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Details of Distribution Network
Automation Experiment

Overview

Distribution Automation With more than ten years of exploration and practice,
distribution network automation has been further understood, and the related.

Key Takeaways

The Distribution Network Automation experiment at Drexel University provides hands-
on experience in network reconfiguration, load balancing, and loss reduction using a
modular laboratory setup and a Distribution Management System.

Experiment Overview

The experiment is conducted in Drexel University's Reconfigurable Distribution
Automation and Control Laboratory (RDAC), designed to give students practical
experience in managing distribution networks. The primary goal is to balance loads
and reduce real power losses by reconfiguring the network topology through the
operation of sectionalizing and tie switches. This hands-on approach complements
theoretical studies in power distribution and system optimization.

Laboratory Setup

Modular Stations: RDAC consists of four modular stations that can be interconnected
to form a distribution system with 36 buses, 16 three-phase lines, 16 three-phase
sectionalizing switches, and 16 three-phase tie switches. Load Types: Various types
of loads are included to simulate realistic distribution conditions. Distribution
Management System (DMS): Students use the DMS module to acquire system data,
operate switches, perform network reconfiguration, and calculate real power losses.
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Educational Objectives

The experiment aims to teach students to: Evaluate network configurations:
Understand the advantages and disadvantages of different topologies. Perform load
balancing: Transfer loads from heavily loaded feeders to less loaded ones to optimize
system performance. Reduce real power losses: Analyze how reconfiguration and
phase balancing can minimize energy losses.

Analyze unbalanced systems: Learn single-phase switching techniques to balance
loads across phases (a, b, ¢).

Methodology

Network Reconfiguration: Involves opening normally closed switches and closing
normally open tie switches to change the network topology. Data Analysis: Students
collect operational data, perform loss calculations, and study the impact of different
configurations on system efficiency. Scenario Studies: Multiple network scenarios are
tested to understand the effects of load shifts, seasonal demand changes, and
equipment limitations.

Benefits and Applications

Practical Skills: Students gain hands-on experience in switch operation, system
monitoring, and loss reduction techniques. System Optimization: The experiment
demonstrates how network reconfiguration improves reliability, reduces losses, and
extends equipment lifespan. Educational Integration: RDAC complements other labs,
such as the Interconnected Power System Laboratory (IPSL), providing a full spectrum
of generation, transmission, and distribution learning.

Broader Context

Distribution automation experiments like RDAC reflect the industry trend toward
smart grids, where automation enhances reliability, efficiency, and self-healing
capabilities of distribution networks. Primary functions include installation of
equipment, communications, and SCADA monitoring, while secondary functions
leverage this data for advanced operations like fault detection, load balancing, and
voltage regulation. This experiment provides a microcosm of real-world distribution
automation, preparing students for careers in power system operation, planning, and
smart grid implementation.
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Article Content
Distribution Automation

With more than ten years of exploration and practice, distribution network
automation has been further understood, and the related technology has also
become riper for application.

Distribution Automation Design Guide, 3

These features enable Distribution Automation (DA) operations by coordinating field
devices, specialized software, and dedicated communication networks. This
coordination allows the system to

A distributed automation architecture for distribution networks, from ...

Some implementation instances are presented and the main output of the
architecture is discussed with regards to some indexes as communication traffic and
level of distribution of

Reconfigurable Distribution Automation and Control Laboratory: A ...

The experiment is developed in the reconfigurable distribution automation and
control laboratory (RDAC) at Drexel University which provides a real-life experimental
environment for the power distribution

Distribution network automation design and intelligent distributed FA ...

In view of this, on the basis of consulting and summarizing the current situation at
home and abroad, this paper discusses the intelligent distributed FA fault location
mode while selecting, planning and

DAS rep_final

The application areas, advantages and commercially available products for the
distribution system automation are also described in detail. It also discusses about
the present implantation philosophies

Distribution System Automation

Automation in the distribution field allows utilities to implement flexible control of
distribution systems, which can be used to enhance efficiency, reliability, and quality
of electric service.

Research and Application of Distribution Automation System

Distribution automation system mainly consists of master station, distribution
automation terminal and switch and ancillary equipment, connected by
communication channel, so it can be divided into
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Design and Application of Automation System with the Distribution ...

In this paper, the project aims to change the development model of future power
systems by utilizing smart grids. The rise of smart grid and intelligent transmission
network has further promoted the

Press | Company | Siemens

Press Release 17 June 2026 Siemens takes Al for the physical world to the next level
with two new Eigen Engineering Agent capabilities The Eigen Engineering Agent,
Siemens'' purpose-built Al for

Research on the Impacts of Distribution Network Automation on the ...

The deployment of distribution network automation technology, which leverages the
combined power of smart devices, communication networks, and automated control
systems, enables continuous

Distribution Automation

Distribution network automation refers to the combination of modern electronic
technology, communication technology, computer network technology with power
system equipment, integrating

Research on intelligent distribution network automation design

This paper summarizes the development of distribution network automation in China,
and analyses the shortcomings of traditional distribution automation with the
background of intelligent

Microsoft Word

Tutorial on Distribution Automation The concept of distribution automation dates
back to the 1970s. The main motivation was to use evolving computer and
communications technology to improve operating

Research on intelligent distribution network automation design

Finally, take a specific urban distribution network project as an example and its
revamping scheme is introduced. The intelligent distribution network automation
design scheme

An Overview of Automation in Distribution Systems

The other parts of this paper are assigned to the areas of implementation the
distributed automation system, technical challenges, functional requirements, and
communications protocols

An overview on distribution automation system
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The concept of distribution automation system is put forward to improve power
supply reliability and power quality to users. To begin with, four main functions of
distribution automation system including

Network automation planning in distribution networks: a feeders ...

This paper presents a methodology for distribution networks automation planning.
The presented methodology identifies the optimal location of intelligent protection
devices for improving network
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