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(57) Abstract :

8. ABSTRACT OF THE INVENTION: The invention discloses an improved Modular Multilevel Converter (MMC) topology for

HVDC transmission systems. The converter features arms (201) composed of a hybrid arrangement of Full-Bridge (205) and Half-
Bridge (206) submodules, providing inherent DC fault blocking capability. A central controller (207) executes an Adaptive Capacitor
Voltage Ripple Reduction (ACVRR) algorithm (208), which actively minimizes voltage stress on submodule capacitors by

dynamically adjusting switching patterns based on instantaneous arm current, thereby improving reliability and reducing capacitor
size. Each submodule is equipped with a local Decentralized Arm Energy Balancing Controller (DAEBC) (209) for robust internal

energy management. An optimized thermal system (210) with advanced heat sinks ensures efficient cooling. The design enhances
overall system efficiency, fault resilience, and operational lifetime, making it particularly suitable for long-distance power
transmission and offshore wind farm integration, where reliability and maintenance costs are critical.
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