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Training Description:

The world's electric power supply systems are interconnected in one way or another and in various regional
and in many cases for inter-regional and international connections. The reason behind such complex
operation of the power network is to reduce costs of operation and increase the reliability and security of
the power supply.

Today, a revolution is underway in the Electrical Supply Industry. Economics, increasingly sophisticated
consumers of electrical energy and the continuous demand for renewable energy have created one of the
greatest challenges and opportunities the electricity supply industry has ever had to face. This is to provide
substantially increased quality and security of supply, with respect to the environment (as emphasized at
the Kyoto summit), in the rapidly emerging de-centralized market for electricity worldwide.

Power Electronics Control of De-regulated Power Systems will play a significant role in the near future and
companies need to be positioned to take a lead in this globally competitive technology.

The management of the integration of new generation power electronic systems worldwide will affect
enormously all sectors of the market:

e Power generation

e Transmission

e Distribution

e Utilization

e Equipment manufacturers

Training Objectives:

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

v" Present fundamental concepts of compensation of transmission networks

v’ Discuss the state-of-the-art of power electronics equipment available to transmission engineers to
improve the operation of the said networks

v' Become familiar with latest developments in transmission systems

v In addition, the principles learnt from this course can be applied into work environment where
known problems of operating the network can be studied and dealt with the equipment discussed
and presented in this course

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:
< PRE-TEST
¢ Introductions, Goals discussion
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< Introduction and review of course objectives, power system overview and the new challenges
affecting the technical and business operation of the system

Transmission interconnections, the need for such interconnection

Opportunities for FACTS into the transmission networks

Review of basic concepts associated with power flow in an AC system, parallel paths and meshed
systems

Limitations of loading capability

Power flow and dynamic stability of transmission interconnection

Introduction of various types of FACTS, shunt, series and combined connections

Introduction to HVDC technology

Comparison of HVDC and FACTS
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Power semiconductors devices

Diode. Thyristor. Gate-Turn-Off Thyristor. MOS-Turn-Off Thyristor (MTO). Integrated Gate-
Commutated Thyristor (IGCT). Insulated Gate Bipolar Transistor (IGBT). MOS-Controlled Thyristor
(MCT). Voltage-source converters. Single-phase leg operation. Square-wave operation and
associated harmonics. Three-Phase Full-Bridge

<% Transformer connections for 12-pulse operation. Operation with 24 and 48 pulse systems. Three-
Level systems. Multilevel systems. Pulse-Width Modulation systems

Current-source converters. Thyristor-based converters

Current-source line commutated systems. Current-source forced commutated systems
Comparison between voltage-source and current-source systems
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DAY THREE:
% Objectives of shunt compensation and voltage regulation. End of line voltage support
Methods of controllable VAr generation. Variable impedance
Static VAr generators. Switching converter VAr generators. The regulation slope. Static shunt
compensators: SVC and STATCOM. Comparison of V-l and V-Q characteristics. Real power
exchange. Operation under unbalance conditions
< Static Series Compensators: GCSC, TSSC, TCSC, SSSC. Objectives of Series compensation. Series
capacitive compensation. Variable impedance series compensators. Switching converter series
compensators

DAY FOUR:

< Dynamic Voltage Restorer (DVR)

Combined compensators: Unified Power Flow Controller and Interline Power Flow Controller
Basic operation principles. Conventional transmission control capabilities. Independent real and
reactive power flow control

< Comparison of combined controllers and separate series/shunt ones
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DAY FIVE:
% Application and Case Studies of FACTS controllers
% Modern advanced HVDC systems based on voltage-source converters and PWM concepts and
discussion of worldwide existing applications
% Industry standards and approaches
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< Deregulated power systems and opportunities, requirements and operation of transmission
networks to enhance stability, operation and improve return on investment for newly installed
equipment. Selection examples of equipment and studies

Course Conclusion

»  POST-ASSESSMENT and EVALUATION
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Training Methodology:

This interactive training course includes the following training methodologies as a percentage of the total

tuition hours:
o 30%
o 70%

Lectures, Concepts, Role Play

Workshops & Work Presentations, Techniques, Based on Case Studies & Practical
Exercises, Gamification, Software & General Discussions

e Preand 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.

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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