
                                                                                                                           

 

🔆 1.5 Energy Monitoring in Renewable Plants 

1. Applications in Solar & Wind Farms 

• Real-time Data Acquisition: Continuous monitoring of key energy performance 

metrics—power output, cumulative energy, inverter/generator statuses—through a mix of 

sensors (power meters, inverters, weather stations) and data loggers. Wiley Online 

Library 

• Fault Detection & Alerts: Identify anomalies such as over/under-speed, voltage issues, 

and equipment faults, paired with automated alerts via email or SMS.  

• Performance Benchmarking: Systems generate comparisons between real output vs. 

expected baselines, enabling degradation tracking and efficiency analysis.  

2. Integration with Plant SCADA Systems 

• Seamless Data Exchange: Utilizes standard protocols (Modbus, DNP3, OPC UA) to 

integrate with existing SCADA installations on PV and wind farms. aderisenergy.com 

• Control & Automation: Enables supervisory functions—such as inverter commands, 

power plant control (PPC), and grid compliance tasks (frequency/voltage management, 

market participation). powerfactors.com+1powerfactors.com+1 

• Scalable Hybrid Integrations: Supports hybrid systems (solar + wind + storage), 

coordinating generation and battery systems to optimize dispatch strategies.  

3. System Architecture Overview 

Component Function 

Sensors & Meters 
Capture power, voltage, current, and environmental data (wind, 

irradiance, temperature)  

Data Acquisition Units 
Local edge devices/dataloggers gathering high-resolution data and 

performing preliminary analytics  

Communication & 

Protocols 

Use Modbus, DNP3, OPC UA, cellular networks to transfer data to 

central SCADA or cloud servers  

SCADA / Power Plant 

Controllers 

Unified interface for real-time monitoring/control, grid compliance, 

fault management, and remote operations  

Analytics & Reporting 
Cloud or on-prem analytics for predictive maintenance, performance 

benchmarking, automated alerting and reporting  

4. Core Benefits 

• Operational Efficiency: High-resolution data (1-second to minute-level sampling) drives 

optimized operations and fault response.  

https://onlinelibrary.wiley.com/doi/10.1002/ese3.1130?utm_source=chatgpt.com
https://onlinelibrary.wiley.com/doi/10.1002/ese3.1130?utm_source=chatgpt.com
https://aderisenergy.com/products/energy-monitoring-and-control?utm_source=chatgpt.com
https://www.powerfactors.com/blog/scada-uncovered-simplifying-renewable-energy-management-with-advanced-control?utm_source=chatgpt.com


                                                                                                                           
• O&M Savings: Remote troubleshooting and predictive maintenance reduce field service 

costs and minimize downtime.  

• Grid Compliance & Revenue: Power plant controllers enable participation in ancillary 

services and energy markets.  

• Hybrid & Energy Storage Management: Intelligent coordination across solar, wind, 

and storage fosters efficiency and market value.  

 

✅ Final Summary 

Cirbrid’s 1.5 Energy Monitoring platform delivers robust data collection, real-time fault 

detection, and automated reporting, seamlessly interfacing with plant SCADA and PPC systems. 

It's tailored for solar, wind, and hybrid plants, enabling remote operations, predictive 

maintenance, grid compliance, and revenue optimization—providing a comprehensive solution 

that bridges plant-level hardware with enterprise control and analytics. 

 
 

🔆 Cirbrid 1.5 Energy Monitoring – Renewable Plant 

Application Note 

1. Applications in Solar & Wind Farms 

• Continuous Data Acquisition: Captures real-time metrics—power output, cumulative 

energy, inverter/generator statuses, environmental parameters—via sensors and data 

loggers. Systems like IoT-based SCADA have demonstrated robust performance in 

hybrid setups MDPI+1MDPI+1. 

• Fault Detection & Alerts: Real-time anomaly identification (voltage abnormalities, 

sensor issues, equipment faults) with instant notifications. 

• Performance Monitoring & Benchmarking: Enables comparisons between actual vs 

expected output and supports degradation tracking over time. 

2. SCADA Integration 

• Protocol Compatibility: Supports industry-standard protocols (Modbus, OPC UA, 

DNP3) for seamless SCADA integration—a best practice outlined in hybrid plant 

application notes . 

• Control Capabilities: Interfaces enable control functions such as inverter dispatch, 

battery management, and grid code compliance through plant controllers (PPC). 

• Web-based, Scalable Architecture: Cirbrid’s system supports web or cloud interfaces 

for remote monitoring and control—similar to systems in hybrid wind-PV projects 

Scribd. 

https://www.mdpi.com/1996-1073/16/5/2092?utm_source=chatgpt.com
https://www.scribd.com/document/745942305/Web-SCADA-for-Monitoring-and-Controlling-Hybrid-Wind-PV-Power-System?utm_source=chatgpt.com


                                                                                                                           

3. System Architecture 

Component Role 

Sensors & Meters 

Monitor electrical and environmental variables—voltage, current, 

temperature, irradiance, wind—used in hybrid systems 

Scribd+1Energy Markets & Policy+1 

Data Acquisition Units 
Edge devices (RTUs/PLCs) collect and preprocess data, offering 1 s–

1 min resolution  

Communication & 

Protocols 

Uses Modbus TCP, OPC UA, cellular, Ethernet for reliable data 

transfer 

SCADA / PPC 

Interface 

Central hub for monitoring, supervisory control, fault handling, and 

reporting 

Analytics/Reporting 

Layer 

Cloud or local processing enables trend analysis, predictive 

maintenance, and compliance reporting 

4. Core Benefits 

1. Operational Efficiency 

High-resolution, real-time data enables optimal dispatch and faster fault correction. 

2. O&M Cost Reduction 

Remote diagnostics and alerts decrease physical inspections and downtime. 

3. Grid Compliance & Revenue Generation 

PPC compliance functionality ensures adherence to grid codes and enables services like 

frequency responseEnergy Markets & PolicySiemensESIG+1PSE Healthy Energy+1. 

4. Hybrid Resource Optimization 

Integrated control across solar, wind, and batteries increases flexibility and energy value 

Scribd+13ESIG+13Energy Markets & Policy+13. 

 

✅ Summary 

Cirbrid’s 1.5 Energy Monitoring platform offers real-time monitoring, automatic fault detection, 

and advanced analytics. Engineered for solar, wind, and hybrid installations, it easily integrates 

into SCADA systems and PPC setups, enabling remote oversight, predictive maintenance, grid 

compliance, and enhanced asset performance. 

 
 

✅ Deployment Checklist: Cirbrid 1.5 Energy Monitoring + 

SCADA Integration 

https://www.scribd.com/document/745942305/Web-SCADA-for-Monitoring-and-Controlling-Hybrid-Wind-PV-Power-System?utm_source=chatgpt.com
https://emp.lbl.gov/sites/default/files/2024-09/Hybrid_Plant_Tracking_2024_v3.pdf?utm_source=chatgpt.com
https://assets.new.siemens.com/siemens/assets/api/uuid%3Ae19f73d1-d044-4088-92e9-2201516a9de1/Photovoltaic-plant-control-Application-Notes-.pdf?utm_source=chatgpt.com
https://www.esig.energy/wp-content/uploads/2022/03/ESIG-Hybrid-Resources-report-2022.pdf?utm_source=chatgpt.com
https://www.esig.energy/wp-content/uploads/2022/03/ESIG-Hybrid-Resources-report-2022.pdf?utm_source=chatgpt.com


                                                                                                                           

📍 1. Define Scope & Objectives 

• ☐ Identify assets to monitor: PV arrays, inverters, turbines, weather stations, storage 

units. 

• ☐ Set Key Performance Indicators (KPIs): power output, cumulative energy, availability, 

fault rates, grid compliance. 

    2. Hardware & Sensors 

• ☐ Power meters and CT/PT for each phase or key inverter. 

• ☐ Environmental sensors: pyranometers (solar), anemometers (wind), temperature. 

• ☐ Data acquisition units (RTUs/edge gateways) with Modbus/DNP3/OPC UA support. 

• ☐ Redundant communication: Ethernet, fiber, cellular backup. 

🔄 3. Data Communication & Protocols 

• ☐ Ensure compatibility with SCADA: Modbus/TCP, DNP3, OPC UA. 

• ☐ Configure polling rates (e.g., sub-minute resolution). 

• ☐ Implement secure connections (VPN/TLS, ISO 27001/19 standards) Nomad 

Electricelectrum.pl. 

     4. SCADA & PPC Integration 

• ☐ Map sensors to SCADA tags and visuals. 

• ☐ Customize dashboards: live metrics, status indicators, alarms. 

• ☐ Integrate PPC for grid code compliance (frequency/voltage control, curtailment) . 

• ☐ Configure alarm thresholds & automated notifications (SMS/email). 

    5. Analytics & Reporting Setup 

• ☐ Establish baseline generation models (e.g. GPM Horizon methodology) 

powerfactors.comgreenpowermonitor.com. 

• ☐ Set up fault-detection logic and trending dashboards. 

• ☐ Schedule periodic performance reports (daily/weekly/monthly). 

🔐 6. Cybersecurity & Compliance 

• ☐ Harden RTUs and SCADA per cybersecurity best practices (ISO 27001/27019) 

edquip.co+2powerfactors.com+2greenpowermonitor.com+2electrum.pl+1renewable-

ei.org+1edquip.co+6powerfactors.com+6electrum.pl+6. 

• ☐ Define user roles and access levels with audit logs. 

https://nomadelectric.com/system-scada-do-monitorowania-i-zarzadzania-elektrowniami-oze/?utm_source=chatgpt.com
https://nomadelectric.com/system-scada-do-monitorowania-i-zarzadzania-elektrowniami-oze/?utm_source=chatgpt.com
https://electrum.pl/en/scada-the-heart-of-modern-solar-and-wind-farm-monitoring/?utm_source=chatgpt.com
https://www.powerfactors.com/unity/central-monitoring-and-controls?utm_source=chatgpt.com
https://www.greenpowermonitor.com/?utm_source=chatgpt.com
https://www.powerfactors.com/blog/scada-uncovered-simplifying-renewable-energy-management-with-advanced-control?utm_source=chatgpt.com
https://electrum.pl/en/scada-the-heart-of-modern-solar-and-wind-farm-monitoring/?utm_source=chatgpt.com
https://electrum.pl/en/scada-the-heart-of-modern-solar-and-wind-farm-monitoring/?utm_source=chatgpt.com
https://www.powerfactors.com/unity/central-monitoring-and-controls?utm_source=chatgpt.com


                                                                                                                           

      7. Testing & Commissioning 

• ☐ Perform on-site testing: sensor calibration, tag accuracy, reporting. 

• ☐ Simulate faults to verify alerts and SCADA response. 

• ☐ Validate remote control: curtailment, inverter commands, grid compliance. 

        8. O&M Training & Documentation 

• ☐ Train O&M team: daily operations, alarm triage, SCADA navigation. 

• ☐ Provide user guides, SOPs, and troubleshooting flowcharts. 

• ☐ Schedule regular software maintenance reviews. 

📅 9. Go-live & Continuous Improvement 

• ☐ Launch system monitoring and baseline performance tracking. 

• ☐ Review alarms weekly; refine thresholds & models. 

• ☐ Plan quarterly health checks: data accuracy, alarm logic, hardware status. 

 
 


