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Training Description:

Over recent years, there has been a significant increase in the installation and use of power electronic
equipment onboard ships and on offshore installations. The operation of this equipment has in many cases
significantly degraded the ship or offshore installation electrical power quality to such an extent that
measures have to be implemented in order to minimize the resultant adverse effects on the electrical plant
and equipment.

The quality and security of voltage supplies are important to the safety of any vessel and its crew and to
the protection of the marine environment. Any failure or malfunction of equipment such as propulsion or
navigation systems can result in an accident at sea or close inshore with serious consequences. Many power
quality issues are transient, for example, the starting of a large electric thruster motor resulting in a
momentary dip before the generator regulators correct the situation and reinstate the correct level of
voltage and frequency.

This intensive training focuses mainly on the effects and presence of harmonics in power system, with
reference to auxiliary equipment such as variable speed drives, uninterruptible power supplies and others.
When more electronic devices are connected to our power systems, the ‘quality’ of the power becomes
more important. Stable voltages and undistorted waveforms are two characteristics which are very
desirable. Grounding affects voltage stability, and more importantly, is critical to personal safety.
Harmonics distortions will result in nuisance tripping of electrical systems.

Training Objectives:

By the end of the training, participants will be able to:

Understand the Various Types of Power Quality Issues
Understand the types of Power Quality issues and Harmonics
Understand the Effects of Harmonics

Determine the causes of Wave Form Distortion

Understand the Harmonics and System Power Factor
Determine the effects of Harmonics, Filters and K-factor
Analyze the Common Voltage Disturbances

Design the Protection of Gas Insulated Switchgear Substations
Operation Principle and Construction of Gas Insulated Switchgears
Identify the Various Types of Waveforms

Mitigation of Harmonics and K-Factor
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Training Designed for:

This course is intended for all levels of professional in an Electrical Power System. also, will be benefit for
Electrical Engineer, Supervisor, Professional Power System Engineers, Designers, Superintendent and
Industrial Engineers.
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Training Program:

DAY ONE:

< PRE-TEST

%+ Introduction

+* Module (01): Power Quality and Harmonics
Overview about Power Quality
Need for Improving Power Quality
Effects of Disturbances on Equipment
Sources of Harmonics, Symptoms
Harmonic Limitations (IEEE Standard 519)
Series Resonance, Filter Design
Third Harmonic, Neutral Current
+» Module (02): Production of Harmonics
Production of Harmonics
Characteristic Harmonic Currents
Effect of Harmonic Currents on Impedance
Calculation of Voltage Distortion
Harmonic Sequence Components
Line Notching
Interharmonics
Subharmonics

DAY TWO:

+ Module (03): Effects of Harmonics
e Generators
Transformers
Induction Motors
Variable Speed Drives
Uninterruptible Power Supplies (UPS)
Computers and Computer Based Equipment
Cables, Circuit Breakers
Relays, Capacitors
«* Module (04): Sources of Harmonics
e Single-Phase Nonlinear Loads
e Three-phase Nonlinear Loads
e Additional Three-Phase Sources of Harmonics

DAY THREE:

®

«» Module (05): Harmonics and System Power Factor

e Power Factor in Systems with Linear Loads Only

e Power Factor in Power System with Harmonics

e How the Mitigation of Harmonics Improves True Power
e Factorin Power System Network
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+* Module (06): Total Harmonic Distortion & Effects
e |ntroduction
e Total Harmonic Voltage Distortion (V THD)
e Total Harmonic Current Distortion (I THD)
e |mportance of Mitigating THD
e Associated Power Technology

DAY FOUR:
+*» Module (07): Effect of Unbalance and Voltage Distortion
e Balanced Systems
e Unbalanced Systems
+» Module (08): Effect of Unbalance and Voltage Distortion
e Balanced Systems
e Unbalanced Systems
o Voltage Unbalance
Effect of Unbalanced Loading on Machine
Effect of unbalanced Loading on Harmonics
Voltage Unbalance and Multi-Pulse Drives
Background Voltage Distortion
The Effect of Voltage Unbalance
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DAY FIVE:
+* Module (09): Mitigation of Harmonics
e Effect of Phase Diversity on Harmonic Currents
Effect of Linear Load on Harmonic Currents
Three-wire Single-phase Systems
Four-wire Single-phase Systems
Standard Reactors for Three-phase AC and DC Drives
e AC Line Reactors for DC SCR Drives
e AC Drives with SCR Input Rectifiers
e Special Reactors for Three-phase AC and DC Drives
e Passive L-C Filters
e Transformer Phase Shifting (Multi-Pulsing)
e Transformer Phase Staggering (Quasi Multi-Pulse)
+» Module (10): Harmonic Surveys and Measurement
Safety Precautions during Harmonic Surveys
e Planning the Harmonic Survey or Measurements
e Information to be recorded from Measurements
e Harmonic Analyzers
¢+ Course Conclusion
% POST-TEST and EVALUATION
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Training Requirements:

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

Please note that the above topics can be amended as per client’s learning needs and objectives. Further, it
should be forwarded to us a month prior to the course dates.

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, Software & General Discussions
e Preand Post Test

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

Training Fees:

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.

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
12:20-13:30  Recess (Prayer Break & Lunch)
13:30-15:00 Last Session

For training registrations or in-house enquiries, please contact:
Aisha Relativo: aisha@cmc-me.com

Tel.: +971 2 665 3945 or +971 2 643 6653 | Mob.: +971 52 2954615
Training & Career Development Department
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