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1. About TCR Engineering Services

Founded in 1973, TCR Engineering Services (TCR) is Indiaiest reputed and established NABL and ISO 17025
accredited independent Material Testing Laboratory, Third Party Inspectionand Quality Assurance Company TCR
Engineering Consulting FZE, based in Dubai, UAE controls the overseas operations andahatrong Middle Eastern
presence with offices in Kuwait andDammam, Saudi Arabiaas well asrepresentative offices in Malaysia Nigeriaand
Washingon DC, USA.

The services TCR provides includdechanical Testing Metallography and Miscroscopic Sudies (SEM, Optical Microsocope,
EDS, EDAX, XRD, TENDhemical Analysis, Positive Material Identification (PMI including onsite carbon detection), Non
Destructive Testing (UT, DP, MP, PT, Automated UT using Talfid Phased Array Helium Leak Detection, Ferrite
Measurement, Portable Hardness Eddy Current Testing Welder Qualification (as per ASTM, ASME and API), RoHS
Complance Testing, h-situ Metallography (with SEM and EDAX),d@rosion Testing (HIC an&SC Salt Spray, Integranular
Corrosion), Risk Based Inspection as per API 581, Failure Analysis, Fitness for Service as per API 579, Vendor Evaluation,
Factory Audits, Third Party Inspection, MetallurgitaProduct Evaluation, Post Weld Heat Treatment, Manpower
Deployment, TrainingEngineering Design and Analysis (CAD, CAM, CARgineering ResearchReverse Engineeringind
Consultancy using NDT Level Ill and AWS/CSWIP inspectors.

TCR Engineering Servicegndertakes material testing as per international standards and specifications as defined by
ASTM, NACHIN, AWS, APIASMEBIS, IS, ISOand others. Testing can also be done as per clieatipplied specificatiors.

Customers worldwide use TCR's services tdramatically improve and certify their products, validate material quality,
ensure innovation in the marketplace, and to achieve significant competitive advantages. As a result, these companies
are bringing the right products to market, at the right timeat the right cost.

Till date, TCR has worked with rare than 2000+ quality driven clients (from India and rest of the world)in Aerospace,

Automotive, Oil Refineries Petrochemical plants, Chemical Processing, Defenseilectronics,Nuclear Power and Capita

Goods manufacturingindustries to determine material properties,improve product's performance,assist to develop new

and better products or materials, evaluate remaining life of an industrial equipment,determine whya component & ¢
performance expectatians were not met, or to identify why a product may have failed.

The multidisciplinary certified and experienced personnelteam of professionals at TCR includes: metallurgical,
mechanical, electrical, and chemical engineers; materials scientists; chemistghysicists; NDT inspectors and computer
scientists who have the qualifications, the education and the experience to meet rigorous standards in the testing field,
whether serving the Private and Public Sector, Government or the Military.

Customer Service Rpresentatives, at TCR, provide clients with dp-the-minute information on the status of a sample
through the in-house laboratory information management software. The need for responsiveness is something understood
by everyone in the companyTurnaround time has been improvedwithout sacrificing quality by operating 12 hours a day
in the lab, 16 hours a day in the machine shop.

TCR Advaned Services, a TCR Engineering service partrmympany, has its laboratory in BarodaTCR Advanced, also

accredited to ISO 17025 standards offers specializedservices in the field of Metallography,including Failure
Investigations, Ins i t u Met al |l ography for pendace degradation.e Ihdaeniezation ef ghei p me n t
components, Selection of materials of consuctions, Weld repair solution etc.

In recent years, TCR has been recognized as one of the most innovative, successful, anddestviing private companies in
Inda. The company won the prestigious award f rRrm vNAAGE Senctteorr
September 2007.

A. Laboratory Accreditation

TCR Engineering Services is a Bureau of Indian Standards and NABL accredited laboratory. NABL approval is from
National Accreditation Board for Testing and Calibration Laboratorief)epartment of Science and Technology,
Government of India.NABL provides laboratory accreditation services to laboratories that are performing tests /
calibrations in accordance with 1ISO 17025.
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ISO/IEC 17025 includes the quality system requirements of ISO 9001 and aditinal requirements to demonstrate
that the laboratory is technically competent and able to produce technically valid data and results.

National Accreditation Board for National Accreditation Board for
Testing and Calibration Laboratories Testing and Calibration Laboratories
Department of Science & Technology, India Department of Science & Technology, India
CERTIFICATE OF ACCREDITATION ; CERTIFICATE OF ACCREDITATION
TCR ENGINEERING SERVICES PRIVATE LIMITED TCR ENGINEERING SERVICES PRIVATE LIMITED
has been assessed and accredited in accordance with the standard has been assessed and accredited in accordance with the standard
ISOMEC 17025:2005 ISOMEC 17025:2003
“General Requirements forthe Competence of Testng & Calibraton Laboratories” *General Requirementsfor the Competence of Testng & Calibraon Laboretories”
forits facilties at forits facilites at
MUMBAI MUMBAI
in the field of inthe field of
MECHANICAL TESTING CHEMICAL TESTING
Certificate Number  T-0368 Certificate Number ~ T-0367
Issue Date 08/02/2008 Valid Until  07/02/2010 Issue Date 08/02/2008 Valid Until 07/02/2010

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to
continued satisfactory compliance to the above standard & the additional requirements of NABL. continued satisfactory compliance to the above standard & the additional requirements of NABL

behalf of NABL Signed for and on behalf of NABL

7(%.,,» \all N G Gt b Ko it

Dr. Aparna Dhawan Dr B. Hari Gopal Dr T. Ramasami Dr. Aparna Dhawan Dr B. Hari Gopal Dr T. Ramasami
Convenor Director Chairman Convenor Director Chairman

Signed f

ot~

i) ~ ——— e _—

TCR is one of the select few test houses, in India, to be on the approved list of such organization as Bharat Keav
Electrical Ltd., Nuclear Power Corporation of India Ltd. (NPCIL), Larsen & Toubro Ltd. (L&T), Engineers India Ltd. (EIL),
Toyo Engineering India Ltd., Oil & Natural Gas Commission (ONGC), Bhabha Atomic Research Centre (BARC), Vikram
Sarabhai Space CentrgVSSC), Dept. of Defense, DGS&D, Indian Railways, Mumbai Municipal Corporation, Dept. of
Telecommunications,Electronic Corporation of India Ltd and others.

TCR is also approved by international recognition bodies includirigalliburton, Schlumberger, Wasila, American
Bureau of Shipping (USA), Bureau Veritas (France), Lloyds Register of Shipping (UkJ\&ske Veritas (Norway), SGS
(India) Ltd. Indian Register of Bipping, Mercantile Marine DeptBureau of Indian Standardsand others.

T C R &twusd goality system (accredited to ISO 17025 for Mechanical, PMI, RoHS and Chemical testing) assures
that all sample specimens are properly handled, machined, tested, examined, and inspected in accordance with test
requirements.

The mission of the Quality Assance Department is to maintain the ISO 17025 established standards of quality, and
for the development and application of the systems and procedures necessary to meet or exceed the quality
requirements of all customers.

The Quality Assurance Department aalucts frequent and vigorous internal audits to ensure the highest possible level
of quality in support of the TCR service offering.

B. Company History

Growth and downturn. Boom and bust. High and low. Economic and business cycles are in constant flux, rdyivi
change and have a lasting impact on industry structures, the role of technology, customer behavior, the creation, and
the destruction of markets. It is a tall order for any firm to deal with this paradigm as it strives to maintain its survival
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Organizdions need a trusted partner who will help them navigate through these ever changing conditions. TCR
Engineering Services has not only survived these cycles in the last three decades but has also remained true to its
customers and helped them weather theseeconomic uncertainties.

Engineering
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2. Material Testing Services

TCR Engineering Services' ability to provide value to our metal testing customers is based on organinngtiple talents

into a focused set of technological capabilitiesTCR provideseveral testingservices, but, no matter which disciplineg/ou
choosg one thing is certain. When you send a sample to TCR, you can have confidence in the results, because you are
working with a company that has a reputation for being meticulous.

Engineering Consulting

Hekallurgical
Services

Roob Cause
Ppiyect Sowrcing
_ Falure Snaby @ Carcer
on-site QA Services | . Development
Contract Lab Software
RED Frodusts

Non Destructive Third-Party
_ UTRT,OP, Welder I M I
GQualificationy I:; Smi:g:m

TOFD
Auto UT
Material Testing Laboratory
Hechanical Corrasion
Eremcal Anstes Herslioarashy
e

AETM
Methods

Remaining Life Asgessment
In-su Metallography

Maching
Shop

Chemistry | Foectrascepy

| mens || mace |
Complhance (Sowr Gat)

Lead
Inspecticn

A. Mechanical and Physical Testing
TCR provides a@mprehensive range of Mechanial Testingserviceswith a dedicated machine shop to assist in sample
preparation.

The Mechanical Testing Facility aTCR conductgensile tests for understanding the strengthcharacteristics of a material
and provides precise determination of Proof Stres by the attachment of various electronic controls and extensometers.
Testing temperatures range from 50°C to 850°C and beyond for particularly high temperature applications. The
Mechanical Testing department at TCR performs a range of Impact tests, inciag 1zod and Charpy testing from 100°C to
-196°C. Highly specialized pressure test facilities are also available.

TCR iswell equipped todetermine mechanical properties of materials andsolve a wide variety of technical problems for
industry. Mechanical Testing Facilities available at TCi India include:

Universal Testing Machine of Capacity 100 T with Electronic Extensometer
Universal Testing Machine of Capacity 40T

Universal Testing Machine with Extensometer of capacity-A.3T
Fatigue Testing and CTD

Charpy Izod Impact Tester

Charpy Impact Tester (ASTM E 23)

Brinell / Vickers Hardness Testeand Rockwell Hardness Tester
Rockwell Superficial Hardness TesteMicro Hardness Tester
Hydraulic Test Pump

Shadowgraph

Erichsen Cupping Machine

=4 =4 =888 _8_9_9_9_°9
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The following are also available: Welder Qualification, Bend Tests, Compression Tests, Flaring and Flattening Tests,
Hardness Testing (Rockwell, Brinell, and Superficial Micro Hardness), Nick Break, Drop Weight, Proof Load, Hydraulic /
Pneumatic Test, Component Testinggnd more.

Superior technology, responsive versatility, and quality performance ensures reliable and fast turnaround on all test
results. A dedicated inhouse sample machine shop ensures that all test samples are machinednsite. Experts in the
Machine shop are capable oflow stress grinding and machining susize specimens to very close tolerance®rofessionals

in the machine shop can custom design fixtures, mount specimens for metallography examinations, and custom fabricate
TOFD weld blocks for NDT opsors.

Equipment at the machine shop includesCNC wire cut machine, milling and lathe machineacksaw, drilling machine,
stressfree grinding equipment, saws, surface grinders, and other tools.

Complete List of Mechanical Testing services at TCR include
Mechanical Testing Rates

Tensile / Transverse/Compression test

Tensile test at an elevated temperature upto 850 Deg C

Ball Test

Bend test / Reverse bend / Rebend / Root / Face / side bend test
Flattening / Flaring Test

Re-bend test including ageing

Proof load test on Nut up to 40000kg

Proof load test on Nut over 40000kg

Full size breaking of bolt

Wedge load test / Head soundness test

Compression test of springs (upto 3 readings)

Tensile test for fine wires/foils

Charpy V notch Impact Test (a) R. inclusive of sample machining charges as per ASTM E23 (for a total set of 3
specimens and 3 readings)

Impact Test upto & 60°C

Impact Test belowd 60°C

Hardness test Rockwell A, B, C

Vickers hardness test

Brinell hardness test

Jominy end quench test (whout normalizing heat treatment)
Sectional weight of CTD bars

Surface Characteristics of CTD Bars

Hydraulic / Pneumatic Test inclusive of sample preparation charges
Shear Test

Proof Load / Slip Test on fabricated items such as clamps and assemblies

B. Metallography Tests

Qualified metallurgists at TCR are experts in Metallographic preparation & examination to evaluate the characteristics of

met al s. They can access a material ds heat treat ment co
undertakes Macro and Micro examination including Weld Examination, Case Depth and Decarburization Measurement.

Micro Hardness Testing and Coating/Plating evaluation is also undertaken.

The Metallography department has the statefthe-art Inverted Metallurgical Micoscope Olympus GX51 and the Leco
500 Microscope with an Image Analysis System. The team has{ouse developed microstructure characterizer software
that assists with the analysis of images to determine the micro structural degradation due to creep. Thefsgare can also
calculate the graphitization, depth or width of decarburization, phase/volume percentage, grain growth, inclusion rating,
particle size, volume percentage, particle count, porosity and coating thickness.
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TCR can undertake metallurgical evalation using SEM, EDAX, XRD and TEM as well. The range of services in
metallography at TCR include:

Microstructure Examination (Routine) with two photographs

NDT microstructure with two photographs

Microstructure with Comment on Heat Treatment

Microstructure examination for failure related study

Grain size distribution chart on Image Analysis (With print out)

Prior austenite grain size measurement (including heat treatment charges)

Prior austenite grain size measurement by Mc Quid Ehn method

(including calburizing)

Oxidescale/Nitriding/Carburizing/Decarburizing/Coating 8 Measurements. (Avg. of 3 readings) , over and above
microstructure examination charge

Grain size Measurement as per ASTM E112 with photograph

Linear measurement, up to 3 measurements,

over and above macrostructure/microstructure examination charge

Each Additional linear measurement

Inclusion Rating as per ASTM E45 Method A with photograph

Inclusion rating as per ASTM E454 with photograph

Color Metallography (With two Photos)

Delta ferrite from SS weld microstructure, Sigma phase, volume fraction by microstructure examination (Avg. 5 frames)
% Nodularity, Nodule Count as per ASTM A247

Porosity Analysis as per ASTM 276

Decarbization level as per ASTM E 1077

Phase Distribution as per ASTM E 25/ 1245

Powder particle size measurement (Avg. 5 frames)

Coating Thickness Measurement as per ASTM B 487

Retained Austenite measurement with electro polish and copper deposition method, and calculation on image analysis
software from microstructure examiration. (Avg. 5 frames)

Micro-Hardness Testing

Micro hadness profile for case depth measurement (max. 10 readings)

Macro Etch Test up to 100 mm (Including Photo & Comments)

Macro Etch Test Between 100 to 200 mm (Including Photo & Comments)

Macro Etch Test @er 200 mm (Including Photo & Comments)

Fractography by Stereo Microscope

Fractography by SEM

Coating thickness by SEM

Microstructure Examination Test With Photograghs, Grain Size Comment on Carbide Precipitation, Nitrides & Intermetallic
Phases In Haz, Brent, Weld As Per 262,E-112 for Inclusion Rating

Hydrogen Embrittlement on Copper

Ferrite as per ASTM E562 per phase per sample

Intermetallic Phase (Chi, Sigma, Laves Nitrate Carbide) per phase per sample

Intermetallic Phases in Weld Parent Material (PM), Heat Affected Zone (HAZ) per phase per sample

Microstructure test with photograph (for Sigma Phase )

Microstructure test with photograph (for Ferrite content)

Analysis of a given SEM Image for particle size and particle size distribution (max/misize/frequency information) of the
dispersed phase in a continuous phase matrix.

Cost to prepare the sample for placement in SEM sample chamber

SEM Analysis with single image

Delta Ferrite Measurement by Ferritscope

Pit Dimension Measurement

EDAX [ EDS Aalysis

XRD Analysis

Insitu Replica interpretation only on a client supplied replica. Please note that TCR will not be held responsible for
accurate data interpretation in areas where a TCR technic
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C. Chemical Analysis

An inherent strength of TCR Engineering Services is the ability to successfully undertake analytical chemistry assignments.
With an everexpanding senior staffed team of highly qualified Analytical Chemists experienced in using the full range of
analytical instruments which include stateof-the-art Spectrometers and Wet Chemistry lab facilities, TCR can cater to all
analytical requirements for Ferrous, Non Ferrous Metals, Ceramics, Glass, Refractory, Minerals and Ferro Alloys.

The chemical department can analyzeamples in all forms including drillings or turnings, solid samples and liquids.
State-of-the-art equipment available at TCRncludes

Opticd Emissions Spectrometer (OES)
Inductively Coyled Plasma (ICP) Spectrometer
Glow Discharge spectrometer (GDS)

Atomic Absorption Spectrometer

Automatic Carbon Sulphur Determinators

E E E EE]

The Classical Wet Chemistrybench chemistry) department uses Gravimetry and Titrimetry procedures to analyze
chemical composition of materids, and assists in the identiftation of unknown materials and gaining an understanding
of their chemical composition, structure and function. Most classical wet chemical methods can accommodate
comparatively small amounts of a sample in diverse shapes or form&ully compliant to environmental standads of India,
the wet chemistry department at TCR is sought by leading companies all over the world faace chemical analysis to very
low detection levels.

The complete range of Chemical Analysis Services at TCR includes:

Chemical Analysis by Classical ¥ Method

Ferrous metals (including) C, S, P, Mn, Cr, Mo, Ni

Non Ferrous

Refractory, Ceramics and Minerals, Ferro alloys (in, FeSi, FeMn-Si, FeMg-Si, Low C F&€r, FeMo)
Non Ferrous metals (each additional element)

Elements such as Co, Al, W, Cu, SH, Mg, V in steel

Nitrogen / Boron / Palladium (each element)

Purity of Cu

Purity of Al, Zn, Pb, Ni, Bi, Cd, Sn, Mg, W, Ti

Oxygen Analysis and Hydrogen Analysis

Chemical Analysis by Spectrometers

EDAX analysis

Complete Chemical Analysis upto 8 elements
Impurities in PPM Level using AAS or ICP

Steel and Cast Iron

Determination of any one element (%C)

Determination of any one element (Mn, Si)

Determination of any one element (Ni, Cr, S, P)

Determination of C, Mn, Si, S, P

Complete analysis of Low Alloy &€l up to 8 elements including C, S, P, Si, Mn, Ni, Cr, Mo
Determination of any one element in Stainless Steel

Complete Analysis of Stainless Steel up to 8 elements

Determination of High Alloy element (Cr, Ni, Mn)

Determination of some special element (@, Ti, Co, V, W, Al) per element
Complete analysis of High Speed Steel (8 elements) per element
Determination of Mo%

Determination of V%

Nitrogen in steel
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Non Ferrous Material

Copper Base Alloys

Determination of any one element
Complete Analysis of 6 elenents

Purity Test of Cu

Purity test of other non ferrous element

Tin, Aluminum, Lead Base
Determination of any one element
Complete Analysis of upto 8 elements
Purity Test

Only Aluminum %

Ferro Alloys
Analysis of Main Element

Each Subsequent element

Other Tests

pH Value Determination

Sand Content (as Sio2)

Acid Insolubles

Sulphates, Chlorides, Silicates, Carbonates, Oxides of Iron per element
Elemental analysisd Calcium, Magnesium, Potassium, Sodium, Iron per element

D. Oil Analysis-Ferrography

Ferrogrgphy (Oil analysis) is a series of laboratory tests to determine the condition of used Lubricants and equipment
components, over a period. A trend of Wear Particle Concentration typically presents the opportunity for Maintenance
programs from breakdown to ke more proactive.

There are six basics wear particle types generated through the wear process. These include metallic particles that
comprise of Normal Rubbing Wear, Cutting Wear Particles, Spherical Particles, Severe Sliding particles, Bearing Wear
Particle (Fatigue Spall Particles, Laminar Particles) and Gear Wear (Pitch Line Fatigue Particles, Scuffing or Scoring
Particles). There do also exist sand and dirt particles responsible to generate wear particles in the system.

Benefits of Ferrography

A Ruetidn in unscheduled downtime due to wear of rotary components like bearings and gears

A Effective maintenance scheduling

A I'mproved equipment reliability and safety

A Reduction in maintenance costs

A Maxi mi zat i eutintenfls toat indreathhcansegves environmental cleanliness aspect

A Reduction in machine power consumption over a period
E. RoHS Compliance Testing

TCR Engineering Services undertakes RoHS and WEEE related compliance testing for electronic products and accessories
using both the Non Destructive Screening Method using XRay Fluorescence Spectroscopy (XRF) asagfie Verifcation
Method using Inductively Coupled Plasma (ICP) Spectrometer.

The RoHS Testing Team at TCR analyzes concentrations of lead, mercury, cadmiurmgroium, polybrominated biphenyls
(PBBs), and polybrominated diphenyl ethers (PBDES) in electrical and electronic components to the required limits to
ensure that products meet requirements but more importantly, that products retain their full functionality.

F. Lead Inspection and Detection
As awareness continues to increase on the #iffects of Lead (Pb) in dayo-day products in India and overseas, TCR
Engineering Services undertakes classification of definitive positive/negative results for Pb using the paiste XRF
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instruments. The XRF instrument of TCR can detect of lead in Paints & Coatings, Oils & Liquids. The tests are dosiuin
and it can help in establishing area contamination boundaries and depth profiles including assisting in site investigations,
delineation and contamination patterns.

The lead inspection service from TCR allows manufactures in India to create lefade landfills, hazardous clearup sites,
consumer electronic materials, children's toys and jewelry, cooking or eating materials, peaging, and several other
materials.

G. Corrosion Detection

TCR Engineering Services (TCR), a NABL and I1SO 17025 accredited independent material testing laboratory in Mumbai,

India undertakes a wide range of corrosion and stress corrosion test per ASTM, NACE as per an indivi
requirements. Senior staff members are availableto provide corrosion consulting, advice on corrosion prevention and

corrosion control services includingnaterials selection in laboratory or omsite inspection.

T C R 6 s witk dpexificfindustry expertise covers a variety of corrosion problems that are encountered in industries such
as oil and gas production, oil and gas transmission, energy conversion systems, and nuclear power systefhe objective

of the corrosion detecton department at TCR is to provide quality service at a reasonable price and work with all clients as
an extension of their QA team.

A wide variety of corrosion related tests can be undertaken at TCR Engineering Services to determine weight loss
corrosion, intergranular attack, pitting corrosion, corrosion fatigue, stress corrosion cracking, sulfide stress cracking, and
hydrogeninduced cracking.

TCRO6s Sour Service Corrosion Testing department QQEdMer t ake
0177, EFC 16 and 17) and HIC (NACE TM 0284). The range of instruments available to perform these tests in unrivalled in

our operating regions. Highly experienced and qualified engineers within the group routinely undertake corrosion studies

to include all observations as per NACE MR 0175. We can also caayt the tests listed above under 3rd party inspection

of LRS, TUV, DNV, ABS, BV and other inspection agencies.

TCR offers comprehensive material testing of corrosion problems, including:

Pitting Corosion test as per ASTM G48 Specification

Salt Spray Test

Corrosion test as per ASTM G35 specification

Inter granular Corrosion Test (IGC) per ASTM@? Practice ABCDE&F
Hydrogeninduced Cracking Test (HIC) as per NACE TM0284

Sulfide Stress Corrosin Cracking Test (SSCC) as per NACE TM0177
Hydrogen Disbonding Test as per ASTM G1&pecification

Chloride Stress Corrosion Test as per ASTM G36 Specification
Ammonia Vapor Test

Corrosion test as per ASTM A761 Specification

Customized Corrosion Testing

Inspection as per NACE MRO175

A —a_—a_a_a_a_42_42_42_4_-2_-12

Inter-granular corrosion

Intergranular corrosion attack in stainless steels may result from precipitation of carbides, nitrides or intenetallic
phases. To conduct these tests as per ASTM A262, the corrosion team at TCR adlgfchooses a method which is
suitable for the steel grade and grain boundary composition to be tested.

Salt Spray (Neutral / Fog), ASTM B117
A number of samples can be tested at once at TCR for Salt Spray depending upon their size for salt spray comasisting
of inorganic and organic coatings, especially where such tests are used for material or product specifications.
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Pitting Corrosion Test
TCR can undertake Pitting Corrosion as per ASTM G48 Method B, Ferric Chloride Test which involves expospeginen

to a highly oxidizing acid chloride environment, to determine the extent of pitting. We can also undertake Pitting Corrosion
test as per ASTM A923 Method C.

Hydrogen-Induced Cracking (HIC) Test, NACE TM0284
HIC Test by TCR evaluates the resistancé pipeline and pressure vessel plate steels to Hydrogen Inducted Cracking
caused by hydrogen absorption from aqueous sulfide corrosion.

Sulfide Stress Corrosion Cracking (SSCC), NACE TM0177, EFC 16 and 17
Sulfide stress corrosion cracking (SSCC) test BCR is done when a susceptible material is exposed to a corrosive
environment containing water and H2S at a critical level of applied or residual tensile stress.

Complete list of Corrosion Testing Services at TCR include:

Corrosion Detection Rates

Inter-Granular Corrosion Test as per ASTM 262 Practice A with photograph also called as Oxalic Acid Etch test
Inter-Granular Corrosion Test as per ASTM 262 Practice B (Streicher Test)

Inter-Granular Corrosion Test as per ASTM 262 Practice C (Huey Test)

Inter-Granular Corrosion Test as per ASTM 262 Practice D

Inter-Granular Corrosion Test as per ASTM 262 Practice E (Strauss Test)

Inter-Granular Corrosion Test as per ASTM 262 Practice E for 72 hours

Inter-Granular Corrosion Test as per ASTM 262 Practice F

Stress Caorosion test as per ASTM G 36 First day (24 hours)

Stress Corrosion test as per ASTM G 36 each additional day

Huey Test with microstructure examination including Inclusion rating, Oxalic acid etch test, Sodium cyanide etching
IGC test as per DIN EN I1SO 36% 2, method A

IGC test as per DIN EN I1SO 36512 method B

IGC test as per DIN EN ISO 3652 method C

Pitting corrosion test as per G48 method A for 24 hours

Pitting corrosion test as per A923 method C for 24 hours

Pitting corrosion test as per A923 nethod A

Corrosion Rate by Potentiostatic method

Crevice Corrosion Test as per ASTM G48 method B

Chloride Stress Corrosion Cracking for 500 hours

Hydrogen Induced Cracking Testing per NACE TM 0284 Riaite / Forgings, Tubes, Bars / Studs

Sulfide Stress Catosion Cracking per NACE TM 0177 at 24 Deg C, ATM Pressure for 720 hours.

Sulfide Stress Corrosion Cracking per NACE TM 0177 at 90 Deg C, 16 bar Pressure for 720 hours.

Salt Spray Test as per ASTM B117, quoted on a per hour basis for the first 24 hodrlease note that the size of chamber
at TCR is 400 mm X 400 mm X 300 mm
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3. Engineering Consuling

TCR's dedicated engineering and metallurgical consulting team in India is a perfect partner for solving manufacturing and

product quality problems.Several sem or consultants with many yearabceamxperi e
corrosion or materials selection queries. Our team can also advise on your welding engineering and heat treatment
problems. From initial product design, through final productia, TCR irdepth engineering consulting services ensures that

clients are producing the best possible product.

Areas ofroutine consulting assistance include:

Determining the right material for a product

Corrosion engineering, corrosion testing and corrasi investigations
Metallurgical failure analysis and welding evaluations.

Investigate the effect of environmental conditions on a product or material
Prepare material and process specifications for #mouse quality control
Compare vendor or competitive prducts

Estimate the remaining service life of a product or machine component
Develop Non Destructive TestingNDT)Plan and TOFDPhased Arrayprocedures
Manage Quality Control Projects

Identify equivalents between Indian and foreign specifications

Assist 0 solve product quality problems

Assist in costbenefit analysis post failure analysis

Expertwitness andopinion assistance in case ofrade conflicts, materials disputes, and litigation issues
Creatinga custom Metallurgical Image Analysis Software

A-—a-_Aa_a_a_4a_-42_42_-42_-42_-9_-4-2°_-2

Theconsulting practice has recently added the following additional advanced service offerings:
Finite Element Analysis and Stress Analysis

Advanced materials & processes

Fractography

Surface Engineering

Tribology

Welding esp. repair welding and cast iron weing

Thermal Spraying

Atomised Powder Production(technology,QA,applicationwise requirements of powders)
Life Cycle Analysis and Engineering Asset Management

Global WarmingRole of Tribology & Surface Engineering

CAD/CAM Modelling

A -—a_—a_-a_-a_-a_2_4a_42_-2_-2

The engineering consultig team at TCR routinely banks upon its professional team with strong engineering experience
and fully equipped material testing laboratory facility to efficiently uncover the root cause of a failure and help recommend
the best solution to prevent recurrene.

A. Failureand Root CauseéAnalysis

TCR has completed more thar800 failure investigation assignments, including 80 major projects on manufacturing and
metallurgical failures on ASME boiler and pressure vessels, gas turbine engine components, oil and gramsmission

pipelines, food processing equipments, heat exchangers, medical supplies, refineries, petrochemical plants,
aircraft/ aerospace, offshore structures, industrial machi
in evaluating high temperature and high pressure failures.

The team has access to the complete range of testing facilities at our network of laboratories including access of optical
microscopes, Scanning ElectronMicroscopes(SEM)equipped with Energy Dispersive Smpirometry (EDS), microstructure
analysis software and photographic instruments.
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Methodology for Failure Investigation

TCR Engineering works with clients to plan the failure analysis before conducting the investigation. A large amount of time
and effort is spent carefully considering the background of failure and studying the general features before the actual
investigation begins.

In the course of the various steps listed below preliminary conclusions are often formulated. If the probable fundamental
cause of the metallurgical failure becomes evident early on in the examination, the rest of the investigation focuses on
confirming the probable cause and eliminating other possibilities. The metallurgical failure analyst compiles the results of
preliminary corclusions carefully considering all aspects of the failure including visual examination of a fracture surface,
the inspection of a single metallographic specimen, and the history of similar failures.

Procedure to conduct a Failure Analysis

Cause of failureis determined using stateofthe-art analytical and mechanical procedures and often includes simulated
service testing. A combination of analysis and physical testing locates problems and provides recommendations for
solutions. The investigation team prodees detailedwritten reports to ensure thatclients fully understand andare able to
independently examine the analytical results and conclusions.

The complete evaluation sequence is summarized as under:
1 Collection of background data and selection of sanips
1 Preliminary examination of the failed part
1 Complete metallurgical analysis of failed material
1 A through examination of the failed part including Macroscopic and Microscopic examination and analysis
(electron microscopy, if needed)
If necessary tess may also include Weld Examination, Case Depth, Decarburization Measurement,
Coating/Plating Evaluation, Surface Evaluation and/or Grain Size Determination
Chemical analysis (bulk, local, surface corrosion products, deposits or coating and microprobeaBysis)
Tests to simulate environmental and physical stress that may have played a role in the failure
Analysis of fracture mechanics.
Selection and testing of alternative products and/or procedures that will significantly improve performance
Onsite evaluation and consulting services and Formulation of conclusions and writing the report (Including
recommendations)

=

E

B. Contract Research and Development

TCR can effectively operate and manage an 4muse laboratory for a corporation while retaining the inneative,
professional and superior quality service. TCR brings to these engagements, its strong process, our management expertise
as well as results reporting method based on integrity and reliability.

C. Metallurgical Image Analysis Software

TCR Engineering #&s developed Microstructure Characterizer Software, an image analysis toolsiky this software, a
Metallurgist or a Material Science engineer can characterize different types of micro structural images for grain size,
coating thickness and phases; get imges from one or more files; and intensify the image using the filtering and
enhancement features.

Microstructure Characterizer Software3.0 (MiC) characterizes micro structural features using standard methods of
material characterization such as ASTM graisize measurements, coating thickness, linear and angular measurements,
comparison of super imposed grain size reticules, inclusion rating as per IS and ASTM standards, nodularity
measurements, powder particle size distribution and so on. It helps generatstom made formatted reports of live and
stored images and offers results as the computer display as well as hard copy multicolor printouts.
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The software has been deployed at more than @5 commercial laboratories and universities till date. Custom
modifications to this software can be done in conjunction with the engineering consulting team at TCR.

D. Product Sourcing
Leveraging the relationships with customers athe laboratory, TCR started providing sourcing services in 2004.

TCR covers the entire sourcingrocess from finding the right suppliers to transferring the design specifications. TCR will
setup the right supply chain and logistics control, ensuring that the shipment meet all export guidelines. Finally our
strength and deep domain expertise in matdal testing and inspection services helps maintain quality control on all
shipments.

TCR continuously harvests her relationships with manufacturers and traders in India by taking the time to meet with these
companies including touring their facilities and"first hand" confirming their capabilities. TCR can source, inspect and test
ferrous and nonferrous metals, casting & forging, sheet metal, bar, pipe, stainless steel, nuts, bolts, engineering goods,
non-metallic materials such as polymer, ceramic, glassnachined parts, and machine tool components from India.

TCR World Inc. is a subsidiary of our parent corporation in IndidCR Engineering Services, and was incorporated in USA in

2004 to work in all facets of international trade and product sourcing. TR World Inc. is a Delaware corporation, based in
Washington D.C., USA.

The Sourcing Process from India by TCR

Our 5step sourcing process is tailored around the following process:

1 TCRinitially seeks details on product type, drawing, material specifidgahs, required amount and quality with
target delivery date from the client.

1 TCR goes into the marketplace, contacting Manufacturers, traders and Steel producers, to establish
production capability, availability, quality and unit price.

I TCR provides a pragkct price quote in a FOB price format. We directly negotiate with the supplier and provide
a competitive bid.

9 If price and quality parameters are acceptable by the client, TCR instructs the manufacturer to produce an
appropriate sample prototype for approal. The Prototype is shipped to the client.

1 Once samples are approved, product order is placed with all manufacturing suppliers. Payment and shipping
logistics are verified by TCR.
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4. Non Destructive Testing (NDT) Services

At TCR Engineering Services, a teacomprising of expert metallographers and metallurgists performTime of Flight
Diffraction (TOFD),Infrared Thermography, Metallographic Replication, Ferrite Measurement, Portable Hardness
Measurement, PMI,Ultrasonic Flaw detection, Magnetic Particle andliquid Dye Penetrant testing, Ultrasonic Thickness
Gauging survey, Storage/Sphere Tank Inspection. Field service Metallography and structural inspection are also offered.
T C Re@iperienced personnel are respected for their integrity and recognized by ik relevant inspection authorities.

Our NDT services are routinely performed in the following market sectors: nuclear / energy, space and aerospace,
petrochemical, automotive, construction, transport, defense and general engineering.

NDTFacilities

A -—a_a_8_98_98_98_98_9a_-4a_-4a_-24_-42_-42-2

Time of Flight Diffractionand Phased Arrayequipmentfrom Olympus NDT

Kraut Krammer USK 7 Ultrasonic Flaw Detect@nd an Ultrasonic Flaw Detector with printer facility

Einstien 1l Ultrasonic Flaw Detection

Epoch LT Ultrasonic Flaw Detection

Dye Penetrant Test

Portable Alloy Analyzers

Fisher Ferritscope

Insipol Metallography Kit

Eddy Current Testing Equippment
Positector

Time Portable Hardness Tester

Ultrasonic thickness gauges

Magnetic Yoke with AC/DC and Permanent
Ultraviolet light for MPI

Post Weld Heat Treament Equipment with Control Panel and Recorder

NDT Capabilities
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Time of Flight Diffraction (TOFD3nd Phased Array
Eddy Current Testing

Helium Leak Testing

Ferrite Measurement

PMI

In-Situ Metallography

Ultrasonic Inspection

Dye Penetrant

Magnetic Partick Testing

Thermography

Weldability Study

Visual Inspection and Field Services

Portable Hardness

NonDestructive Testing; ASNT Level Il and Level lI
Residual Life Assessment (RLA) of Boilers and pressure vessels

A. InSitu Metallography
Performed as an NDBervice, InSitu Metallography from TCR determines igervice degradation of critical components of
process plants operating under high
experience in the interpretation of microstructures. The Metallurgists have more than 1500 replica microstructure
interpretations that have been logged and captured to our databases. These databases contain extensive information
from various plants that have been captured over the coursef as performing this service. The databases also include rare
collections of varying microstructure damage levels for various industries such as power, oil and gas, petrochemical,
fertilizers, and other process industries.

temperature, high
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The InSitu Metallography team & highly skilled in the art of replica preparation. TCR has custom developed special
purpose insitu polishing devices which assist to enable metallographic polishing in difficult locations and allows the field
services team to carry out high quality reptiation even on warm components.

The team has 5 sets of If5itu Metallography equipments that include the Insipol 2000 and advanced electrolytic flow
type polisher and etcher, portable rough grinder with self adhesive papers, portable microscope capable tap400x
magnification and replica kits with plastic based slides for replica preservation.

B. Positive Material Identification (PMI)

T C R &-site ilmspection and testing team has over 12 highly sophisticated Portable Alloy Analyzer Spectrometers which
caninstunondestructively and accurately measure the chemical
Material Identification service is fast becoming an integral part of process safety management in the petroleum refining,
petrochemical and electric power generation industries in the Middldeast and AsiaPacific.

Using portable alloy analyzer spectrometers, TCRO6s engi
determination without regard to form, size and shape. No samples need be cut for PMI. Elements that can be identified
using PMl include: Ti, V, Cr, Mn, Co, Fe, Cu, Zn, Ni, Se, Nb, Mo.

The TCR Engineering Services PMI division has expert engineering and inspection personnel to undertake incoming
material inspection and can provide onsite alloy verification for Quality Control and Stock control purposes. TCR can
analyze Melt and Weld and can provide a comprehensive maintenance assessment.

Using portable XRF analyzers, TCR provides scrap traders in India with the infororatiecessary to make quick, confident
decisions on material purchases, and the speed and throughput necessary to quickly sort volumes of materials and take
advantage of sales opportunities.

TCR provides PMI services to a number of Metal producers, FouedriMetal fabricators, Scrap yards, Scrap traders in the
industry, Electric utility companies, Fossil and nuclear power plants, Refining and petrochemical industry, Construction
engineering, and the Chemical process industry.

The range of equipments avadble for undertaking Positive Material Identification (PMI) at TCR is unparalleled in India.
The PMI Services Team has PortableRay Florescence (XRF) based instruments includingnovX Sys, Metorex XMet
53000TX and XMet 3000T, Niton XLt and the Metal Mzer 2000.

The team can also conduct positive material identification test to detect Carbon composition esite using the ARC Met
8000, a Portable Optical Emission SpectrometeiThe portable Optical Emission analyzer is designed to identify all the key
elements in metals - especially where highest accuracy and/or the analysis of light elements like C, Al, S, P, Mg, Si is
needed and when sorting low alloys and aluminums. It is ideal, for example, for separation of 316 H (>0.04% C) and 316 L
(<0.03% C).

A wide range of alloys can be analyzed on site using PMI including:

Carbon and low alloy steels
Copper Alloys

Stainless and High Alloy Steels
Aluminium Alloys

Nickel Alloys

Duplex and Super Austenitics
Titanium Alloys

Zirconium Alloys
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TCR has povided PMI services on over00 projects including major oil and petrochemical installations in IndiaSaudi
Arabia, Kuwait, Malaysia, and the MiddleEast. Some PMI projects were undertaken in conjunction with third party
inspection of EIL, Lloyds, KTI, M\JDNV & BARGQnspection services team members of TCR assist the Recycle and Resell
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Scrap traders in increasing their profit margins by measuring precious metals in electronie$t, Ir, Ru, Rh, Pd. This helps
traders to quickly sort inventory to sell abptimum prices for each business transaction.

Engineers and Inspectors fronT C RRMS$ services team can travel across India, Hong Kong, China, Singapore, Malaysia,
Indonesia, Russia, Dubai, and the Middieast. PMI Services to North America and throughoHiurope are also available.

C. Automated UT using Time of Flight Diffractioand Phased Array

Time of Flight Diffraction (TOFD) is an advanced and automated weld examination technique that assists in Fitness For
Purpose (FFP) inspections. Using TOFD, the expdDT team members at TCR perform amplitudéndependent accurate
flaw sizing on a wide coverage area.

TOFD is a fast and efficient way to scan a lot of weld area in a very short time period. Dead zones near the front and back
surface can be enhanced usingombined TOFD and conventional pulse echo techniques.

TR Engineering Service®ffers services of creating TOFD scan plans and procedures in Indidne team has done the
following noteworthy ToFD projects:

1 100% weld inspection of Storage Tanks at Kuwait ager API 650 appendix U
1 Random inspection of pipelines in Rabigh, Saudi Arabia as per ASME Code Case 181
9 Pressure Vessel inspection in India as per ASME Code Case 2835

ASME Boiler and Pressure Vessel Standard Section VIII Code Case 23fates that is acceptable to use the TOFD for
Ultrasonic examination in accordance with ASME Section V, Article 4. ASME Code Case Z2B%entions about replacing
RT with UT and has resulted in incorporating TOFD into pressure vessel work for both detection and sizirignes. This
now allows TOFD to be used on all Section VIII pressure vessels.

API 579 in its current draft form states the Recommended Practice for Fitnesor-Service (The crack depth, length, angle
and distance to other surface breaking or embedded crackss typically determined using UT examination techniques,
either TOFD or angle beam.

Draft-API 580 states the Risk Based Inspection Recommended Practice (Base Resource Document recommends
automated ultrasonic shear wave testing as a highly effective inspéion technique for crack detection and sizing. The
capability of the Automated UT technique/type is evaluated using probability of detection (POD) curves from rounbins

in the past where TOFD showed the best performance).

British Standards Institute's velding standards policy committee has created the BS 7706 as a guide for the calibration
and settingup of the Ultrasonic Time of Flight diffraction (TOFD) technique for defect detection, location and sizing of
flaws. Another well documented guide is the PEN 5836.

D. Helium Leak Testing

TCR Blelium Leak Testing instrument has a roughing capacity of 10 m3/h (7 cfm) with usable helium sensitivity in the
10-11 atm.cc/s range. The unit has a dedicated sniffing unit, based on a watiroven leak testing concept,and is also
available for outboard leak testing applications.

TCR experienced operators will come directly to a customer site and perform most any leak tests. TCR currently test on
sites from nuclear carriers, polymer plants, oil refineries, gas and st@a turbine power plants in Kuwait, Saudi Arabia and
India. TCR's technicians are higly mobile and perform helium leak testing on heat exchangers, steam turbines and
condensers, distillation towers, buried pipelines and many other systems and components.

TCR's services include vacuum leak testing for any type of vacuum vessel or system and pressure probe testing for
systems that normally operate at or above ambient pressure. Virtually any system that has a requirement for leak
tightness or that is suspectedof causing a problem due to leakage can be tested by one of these methods of helium leak
testing with a high degree of reliability.
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The Helium Leak Testing unit of TCR utilizes has a proven mechanical vacuum pump technology designed specifically for
heavy usage in very harsh industrial environments. The helium stability of the rotary vane pump guarantees excellent
stability of the helium signal. The low rotational speed of the M.D.P. (Molecular Drag Pump) at 27,000 rpm makes this
unit totally bullet proof against accidental air inrushes. Further, it allows the leak detector to be moved while in operation.

The high compression ratio of the M.D.P. facilitates the gross leak test at a high pressure (7.5 Torr / 10 mbar) which
speeds up the leak test processof outgassing parts. The internal layout of the unit allows easy access to all the
components.

In addition, the unit also offers evolved features to assist the operator in his daily test operation:
9 Auto<calibration, with builtin temperature compensatedcalibrated leak (dedicated to the sniffing mode)
1 Helium background suppression with "floating" zero to keep the signal from going negative and to increase
sensitivity.
I  Automatic signal correction
1 Audio alarm with variable pitch (up to 90 dBA)
1 Vocal synhesizer

E. Eddy Current Testing

TCR uses electromagnetic induction to detect flaws in conductive materials. Eddyrrent testing can detect very small

cracks in or near the surface of the material, the surfaces need minimal preparation, and physically coteg geometries

can be investigated. It is also useful for making el ectri
devices are portable, provide immediate feedback, and do not need to contact the item in question.

TCROs tea@GurorfenBddyesting professionals has inspected a n
technique.

5. Heat Treatment Services

TCR Arabia, Saudi Arabia, an associate company of TCR Engineering Services, India now offers Pre and Post Weld Heat
Treatment Services.

Post Weld Heat Treatment Services (PWHT) is performed after welding/machining to improve the Chemical mechanical
properties of weldment / machined surfaces. In concept, PWHT covers many different potential treatments. However, in
steel fabrication, most common procedure used is Stress Relieving.

Machining and/or Welding induce stresses in parts. The bigger and more complex the part; the more the stresses. Stress
Relieving is done by uniformly heatingfabricated equipment or the vessel or vesdepart to a sufficiently high temperature,

but below the lower transformation temperature range, then subjecting it to a thermal retardation for a sufficient time
depending upon the material thickness and then finally uniformly cooling it which is also etmost importance.

Heat Treatment Services from TCR include ptesating, postheating, stress relieving(SR), intermediate SR, normalizing,
solution annealing, water quenching, tempering, step cooling, drying of refractory material. The experienced teckams of
TCR as capable of performing heat treatment on weld joints, piping, regenerator, stripper column, pressure vessel, boiler
headers, modules, deck pipeline and structure, boiler heater tube, and also Dotherm testing.

TCR has at its disposal well edgpped tools including electrical furnace with 220 and 80 volts panel, latest 12 point
recorder with digital display, coil and pad type heating element, oil firing systems and extremely skilled technician. TCR
can also design, fabricate, calibrate and run austom electrical furnace for clients in Saudi Arabia.
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6. Welder Certification and Procedure Qualification

TCR Engineering Services has expanded its quality assurance and third party inspection services to include a
comprehensive welder certification and &lding procedure qualification program.

As part of this enhanced service offering, TCR undertakes the following:
1 Welder Qualification Testing for performance qualification and certification of welders (a welder / welding
operator performance qualification -WQT) to ASME, ANSI, AWS, API code
9 Preparation of Weld Procedure Qualification as per client or project requirements.
1 Coupon Testing as per Weld Procedure Qualification which includes visual examination, mechanical testing,
metallographic examination and non destructive testing.
Documentation of the Procedure Qualification Record as per ASME, ANSI, AWS, API codes
In depth weld inspection to include review of the applicable qualification e.g. weld procedure specification, welder
performance qualification and validity for process materials and consumable items, equipment, set up and other
factors, including certificates of calibration and/or conformity governing the work.
1 Check safety of set up and operation having due regard for self, welder and other Wers in vicinity, particular in
respect of ultraviolet radiation from arc during welding.

= =

The welding inspector deployed at a site from TCR will be responsible for monitoring and verifying that the following
functions of the work conform in all aspects tothe specific requirements of the relevant code, specification and/or
standard:
- Check correct weld procedure(s) employed.
- Check weld procedure and welder qualifications.
- Inspect weld profile preparation.
- Inspect joint fitup
- Check filler metals and consuméle materials
- Check correct welding performance parameters observed
- Perform visual examination upon completion of welding
- Monitor pre and post weld heat treatment, where specified.
- Monitor the physical examination including nordestructive test, hydrostatt test, mechanical test etc. If needed,
the inspector may choose to send test coupons to the TCR Engineering Services' material testing laboratory.
- Ensure that all necessary visual inspection is completed and verify that all other necessary raestructive
examinations are executed in the specified manner for the method and coverage by appropriately qualified
personnel.

When, and where, required the inspector shall employ the following equipment to aid in the performance of duties:
a) Inspection mirrors.
b) Tord or other electrical lighting facilities (permitted by safety codes eg. 24V system etc.)
c) Physical size measuring instruments such as welding gauge, rule, vernier etc.
d) Electrical parameter measuring instruments such as ammeter, voltmeter etc.
e) Temperature measuring instruments (thermometer)/aids (thermo chalk).

All TCR welding inspectors are generally certified in accordance with the requirements of at least one of the following
schemes - Certification Scheme for Weld Inspection Personnel (CSWIP), Americalelding Society (AWS), BGAS
(previously British Gas ERS), and/or ASNT Level Il VT. All inspectors have the ability to interpret various standards imgludi
ASME B&PV Code, Section IX, API Std. 1104 and ANSI/ AWS D1.1.
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7. Risk Based Inspection and Fitnessf Service

The reliable and proven Risk based Inspection (RBI) technology process developed by PP SIMTECH (UK), with key guidance
from API 580/581 and UK HSE, has been accepted globally as good engineering practice by leading international
companies. PPSIMTECH has successfully implemented RBI at BP, Dow Chemicals, GPIC, ABN@( Norsk Hydro,
BASF, INEO3n India, PP SIMTECH (UK) has partnered with TCR Engineering Services, India's leading Material Testing, QA
and Inspection Company. This partnership has resulted in the formation of a new joint venture companyd TCR PP
SIMTECH Pwt. Ltd.

The TCR PP SIMTECH team includes Mechanical Engineers, Metallurgists, Corrosion Engineers, NDT Experts, RBI Experts
and Project Managers and provides plants with RB FithessForService (APl 579), Material Damage Mechanisms
Assessment, Metallurgical Investigation & Failure Analysis and-Bervice Inspection.

RBI technology offers oil and petrochemical industries, chemical, fertilizer and power plantthe immense benefits of a
risk-based approach to inspection which includes an increase in plant availability and cost saving, minimum duration of
shutdowns, change in inspection strategies and intervals and improved safety compliance. The RBI team study also
improves the team working and communication between all plant departments.

rbi Asyst E, a Fully auditable & transparent software syst
team study and successful implementation of RBI technology process atfdant site.

The RBI team study facilitated by TCR PP SIMTECH and rbiA
team to identify and resolve complex item technical issues associated with static equipment including reactors, furnaces,

strippers, distillation columns, heat exchangers, pressure vessels, reformers, boilers, fired heaters with associated items

such as interconnected piping and storage tanks.

Reliable assessment and calculation of risk profile of an item, based on its "activeiind "potential” Damage Mechanism
ensures that the resulting inspection interval for the item is reliably optimized in a safe and cosffective manner.

The approach to riskbased inspection is based on a strong coperation between the plant personnel ad TCR PP
SIMTECH experts. The adopted process of guided expert judgment is based on operational experiences and sound
technical basis for the evaluation of possible degradation mechanisms.

Benefits of RBI include:

Increased safety and equipment reliabiliy

Fewer planned shutdowns

Fewer unplanned shutdowns

Longer inspection intervals

Potential fewer inspection and maintenance costs

Evaluation of effectiveness of inspection activities

Increased consistency of inspection planning

Identification of potential damage mechanisms

Priorisation of inspection

Identification of key process parameters affecting degradation rates
Assessment of proposed process changes that could impact degradation rates
Documentation of current plant configuration and materials of constiction
Improved team working and communication between all departments

a-—a_—a_a_a_a_8_92_92_24_-4_-2_-2

Plant and equipment items covered by our RBI technology process incluee:

1 All types of pressure vessels including reactors, furnaces, strippers, absorbers, distillation columns, heat
exchangers, crackers, crude heaters and other fired heaters, reformers, utility power boilers and associated
equipment.

1 Interconnected Piping between these items within the plant site.
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1 Over ground and buried cross country fluid (gas or liquid) distributiétipelines.
1 Alltypes of Storage Tanks.

It must be recognized however, that it is the reliability of the RBI technology process, the inclusion of the best practices,
the comprehensiveness of the team study method, the engineers involved in this from thégpt site and the quality of the
output which deliver the set objectives and desired benefits. We believe that incorporation of these fundamental
requirements in the evolution and development of our RBI technology process has made PP SIMTECH the gloadelein
this technology and approvingly different from others. This is evidenced by published quotes from our clients.

The hallmark of our RBI technology process is the method used to reliably assess and calculate the risk profile of an item,
based on its"active” and "potential* Damage Mechanism identified by the RBI study team, which in turn ensures that the
resulting inspection interval for the item is reliably optimized in a safe and cosffective manner. Operating limits are also
defined by the RBI €am to prevent increase in damage rate or initiation of a hew damage mechanism. Where the
business or safety risks are unacceptable, risk mitigating options are also recommended as part of the output.

Our RBI team study process improves both team workinand knowledge sharing at plant site as well as communication
between all departments. Additionally it captures valuable plant knowledge from senior engineers in the team thus
enhancing corporate memory and effective training of junior engineers.

We have an experienced team of professionals which includes Mechanical Engineers specialized in RBI and Fithe&ss
Service assessment technologies, Metallurgists, Corrosion Engineers, Inspection Engineers, NDT Experts and Project
Managers.

With this integrated expertise we can provide your plant sites with begt-class.....

RBI technology implementation services

Total Asset Integrity Management technology support

FitnessForService (AP1 579, BS 7910) and Remaining Life assessments

Root Cause MaterialDamage assessments, Metallurgical Investigation & Failure Analysis
Training & Technology Transfer to fhouse engineers to effectively manage plant integrity

= —a —a 8 -9
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8. Third Partyinspection and Quality Assurance Services

TCR Engineering Services, from its oféis in Mumbai, provides inspection and quality assurance services to help retailers,
trading partners, importers and manufacturers assess product quality and meet the regulatory requirements of their
industry vertical. Independent, thirdparty inspection and quality assurance services results in improved product quality,
with a reduction in customer complaints, noncompliance and product recalls.

The onsite inspection team covers the all states across India. The pricing structure for the-site inspectionservices is set
competitively and is based on marday charges.

Ty pi c a linspgctors Beftake:

A Review of suppliers internal records, test certificates for identified stages in the approved Quality Plan or material
procurement for verifying confornance of requirements of the equipment's / systems as per Purchase Orders, agreed
Technical Specifications / approved drawings / data sheets, approved Quality Plan and other documents available with
the contractor.

A Carry out stage and final inspection atvorks as per above documats. Inspection could be by TCRIone or along
with Customer's representatives.

A Verification of calibration status of all the inspection, test and measuring instruments useby vendor/supplierfor
inspection.

A Preparation andsubmission of Inspection Reports in the prescribed format along with the necessary supporting
documents such as Stage Inspection Reports / Test Certificates, etc. as per approved technical documentation and
approved quality plans.

A Identify any deviatios to our requirements and indicate along with supplier the proposed corrective actions.

A The Inspection reports along with all the necessary supporting documents such as Stage Inspection reports / Test
certificates, etc. are sent through courier immeditely to the Client by post or email

T C Rirspection servicesactivities include:

A. Factory Audit

TCR Engineering Services Factory Audit service verifies the capability of a manufacturer to meet contract conditions for
quality, quantity and delivery termsSuch assessments are often tailomade as per a client's needs and requirements. By
availing of this service, we eliminate the need for a client to be present esite at the manufacturer's plant or factory.

B. OEM Development

TCR Engineering Services withver 33 years of experience has a team possessing a strong engineering background. This
team stands ready to offer consultation based on the latest technological advances, incorporating current national and
international norms and standards. TCR can help asgiin creating a first production prototype, technical documentation,
standards evaluation, establishing production and quality criteria, and technical transfer to the supplier.

C. Raw Material Inspection Services

As part of all product sourcing projects, TR undertakes Raw Material Inspection Services. We conduct gite visits to the
supplier / manufacturer's plant to determine evaluate fabrication techniques, assembly procedures or quality issues, and
ensure that the production is as per client specifiedaguirement. Inspection can range from a simple walkthrough to
extensive sample retrieval and onsite analysis. Our sample custody is continuous from-gite photography and logging,
through laboratory analysis and secure storage. Prior to initiating a raw aterial inspection service, TCR seeks to obtain a
data sheet for the assignment.
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Material Inspection Services are essential to ensure that all material supplied meets client / project defined specifications
TCR can perform quality analysis (QA) on all eingering goods sourced from India and validate them as per ASTM, BS,
GS, JS, IS and other international standards.

D. Picking of Samples and Testing Coordination

Our inspectors can select a preletermined number of samples from production at a factory and sdahem, label & send
them to our material testing laboratory for testing according to customer requirements. At the TCR Engineering Services
material testing laboratory, we provide Mechanical Testing, Chemical Analysis, Positive Material Identification (NNon
Destructive Testing, Metallography, Corrosion Testing, Failure Analysis, Raw Material Inspection, Metallurgical Product
evaluation, Engineering Research and Consulting.

E. Initial Production Check

The inspection team from TCR Engineering Services cg@erform a visual inspection of products as available at the
beginning of the production cycle against a client's instructions and Purchase Order specifications. The "Initial Production
Check" when combined with a "Final Random Inspection” and any other dine production checks, helps in taking
corrective actions at an early stage of production cycle. The inspection team will send out intermediary reports to the dien
and keep them informed about the production progress relative to the delivery terms.

F. InProduction Check

The inspection team performs a visual inspection of products as available during production. The inspection team may
subject some products for random material testing. The iproduction check service helps in reducing the final random
inspection failure risk.

G. Random Inspection

The TCR Engineering Services inspection services team performs a final random inspection comprising of a detailed visual
inspection of goods before shipment. It is generally conducted on the premises of the manufactur@en samples selected
according to defined sampling procedures. The inspection criteria covering quality, quantity, marking and packing are
based on the client's specifications and reference samples, as provided. Upon completion of the final random inspat a
detailed inspection report is sent to the client and the inspection certificate issued to the supplier if all findings are gitive.

H. Loading Supervision

To further manage the product delivery, the TCR Engineering Services inspection team offers liogBupervision which
involves, "as appropriate,” the checking of the container condition, identification of the loaded packing units with the
previously inspected consignment, tallying of the total number of shipping packing units and sealing of the coimner.
Loading Supervision service is offered in combination with the Final Random Inspection.
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9. Engineering Design and Analysis Services

[-Ziel Solutions, a TCR Service Partner company provides Engineering Design and Analysis such as Computer Aided
Designirg (CAD) including Engineering Design, §acy Data Conversion, Detailin@lant & Process Layout, CAM, Computer
Aided Engineering (CAE) including Finite Element Modeling, Structural Analysis and Noise, Vibration, Harshness (NVH)
analysis, and Project Managenent Services.

www.tcreng.com

Computer Aided Designing (CAD)

e Legacy Data o Plant & Process
Designing Conversion D Layout
Initial concept Drafting Conversion from Part drawings Structural
3D Modeling 2Dto 3D Assembly layouts Mechanical
3D Surfacing Data extraction Manufacturing drawing Hydraulics
Concept layout Data validation GD&T Pneumatic

Product definition Parametric models Process sheets

Castings Tool drawings
Plastic parts Product drawing
Sheet metal parts Part lists

Computer Aided Engineering

Finite Element Structural Noise, Vibration,
Modeling Analysis Harshness (NVH)
2D Mesh Linear Sound Transmission

Hybrid Mesh Nordinear Sound Radiation
Hexa Mesh Static Sound Quality Study
Tetra Mesh Dynamic Vibration

Contact Stress
Steady State & Transient Thermal
Analysis
Fatigue Analysis
Failure Analysis
Impact and Cras Analysis

Structure Borne Noise
Air Borne Noise

Moldflow Analysis
Consulting & Project Management
Corporate Reverse .
Training Engineering Prototyping
CAD Fundamentals CMM Rapid prototyping
CAE Fundamentals Micro Profile Tester CNC Machining
Sditware Applications for CAD & Roundness Jigs and Fixtures

CAE

Roughness tester
Profile Projector
CAD Modeling & Surfacing

TheiZiel team, headed by Mr. Sarvesh Muthancludes a pool of highly qualified professionals armed with sound and
diversified technical skill sets. The team offers optimum mix of experience and enthusiasm having extensive knowledufe
design, product development and software domains.
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10. TCR Training Institute for Material Science and NDT

TCRTraining Institute for Material Science and NDih Navi Mumbai, India iscommitted to train latest technologies in NDT
and Material Science to mprove the skills of metallurgists, engineers and techniciansThe curriculum is formalized to
provide custom training programs, best practices and leading knowledge idletallography, Thermography, Time of Flight
(ToFD) Diffraction, Phased Array (PA), Heti Leak Testing, Eddy Current Testing, Magnetic Particle Testing, Liquid
Penetrant Tesing, Radiography Testingand Ultrasonic Testing All courses are designed to impart practical knowledge
that can be applied immediately to the outside world.

All NDT emaminations are held in accordance with ASNT Std. SNG1A by an ASNT Level lll Professional. Metallography
students are trained directly in a laboratory environment with challenging redife projects.

TCR Institute for Materials Technology trainers haveeveral years of experience in the technical training industry. The
training style is highly effective, and the trainers are all professionals in the technical education field, most with yeawé
experience both in the classroom and with applied technolggskills. The classrooms are second to none.

TCR Institute for Materials Technology understands the changing and dynamic nature of this industry. A dedicated
Curriculum Developer researches and qualifies new courseware for purchase, licensing, or devefpadners with a
vendor for courseware ensuring that our courseware standards and materials stay current.

In some circumstances, immediate job openings are available for qualified students.

A. Manpower Deployment and Osite Placements

TCR Engineering Serviseundertakes NDT manpower assignments for Petrochemical and Power industry in India and can
easily deploy strong engineering and NDT team on contrattt a givenoffshore location or within the Gulf/MiddleEast area
including Kuwait, Bahrain, Oman and Saudhrabia.

TCROG s ersohnél haveavdrked on various projects in India and in the Gulf region in various disciplines of NDT such
as Radiography, Ultrasonic, Welding, MPI, #itu Metallography & Positive Material Identification. The inspection
persomel have worked on design, fabrication, construction, inspection and erection of Pressure Vessels, Heat Exchangers,
Towers, Stacks, Tanks, Plant Pressure Piping, Offshore oil wells and many advanced projects.

ASNT Level lll personnel have a minimum of-T5 years of experience and Level Il personnel have-1® years of
experience. Senior experience team members are also available; some with over 25 years of experience. Junior NDT
inspectors have 25 years of experience and can undertake visual inspection, fiéle assessment, PMI operations, etc.

Skill Sets of NDTPersonnel:

NDT Level lllin multiple subjects (with Welding Inspector Qualification)
NDT Level Il in UT with Auto UT, Phased Array and TOFD Experience
NDT Level Il with extensive experience on presswesselsand Multi-Skilled Usage
AWS/CSWIP Senior Welding Inspector

CSWIP Plant Inspector Level | (PL 11, PL 12)

ASNT MSLT Level Il with Leak Testing experience

BGas Paint Inspector

ASNT Level Il in Eddy Current (ET)

ASNT UT Level With TKY experience

ASNT RT Level 8ind RTFI

QA/QC Inspectors with Rotating Equipment Experience

Electrical Inspectors

Positive Material Identification Operators

Ferrite Assessment

Ultrasonic Inspection (UTMagnetic Particle Inspection (MP[)Radiography
Rope Access Technians

A -—Aa_—a_a_8_8_98_98_92_4a_4a_-4a_-42_-42.-2-2
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11. Modem Faciliies with duly Calibrated Machines

Mechanical Testing Equipment

Model/ Type/ Range/ Accuracy Traceability
Name of Equipment Make & IN
SERVICE
Universal Testing Machine with extensometer GDR
Sr No283/40 0'13]?09 kN NPL
1976 =7
Universal Testing Machine with extensometer SFM 30 0-13 kN
Sr No. 293505 1% NPL
1992 =7
Universal Testing Machine MCSMP/ 0-400 kN NPL
15612/06 +1%
Charpy Izod Impact Testing Machine FIE/ 1T/30 Charpy300J
SrNo789 1zod-156J NPL
1975
Charpy inpact Testing Machine IT 300 ASTM
Sr. No. 06/1202 300J NPL
Brinell / Vickers Hardness Tester HPO 250 Sr.No HBW 806400
308/92, 1987 HVS 401200 NPL
' Hv10 80-1000
+2%
Rockwell Hardness tester RA/FIE HRB 30100
Sr No77/021 HRC 20670 NPL
1976 +1%
Rockwell Superficial Hardness Tester RAS/FIE HR 30T:
Sr.No-S7001 2982 NPL
1976 +1%
Wilson Wolpert Hardness Tester Type 93@50/ Sr. No )
034, 2005 (530 kg)
Micro Hardness Tester LECO USA M-400HI 0-1000ams
SrNo170765, 300 NPL
1996 =7
V Notching Machine UK
1976 2 mm V Notch -
Hydraulic Test Pump Electriggce)umatlc 600kg/cm?2 )
Cupping machine FIE /1990 0.20to 2 mm NPL
Extensometer MEC-2
Sr. No. 186207 2mm NPL
Extensometer Satya
Sr. No.243 G.L. 50/ stroke 2mm NPL
Digital Thermometr SE, Sr. Nod 060601 -19D(Se;o§00 NPL
Muffle furnace PRC/309 0-1000 NPL
TCR/METEQP/07 Deg C
Salt Spray Tank temp. Controller
Chamber Temp. Controller Salt spray controller 0-85Deg C
Metallography Testing Equipment
Model/ Type/ Make & Range/ Accuracy Traceability
Name of Equipment IN SERVICE
Metallurgical Microscope with image analyzer LECO 500 Mag. 50X to 2000X -
USA, 1989
Shadowgraph checking machine MWM/Nr -3178 +0.001 mm -
Shadowgraph checking Metzer Biomedicaf 50X -
Olympus inverted microscope OlympusdGX51 inverted system | 50X%- 1000X -
Insitu Metallography Kits 2 Sets
BMI 101A Microscope BMI 101A 100%600X -
Sr.No.3 200050065
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Chemical Analysisinstrumentation

Model/ Type/ Range/ Date of Calibration | Traceability
Name of Equipment Make & N Accuracy calibration Due on
SERVICE
Automatic Carbon Sulphur Determinato| LECO/CS244 +0.005 C Daily ) )
USA 1990 +0.005 S
Automatic Carbon Sulphur Determinato| LECO/CS400 +0.005 C Daily ) }
USA 1997 +0.005 S
Atomic Absorption Spectrometer (OES) ParkinElmer +1% of Daily ) }
Analyst 2006 Concentration
Optical emissioBpectrometer ARL QUANTRIS/ +1% of Daily ) }
Switzer.JUNE 2006 Concentration
ICP Spectrometéreeman Labs Inc PRODIGY SPEC +1% of Daily ) }
Sr No 5003JUNE 25 Concentration
Glow Discharge Spectrometer (GDS) LECO +1% of Daily ] ]
GDS 500A Concentration
Electronic Weighing
Machined Metler/ Swiss/Japan/Italy +0.1mg 13/11/2008 22/11/2009 -NPL
Shimatzu / Gibratini

Inspection - Positive Matrial Identification (PMI), RoHS, Feritscope, Portable Hardness

Model/ Type/ Range/ Date of Calibration | Traceability

Name of Equipment Make & IN Accuracy calibration Due on

SERVICE
X 8MET 3000 TX Finland +5% Daily - B
X BMET 3000 T Finlard 5% Daily . :

Metal Master 2000 Finland +5% Daily - -
Niton XLT 898 USA +5% Daily - 3 Nos
Innov-X Alpha 4000 .

(ROHS Test) Netherlands +5% Daily - -
Feritscope (MP30E) . ) )
Sr. No.3 10623060A Fischer / USA
Portable Hardness Tester TH-130/ HL- 200 50 Dail ) -

China 0 y
Wet Chemical Analysis
Model/ Type/ Make & IN Range/ Accuracy Traceability

Name of Equipment SERVICE
Muffle Furnace TCR/WAO/EQP/09 0-1000°C/ NPL
Muffle Furnace TCR/WAO/EQP-010 0-1000°C NPL
Oven Lab Hosar/ 0-300°C/ NPL

TCR/WAO/EQP-016
Oven EXPO/TCR/WAO/EQP -014 0-100°C NPL
Oven TEMPO/Sr.no.412104 0-300°C NPL
Glass Thermometer KWALITY/ -106+50°C/ NPL
TCR/MEC/EQP/22 +2°C
Glass Thermometer JRM/ -50- +50°C NPL
TCR/IMEC/EQP/31 +1°C
Glass Thermometer JRM/ -10- 360°C/ NPL
TCR/MEC/EQP/3129 +1°C
Analog DC Ammeter 010 A
LCC/TCR/WAO/EQP/018 +1% FSD -
Analog DC Voltmeter LEE/ 015V )
TCR/WAO/EQP/DCV 018 +1% FSD
Electronic Digital Balance Mettler,
Model AB 54s %51 ﬁ]m NPL
TCR/wao/eqp/011 0.1 mg
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Electrone Digital Balance Mettler, 0-200 gm NPL
Model AB 204 +0.1 mg
Analog DC Voltmeter Sr. No. 861015239 0-15v NPL
Inspection and Quality Audit Equipment
Model/ Type/ Make & Range/ Accuracy Traceability
Name of Equipment IN SERVICE
Metric Scale TCR/CUP/mach./01 0-20 mm NPL
Metric Scale Tg;(/:&rg/(gz 0-1000 mm NPL
Dial Vernier Caliper Sr '\lillictjmfgg%oz 0-150 mm NPL
. Mitutoyo
External Micrometer Sr.N_o.2031020 0-25 mm NPL
External Micrometer Sr’\/ll\;tc;jgg&m 0-25 mm NPL
Tube Micrometer Sr ,l:l/l(i)tustg())/g%% 2550 mm NPL
i Mitutoyo
External Micrometer Sr.N_o.7749020 25 mm NPL
Pipe Micrometer Sr'\’{l'(t)m%%sg 0-15 mm NPL
. . . TESA
Dial Vernier Caliper TCRIVC/TESA)/01 0-15cm NPL
Vernier Caliper Sr.ﬁg.rOOSBSi%%IS 0-20 mm NPL
Digital Vernier Caliper TCR/DC/01 0-150 mm NPL
Vernier Caliper Sﬁ?]i)o 2%2%33 0-600 mm NPL
Dial Vernier Caliper Sr mi)ué)t?ggzzse 0-200 mm NPL
Corrosion Testing Equipment
Model/ Type/ Make & Range/ Accuracy Traceability
Name of Equipment IN SERVICE
Pressure Gauges Pioneer
TCR/PG/07 0-600 Kg/Cm2 NPL
Pressure Gauges Bourdon / TCR/PG/05 0-250 Kg/Cm2 NPL
Pressure Gauges . 040 NPL
Wika/ TCR/PG/08 Kg/Cm2
Pressure Gauges Hi Tech/ TCR/PG/09 070 NPL
Kg/Cm2
Pressure Gauges Fair / TCR/PG/09 070 NPL
Kg/Cm2
Pressure Gauges A LOT/ TCRIPG/10 0-42 NPL
Kg/Cm2
Pressure Gauges 0-70
A LOT/ TCR/PG/14 Kg/Cm2 NPL
Pressure Gauges WIKA 0-1000 Kg/cm?2 NPL
Pressure Gauges(Corrosion Lab) Hi-ech/1752/ 0-70 NPL
TCR/PG/COR/01 Kg/Cm2
Pressure Gauges(Corrosion Lab) Hi-ech/1762/ 0-70 NPL
TCR/PG/COR/02 Kg/Cm2
Pressure Gauges(Corrosion Lab) Hi-ech/1753/ 0-70 NPL
TCR/PG/COR/03 Kg/Cm2
Pressure Gauges(Corrosion Lab) AKVALA/TCR/PG/12 0-70 NPL
Sr.No. 510130328 Kg/Cm2
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Pressure Gaes(Corrosion Lab) AKVALA/TCR/PG/1 3 0-70 NPL
Sr.No. 510130331 Kg/Cm2
Thermocouple (Corrosion Lab) Marvel Electronics
Sr. No. 080220(D) 0-800 deg. C NPL
Thermocouple (Corrosion Lab) Marvel Electronics
Sr. No. 080220(D) 0-800 deg. C NPL
Digital Coating Thk. Gauge with Foils Defelsko corp. mod€000 0-1500 micron NPL
FN2
Digital Thermometer with Modet221RPRTD -196 To 200 NPL
Sensor(Old)for impact test Sr. No. 060601 Deg C
Digital Thermometer with ModetPt10GRTD -196 To 50
Sensor (New) for impact test Sr. N0.090901 Deg C
Dial gauge Sr. No. 7532 0-10 mm
Dial Gauge Sr. No- J8037 0-10 mm
Dial Gauge Sr. No- 1386/1 0-3 mm
Dial Gauge Baker, SE/3534/3
Sr. No. G9490, 0-10 mm
Dial Gauge S. No. 1386/1 0-3 mm
Dial Gauge SE/3534/5
Sr. No. 2099 0-10 mm
Dial Gauge (Impact ) Shock proof
Sr. No. J8037 0-10 mm
Dial Gauge(Impact) Mitutoyo
Sr. No. 9813k7 0-1mm
Dial gauge Sr. No. 78018 0106
High Pressure vessel (Autoclave) 2T2617532%0606 & 328 7 Nos.
Acrylic vessel 16 Nos.
P H Meter Make Lab India 2 Nos
HIC Vessel 2 Nos.
TIC With Sensor - - 5 nos.
Temp. Indicator with sensor SE/TCS1&TCS2 0-1000 2 NoS.
Temperature Controller With Sensor ( 6 PI1D-8000
Channel) Libratham 0- 150 1 No.
TCR/CHEM/PID/01
Temperature controllerittv sensor SE/200 :
SS/TC/02 Ambient 1 No.
Hydrogen Sulphide Cylinder 4 Nos.
Hydrogen Sulphide Controller 5 Nos.
Hydrogen Sulphide Detector MSA H2s ALTER 1 No.
H2S Mask 1 Nos.
Temperature Sensors 2K408THC1666 to 69 & 0-350 5 Nos .
Sensor 5
CR-AL SIMPLEX Thermocouple 2K7THCO0001
2K7THCO0223
2K7THC0222 4 Nos.
SENSOR 4
Temperature Sensors Sensor 1to 4 4 Nos.
Temperature Sensors PO5D650JIHA2
(J Type) OMEGA PO5D650JIHA 0-250 Deg C 3 Nos.
P03C346JIHC2
Temperature Sensors P03C346JIHC1
(K Type) 07070/71
TC1 0-250 Deg C 4 Nos.
TC2
Constant temp.(Water)Bath INSU/TCR/CHE/EQP/
WBO01 & 02 0-100 2Nos.
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Proving Rings Sr. No.02035 12 kN NPL
Proving Rings Sr. N0.02034 12 kN NPL
Proving Rings Sr. N0.02028 12 kN NPL
Proving Rings Sr. N0.02026 12 kN NPL
Proving Rings Sr. N0.02025 12 kN NPL
Proving Rings Sr. N. 02013 12 KN NPL
Proving Rings Sr. No.02014 12 kN NPL
Proving Rings Sr. No.02015 0-1200 Kgs Calib. Due
Proving Rings Sr. N0.97504 0-2000 Kgs NPL
Proving Rings Sr. N0.97502 0-2000 Kgs NPL
Proving Rings Sr. N0.97506 0-2000 Kgs NPL
Proving Rings Sr. N0.97508 20 kN Calib. Due
Proving Rings Sr. N0.97505 0-2000 Kgs Calib. Due
Proving Rings Sr. No.97507 0-2000 Kgs Calib. Due
Proving Rings Sr. No. 3957 20 kN NPL
Proving Rings Sr. No. 3956 20 kN NPL
Proving Rings Sr. No.03001 06 kN NPL
Proving Rings Sr. N0.03002 06 kN NPL
Proving Rings Sr. N0.03003 0-600 Kgs Calib. Due
Proving Rings Sr. No.03004 0-600 Kgs NPL
Proving Rings Sr. No. 02033 12 kN NPL
Proving Rings Sr. No. 97503 0-2000Kgs NPL
Industrial Safetyand NDT Shutdown Project Management
Model/ Type/ Make & IN Range/ Accuracy Traceability

Name of Equipment SERVICE
Fire Extinguisher Foam Inverted TypeB 9 Kg
Fire Extinguisher Powder B&C
Fire Extinguisher Dry ChemicaPowder,

TypedB C
Fire Extinguisher Dry Chemical Powder,

TypedB C
Fire Extinguisher Dry Chemical Powder,

TypedB C
Fire Extinguisher Dry Chemical Powder,

Typed B C (Small)
First Aid Kits 3 Sets
Helmets 2 Nos.
Boiler Suits 10 Nos.
Hand Gloves 50 Nos.
Safety Shoos 10 Pairs
Safety goggles Pairs
NDT - Instrumentation
Model/ Type/ Make & IN Range/ Accuracy Traceability
Name of Equipment SERVICE
Ultrasonic Testing Eqpt. Krautkraner / USK7 Sr. Ne
Ultrasonic Flaw Detector 272764561
V1 Block
V2 Block
Normal Probes Ultratech / - .
SN-16 2MHZ. 124 NP 1 Nos.
Normal Probes Ultratech / .
SN-16 2MHZ 110 NP 2 Nos.
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