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1 Introduction 

The user manual of the HEROES Financial Model (hereinafter, the model) aims to provide guidance on the use of 

the model, clarifying the main inputs required to perform the analysis and the outcomes of the calculations. 

Figure 1 – Cover of the HEROES Financial Model 

 

1.1 Key functionalities 

The main objective of the model is to allow for the analysis of solar PV community projects. Therefore, the model 

aims to provide flexibility in the individual or aggregated simulation of the most common business models when 

realizing PV community projects: Self-consumption, Feed-in Tariff (FiT), Net-metering and Power Purchase 

Agreement (PPA). The model also includes batteries and further schemes to optimise the project (Demand Side 

Management). The outcomes of the model correspond to a financial analysis of the PV project and an assessment 

on its impact on the electricity grid. 

1.2 Tool workflow 

The model is composed of five steps that comprise five main tabs: ‘Input’, ‘Consumption profile’, ‘Generation profile’, 

‘Sensitivity analysis’ and ‘Output’. 

First, the user inserts the information relating the PV project in the ‘Input’ tab (step 1), and the installation’s 

consumption and generation profile on the ‘Consumption profile’ and ‘Generation profile’ tabs. Based on these inputs, 

the outcomes of the arithmetic performed in the internal calculation tabs are shown in the ‘Output’ tab (step 3). The 

usefulness of the ‘Sensitivity analysis’ tab (step 2) is twofold: first, it allows the user to modify some of the key 

parameters for the calculations, such as the electricity and operating costs escalation (step 1), and second, it also 

enables the user to perform scenario analysis (step 3). For more detailed information on the ‘Sensitivity analysis’ tab 

please refer to section 2.4. The figure below shows the workflow of the model and how the main tabs are related: 
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Figure 2 – Workflow of the model 

 

 

1.3 Colour codes 

The tabs of the model are set in accordance to the following colour code: 

• Tabs in orange correspond to input tabs 

• Tabs in red correspond to output tabs 

 

The cells within each tab also follow a colour code: 

• Cells in yellow correspond to user input cells 

• Cells in grey correspond to suggested values for some of the user inputs 

• Cells in green correspond to mandatory input 

• Cells in orange correspond to automatic calculation cells 

• Cells in red correspond to sensitivity analysis cells (see section 2.4) 
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2 Model sections (tabs) 

2.1 Input 

The input sheet of the model is divided into four subsections, as detailed below. On the top left corner of the tab a 

‘Clear all’ button has been enabled, together with a currency selection from a dropdown list, where the currencies of 

the seven HEROES countries are available. 

Figure 3 – Clear all and currency selection 

 

2.1.1 System description 

The first subsection of the model compiles basic information about the PV project to be analysed, such as location, 

electricity consumption or size of the PV system: 

Figure 4 – ‘Input’ tab: System description 

 

• Pilot name 

- User input 

• Country 

- The seven HEROES countries can be selected from a dropdown list 

• Region 

- All regions within the selected country can be selected from a dropdown list 

• Annual electricity consumption band1 

- Different electricity consumption bands are available for selection based on the segment indicated in the 

previous input field 

• Annual electricity consumption (kWh) 

- User input 

 

 
1 The reference electricity consumption bands included in the model correspond to Eurostat’s classification 
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• Installation lifetime (years) 

- User input for which a default value is suggested 

• System size (kWp) 

- User input 

• Annual degradation (%) 

- User input for which a default value is suggested 

• Specific system yield (kWh/ kWp) 

- A default value is suggested based on the region selected2 

2.1.2 System cost 

The second subsection of the model compiles information relating the investment and operating costs of the PV 

project: 

Figure 5 – ‘Input tab’: System cost 

 

• Specific system cost (EUR/kWp) 

- User input 

• Total system cost (EUR) 

- Internal calculation of the model 

• Investment subsidy (EUR) 

- User input 

• Applied system cost (EUR) 

- See section 2.4 

• Fixed annual OPEX (EUR/ year) 

- User input for which guidance is provided 

• Variable annual OPEX (EUR/ kWh) 

- User input 

 

 
2 Regional system yield values have been obtained from the PV GIS estimation tool of the European Commission. See: 
http://re.jrc.ec.europa.eu/pvg_tools/en/tools.html 

http://re.jrc.ec.europa.eu/pvg_tools/en/tools.html
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• Cost escalation (%) 

- See section 2.4 

• Other costs (e.g. land lease, insurance, software) (EUR/ year) 

- User input 

2.1.3 Funding scheme 

In this subsection of the model the user inserts the most relevant information with regards to the funding of the project: 

Figure 6 – ‘Input tab’: Funding scheme 

 

• Debt (EUR) 

- User input 

• Tenor (years) 

- User input 

• Annual cost of debt (%) 

- User input 

• Applied debt amount (EUR) 

- See section 2.4 

• Equity (EUR) 

- Internal calculation of the model 

• Cost of equity (%) 

- User input for which a typical cost of equity range is suggested 

2.1.4 Business model scheme 

The selection of the business model scheme to be applied in the calculations is made in this subsection. The structure 

of this subsection has been based on the Excel tool developed within the EU PV Financing project3, which aimed to 

successfully remove the barriers and identify new avenues for the photovoltaic market development. The project was 

fully supported under Horizon 2020 from the EU H2020 project. 

 

 
3 Further information on the project and the PV Financing tools can be found at: http://www.pv-financing.eu/tools/ 

http://www.pv-financing.eu/tools/
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Figure 7 – ‘Input tab’: Business model scheme 

 

The business model selection is based on percentage rates. Therefore, the user has to indicate what percentage of 

the energy produced by the PV system corresponds to each of the business models available (e.g. 50% of the energy 

is self-consumed and the remaining 50% is sold via PPA). This system provides flexibility to the model and allows 

for the assessment of the combination of different business models within the same project. The tool covers four 

main business models: Self-consumption, Feed-in Tariff (FiT), Net-metering and Power Purchase Agreement (PPA). 

The model also includes batteries and further schemes to optimise the project (Demand Side Management). 

2.1.4.1 Self-consumption (either self-consumer 1 or 2) 

Two different sections have been enabled for self-consumption for those cases where community PV projects involve 

different consumer types (e.g. residential and industrial) with different electricity prices. The inputs within this 

subsection are: 

• Self-consumption rate (%) 

- The tool gives the option of introducing the self-consumption rate if it is known by the user, or inserting 

the necessary input on the Consumption profile tab and using the default value that will appear in grey 

• Electricity tariff without VAT (EUR/ kWh) 

- A default price is suggested based on the consumption band indicated in section 2.1.14 

• VAT (%) 

- User input 

• Price escalation (%) 

- See section 2.4 

 

 
4 Suggested electricity prices correspond to average 2017 prices including taxes (except for VAT and other recoverable taxes) 
and have been obtained from Eurostat 
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• Levies and fees (EUR/kWh) 

- User input 

2.1.4.2 Feed-in Tariff 

The inputs for the Feed-in Tariff scheme are as follows: 

• Feed-in Tariff rate (%) 

- User input 

• Duration of the Feed-in Tariff (years) 

- User input 

• Tariff determination: lower and upper power output limit and applicable tariff for each range (EUR/ kWh) 

- The table allows for the graduation of the tariff when exceeding a determined power limit. In the example 

below, the tariff up to 20 kW is 0.25 EUR/ kWh, while from 20 kW to 150 kW the tariff decreases to 0.20 

EUR/ kWh. If there is no tariff graduation, the user shall indicate 0 kW as the lower power output limit 

and at least the capacity of the PV system under analysis as the upper power limit 

Figure 8 – ‘Input tab’: Feed-in Tariff graduation 

 

• Do you also receive compensation for the energy generated (generation tariff)? (Yes/ No) 

- User selection 

2.1.4.3 Net-metering 

Out of the percentage rate dedicated to net-metering, the user also needs to indicate what percentage corresponds 

to direct consumption, net-metering credits (energy not self-consumed and injected into the grid) and excess 

electricity (energy credits not compensated throughout the year remunerated at the end of the period). 

• Net-metering rate (%) 

- User input 

• Direct consumption rate (%) 

- User input 

• Net-metering credits rate (%) 

- User input 

• Excess electricity rate (%) 

- User input 

• Electricity tariff without VAT – direct consumption (EUR/ kWh) 

- A default price is suggested based on the consumption band indicated in section 2.1.1 
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• VAT (%) 

- User input 

• Price escalation (%) 

- See section 2.4 

• Electricity tariff without VAT – net-metering credits (EUR/ kWh) 

- A default price is suggested based on the consumption band indicated in section 2.1.1 

• VAT (%) 

- User input 

• Price escalation (%) 

- See section 2.4 

• Net-metering fees (EUR/ kWh) 

- User input 

• Remuneration for excess electricity (EUR/kWh) 

- User input 

2.1.4.4 Power Purchase Agreement 

Out of the rate dedicated to PPA, the user also needs to indicate what percentage corresponds to PPA supply (supply 

in accordance to the PPA contract), excess electricity (energy supplied on top of the contract) and PPA undersupply 

(penalties for not meeting the energy supply agreed in the contract). 

• PPA rate (%) 

- User input 

• Excess electricity rate (%) 

- User input 

• PPA supply rate (%) 

- User input 

• PPA undersupply rate (%) 

- User input 

• PPA price (EUR/ kWh) 

- User input 

• Oversupply price (EUR/ kWh) 

- User input 

• Undersupply penalty (EUR/ kWh) 

- User input 

• Price escalation (%) 
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- See section 2.4 

• Specific fees (EUR/ kWh) 

- User input 

2.1.4.5 Battery 

The analysis of the energy that could be saved through the installation of a battery is made based on generation and 

consumption hourly curves. Such hourly curves are built on a monthly basis for simplification purposes. The user is 

allowed to insert the generation and consumption curves to be considered in the analysis. Otherwise, default curves, 

which vary by country and segment, are used. The list of inputs to perform the analysis is the following: 

Figure 9 – ‘Input tab’: Battery 

 

• Do you want to incorporate batteries into the analysis? (Yes/ No) 

- User selection 

• Total battery cost (EUR) 

- User input 

• Battery capacity (kWh) 

- User input 

• Battery lifetime (years) 

- User input for which a guidance value is provided 

• Do you currently inject excess electricity into the grid? (Yes/ No) 

- User selection 

• If you receive any remuneration for the electricity fed into the grid, indicate it here (EUR/ kWh) 

- User input 

• Are you financing the battery through equity or through debt? (Equity/ Debt) 

- User selection 

2.1.4.6 Demand Side Management 

Figure 10 – ‘Input tab’: Demand Side Management 

 

• Do you want to incorporate Demand Side Management to the project? (Yes/ No) 

- User selection 

• Consumption and generation curves (kWh) 

Battery (for self-consumption) Yes

Total battery cost Input EUR 5.000

Battery capacity Input kWh 5

Battery lifetime Input years 15 10 - 15 years

Do you currently inject excess electricity into the grid? Input - Yes

If you receive any remuneration for the electricity fed into the grid, indicate it here Input EUR / kWh 0,02
Are you financing the battery through equity or through debt? Input - Equity
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2.2 Consumption profile 

Figure 11 – ‘Consumption profile tab’ 

 

The user has the option of introducing their consumption profile, differentiating by the following segments: 

• Residential - Single family house 

• Residential - Multifamily house 

• Commercial 

• Public building 

• Industrial 

It is necessary to include the number of buildings included in each of the profiles. If only aggregate profiles are 

available, the user must introduce the input and maintain the “Number of houses/buildings” at one.  

If the user does not have access to the hourly consumption and generation curves, the tool bases the analysis on 

default curves by country and segment. It is necessary to introduce the relative amount of consumption per profile 

on the table included below5. 

Figure 12 – ‘Consumption profile tab’: Default profiles 

 

 

 
5 For those users whose installations fall under the ‘Public building’ and ‘Industrial’ sectors, the consumption input must be 
introduced as the tool does not have default profiles for said segments.  

Residential - Single family house - kWh

Hour January February March April May June July August September October November December Number of houses

1 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
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2.3 Generation profile 

Similar to the ‘Consumption profile’ tab, the tool gives the user the option of introducing their own consumption profile. 

If the user cannot provide said information, a default profile will be used.  

Figure 13 - ‘Generation profile tab’ 

  

GENERATION PROFILE (%)

Hour January February March April May June July August September October November December

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

TOTAL 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%

ERROR ERROR ERROR ERROR ERROR ERROR ERROR ERROR ERROR ERROR ERROR ERROR
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2.4 Sensitivity analysis 

This section allows the user to visualize the impact of some key parameters on the final profitability results of the 

project. All the cells in red within the ‘Input’ tab correspond to the parameters that can be modified within the 

‘Sensitivity analysis’ tab, which correspond to the following five categories: 

• Electricity price escalation (%) 

• PPA price escalation (%) 

• OPEX costs escalation (%) 

• System price (EUR) 

• Debt amount (EUR) 

Therefore, within this tab the user can: 

• Modify the default value to be used in the base scenario for each of the five categories above 

- The user can select the value to be applied to the calculations in the dropdown lists available on top of 

each of the five category tables. In addition, the user is allowed to modify the default values that compose 

each dropdown list by overriding the values in the cells in yellow 

• Analyse how variations of these parameters affect the profitability of the project (scenario analysis), based 

on the tables and the charts included in the tab, as shown in the figure below: 

Figure 14 – Sensitivity analysis 
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2.5 Output 

The first four output categories (General information, PV System information, Investment and PV Business Model) 

are meant to provide a summary of the inputs inserted in the model. The last two categories (Financial results and 

Grid impact and Battery) provide, respectively, information on the profitability of the project (both from the project and 

the equity perspective) and the potential energy that could be saved through the installation of batteries, with the 

corresponding impact on the electricity grid. 

In addition, cash flows charts (showing initial investment, annual cash flows and cumulative cash flow) are available 

from the project and equity perspective. The results of the analysis can be exported to a PDF document through the 

‘Export to PDF’ button on the top left corner of the tab. 

Figure 15 – Output section of the Financial Model 

 

All the outputs of the analysis are listed below: 

2.5.1 General information 

• Pilot name 

• Country 

• Region 

• Segment (residential, commercial, public building or industrial) 
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2.5.2 PV System information 

• PV System size (kWp) 

• Specific system cost (EUR/kWp) 

• Investment subsidy (EUR) 

• Total system cost (EUR) 

• Fixed operation costs (EUR/ year) 

• Variable operation costs (EUR/ kWh) 

• Specific system performance (kWh/ kWp) 

• Annual degradation (%) 

2.5.3 Investment 

• Project duration (years) 

• Equity (EUR) 

• Cost of equity (%) 

• Debt (EUR) 

• Loan tenor (years) 

• Interest rate (%) 

2.5.4 PV Business model 

• Share (%), electricity price (EUR/ kWh) and applicable fees (EUR/ kWh) for each of the four main business 

models analysed in the tool: Self-consumption, Feed-in Tariff, Net-metering and PPA 

2.5.5 Financial results 

• Net Present Value (EUR) 

• Internal Rate of Return (%) 

• Simple payback period (years) 

2.5.6 Grid impact and Battery 

• Current Self-Sufficiency rate (%) 

• Current Self-Consumption rate (%) 

• Potential Self-Sufficiency rate (%) 

• Potential Self-Consumption rate (%) 

• Increase in self-consumption (kWh) 

• Total grid impact of the project (kWh) 
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2.5.7 Charts 

• Cash flow chart (initial investment, annual cash flows and cumulative cash flow) from project perspective 

• Cash flow chart (initial investment, annual cash flows and cumulative cash flow) from equity perspective 

Figure 16 – Cash flow chart – project perspective 
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3 Glossary 

• Installation lifetime: period of time throughout which the PV plant is expected to be operational 

• Annual degradation: expected yearly wear down of the plant  

• Specific system yield: PV plant production or output 

• CAPEX: initial investment cost 

• OPEX: operational expenses 

• Tenor: duration of the debt 

• Cost of equity: return paid to investors for the risk undertaken  

• Self-consumption rate: percentage of the energy generated that is consumed instantly 

• Feed-in-tariff rate: percentage of energy injected that is subject to feed-in-tariffs 

• Net-metering rate: percentage of the solar energy produced that can ascribe to net-metering 

• Direct consumption rate: energy produced that is consumed on the spot 

• Net-metering credits rate: energy produced that is fed into the grid to be consumed at a later time 

• Excess electricity rate: energy credits not compensated throughout the year remunerated at the end of the 

period 

• PPA rate: percentage of energy produced that is subject to the PPA 

• PPA supply rate: amount of energy compromised to be sold as a PPA 

 


