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Article Overview

Customized communication power systems integrate power delivery and communication management to
ensure reliable, efficient, and adaptive operation tailored to specific network requirements.

Power-Communication Integration

Modern power systems increasingly integrate converter-interfaced resources such as solar, wind, and battery
storage, which are controlled by algorithms rather than mechanical rotors. This shift requires viewing the
power system as a communication system, a concept known as power-communication isomorphism. By
treating voltage and current signals as communication channels, system designers can anayze
synchronization, stability, and dynamic behavior using communication theory principles, enabling unified
control of heterogeneous power apparatuses and improved resilience against oscillations or disturbances .

Customization Principles

o Customer-Centric Design: Each system is tailored to the unique requirements of the communication site,
balancing performance, cost, and reliability. This includes selecting appropriate power units, backup batteries,
and monitoring systems to meet specific operational needs .

0 Modular and Scalable Architecture: Systems often use modular switching power supplies, dynamic loop
monitoring, and integrated battery units. Modular design allows rapid deployment, easy maintenance, and
scalability for future network expansions, such as 5G base stations .

o Intelligent Monitoring and Control: Advanced remote monitoring units (FSUs) enable rea -time tracking of
power status, fault detection, and automated control. This ensures minimal downtime and efficient energy
management, including peak shaving and load balancing .

o Reliability and Redundancy: Communication power systems are designed with redundant paths and adaptive
protocols to maintain operation during equipment failures or adverse conditions. Critical functions, such as
line protection, require low-latency, deterministic communication to ensure grid stability .

o Energy Efficiency and Sustainability: Integration of lithium batteries, intelligent energy management, and
environmentally friendly materials supports low-carbon operation and reduces operational costs while
maintaining high reliability .

Communication Protocols and Synchronization

Customized systems implement specialized communication protocols to coordinate distributed power
electronics, such as intra- and inter-module synchronization. These protocols manage timing, event-driven
control, and hardware/software abstraction to ensure that distributed energy resources operate harmoniously
and maintain grid stability . The system's communication topology is closely linked to the physical power
network, allowing precise control of voltage, current, and power flows.
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Key Takeaways

o Integration of power and communication enables real-time monitoring, adaptive control, and improved
stability.

o0 Customization ensures that each system meets the specific operational, environmental, and economic
reguirements of the site.

o Modularity, intelligence, and redundancy are essential for rapid deployment, reliability, and scalability.

0 Synchronization and communication protocols are critical for coordinating distributed resources and
maintaining system stability. By following these principles, customized communication power systems
provide reliable, efficient, and resilient power support for modern communication networks and distributed
energy infrastructures.

The large-scale integration of converter-interfaced resources in electrical power systems raises new threats to
stability which call for

A communication infrastructure is an essential part of the future power systems. The conventional power
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In this post, we will discuss the majority of current communication systems that are useful for providing
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Communications infrastructure equipment employs a variety of power system components. Power factor
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[llustration of power-communication isomorphism in power systems. The upper part shows the power
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In this article, we present the intrinsic analogy of a power system to a communication system, which is here
called power
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narrowband and broadband
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This paper describes the various communication technologies available and their limitations and advantages
for different grid
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Electrical Engineering Department Columbia University Dec 1, 2002 Prolegomena There are many texts
available for the study of

Designing a next-generation communications architecture for power systems involves addressing severa key
design,

By providing a detailed overview, characterization, and classification of existing approaches to
communication

Web: https://kalutha.co.za

Page 3/3




