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Solar Communication System Remote
Monitoring Type for Edge Computing

Overview
SmartPV-AIoT: an AIoT-integrated framework for fault diagnosis and. This paper
presents SmartPV-AIoT, a cost-effective and edge-computing-based framework.

Key Takeaways
Edge-compatible solar monitoring systems enable real-time data collection, local
processing, and remote management of solar plants using IoT, SCADA, and cloud-
integrated devices.

Edge Computing in Solar Monitoring

Edge computing brings data processing closer to the source, such as solar inverters,
sensors, and controllers, reducing latency and bandwidth usage while enabling faster
insights and autonomous decision-making. By processing data locally, edge-enabled
solar systems can perform real-time analytics, detect faults, and optimize
performance without relying solely on cloud connectivity. Types of Solar Remote
Monitoring Systems1.

Solar SCADA Systems SCAD

A (Supervisory Control and Data Acquisition) platforms, like SuryaLogix Solar SCADA,
provide comprehensive monitoring and control for solar power plants. These systems
support multiple communication protocols (Modbus, REST API, MQTT, FTP) and can
operate over wired or wireless networks. They collect data from inverters, sensors,
and weather monitoring systems, store it locally and remotely, and allow real-time
visualization through customizable dashboards.
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SCAD

A systems are ideal for large-scale ground-mounted solar plants requiring centralized
management. 2.

P

V Monitoring Platforms Platforms such as SolarEdge Monitoring Portal track
photovoltaic system performance, module-level power, voltage, and current, and
detect faults using smart algorithms. These platforms provide both technical and
financial performance insights, enabling efficient maintenance and profitability
analysis. While primarily cloud-based, they can integrate with edge devices for faster
local processing.

3.

Edge-

Integrated Monitoring Devices Devices like the Morningstar ReadyEdge RE-1 are
designed for off-grid and hybrid solar systems. They aggregate data from multiple
charge controllers or inverters, support industrial protocols (SNMP, Modbus TCP), and
provide local browser-based configuration and monitoring. Optional cloud integration
allows remote access, while local processing ensures real-time battery health
monitoring, generator management, and system diagnostics.

These devices are compact, scalable, and suitable for edge computing applications.

Key Features for Edge-

Compatible Solar Monitoring

Local Data Processing: Reduces latency and bandwidth usage by analyzing data at
the source. Protocol Flexibility: Supports Modbus, SNMP, MQTT, REST API, and other
industrial communication standards. Remote Access: Cloud integration for monitoring
from anywhere while maintaining local control.

Real-

Time Alerts: Immediate detection of faults, performance drops, or environmental
anomalies. Scalability: Ability to manage multiple inverters, controllers, and sensors
across distributed solar sites.

Conclusion

For edge computing applications, solar communication systems should combine local
processing, IoT integration, and remote monitoring capabilities.
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SCAD

A platforms, PV monitoring portals, and edge-integrated devices like ReadyEdge
provide flexible solutions for both grid-tied and off-grid solar systems, ensuring
optimized performance, reduced operational costs, and reliable real-time monitoring.
These systems are essential for modern solar plants aiming to leverage edge
computing for faster insights and autonomous management.
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SmartPV-AIoT: an AIoT-integrated framework for fault diagnosis and ...

This paper presents SmartPV-AIoT, a cost-effective and edge-computing-based
framework for real-time fault detection and environmental monitoring in photovoltaic
(PV) systems.
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Edge monitoring systems can communicate with home energy management
platforms, automatically adjusting energy consumption based on solar production
patterns. This intelligent
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