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Abstract 

This paper presents a research project focused on the development of a Unified Data Processing Platform 

to effectively address the challenges arising from the proliferation of data within smart grids, surpassing 

the capabilities offered by conventional processing tools. The primary objective is to design and 

implement a user-friendly interface that consolidates all pertinent smart grid data into a singular, accessible 

location. Through the seamless integration of data ingestion, storage, and advanced analytics, the platform 

aims to empower organizations to leverage their smart grid data comprehensively for informed decision-

making, resource optimization, and enhanced smart grid management. Aligned with the overarching goal 

of fostering a sustainable and efficient energy ecosystem, this project aspires to empower users and elevate 

the intelligence and eco-friendliness of power infrastructure. 
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1. Introduction 

The current grid data infrastructure is characterized by its dispersion across multiple systems and Local 

Area Networks (LANs), encompassing SCADA, URTDSM, REMC, reporting software, and other 

components. This fragmentation poses significant challenges to the development of analytics or 

monitoring applications, as the deployment of such applications necessitates duplicated efforts across each 

system. Moreover, the diverse formats and storage technologies employed in different systems impede the 

seamless compatibility of a single analytics application. The presence of Operational Technology (OT) 

system data in OT LAN further restricts the development of computational and storage-intensive 

applications. The need of the hour is a Unified Data Processing Platform, a comprehensive solution 

designed to address the challenges posed by the ever-growing volume and complexity of data from smart 

grids. This platform represents a paradigm shift in the way we interact with and derive value from the 

wealth of data generated by modern electrical distribution systems. The core objective of this project is to 

create a user-friendly and cohesive interface that brings all facets of smart grid data into a single, easily 

accessible location. It encompasses the complete data lifecycle, from data ingestion to storage and, 

critically, advanced analytical capabilities. By doing so, it empowers organizations to leverage the full 

potential of their smart grid data, transforming it from mere information into actionable intelligence. A 

Unified Data Processing Platform is not just a technological evolution; it is an imperative for the 
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sustainable and efficient management of our energy resources. It facilitates intelligent, responsive, and 

eco-friendly power infrastructures, ultimately contributing to a greener, more resilient, and cost-effective 

electrical grid. This project represents a significant step towards achieving these goals, bringing us one 

step closer to a future where the power of data drives innovation and transformation in the energy sector. 

 

2. Proposed system 

 
In response to the increasing complexity of power distribution networks, the proposed grid management 

system places a paramount emphasis on unifying data from various devices into a singular system. The 

integration of Unified Real-Time Data Synchronization and Management (URTDSM), Renewable Energy 

Management Center (REMC), and Supervisory Control and Data Acquisition (SCADA) components 

serves the overarching goal of consolidating data from diverse sources. The primary objective is to 

streamline information accessibility, thereby reducing the reliance on multiple applications that store data 

for individual systems.  

The proposed workflow [Fig. 1] involves URTDSM synchronizing real-time data, REMC contributing 

renewable energy forecasts, and SCADA continuously monitoring grid parameters. The synergy among 

these components ensures that data from diverse sources is seamlessly integrated into a singular system, 

eliminating the need for multiple applications. The anticipated benefits of this system are significant. The 

proposed grid management system, designed initially for unified data integration, evolves to incorporate 

advanced visualization capabilities. This enhancement positions the system as a comprehensive tool for 

stakeholders to gain valuable insights into the grid’s dynamics.  
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In the extended architecture of the metrics ingestion system, SCADA, URTDSM, and REMC transition 

from their traditional roles within the power grid to specialized data agents. These entities, known for their 

roles in monitoring and controlling various aspects of the grid, now play a dual function—collecting 

specific metrics and transmitting them to the metrics ingestion API. This evolution broadens their 

contribution to the overall system, making them integral components in the workflow of data collection 

and integration. Each data agent operates within its defined domain, capturing metrics that are relevant to 

its specific area of expertise. This targeted approach ensures that the metrics collected by each data agent 

are aligned with its intended purpose, creating a specialized and efficient data collection process. The 

workflow begins with these data agents—SCADA, URTDSM, and REMC [Fig. 1]—collecting metrics 

from their designated sources within the power grid. Following the data collection phase, the data agents 

transmit the acquired metrics to the metrics ingestion API [Fig. 2]. This transmission adheres to 

standardized communication protocols, ensuring seamless integration and compatibility between the 

diverse data sets contributed by each agent. The metrics ingestion API, now receiving data from multiple 

specialized sources, undertakes the crucial role of orchestrating the integration of these diverse datasets 

into a standardized format. This ensures a cohesive and unified representation of the grid’s health, 

combining metrics from SCADA, URTDSM, REMC, and potentially other specialized data agents. The 

integrated data is then efficiently stored in the metrics data platform [Fig. 2], creating a comprehensive 

repository that grid operators can access for monitoring and analysis. Grid operators, armed with the 

enriched dataset, can utilize the metrics data platform to gain insights into the overall health and 

performance of the power grid. The collective contribution of SCADA, URTFMS, REMC, and potentially 

other specialized data agents empowers operators to make informed decisions, proactively identify 

potential issues, and ensure the efficient and reliable operation of the power distribution network. The 

integration of SCADA, URTDSM, and REMC as data agents within the metrics ingestion system enhances 

the architecture’s adaptability and efficiency. Their designated roles in collecting and transmitting specific 

metrics contribute to a more targeted and comprehensive understanding of the grid, providing grid 
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operators with valuable insights for effective decision-making and maintenance of a robust power 

distribution network. 

 
Data API can be developed that acts as a mediator [Fig. 3] between the Core Layer and the Grafana data 

source. This Grafana data source can be used to create data visualizations and alerts in various Grafana 

Dashboards. 

 

3. Implementation 

The implementation of the proposed grid management system involves the development of Application 

Programming Interfaces (APIs) using the .NET framework. Leveraging the versatility and robust features 

of .NET, these APIs act as crucial connectors, facilitating the seamless integration of data from diverse 

platforms like REMC, SCADA, URTDSM, and reporting into a centralized repository within the IT LAN. 

The .NET framework provides a solid foundation for creating APIs that streamline data flow, ensuring 

compatibility and efficiency in the integration process. The development in .NET allows for standardized 

communication protocols, promoting interoperability between different components of the system. 

Additionally, the use of .NET enables the creation of APIs that are scalable, secure, and optimized for 

real-time data synchronization, supporting the dynamic and continuous updating of the centralized 

repository. This choice of technology not only ensures the reliability of data integration but also provides 

a flexible and extensible framework for the development of applications that leverage the unified dataset, 

contributing to the overall effectiveness of the integrated grid management system.    
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Fig. 4. POST API 

 

 
Fig. 5. GET API 

 

4. Conclusion 

The integration of real-time data from diverse platforms like REMC, SCADA, URTDSM, and reporting 

into a centralized repository within the IT LAN presents a transformative approach to grid management. 

This unification streamlines access to real-time information across multiple domains, facilitating the 

development of interoperable applications and eliminating the need for duplicated data storage. The 

centralized platform’s computational capabilities support the development of robust applications, enabling 

computationally intensive tasks like advanced studies and forecasting. The real-time nature of the unified 

data repository allows for dynamic functionalities such as real-time analytics and geo-mapping, enhancing 
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grid operators’ decision-making processes. Moreover, the visibility of necessary applications over the 

office LAN or internet promotes collaboration and ensures stakeholders have access to reliable and 

synchronized data for efficient grid management. 
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