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Analyse comparative des consommations électriques

Research Question

E PFL Students: How can consumption by private individuals, professionals and municipal actors be assessed using appropriate indicators and how to efficiently
Sven Hominal communicate them ?
Quentin Poindextre Goals
From DISAL : The first goal is to select a relevant amount of indicators for the private individuals, professionals and municipal actors, to understand their load
) curves.
Alcherio Martinoli 2/ @ The second goal is to develop a web app, that shall be coded using Python, as a tool for users. The web app shall be interactive and the indicators
Nicolaj Schmid /ﬂ\ must be configurable to meet the specific requirements of private individuals, professionals and municipal actors. On this poster, results for a
Emmanuel Droz Disal typical private user are shown.
Literature review

V From SIE SA Recent studies have highlighted a range of indicators to analyze electricity consumption patterns and promote energy efficiency. Time-based
> ® Mathieu Veriter anhalyses are widely used to visualize regularities and anomalies via time-series plots or heatmaps. Cost metrics based on time-of-use tariffs help

» Kevin Gallego users assess potential savings through load shifting, using National energy standards like Minergie and SuisseEnergie as benchmarks. Machine

Learning Techniques for clustering are used to identify typical usage profiles and enable more personalized energy-saving recommendations.

VISUALIZE YOUR CONSUMPTIONS!

Consommation journaliére pour les années sélectionnées
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Yearly view: Exposing long-term
trends and automatically flagging
the three highest consumption
days [1] [2].

Energy Consumption for Week 21 for Selected Years
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Weekly view: Makes it easy to spot
systematic business days and
weekend contrasts.
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Consommation énergétique du 21 February par heure pour les années sélectionnées
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Daily view: Hourly or quarter-
hourly curve for a chosen date.

GET ADVANCED METRICS!

Get access advanced metrics for a better understand of the
structure of your consumption such as day-night and weekday-
ratios.

To get more personnalized indicators and recommendations, fill a
form is needed (Information are not saved).

COMPARE YOURSELF WITH STANDARDS !

Tracks consumption per m? over time,

Evolution annuelle de la consommation par m? . .
letting you monitor how your energy-
120 . use density evolves and spot efficiency
R gains or losses.
Benchmarks against

UPLOAD, VISUALIZE AND ECONOMIZE'

GET A HEATMAP PATTERN OF YOUR CONSUMPTION'!

Consommation hebdomadaire typique (2023)
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A weekly pattern heatmap aggregating
consumption by hourly time range of the week
and time of day, showing typical behavior over a
week [3] [4].

mmation (kWh)

On this heatmap, it's typically a building with
professional activities, with notable consumption
only between 08h00 to 17hO0 during business
days.
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OBTAIN YOUR ASSOCIATED COSTS!'!

Converts your kWh into CHF costs with an editable tariff
(default is the average SIE SA tariff), delivering price so
the tool works for any utility area [5]. For this profile :

Mean daily consumption Consumption of
of 9.5 kWh in 2024 3'475 kWh in 2024
Daily costs of Annual costs of

CHF 1'216 |

Single-rate tariff CHF 0.35.- per kWh

CHF 3.32

Analyse des coiits mensuels

Coiits mensuels pour 2024

COMPARE YOURSELF WITH OTHERS'!

Inter-Cluster Comparisons

Your load curve is compared to about 1'000

Profil de consommation journaliére: Votre profil

Consommation moyenne (kWh

Heure de la journée

Groupe 0 Groupe 1 Groupe2 = Groupe 3 (PREDIT) =——@= Utilisateur Votre profil

reference households; an unsupervised K-
Means model slots you into one of four
characteristic clusters [7] [8].

K-Means is tailored and trained with features
that take up the displayed indicators for each
user in the web app, for inter-cluster and intra-
clusters comparisons.

e Cluster O : Building with high consumption

e Cluster1 : Regular Household

e Cluster 2 : Household with low daytime
consumption or with solar panel

M i nerg ie ta rg ets [6], Votre consommation
showing whether your | viegenen

Daily profile

e Cluster 3 : Building with professionals
activities

kW h/mz fa I IS a bove O r Minergie (rénové) 56/kWh/m?
below SWiss effiCiency Construction standard 42\kWh|mZ
standards.

O Note: the analysis treats total household electricity as a single load; individual end-
uses (heating, solar panels, etc.) are not automatically disaggregated.

GET RECOMMENDATIONS!

Get personnalized recommendations and implementation
pathways aimed at reducing energy consumption and achieving
cost efficiency through adaptive measures.

Limits

Profil de consommation hebdomadaire: Votre profil

Votre consommation est 1.2x supérieure a la moyenne du groupe 3
.
T T
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Jour de la semaine

Groupe 0 Groupe 1 Groupe2 == Groupe 3 (PREDIT) === Utilisateur Votre profil

Intra-Cluster Comparisons

Comparaison de vos caractéristiques aux déciles de votre groupe

ctéristiques
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Déciles (du minimum au maximum)

This shows how far your consumption sits from

Weekly profile

NOW IT'S YOUR TIME TO TEST IT!

The web app facilitates the visualization of consumption anomalies and provides insights into usage patterns; however,
it doesn’t disaggregate the consumption curve. As a result, users are required to interpret the displayed information in

relation to their specific context and operational conditions.
Conclusions

Context-specific indicators, integrated into an interactive web app, enable effective assessment of electricity consumption
across private, professional and municipal users, thereby enhancing user comprehension and supporting energy

efficiency objectives
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the detected cluster center; the greater the gap,
the more your habits diverge from users of the
same group.

DISCOVER DISCOVER
THE WEB APP'! DEMO VIDEO'!

https://datawatt-design-project.streamlit.app https://www.youtube.com/watch?v=p9kK-sL7Aas
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