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1 Introduction  

This is a brief description of my experience when I learned how to use the energy tool EnergyPLAN [1]. It is a 

short description of why I chose EnergyPLAN for my particular study, followed by a brief account of the sources 

I used to gather the data for the model. 

When I was carrying out my work using EnergyPLAN, I did not know where to begin looking for a lot of the data 

I needed. As a result, the primary aim of this document is to share with others where and how I found the 

required data for my model. I hope that this brief overview of my experience will enable the reader to use 

EnergyPLAN quicker and more effectively. Finally, I welcome any contributions that could be made to improve 

the content of this document, such as new sources of data or suggestions for new content.. 

 

Nomenclature   

Symbols   
CFW Average capacity factor for an offshore wind farm GJ Gigajoule 
EAnnual  Annual output from a wind farm GE The General Electric Company 
EOUT Total electricity produced from a generating facility HDD Heat degree days 
EIN Total electricity consumed by a PHES IEA International Energy Agency 

GridStab 
Percentage of electricity production from grid 
stabilising units 

kW Kilowatt 

FIN Total fuel input, Wh kWh Kilowatt hour 
MGSPS Minimum Grid Stabilisation Production Share kg Kilogram 
PW Installed wind capacity aϵ Million Euro 

dStab 
Minimum grid stabilisation production share in 
EnergyPLAN 

M2 Data buoy number 2 around the Irish coast 

eStab Total electricity production from grid stabilising units M4 Data buoy number 4 around the Irish coast 
stab.-
load 

Percentage of grid stabilisation criteria which have 
been met during each hour 

MW Megawatt 

ĆOND Efficiency of all the condensing plant 
OECD
  

Organisation for Economic Co-Operation and 
Development 

T́H Round-trip efficiency of a PHES PES Primary Energy Supply 
  PHES Pumped hydroelectric energy storage 
Abbreviations PP Power Plant 
BEV Battery Electric Vehicle SEAI Sustainable Energy Authority of Ireland 
CDD Cooling degree days TSO Transmission System Operator 
CEEP Critical excess electricity production TWh Terawatt hour 
CHP Combined Heat and Power VAT Value added tax 
CSO Central Statistics Office, Ireland Wh Watt-hour 
DH District heating bbl Barrel 
EEEP Exportable Excess Electricity Production m metre 

ENTSO-E 
European Network of Transmission System 
Operators for Electricity 

s second 
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2 Why EnergyPLAN? 

It is difficult to choose a suitable energy tool at the beginning of a study due to the wide range of different 

energy tools available, which are diverse in terms of the regions they analyse, the technologies they consider, 

and the objectives they fulfil. In addition, it can be very difficult to define what exactly the primary focus of any 

research will become. Therefore, the first step which I would advise, is defining an overall objective for any 

modelling work which you intend to do. For example, the underlying objective in my work was: 

ά¢ƻ ƛŘŜƴǘƛŦȅ Ƙƻǿ LǊŜƭŀƴŘ Ŏƻǳld integrate the most renewable energy into its energy systemέ. 

After establishing a core objective, it is then possible to rate various different energy tools against one another 

based on their capabilities of fulfilling this objective. To aid this comparison, an overview of all the energy tools 

I considered, as well as many others can be found in [2, 3]. Hence, these will not be discussed in detail here, 

but instead the only reasons I chose EnergyPLAN are outlined below: 

1. EnergyPLAN is a user-friendly tool designed in a series of tab sheets and hence the training period 

required usually varies from a few days up to a month, depending on the level of complexity required. 

Also in relation to this point, there is online training available from the EnergyPLAN website so it is 

relatively straight forward to experience a typical application of the software [1]. 

2. The EnergyPLAN software is free to download [1]. 

3. EnergyPLAN considers the three primary sectors of any national energy system, which includes that 

electricity, heat, and transport sectors. As fluctuating renewable energy such as wind power becomes 

more prominent within energy systems, flexibility will become a vital consideration. One of the most 

accessible methods of creating flexibility is the integration of the electricity, heat, and transport 

sectors using technologies such as combined heat and power (CHP) plants, heat pumps, electric 

vehicles, and hydrogen. Therefore, for certain objectives, this can be an essential issue for a study. 

4. EnergyPLAN was previously used to simulate a 100% renewable energy system for Denmark [4-8]. 

5. The results developed using EnergyPLAN are constantly being published within academic journals. A 

number of energy tool developers publish their results in private reports for those who fund their 

investigations. However, in order to obtain my PhD qualification I needed to publish my work in 

academic journals. Therefore, it was fortunate and important that EnergyPLAN was being used for 

this purpose. 

6. The quality of journal papers being produced using EnergyPLAN was a key attraction. Below are a few 

examples of the titles I recorded before contacting Prof. Henrik Lund about EnergyPLAN: 

a. Energy system analysis of 100% renewable energy systems ς The case of Denmark in years 

2030 and 2050 [7]. 

b. The effectiveness of storage and relocation options in renewable energy systems [9]. 

c. Large-scale integration of optimal combinations of PV, wind and wave power into electricity 

supply [10]. 

d. Large-scale integration of wind power into different energy systems [11]. 

After reading these journal papers and observing the contribution that the results made to the Danish 

energy system, it was evident that similar research would benefit the Irish energy system. 

7. Cƛƴŀƭƭȅ ŀƴŘ Ǉƻǎǎƛōƭȅ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǊŜŀǎƻƴ ŦƻǊ ǳǎƛƴƎ 9ƴŜǊƎȅt[!bΣ ǿŀǎ tǊƻŦΦ IŜƴǊƛƪ [ǳƴŘΩǎ 

supportive attitude when I approached him about using EnergyPLAN. My progress has been 

accelerated beyond expectation due to the support and guidance from both Prof. Henrik Lund and 

Associate Prof. Brian Vad Mathiesen. This is an essential aid when embarking on research, especially 

when learning new skills and meeting deadlines at the same time. 

These are only some of reasons for using the EnergyPLAN tool. A more detailed overview of EnergyPLAN can 

be found in [1], while a more thorough comparison with other energy tools can be found here [2, 3].  
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3 Collecting the Required Data  

After choosing any energy tool for a study, it is crucial that you ensure that the tool is capable of accurately 

modelling your particular application. Therefore, the first step is to create a reference model of an historical 

year. In my first study, I chose the 2007 Irish energy system as my reference and hence this report is primarily 

based on this application. However as I was making the reference model, I felt that a lot of questions could 

have been answered if I simply knew where to begin looking for the data required. Therefore, this document 

simply discusses where I found the information I needed to complete my reference model of the 2007 Irish 

energy system. I hope that this will enable future EnergyPLAN users to collect their data more effectively. 

Important: There are important points below that need to be considered when reading the following chapters: 

1. I have discussed a number of inputs in great detail and others only briefly. This reflects the effort 

required and the assumptions made in order to get the data and not the importance of the data. 

2. When you download the EnergyPLAN model, a number of distributions are included with it. In a lot of 

studies these distributions will suffice as the results from the EnergyPLAN model may not be greatly 

improved by a more accurate distribution. Therefore, it is worth analysing the effects of various 

distributions on your results before allocating large periods of time to creating distributions. 

This chapter is divided into two primary sections: 

1. Technical Data 

2. Economic Data 

The order is used as this is a typical modelling sequence that can be used when simulating an energy system. 

Firstly, a reference model is created to ensure that EnergyPLAN can simulate the energy system correctly. The 

reference model does not require economic inputs, as it is usually only the technical performance that is 

compared. After creating the reference model using the technical inputs, then the fuel, investment, and O&M 

costs can be added to carry out a socio-economic analysis of the energy system. Therefore, alternatives can 

now be created and compared in relation to their technical performance and annual operating costs. Finally, 

the external electricity market costs can be added so a market simulation can be completed in EnergyPLAN: 

this enables you to identify the optimum performance of the energy system from a business-economic 

perspective, rather than a technical perspective. However, typically the aim when creating future alternatives 

is to identify how the optimum business-economic scenario, can be altered to represent the optimum socio-

economic scenario (i.e. by adjusting taxes) as this is the most beneficial for society. 

Finally, before discussing the data that was collected, it is important to be aware of the type of data that 

EnergyPLAN typical requires. Usually, the EnergyPLAN model requires two of the following technical 

parameters: 

1. The total annual production/demand (i.e. TWh/year). 

2. The capacity of the unit installed (i.e. MW). 

3. The hourly distribution of the total annual production/demand, which have the following criteria: 

a. There must be 8784 data points, one for each hour. 

b. The data points are usually between 0 and 1, representing 0-100% of production/demand as 

shown in Figure 11. However, if a distribution is entered with values greater than 1, 

EnergyPLAN will automatically index the distribution: This is done by dividing each entry in 

the distribution by the maximum value in the distribution. This means that historical hourly 

data can be directly used in EnergyPLAN for a distribution. An example, displaying how an 

index is created, and also how an index is used is shown in Table 3-1. One exception is the 

ǇǊƛŎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ΨwŜƎǳƭŀǘƛƻƴΩ ǘŀōΣ ǿƘƛŎƘ ŘƻŜǎ ƴƻǘ ƴƻǊƳŀƭƛǎŜ ǘƘŜ ƛƴǇǳǘǎΦ 

c. The distribution is inputted as a text file ŀƴŘ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ά5ƛǎǘǊƛōǳǘƛƻƴǎέ ŦƻƭŘŜǊΦ 

                                                                 
1 This does not apply to the price distributions. For the price distribution, the actual values provided in the 
distribution are used. 
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The distribution is simply adjusted to reflect the total annual production/demand. For example, in Figure 2, the 

distributions for three separate demands are shown, which show how the distribution in Figure 1 is 

manipulated to model the total demand. 

Table 3-1 
How a distribution is indexed and subsequently used in EnergyPLAN (Note: 8784 hours in total are required). 

Time 
(h) 

Output from a 100 MW 
Wind Farm (MW) 

Index Data Using Indexed Data to Simulate a 400 MW 
Wind Farm Fraction Decimal 

1 20 20/100 0.2 0.2*400 80 
2 30 30/100 0.3 0.3*400 120 
3 60 60/100 0.6 0.6*400 240 
4 100 100/100 1.0 1.0*400 400 
5 80 80/100 0.8 0.8*400 320 
6 40 40/100 0.4 0.4*400 160 

 

 
Figure 1: Distribution of Irish electricity demand for January 2007 [12]. 

 
Figure 2: Distribution modified by the total Irish electricity demand required for January 2007 [12]. 
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3.1 Technical Data Required  

EnergyPLAN simulates a single year in hourly time-steps. To create an initial model, I picked the year 2007 as it 

was the most recent when I started gathering my data. 

To explain where I got my data, I will discuss each tab within the EnergyPLAN model separately. The 

ΨCǊƻƴǘǇŀƎŜΩ ǘŀō displayed in Figure 3 illustrates a flow diagram of the EnergyPLAN model, indicating how all the 

various components of the energy ǎȅǎǘŜƳ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ƻƴŜ ŀƴƻǘƘŜǊΦ ¢ƘŜ ΨLƴǇǳǘΩ ǘŀō ƛǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛbe the 

parameters of the energy ǎȅǎǘŜƳ ƛƴ ǉǳŜǎǘƛƻƴΦ ¢ƘŜ Ψ/ƻǎǘΩ ǘŀō ƛǎ ǳǎŜŘ ǘƻ ƛƴǇǳǘ ǘƘŜ Ŏosts associated with the 

energy ǎȅǎǘŜƳ ōŜƛƴƎ ƛƴǾŜǎǘƛƎŀǘŜŘ ŀƴŘ ǘƘŜ ΨhǳǘǇǳǘΩ ǘŀō ƛǎ ǳǎŜŘ ǘƻ ŀƴŀƭȅǎŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ȅƻǳǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ 

CƛƴŀƭƭȅΣ ǘƘŜ Ψ{ŜǘǘƛƴƎǎΩ ǘŀō ŜƴŀōƭŜǎ ǘƘŜ ǳǎŜǊ ǘƻ ŎƘange the scale of the units in the program. 

.Ŝƭƻǿ L ǿƛƭƭ ŘƛǎŎǳǎǎ ƛƴ ŘŜǘŀƛƭ ǿƘŜǊŜ L Ǝƻǘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ΨLƴǇǳǘΩ ǘŀō ŀƴŘ ǘƘŜ Ψ/ƻǎǘΩ ǘŀōΣ ŀǎ ǘƘŜǎŜ ŀŎŎƻǳƴǘ 

for the majority of data required. 

 
Figure 3: Frontpage of the EnergyPLAN tool. 

 

3.2 Demand Tab 
Below is a brief description of the data I used ǳƴŘŜǊ ǘƘŜ ΨLƴǇǳǘΩ ǘŀō in my model. It is worth noting that the 

data required for EnergyPLAN is usually generic data that can be obtained in most OECD2 countries. Therefore, 

if I was able to obtain the data for the Irish energy system, it is likely to be available in other countries also. 

Also note that each sub-heading in this section represents data required for a different tab in EnergyPLAN. 

¢ƘŜ ŦƛǊǎǘ ǇƛŜŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ȅƻǳ ǎƘƻǳƭŘ ǘǊȅ ǘƻ ǎƻǳǊŎŜ ƛǎ ǘƘŜ Ψ9ƴŜǊƎȅ .ŀƭŀƴŎŜΩ ŦƻǊ ȅƻǳǊ Ŏƻǳntry or region. 

The Irish Energy Balance was completed by the Irish energy agency called the Sustainable Energy Authority of 

Ireland (SEAI) [13]. The Energy Balance indicates the energy consumed within each sector of the energy system 

                                                                 
2 Organisation for Economic Co-Operation and Development: http://www.oecd.org.  

Version of EnergyPLAN 

and date it was released. 

http://www.oecd.org/


January 26, 2015 FINDING AND INPUTTING DATA INTO ENERGYPLAN 

 

8 Collecting the Required Data | Aalborg University 

 

as displayed Figure 4 and Appendix 7.1. The International Energy Agency (IEA) completed two reports on 

energy balances in 2008: one with the Energy Balances for each of the OECD countries [14] and one with the 

Energy Balances for a number of non-OECD countries [15]. These documents must be purchased so I have not 

obtained a copy. However, this is one possible source for an energy balance of your energy system. 

 
Figure 4: Irish energy balance for 2007: see Appendix 7.1 and reference [16]. 

The Energy Balance document proved to be the most useful source of information for my investigation. 

However, it is important to check the accuracy of the data in this document, as the figures can sometimes be 

based on estimates. 

Secondly, meteorological data also proved very important when predicting renewable energy production. 

Meteorological data can usually be obtained from a national meteorological association. However, another 

ƻǇǘƛƻƴ ƛǎ ǘƻ ǳǎŜ ŀ ǇǊƻƎǊŀƳ ŎŀƭƭŜŘ ΨaŜǘŜƻƴƻǊƳΩ [17]. This program has gathered data from a number of 

meteorological stations around the world, which can be accessed using a very intuitive user-interface. 

However, the program is not free so you will need to decide how important meteorological data will be before 

purchasing it3. Even if you use this program, it could also be useful to compare the data in the software to 

actual measurements from a weather station to ensure that the program is providing accurate data. There is 

also some free meteorological data available from this website: www.wunderground.com.  

                                                                 
3 Data from meteorological stations may or may not be free so it is worth enquiring about this also. 

Double-Click to Open if Using MS Word Version 

 

http://www.wunderground.com/
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3.2.1 Electricity  

 

Total electricity demand was obtained from the Irish transmission system operator (TSO), EirGrid [13], and the 

Energy Balance document. Imported and Exported electricity was also obtained from the TSO in Ireland. 

Twenty-ŦƻǳǊ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎ ŀǊŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ά9ǳǊƻǇŜŀƴ bŜǘǿƻǊƪ ƻŦ ¢ǊŀƴǎƳƛǎǎƛƻƴ {ȅǎǘŜƳ hǇŜǊŀǘƻǊǎ ŦƻǊ 

9ƭŜŎǘǊƛŎƛǘȅέ ό9b¢{h-E), which provides a lot of detailed data about the production and consumption of 

electricity. A list of the countries in the ENTSO-E is available from [18], and  the data can be obtained from 

[19]. The data includes the following: 

¶ Statistics 

¶ Production Data 

¶ Consumption Data 

¶ Exchange Data 

¶ Miscellaneous Data 

¶ Country Data Packages 

Therefore, this is a useful source of information if you are modelling a European region. 
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3.2.2 Heating  

 

For my initial energy model I did not have to include any district heating, since there are currently no large-

scale installations in Ireland. 

3.2.2.1 Heat Distribution  

It was very difficult to predict the annual heat distribution for the entire population of Ireland. In order to 

ŜǎǘƛƳŀǘŜ ƛǘΣ L ǳǎŜŘ Ψ5ŜƎǊŜŜ 5ŀȅΩ Řŀǘŀ ŦǊƻm Met Éireann, the Irish meteorological service [25]. 

There are Heating Degree Days (HDD) and Cooling Degree Days (CDD). As their title suggest, the HDD indicate 

the level of heating required on a given day, and the CDD indicate the level of cooling required on a given day. 

In Ireland, cooling is not usually necessary due to the climate and therefore, the HDD was used to estimate the 

amount of heat required. 

Heating Degree Days work as follows: The temperature within a building is usually 2-3°C more than outside, so 

when the outside temperature is 15.5°C, the inside of a building is usually 17.5°C to 18.5°C. Therefore, once 

the temperature drops below this 15.5°C outside-temperature setpoint, the inside temperature drops below 

17.5/18.5°C and the space heating within a building is usually turned on. Note that this 15.5°C setpoint is 

specifically for Ireland and it can change depending on a number of factors such as the climate and the typical 

level of house insulation [36]. A full explanation about the calculation and application of degree data can be 

obtained from [36, 37]. 

For the heat demand, an annual distribution with a resolution of 1 hour is required, but the Degree Day data 

obtained from various weather stations around Ireland is only recorded on a daily basis, as seen in Figure 5. 

Therefore, this 1 day data had to be converted into hourly readings. To do this, I took a daily cycle from a 

similar study completed on Denmark in [7] and applied it to the Irish distribution with a program I developed in 

MATLAB [31], which is displayed in Figure 6. As district heating is common in Denmark, hourly data could be 
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easily obtained over a 24 hour period and it was assumed that Ireland would have a similar daily distribution in 

its heat demands as Denmark. 

 
Figure 5: Degree Day data from Belmullet meteorological station in Mayo, Ireland [25]. 

 
Figure 6: Individual heat distribution for January 2007 in Ireland (Hourly). 

Finally, by obtaining the HDD data, the level of heat required each day within a building can be estimated. 

However, this only considered the space heating distribution and not the hot water distribution. Therefore, a 

heat distribution which accounted for both space heating and hot water demand had to be constructed. For 

the summer months, it was assumed that space heating would not be required: it was assumed that the heat 

ŀōǎƻǊōŜŘ ōȅ ǘƘŜ ōǳƛƭŘƛƴƎ ŘǳǊƛƴƎ ǿŀǊƳ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ŀƴŘ ŀƭǎƻ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ƻŎŎǳǇŀƴǘǎΣ ǿƻǳƭd keep the 

building warm during colder temperatures. Therefore, during the summer hot water is the only heating 

demand. It was also assumed that hot water is a constant demand each day for the entire year, as people tend 

to use a consistent amount of water regardless of temperature or time of year. The BERR in the UK completed 

a report in relation to domestic hot water and space heating, which indicated that the ratio of space heating to 

hot water heating in the home is 7:3 [38]. Therefore, as seen in Figure 7, for the heat distribution a 30% 
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constant bandwidth was placed at the base representing hot water demand, and a 70% demand was placed on 

top (based on Degree Day data) representing the space heating requirements. Figure 7 represents the heat 

distribution constructed for modelling the heat demand within the Irish energy system. 

 
Figure 7: Individual heat distribution for Ireland. 

3.2.2.2 Fuel Consumption and Efficiency of Boilers  

The fuel consumed for residential heating can be obtained from the Energy Balance. For the boiler efficiencies, 

I consulted the Building Energy Rating documentation provided by the Irish energy agency, SEAI [39]. This 

documentation is used by assessors to complete energy ratings for homes in Ireland. Therefore, the 

documentation gave the typical type and efficiency of different domestic boilers used in Ireland. This could be 

available in other countries also, or if not, the efficiencies within this documentation could be applied to other 

applications. 

3.2.2.3 Electric Heating  

Electric heating demand can also be difficult to quantify as it is usually documented in conjunction with the 

heating demand and not as a separate entity. From a report completed by the Irish energy agency, SEAI, it was 

found that 14% of all domestic electricity is used for space heating and 23% for hot water [40]. In a separate 

report by SEAI, it was found that 12% of commercial electricity was used for heating purposes [41]. Therefore, I 

used these figures to calculate the electric heating demand in Ireland i.e. (37% of domestic electricity plus 12% 

of commercial electricity). 

3.2.2.4 Solar Distribution  

There are two types of solar thermal in the EnergyPLAN model: solar thermal that contributes to district 

heating and solar thermal for individual households. At present, only individual solar thermal energy is used in 

LǊŜƭŀƴŘ ŀƴŘ ƘŜƴŎŜ ƛǘ ƛǎ ŘƛǎŎǳǎǎŜŘ ƘŜǊŜ ǳƴŘŜǊ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ƘŜŀǘƛƴƎ ŘŜƳŀƴŘǎΦ ¢ƘŜ ƛƴǇǳǘǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ 

EnergyPLAN model are the: 

1. The total annual solar thermal production. 

2. Hourly distribution of the solar thermal production over the year. 

3. Solar thermal share. 
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The total solar production in Ireland for 2007 was got from the 2007 Energy Balance [16]. For the distribution, 

an attempt was made to obtain the hourly power output from a solar panel for an existing installation4 in 

Ireland, but this could not be obtained. As discussed previously, the solar radiation available in Ireland and 

Denmark is very similar (see Table 3-3) and hence, a solar thermal output curve which was constructed for 

Denmark was used. This solar thermal distribution was created by a Danish energy consultancy firm, 

PlanEnergi [42], for the 2030 Danish Energy Plan [7, 8]. The distribution gives the production from an individual 

solar thermal installation of 4.4 m2 during a typical Danish year. The energy produced from the solar panel is 

based on a daily consumption demand of 150 litres, which needs to be heated from 10°C to 55°C in 

combination with a 200 litre storage tank. The 4.4 m2 represents a solar thermal installation designed for hot 

water and some contribution to space heating. 

3.2.2.5 Solar Share 

The solar share is the percentage of houses that have a solar panel installed: To estimate this in Ireland, I 

contacted the Irish energy agency, SEAI [13], who told me that there was 33,600 m2 of solar thermal panels 

installed in Ireland. A typical solar installation in Ireland uses 5 m2, therefore it was assumed that there are 

approximately 6,720 solar installations in Ireland. From the 2006 census in Ireland, it was stated that there are 

1,469,521 homes in Ireland [43]. Therefore, it was concluded that there is a solar thermal installation in 0.45% 

(6720/1469521) of Irish houses. 

3.2.2.6 Solar Input  

As stated above, I found the total solar energy utilised from the Irish Energy Balance [16]. The solar input and 

solar share can be adjusted if necessary to match the solar production with the value stated in the Energy 

Balance. 

 

 

                                                                 
4 Solar-thermal output can be found by measuring the inlet and outlet temperatures of the collector, and also 
the flow rate. 
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3.2.3 Cooling 

 

There is currently no cooling load in Ireland so no data was required for the Irish reference model. Note that 

the heat demand under the cooling tab is for absorption cooling. 
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3.2.4 Industry  

 

The quantity of each fuel-type consumed within industry can be found in the Energy Balance [16]. The 

Ψ±ŀǊƛƻǳǎΩ ƛƴǇǳǘ ƛǎ ƻƴƭȅ ǳǎŜŘ ǿƘŜƴ ŀ ŎƻƴǎǳƳǇǘƛƻƴ Ŏŀƴƴƻǘ ōŜ ǎǇŜŎƛŦƛŜŘ ŀƴȅǿƘŜǊŜ ŜƭǎŜ ƻǊ Ƴŀȅ ƴŜŜŘ ǘƻ ōŜ 

analysed on its own i.e. gas consumption for offshore drilling. 
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3.2.5 Transport  

 

The amount of fuel used for transport is available by fuel type, including electricity, from the Energy Balance 

[16]. 

 

3.3 Supply Tab 

3.3.1 Heat and Electricity  

There is currently no large-scale CHP plants for public district heating systems in Ireland, so only industrial CHP 

was required for the heat and electricity tabsheet. 

3.3.1.1 Industrial CHP: Energy Production  

In order to quantify the capacity of industrial CHP, I had to contact the statistics department within the Irish 

energy agency, SEAI, who had the breakdown of CHP plants at their disposal. They could identify from their 

records how much CHP in Ireland was industrial and how much was dispatchable. From this they could also 

provide the amount of electricity and heat that was produced from both industrial and dispatchable CHP. 

3.3.1.2 Industrial CHP: Distribution  

{ƛƴŎŜ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ /It ƛƴ LǊŜƭŀƴŘ ǿŀǎ ƴƻǘ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ¢{hΣ L ǳǎŜŘ ǘƘŜ ΨŎƻƴǎǘΦǘȄǘΩ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ 

Industrial CHP, which means the output was simply constant. It is considered the best proxy for modelling a 

production that cannot be controlled. 
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3.3.2 Electricity Only  

 

3.3.2.1 Power Plants  

For power plants, the first parameter required is the total capacity installed, which I got from the Irish TSO 

[13]. If necessary, it is possible to divide the power plants into two categories: condensing and PP2. The PP2 

category is usually used if there is a highly contrasting plant mix on the system i.e. if there is one group of 

plants with a low efficiency and are expensive, but another group of plants which have a high efficiency and 

are cheap. Therefore, the PP2 can be suitable for some energy systems. 

In addition to the PP capacity, you also need to find the total fuel consumed by the power plants, which is 

usually available in the energy balance. For example, in the Irish energy balance, you can see that there is a 

category titled "Public thermal power plants", which can be broken down by coal, oil, gas, and biomass. These 

ǾŀƭǳŜǎ ŀǊŜ ŜƴǘŜǊŜŘ ƛƴǘƻ ǘƘŜ ά5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ CǳŜƭέ ƎǊƛŘΦ LŦ ȅƻǳ Ǉǳǘ ŀƭƭ ƻŦ ǘƘŜ tt ŎŀǇŀŎƛǘȅ ƛƴǘƻ ǘƘŜ άŎƻƴŘŜƴǎƛƴƎέ 

section, then all of the fuel consumption needs to be in the PP row of the grid. However, if you put some 

plants in PP and some other plants in PP2, then the fuel will need to be split across these rows, in a way that 

reflects this divide. 

Finally, you will also need the efficiency of the power plants. As mentioned, the total fuel consumption for 

each type of power plant can be obtained from the energy balance. Using the energy balance document I 

ŎƻǳƭŘ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŀƭƭ ǘƘŜ ŎƻƴŘŜƴǎƛƴƎ ǇƭŀƴǘΣ ʹCOND, using the total fuel input, FIN (Wh), and total 

electricity generated, EOUT (Wh), 

–   (1) 

Lǘ ǿŀǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ƻōǘŀƛƴ ǘƘŜ ŜŦŦƛŎƛŜƴŎƛŜǎ ƻŦ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŎƻƴŘŜƴǎƛƴƎ Ǉƭŀƴǘ ŀǎ ƛǘ ǿŀǎ άŎƻƳƳŜǊŎƛŀƭƭȅ ǎŜƴǎƛǘƛǾŜ 

ƛƴŦƻǊƳŀǘƛƻƴέΦ IƻǿŜǾŜǊΣ L ƻōǘŀƛƴŜŘ ŀ ōǊŜŀƪŘƻǿƴ ƻŦ ŦǳŜƭ ƛƴǇǳǘǘŜŘ ƛƴǘƻ ǘƘŜ LǊƛǎƘ ŎƻƴŘŜƴǎƛƴƎ ǇƭŀƴǘǎΣ ǎŜŜ Figure 8, 

once again from the Irish energy agency SEAI, and used this to calculate the efficiencies for the condensing 


















































































