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► Context and Motivation 

► Features and observations in LV systems 

► Research Challenges  

⮚ Methodological problems

⮚ Data

► Trends & Gaps 

► Recommendations

CONTENT



Introducing Energy Systems Catapult



Energy Data Taskforce



Energy Digitalisation Taskforce

https://es.catapult.org.uk/report/delivering-a-digitalised-energy-system/



Context: LV Networks

► What do we mean by Low Voltage?



LV Forecasting Applications



Motivating Example: Storage Control



Thames Valley Vision Project



LV networks: Simply aggregations of 
smart meters?



Accuracy/Outputs with Aggregation



LV Network Data



Aggregation vs. Accuracy: Less Straightforward



Weather Effects



Current Status: LV forecasting



Lower Aggregation Challenges



Double Penalty Effect: 
Flat forecast skill!



Adjusted Error
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WHAT ARE THE MAIN CHALLENGES FOR 
MODELLING AND FORECASTING LV 
NETWORKS

► Difficult to model and optimise due to:

❑ Lack of data

❑ LV does not scale up easily

❑ Heterogenous, Volatile (smoother easier to predict)

❑ Unclear boundaries – what to include and what to ignore (e.g., 
temperature) 

❑ Lot of effort on higher voltages and homes (e.g. Big Tech data 
centers solutions, etc)

❑ Small and medium enterprises left out

❑ Applications often ignore forecasts features



We need to talk about Low Voltage  |  Hybrid Intelligence |  25 May 2022 20l © Capgemini 2022. All rights reserved  |

WHAT IS A GOOD FORECAST? IT DEPENDS… ON APPLICATIONS.

Different 

applications will 

require different 

forecast features.

However, it is not 

always taken into 

account what impact 

different forecast 

features (e.g.

accuracy) will have on 

those applications…

WHAT IS A GOOD 

FORECAST?

• Real time or 

offline ?

• How important is 

accuracy (point 

or confidence 

intervals?

• Peak accuracy?

Haben et al. (2021), Review of low voltage load forecasting: Methods, applications, and recommendations, Applied Energy, Volume 304, 2021, 

https://doi.org/10.1016/j.apenergy.2021.117798.

https://doi.org/10.1016/j.apenergy.2021.117798
https://doi.org/10.1016/j.apenergy.2021.117798
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WHAT CAN WE THROW AT IT? THIS AND MORE…
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Methodological 
challenges 

Limited 
number of 
datasets 
available

Privacy 
issues

Bias

Peaks/error 
measures

No SOTA - different 
applications might 
require different 

approaches

Probabilistic 
forecasting/

Understanding 
uncertainty for 

decision making

Deep 
learning/Trust/

Explainability

STILL NEED TO WORK ON…

• Real time or 

offline ?

• How important 

is accuracy 

(point or 

confidence 

intervals?)

• Peak 

accuracy?

• Distribution 

assumptions?

• Horizon?

• Skill?

• Aggregation 

level?

Data

Forecast skill Features
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A lot of noise, i.e. papers lacking 
❖ Reproducibility (no datasets or code available) 
❖ Accessibility (language/lack of precision) 
❖ Benchmarks (affecting evaluation, but also innovation)

MIND THE (RESEARCH) GAP(S)

Out of 221 papers, only  52 use at least one openly available 

datasets to illustrate the results, i.e. less than 24% )   Of these 

52 papers using open data, 

• 22 (or 42%) of them used the Irish CER Smart Metering 

Project data,

• 4 used data from UK Low Carbon London project,

• 4 from Ausgrid4 and 

• 3 used the UMass dataset.

In other words, out of the papers using open data, 56%, 

presented results that used data from only four open data 

sets… 

What have we found ?
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• Data preprocessing, feature 
and parameter selection 
agnostic to  the forecasting 
method applied, clustering, 
evaluation of different 
forecasting methods 

• Real-time methods, online 
forecasting based on data-
streams and sensor data

Automation 

• Categorise load (filter based on 
signal processing or similar) and  
combine or adjust methods

• Use classification or regression 
to split

Divide and 
conquer 

• Double penalty

• Local Permutation Invariant 
distance 

• Adjusted Average

Evaluation/
error 
measures

WHAT ARE THE TRENDS?
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• Data collection on LV level 
challenging

• Data management maturity 
lags (FAIR-ification of data 
still to happen)

• Privacy and security 
challenges

Data 

• Knowledge transfer from 
academia challenging

• Important features might 
differ for different LVs

• Evaluation of models hard 
(different applications with 
different needs)

Models

• Data and model 
governance challenging

• Lack of trust in ML 
solutions 

• Usually significant 
customisation of models 
needed (difficult to scale 
up)

Productionisation

WHAT ARE INDUSTRIAL GAPS?
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Improving access to literature

Tackling single-source data bias  

Towards clarity in problem definition

Need for benchmarks and robust validation

Privacy

Better understanding of forecast features in applications

Use of Computational Intelligence Models

Modelling uncertainty due to weather

Moving towards probabilistic forecasting

RECOMMENDATIONS

SO WHAT? 



THANK YOU! 
ANY QUESTIONS?
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