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1 Executive summary 

The HOLISDER project introduces a Holistic Demand Response Optimisation 

Framework that enables significant energy costs reduction at the building/ 

consumer side, while introducing small and medium sized buildings (residential and 

non-residential ones) as a major contributor to energy networks’ stability through 

optimized energy management in response to network constraints and conditions. 

This document is the outcome of the task “T5.5– HOLISDER Visualization Platform 

and End-User Toolkit” (M10-M22), framed under “WP5 – Demand Response 

Optimization Framework and End-User Toolkit” (M8-M22). The goal of this 

document is to provide a wide range of end-user interfaces addressing the variety 

of stakeholders in the Demand Response (DR) value chain and properly addressing 

their needs for information provision and analytics.  

The HOLISDER Visualization platform consists in a wide range of interfaces (web 

and mobile) and multi-purpose dashboards that will utilize intuitive Human-Machine 

Interface (HMI) techniques and address the needs of requirements of (i) consumers 

for increasing awareness on consumption patterns, DR signals and advice 

communication, (ii) aggregators, for optimal portfolio management, clustering and 

DR strategies implementation monitoring, (iii) energy suppliers/ retailers for 

portfolio flexibility analysis and improved energy trading and (iv) facility managers 

/ ESCOs (Energy Service Companies) for improved energy management and 

predictive maintenance. 
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2 Introduction 

The HOLISDER project aims to introduce demand-side flexibility into energy 

markets. One key enabler is the establishment of a visualization platform that offers 

several services through end-user interfaces. 

2.1 Purpose of the Document 

This document is a demonstrator presenting a user’s manual explaining the use of 

the different visual interfaces: the aggregators/retailers app, the consumer app, the 

facility managers/ESCO app; and finally, smartphone app user interface. This 

manual describes the different applications for each specific end-user, describing 

the functionality and usage per screen. 

2.2 Scope of the Document 

This deliverable presents the results of the task “T5.5 HOLISDER Visualization 

Platform and End-User Toolkit” (M10-M22).  

Task 5.5 depends on the collected information of stakeholders analysed in “T2.1 

Elicitation of Stakeholders’ Characteristics and Requirements”; and this task also 

depends on the architectural design and communication of all the HOLISDER 

modules, developed in “Task 2.4 Architecture Design, Functional and Technical 

Specifications, Communication interfaces and Protocols definition”. As a product, 

the end-user interfaces (mobile or web) form part of the innovative Business Models 

strategies adopted in “T3.4 Definition of new business models/ roles for Demand 

Response”. Furthermore, task 5.5 is related with all the tasks developed in WP4, 

and all the technical modules developed in WP5. Specifically, the Privacy by Design 

approach adopted in “Task 4.5 Information Security, Access Control and Data 

Privacy Mechanisms” is a key and sensitive issue to be considered in this task for 

the proper development of user interfaces. 

In the scope of the visualization platform, the development of end-user interfaces 

is the ending stage of the integration and deployment of the modules at pilot sites. 

The end-user toolkit will be the first module that detect errors in the whole 

HOLISDER technology, at least from the point of view of the end-users. Thus, task 

5.5 impacts the whole WP6, and extensively WP8 because they are a product to 

exploit and sell in the energy market. 

2.3 Structure of the Document 

The deliverable is structured and organized in the following chapters: 
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• Chapter 2 is the introduction of this document, outlining the purpose and the 

scope of the report. 

• Chapter 3 presents an overview of the Visualization Platform and End-User 

Toolkit, and which products will be developed within this task. 

• Chapter 4 explains in detail the functionalities of the application for 

Aggregators and Retailer, and the instructions for interacting with it.  

• Chapter 5 describes what the Consumers Application (web browser and 

smartphone versions) and the Facility Managers / ESCOs Application offer to 

the users and, once again, the details about how to interact with them. 

• Finally, Chapter 6 presents the conclusions for this report. 
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3 HOLISDER Visualization Platform and End-User Toolkit 

The Visualization Platform and End-User Toolkit will be composed by a set of 

different visualization tools adapted to the needs of the different users.  

 

Figure 1. HOLISDER Products (taken from D3.4) 

 

As it was stated in D3.4 [1], and as it can be seen in Figure 1, within the HOLISDER 

project 12 dedicated products will be delivered, where 3 of them are the 

visualization applications, described in D3.4 as follows: 

• Aggregators / Retailers App: This visualization toolkit will address the needs 

of aggregators/retailers for optimal portfolio management, clustering and DR 

strategies implementation, real-time monitoring, DR event realization, 

portfolio flexibility analysis and improved flexibility bidding, improved 

demand forecasting, flexibility analysis and DR triggering, DR settlement and 

remuneration, along with relevant features for monitoring, improved 

forecasting and analysis of generation DERs at the local and district level.  

• ESCOS and Facility Managers App: It consists in the visualization toolkit about 

the predictive maintenance of their clients. This app allows ESCOs and Facility 

managers to check the consumers’ consumption & production which is, 

forecasted, stored and monitored, as well as the performance of the installed 

equipment. According to these assets, the app shows recommendations to 

maintain the equipment in optimal conditions, reduce energy losses and save 

costs. 
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• Consumers App: This visualization tool can be sold as a website and as a 

mobile app. The services provided by this app depends on the DR scenario 

that consumers contract:  

o Explicit DR scenario: The objective is to offer a user interface to the 

end-user for increasing awareness and understanding regarding 

consumption patterns and flexibility potential, while enabling non-

intrusive communication of DR signals (DR modification request & 

time), personalized guidance & advice provision (benefits gained from 

the DR modification).  

o Implicit DR scenario: The objective is to allow consumers to setup 

individual rules for the control of specific devices and align them with 

variable tariff levels, in order to avoid being charged with increased 

tariffs, by shedding the operation of non-critical loads when energy is 

expensive or shifting it to low-price periods. In the non-automated 

scenario, this app will show the price signals, expected savings based 

on their baseline (if consumers change their behavior based on the 

price). In the automated scenario, the app will show the savings and 

selected devices based on automated price optimization in relation with 

automated control signal dispatch over selected loads. 

3.1 Overview 

The three visual interfaces will be developed containing all the functionalities 

detected for each type of user (which are detailed on the proper chapter). Regarding 

the applicability of the visual interfaces at the HOLISDER pilot sites, not all the pilots 

will have the same needs and, therefore, not all the functionalities are needed for 

all of them; thus, during the installation process, each application will be adapted 

to each pilot according with its requirements. 
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Figure 2. HOLISDER architecture 

Figure 2 offers a general view of the entire HOLISDER solution, where this 

Visualization Platform and End-User Toolkit is the friendly way the users can interact 

with the rest of modules developed within the project. 

  



 

D5.5– HOLISDER Visualization Platform 

 

13 

4 Aggregators / Retailers App 

4.1 Functionalities 

According with the description of the different modules located at district level (the 

left side of Figure 2), the list of functionalities provided by the Aggregators and 

Retailers App is depicted on the following table. 

Functionality Aggregator Retailer 

Visualization of information (mainly chart) at 

different levels: individual, groups/clusters, 
portfolio 
 

✓ ✓ 

Visualization of historical and day-ahead 
wholesale energy prices  ✓ 

Visualization of historical and day-ahead retail 
energy price information and optimal profile of 

day-ahead energy consumption of the portfolio 
 ✓ 

Visualization of clusters and information about 

them ✓  

Monitoring of ongoing DR Campaigns 
✓  

Visualization of results of already finished DR 

Campaigns 
 

✓  

Table 1. Aggregators / Retailers App functionalities 

As it can be seen also on the architecture image (Figure 2), the main modules that 

interact with this application are: 

• Energy Tariff Emulator: Its details and instructions about how to interact with 

it are depicted at D5.1 [2]. 

• Flexibility Forecasting, Segmentation and Aggregation: Its details and 

instructions about how to interact with it are depicted at D5.2 [3]. 

• Message Oriented Middleware: Its details and instructions about how to 

interact with it are depicted at D4.4 [4]. 

• Local/Global Demand Manager: Its details and instructions about how to 

interact with will be depicted at D5.6 [5]. 
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4.2 Web Application User Interface 

 

Figure 3. Login screen 

The first screen the user will see when the web application is opened is the login 

screen. Once the user has been correctly authenticated, he/she will be redirected 

to the main screen of the application: the Dashboard.  

Depending on the type of user (Aggregator or Retailer), it will have access to the 

functionalities according with its role, as described in Table 1. 
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4.2.1 Dashboard 

 

Figure 4. Aggregators’ / Retailers’ dashboard 

The main screen of the application will display general information of the entire 

portfolio. It is divided in two parts: 

• On top, the energy consumption of the last 30 days will be displayed on a bar 

chart. If there will be available information regarding production, it will also 

be visualized as a bar chart. Therefore, this dashboard will allow the 

possibility to show and compare energy consumption and production per day. 

• On the bottom, the percentage of energy consumption and production (if 

available) of the different buildings in the pilot site1 during the last 30 days 

will be visualized in two different pie charts. 

                                       
1 The purpose of these two charts is to visualize information of groups of assets 

according with some criteria. On this case those groups are the buildings, but it 
could also be groups manually created by the operator where the assets have been 
included. 
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4.2.2 Historical measures monitoring 

 

Figure 5. Historical measures monitoring 

This screen will allow the visualization of historical measures (right now, only energy 

consumption) per user and building. For plotting that information, the following 

parameters have to be set: 

• The user(s) and/or building(s) to be monitored. 

• The range of dates to check the building monitoring. 

• The granularity of the data, which can be hourly or daily. 

• The metrics. 

Once those parameters have been set, by clicking the “Plot graph” button, the 

requested information will be plotted.  

In case the user wants to compare different measurements at first glance, this 

screen also offers the possibility to display at the same time different measures 

from various users and/or buildings; although comparing users with buildings is not 

the main goal of this screen. It has to be taken into account that kind of comparison 

requires more advance data computation. 

4.2.3 Explicit DR 

The unique functionalities for the Aggregators users will be those related with the 

Explicit DR Campaigns. 
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4.2.3.1 Clusters 

It will be a background service which will be executed periodically in 10 minute 

intervals, storing the results of each clustering algorithm in a local data base (the 

details of that background process and the format of the stored data can be read at 

Annex 1: Clustering background service).  

 

Figure 6. Clusters 

A table per each clustering criteria will appear on this section of the web application, 

containing the following information: 

• The name of the created clusters. 

• The average value of the performance of that cluster, considering all the 

assets included on it. 

• The number of assets on that cluster. 

4.2.3.2 DR Campaigns monitoring2 

This screen will allow the user to visualize the results of the already finished DR 

Campaigns, and the actual status of the ongoing ones. 

                                       
2 Considering that the DR Campaigns are triggered by the DSO, a “Create DR 
Campaign” screen will be developed only for testing activities. A sketch of this 
screen has been included on Annex 2: Trigger explicit DR Campaign screen. 
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Figure 7. General view of the DR Campaigns 

At a first glance, it will be possible to see the basic information about the DR 

Campaigns: when it began, when it was (or will be) finished, the total amount of 

flexibility required, and the option to see the details about it by clicking on the 

information button (“i”). 
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Figure 8. Details of the DR Campaign 

This screen will show the most updated information about the selected DR 

Campaign. The displayed information will be the same for the ongoing and finished 

ones, the only difference is that on the ongoing ones it will only appear the last 

tracked information instead of the entire process.  

On top of the screen, a bar chart with the requested flexibility will appear, and as 

soon as the campaigns advances, the amount of flexibility provided at each step of 

time will be shown (if everything goes as expected, both bars should be the same). 

On the bottom, there will be a log displaying, at each step of time, the assets that 

have provided some flexibility and the amount, including also its current 

performance. 

4.2.4 Implicit DR 

On the other hand, the unique functionalities for the Retailers users will be those 

related with the Implicit DR Campaigns. 
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4.2.4.1 Energy prices 

 

Figure 9. Energy prices 

When the retailer user accesses to this GUI screen, he/she must set the economic 

values, in cents of euro per kwh, for the distribution charges incurred while 

delivering energy and the price reduction to the customer as an incentive for 

participating in DR programmes. Then, the retail price information for the next day 

will be displayed. This information will be split in two charts, containing each one of 

them the following information: 

• The first chart will be a line chart showing the day-ahead price of the energy 

from the wholesale market or wholesale energy prices 

• The second one will also be a line chart displaying, on this case, the day-

ahead final retail prices. 
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4.2.4.2 Energy consumption predictions 

 

Figure 10. Energy consumption predictions 

By entering on this section of the web application, the user will see on a bar chart 

the aggregated consumption of the day-ahead. 
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5 Consumers App and Facility Managers / ESCOs App 

5.1 Functionalities 

Considering that Facility Managers and ESCOs will have the same functionalities as 

the Consumers in addition to some others, this section will cover the user guide for 

both applications. 

According to the description of the different modules located at local level (the right 

side of Figure 2), the list of functionalities provided by the Consumers App and the 

Facility Managers / ESCOs Apps are depicted on the following table. 

Functionality Consumer Facility 

Manager / 
ESCO 

Visualization of information (mainly charts) 
✓ ✓ 

Energy cost calculator 
✓ ✓ 

Real time visualization of abnormal situations 
(only FM)  ✓ 
Recommended maintenance actions (only FM) 

 ✓ 

Table 2. Consumers and Facility Managers / ESCOs functionalities 

As it can be seen also at the architecture image (Figure 2), the main modules that 

interact with this application are: 

• Energy Tariff Emulator: Its details and instructions about how to interact with 

it are depicted at D5.1 [2]. 

• Flexibility Forecasting, Segmentation and Aggregation: Its details and 

instructions about how to interact with it are depicted at D5.2 [3]. 

• Message Oriented Middleware: Its details and instructions about how to 

interact with it are depicted at D4.4 [4]. 

• Predictive Maintenance Advisor: Its details and instructions about how to 

interact with it are depicted at D5.4 [6] 
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5.2 Web Application User Interface 

 

Figure 11. Login screen 

The first screen the user will see when the web application is opened is the login 

screen. Once the user has been correctly authenticated, he/she will be redirected 

to the main screen of the application: the Dashboard.  

Depending on the type of user (Consumer or Facility Manager / ESCO), they will 

have access to the functionalities according to their role. 

5.2.1 Dashboard 

The main screen of the application will be different for Consumers and for Facility 

Managers / ESCOs. 
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Figure 12. Consumers’ dashboard 

The consumer’s version will display his/her consumption over the last 30 days, 

compared with the average consumption during the same time period for the 

building where his/her dwelling is located. 

 

Figure 13. Facility Managers’ – ESCOs’ dashboard 
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On the other hand, the Facility Managers’ / ESCOs’ one will display on the top chart 

only the consumption of the entire building, while on the bottom pie chart the 

consumption per dwelling. 

5.2.2 Historical measures 

 

Figure 14. Historical measures monitoring 

The purpose and the behaviour of this screen is similar to the Historical measures 

monitoring screen for the Aggregators / Retailers App: to visualize historical 

measures for one or more users during a range of dates. The main differences in 

this case are: 

• For the Consumers application it won’t be possible to select a user. The user 

will appear selected by default and it cannot be changed. 

• For the Facility Managers-ESCOs, the available information will be regarding 

aggregated information of the entire building, accessible only for facility 

managers of that specific building. 

5.2.3 Energy cost calculator tool 

This set of screens aims to provide end users with a friendly graphical interface 

capable of performing the following tasks: 

• Definition of user routines with adequate electrical appliances. 
• Routine comparison in terms of price. 

• Routine recommendation: given a set of electrical appliances and use time 
preference (morning, afternoon…), the tool returns an optimal routine. 
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More details about this tool can be read at Annex 3: Final consumer cost calculator. 

5.2.3.1 User’s electrical appliances 

The electrical appliances screens allow the users to introduce manually their 

particular electrical appliances. Users can choose electrical appliances from a 

general-purpose list which contains most of the usual domestic energy loads. 

Furthermore, they should have the opportunity to introduce a fully customizable 

energy load.  

 

Figure 15. User’s electrical appliances general view 

First of all, the user should define their loads. On this screen, the users already 

defined loads are displayed together with the maximum consumption contracted. 

This list of user’s energy load, and the maximum consumption can be modified 

clicking on the “Edit” button (Figure 15). 
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Figure 16. User's electrical appliances selection 

 

Figure 17. User's electrical appliances definition 

This page will display all the electrical loads registered on the system and the custom 

ones defined by the user, but only the selected electrical loads by the user will 

appear. By selecting or deselecting assets from this list, and then clicking on the 

“Accept” button, the list of user’s loads will be updated (it will also be possible to 

select/deselect all the assets by clicking on the header’s checkbox of the first 

column). 



 

D5.5– HOLISDER Visualization Platform 

 

28 

It is important to highlight that not all the existing loads on the market are 

registered on the system, only the most common ones. If the user wants to add 

some other loads, they can be added by clicking on the “Define custom” button. 

By clicking on this button, a form will appear on the right side (initially on that side 

of the screen there is nothing displayed), so the user can create his/her custom 

assets including the name and power value. 

On the general list, it will be possible to edit or remove some assets by clicking on 

the “-” or “Edit” button, respectively, [6] next to each asset, but this will be possible 

only for the custom ones. 

It is important to highlight that the new custom loads and the selected/deselected 

ones will only be applied to the user only if the “Accept” button is clicked. 

5.2.3.2 User’s routines 

Once the electrical appliances are defined, users must create consumption routines 

in order to assess its total cost and compare between each other. 

 

Figure 18. User's routines general view 

Similar to the loads main screen, here it will appear the already defined routines of 

the user. From this section the user will be able to modify or delete the already 

existing ones (by clicking on the “Edit” or “Delete” button respectively), or to create 

new routines by clicking on the “New routine” button. 
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Figure 19. New routine screen 

For creating a new routine, a form will be presented to the user for defining its 

name. Once it has been created, the new routine will appear listed (Figure 18), and 

its details can be edited. 

 

Figure 20. User's routines definition 
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On this screen the users can define their consumption routines from scratch (new 

routine) or editing an existing one considering the price information shown on the 

top side. 

Users will be able to define routines for one day ahead. For doing that, on the top 

side of the screen, a timeline presenting the “day a-head” energy price will be 

displayed in order to help users to decide where slots are suitable to connect their 

electrical appliances. In each slot of time the price of the energy during that hour 

will be shown, painted in green, yellow, or red, depending on the price (considering 

three different pricing ranges during the day from lowest to highest). 

On the second part, the user will be able to select any of his/her own loads, when 

he/she wants to start using it, and its duration. By clicking on the “+” button it will 

be added to the timeline below. Once the load is on the timeline, it can be shifted 

in time (but its duration can’t be modified), and if he/she wants to remove it, it can 

be done by clicking on the “x” that appear next to the name. 

By clicking on the “Save” button the details of the routine for both days will be saved 

to the system. 

If the user had already defined the details of the route, this information will appear 

on the time line. 

5.2.3.3 User’s routines comparison 

 

Figure 21. Routines comparison 

When the user has defined several routines, it can be interesting to know which one 

of them is the cheapest. For that purpose, the user must select the routines to be 
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compared and the date for that. As a result, a ranking of routines will be displayed, 

specifying on each case the cost of applying it. 

5.2.3.4 User’s optimal routine recommendation 

 

Figure 22. Selection of loads to create an optimal routine 

The most powerful capability of the tool is returning an optimal routine given the 

following inputs: 

• A list of electrical appliances. 

• The time preferences: morning, afternoon, night, a combination of them, or 
none. 

• The day of the optimization. 

The tool should take into account the maximum power which is already defined 

(which will also appear on the form, but its value can’t be changed from here). 

Once the user has defined his/her criteria, by clicking on the “Calculate” button the 

optimization process takes places and the results are displayed on the right side of 

the screen. 
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5.2.4 Predictive maintenance 

 

Figure 23. Detected issues and extended information 

This screen will visualize the results of the “Task 5.4 Predictive Maintenance Advisor 

Module”. That module will be constantly running for detecting any unexpected 

behaviour, and as soon as a new one is detected it will also be notified to this screen 

so the Facility Managers-ESCOs can react to it immediately. 

At a first glance it will be possible to see all the open issues, indicating when it 

happened, where, and a summary message with the problem. Also, depending on 

the severity of it, the background of it will be yellow (low), orange (medium) or red 

(high). This information can be extended by clicking on the + button next to each 

issue. 

The extended information will inform about: 

• Last occurrence: When this issue was detected 

• First occurrence: If it is not the first time this issue happens, the first time 

this issue was detected 

• Duration: During how long this issue was opened the last time 

• Total duration: Since this issue happened the first time, during how long is 

has been opened. 

• Estimate cost per day: The economic impact this is having. 

• Possible cause: A possible cause explaining why this issue has been 

triggered. 

• Symptoms: An observed event or variable value, needed to detect and 

isolate the issue 
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• Recommended actions: A list of possible actions to be done to mitigate the 

problem. 

It is important to highlight that only the open issues are displayed here. 

5.3 Smartphone Application User Interface 

The smartphone version for the Consumers Application is implemented in Flutter 

[6] programming language, so it is possible to immediately have applications 

compatible for Android, iOS and Windows phones. 

 

Figure 24. Menu 

In the first version of the HOLISDER mobile application basic functionalities have 

been implemented and laid the foundation for the final version that started to be 

created. As it can be seen in Figure 24, for this version of the application it has been 

divided in 6 screens: 

• Home 

• Statistics 

• Comparison 

• Tips 

• Settings 

• Logout 

Below it is explained the functionalities already implemented and what has been 

planned for the final version. 
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5.3.1 Home 

 

Figure 25. Home screen and menu options 

This screen will present to the user three different information: 

• On its top side it will be displayed the current outdoor temperature and the 

forecast of it for the next 3 days. 

• The historical consumption of electricity for the last 3 months 

• A diagram with the consumption per m2 of the last 3 days (green line) and 

the external temperature during that period (red line). If information about 

the entire building where the user lives is also available, it will be displayed 

a blue line with the average value of consumption per m2. 
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5.3.2 Statistics 

 

Figure 26. Historical consumption of the user 

First of all, the user will select the metric to be shown (consumption on this case) 

and the month. After that, on the chart it will appear the historical information 

during that month, displaying on a green line the metric information and in red the 

external temperature of the building (Figure 26). 
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Figure 27. Details about the historical consumption of the user 

By clicking on a point on the diagram it is possible to see the details for that day 

(Figure 27). 

5.3.3 Comparison 

 

Figure 28. Comparison of consumption user vs building 
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It will be possible to compare the consumption at user’s dwelling (green line) against 

the average consumption for the whole building (blue line). Also, clicking on a point 

in the diagram it will be visualized the data for that day. 

5.3.4 Plan for final version Smartphone Application User Interface 

Some of the actual pages will be updated with new functionalities, while some other 

new ones will be added 

5.3.4.1 Home 

In addition to the information that is being displayed now (5.3.1), the following will 

also be visualized: 

• Advices 
• Outside temperature 
• Some of the comfort parameters in the apartment: temperature, humidity, 

lighting, air quality,  
• Electricity consumption for the whole apartment and electrical devices in 

particular. 
• Current ON/OFF status of some devices: Boiler, air condition… 
• Total consumption of selected month. 

• Current readings / consumption 
• Current tariff  

• KW's price at the tariff in which it is the price of energy spent for that month 
until the moment of watching. 

 

5.3.4.2 Statistics  

This section will be renamed to Reports or Consumption Overview. To the 

current functionalities (5.3.2), it will be added: 

• Reports that already exist by months. 

• Introduce reports that are per hour for those who have readings for an hour. 

5.3.4.3 Management (new) 

This screen will be totally new, and it will include: 

• Switching the heating on and off 

• Notification settings: 

• Increase in consumption. 

• Reduction of consumption. 

• Zero consumption. 

• Transition from tariff to tariff 

• Approaching the transition to another tariff. 
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5.3.4.4 Comfort (new) 

This new screen will display information about comfort: 

• Temperature. 

• Humidity (relative). 

• Lighting. 

• Air quality (the level of CO2). 

5.3.4.5 Comparison 

The already existing screen (5.3.3) will be enhanced including: 

• Vertical comparison (excluding the last floor and ground floor) 

5.3.4.6 Tips 

• Tips 

• Instructions 

• Information 

5.3.4.7 Settings 

• Home page settings 

• Choose an apartment 

• Personal data 

• Notifications: 

• e-mail. 

• Pushing notification. 

• Feedback (reports of problems, opinions, requests for information). 
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6 Conclusions 

This deliverable describes the work done in the Task T5.5 HOLISDER Visualization 

Platform and End-User Toolkit (M22) of HOLISDER. The outcome of this task is a 

set of applications to interact with the other software modules developed within the 

HOLISDER project. So, in addition to this document, 3 applications have been 

developed: 

• Aggregators / Retailers application (web version) 

• Consumers application (web and smartphone version) 

• Facility Managers / ESCOs application (web version) 

Each application has been developed taken into account the functionalities that the 

other modules of the HOLISDER solution provide, and the needs of each type of 

user. 

This document pretends to be a user’s guide for each one of the different delivered 

applications, explaining what can be done with each application and how. 
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8 Annexes 

8.1 Annex 1: Clustering background service 

This background service will automatically update needed information in a local 

database to be displayed in the Clusters section of the GUI. The algorithm for this 

process is depicted below: 

# Calculate all the available clusters and the performance of the assets 

contained on them 

def update_clusters(country): 

 criteria_list = Get all the clustering criteria 

 service_list = Get all the services for ranking 

 assets_list = Get all the assets of the country  

 For each criteria in criteria_list: 

  cluster_list = ffsa.calculate_clusters(criteria, assets_list) 

 For each cluster in cluster_list: 

  For each service in service_list: 

   ffsa.rank_clusters(service, now, 30 days, cluster.asset_list) 

   ffsa.assets_performance(now, now + 30 days, cluster.asset_list) 

 Save cluster_list on Data Base 

The structure for this cluster_list information will be a JSON document per each 

clustering algorithm with the following format: 

{ 

 "criteria": "String", 

 "timestamp": "Date", 

 "clusters": [ 

  { 

   "name": "String", 

   "performance": "Double", 

   "service": [ 

    { 
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     "name": “String”, 

     "assets": [ 

      { 

       "id": "String", 

       "performance": "Double" 

      }, 

      … 

      ] 

    }, 

    ... 

   ] 

} 
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8.2 Annex 2: Trigger explicit DR Campaign screen 

Just in case no connection with a DSO/TSO exists, a testing screen for triggering 

DR Campaigns will be also included, but it won’t be visible for the final Aggregators 

user. 

 

Figure 29. Trigger DR Campaign (only for testing activities) 

The first thing to be done is to configure the start and end of the simulated 

campaign, as well with the duration of each time step. After that, per each defined 

timestep it has to be defined the amount of flexibility required at that moment (if 

the value is positive, then it is a decrease consumption signal, if it is negative, 

increase). 

This testing screen will generate a DR Campaign signal with a message like that 

[ 
 { 

  “start”: "2019-04-17T02:00:00", 
  “end”: "2019-04-17T02:30:00", 
  “flexibility”: 1000 

 }, 
 { 

  “start”: "2019-04-17T02:30:00", 
  “end”: "2019-04-17T03:00:00", 
  “flexibility”: 1100 

 }, 
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 { 
  “start”: "2019-04-17T03:00:00", 

  “end”: "2019-04-17T03:30:00", 
  “flexibility”: 1400 

 }, 
 { 

  “start”: "2019-04-17T04:00:00", 
  “end”: "2019-04-17T04:30:00", 
  “flexibility”: 900 

 }, 
…  

] 
Table 3. Simulated message for triggering a DR Campaign 

 

  



 

D5.5– HOLISDER Visualization Platform 

 

45 

8.3 Annex 3: Final consumer cost calculator 

8.3.1 Introduction 

The final consumer cost calculator is an engine in charge of providing the 

visualization tool with useful information to be shown to the end user. This engine 

allows final users to simulate some energy consumption scenarios by shifting their 

movable electrical loads. Since the engine is fed with real-time retail prices 

computed by the energy tariff emulator, end users can actively participate in implicit 

demand-response schemes and offer their flexibility towards effectively reducing 

their energy bill. 

8.3.2 Cost calculator analysis 

First, an analysis should be performed to define the main features of the product. 

These features could be included within the following categories: 

• Functional design: general aim, calculator parameters and limitations 

• Energy loads 

• Heating system 

• Considerations 

Functional design: 

The main goal of the cost calculator is allowing end users to simulate several energy 

consumption scenarios to change their behavior and reduce their energy bill. Since 

an implicit demand-response scheme is implemented, final consumers can choose 

whether optimize their energy consumption or not. 

The calculator design in terms of information fluxes is straightforward. It receives 

real-time retail prices provided by the energy tariff emulator as input. This 

information can be decomposed in the following: 

• Hourly electricity prices in day-ahead: real time pricing on an hourly basis. 

• Average gas prices: time-of-use pricing constant in a day or divided in two 

blocks of hours (peak and valley). 

• Average district heating prices: time-of-use pricing constant in a day or 

divided in two blocks of hours (peak and valley). 

The price distribution along the day gives a useful knowledge about the suitable 

time to consume energy. End users must define their energy loads and select the 

period to use them generating different consumption scenarios and choosing the 

one which strikes a balance between economy and comfort. The simulation engine 

gathers the price input information with the user’s energy load distribution and 

compute a cost scenario which can be compared with other scenarios. End users 

analyse the simulation results displayed in the visualization toolkit and decide their 
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energy consumption strategy. In figure X, the general functional architecture of the 

cost calculator is presented. 

 

Figure 30. Cost calculator functional architecture 

Energy loads: 

End users must define their energy load distribution to compute their cost scenarios. 

They should specify their energy loads, for instance two washing machines and one 

microwave, indicating the power of each of them. If users do not know this 

information, a default value depending on the device will be automatically selected. 

However, all the available energy loads are not subjected to a variation in their use 

time. In other words, there are two types of energy loads: movable and unmovable. 

Movable energy loads can be shifted along the day to coincide with low energy 

prices. These loads are, therefore, essential for adopting demand-response 

schemes. The definition of movable energy load is not universal, and it is strongly 

dependent on the consumer’s situation. For instance, a consumer arrives home at 

8 pm and must prepare his dinner, it is quite difficult to vary the use of his ceramic 

stove because he should have dinner at 10 pm. On the other hand, other user who 

is at home at 5 pm has more flexibility. For that reason, movable energy loads have 

a certain degree of flexibility depending on the consumer’s lifestyle. 

Unmovable energy loads cannot be chosen by the consumer, they are connected 

during fix periods or continuously. Fridges are a good example of this type of loads, 

they are connected 24 hours per day. 

In the following table, there is a list of energy loads paying attention on their power, 

type and degree of flexibility. The heating will be analysed separately due to its 

complexity. 

ELEMENT POWER 
(W) 

TYPE FLEXIBILITY IMPORTANCE 

Fridge 250 - 350 Unmovable Null - 

Ceramic 

stove 

900 – 2000 Movable Low - medium Medium 

Microwave 900 – 1500 Movable Low Low 
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Dishwasher 1500 – 
2200 

Movable High Very high 

Washing 
machine 

1500 – 
2200 

Movable Medium High 

Television 150 – 400 Movable Very low Low 

Air 
conditioner 

900 – 2000 Movable Low Low 

Table 4. Appliance energy load description 

Power range depends on the energy efficiency of each element. Flexibility is the 

consumer’s ability to vary their energy consumption to reduce their bill. This 

parameter considers average personal features such as comfort, lifestyle, among 

others. Finally, the importance is an indicator which merges together the power and 

the flexibility. If an energy load is very consuming and its flexibility is high, applying 

demand-response schemes on it is very important. 

Heating system: 

Heating system is to be studied separately due to its complexity. Heating energy 

sources are electricity, gas and district heating. Moreover, there are a wide range 

of technologies within each of these sources. Each of these technologies has 

different energy consumptions. 

First, electricity source is analyzed. There are a wide range of different heaters, 

however, power consumption is around 2000 W in all of them (Table Y). This value 

is to be adopted by default in case users do not introduce this information in the 

simulator.  

Energy 

Source 

ELEMENT POWER 

(W) 

ELECTRICITY Oil-filled heater ≈ 2500 

Ceramic heater ≈ 1800 

Thermofan 

heater 

≈ 1800 

Halogen heater ≈ 1000 
Table 5. Electricity heater elements power consumption 

Second, gas source is studied. A comparison between electricity and gas energy 

sources is out of the scope of this document. Cost calculator does not pretend to 

provide users with a tool to select the nature of their heating system. End users will 

define their energy loads and the cost calculator will compute a cost scenario to help 

them to improve their energy consumptions.  

Energy 
Source 

ELEMENT HEAT 
(th)3 

GAS Furnace 0.5 – 1  

                                       
3 Therm (th): a unit of heat, especially as the former statutory unit of gas supplied 
in the UK equivalent to 100,000 British thermal units (BTU) or 1.055 × 10⁸ joules. 
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Boiler 1 - 2 
Table 6. Gas heater elements consumption 

Gas price is an input calculated by the tariff emulator, therefore, a cost estimation 

can be performed with the available data. 

Finally, district heating is analyzed. Once the district heating network is deployed in 

the residential area and the suitable equipment is installed at user’s houses, the 

cost calculator will take into account the retail price provided by the tariff emulator 

together with the time use distribution introduced by the user. 

Considerations: 

It is important to remark some considerations about the cost calculator working 

mode: 

• Users are free to choose their movable and unmovable energy loads; 

however, some loads are inherently unmovable, and the cost calculator will 

give a hint about it. 

• Users can choose their appliances with disregard of the selected number of 

elements, repeated or not. 

• A fully configurable energy load can be defined by end users maximizing the 

calculator flexibility and guarantying future usability. 

• Typically, end users will have only one type of heating system: electricity, 

gas or district heating. However, cost calculator allows to simulate scenarios 

combining all of them. 

 

 


