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State Grid s automated operation and
maintenance of distribution networks

Overview

2024 BOOKLETS_PIP_Revl The PSRP evaluates and prioritizes maintenance and
replacement of major power infrastructure components to maintain reliable 2025-26.

Key Takeaways

State Grid leverages advanced digital technologies, 10T, and automation to enable
real-time monitoring, intelligent control, and predictive maintenance of its
distribution networks, enhancing reliability, efficiency, and integration of distributed
energy resources.Overview of Distribution Automation

Distribution automation involves using smart sensors, remote-controlled switches,
communication networks, and control centers to monitor and manage power
distribution in real time . This approach allows grid operators to detect faults, isolate
issues, and restore service automatically, reducing downtime and improving
reliability. Automation also supports the integration of renewable energy sources,
electric vehicles, and distributed generation, which require flexible and intelligent
grid management .

State Grid Shaanxi Case Study

State Grid Shaanxi has implemented a distribution network monitoring platform
covering over 136,000 transformer districts, 1,220 power supply stations, and 7,183
10 kV lines across 11 cities . Key features include:

* Real-time sensing of line and transformer status to detect faults and monitor low-
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* loT-based management platforms for flexible application development and edge
computing units (ECUs) that act as intelligent nodes in transformer districts.

* Cloud-edge synergy enabling rapid online upgrades and orchestration of edge
devices.

* High-precision transformer identification for accurate household-to-transformer
mapping, supporting line loss analysis and fault location.

* HPLC dual-mode power carrier communication ensuring 99.9% reliability and
second-level control for low-voltage transparency . These technologies allow State
Grid to observe, measure, adjust, control, and trace power distribution operations,
improving operational efficiency and enabling predictive maintenance.

Advanced Distribution Management Systems (ADMS)

ADMS serves as the central nervous system for automated distribution networks,
integrating functions such as:

* Automated fault detection, isolation, and service restoration
* Voltage optimization and power flow analysis
* Predictive maintenance and load balancing

* Seamless integration of distributed energy resources (DERs) By processing vast
amounts of real-time data from sensors and SCADA systems, ADMS converts
information into actionable intelligence, allowing operators to manage complex grids
efficiently and reduce outage times.

Digitalisation and Service-Oriented Architectures

Modern approaches, such as the SOGNO and PLATONE projects in Europe,
demonstrate the use of microservice-based, cloud-enabled architectures for
distribution grid automation . These architectures allow:

* Modular deployment of intelligence in distribution management systems
* Integration of machine learning analytics for predictive maintenance
* Extension of legacy systems without large upfront investments

* Flexible, service-oriented management of grid operations State Grid's initiatives
mirror these principles, emphasizing digital transformation, loT integration, and edge-
cloud orchestration to achieve a clean, low-carbon, secure, and intelligent power
system .

Benefits

Automated operation and maintenance of distribution networks provide:

* Enhanced reliability and reduced outage duration
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* Improved integration of renewable and distributed energy
* Real-time monitoring and predictive maintenance
* Operational efficiency and cost-effectiveness

* Support for flexible, low-voltage, and high-demand scenarios State Grid's
deployment demonstrates how digitalisation and automation transform traditional
distribution networks into intelligent, responsive systems capable of meeting modern
energy demands.
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construction of smart grid, and explores the operation and

Advanced Distribution Management Systems | Grid Modernization | NLR

The architecture features an ADMS operation, with synergistic ADMS and grid-edge
operations, the inclusion of PV

The Distribution Network Operation Online Monitoring and

The design of the online monitoring and analysis system of the State Grid
Corporation's distribution network operation follows the
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