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High Temperature Inspection - Techniques @EE)IA

m Service Description
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Automated High Temperature Corrosion Mapping

Automated High Temperature Time Of Flight Diffraction UT (ToFD)
Automated High Temperature Phase Array Ultrasonic Testing (PAUT)
Hydrogen induced Crack Examination (HIC)

Stepwise Crack Examination (SWC)
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High Temperature Inspection - Introduction @Eﬁﬁ

High Temperature Applications / Online Inspection Techniques

High Temperature ToFD and PAUT Ultrasonic inspection is a non-destructive testing method to
inspect Plant Equipment/piping welds and parent metal while in-service for corrosion and In-
service defects. The benefit of this technology is the ability to detect and monitor corrosion and
In-service defects of Plant piping & Equipment operating at elevated temperatures up to 7000

F (350°C).

The primary applications of High Temperature PAUT (HT), ToFD (HT) and Corrosion Mapping
are in-service Piping, Vessels and Tanks. High temperature PAUT (HT), ToFD (HT) and
ultrasonic inspection systems can also be used to locate wall thinning, determine corrosion
rates and monitor defect growth rates for engineering evaluations. Determining corrosion rates
and defect growth rates while equipment is on-stream can assist Engineers and Operational
personnel to schedule T&I’s and equipment repairs and replacement, therefore lowering the
overall risk to the facility.

www.tcr-arabia.com Proprietary & Confidential © 2018




High Temperature Inspection - Benefits @]\?AE)IA

High Temperature Applications / Online Inspection Techniques

Benefits;

Reduced down time of the plant, by improved maintenance planning

Reduced shutdown time by improved RBI input

Reduced production losses as inspection of an industrial plant can be carried out online
Determine corrosion rates and monitor defect growth rates for FFS -engineering evaluations
Monitoring of cracking growth and corrosion spots during production.

Inspection of on-line repaired areas, in accordance with ASME code case

Wall thickness mapping of the area, before making hottaps

Accurate corrosion monitoring and defect detection up to 350 deg C, on critical positions
Significant reduction of risks on weld repairs during the construction phase of heavy wall vessels
or “golden” welds at eleveted temperature.

YVVVYVY VVYVYY

» Provides immediate feedback.
» Digitised inspection records for future reference and verification
» Highest consideration of your health, safety and environment (HSE) rules
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High Temperature Inspection - Resources @E@A

Number of Number of  Number OF '.‘lrgnll_lgirdOf
TECHNIQUES AUT Approved  Olympus oo y
Scanner Technician Equipment .
Equipment
Automated High Temperature
Corrosion Mapping 2 4 2 2
Automated High Temperature PAUT
2 4 2 2
Automated High Temperature ToFD
2 4 2 2
Stepwise Crack Examination (SWC)
2 4 2 2
Hydrogen induced Crack
Examination (HIC) 2 4 2 2
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High Temperature Inspection - Software @E@A

Use of ES Beam Tool 7 for phased array inspections and ToFD inspection at elevated
temperatures to compensate for thermal gradient effects, based on BeamTool 7 newly
enhanced high temperature add-on module. The module provides:

» Temperature distribution visualization inside the wedge at the inspection temperature.

» Advanced focal law calculator to calculate focal laws for generation of plane waves and
focused beams in a hot test piece compensating for thermal gradient effects inside the
wedge.

» Wedge delay calculation based on skewed beam paths inside the wedge with updated
velocity of the piece at high temperatures.

» Law file export tool to transfer calculated high temperature focal laws and wedge delays to
the phased array instrument for efficient beam formation at elevated temperatures.
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High Temperature Inspection - Software @E@m

High temperature law files generated by BeamTool can be used along with high temperature
wedges to facilitate phased array inspections at elevated temperatures for technicians to
perform accurate inspection with compensations of temperatures effects on the scan results
leading to accurate indication detection and positioning at elevated temperatures.

PA Probe
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High Temperature Inspection — Scanner <>1R ’

Specifically designed to operate in the demanding inspection environments up to 350°C, the
automated solution scanner kit incorporates the Temp-Master wedge kit for both corrosion
mapping and weld inspection. The durable design allows for extended periods of exposure
at 350°C while limiting the operator’'s exposure to harsh environments increasing safety,
scan quality and repeatability. The scanner is operated from a remote laptop preloaded with
the operational software and cooled by a dedicated pressurized air supply system. Add the
optional 12’or 18” inspection arms and increase the automated inspection capabilities to
size-constrained inspection regions.
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High Temperature Inspection — Probes & Wedges @E@A

Custom made high temperature probes and wedges are built from plastics resistant to high
temperature degradation, and equipped with a cooling jacket around the array or cooling
irrigation holes for air and water flow.

» Heat resistant material engineered to handle temperatures up to 350°C.
» Vastly increased inspection angle range and sizing accuracy.
» Improved water jacket design, compatible with corrosion mapping and weld.

» inspection wedges that achieves increased cooling capacity of probe mounting face.
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High Temperature Inspection — Projects
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Petrorabigh
Northern Cement
Factory

Saudi Aramco

Saudi Aramco

Saudi Aramco

Saudi Aramco

Saudi Aramco

Rabigh

Turaif

Safaniya

Ras Tanura

Safaniya

Hawiyah NGL

Jeddah
Refinery
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HT Corrosion
Mapping

HT PAUT

HT Corrosion
Mapping

HT Corrosion
Mapping
Automated

Corrosion Mapping

Automated
Corrosion Mapping

Automated
Corrosion Mapping

Detection of Corrosion & H2S
Cracks at 150°C

Detection of in-service cracks on
kiln tyres at 200°C

Inspection of KO Drum for HIC
detection at 150°C

Inspection of in-service lines for
HIC detection at 180°C

Detection of Corrosion rate at
normal temp.

Detection of Corrosion rate at
normal temp.

Detection of Corrosion rate at
normal temp.
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Appreciation Letters from Clients

Appreciation Letter

SABIC (Urited) appreciates the efforts of TCR Arabia In providing quaily
NDT Servis durng the EG1 plant Shutdown i December, 2010.

Eforts of Inspeciors fom TCR Arabia helped us completo e desired
Tumaround i th speced tme.

Wie wish TCR Arsbia greal sucosss and anticpate avaling ther servioss In
aure

Best regarcs,
P

Homam AkMadini
Inspection & Comosion Secton Head

Lisaw il

a : “ ; N ibn sina

THIS CERTIFICATE IS AWARDED TO

TCR Arabia Company Ltd.

©On behalf of IBN SINA

we would like to them,
for their valuable contribution in successful completion of
“Corrosion Mapping Services of Piping System"” for both Ibn Sina plants,
from January 2010 up to June 2011.

%7&

Abdullah A, Al-Soufi
Reliability Manager

Ali G. Al-Ghamdi
Reliability Inspection
tion Head -A

£agloase i) o
Advanced Petrochemica

ol a5y
Company

APPRECIATION LETTER

canar raman, NOT I
“pections
Bec

We would
short notic

Gasem M. Fal

Maintenance & F ity Manager

assan, Country Manager

ur servces
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Darmam, K8 o Glowa ol
T Natio - GRS Aabin, g
Atienon : . Syed Amoon Hassan an
Saia Suparvec, 5
TR o TEFIN, Kl Pl
subjoct ApprecatonLoer
suttet TorD Servicesnour Petroraih Project : ontoter T s
Rotorence :1800-R31 SUBUEC.008 Rtrence | Tof Sandcein o UOU Pofctn Plcrabich [Pl 51— —
5 e 20 T —
Dear Sk Beaieach M rsrn PMI & PWHT Services in Khurais. wx - (BS352701
e o 19 v, 50 s b oy e 1 Al
it I scope of Tor o compets in ou U0 Froect —
i cotrton ovarde b complton o P Pt firiedcy Appreciation Letter
e ot & it by o TR A v st 11 gves s roat ploaur fo hve recogrize o comifed compary oferng D At LD
10 0 e vl and aseing s 1 axocutg h rfec . honer
e ot oo frardfr 8 1o e otrah aih TOR A b Conying o s b a she snca Ocawer, 27 o Cooperaton v f e wniin e cmnied s oy b e TCE Arsia

pofocis actoss the Kingdom o Sauch Arabis

n ot of SNOPEC, wo hrk you ore agn o your gt 1 ur
projec whch completed i ho o of My, 2

Bt regarcs,

e g o v of s pcfoct s phonormonal TR A1oirs

TEKFEN vl be pleased 1o avail he services of TCR Atabia in ol s projects
actoss the Kingdom of Soudi Arabic

o ance agan hark you o he rect suppt ond commiment cipayed

asioting us n our project in Khrais by offcing Automatied Ulasorc Tesiog,

g ) P Mol i S d o Wk
Treatme o commend s appreciaethe proisiceatise o TCH Arsbia
1 cxscting e profe i e 0o eapcs o

We wish the TCR Arabi tesn a gest succeas in the yearsf0 come and we woeld

oy TCR Arabla I our project

e Kol

s 6 01318
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Thanking you,
ey,

S\ ;‘?/
Omer ULGEN
Project Manager

o M Syed Armeen Hassin, cm.ry Mansger
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Staff Trainings:

AN TR

ARABIA

Training / Seminar Attended By

Title

Corrosion Mapping * Nagesh Shinde

Thermography
Services

Phased Array UT

High Temp PAUT

Tube Inspection

*  Mohammed Ehsanulla

*  Abdul Raheem
*  Dinesh Gupta

* TCR Team
* TCR Team
* TCR Team

www.tcr-arabia.com

Organized by Location

Technology Design Chershire, UK

Scanstar Chennai, India

Eclipse Scientific, CANADA Jubail, KSA

Eclipse Scientific, CANADA TCR Office, Dammam
EIS Inspection, INDIA TCR Office, Dammam
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Major Clients:
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