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1. Optical microscopy (OM) 16. ANSYS

2. Scanning Electrode Microscope (SEM) 17. SYSWELD

3. Energy dispersive X-ray spectroscopy (EDS) 18. Kunitake

4. Gas metal arc welding (GMAW) 19. Okada

5. Metal Inert Gas (MIG) 20. Leblond-Devaux

6. Shielded metal arc welding (SMAW) 21. Koistinen-Marburger

7. Gas Tungsten Arc Welding (GTAW) 22. Goldak

8. Tungsten Inert Gas (TIG) 23. Fractography

9. Submerged arc welding (SAW) 24. Stress Corrosion Cracking (SCC)
10. Electroslag welding (ESW) 25. Elbow

11. Flux-Cored Arc Welding (FCAW) 26. Post Weld Heat Treatment (PWHT)
12. Friction stir welding (FSW) 27. InterGranular (IG)

13. Oxyacetylene Welding (OAW) 28. Specimen ID

14. The finite element method (FEM) 29. Reduction of Area

15. ABAQUS
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1. Detailed Hydrocarbon Analysis (DHA)

2. Comprehensive two-dimensional gas chromatography (GCxGC)
3. Gas chromatography—vacuum ultraviolet spectroscopy (GC-VUV)
4., paraffin, isoparaffin, olefin, naphthene, and aromatic (PIONA)
5. Gas Chromatography (GC)

6. American Society for Testing and Materials (ASTM)

7. Flame ionization detection (FID)

8. Gas chromatography—mass spectrometry (GC-MS)

9. Selected ion monitoring (SIM)

10. Deconvolution

11. vacuum ultraviolet (VUV)

12. Terpéne

13. Polychlorinated biphenyls (PCBs)

14. Spiking

15. time-of-flight mass spectrometer (TOF-MS)

16. ChromaTOF

17. ChemStation

18. GC Image

19. Atlas

20. Time Interval Deconvolution (TID) method

21. The relative standard deviation (RSD)

22. Qiu

(exPu
[1] M.N. Dunkle, et al., Quantification of the composition of liquid hydrocarbon streams: Comparing the GC-VUV

to DHA and GCxGC, J. Chromatogr. A (2018), https://doi.org/10.1016/j.chroma.2018.12.026
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. Isotope ratio mass spectrometery (IRMS)
. Ion source

. Faraday cup

. Minor 1 isotope

. Major and minor 2 isotopes

. Rotary pump

. Gas chromatography (GC)
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. Elemental analysis (EA)
. dual input (DI)
. Elemental analysis (EA)
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. Gas chromatography (GC)
. Dual input (DI)
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. Nuclear magnetic resonance (NMR)
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. High Performance Liquid Chromatography (HPLC)

. High Performance Liquid Chromotagraphy (HPLC)

. Fourier-transform infrared spectroscopy (FTIR)

4 =i

. Elemental analyzer-isotopic ratio mass spectrometer (EA-IRMS)

. Liquid chromatography- Isotope ratio mass spectrometry (LC-IRMS)
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1. The polymerase chain reaction (PCR) 12. Multiplexing

2. A real-time polymerase chain reaction (Real
time PCR)

3. HACCP

13. Peptide nucleic acid (PNA)
14. Sure Food PREP Allergen

15. Longo
4. Analytical methods to detect food allergen and gluten

5. enzyme-linked immunosorbent assay (ELISA)

6. Lateral flow devices (LFDs)

7. Genetically modified organisms (GMOs)

8. Restriction Fragment Length Polymorphism (RFLP)

9. Polymerase chain reaction-restriction fragment
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10. The Bfal restriction enzyme

11. High Performance Liquid chromatography (HPLC)
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Food allergens, responsible for IgE-
mediated allergic responses and listed in
European, North American and Japanese
regulation, are exclusively proteins and
are ideally detected by analytical methods
targeting either peptides or proteins.

However, in some cases where no suitable
methods for proteins exist or as an alternative
method to substantiate results from pro-
tein-based methods, DNA-targeting meth-
ods can be used as indicators of the pres-
ence of potentially allergenic proteins. The
advantage of DNA-targeting methods like
PCR, real-time PCR is presently the lower
cost and availability of free literature on
several detection systems, including a
certain degree of multiplexing. Clear
disadvantages include the poor sensitivity
for egg, milk and samples containing
inhibitors (like polyphenols in chocolate)
as well as its limited applicability in some
industrial protein concentrates. In addition,
if quantitative results need to be obtained,
the DNA-based system needs to be calibrated
for each matrix tested, as protein-to-DNA
composition is typically matrix specific.
However, PCR based methods are well
_ established in many laboratories and still
[, Keywords S . regularly used. This chapter discusses
suitable systems for detection of DNA of
ingredients and foods containing allergenic
proteins, potential pitfalls and multiplex
capabilities of such systems.
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Real-time PCR technique, Detection of food
allergens, Fraud detection, Antibiotic diagno-
sis, Pathogenic microorganisms.
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Introducing the
isotope ratio mass
spectrometer and
the application

of stable isotopes
in tracing and
controlling the
authenticity of food

Most of the time, it is assumed that
the abundance ratio of natural isotopes is
constant, but when this ratio is measured
very precisely, it shows significant changes.
It should be noted that the isotope ratio
mass spectrometer is able to determine
the ratio of stable isotopes very accurately
and precisionly, so that by checking the
isotope ratio of the elements carbon,
hydrogen, oxygen, nitrogen and sulfur
using an isotope ratio mass spectrometer,
it is possible to fingerprint food made by
different manufacturers and as a result
to track and control the authenticity of
food and especially detect fraud in food
products.
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Quantification of the composition
of liquid hydrocarbon streams: |
Comparing the GC VUV to DHA
and GCxGC '

Abstract

Hydrocarbons analysis is important in the oil and gas industry, as stream composition has a strong
impact on plant operations. The composition of hydrocarbon streams vary across a plant, which makes
the selection of analytical methods challenging. Traditional methods for the evaluation of liquid hydro-
carbon streams include the Detailed Hydrocarbon Analysis (DHA); however, non-traditional methods,
such as comprehensive gas chromatography (GCxGC), are also utilized in the chemical industry. This
work details a comparison of analytical techniques available for such analyses, specifically, DHA and
GCxGC compared to the recently introduced GC-Vacuum Ultra Violet (GC-VUV) system. Numerous lig-
uid hydrocarbon streams were blended together to generate a composite and extensive matrix in terms
of composition. Paraffin, iso-paraffin, olefin, naphthene, and aromatic (PIONA) results are presented
for the three techniques. All of those methods obtained relative standard deviations lower than 1.3% for
five injections a day for three days. Standard addition curves were utilized to accurately quantify specific
compounds in a liquid hydrocarbon stream, and these results were compared to the GC-VUV PIONA+
and DHA quantification procedures.

Keywords
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Abstract

In this study, the elbow joint of a natural gas pipeline at a 90-degree angle was investigated at the
pressure reduction station. Despite not being in operational conditions, a longitudinal crack appeared
in the joint after welding operations. To identify the factors leading to joint degradation, tests such
as fracture testing, examination of the macroscopic crack structure, chemical composition analysis
using quantum testing, optical microscopy, scanning electron microscopy, X-ray energy dispersive
spectroscopy, macrohardness testing, and tensile testing at ambient temperature were conducted.

Based on the analysis of the results and modeling performed on the joint, the primary
factor contributing to crack formation is attributed to issues in the construction stages and
residual stresses resulting from welding operations. The increase in hardness near the crack
indicates the influence of residual stresses on the microstructure of the joint during welding
operations. This also results in localized reduction in mechanical strength. Consequently, flaws,
weaknesses in the microstructure, and microscopic cracks were observed in the images
obtained from optical and electron microscopy.

Therefore, it can be concluded that the examined ~ BaGALLL S
joint has become sensitive due to the welding
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Estimation of Remaining Life of
ASTM A106 Grade B Steel Pipes
Used in Refinery Industries

This research focuses on the investigation and estimation of the remaining life of ASTM
A106 Grade B steel pipes. The examined pipes have been in service for 7 years at a temper-
ature of 280 degrees Celsius and a working pressure of 61 bar, conveying mostly methane
as the fluid. Various tests including thickness measurement, chemical composition analysis,
examination of microstructure using optical microscopy and scanning electron microscopy-
energy dispersive X-ray spectroscopy, tensile testing at ambient and elevated temperatures,
and macrohardness testing were conducted to estimate the remaining life.

According to the obtained results, all samples exhibited a ferrite-pearlite microstructure,
and no significant reduction in the thickness of the examined specimens was observed.
Moreover, considering the current operational conditions, it is concluded that the pipes are
in good condition for service for an additional 7 years with a confidence level of 4.99%.

Fitness for service, Fluid Transmission Pipes,
Thickness Measurement, Servicing, Reliability
Coefficient.
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Defining 'Performance’ infAsset
Performance Management

Abstract

An APM strategy can offer a more advanced, holistic approach to efficient asset usage. APM
uncouples the pressure, leading to increased availability and utilization of lab assets and improved
efficiency. This approach affords unprecedented visibility and asset control while reducing costs
and increasing sustainability.

Keywords

Asset Management, Compliance, Digital tools,
Instrument Monitoring.
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