP

RIGWAYS GROUP COMPANY

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

@@ /ndt-corner

PTS ¢

PROCESS TECHNOLOGIES SERVICES PTS
Libya & Tunisia

Inspection Services Provider

For more details, please visit: NDTcorner.com

EURL QUALIWELDPLUS

Algeria

Inspection Services Provider

For more details, please visit: NDTcorner.com

$ELEGANT

ELEGANT PETROLEUM SERVICES

Egypt

Inspection Services Provider and Rope Access
For more details, please visit: NDTcorner.com

4ES NIGERIA LTD

4ES NIGERIA LIMITED

Nigeria

Inspection Services Provider

For more details, please visit: NDTcorner.com

ehermaprozass Egypt
Heat Treatment Service
THERMOPROZESS EGYPT LTD
Egypt
Heat treatment Services Provider
For more details, please visit: NDTcorner.com

TOV
AUSTRIA
TUV AUSTRIA

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com
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INSPECTORS WELDING EXPERTS OFFICE
United States

Inspection Services Provider

For more details, please visit: NDTcorner.com

-
PIPROF

PROF TECHNICAL INSPECTION SERVICES

Egypt

Inspection Services Provider

For more details, please visit: NDTcorner.com

[T T——

EGYPTIAN ACADEMY - EGAC

Egypt
NDT & Welding Training Provider
For more details, please visit: NDTcorner.com

ESS

-]
3

~

GAC FOR ENGINEERING CONSULTANCY
Egypt

Inspection & Consulting Services Provider
For more details, please visit: NDTcorner.com

.
|EGIT]
I

EGIT

Egypt

Inspection & Consulting Services Provider
For more details, please visit: NDTcorner.com

GOLDEN INSPECTION COMPANY

Egypt

Inspection Services Provider

For more details, please visit: NDTcorner.com

A-STAR GROUP

India

Inspection Services Provider

For more details, please visit: NDTcorner.com

www.ndtcorner.com

@®/ndtcorner

§\ EAS

ENGINEERING ASSISTANCE SERVICE
Algeria

Training, Inspection & Consulting Services
For more details, please visit: NDTcorner.com

. Quality Control Co.

QUALITY CONTROL CO (QCCO)

Egypt

Inspection & Consulting Services Provider
For more details, please visit: NDTcorner.com

AT AN
-

STANDARD FOR QUALITY AND ENG.
Egypt

Inspection Services Provider

For more details, please visit: NDTcorner.com

EDDYTECH TECHNOLOGIES
India

Tube Inspection Services Provider
For more details, please visit: NDTcorner.com

STARK TECHNICAL SERVICES

Egypt

Inspection Services Provider

For more details, please visit: NDTcorner.com

Brec

METEC

Egypt

NDT Equipment Supplier

For more details, please visit: NDTcorner.com

GOST

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

@@ /ndt-corner

«Dips

DELTA FOR INSP. AND PET. SERVICES
Egypt

Inspection Services Provider and Rope Access
For more details, please visit: NDTcorner.com

anza

INTERNATIONAL GROUP FOR ENG.

Libya

Equipment Supplier, Inspection & Consulting
For more details, please visit: NDTcorner.com

POWER JET EQYPT
T

POWER JET-EGYPT

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

) www.tiproly

LA
LIBYAN PROFESSIONAL FOR TECHNICAL
Libya
Inspection Services Provider
For more details, please visit: NDTcorner.com

GISTER

GISTER E&S

Egypt

Inspection Services Provider

For more details, please visit: NDTcorner.com

Fn
I\NL
NATIONAL INSPECTION COMPANY

Egypt

Inspection Services Provider

For more details, please visit: NDTcorner.com

VISION

VISION SOLUTIONS

Egypt
NDT Software & Hardware Solutions
For more details, please visit: NDTcorner.com
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VISION

VISION SOLUTIONS

Egypt
Equipment manufacturer
For more details, please visit: NDTcorner.com

Vinex

VINEX TECHNOLOGY LIMITED

China

Equipment manufacturer

For more details, please visit: NDTcorner.com

¢

Q{l&nﬂ

UNITED FOR GENERAL SUPPLIES

Egypt
HSE tools Provider
For more details, please visit: NDTcorner.com

ﬁzem

ZCHEM SPECIALTIES PVT LTD

India

Equipment manufacturer

For more details, please visit: NDTcorner.com

@LADEX

GLADEX DYNAMIC RESOURCES LTD
Nigeria

Inspection Services Provider

For more details, please visit: NDTcorner.com

o
&Eammam

GAMMATEC NDT SUPPLIES SOC LTD
South Africa

Equipment manufacturer

For more details, please visit: NDTcorner.com

SPECTRA NDT ENGINEERS

India

Inspection Services Provider

For more details, please visit: NDTcorner.com

LVANLINE

SHENZHEN AVANLINE

China

Equipment manufacturer

For more details, please visit: NDTcorner.com

www.ndtcorner.com

AL-JOUD

Iraq

Inspection Services Provider

For more details, please visit: NDTcorner.com

GNDT

GNDT HEAVY EQUIPMENT TRADING
United Arab Emirates

Equipment Supplier

For more details, please visit: NDTcorner.com

LA

WENS TECHNICAL & OCCUPATIONAL SKILLS
TRAINING United Arab Emirates

Training Provider

For more details, please visit: NDTcorner.com

N0

MORGCAN INSTITUTE

MOROCCAN INSTITUTE OF NDT&WELDING
Morocco

Training Provider

For more details, please visit: NDTcorner.com

77

ATEC

ADVANCED TECHNOLOGIES
ENGINEERING CENTER (ATEC) Morocco

Inspection Services Provider
For more details, please visit: NDTcorner.com

MODSONIC INSTRUMENTS MFG

India

Equipment manufacturer

For more details, please visit: NDTcorner.com

.
APEX-FI
I{!! T

APEX-FI

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

A Seacorr

Nondestructve Testing Services LLC

SEACORR NDT SERVICES

UAE

Inspection Services Provider

For more details, please visit: NDTcorner.com

@®/ndtcorner @ /ndt-corner

beXel

beXel INSPECTION SOFTWARE

Egypt
Software Supplier
For more details, please visit: NDTcorner.com

ven<tech
VERI-TECH

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

Arplus®
F:p\/ELOSI
APPLUS VELOSI EGYPT

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

G

GLOBAL ENGINEERING SOLUTIONS (GES)

Egypt
Inspection Services Provider
For more details, please visit: NDTcorner.com

WVESA

NESA NDT ALGERIA

Algeria

Equipment Supplier

For more details, please visit: NDTcorner.com

UNITED ARAB INSPECTION SERVICES -
UAIS. Egypt

Inspection Service Provider

For more details, please visit: NDTcorner.com

a8

TANK CONNECTION

USA

Tanks Manufacturer

For more details, please visit: NDTcorner.com

ECHO))

ultrasonics

ECHO ULTRASONICS

us

Inspection Services Provider

For more details, please visit: NDTcorner.com
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/¢ EGYP S EGYPS Exhibition 2023

13 — 15 February 2024

The EGYPS Technical Conference brings together global oil, gas
and energy professionals to showcase the latest technical
opportunities and challenges, breakthrough research findings,
innovative technologies and industry solutions, creating an
excellent learning and networking hub for the industry's technical
experts. In 2023, the Technical Conference will showcase the
technologies being used today and those transforming the
industry of the future. Our international technical expert speakers
will share their wealth of experience and knowledge. With 19
technical categories to select from, we look forward to receiving
your abstract submissions.

Nigeria Oil & Gas International
09 — 13 July 2023

The NOG International Exhibition in Abuja, is Nigeria’s most
important oil, gas, LNG and energy exhibition, where energy
professionals convene to exchange in dialogue, showcase
technological advancements, identify innovative solutions and
forge business partnerships. The NOG International Exhibition
will take place from9 - 13 July 2023 in Abujaat
the International Conference Centre with an expanded
exhibition space of 5,000 sqm attracting 5,000+ attendees from
Africa, Middle East, Europe, Asia and the USA to create and
unparalleled business opportunity for exhibiting companies to tap
into this vital market.

ASSET INTEGRITY MANAGEMENT ;

Conference

3rd Edition - Oman

3rd Asset Integrity Management Conference. Aug. 2023

The 3rd Asset Integrity Management Conference where Asset
Integrity Managers, Digital Transformation Heads, Corrosion
Management Specialists, Maintenance Experts, Contractors, and

Heads of Special Projects from the Oil and Gas Sector will gather
to discuss the latest trends, innovations, and key technologies.

Explore more!
ndtcorner.com/event

www.ndtcorner.com @®/ndtcorner

S5-o708m SPRINT Robotics
ASIA-P/A 2023
SUMMIT

Submit your abstract to speak at the SPRINT Robotics Asia-
Pacific Summit 2023, a key event for Inspection, Maintenance &
Cleaning robotics professionals. We are welcoming abstracts
about use cases or new technologies for robotics for Inspection &
Maintenance in capital-intensive industries. The SPRINT
Robotics Asia-Pacific Summit will take place at the end of March
2023 in Singapore. The event features a dynamic program of
technical presentations, an exposition, and demonstration day and
dedicated networking events. The planning for the I&M Robotics
week will be announced at the beginning of November.

p R < : PETROCHEMICAL & REFINING
CONGRESS: EUROPE
EUROPE

2023 2023

Petrochemical and Refining Congress is an annual downstream
oil and gas B2B networking platform which is gathering more
than 850 industry leaders from major companies including BP,
Shell, Eni, McDermott, Fluor, Wood, BASF, Borealis, SABIC,
and many others. The PRC Europe 2023 edition raises such hot
questions as industry de-carbonization, petrochemicals and
alternative fuels production, recycling technologies and plant
improvements.

‘World Petrochemical Conference
(WPCQ)

2023

The World Petrochemical Conference (WPC) is the premier
gathering for the petrochemical industry, bringing together more
than 1,000 senior chemical industry decision-makers from more
than 40 countries for networking, unparalleled insight, and
critical analysis from IHS Markit, your trusted partner in
decision-making.

HYDROGEN Hydrogen Technology
Technology Conference & Expo
EXPO 28 June 2023

Hydrogen Technology Conference & Expo is North America's
must-attend exhibition and conference that is exclusively
dedicated to discussing advanced technologies for the hydrogen
and fuel cell industry. The event brings together the entire
hydrogen value chain to focus on developing solutions and
innovations for low-carbon hydrogen production, efficient
storage, and distribution as well as applications in a variety of
stationary and mobile applications.
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MFE Middle East is part of MFE Family, Represent the entire MFE group and provide all

service in the Middle East and Africa region.

MANUFACTURING

MFE Enterprises is the world's leading manufacturer of MFL Tank
Floor Scanners Since 1994, a US. based firm with more than 25
years of solid presence in the market. MFE manufactures Non-
Destructive Testing (NDT] and Magnetic Flux Leakage (MFL)
inspection equipment. It's manufactures and sells specialized storage
tank and pipeline MFL inspection tools to ensure fast and efficient
identification of defects in facility assets. Using modern MFL
detection technology, MFE Enterprises offers the very best in storage
tank and pipeline inspection equipment. Our mission has never
changed: We provide educational information to the NDT
community about MFL technology and the advantages of
deploying our MFL Scanners for FAST and ACCURATE inspection of
your plant assets. We have sold scanners around the world to NDT
service snecialists

MIDDLE EAST

Calibration

Sales Rental

MFE manufactures Non-Destructive Testing
(NDT) and Magnetic Flux Leakage (MFL)
inspection equipment. It's manufactures
and sells specialized storage tank and
pipeline MFL inspection tools to ensure fast
and efficient identification of defects in
facility assets. Using modern MFL detection
technology.

We serve a variety of industries with our
NDT, RVI and Environmental inspection
equipment. Our tools and accessories help
ensure safety in the workplace while
maintaining equipment integrity!  and
protecting our clients' bottom line. We offer
a large inventory of equipment from top

Qanufacturers.

Read more about MFE group and our latest inspection systems!

ENTERPRISES
INCORPORATED

INSPECTION
MFESOLUTION ND’;LECT

MFE GROUP

)

NDT Electronics provide our clients with
outstanding calibration and repair services
in the field on Nondestructive Testing at an
affordable price with a turnaround time
unmatched in this industry. In 2016, NDT
Electronics has joined the MFE Family, a

family company since 1994.

www.mfeenterprises.com

MIDDLE EAST

HQ, 150 Holder Lane, Dripping Springs, TX 78620, US (281) 441-8284
Cairo office, Egypt, (+2) 010 000 66 508, Sales@mfemiddleeast.com

WWW.MFEMIDDLEEAST.COM |

WWW.MFEENTERPRISES.COM |

WWW.MFE-IS.COM
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A limitless Inspection Community to Go!

ONLINE PORTAL

Find Everything Non-Destructive Testing Related!
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Global Publication

Grow your NDT business!

Be visible to the NDT community thru
NDT SCOOP Magazine
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% Advertise with us! A NDT
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CONVERSATION FACTORS

1 Centimeter = 0.3937 Inches 1 Inch = 2.54 Cms

1 Meter = 3.2808 Feet 1 Foot = 0.3048 Meters

1 Kilometer = 0.62137 Miles 1 Mile = 1.60934 Kilometers

1 Kilometer = 0.53996 Naut. Miles 1 Naut. Mile = 1.852 Kilometers

1 Sq. meter = 10.7639 Sq. Feet 1 Sq. Feet = 0.092903 Sq. meters

1 Hectare = 2.47105 Acres 1 Acre = 0.404686 Hectares

1 Sq. Km = 0.3861 Sq. Miles 1 Sq. Miles = 2.58999 Sq. Kms

1 Sq. Km = 247.105 Acres 1 Acre = 0.004047 Sq. Kms

1 Kilogram = 2.20462 Pounds (lbs) 1 Pounds (Ibs) = 0.45359 Kilogram

1 Metric Ton = 0.98421 Long Tons 1 Long Ton = 1.01605 Metric Tons

1 Metric Ton = 1.10231 Short Tons 1 Short Ton = 0.907185 Metric Tons

1 Liter = 0.2642 U.S. Gallons 1 U.S. Gallon = 3.785 Liters

1 Liter = 0.21997 U.K. Gallons 1 U.K. Gallon = 4.546.9 Liters

1 Cu. Meter = 6.2898 Barrels 1 Barrel = 0.159 Cu. Meters

1 Barrel = 42 U.S. Gallons 1 Barrel = 158.97 Liters

1000 metric tons of oil equiv. (TOE) 1000 barrels of oil Equivalent (BOE) 1000 metric tons of coal equiv. (TCE)
10 Tera calories (net) 1.43 Tera calories (net) 7 Tera calories (net)
41.9 Tera joules (net) 6 Tera joules (net) 29.3 Tera joules (net)
1.43 thousand metric tons of coal equiv. 0.204 thousand metric tons of coal equiv. 0.84 million cubic meters of natural gas
1.2 million cubic meters of natural gas 0.172 million cubic meters of natural gas 8.14 gigawatt hours of electricity
11.63 gigawatt hours of electricity 1.661 gigawatt hours of electricity 0.7 thousand barrels of oil equiv.
7 thousand barrels of oil equiv 0.143 thousand barrels of oil equiv. 27.78 billion (10°) BTUs (net)
39.68 billion (10°) BTUs (net) 5.674 billion (10°) BTUs (net)
Specific Barrel. * -
Degrees - ELHES [r Specific Barrels per .
API Grz\(r)l}g @ M I Gravity s (G Rough Gross Values in Btu Per Ib

25 0.904 6.98 7.09 Crude Oils 0.80 - 0.97 8.0-6.6 Crude Oils 18 300 - 19 500
26 0.898 7.02 713 Aviation Gasolines 0.70 - 0.78 9.1-8.2 Gasolines 20 500
27 0.893 7.06 718 Motor Gasolines 0.71-0.79 9.0-8.1 Kerosine’s 19 800
28 0.887 71 7.22 Kerosine’s 0.78 - 0.84 82-76 Benzole 18 100
29 0.882 7.15 7.27 Gas Oils 0.82-0.90 7.8-71 Ethyl Alcohol 11 600
30 0.876 7.19 7.31 Diesel Oils 0.82 - 0.92 7.8-6.9 Gas Oils 19 200
31 0.871 7.24 7.36 Lubricating Oils 0.85 - 0.95 75-6.7 Fuel Oil (Bunker) 18 300
32 0.865 7.28 74 Fuel Oils 0.92 - 0.99 6.9-6.5 Coal (Bituminous) 10 200 - 14 600
33 0.86 7.33 7.45 Asphaltic Bitumen’s 1.00 - 1.10 6.4-58 LNG 22 300
34 0.855 7.37 7.49
35 0.85 7.42 7.54
36 0.845 7.46 7.58
37 0.84 7.51 7.63 Multiples
38 0.835 7.55 7.67 micro = one millionth hecto = one hundred
39 0.83 7.6 7.72 milli = one thousandth kilo = one thousand
40 0.825 7.64 7.76 centi = one hundredth mega = one million
41 0.82 7.69 7.81 dec = one tenth giga = one billion (10°)
42 0.816 7.73 7.85 deca = ten tera = one trillion (10'?)
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