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Description and Characteristics of Thyristor-based FACTS devices: Static VAR
Compensator (SVC), Thyristor Controlled Series Capacitor (TCSC), Thyristor Controlled
Braking Resistor and Single Pole Single Throw (SPST) Switch. Configurations/Modes of
Operation, Harmonics and control of SVC and TCSC. Fault Current Limiter.

Module 3: Voltage Source Converter based (FACTS) controllers (8 hours)

Voltage Source Converters (VSC): Six Pulse VSC, Multi-pulse and Multi-level Converters,
Pulse-Width Modulation for VSCs. Selective Harmonic Elimination, Sinusoidal PWM and
Space Vector Modulation. STATCOM: Principle of Operation, Reactive Power Control:
Type I and Type Il controllers, Static Synchronous Series Compensator (SSSC) and Unified
Power Flow Controller (UPFC): Principle of Operation and Control. Working principle of
Interphase Power Flow Controller. Other Devices: GTO Controlled Series Compensator.
Fault Current Limiter,

Module 4: Application of FACTS (4 hours)

Application of FACTS devices for power-flow control and stability improvement. Simulation
example of power swing damping in a single-machine infinite bus system using a TCSC.
Simulation example of voltage regulation of transmission mid-point voltage using a |
STATCOM. A

Module 5: Power Quality Problems in Distribution Systems (4 hours) ;:Iigﬁigaltjn

Power Quality problems in distribution systems: Transient and Steady state variatio illy
voltage and frequency. Unbalance, Sags, Swells, Interruptions, Wave-form Distortions:
harmonics, noise, notching, de-offsets, fluctuations. Flicker and its measurement. Tolerance

of Equipment: CBEMA curve.

Module 6: DSTATCOM (8 hours)

Reactive Power Compensation, Harmonics and Unbalance mitigation in Distribution Systems
using DSTATCOM and Shunt Active Filters. Synchronous Reference Frame Extraction of
Reference Currents, Current Control Techniques in for DSTATCOM,

Module 6: Dynamic Voltage Restorer and Unified Power Quality Conditioner (6 hours)
Voltage Sag/Swell mitigation: Dynamic Voltage Restorer — Working Principle and Control
Strategics. Series Active Filtering. Unified Power Quality Conditioner (UPQC): Working
Principle. Capabilities and Control Strategies.
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