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A.1 Introduction 

What is OPTIMUS DSS? 

The OPTIMUS DSS is an integrated web-based Decision Support System (DSS) developed 

to support the decision making process. It aims at identifying the best energy saving 

opportunities in selected public buildings presented as weekly action plans. Action plans are 

designed to optimize the energy use in public buildings, therefore reducing energy 

consumption, CO2 emissions and energy cost in the municipal premises and also increasing 

the renewable energy production. 

Why is it important to use OPTIMUS DSS? 

One of the major challenges that the European Union (EU) faces within the scope of 

sustainable energy development is the increasing energy demand patterns of cities. Cities 

consume over two-thirds of the world’s energy and can influence over 70 percent of the total 

ecological footprint. Across the EU, buildings are responsible for 40% of energy consumption 

and 36% of its CO2 emissions. Energy efficiency of buildings is a key to achieving the EU 

climate and energy objectives, such as fighting climate change and working towards a more 

sustainable future. In this respect, the OPTIMUS DSS can help local authorities identify the 

best energy saving opportunities available in their public buildings, by suggesting relative 

actions towards energy optimization.  

Who should use OPTIMUS DSS? 

As permanent bodies that plan for the long term, local authorities are uniquely placed to play 

a significant role in achieving the EU 2020 targets and enabling a shift towards a low carbon 

economy and a cleaner, more sustainable environment. As a result, OPTIMUS DSS is 

targeted towards municipalities and focused on Signatories to the Covenant of Mayors (CoM) 

which want to optimize energy use in their buildings, become “smarter” and help Europe 

become a “greener” place. In practice, the DSS will be used by the energy managers of the 

municipality or buildings.  

What are the main benefits of OPTIMUS DSS? 

OPTIMUS DSS is on the top of existing energy management systems, integrating five 

multidisciplinary data sources (weather conditions, buildings’ energy profiles, feedback 

provided by occupants, energy prices and energy production), in order to propose short-term 

action plans for energy managers.  

The key benefits of the OPTIMUS DSS focus on the: 

¿ Support of short term decision-making on energy planning, so as to reduce energy 

consumption, CO2 emissions and energy cost. 
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¿ Offering of an advanced and intelligent turn-key solution addressed to any municipality 

that has as purpose to implement Sustainable Energy Action Plans (SEAPs). 

¿ Implementation of state-of-the-art ICT technologies and analytics for energy optimization. 
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A.2 OPTIMUS DSS overall procedure 

Through the successful combination of advanced ICT tools (OPTIMUS SCEAF, OPTIMUS 

Tracker, OPTIMUS DSS) and smart technologies (smart meters, etc.), OPTIMUS provides an 

integrated solution for energy managers and energy consultancies, addressing the following 

questions: 

¿ How OPTIMUS is your city / building in terms of energy optimization? 

¿ What is the potential of the city / building for optimization? 

¿ What domains / action plans can OPTIMUS DSS support in your case? 

¿ What are the results after one year of application? 

 

Figures 1 illustrates the overall procedure for the application of the proposed package of SEC 

consulting tools by the energy manager of the city and/or building. Detailed presentation of 

the OPTIMUS package, step by step, is analyzed in the following paragraphs. 

 

Figure 1: Overall Procedure 

 

How OPTIMUS is your city / building in terms of energy optimization? 

Before implementing the OPTIMUS DSS, the municipal buildings first need to be assessed in 

terms of energy policy, energy and environmental profile, and related infrastructures and ICT 

solutions. OPTIMUS SCEAF (Smart City Energy Assessment Framework) Tool 

(http://sceaf.optimus-smartcity.eu) provides energy managers with a framework for assessing 

the performance of the city / building in a coherent, transparent and integrated way. It handles 

as input numerical and linguistic indicators and aggregates them in order to provide a rating 

output. The SCEAF includes two versions, namely the “Whole City Level SCEAF” and the 

customized “Municipal Building Level SCEAF”.  

http://sceaf.optimus-smartcity.eu/
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The added value of the SCEAF is that as part of the evaluation it highlights under-performing 

sectors, providing authorities with a clear overview of the municipality’s performance with 

regard to public buildings in order to be able to lead targeted energy action plans and achieve 

a transition towards a “Smart City”.  

Using appropriate indicators, the progress of the city/building in that direction can be revealed 

by analyzing and evaluating three pillars: “Political Field of Action”, “Energy and Environmental 

Profile” and “Related Infrastructures and ICT”. It is more than important to initially have a 

detailed assessment of the status of the city in relation to them, prior to the application of the 

OPTIMUS DSS (ex-ante). 

 

What is the potential of the city / building for optimization? 

OPTIMUS Tracker (http://tracker.optimus-smartcity.eu) constitutes a web tool for the energy 

managers, in order to assess the potential of the city / building for optimization and identify 

specific buildings where the OPTIMUS DSS can be applied. 

Providing information about energy consumption overall figures, renewable energy production 

and selecting action plans that are more suitable for application in each building, OPTIMUS 

Tracker offers the opportunity to create different scenarios of the DSS application. These 

scenarios can be compared in terms of the expected impacts, through the calculation of the 

DSS indicators: 

¿ Reduction of energy consumption. 

¿ Reduction of CO2 Emissions.  

¿ Energy cost reduction. 

¿ Increase of RES production.  

 

In this way, the energy manager can take the decision to plug in single buildings and/or 

buildings connected to energy production and other energy systems. 

 

What domains / action plans can OPTIMUS DSS support in your case? 

Based on real-time data monitored (weather conditions, buildings’ energy profiles, feedback 

provided by occupants, energy prices and energy production) and predicted data produced by 

the prediction models, OPTIMUS DSS (http://optimus-smartcity.eu/optimus-dss) introduces a 

list of practical Action Plans for the energy managers, structured upon a number of inference 

rules. A total of seven Action Plans, supported by nine inference rules, are available from the 

OPTIMUS DSS, ready to accommodate energy managers willing to plug - in their buildings. 

 

http://tracker.optimus-smartcity.eu/
http://optimus-smartcity.eu/optimus-dss
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The Action Plans refer to the energy optimization in buildings, examining them not as isolated 

entities. Taking into consideration their interaction with energy systems, they can foster 

efficient management of energy flows at a broader level, integrating energy demand, energy 

generation and data/energy infrastructures.  

 

OPTIMUS DSS is characterized by a combination of advanced technologies that enables 

integration of multiple domains. The action plans are categorized, according to their 

applicability, to buildings and/or block of buildings, with some of them allowing more comfort, 

functionality, and flexibility through integration of energy generation and storage systems 

(“Sustainable Districts & Built Environment” Domain). Moreover, some of the action plans 

enable the interconnection of energy infrastructures and new technologies (“Integrated 

Infrastructures & Processes across Energy and ICT” Domain).  

 

Table 1 presents the interrelationship between action plans and SEC domains. This table 

defines the eligibility of action plans according to the available data and equipment in the 

selected buildings. 

Table 1: Interrelationship between Action Plans and Smart Energy Cities Domains 
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AP1 Scheduling and 

management of the 

occupancy 

X X    X  X  

AP2 Scheduling the set-

point temperature 
X     X X X  

AP3 Scheduling the ON/OFF 

of the heating system 
X X    X  X  

AP4 Management of the air 

side economizer 
X     X  X  

AP5 Scheduling the 

photovoltaic (PV) 

maintenance 

X X X   X  X  

AP6 Scheduling the 

sale/consumption of 
X X X   X  X X 
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the electricity produced 

through the PV system 

AP7 Scheduling the 

operation of heating 

and electricity systems 

towards energy cost 

optimization 

X X X X 

O
P

T
IO

N
A

L 

X  X 

O
P

T
IO

N
A

L 

 

Following the installation and configuration of the OPTIMUS DSS and the training of the users, 

the selected Action Plans will be fully operational to be applied to the buildings.  

 

What are the results after one year of application? 

The application of the ex-post component of OPTIMUS SCEAF Tool (http://sceaf.optimus-

smartcity.eu) will allow the energy managers to fully assess the achieved impacts, in terms of 

reduction in energy consumption, cost and CO2 emissions, as well as increase in RES 

production. The indicators of the OPTIMUS SCEAF Tool will be calculated again, in order to 

point out the achieved benefits deriving from the introduction of ICT and the accomplished 

targets. The analysis of the data evolution will lead to the evaluation of the system’s efficiency 

and added value to the city / building. OPTIMUS Rating Chart supports the classification 

according to the rating resulted from the analysis, based on a computational model. 

 

Figure 2: OPTIMUS implementation cycle 

  

http://sceaf.optimus-smartcity.eu/
http://sceaf.optimus-smartcity.eu/
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A.3 How the OPTIMUS DSS works 

This section offers a general overview of the OPTIMUS DSS with a brief presentation of its 

core elements and how they work.  

The OPTIMUS DSS core elements 

The OPTIMUS DSS brings together the following components, the “data capturing modules”, 

the “semantic framework”, the “DSS engine” and the “DSS environments”. 

 

¿ Data capturing modules: They are responsible for collecting data from five different 

sources: weather forecasts, de-centralized sensor-based, occupants’ feedback, energy 

prices and renewable energy production.  

¿ Semantic framework: The collected data are integrated under the semantic framework 

and sent to the DSS engine for further processing.  

¿ DSS environments: The city and/or building energy manager is communicating with the 

OPTIMUS DSS using its interface and the web-based environments. 

¿ DSS engine: This element is responsible for forecasting variables and applying the 

inference rules of the OPTIMUS DSS in order to suggest possible action plans to the users.  

In detail, raw data of multidisciplinary data sources are captured from the buildings and their 
context. A semantic framework integrates the different data sources using relative web 
technologies. Then, the prediction models use historical data to forecast the building 
behaviour (energy production and energy consumption) for the following 7 days. The same 
stands for external variables such as energy prices, indoors and outdoors temperature etc. 
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Finally, based on the historical and real-time data, inference rules are applied in order to 
suggest specific short-term action plans to the final user. The OPTIMUS DSS interfaces are 
responsible for navigating the user in the system, displaying the monitored and predicted 
data and providing the short-term plans in order to support their decisions. Both the 
predictive models and the inference rules are encapsulated in the DSS engine.  

 

 

Prediction Models 

Four prediction models have been developed and operate within the OPTIMUS DSS and refer 

to the prediction of renewable energy production, energy consumption, indoor temperature 

and energy prices. 

¿ Renewable Energy Production. 

¿ Energy Consumption. 

¿ Indoor Temperature. 

¿ Energy Prices. 
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Prediction models need streams of data as input that they acquire from the data capturing 

modules. The data capturing modules that feed each prediction model are presented in the 

following figure. 

 

Figure 3: Data capturing modules and prediction models 

 

Action Plans - Inference Rules 

Based on predicted data and fed by real-time monitored data from the data capturing modules, 

the OPTIMUS DSS supports the implementation of action plans, structured upon a number of 

inference rules1. 

Energy managers log in the system, inspect the monitored buildings, review the suggestions 

of the OPTIMUS DSS and accept a part or all of them. Then, the building manager proceeds 

with their accurate implementation. After a reasonable duration of time has passed (e.g. a 

year), the building will be evaluated again through the OPTIMUS SCEAF (ex-post 

assessment) and conclusions can be made regarding energy savings, the most efficient action 

plans of the OPTIMUS DSS and the current condition of the municipal buildings.  

                                                
1 An inference rule is a rule-based knowledge that can be expressed in a logical form (if-then), with a graphic 
expression (flow-chart, table etc.) or as a mathematical equation. The inference rule process is a part of the 
scenario modelling that allows elaborating the action plan suggested by the OPTIMUS DSS. 
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A total of 7 action plans (APs), supported by 9 Inference Rules (IRs), will be available from the 

OPTIMUS DSS that will be ready to accommodate municipalities willing to plug - in their 

buildings to optimize the energy use, but not compromise the comfort within the building. 

 

Figure 4: Action plans and inference rules 

Action Plan 1: Scheduling and Management of the Occupancy. It aims at the reduction of the 

building energy consumption by changing the location of building occupants. 

This way, a minimum number of thermal zones can be used and the 

consumption can be reduced by turning off the heating/cooling system in the 

unoccupied zones. 

Action Plan 2: Scheduling the Set-Point Temperature. Based on the application of two 

inference rules, this AP is aimed to adjust the indoor temperature set-point by 

taking into consideration, respectively, thermal comfort as submitted by the 

building users, and the adaptive comfort concept. The target is to optimize 

energy use, while maintaining comfort levels in accepted ranges. 
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Action Plan 3: Scheduling the ON/OFF of the Heating System. Based on three inference 

rules, it aims at the optimization of the boost time of the heating system taking 

into account the forecasting of the indoor air temperature and the occupancy 

levels of the building. 

Action Plan 4: Management of the air side economizer. It involves scheduling of the amount 

of outdoor air to be used for cooling the indoor environment, in order to reduce 

or eliminate the need for mechanical cooling when favourable conditions 

occur, using air-side economizer technology. 

Action Plan 5: Scheduling the Photovoltaic (PV) Maintenance. It aims at the detection of the 

need for maintenance of the PV system, alerting the user to check if corrective 

actions are necessary. This facilitates the identification of PV malfunctioning. 

Action Plan 6: Scheduling the sale/consumption of the electricity produced through the PV 

system. Optimization of selling/self-consumption of electricity produced by a 

PV system considering different scenarios of energy market (green strategy, 

finance strategy and peak strategy). 

Action Plan 7: Scheduling the operation of heating and electricity systems towards energy 

cost optimization. The real use of the infrastructures related with energy 

consumption and generation (PV fields, CHP systems and electricity storage) 

is simulated to specify based on the season (winter/summer) the schedule of 

the heating/cooling systems and then suggestions are made regarding when 

the energy generated by the systems of the buildings should be used, stored 

or sold in order to minimize energy cost or even make a surplus. In case that 

load shifting is possible, additional suggestions are made regarding when 

energy intensive processes should be scheduled. 

Prediction for action plan suggestions 

 

Figure 5: Predictions and action plans calculations 
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The figure above displays how the prediction and action plans calculations work:  

In this example, on Sunday night a calculation of the next seven days forecast is invoked 

(orange dashed line). The predictions mainly refer to the energy consumption and RES 

production of the buildings as well as the energy prices and the weather conditions. The 

predictions are calculated using the previous monitored –historical- data (grey solid line). By 

exploiting the forecasted data and other relative information, the action plans are calculated 

for each day individually (orange circles) and suggestions are made to the end-user.  

The presented process is applied on a daily basis as a rolling procedure. For example, on the 

next day (Monday), another forecast calculation is invoked at night (blue dashed line). The 

action plans are again calculated, however using the new prediction from Tuesday to next 

Monday (blue circles). On Tuesday a similar forecast calculation is invoked (green dashed 

line), the action plans are calculated with the last prediction from Wednesday to next Tuesday 

(green circles) and so on. 
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Part B:  

Using the DSS in practice 
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B.1 DSS user interfaces 
 

In this section, the main elements of OPTIMUS DSS interface, as well as the user interaction 

and handling of interface is presented. The interface includes two main categories of content 

according to privileges assigned to the type of user:  

¶ Admin interface 

¶ User interface 

Sitemap 

 

The Administrator (‘Admin’) has the option of a predefined set of actions inside the DSS. 

Admin can preview the admin environment with functions such as Partitions/Sensors and 

Action Plans. Moreover, he can add, edit or delete buildings, sensors and action plans. This 

is the user that is involved in the installation process of the DSS at a building, registering the 

building for the first time and defining the building zones where the action plans will be 

implemented. On the other hand, single end-users can only observe the elements of the 

buildings and apply the available action plans.  

The figure above shows the sitemap for both the environments. Depending on the role of the 

user, the management environment is enabled or not. The blue boxes are the pages of the 

end-user environment and the green boxes are the pages of the management environment.  
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Step 1: Logging on /off 

1. Double-click on the OPTIMUS DSS icon 

2. Enter your username and password 

You will be redirected to the building list dashboard  

 

3. When logged in, the administrator user has two options: either to enter the 

ñAnalyzeò section or to enter the ñAdminò area. The single user automatically 

connects to the ñAnalyzeò page and this option is skipped.  

 

4. Click the ñLog-outò button on the top-right of the screen 

 

Step 2: The Building List Dashboard 

On the first page of the end-user interface, all the registered to the system buildings are listed. 

For each building, the dashboard displays the four DSS indicators values for the last 7 days.  
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Step 3: The City Dashboard 

The city dashboard displays the aggregated values of the DSS indicators of all buildings and 

also provides a graphical representation of the last week’s values. 

The DSS indicators for each building Click on a building to see 

the building’s dashboard 

Click to see the city 

dashboard or the tracker 

Mouse hover the graph 

for detailed values 
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Step 4: The Optimus Tracker  

The results of the Optimus Tracker tool are shown here. For each DSS indicator there are 

three values, the city’s long term target of improvement, the current progress so far and the 

potential for the next year. 

 

Step 5: The Building Dashboard  

On this screen the user can see the DSS indicators of the selected building, as well as the 

graphical representation of them for a one-week period. 
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Step 6: The Building Action Plans 

Here you will find all the DSS action plans in use for the selected building. For each action 

plan, there is a short descriptions of its functionality and the daily status of the current week. 

The status can be green for ñAcceptedò, red for ñDeclinedò and yellow for ñUnknownò. 

The day status of each action plan 
The action plan 

description. Click to go to 

the action plan page. 

Click to navigate to the desired page 
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Step 7: The Historical and Forecasted Data Dashboard 

On this page the user can see the available historical and forecasted data of all the streams 

related to the selected building and the building’s past DSS indicators. On the top of this 

Dashboard, a calendar is available which enables the user to select which week’s data he/she 

wants to observe. The selected day will be the first day to be displayed and the next six will 

follow. Next, a graph about the DSS Indicators of the selected building is displayed and below 

that, there is a list of all the building’s streams alongside with a diagram of the stream’s values 

for the selected period. 

Click to open/close the calendar 

After the day selection, click to 

retrieve the desired data 

The list of the building’s streams 
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Step 8: The Weekly Reports 

Here are all the weekly reports of the selected building for each of the past weeks of the DSS 

usage. Information about the weekly energy consumption, the energy cost and the number of 

the user’s actions is being listed. All the past reports are available on pdf, while the user can 

edit the report of the current week.  

A weekly report consists of three basic parts. First, the provided feedback about the 

implementation of the DSS, problems that occurred or other issues. After that, for each of the 

implemented action plans, there are comments about the usage of the action plan and the 

final decision about the acceptance or not of it. Finally, there is the user evaluation for the 

ease of use, the acceptance and the impact of the DSS to the users of the system or the users 

of the buildings. 

Click to see the weekly report 

Click to edit the current report 
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Step 9: The User Activity 

On this screen is the list with all the activity of the DSS users and their actions (i.e. new 

calculation, sensor editing, action plan acceptance).  
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B.2 Action Plans in practice 

The action plans proposed by the OPTIMUS DSS give hourly or daily suggestions and are 

envisaged to be applied by energy managers within weekly, monthly and finally yearly periods. 

Before the OPTIMUS DSS implementation, the building configuration should take place 

through the Management Interface, which consists of the division of the building in zones and 

floors and mapping of the zones to sensors and action plans. On the left side of the screen 

the user can see the partitions of the building that the action plan is applied to. All of the action 

plans proposed by the OPTIMUS DSS are subject to limitations which arise from the accuracy 

of the forecasting models used to forecast primary data. The user of the system plays the most 

significant role on the effectiveness of the OPTIMUS DSS. The user must not only check 

frequently if an action has been suggested by the system, but also to ensure that the accepted 

actions are applied correctly and on time.  

Action plan 1: ‘Scheduling and management of the occupancy’ 

The main purpose of this action plan is to reduce the energy consumption of the building by 

changing the location of building occupants, so as to use the minimum number of thermal 

zones and turn off the heating/cooling system in the empty zones. In order to achieve that, the 

action plan makes suggestions to the occupants to occupy firstly the building zones with the 

minor energy consumption, taking into account the number of occupants, the capacity of the 

zones, the thermal needs and other constraints related to the occupancy. 
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1. Click ñScheduling and management of the occupancyò 

2. At the top of the page select the dates  

Number of occupants 

suggested to occupy 

each zone, at each time 

period 

Number of occupants 

expected to be in the building 

at each time period 

Suggested set-point 

temperature of the 

building zone 

Zones 

suggested to 

be closed 

Zones 

suggested to 

be open 

Existence or not 

of occupancy 

constraint. Click 

to change 
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3. Click the ñViewò button and the action plan information for the selected dates is 

automatically retrieved. On the top of the table, the number of occupants that is 

expected to be in the building for each time period is displayed and below there are 

the suggestions of the action plan. The cells with green color indicate when the zone 

is suggested to be open, while the red indicates when to be closed. For each of the 

building’s open zones, at a period of time, the suggestions for the number of occupants 

and the set-point temperature are displayed. 

4. Click on the ñ-cò row of a day in order to set or not an occupancy constraint for 

a specific building zone (“yes” if the zone has to be open). This option is only 

available for the current or future days and the constraints will be taken into account 

during the forthcoming calculations. 

5. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered). 

  

Action plan 2: ‘Scheduling the set-point temperature’ 

This action plan aims to optimize the energy use for heating and cooling, while maintaining 

comfort levels in accepted ranges. That is succeeded by supporting the energy managers in 

adjusting the temperature set-point, after taking into consideration thermal comfort 

parameters. The proposed temperature is calculated through the Thermal Comfort Validator 

(TCV) that enables the building users to provide feedback about their thermal comfort and/or 

the Adaptive Comfort Concept. 

Set-point temperature 

suggestion for each building 

zone 

Click to expand and see 

detailed information about 

the zone’s suggestion 
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1. Click ñScheduling the set-point temperatureò 

2. At the top of the page select the dates  

3. Click the ñViewò button and the action plan information for the selected dates is 

automatically retrieved. For each building zone, the daily proposed set-point 

temperature in Celsius degrees is displayed. 

4. Click the name of a building zone and a table will expand with more detailed 

information about the final suggestion. The table presents the outdoor temperature of 

each day, the set-point temperature suggestion of both the Adaptive Comfort rule and 

the TCV rule (if any) and which of the two inference rules is selected. 

Zone’s final suggestion 
Inference rule finally 

used for the suggestion 

TCV rule suggestion 

Adaptive Comfort rule suggestion 

Click to expand and 

see the users’ feedback 

The hourly feedback of 

the building users for 

the selected zone 

Feedback colors explained 
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5. Click the ñFeedback from usersò to expand a table with the hourly feedback of the 

building users for the selected zone. The displayed feedback uses a color code, with 

the blue colors representing “cold” or “cool” feedback from the users and the orange-

red colors representing “warm” or “hot”. 

6. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered). 

 

Action plan 3: ‘Scheduling the on/off of the heating system’ 

This action plan aims at the optimization of the boost time of the heating system taking into 

account the forecasting of the indoor air temperature and the occupancy levels of the building. 

It enables end-users to optimize the boost time of the heating systems based on the 

occupancy levels of the building, weather forecasts and the outdoor temperature. 

 
1. Click ñScheduling the on/off of the heating systemò  

2. Selected the dates  

3. Click the ñViewò button and the action plan information for the selected dates is 

automatically retrieved. For each of the building sections, the daily proposed starting 

and stopping hours of the heating system are displayed. For heat scheduling, the DSS 

will propose a recommended set-point temperature for each of the building zones.  

Starting hour 

of the system 

Stopping hour 

of the system 

Proposed temperature 
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4. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered).  

 

Action plan 4: ‘Management of the air side economizer’ 

This action plan aims to optimize the energy use and reduce the energy cost by exploiting 

outdoor-air to reduce or eliminate the need of mechanical cooling. When there is a need for 

cooling and if the outdoor-air conditions are favorable, outdoor-air is used to meet all of the 

cooling energy needs or supplement mechanical cooling. The action plan uses to different 

methods to produce the suggestions, based on temperature or enthalpy.  

Click to change the 

internal temperature or 

enthalpy parameters 

Click to select the method 

used for the suggestions  

The hourly suggestions 

for free cooling 

Click to update the 

suggestions based on 

the new parameters 
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1. Click ñManagement of the air side economizerò 

2. At the top of the page select the dates  

3. Click the ñViewò button and the action plan information for the selected dates is 

automatically retrieved. On the top of the table there are the two input parameters that 

can be changed by the user, the internal temperature and the internal enthalpy. On the 

top right corner is a field to select the preferred method to be used and the suggestions 

will be updated. 

4. Click the ñUpdate Suggestionsò to get the new suggestions based on the input 

parameters, if they were changed. 

5. Click the ñShow Scheduleò to show/hide the hourly free cooling suggestions. There 

are three possible suggestions, “Total free cooling” suggests that the total amount of 

supply air comes from outside environment, “Partial free cooling” when the supply air 

is partially outdoor air and partially recirculating air and “Minimum outside air” proposes 

that only the minimum amount of outdoor air is needed to be supplied in order to 

guarantee the indoor environmental quality conditions.  

6. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered). 

 

Action plan 5: ‘Scheduling the PV maintenance’ 

This action plan is only applicable in buildings where a photovoltaic plant or a relative 

infrastructure (e.g. Concentrated Solar Power system) is in place. It is used to identify issues 

connected with the performance of the plant, such as dirt on the panels or 

disconnected/damaged equipment. The alarm is raised when there is a critical difference 

between the energy that is supposed to be produced by the equipment according to the 

prediction models and the actual output (over a prolonged period). 
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1. Click ñScheduling the PV maintenanceò 

2. At the top of the page select the dates  

3. Click the ñViewò button and the action plan information for the selected dates is 

automatically retrieved. A table of data will be presented showing the difference 

between the total predicted and the total historical data of PV production (SECTION 

A). Based on the differences, the probability of a system failure is calculated and an 

alarm (if any) is displayed on the bottom of the table (SECTIONS C). This will actually 

A 

B

C

BD

B

Click to show/hide the 

schedule 

Hours with alarm set 

Day alert is on 
Day alert is off 

Accept or 

decline the 

action plan  
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be the final suggestion of the DSS. For a more detailed view of the differences (and 

therefore the hourly alarms) should the user want to see if there is a significant problem 

with the PV plant, a pop-up table is also available (SECTION B). 

4. A message is shown in the bottom of the table for each day: "OK" (in green color) if 

there is no problem or "ALERT PWR" (in red color), otherwise. 

5. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered).  

 

Action plan 6: ‘Scheduling the sale/consumption of the electricity produced 

through PV system’ 

This action plan enables the end-user to observe in detail the forecasted energy consumption 

and the RES production for the following seven days and decide which amount of energy will 

be bought or sold to the main grid. For each day, the OPTIMUS DSS proposes an action with 

regard to the energy produced in the building.  

Hourly suggestions to 

buy/sell energy or shift 

electric load 
Energy prices 

Energy demand 

and production 

Select the 

preferable strategy 
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1. Click ñScheduling the sale/consumption of the electricity produced through PV 

systemò 

2. At the top of the page select the dates  

3. Click the ñViewò button and the action plan information for the selected dates is 

automatically retrieved along with the proposed actions for each of the working hours. 

4. Select the preferred optimization strategy (next to calendar) “Green” (to consume 

the energy – minimize CO2 emissions), “Finance” (sell the energy surplus - maximize 

profits) or “Peak” (satisfy the energy demand of a building). This option can be found 

on the top of the Dashboard next to the calendar. After the strategy selection, the 

hourly report of the suggestions is updated according to the strategy.  

5. Click the  icon in order to view a graph of the selected week’s data for energy 

production, energy consumption and prices to buy/sell energy. 

6. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered). 

 

Action plan 7: ‘Scheduling the operation of heating and electricity systems 

towards energy cost optimization’ 

The purpose of this action plan is to minimize the total energy cost of a building (or block of 

buildings) by optimizing simultaneously the operating schedule of its heating and electricity 

systems. The real use of the infrastructures related with energy consumption and generation 

(PV fields, CHP systems and electricity storage) is simulated to specify based on the season 

(winter/summer) the schedule of the heating/cooling systems and then suggestions are made 

Electrical 

production 

Energy prices 
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regarding when the energy generated by the systems of the buildings should be used, stored 

or sold in order to minimize energy cost or even make a surplus. If load shifting is possible, 

additional suggestions are made regarding when energy intensive processes should be 

scheduled. 

Click to select the day 

of the graph 

Click to show the hourly 

schedule of the suggestions 

Suggestions to charge / 

discharge the batteries 



 
 

36 
 

 

 

1. Click ñScheduling the operation of heating and electricity systems towards 

energy cost optimizationò 

2. At the top of the page select the dates  

3. Click the ñViewò button to get the suggestions of the action plan. On the top of the 

table there are information about the daily electricity consumption, the electricity flow 

from/to the grid and the total energy production. 

4. Click the ñShow suggestions for shaving peaksò to show/hide the hourly 

suggestions of load shifting. When the suggestion is positive, it means that load can 

be shifted to this hour and when it is negative, it means that load has to be removed. 

5. Click the ñShow suggestions for shaving peaksò to show/hide the hourly 

suggestions of charging the batteries (when the suggestion is positive) or discharging 

them (when the suggestion is negative) 

6. Click the ñShow suggestions for optimizing the operation of the thermal 

systemsò to show/hide the hourly suggestions of opening or closing each thermal 

system, when the suggestion is 1 or 0, respectively.  

7. Click the ñShow graphical scheduleò to show/hide the graph that displays the hourly 

electricity demand, the electricity flow from/to the grid, the energy production and the 

electricity flow from/to the batteries. 

8. Select one of the three options to proceed: ñAcceptedò, ñDeclinedò or 

ñUnknownò (to show the plan was not even considered). 

 

Suggestions to open / 

close the thermal systems 

The two thermal systems 


