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In this ISSUE Topic of the Quarter - HTHA

High temperature hydrogen attack (HTHA) is a
phenomenon of metal degradation that is well
known in the petrochemical and refinery industry.
HTHA occurs in carbon and low alloy steels
exposed to high partial pressure of hydrogen at
elevated temperatures. Such damage has occurred
over time on the long-term exposure of steels in
hydrogen service. Equipment designed to be safe
as per engineering codes has experienced such
damages as well.

Detection of hydrogen attack is important to
assure safe operation of pressure vessels and
piping susceptible to such damage. HTHA can
lead to a catastrophic failure, which is a sudden

and total failure from which recovery is impossible
(See Fig 1 & 2).
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Topic of the Quarter - HTHA

HIGH TEMPERATURE HYDROGEN ATTACK

Core Capabilities:

B High temperature hydrogen attack (HTHA) is observed in steel exposed
to high temperature above 200 degrees. At high temperature atomic
hydrogen diffuses in steel. This hydrogen reacts with the carbon of steel
and forms CH4. This bubbles at grain boundary and forms voids

MC +4H =M + CH4

B These bubbles exert pressure and also coalesce resulting in fissures. The
growth of voids and fissures weakens the metal and hence the fissures
develop a major crack

M As per the guidelines of API941 and available latest Advance NDT
technique, TCR Arabia has trained and experienced team for HTHA
inspection.

B Below mention ANDT inspection technique are used by TCR Arabia for
detection, sizing and characterizing HTHA damage.

M phase array ultrasonic testing
(PAUT) and Velocity
Measurement
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B Time of flight diffraction
Ultrasonic testing and AUBT

B Total focusing method phase array
ultrasonic testing TFM-PAUT

B [n-Situ Metallography

HTHA training of TCR Employees in U.S.A

TCR Arabia recently completed training of its chosen staff on HTHA
Detection and Sizing (HTHA-40). The training was concluded at Houston,
Texas, U.S.A. by Lavender International last May 1-5, 2017.

HTHA course is designed to educate advance UT inspectors on methodologies
and techniques to more reliably detect HTHA. The course is founded on
extensive work and experience gained during industrial trials as part of the E2G
HTHA JIP. Lavender are custodians of the extensive E2G sample inventory and
this will be used for HTHA training and certification purposes.
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Certifications:

Microbiology Lab of TCR Arabia is now ISO-17025 / SAC Accredited
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Saudi Accreditation Committee (SAC) Declare that
TCR Arabia Co. Ltd. Lab . 839200l dygall 1w o7 85y pido
Address: Dammam ploall ;ylgisll
Scope : Food and agricultural ducliplig aglasll : Jall
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6olginll oagy §alall Jlpall 6
Has met the Requirements of Saudi Accreditation Committee {SAC) and has been accredited in compliance with SASO/ISO/IEC
17025 for the scope attached with this Certificate

aiall guyd) 7
SAC Chairman
I
,-"rJ N
slalz W Byagaut bl
(;l-nﬂ" alaIc O 22w Saudl Acormlitthoh Loreniay ;

Saad 0. Alkasabi

1BI05/1442 : g 2yl / Expire Date 19/05/1439: Janl ays /lssue Date N-T-00053
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Certifications:

Mechanical Testing Lab of TCR Arabia is now ISO-17025 Accredited

ACCREDITATION

R7-3M INTERNATIONAL
A2l SERVICE®

CERTIFICATE OF ACCREDITATION

This is to attest that

TCR ARABIA COMPANY LTD.
KING ABDUL AZIZ SEAPORT ROAD
DAMMAM, KINGDOM OF SAUDI ARABIA
32224

Testing Laboratory TL-783
has met the requirements of AC89, IAS Accreditation Criteria for Testing Laboratories, and has demonstrated compliance
with ISO/IEC Standard 17025:2005, General requirements for the competence of testing and calibration laboratories.

This organization is accredited to provide the services specified in the scope of accreditation maintained on the IAS
website (www.iasonline.org).

This certificate is valid up to April 1, 2019.

[’ C.P. Ramani, P.E., CBO
President

- = =accreditation bearing an earfier effective date. The
3 cevﬁﬁc‘:.am:bmn:esinv'aha suspension,
or

[ )
information, or contact IAS at 562-364-8201.

~~ INTERNATIONAL bt
N ACCREDITATION (
SERVICE"

INTERNATIONAL
| JAXSY AccrepiTatio
SERVICE®

In Recognition of
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Certifications:

Food Testing Lab of TCR Arabia is now SFDA Approved

Jgallg danll elnll ayall 7( PY
Saudi Food & Drug Authority g 5 % o
/14168 - el 25, doallg danll &slall &inll
51440/ 02/ 22 : pslall qub s
oo Vel Es . " SFDA
sl ol o 1 455 U Saudi Food & Drug Authority
O
R 9.?\.\."— pESA R )
License for a private Food lab
Saudi Food And Drug Authority hereby certifies that the following Lab: s U1 peal) O slgully shall Relal dgll S
TCR ARABIA COMPANY LTD. Sagusdl g pall )T eu 3 150 5 pi5ea
City: DAMMAM padi el
License Number: PFLF00008 g P
Date of Issue: 10/10/2018 »1440/02/01 oYl
Expiry Date: 17/08/2023 21445/02/01 sl Ayl
Is licensed to test and analyze food products subject to articles o (17,18,13,9,8¢ 2)2 5l daslh) A Sl amdy LY wasi § 05
(2,,8,9,13,14, 17) *. Under the private laboratory act, for a period of il Wb syl sl e Dlael Slyan it b lidy Lo el plss
Five years effective as of the date of issue. According to the list of clil) alall dndl o kaznn ey SlazeM dpsgnadl Aimlll o Sdazall OhLaY)
tests accredited by SAC and thereof SFDA-approved prices. <elglly
£19.01 9 o1 ST Jratad) nsglh (IR Lyt FPWRIER X |
SFDA Executive P, =h Official Stamp
——zi,’ <O
7,‘#/:. (JECR -7
Hisham S. AL jadhey
* According to the clS8Y PWRed in the bylaws of the Private Laboratory Act Aottt pllad dubdsht Wl b 35191 it o *
s made to this license will render it invalid, e Y of s 3y Qi Y ot in o 40
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Services Portfolio

MT, PT, UT, UTT, FM, PMI,
HT

Conventional NDT
Non-Destructive

Testin
9 Advanced NDT

ToFD, PAUT, Corr Mapping,
Helium Leak Test,
Thermography, MFL, ECT,
RFT, IRIS

Tensile, Impact, Hardness,
Bend, Elongation, Yield etc..

A

PWHT & Pre-Heating

v

WPS, PQR, WQT,
Recertification of Welders
etc..

v

Food, Water, Bacteria
analysis

v

Insitu Metallography, Failure
Investigation, RLA, FFS,
HTHA etc..

Inspection Manpower —p

NDT Technicians, Plant
Inspectors, Inspection
Engineers, Corrosion

Engineers

Civil Laboratory &

Field Services

Construction Material
testing for Concrete, Soil,
Aggregate and Field Test

Services

\4

Dimensional, Mechanical,
Thermal, Electrical
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Advance / High Temperature Inspection Techniques
01 Automated High Temperature Corrosion Mapping
02 Automated High Temperature Time of Flight Diffraction UT (ToFD
03 Automated High Temperature Phase Array Ultrasonic Testing (PAUT)
04 Hydrogen induced Crack Examination (HIC)

05 Stepwise Crack Examination (SWC)

Advanced Metallurgical Services

01 Root Cause / Failure Analysis
02 Remaining Life Assessment
03 Fitness for Service

04 Condition Assessment

05 Metallographic Replication /Insitu Replica
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Events

TCR Arabia Head Office & Labs are now shifted to new location in Dammam
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Events

Saudi Food and Drug Authority Accreditation
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Events

Trainings - Welding Technology and Qualifications

slaic lléaysgs willaisll

\Sl ¢/
109 il | A
Saudi Accreditation Committee

ISO 17025 Accredited SFDA Approved




ARABIA

@m»

TCR Arabia Company Limited

Inspection, Testing & Advisory
Redefining Reliability

Events

Trainings for New Spectrometer Unit
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Events

1 7th Middle East Corrosion Conference and Exhibit 2018, Manama Bahrain

International Accreditation Service, Awarding of Plaque of Recognition
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Events

TCR Arabia is pleased to announce that ASM International is publishing a book authored by our
Director Mr. Paresh Haribhakti on "Failure Investigation of Boiler Tubes". Book your copy today at
www.asminternational.org/05243G or call 800.336.5152

FAILURE INVESTIGATION OF BOILER TUBES:
A COMPREHENSIVE APPROACH
PARE (TH, JOS

Scheduled Release: August 31, 2018

Product Code: 05243G | ISBN: 978-1-62708-156-6
Hardcover | Estimated Pages: 500

Failures or forced shutdowns in power plants are often due to boilers, and

@n—Member:%Sl%
ASM Member: $365 $149

Prepublication prices good
through August 31, 2018

TABLE OF CONTENTS

TTHE AUTHOR

Introduction to Boiler Technology
An Overview of the Functioning
of a Thermal Power Plant
Metallurgy of Steels and Related
Boiler Tube Materials

Materials for Boiler Tubes

CHAPTER 5

Tools and Techniques for Material
Characterization of Boiler Tubes
CHAPTER 6

Damage Mechanisms with Case Studies

Role of Water Chemistry in
Boiler Tube Failure

R8
Remaining Life Assessment of Boiler Tubes

Pa—]\v¢

INTERNATIONAL

particularly failure of boiler tubes. This comprehensive resource deals with
the subject of failure investigation of boiler tubes from basic fundamentals to
practical applications.

Coverage includes properties and selection of materials for boiler tubes,
damage mechanisms responsible for failure of boiler tubes, and characterization
techniques employed for investigating failures of boiler tubes in thermal power
plants and utility boilers of industrial/commercial/institutional (ICl) boilers.
A large number of case studies based on the actual failures from the field are
described, along with photographs and microstructures to allow for easy
comprehension of the theory behind the failures.

This book is geared to practicing engineers and for studies in the major area of
power plant engineering. For non-metallurgists, a chapter has been devoted
to the basics of material science, metallurgy of steels, heat treatment, and
structure-property correlation. A chapter on materials for boiler tubes covers
composition and application of different grades of steels and high temperature
alloys currently in use and future materials to be used in supercritical,
ultra-supercritical, and advanced ultra-supercritical thermal power plants.
A comprehensive discussion on different mechanisms of boiler tube failure is the
heart of the book. Additional chapters detailing the role of advanced material
characterization techniques in failure investigation and the role of water
chemistry in tube failures are key contributions to the book.

The authors have long-standing experience in the field of metallurgy and
materials technology, failure investigation, remaining life assessment (RLA),
and fitness for service (FFS) for industrial plants and equipment. They have
conducted a large number of failure investigations of boiler tubes and have
recommended effective remedial measures in problem solving for power and
utility boilers.

ORDER YOUR COPY TODAY AT

www.asminternational.org/05243G
or call the ASM International Service Center at 800.336.5152.
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Staff Skills Enhancement

Certifications achieved by TCR Arabia employees in the 37 Qtr. 2018.

Laxmikant Kushwaha SABIC PAUT Certification

Client Appreciation Letters

e ] |
certificate of appreciation certificate of appreciation

Presented to Presented to

Shaik Irfan Allabakshi
For his dedication and outstanding contribution to the Saudi Aramca,
Gas Treat Unit 3 T&l Team

Ummar Thaively
For his dedication and outstanding contribution to the Saudi Aramco,

Gas Treat Unit 3 T&l Team

asgauilgioll B

saudi aromco

certificate of appreciation

Presented to

Veeramani Ramasamy

For his dedication and outstanding contribution to the Saudi Aramco,
Gas Treat Unit 3 T&l Team

L

/£ i i gl

Mohammed Al-Wadie
HGPMD Superintendent.
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Client Appreciation Letters

oo Certfcateof Apreciatio ihcd - Certicate of Apprecition

This Certificate is presented to

Mohammed Mokaram
NDT Technician

This Certificate is presented to

Venkatesh B.)
NDT Techuician

Inecogntion of Reporting a High Valug EHSS Observation
On 217 Sep 2017.

| Recogaition of Reporting a High Value EHSS Observation
On 19" Sep 2017,
«"/_\'.

§ oy

Al . A Gaaw

Abdullzh M. Al Garawi Presi & CEO

Pregice: & 0

g%iluy
sdfeo

04" December 2017

“ g sens 2262 D5 205 P 2 mor W
o Saudi Tunisian Electricity, Gaz & Industrial Services EMPLOYEE WORK EXPERIENCE CERTIFICATE

TO WHOM EVER IT MAY CONCERN

This is to certify that Mr. Wagas Qasim from MS TCR ARABIA was assigned as
a Plant Inspector during SFV Scheduled Shutdown 2017. He has fulflied his
duties to our satisfaction with respect to his assigned designation in this S/D and
he was involved in the inspections for piping, welding, equipment and lead the
other disciplines with full dedication and found reliable, sei-motivated, and
trustworthy. We strongly recommend him to any petrochemical industry, which
are undergoing any Tum around and Shut Downs.

CERTIFICATE OF APPRECIATION

This is in ition of the P by
We wish him best of luck for his future Assignments and Endeavors.
TCR Arabla company
Thanks & Best regards
The p ism and ing dedication of the truly made our

projects success

% Mumtaz Zaidi

Sr. Inspection Engineer

P TN TN TN T T, T, T T T, T o |

B R R

vz :
slaic illéaysge wllaisldl — ’& i
K - Saudi Accreditation Committee J;

1-2015 Certified ISO 17025 Accredited SFDA Approved




TCR Arabia Company Limited

@m» e e .
ARABIA Inspection, Testing & Advisory

Redefining Reliability

New Staff

TCR welcomes its new team members and wishes them great success ahead

Mr. Hussam Alamri - Welding Inspector Trainee - WQT Department

Mr. Hussam has a bachelors degree in mechanical engineering, He also have a membership in Saudi Council of
Engineers, He got many courses such as PMP, NLP, Autocad, MAT Lab, solid work and ANSYS Mechanical. He worked
as volunteer in STEM event (2017) and Gawth team for searh and rescue.

Mr. Bareer AI-Ghumgham - NDT Technician - NDT Department

Completed High school and acquired English certificate, trained in the higher institute for engineering and petroleum
for 2 and half years, Has knowledge on NDT, PT, MT has completed OHSA with certificate and mechanical inspections.

Mr. Jassim Ibrahim - NDT Technician - NDT Department

An experience NDT technician worked in NDTCCS for 2 months and in Songshang & Abdullah Al Sheikh Co. as
welding technician from 2013-2017, his qualification includes acquiring diploma in Mechanical inspection and NDT
technology from technical higher institute for engineering and petroleum.

Mr. Abdullah Mohammed Al-Hasson - Sales Coordinator — Sales Department

Mr. Ahmed has vast knowledge when in terms in NDT, he graduated with Mechanical Inspection and NDT
Technology. His skills list in Radiographic Testing, Ultrasonic Testing, Penetrant Testing, Material Testing
and Post Weld Heat Treatment is only few listed in his resume. He believed that joining TCR makes his skills
improve and he is confident that growth with TCR makes him dwell in the field of the career he chooses.
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