
GridEye
FOR A SAFE, EFFICIENT AND CONTROLLED POWER GRID



To solve today’s energy and pollution problems, DEPsys believes that the world should be powered 
entirely by renewable energy. 

By applying state-of-the-art information and communication technology, GridEye paves the road 
towards a future of smart grids and microgrids, where nature and humans work hand in hand.

The Distribution System Operator of the future will efficiently integrate all decentralized intermittent energy sources and tightly 
collaborate with consumers to maximize synergies between the low-voltage grid and the automated end points.

Through new innovative pricing models and partnerships with consumers, the operator will be able to make use of automation 
systems and to guarantee energy supply in high quality and sufficient quantity. 

The emergence of microgrids will challenge the traditional methods of low-voltage operation even further, rendering the 
existence of smart grid solutions a very important element in these networks. By using optimization algorithms, as well as grid 
and local storage, no energy will remain unutilized. 

GridEye is the smart grid platform that makes this vision come true.

A typical micro grid environment

SMART GRID VISION
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Needs and wants expressed by system 
and microgrid operators

NETWORK VISIBILITY

VOLTAGE STABILITY

SUPPLY SECURITY

ENERGY SECURITY

ENERGY EFFICIENCY

INFRASTRUCTURE OPTIMIZATION

• 

• 

• 

• 

• 

•  

Traditional electrical grids have been built decades ago, when 
production was central and consumption was taking place at 
the edge. Today’s energy transition means that more and more 
prosumers are injecting energy locally in the network, creating 
instability in the grid. 

Challenges are also existing in the newly developed microgrid 
infrastructures. Many Distribution System Operators do not 
have a good view on the state of their grids. The result can be 
a network collapse with severe consequences. 

The traditional way to avoid this, is network reinforcement. 
State-of-the-art information and communication technology 
provides a much more advanced and cost-effective solution to 
this pain point: the smart grid.

Limits of the static grid infrastructure 

Emergence of microgrid environments

High number of decentralized 
intermittent energy sources

Introduction of local storage

Increase in home automation

Emerging E-Mobility

MAIN TRANSITIONS

SMART GRID OBJECTIVESOptimize the infrastructure investment

Make the network smart within minutes

Understand critical parameters in the network

Make efficient use of all decentralized energy sources

Tailor the Smart Grid growth to precisely fit the opration 
needs

•  

•  

•  

•  

•  

PARADIGM SHIFT

An Evolving Low-Voltage Grid

Distribution Operator Vision
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GridEye is the answer to the paradigm changes in the low-voltage grid. It is a secure, resilient and adaptive real-time control 
platform for the management of low-voltage grids. Its connected smart modules measure network parameters and take expert 
actions to guarantee network quality and optimization of energy flows, both in connected as well as microgrid environments.

By providing an easy deployment, paired with unprecedented modularity and scalability, GridEye introduces a more practical 
way to respond to and manage the complex needs of the power grid in the presence of numerous renewable energy sources, 
storage systems and microgrid architectures.

GridEye features a decentralized control algorithm, removing single points of failure, heavy data communication and the need 
for a heavy computing infrastructure. Its control is model-less, thus guaranteeing simple installation and operation, as well as 
lower CapEx and OpEx.

What is GridEye?

What does GridEye provide?

How is GridEye different?

THE SOLUTION : GRIDEYE
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The GridEye platform is based on three layers, the hardware layer, the embedded software layer and the server layer. Sensing 
and computing intelligence are integrated in the embedded software of each Base Module.

ARCHITECTURE

SERVER HARDWARE

EMBEDDED
SOFTWARE

GridEye application(based on DSO needs and constraints)

GridEye Intelligence
(topology and evaluation)

Web applications

Database
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Functionality and modular set of application

5

GridEye



A GridEye Base Module can have one or more of the following functions.

GridEye Base Modules are installed in transformer stations or 
electrical cabinets within minutes and can immediately begin 
to send values to the server as well as communicate with each 
other without the need for further configuration. The complexity 
of the deployment of the control function depends on the 
system to be controlled.

Only basic knowledge and tooling is needed to install a Base 
Module and there is no need to cut network power.

Default HSPA+/UMTS - GSM/GPRS communication is 
integrated in the Base Module. Other communication channels 
can be setup via four interfaces:

• two IEEE-1588-compliant Ethernet ports

• two isolated RS485 Modbus RTU ports.

The Base Module is compliant with the 
following standards:

• IEC 61000-4-30 Class A (power quality)

• IEC 61326-1 (EMC)

• IEC 61010-1/2-030 (safety)

Measurement of electrical values at point of installation

MEASURE

Control of active elements, e.g. inverters, heaters, batteries

CONTROL

Gateway to other base modules for server communication

COMMUNICATE

HARDWARE

Module

Installation
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For a perfect view of the grid, GridEye does not need 
to measure each network point, nor does it require a 
network model. Instead, it performs a sensitivity analysis 
establishing a relationship between measurement and 
control points, describing the correlation between a power 
change at a source and the resulting voltage change at the 
measurement point, expressed by a matrix of sensitivity 
coefficients. This provides a simple, yet very powerful way 
to explain the network dynamics.

The advantages of a model-less approach are a lower 
investment due to fewer base modules, lower operating 
costs due to the fact that no network parameters have to 
be managed, simple installation and immediate operation 
(plug & play).

Network knowledge is obtained by sensitivity 
analysis, rather than complete measurement or 
state estimation.

Simple installation and immediate operation 
(Plug&Play)

Low operating costs, as no network parameters 
need to be managed

Low investment due to fewer hardware modules

GridEye control algorithms take into account real-time 
measurements, customer requirements and Distribution 
System Operators needs and constraints to send control 
commands to the different energy sources, loads and 
storage systems, resulting in a stable network with 
secured supply.

The decentralized software is located on each Base 
Module and does not need a central server, which avoids 
a single point of failure, heavy data communication across 
the network, high volumes of data, as well as a heavy 
computing infrastructure.

Network intelligence, control and optimization 
algorithms are implemented across all base 
modules, rather than on a central server

NO SINGLE POINT OF FAILURE

NO HEAVY DATA COMMUNICATION

NO DATA AVALANCHE

NO HEAVY COMPUTING INFRASTRUCTURE

• 

• 

• 

• 

SOFTWARE

Grid Intelligence

MODEL-LESS

Application

DECENTRALIZED CONTROL
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The server is not the central computing point, but a system for visualization, configuration and data management. It can 
be installed on customer premises or hosted by DEPsys. In either case, the server application is accessed through a web 
browser. While the Base Modules measure in real-time, the server only receives values every 10 minutes (configurable), which 
is sufficient for visualization purposes. 

For support and maintenance reasons, DEPsys is able to access customer servers at any time (exception: customer data).

CALCULATIONS / ANALYSIS

TRANSFORMER LOAD STATISTICS

MAX AND MIN VALUES FOR VOLTAGE, 
CURENT AND POWER

I/U DIAGRAMS

P/Q/S DIAGRAMS

•  

•  

•   
 

• 

• 

The control algorithms will be configured to fit the 
operator and customer requirements. All parameters 
are defined through the Graphical User Interface.

The server maintains a database of all past measurement 
values that have been received, allowing for time-based 
analysis.

The Graphical User Interface provides a graphical view 
of the energy flows over time and the current network 
conditions. It also displays alerts.

Data contained in the database can be exported 
in CSV format for further use in Excel or external 
analysis tools.

The server executes calculations and data analysis 
functions on the values contained in the database, 
e.g. transformer load statistics.

The database can be archived and backuped.

SERVER

CONFIGURATION

DATABASE

VISUALIZATION

EXPORT

ANALYSIS

BACKUP
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GridEye allows to understand the state of the network by providing a real-time 
monitoring solution at the most critical points of the grid.

GridEye manages decentralized energy sources to reduce peak loads and thus 
avoid significant voltage deviations or excess current.

GridEye provides a solution that does not require additional resources, as the 
physical installation is straight-forward and no network parameters are needed, 
therefore the system is literally ready to operate within minutes.

GridEye informs before issues occur by alerting on significant voltage deviations 
or excess current.

GridEye optimizes the energy flow in the network to make efficient use of all 
decentralized energy sources.

With its modular hardware and software approach, GridEye allows Distribution 
System Operators to start small and to grow as they mature.

GridEye helps optimizing the infrastructure investment by offerings insights into the 
critical points and thus avoiding unnecessary network reinforcements.

GridEye allows Distribution System Operators decide on the number of 
measurement and management points that they need to deploy in order to 
accomplish their mission, and therefore significantly reduces the investment.

Like a toolbox, GridEye provides a solution that adapts to and evolves with the 
customer needs. With its political and strategic understanding and its technical 
knowledge, the DEPsys team provides the most pragmatic solution to the 
customer challenge.

CUSTOMER BENEFITS

NETWORK KNOWLEDGE

POWER REGULATION

REDUCED COMPLEXITY

NETWORK PROTECTION

ENERGY OPTIMIZATION

PAY AS YOU GROW

PLANNING AID

COST EFFICIENCY

CUSTOMER FOCUS
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GridEye can provide IEC 61000-4-30 Class A compliant measurements as follows.

The GridEye control algorithm provides the following functions. All active elements can be controlled, typically:

• Power frequency

• Magnitude of the supply voltage

• Flicker

• Supply voltage dips and swells

• Voltage interruptions

• Transient voltages

• Voltage limitation (VMIN, VMAX)

• Current limitation (IMAX)

• Energy and cost optimisation

• Without forecast (reactive)

• With forecast (proactive, available in spring 2017)

Supply voltage unbalance

Voltage harmonics

Voltage interharmonics

Mains signaling voltage on the supply voltage

Rapid voltage changes

Measurement of underdeviation and overdeviation 
parameters

• Inverters

• On-load tap changers

• Heat pumps

• Boilers

• Battery storage

• Home/building automation systems

FUNCTIONALITIES

Measurement

Grid Automation Functions
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CONTROL

MANAGE

AUTOMATE

VISUALIZE

STABILIZEMEASURE
MONITOR

PLAN

ANALYSE OPTIMIZE

REPORT

• 

•  

•  

•  

•  

•  



GridEye: Efficient, secure and economic usage of the low-voltage grid, via control of distributed 
energy generation, load and storage units.

Asset usage monitoring in real-time (average transformer utilization rate), allowing for an optimized investment, asset 
planning and replacement strategy

Decision making tool for assessment of network reinforcement, avoiding unnecessary infrastructure investment

•   

•  

• Robust modules (IP 65) enduring harsh weather conditions

• Failover resilient communication architecture ensures continuity of communication and service

• Portable, user-friendly and easily installed

• Deploy a “smart cabinet” within minutes with the use of a single module and without additional products (e.g power supply)

• Measure, analyze, calculate, act and communicate using the same GridEye module

• Integration with existing SCADA and DMS infrastructure

• GridEye can be used as reference instrument due to design in accordance with IEC 61000-4-30 Class A specifications

• Leverage on the existing GridEye monitoring module for extra services including oscilloscope, EN50160 reporting, etc.

• Add further 3rd party sensors on a single module and manage them from a single platform

• Reduce costs by replacing physical visits in remote locations, with online monitoring and alert functions

• Reduce amount of time and number of personnel dispatched to track faults in the network

• Proactive maintenance through timely notification of issues/failure on critical network assets

•   

•  

HIGHLIGHTS

REDUCED CAPEX

DURABILITY AND SIMPLICITY

OPEN ARCHITECTURE AND MODULARITY

OPTIMIZED MAINTENANCE

PLUG & PLAY FUNCTIONALITY
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No resources or system updates needed due to changes or adaptations in the grid (new lines, placement of extra 
transformers, etc)

No resources required to maintain an updated network topology or GIS system

GridEye
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