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LV Network Monitoring
Understanding the benefits of including LV monitoring on in-house training 

programme for engineers to achieve greater workforce engagement



Title

This project has received funding from the European Union‘s Horizon 2020 
research and innovation programme under grant agreement No 774613.

Why LV Network Monitoring?
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bring complexity!
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LV Network Monitoring goals
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System awareness for efficient and 
reliable operation

Integration of more renewable 
generation

Real-time monitoring as basis for 
grid automation 

Accurate and fine grained data for 
secure planning

Grid 
Monitoring

LV Monitoring as first step to:

1. Enable smart operation of the grid

2. Unlock grid automation 

3. Better asset utilisation and larger 
integration of renewables

4. System awareness for more reliable 
planning and decision making
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LV Monitoring - technical challenges
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LV Monitoring – other challenges
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Grid digitalisation 
§ still in progress
§ model of LV grids sometimes unavailable
§ grid data stored in obsolete formats

Data heterogeneity
§ multitude of devices talking different communication 

protocols
§ lack of standardized approaches for data management 

and software interfaces

Cybersecurity
§ general threat for critical infrastructure
§ data “closer” to the final customer when working 

with LV grids
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LV Monitoring architectures
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Much more than power system algorithms...
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LV Monitoring needed tools
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Measurements

Communication
DSO awarenessVisualization

Data analytics

Monitoring 
algorithms

Data 
gateway

Monitoring platform

Implementing efficient monitoring requires expertise and smart 
decisions over the whole monitoring chain!!!
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LV Monitoring – required skills
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Grid 
monitoring

Power systems

ICT & 
Telecommunication

MeasurementSoftware & 
programming

Data analysis

Strong expertise in a single area 
is not sufficient anymore

Complex tasks require 
interdisciplinary approach and 
combination of different skills
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LV Monitoring ingredients
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Algorithms
Data analytics

SENSORS AND 
MEASUREMENTS

VIRTUALIZATION 
OF SUBSTATION INTELLIGENCE

5G WIRELESS 
COMMUNICATION

DATA ANALYTICS BASED
ON DEEP LEARNING

Future trends for 
monitoring

Low cost devices
Open platforms

Distributed 
solutions

Edge cloud
Network slicing

Reliability
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LV Monitoring – low cost PMUs
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GPS module

Acquisition 
board

Computing board

Possibility to build low cost measurement 
units based on general purpose hardware
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LV Monitoring – open platforms
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LV Monitoring – role of 5G
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Low latency
Edge cloud

Network slicing
Reliability

Security
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LV Monitoring – advanced AI tools
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Artificial Intelligence unlocks new opportunities for the 
smart monitoring of the LV grids:

Innovative algorithms and 
monitoring approaches

Filtering and pre-processing of raw 
data 

Interpretation of data, detection of patterns, 
enriched results
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Monitoring data: how to deal with them?
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§ Interpretation of the monitoring data 
and how this information will be used 
are the key aspects 

§ Machine learning tools can help to 
compress large data into meaningful 
information

§ Advanced analytics tools can offer quick 
and easy visualization of statistics

§ Despite the automation of many 
processes, human will still be at the 
basis of strategic decision making 
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Beyond traditional monitoring
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Grid monitoring
- network steady state 
operating conditions

Wide frequency 
monitoring
- PQ monitoring
- Monitoring dynamic 
events

- Digital twins

Prediction
- Identification 
patterns

- Predictive 
contingency analysis

- Predictive grid 
stability indicators

Condition 
monitoring
- Monitoring state of 
health at component 
level
- Predictive maintenance 
policies
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LV Monitoring – utility requirements
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2400 DSOs in 
Europe

Large DSOs

Small DSOs

Large 
cities

Small 
towns

Rural 
areas

High penetration
of Electric Vehicles

High penetration 
of RES

Weak and/or old 
grids

DSOs can differ due to a number of reasons:
§ all of them require (or will) monitoring to have an insight on their grid operation;
§ The best way to deploy grid monitoring varies depending on the DSO 
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Monitoring as a service – TOTEX approach
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Grid monitoring business chain

Prof. Antonello Monti   |  27.02.2020 
Director Institute for Automation of Complex Power Systems  |  RWTH Aachen University

Service 

providers

DSO / Utility 

Hardware  

suppliers 

Software & 

IoT Platform 

providers

Telecom

Operator

Research

Regulations



Title

This project has received funding from the European Union‘s Horizon 2020 
research and innovation programme under grant agreement No 774613.

Grid monitoring value
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Grid monitoring & 
system awareness

DSOs Customers Society

More efficient operation of their grid

Reduced risk of contingencies

Incentives (or lower penalties) for 
reliable power supply

Incentives (or lower penalties) for quality 
of power supply

Reliability of power supply

Better quality of power supply

No unnecessary curtailments of 
renewable generation

Higher penetration of renewable energy 
sources

More efficient use of energy sources and 
grid assets

Reduced needs for grid  reinforcements
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LV Monitoring future scenario
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Low accuracy and 
expensive 

measurements

Sparse monitoring data 
rarely available

Few algorithms 
available, not scalable

Large upfront 
investment

Monolithic DMS 
platforms

Today LV grids Next gen LV 
grids Future LV grids

Accurate sensors and 
medium cost 

measurements

Very accurate sensors and 
cheap measurement

units
Monitoring data with 

real-time network 
status

Deep monitoring data 
with insight on real-time 

and predicted status
Conventional 

algorithms for grid 
management

Advanced optimization 
via conventional and AI 

algorithms

Trials of monitoring 
solutions as a service

Large availability of 
monitoring services 

Single modules in 
parallel to legacy 

DMS

Open, distributed,
scalable and modular IoT

platforms

Sensors and 
measurements

Monitoring availability

Smart management 
enabled via monitoring

Monitoring deployment

Monitoring platform
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Conclusions
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§ Monitoring the LV grids is a must for many DSOs
§ Implementing monitoring tools is a complex task that involves different skills and 

expertise in different areas
§ New technologies in each of these areas are going to revolutionise the way 

monitoring is done and the business around it



Thank you!
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