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a b s t r a c t 

Energy data measured on-site from buildings can help de- 

scribe the consumption behavior of end-users and can be 

used to examine and prove certain theorems and models, 

that require a large volume of data to be gathered. However, 

the direct extraction of this data can often be a lengthily and 

costly process. As a result, a dataset of a residential com- 

munity was constructed based on real data, where sample 

consumption and photovoltaic generation profiles were at- 

tributed to 50 residential households and a public building 

(municipal library), a total of 51 buildings. In addition, the 

overall power consumption of these houses was desegregated 

into the consumption of 10 commonly used appliances us- 

ing real energy profiles. First, several consumption and pho- 

tovoltaic generation profiles, as well as a vast collection of 

appliance profiles, were gathered. These profiles were ob- 

tained from household readings in different locations, while 

the public building’s profile was based on the consumption 

and photovoltaic production profiles of the research building 

GECAD. The profiles went through the process of normaliza- 

tion and new profiles were generated to complete the num- 

ber of end-users needed. Moreover, these profiles were given 

a maximum consumption and production level at random 

before being accepted by one of the end-users. Therefore, 

fourteen of these households and the public building were 
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randomly attributed with renewable solar energy. Finally, if 

possible, the tool created allocated, at random in previously 

determined intervals, the appliances’ load profiles into each 

end-user’s available consumption areas. 

© 2022 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

S

 

pecifications Table 

Subject Electrical and Electronic Engineering 

Specific subject area The data describes an electrical energy community, containing photovoltaic (PV) 

production profiles and end-user consumption profiles, desegregated by individual 

appliances used. 

Type of data Table (.xlsx format) 

How the data were acquired The novel dataset presented in this publication is able to describe a full energy 

community. It derived from a weighted combination between other public 

available datasets and data acquired by the authors. 

From the public datasets, an end-user total consumption profile was obtained from 

London Households, measured by smart meters in kWh (per half hour), between 

November 2011 and February 2014 [1] . The other end-user total consumption 

profile was measured in watt-hour of active energy in a house near Sceaux, France, 

between December 2006 and November 2010 [2] . 

Additionally, the individual appliances’ profiles resulted from the filtering of raw 

electrical consumption data of the appliances from 20 households in Watts [3] . 

The photovoltaic and an end-user consumption data were acquired by the authors 

using Saia 3-phase energy meters (ale3d5f) connected to a SCADA system, able to 

measure energy each ten seconds [4 , 5] . 

Data format Filtered 

Description of data collection The data was collected from several sources, exclusively for each type of profile 

required, these being the renewable energy production [4] , end-user [1 , 2 , 4] and 

appliance [3] consumption profiles. 

Data source location Renewable energy production profiles 

• Institution: GECAD - Research Group on Intelligent Engineering and 

Computing for Advanced Innovation and Development 

• City/Town/Region: Porto 

• Country: Portugal 

End-user profiles 

• Institution: UK Power Networks 

• City/Town/Region: London 

• Country: United Kingdom 

• Institution: EDF R&D 

• City/Town/Region: Sceaux 

• Country: France 

• Institution: GECAD - Research Group on Intelligent Engineering and 

Computing for Advanced Innovation and Development 

• City/Town/Region: Porto 

• Country: Portugal 

Appliance profiles 

• Institution: REFIT 

• City/Town/Region: Glasgow 

• Country: United Kingdom 

Data accessibility Full dataset described in this publication: 

Repository name: Zenodo 

Direct URL to data: https://zenodo.org/record/6778401 

Secondary data: 

• Renewable energy production profiles 

Repository name: PES-ISS 

Direct URL to data: https://site.ieee.org/pes- iss/data- sets/ 

( continued on next page )

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://zenodo.org/record/6778401
https://site.ieee.org/pes-iss/data-sets/
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• End-user profiles 

Repository name: UK Power Networks 

Direct URL to data: https://data.london.gov.uk/dataset/ 

smartmeter- energy- use- data- in- london- households 

Repository name: UCI Machine Learning Repository 

Direct URL to data: https://archive.ics.uci.edu/ml/datasets/individualhousehold+ 

electric+power+consumption 

Repository name: PES-ISS 

Direct URL to data: https://site.ieee.org/pes- iss/data- sets/ 

• Appliance profiles 

Repository name: REFIT 

Direct URL to data: 

https://pureportal.strath.ac.uk/en/datasets/refit- electrical- load- measurements 

Instructions for accessing these data: 

The data does not have access controls, the readings are open access and does 

not compromise the anonymity of the editors and reviewers. 

Related research article R. Barreto, C. Goncalves, L. Gomes, P. Faria, Z. Vale, Evaluation Metrics to Assess the 

Most Suitable Energy Community End-Users to Participate in Demand Response. 

Energies. 15 (2022) 2380. https://doi.org/10.3390/en15072380 

Value of the Data 

• This dataset is designed for use in advanced energy management models for energy com-

munities and smart buildings based on internet of things (IoT) devices. The area of interest

might include its usage for demand response models and machine learning algorithms, tar-

geted energy and retrofit solutions for smart buildings, survey of appliance utilization, and

data on energy consumption and generation. The current dataset, publicly available in [6] ,

was already used by the authors to demonstrate the application of new energy-related mod-

els [7 , 8] , and [9] . 

• Due to the variability of renewable energy sources, like photovoltaic (PV) generation, and

of the usage of individual appliances, this dataset is convenient for real-life simulating and

planning of an energy community. 

• This dataset presents advantages for data scientists, researchers, and decision makers in the

energy field, being a good source for the application of models and algorithms. Helping these

to analyze the dynamics and structure of a realistic household load profile. And to understand

the consumption behavior of end-users, analyzing trends and comparing information with

other sources. 

• This dataset can be used to create and test distinct communities of varying sizes, with diverse

characteristics. 

• This type of dataset, where the total load consumption is desegregated into each individual

appliance used, is hard to find in existing articles. 

• The data could be used to support energy building policies at the European level, helping

with a somewhat practical view on energy consumption and generation. 

1. Data Description 

The dataset describes a residential community comprised of 50 households and a public

building, totalizing 51 end-users, where 15 of these end-users were also PV producers (i.e., pro-

sumers). 

1.1. Renewable energy generation profiles 

The dataset used for energy generation was originated from the research unit GECAD, namely

building N, in 2019. Only one profile was needed to represent the whole community due to

https://www.data.london.gov.uk/dataset/smartmeter-energy-use-data-in-london-households
https://archive.ics.uci.edu/ml/datasets/individual+household+electric+power+consumption
https://site.ieee.org/pes-iss/data-sets/
https://pureportal.strath.ac.uk/en/datasets/refit-electrical-load-measurements
https://doi.org/10.3390/en15072380
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he theoretical lack of variability between production profiles waveform in the same geographic

rea, differing only in the power generated. For that reason, the data was normalized to be later

ultiplied by the level of power generated. 

.2. End-user profiles 

End-user profiles were obtained from a sample of energy consumption readings of London

ouseholds that took part in the United Kingdom (UK) Power Networks led Low Carbon London

roject between November 2011 and February 2014. The readings of the energy consumption

ere taken at half-hourly intervals. These consumption profiles represent a balanced sample of

he Greater London area inhabitants, where the data is expressed in kWh (per half hour). How-

ver, as the focus of this dataset was on 15-minute intervals, the readings had to be duplicated

or each interval. 

One of the base profiles employed was acquired through an individual household’s electric

ower consumption dataset, situated in Sceaux, France, with a one-minute sampling rate. The

ataset provided 2,075,259 readings collected between December 2006 and November 2010, ap-

roximately 47 months. For this dataset, the data had to be averaged into 15-minute intervals. 

As the public building offers different consumption properties, a dataset with certain char-

cteristics was considered, in this case, the consumption profile of the research unit GECAD,

amely building N, with the sampling period being every 5 minutes in 2013. This data had to

e the averaged into 15-minute intervals. 

The four different end-user profiles were inserted into an Excel spreadsheet and in periods of

5 minutes for one year, corresponding to 35,135 periods. After that the profiles were normalized

o be later multiplied by the level of power consumed. 

.3. Appliance profiles 

The data was obtained from a sample of appliance load consumption readings, captured from

5 different households between October 2013 and June 2015. The readings of appliance load

onsumption were taken at 5-second intervals, later averaged out and converted to 15-minute

ntervals. 

.4. Table description 

The excel spreadsheet is comprised of the total consumption and total PV production profiles,

hen all the separated by appliance used and their profiles. All the data were inserted into 15-

inute intervals and represent a full year (366 days). 

• “Total Consumers” sheet: total energy consumption profiles, in kW, of the Public building

(column A) and each of the 50 residential consumers (columns B to AY) for one year (35,136

periods of 15 minutes); 

• “Total Producers” sheet: total PV energy Production profiles, in kW, by the Public building

(column A) and each of the 14 residential producers (columns B to O) for one year (35,136

periods of 15 minutes); 

• “Weather” sheet: weather data of several months in 2019, added to the dataset for the better

perception of the climate conditions when the PV energy Production profiles were obtained.

Column A to J represent the timestamp (in increments of 15 minutes), atmospheric temper-

ature and dew point in degrees Celsius ( °C), pressure in hectopascal (hPa), wind speed and

wind speed gust in kilometer per hour (km/h), humidity in grams per cubic meter (g/m 

3 ),

hourly precipitation and daily rain in millimeters (mm), and solar radiation in watts per

square meter (W/m 

2 ); 



C. Goncalves, R. Barreto and P. Faria et al. / Data in Brief 45 (2022) 108590 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• “PublicBuilding” sheet: public building consumption profile desegregated by appliances uti- 

lized. Column A represents each rows index, column B shows the index of number of 15-

minute periods in a day, 96 total, column C retrieves the total energy consumption profile,

in kW, of the public building for a year in 15-minute intervals. Columns D to M contain the

profiles of each appliance used in their respective period of utilization, these appliances be-

ing air conditioning (AC) unit 1, AC unit 2, AC unit 3, AC unit 4, water heater, television (TV),

microwave, kettle, lighting, and refrigerator; 

• [“Consumer1” - “Consumer50”] sheets: residential household consumption profile desegre- 

gated by appliances utilized. Column A represents each rows index, column B shows the

index of number of 15-minute periods in a day, 96 total, column C retrieves the total energy

consumption profile, in kW, of the end-user for a year in 15-minute intervals. Columns D to

M contain the profiles of each appliance used in their respective period of utilization, these

appliances being AC, dish washer, washing machine, dryer, water heater, TV, microwave, ket-

tle, lighting, and refrigerator. 

2. Experimental Design, Materials and Methods 

The developed method consists of three steps: construction of end-user profiles, generation

of PV profiles, and identification and attribution of appliances. The community profiles were cre-

ated in the first two phases using sample consumption and production profiles. These profiles

were normalized, multiplied to generate new profiles, assigned a maximum consumption and

production level at random, and adopted by one of the end-users. After establishing the com-

munity and gathering a large library of device profiles, the third stage assigns appliance profiles

to each end-user’s consumption periods, resulting in the present dataset. 

2.1. Renewable energy production profiles 

A PV production base profile was chosen to display the community, and, using this profile,

the number of producer profiles was generated and normalized, using the function (1) . 

V alue norm 

i,k 
= 

V alue i,k 
Max ( Per f il k ) 

, ∀ i ∈ Ni, ∀ k ∈ Nk (1)

where V alue norm 

i,k 
corresponds to the value normalized, V alue i,k the real value, Max ( Per f il k ) the

maximum value of profile k , Ni and Nk the number of periods and profiles respectively. 

The final producers had to be granted a particular maximum production level, a simple or

double tariff, and be distributed at random based on a uniform distribution. After defining each

user’s maximum consumption and base profile, function (2) was utilized to build an individual

production profile for each end-user. 

Load i.n = CP n × 0 . 95 × V alue norm 

i,k 
× X ∼ uni f ( 0 . 8 ; 1 . 1 ) , 

∀ i ∈ Ni, ∀ n ∈ Nn 
(2) 

where Load i.n represents the load for the period i of the consumer n , CP n the contracted power

of the consumer, and X ∼ uni f ( 0 . 8 ; 1 . 1 ) represents a uniform distribution between 0.8 and 1.1

to assists with the variability of the profiles created. Consumers do not surpass the contracted

power with the multiplication CP n × 0 . 95 . 

2.2. End-user profiles 

A few end-users were selected to depict the community, then, to support the diversification

of the profiles, the normalization of each profile is performed by utilizing the maximum values

in each, as indicated in function (1). 
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.3. Appliance profiles 

The appliances are identified from end-user power usage by taking n end-user’s global load

rofiles and k appliance profiles and provides disaggregated consumption profiles that include

he appliances assigned to that end-user. The following ten appliances were chosen to be in-

luded in the dataset: AC, dishwasher, washing machine, dryer, water heater, TV, microwave,

ettle, lighting, and refrigerator. 

thics Statements 

This dataset does not require ethical approval, as the data on the consumption of house-

olds, public building and PV generation was obtained through open repositories. In addition,

he individual labels and description of the data was removed beforehand by the authors of the

ata. The data was also normalized to prevent the identification of the specific buildings, and its

recise location was not disclosed. The data collection did not include direct human, animal or

ocial media data, only energy consumption and generation values. 
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