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Training Description:

Analytical instruments used for online chemical analysis of process streams or plant environments are
generally called Process Analyzer Systems or Quality Measuring Instruments. Reliable online analytical data
is crucial for a safe and efficient operation is not limited to the Oil & Gas and Chemical Industry but also for
Pharmaceutical, Power Generation and other industries. Legislative requirements, economic as well as
health and safety, emissions control and energy conservation are setting increasing stringent limits for
reliable analyzer data which may result in huge losses or fines to the operating company.

For latter reasons it is obvious that sustainable optimum performance of online instrumentation, sample-
handling systems and correct data handling is indispensable which requires continual professional attention
from the analyzer engineers and maintenance staff.

To achieve optimal performance a thorough understanding of operating principles, possible interferences
and practical skills are key requirements.

In this course, complete analyzer systems are discussed while special attention is given to applied sampling
systems next to the main types and principles of currently applied Process Analyzers ranging from Physical
Properties, online Chromatography, Water type analysis to the promising future of Spectroscopic type of
on-line analysis while advantages and disadvantages are clarified with the aim to enhance the
understanding the operational ranges and limitations of each type of analysis system.

Training Objectives:

By the end of the training, participants will be able to:
v' Describe the purpose, operation of sample handling and application of a Process Analyzer system,
Quality Monitoring systems and Spectroscopic Analyzer systems
v Describe the principles of the applied types of Physical Property analyzers and Gas Chromatography
v Identify and explain the different types of QMI applications like for Process Quality control
v Understanding of the basic tools for Analytical Performance & Quality Assurance

Training Designed for:

This course is intended for all who are regularly involved with Process Analyzer systems like Instrument
Technicians and Engineers, Production, Operation and Laboratory staff.

Training Requirement:

“Hand’s on practical sessions, equipment and software will be applied during the course if required and as
per the client’s request.”

Contents can be adapted to your specific wishes. It is therefore possible to focus on specific modules of the
training course as per client’s learning needs and objectives. Further, it should be forwarded to us a month
prior to the course dates.

Training Program:

DAY ONE:
«»* Introduction to The World Of QMI
e  Why Instruments
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Where Do We Need It
What Types Are There
What Is Measurement
Measurement Standards
Traceability
Quality Assurance
e Response
+ Measurement Accuracy & Quality Assurance
e Measurement Standards
Units & Systems
Introduction Quality Assurance
Traceability & Organization
Definitions Accuracy, Systematic Errors and Precision
Factors influencing Accuracy
Measurement Calibration procedure
Hysteresis Accuracy, Precision, Standard Deviation & Variance
“Playing Darts”
Repeatability and Reproducibility
Variability & Probability
Statistical Control & Normal Distribution
STD & Systematic Error
Control Chart Tool
Setting up a Control Chart for Performance Monitoring
Warning & Control Limits
Statistical Decision Rules
Historical STD
e Reproducibility Rate
+* Analyser Sampling & Conditioning + Analyser House
e Process Analyser Sampling & Conditioning
Analyser systems
Conditioning
Analysis and Sampling organization
Process Conditions
Dead Volumes
Phase Diagram
Specific Engineering Issues
Sample Lag Time
Sampling Systems Examples
Sample Recovery

DAY TWO:
+*» Vapor Pressure Measurements
e Significance and Definitions
e Vapor Pressure Properties

| L) 3
[T sureiy cam
| 1]

ENA

AL108 Rev.003 CMCT COURSE OUTLINE

Page 3 of 8




CAREER C M\

MANAGEMENT

CONSULTANCY C T
&TRAINING

wayaily dyla g Ll g

Tel No:+97126654546 |FaxNo:+97126654182|Email: training@cmc-me.com|www.cmc-me.com

Volume and Saturated Pressure

Vapor Pressure and Boiling Point Relation

Evaporation of A Liquid

Evaporation and Boiling

Norms and Standards

Reid Vapor Pressure and Grabner Development
e On Line Vapor Pressure Analyzers

%+ Principles of Gas Chromatography
e History

Combinations of GC and MS

What is Chromatography

Retention Phenomena

Separation Factors

Retention Factor

Types of Chromatographic Columns

Band Broadening and Column Efficiency

Theoretical Plate Model

Temperature Influence on Separation

Van ‘Deemter’ Efficiency Curve

Selection of The Type of Carrier Gas

Peak Selectivity and Resolution

Base line properties, Noise and LOD

+ Types of GC Detectors and Peak Quantitation Methods
e Thermal Conductivity Detector and Measurement

Flame lonization Detector

Dynamic Range of Detectors

Application of Make-up Gas

Electron Capture Detector

Flame Photometric Detector

Detector and Relative Response Factors

Integration Methods

Analysis Data Processing

Standard Calibration Methods

DAY THREE:

+* Viscosity Theory & Measurement

e Dynamic Viscosity

Shear Stress
Types of Liquid Viscosity
SAE System
Kinematic Viscosity Measurement
Types of Lab Analysis
Capillary Type of Measurement
Vibrational Types
New Developments
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+» Heating Value Measurements

Introduction Calorimetry

Types of Calorimeters
Determination of Heating Values
Higher and Lower Heating Value
Wobbe Index and CARI

Online Wobbe Index Analyzer
NMR application

+*» Oxygen Analysis

DAY FOUR:

Main Applied Methods for Oxygen Measurement
Principle of Electrochemical Cell

Introduction to Combustion Control
Stoichiometric Ratio

ZrO2 type Oxygen Analyzers

Operating principle ZrO2 analysis

Nernst Equation

Combustion Possible Interferences
Paramagnetic Type Oxygen Analyzer

Background Gas Interference

Sampling and Installation

Magnetic Wind Type Analysis

Trouble shooting

New Development — ‘LaserGas’ Single Path Oxygen Analyzer

%+ Spectroscopic Analysis IR, UV and FTIR

Types of Spectral Absorptions
Spectral Ranges

Relation Frequency and Wavelength
Diffraction Methods

Principles & Techniques Applied
Types of Spectroscopy

Lambert Beer’s Law

NIR Spectrum

Industrial Non-Dispersive IR Analysis
UV analysis

FT-IR and FTNIR

How are FTIR Results Obtained
Practical Differences FTIR and IR
Raman Spectroscopy
Spectrometers for CEMS

NMR Application

+* Moisture & HCDP Theory & Practice
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Dalton’s Law
Dew Point / Pressure relationship
Relative Humidity
Psychrometric RH Measuring Method
Moisture Analysis Methods
SiO2 and AlOx Sensors
Electrolytic Type Moisture Sensor
Quartz crystal (Ametek) Moisture Analysis
Chilled Mirror DP Analysis
New Developments
Spectroscopic Moisture Analysis
IR/DIR Moisture Analysis
Tunable Diode Laser Moisture Sensor
e Moisture Sample Conditioning
++ Density Measurements
e Significance of Density
Applied Density Terms
Lab Density Determination
Oscillating Type Densitometer
U-Type Density Transducer
Nucleonic Type Density Meter
Specific Gravity Measurement
Hydrostatic Type
Gas Density Transducer Installation
Density Verification Methods

DAY FIVE:
+  Water Analysis Subjects

¢+ Turbity, Hardness & TOC Analysis

e Turbidity Measurements
FTU and NTU Type Turbidity
Water Hardness Types and Analysis
Photometric Measuring Principles
Nernst Law Application
Why Measuring TOC?
Main STEPS TOC Analysis
Oxidation Methods

e Industrial Types of TOC
* pH Measurement

e Reasons for pH Analysis
Introduction to pH Measurements
Construction of the Glass Measuring Electrode
Types of pH Electrodes and Their Application
pH Measuring Circuit
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pH Measuring Principle and Nernst Equation
Potentials Present in a pH Loop
Asymmetry Potential
pH Practical Notes and Measuring Range
pH Buffers and Calibration Conditions
pH -Temperature Compensation Clarification in Relation to Process Temperature
Conditioning, Storage and Cleaning of pH Sensors
e Checking and Calibration of pH System
++ Conductivity & TDS Measurement
e Basic Construction of a Conductivity Cell
Specific Conductivity
Cell Constant
Liquid Conductivity and TDS Ranges
Application of Conductivity Measurements
Conductivity Versus Concentration
Relation Conductivity and TDS Measurement
Principle Toroidal Conductivity Measurement
Applied Type of Voltage and Polarization Effects
Four Electrode Type Sensors
Principle Difference Between the Type of Temperature Compensation pH And Conductivity
Factors of Common Type of Liquids
e High Conductivity Measurements
¢+ Course Conclusion
+ POST-ASSESSMENT and EVALUATION

Training Methodology:

This interactive training course includes the following training methodologies as a percentage of the total
tuition hours:
e 30% Lectures, Concepts, Role Play
e 70%  Workshops & Work Presentations, Techniques, Based on Case Studies & Practical
Exercises, Gamification, Software & General Discussions
e Pre and Post Test

Training Certificate(s):

CMCT Internationally recognized certificate(s) will be issued to each participant who completed the
course.

Training Fees:

TBA as per the course location - This rate includes participant’s manual, hand-outs, buffet lunch, coffee/tea
on arrival, morning & afternoon of each day.

Note: The 5% VAT (Value Added Tax), will be effective starting 01°* of January 2018 as per the new
regulation from the UAE Government. The VAT applies for all quotation both for local and abroad.
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Training Timings:

Daily Timings:
07:45-08:00  Morning Coffee / Tea
08:00 - 10:00 First Session
10:00-10:20  Recess (Coffee/Tea/Snacks)
10:20-12:20  Second Session
12:20-13:00  Recess (Prayer Break & Lunch)
13:00 - 14:00 Last Session

For training registrations or in-house enquiries, please contact:

Aisha Relativo - Training & Career Development Manager
aisha@cmc-me.com / training@cmc-me.com

Tel.: +971 2 665 3945 or +971 2 643 6653 | Mob.: +971 52 2954615
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