
1. TECHNICAL ANALYSIS – assumptions for DGC analysis 

In the present case, the DGC analysis starts with the respondent answering questions on issues 

related with: 

 • Characteristics of the general state associated with the place of acquiring the mine water, 

 Shaping water temperature, 

 Direction of water use (heat or electricity), 

 Technological, economic and environmental aspects related to the use of mine water. 

Questions are both closed and open. Some respondent responds by answering "Yes" or "No". 

However in case of remaining questions one should give specific numerical quantities. 

Replies to asked questions are being given according to the principle "Traffic light". Which means 

that if the answer given is positive for the investment, it is highlighted in green. When indifferent is 

displayed yellow. However when he has a very great negative significance for investment, is meant 

with colour red. 

On the picture below was presented a model way of answering.

 
Figure 1 General questions related to DGC analysis 
Source: Own study 



 

According to the methodology, the DGC analysis should be carried out in relation to another energy 

source. Most often, such analyzes are carried out with respect to an existing source, such as coal, gas 

or electric heating. Hence, in this analysis, detailed questions have been formulated to allow for 

more accurate analysis and more reliable results. 

With reference to the energy source used and the potential source of energy, the respondent 

specifies in the following part of the questionnaire: 

 Energy sources so far used, 

 Cost of the thermal energy associated with using current energy sources, 

 CO2 emission associated with energy sources so far used, 

 Basket of electricity related to the operation of an alternative energy source, 

 Emissions of CO2 associated with generated electricity, 

 The distance from where the mine waters are taken from their use, 

 Network length. 

Below an example of the excerpt filled in of the questionnaire was expressed. 

 
Figure 2 Detailed questions - DGC analysis 
Source: Own study 

 

After answering all the questions, the respondent can go to financial analysis using the "Financial 

analysis" button. It is located in the upper right corner of the calculation sheet. The graphical 

presentation of the location of the button is shown in the figure below. 

 



 
Figure 3 Location of the "Financial analysis" button in the calculation sheet 
Source: Own study 

 

2. Viability analysis for the centralized system - DGC and CBA model 

 

The cost-effectiveness analysis of potential energy sources (for the centralized system) was based on 

the dynamic generation cost model (DGC). It is assumed that this is a system containing one heat 

pump that supplies energy to several selected sites. 

The DGC indicator can be used at various stages of the preparation and selection process of 

investment projects. The most important ways of using this method are: 

(1) comparing alternative solutions for a given problem, 

(2) reducing the scope of investment, 

(3) selection of investment projects. 

In the case described, the first of these aspects applies. Therefore, the purpose of this study is to 

compare the use of two alternative sources of energy (e.g. coal and geothermal energy or gas and 

geothermal energy) to determine the potential profitability of one. 

In the first place, the respondent writes the time period that the analysis will cover. It can be a period 

of 15, 20 or 25 years. The choice is related to your preferences and expectations. With a quick return 

on investment, a shorter analysis period (15 years) is required. On the other hand, if the investment 

is of an environmental and social nature, it is recommended to choose a longer analysis period (eg 20 

or 25 years). The respondent selects an optimum option for himself. Example of time period 

selection is shown in the figure below. 



 

Figure 4 Choice of the scope temporary provided with analysis 
Source: Own study 

 

 

The rest of the analysis is done automatically. Investment and operating costs, based on which DGC is 

being generated are being enumerated expressed in [euro/kW]. An example of the DGC calculation is 

shown in the following table (XXX). 

 
Table 1 Indicator for DGC for the 15-year investment period 
Source: Own study 

 

 

If you choose a calculation period of more than 15 years, the table is automatically modified 

(expanded) by the number of years you choose. 

Comparing many alternative solutions to the problem, the most advantageous solution is that the 

DGC is the smallest. 

This analysis also allows you to specify the time period during which the cumulative costs associated 

with the operation of mine-based investment will be lower than the cumulative costs of using 

another source of energy. In the analyzed case (a summary of the use of mine and hard coal for 

energy purposes) is presented in the diagram below (Table 1). He points out that the cumulative 

costs associated with the use of mine waters after 6 years of investment will be lower than for 

conventional energy sources (e.g. coal). 



 
Figure 5 Accumulated operating costs of the investment of the two compared investments (use of mine and hard coal) 
Source: Own study 

 

For this analysis, it is also possible to analyze the discounted cash flows and benefits over the period 

considered. An example of calculations is presented in the table below. 

 
Table 2 Discounted cash flow 

 
Source: Own study 

 

In the further part of the analysis, environmental issues related to the realization and functioning of 

the intended investment were presented. For the selected time period, CO2 emissions for the 

investments compared are shown and the costs and benefits associated with them. This analysis 

refers to the cost index associated with CO2 emissions. This means that CO2 emissions are converted 

into environmental costs. This makes it possible to indicate the difference between the analyzed 

investments, which will contribute to the identification of environmentally-friendly (CO2-based) 

energy production technologies. 

The graphical presentation was introduced to the issue mentioned above in the following table 

(Table 3). 

 
Table 3 Costs and benefits associated with applying chosen methods  

 
Source: Own study 

 

As a result of this analysis, the respondent receives information on the costs associated with the 

production of 1 kWh from various energy carriers, the amount of CO2 emitted, and the benefits (or 

losses) associated with the implementation of this project. It allows you to indicate which of the 

following ways of gaining energy it: 

 is cheaper (e.g. coal or use of mine waters) – A, 



 allows you to emit as little CO2 as possible - B, 

 allows you to achieve the greatest possible economic and environmental benefits - C. 

The results of this analysis are summarized below (Figure 6). 

 

 
Figure 6 Summary of DGC and CBA analysis 
Source: Own study 

 

Where: 

 NPV - This is the return on investment expressed in money that an investor can 

achieve. Its positive value suggests "earnings" and a negative "loss" for the investor, 

 ENPV - this is the return on investment expressed in money that can reach the investor 

and the environment and society. Its positive value suggests "earnings" and negative 

"loss", 

 B / C - this is the ratio of total benefits to costs (both financial and environmental). A 

value greater than 1 suggests the advantage over cost. 
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