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2   Policy recommendations  
 

Decarbonization of the electricity ge neration sector is an important factor in 
reaching the EU climate targets. The sector is already on a path of greenhouse gas 
emission reduction due to the growing share of renewables and shrinking fossil 
fuel -based capacities. These trends are expected to continue in the future as 
renewables become more competitive while coal power plants more obsolete.  

Emissions from electricity production scenarios simulated in the EUCalc result from 
the amount of electricity needed (depending on demand side actions, not detailed 
here, given that they are modelled in other modules of the calculator) and the mix 
of technologies required to generate that amount of electricity. The latter is subject 
of policy debates and different targets, and as such the levers represent dif ferent 
ambition trajectories for different power generation technologies.  

The solution for decarbonisation of electricity production is focused on three main 
strategies: the phase -out of high emission technologies; the mainstreaming of 
renewables and the role of nuclear power. The phase -out process is driven by 
economic necessity (due to ageing of plants) or by policies. Regardless of policies, 
coal -based power generation is forecasted to decrease; however, policies can 
speed up the phase -out process, cont ributing to timely decarbonisation efforts.  

Regarding nuclear power, its role divides opinions. Whilst some EU Member States 
aim to phase it out as soon as possible, others want to maintain it and consider it 
as an instrument for decarbonisation. The impa cts of different nuclear policies and 
their timing are also an important aspect of developing decarbonisation policies. 
However, our analysis shows that even with a highly ambitious policy to maintain 
nuclear, its total capacities still tend to decrease ov er time, thus reducing its role 
in decarbonising the electricity sector.  

Unlike nuclear power, EU Member States unanimously look at renewables for 
decarbonizing their electricity mix. Nevertheless, the historical experience, current 
situation and, more importantly, the renewable electricity potential that can be 
locally exploit ed in the coming decades vary among Member States. The recent 
growing share of renewables has been led by policy incentives and the decreasing 
costs and economic maturity of renewable technologies. In the future, policies will 
need to focus rather on the g rowing intermittency of electricity supply due to the 
growing share of weather dependent power generation technologies (i.e. wind and 
solar). This requires the electricity grid to include low carbon flexibility solutions 
(including battery storage, pumped hydro storage and other technologies).  

Thus, policies may switch from supporting certain technologies into a systematic 
approach in order to decarbonize the operation of the whole electricity grid. The 
closure of old powerplants, lag in development of low  carbon flexibility solutions 
and insufficient investments into renewables can lead to scenarios in which natural 
gas (with associated emissions) would be required to fill the gap between supply 
and demand, and as a dispatchable energy alternative to tackl e the intermittency 
of renewables. Nevertheless, with ambitious targets both on supply and demand 
sides, as well as wisely chosen balancing strategy that relies on low carbon storage 
solutions such as batteries and pumped hydro storage can reduce the role of 
natural gas as balancing and flexibility fuel.  
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Figure  2 -  Wind, solar and biomass as percentage of national electricity production in the EU , 

source: Agora Energiewende and Sandbag, 2018  

Yet, it is not only the increased overall level of renewables that is creating 
challenges  in terms of balancing , but the location where these renewable power 
generation capacities are conne cting to the existing electricity grid. As a result, 
the electricity system is becoming more and more decentralized , as for instance 
household s cale  PV installations are connecting to the low voltage network . This 
phenomenon , as shown on Figure 3, was not experienced by  centralised power 
systems before.  Thus, a potential metric for decarbonization is the generation of 
household size PV in relation to the overall demand.  From a balancing perspective, 
this is important, as storages will be increasingly requir ed in cases where the 
generation capacities are connecting to the distribution instead of the transmission 
network. These storage devices that are integrated into the distribution network 
along with the renewable power capacities are essential to prevent b i-directional 
flows that would otherwise decrease the supply qualities of the electricity system, 
while also increas ing  the costs associated with operating these systems.  

 
Figure 3 -  Schematic illustration of a centralised and decentralised network,  

source :  Rutovitz et al., 2014  
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include also the generation that was provided for flexibi lity purposes. For example, 
when observing historical capacity factors of natural gas power plants in a country, 
the capacity factor of the gas power plants already includes the times when the 
power plants were used for balancing purposes and not for gener al power 
production. Typically, though, balancing power plants have relatively low annual 
utilisation rates, rarely exceeding 1% of the time of the year (see MAVIR & MEKH, 
2017 for the example of Hungary). Therefore, the capacity factors of power plants 
used in the supply module already encompass the kind of short term balancing 
that was needed before. As these balancing needs and outages are already 
factored into the capacity factors, therefore any additional balancing needs 
afterwards calculated in the st orage module focuses on the most important source 
of future balancing need, the ratio of intermittent renewables projected to grow 
further.  

The storage module considers storage  as an operational tool  of the electricity 
system that can help to achieve elec tricity balancing  with the ability of shifting the 
(over)supply of electricity to a later time point ,  when  demand  exceed s supply, thus 
the stored electricity will be needed in order to maintain frequency and sustain the 
stability of the system . Storage can  be realized on different time scales, though, 
by different technologies . Therefore , in the context of the module, storage and 
balancing can be interchangeable terms, as storage is a technical toolset within 
balancing.  

It is important to m ention that electricity storage technologies  have various 
functions that they can fulfil . Based on  the International Renewable Energy Agency 
(IRENA),  categorisation of the services is on Figure 5, due to the characteristics of 
EUCalc and the assumptions of  the supply module , th is module focuses  on the bulk 
energy services  that are needed for a well operating electricity system .  

On Figure 5, pink fields are the services directly supporting the integration of 
variable renewable energy which is the key component of decar bonisation of which 
process EUCalc is investigating the impact of. On the other hand, as the module 
works in close relation with modules defining the electricity demand, the pink fields 
under other services on the right -hand of the model are considered wit h interaction 
from there. For example, the transport sector is considered in the form of input 
received from the transport module about the demand response potential of the 
batteries used in transportation. Exceptions are off -grid energy storage 
applicatio ns, as the main aim of the module along with the supply module, to 
model the grid in view of increasing renewable energy penetration and how 
different storage technology can influence it.  
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5   Calculation logic and scope of module  
The objective of the storage module is to match supply and demand, and account 
for the flexibility needs of the system due to the increased share of VRE. This 
module functions in close connection to the supply  module  and the ones defining 
the demand; thus, the calculation is based on inputs gat hered from those modules. 
The user has the option to influence the volume of storage capacities  via the lever s 
of the module, as detailed in Chapter 6. 

The added value of the  storage  module compared to the supply module and  the 
modules defining the  demand for electricity  is that th is module works on an hourly 
resolution for a single year, which therefore adds up to the yearly resolution of the 
complementing modules. The module does this by applying increased granularity 
through the downscaling of the annual electricity demand and production figures 
to load curves with hourly resolution and  applying hourly capacity factors for PV 
and wind power generation on the supply sid e.  

Considering the aims of EUCalc, the module complements the outputs of the supply 
module with the below listed characteristics:  

�ƒ The module predicts renewable power generation from variable sources (PV 
and wind) for each country at the hourly level, ther eby capturing the need 
for electricity storage as a function of variable renewable electricity 
production.  

�ƒ The module breaks down annual demand of each country into load curves 
with hourly granularity for each country, thereby capturing balancing 
electrici ty need at the hourly level.  

�ƒ The module includes trade flows of electricity between the countries, thus 
correcting the supply -demand match with trade.  

�ƒ The module integrates specific storage technologies into the calculation to 
match flexibility needs on th ree timescales of balancing . 

�ƒ Direct CO2 emissions from additional, flexible power generation capacities 
that are needed to balance electricity demand with supply.  

The module , however, does not consider indirect emissions as they are addressed 
by other WPs (e.g. manufacturing assesses the emissions related to the 
manufacturing of the power plants) 3. 

The details of the overall calculation logic of the module are presented in the 
following sections.  
  

 
3 WP3: Production and Manufacturing http://www.european -calculator.eu/research -
approach -wps/  









https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans
https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans


https://www.renewables.ninja/














https://sites.google.com/site/2050desstinee/getting-the-model






https://www.energy-charts.de/power.htm
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1.  Weekly flexibility need is based on the difference between annual average 
and respective weekly averages.  The positive differences are summed up 
over the year and defined as the weekly flexibility need.  

2.  Daily flexibility needs are based on the difference between the daily 
average and the respective weekly average values for all weeks of the 
year. The positive differences are summed up per week and then over the 
year and defined as the daily flexibility ne ed.  

3.  Sub -daily flexibility needs are based on the difference between the hourly 
residual load curve and the respective daily average values for all days of 
the year. The positive differences are summed up per day and then over 
the year and defined as the su b-daily flexibility need.  

Once we defined the flexibility needs per period the aim is to flatten out the 
residual load curve around averages of different timescales in order to consider 
the different features of storage technologies. I f the residual load w ere to be flat  
(i.e. the average over a period) , no flexibility would be required from  the 
dispatchable units. Indeed, in such a situation, the residual demand could be met  
by baseload units with a constant power output during the whole period . In other 
wo rds,  a flat residual load does not require any flexibility to be provided by 
dispatchable  technologies  (Ardeley et al., 2017) . 

Note that since  natural gas and coal are not included in the residual curve 
calculation, the sum of the different periodic averag es are not zero (there is no 
supply -demand balance) but value of the annual average. The annual average of 
the residual load curve over the year is equal to the gap from step 0. In case it 
was deficit, the adjusted natural gas and coal based productions ne ed to be 
considered as minimum values to keep the balance.  

5.5.5  Step 4  �± Assigning flexibility solutions to the needs  
This chapter introduces the approach of allocating the annual total flexibility needs 
to a set of certain technologies. The following principl es are applied in this 
calculation step:  

1.  We tackle each timescale sequentially, until the deficit (positive 
differences) is not filled . 

2.  This means also that there is no carry on of flexibility needs between 
timescales, each timescale is calculated separately following each other.  

3.  For each timescale, we consider that the stored energy is available at any 
moment . 

In order to find the equilibrium a portfolio of flexibility solutions is included in the 
analysis with  the basic calculation appr oach introduced here. Basically, there are 
two ways to reach supply -demand balance: either by up or down regulation of the  
flexible  production units ( natural gas or coal  in this calculation ) or by shifting the 
sign of the difference by using storage (with accounting for process losses).  
However, due to the definition of the  residual load curve, the excess only includes 
production that cannot be down regulated (i.e. VRE or must - run). Thus, practically 
there is no option to decrease the excess by down regulat ion only to shift the 
production.  

The key question of the calculation process if there is enough capacity that would 
allow shifting the excess to periods with deficit  within the given timescale. If 
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6.3   Policy description  
Policies influencing the market and technologies of storage are the energy policies 
and development of balancing and storage are embedded into the context of 
energy policy. The general energy policy of the EU i s introduced in the 
documentation of the supply module.  

The topic of storage in the context of energy policy is closely linked to 
decarbonization objectives and its main tool, large share of intermittent 
renewables. By 2050, the European Union aims to red uce greenhouse gases by 
more than 80%. A decarbonised power system will depend on a large share of 
non -dispatchable, weather dependent sources, primarily solar and wind power. 
The key to addressing the variability and uncertainty of variable renewable 
elec tricity integration is the increasing of the overall flexibility in the power system. 
Energy storage can provide a variety of flexibility services, including provision of 
operating reserves and shifting energy over time to better match generation and 
load.  Storage can provide both downward and upward flexibility, storing energy 
either when there is generation surplus or lower demand and discharging in the 
opposite case.  

In line with the above, the European Commission recognizes that energy storage 
can suppo rt the EU's plans for the Energy Union by helping to ensure energy 
security , a well - functioning internal market and  helping to bring more carbon -
cutting renewables online 8. Considering the need for further development of 
storage technologies, apart from en ergy policy, promoting innovation in key 
technologies is also important, thus technological innovation in storage is part of 
the Horizon 2020 programme and the Strategic Energy Technology Plan. In line 
with this approach, the ambition levels reflect the ne ed for breakthrough for scaling 
up certain storage solutions.  

6.4   Current situation of electricity storage technologies  
The global stationary and grid -connected energy storage capacity was 156.4 GW 
in 2016 of which only the pumped storage hydropower technolog y was 150 GW  
(IHA, 2016) . Other technologies only constitute a small slice of the pie but growing 
continuously: around 0.8 GW of new energy storage capacity was built in 2016, 
bringing the year -end capacity total to an estimated 6.4 GW  (DOE , 2019) . Most of 
the growth was in electrochemical (battery) storage technologies, which increased 
by 0.6 GW for a total of 1.7 GW energy storage capacity (Figure 2 3). Lithium - ion 
technologies constituted most of the  new capacity installed and nowadays the 
recharge able battery is one of the most widely used electrical energy storage 
technologies in many areas (Figure 2 4). Battery storage is attractive because it is 
already economical, easy to deploy, compact, and provides virtually instant 
response both when being c harged and discharged (Zsiborács et al., 2018, Luo et 
al., 2015, May et al., 2018).  

 
8 https://ec.europa.eu/energy/en/top ics/technology -and - innovation/energy -storage   

https://ec.europa.eu/energy/en/topics/technology-and-innovation/energy-storage
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structures for PV, and the low  levels of remuneration for grid feed - in constitute 
important aspects that are helping the spread of stationary battery technologies  
(IRENA, 2017) . It is expected that regulatory reforms will open up other 
opportunities for electro -chemical storage deploym ent, given that battery storages 
will be increasingly offering competitive and flexible services  (such as time shift 
services, frequency regulation, voltage support or renewable capacity firming)  to 
markets  (Garrett et al., 2015) . 

 
Figure 2 7 -  Electro -che mical electricity storage capacity growth in stationary applications by sector 

in the case of low and high scenarios, 2017 -2030, source : IRENA, 2017  

In 2030 the estimated role of PHS will be still significant but smaller because the 
cost reduction of batte ry technologies will open up new economic opportunities for 
storage technologies (Figure 2 8). In the future, it is likely that the total installed 
cost for stationary Li - ion battery applications will be in the range of 145 -480 
USD/kWh, depending on battery  chemistry , which is a 50 -60% reduction compared 
to current costs. The cost of Li - ion batteries used in electric vehicles already 
decreased by 73% from 2010 to 2016 (IRENA, 2017) . But it is not just Li - ion based 
batteries that have great prospects. The cost reduction potential for emerging 
technologies (like zinc bromine or vanadium redox flow batteries) are also 
significant. Other than these two technologies, the IRENA reference scenario does 
not count with significant advancements.  







https://tyndp.entsoe.eu/tyndp2018/projects/storage_projects
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9   Conclusion  
Electricity system s in the future will need to show ever increasing flexibility in order 
to cope with variable renewable energy production on the supply side, and shifting 
patterns of electricity  consumption  on the demand side. Balancing will thus be an 
integral part of fut ure electricity systems, and hence is an important  module of 
EUCalc complementing the modelling on electricity supply . 

Based on the widely adopted definition of balancing, electricity balancing actions 
are carried out by TSOs after markets have closed to e nsure that electricity 
demand always equals supply. Given the current practices of balancing services, 
one may categorise these into short term (frequency containment reserves, and 
frequency restoration reserves) and long - term balancing actions (replacemen t 
reserves). Given the characteristics of the closely linked supply module that is 
working with annual capacity factors of various electricity generation technologies, 
the short - term balancing actions are on the one hand are already included in the 
supply module (including their electricity consumption), and on the other hand are 
influenced by factors that are out of the scope of the entire EUCalc.  

As a result, the storage  module  focuse s on long term balancing actions, the issues 
of replacement reserves  that are used at times when generation capacity is not 
adequate to meet demand in the system. These replacement reserves will be 
increasingly important in the future with the ever - increasing levels of renewable 
electricity generation, which the module considered as the most important driver 
for electricity balancing. This balancing though can also be referred to as storage, 
which the module considers a means  to achieve balancing. Fu rther to storage, the 
module considered cross -border electricity trade  and  demand side management 
as additional sources of flexibility to the power systems under consideration in the 
calculator.  

The  calculation logic implemented in the module  determines th e hourly flexibility 
needs  based on load and supply curves. Th ese flexibility needs  with matching the 
hourly supply with demand is answered by a series of logical tests including 
measures such as within EU electricity trade, storage technologies, capacity factor 
adjustment and curtailment of VRE. These all  are required for balancing activities,  
as output the electricity production mix  is complemented by flexibility measures 
securing matching the supply with demand in each hour of the year, associated 
cost s of building up the required balancing capacities and GHG emissions are also 
calculated . In addition to these outputs, the user may influence how and with what 
technologies the balancing actions are carried out in the calculator. Currently it 
appears that t he unresolved issue of elec tricity storage stands in the way of 
decarbonisation of the electricity sector. As a result, the module drafted up four 
distinct scenarios that enable users to test potential developments in electricity 
storage technologies. With  the help of the storage  module therefore, electricity 
demand and supply that have been treated separately before in the overall logic 
of the calculator are brought into interactions with each other, spelling out 
additional effects and requirements of EU -wide energy and climate policies.   
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d)  Seasonal scaling of rail transport demands : The season dependent 
adjustment  of rail transport loads is calculated in DESSTINEE b y predefined 
numerical multipliers. In order to make the application of this adjustment  
easier and similar to the summer and winter intensities applied in the 
profiles of appliances a new sinusoidal function of r ail seasonal factor is 
introduced instead of the original monthly numerical list of DESSTINEE . 

The following pages includes the table of the i nput and output workbooks with 
formats of their included tables , and then calculation constants:  

i.  Country specific constant parameters  

ii.  Daily load profile templates for appliances  

iii.  Daily heat management profile templates  

iv.  Profile templates of EV charging modes  

v.  Predefined EV charging mode ratios  

vi.  Sinusoidal seasonal factor of the rail transport  

vii.  Celebration of Christian holidays by countries  

viii.  Calendar constants of predicted years  

ix.  Mobile Christian holiday shifts relative to Easter Sundays of years  

x.  National holidays of countries (on fix dates)  

xi.  Applied intensities of some holidays and august holiday season by countries  

 

 



Workbook (type) [records] Worksheet(s) Column(s) Description 

cdd&hdd.xlsm 
(input) 
[2922] 

coolX 
where 
X= 1...4 : climate lever  

years Years of prediction timeframe 
date Date of the given day of the year in formal 4-digit decimal format: 0.mmdd 
day Serial number of the day in the year. 

(Day 60 = 29th of February included only in leap years) 
Countries (29) CDD temperatures in countries for the predicted years calculated on base of 

average temperatures provided by EUCalc Climate mudule 
(Climate lever dependence is provided by data separation onto worksheets) 

heatX 
where 
X= 1...4 : climate lever 

years Years of prediction timeframe 
date Date of the given day of the year in formal 4-digit decimal format: 0.mmdd 
day Serial number of the day in the year. 

(Day 60 = 29th of February included only in leap years) 
Countries (29) HDD temperatures in countries for the predicted years calculated on base of 

average temperatures provided by EUCalc Climate mudule 
(Climate lever dependence is provided by data separation onto worksheets) 

dst_constants.xlsm 
(output) 
[2922] 

calendar 

year Years of prediction timeframe 
day Serial number of the day in the year. 

(Day 60 = 29th of February included only in leap years) 
winter Seasonal intensity weight of the winter on the given day 

(Sinusoidal function by definition in the DESTINEE) 
rail Seasonal weight factor of the rail transport load profile on the given day 

(Sinusoidal function defined in the EUCalc adaptation. See Appendix a.vi.) 
wd Serial number of the weekday 
date Date of the given day of the year in formal 4-digit decimal format: 0.mmdd 
holidays Name of international holidays (Christian holidays in Latin) 
Countries (29) Qualification numbers of the days in this General Holiday Calendar for different 

countries as follows:empty = working day  | 0 = working day on replaced Saturday | 
1 = weekend | -1 = offical holiday or orphan working day replaced by Saturday 
< ABS(1) = decreased weight due to partial celebration in the country 

trans_curve.xlsm 
(output) 
[70128] 

rail 
chargeZ (2) 
where 
Z=1...4 : Lever level 
by charging 
scenarioratios 

Year Years of prediction timeframe 
date Date of the given day of the year in formal 4-digit decimal format: 0.mmdd 
day Serial number of the day in the year. 

(Day 60 = 29th of February included only in leap years) 
hour hours of the day (0 - 23) 
Countries (29) Relative yearly load profiles of countries in rail and road transport (EV charge) with 

hourly resolution, corresponding to different changing scenario ratios. 
Input and output workbooks with formats of their included tables Continued on the next page ...  



Workbook (type) [records] Worksheet(s) Column(s) Description 
load_profile_heat&cool.xlsx 
(output) 
[24] 

water 
sapce 
pump 

hours hours of the day (0 - 23) 
Countries (29) Relative daily load profiles of countries for water heating, space heating, and heat 

pump usage (counted equal to the AC load as for now) 

ht&cl_curve.xlsm 
(output) 
[70128] 

waterX (2) 
heatXZ (4) 
coolXZ (4) 
where 
X=C : Commercial 
X=D : Domestic 
Z=1...4 : Lever level 

Year Years of prediction timeframe 
date Date of the given day of the year in formal 4-digit decimal format: 0.mmdd 
day Serial number of the day in the year. 

(Day 60 = 29th of February included only in leap years) 
hour hours of the day (0 - 23) 
Countries (29) Relative yearly load profiles of countries for water heating, space heating, and 

space cooling for domestic and commercial cosumption with hourly resolution 

load_profile_heat&cool.xlsx 
(output) 
[24] 

lighting 
xxx_appl_yyyy_ww (8) 
where 
xxx = res : residential 
xxx = com: commercial 
yyyy = summ : summer 
yyyy =wint : winter 
ww = wd : weekday 
ww = we : weekend 

hours hours of the day (0 - 23) 
Countries (29) Relative daily load profiles of countries for lighting and appliances for residential 

and commercial comsumption on summer/winter and weekday/weekend distiction 

power_curve.xlsm 
(output) 
[70128] 

powerXX (2) 
where 
XX=DA : Domestic 
Xs=CA : Commercial 
Z=1...4 : Lever level 

Year Years of prediction timeframe 
date Date of the given day of the year in formal 4-digit decimal format: 0.mmdd 
day Serial number of the day in the year. 

(Day 60 = 29th of February included only in leap years) 
hour hours of the day (0 - 23) 
Countries (29) Relative yearly load profiles of countries for lighting and appliancesvfor domestic 

and commercial cosumption with hourly resolution 
Input and output workbooks with formats of their included tables 



Appendix A �t Tables of calculation constants 
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 Austria 1 1.000 0.000 -0.100 0.000 7.500 2.000 -0.600 -1.000 17.500 2.000 -0.800 1.000 0.50 
Belgium 1 0.500 0.000 -0.050 0.100 0.000 0.500 0.000 0.000 18.500 1.500 -0.250 1.000 0.00 
Bulgaria 2 1.500 0.500 0.080 0.000 7.500 1.500 -0.660 0.000 22.000 2.500 1.000 0.000 0.20 
Croatia 1 1.500 0.500 0.080 0.000 7.500 1.500 -0.660 0.000 22.000 2.500 1.000 0.000 0.00 
Cyprus 2 1.000 0.250 0.010 0.125 3.500 2.500 -1.000 0.000 16.000 2.000 -1.000 0.000 0.00 
Czechia 1 1.000 0.000 -0.100 0.000 7.500 2.000 -0.600 -1.000 17.500 2.000 -0.800 1.000 0.50 
Denmark 1 0.000 0.000 -0.120 0.000 0.000 0.500 0.000 -1.000 0.000 0.500 0.000 1.000 0.05 
Estonia 2 0.500 0.000 -0.060 0.010 8.000 1.500 -0.250 -1.000 17.500 1.500 -1.000 1.000 0.80 
Finland 2 0.000 0.000 0.000 0.150 0.000 0.500 0.000 -1.000 0.000 0.500 0.000 1.000 0.05 
France 1 1.000 0.000 -0.100 0.000 7.500 1.500 -0.500 -1.000 18.000 2.500 -1.000 1.000 0.20 
Germany 1 1.000 1.000 -0.180 0.125 5.000 2.000 0.200 -1.000 16.500 2.000 -0.300 1.000 0.60 
Greece 2 1.000 0.250 0.010 0.125 3.500 2.500 -1.000 0.000 16.000 2.000 -1.000 0.000 0.00 
Hungary 1 1.500 0.500 0.080 0.125 7.500 1.500 -0.660 0.000 22.000 2.500 1.000 0.000 0.00 
Ireland 0 0.000 0.000 -0.040 0.125 0.000 0.500 0.000 -1.000 0.000 0.500 0.000 0.000 0.00 
Italy 1 0.000 1.000 -0.190 0.000 7.750 1.500 0.750 0.000 0.000 0.500 0.000 1.000 0.25 
Latvia 2 0.500 0.000 -0.060 0.000 8.000 1.500 -0.250 -1.000 17.500 1.500 -1.000 1.000 0.80 
Lithuania 2 0.500 0.000 -0.060 0.000 8.000 1.500 -0.250 -1.000 17.500 1.500 -1.000 1.000 0.80 
Luxembourg 1 0.500 0.000 -0.050 0.000 0.000 0.500 0.000 0.000 18.500 1.500 -0.250 1.000 0.00 
Malta 1 0.000 0.000 -0.190 0.000 0.000 0.500 0.000 0.000 0.000 0.500 0.000 1.000 0.25 
Netherlands 1 1.000 0.000 -0.070 0.000 0.000 0.500 0.000 0.000 18.500 1.500 -0.250 1.000 0.00 
Poland 1 1.000 0.000 -0.060 0.000 8.000 1.500 -0.250 -1.000 17.500 1.500 -1.000 1.000 0.80 
Portugal 0 0.125 0.500 0.000 0.000 6.500 0.600 0.500 0.000 16.000 2.000 -0.500 1.000 0.00 
Romania 2 1.500 0.500 0.080 0.000 7.500 1.500 -0.660 0.000 22.000 2.500 1.000 0.000 0.00 
Slovakia 1 1.000 0.000 -0.100 0.000 7.500 2.000 -0.600 -1.000 17.500 2.000 -0.800 1.000 0.50 
Slovenia 1 1.000 0.000 -0.100 0.000 7.500 2.000 -0.600 -1.000 17.500 2.000 -0.800 1.000 0.50 
Spain 1 0.250 1.000 -0.200 0.000 6.500 0.600 0.500 0.000 16.000 2.000 -0.500 1.000 0.00 
Sweden 1 1.000 0.000 0.030 0.000 0.000 0.500 0.000 -1.000 18.000 1.750 -1.000 1.000 0.05 
Switzerland 1 1.000 0.000 -0.100 0.000 7.500 2.000 -0.600 -1.000 17.500 2.000 -0.800 1.000 0.80 
UK 0 0.000 1.000 -0.060 0.000 5.500 2.000 -0.500 -1.000 19.500 0.500 0.000 0.000 0.00 

Country specific constant parameters (Remarks: Cyprus was missing | Evening centroids for Bulgaria, Croatia, Hungary, Portugal are suspicious but not 
changed | Morning centroids for the same countries were obviously mistyped to 17.5 | Evening centroid for UK is not used due to 0 intensity)  



load_type 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
appliances_summ_wd 0.699 0.592 0.555 0.546 0.593 0.711 0.861 0.975 1.040 1.055 1.057 1.044 1.039 1.029 1.027 1.024 1.059 1.117 1.120 1.086 1.057 1.048 1.018 0.892 
appliances_summ_we 0.629 0.545 0.515 0.514 0.523 0.537 0.595 0.708 0.847 0.917 0.951 0.972 0.978 0.993 0.996 0.982 0.965 0.934 0.901 0.881 0.875 0.887 0.898 0.836 
appliances_wint_wd 0.799 0.692 0.655 0.646 0.693 0.811 0.961 1.082 1.154 1.173 1.176 1.178 1.178 1.177 1.178 1.211 1.369 1.648 1.940 2.099 2.080 1.855 1.495 1.137 
appliances_wint_we 0.729 0.645 0.615 0.614 0.623 0.637 0.695 0.833 0.997 1.116 1.150 1.174 1.181 1.187 1.181 1.202 1.269 1.423 1.651 1.808 1.805 1.623 1.328 1.044 
commercial_summ_wd 0.507 0.500 0.500 0.500 0.500 0.500 0.514 0.636 0.836 0.947 0.980 1.000 1.000 1.000 1.000 1.000 1.000 0.971 0.926 0.836 0.738 0.647 0.606 0.562 
commercial_summ_we 0.473 0.470 0.470 0.470 0.470 0.470 0.477 0.534 0.628 0.680 0.696 0.705 0.705 0.705 0.705 0.705 0.705 0.692 0.670 0.628 0.582 0.539 0.520 0.499 
commercial_wint_wd 0.607 0.600 0.600 0.600 0.600 0.600 0.614 0.736 0.936 1.047 1.080 1.100 1.100 1.100 1.100 1.100 1.100 1.071 1.035 1.005 0.953 0.866 0.753 0.662 
commercial_wint_we 0.520 0.517 0.517 0.517 0.517 0.517 0.524 0.581 0.675 0.727 0.743 0.752 0.752 0.752 0.752 0.752 0.752 0.739 0.722 0.707 0.683 0.642 0.589 0.546 
passrail_transport_wd 0.230 0.039 0.000 0.000 0.049 0.247 0.923 1.323 1.392 1.300 1.074 0.944 0.888 0.865 0.910 1.092 1.274 1.300 1.314 1.220 0.841 0.588 0.487 0.392 
passrail_transport_sat 0.230 0.049 0.020 0.000 0.049 0.133 0.255 0.515 0.841 1.068 1.171 1.178 1.123 1.074 1.017 1.024 1.104 1.193 1.123 0.919 0.765 0.582 0.529 0.501 
passrail_transport_sun 0.124 0.087 0.049 0.020 0.020 0.049 0.105 0.213 0.329 0.487 0.732 0.831 0.831 0.770 0.754 0.732 0.831 0.860 0.801 0.732 0.614 0.429 0.305 0.221 
rail_transport_wd 1.115 1.019 1.000 1.000 1.024 1.123 1.462 1.661 1.696 1.650 1.537 1.472 1.444 1.432 1.455 1.546 1.637 1.650 1.657 1.610 1.421 1.294 1.244 1.196 
rail_transport_sat 1.115 1.024 1.010 1.000 1.024 1.066 1.128 1.258 1.421 1.534 1.586 1.589 1.562 1.537 1.508 1.512 1.552 1.596 1.562 1.459 1.383 1.291 1.264 1.251 
rail_transport_sun 1.062 1.043 1.024 1.010 1.010 1.024 1.053 1.106 1.165 1.244 1.366 1.416 1.416 1.385 1.377 1.366 1.416 1.430 1.401 1.366 1.307 1.215 1.152 1.111 

Relative daily load profile templates for appliances and rail transport 
 
 
 

heating_type 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
water 0.944 0.965 0.992 1.002 1.018 1.068 1.138 1.163 1.127 1.031 0.927 0.848 0.822 0.804 0.812 0.918 1.059 1.153 1.183 1.154 1.086 0.996 0.881 0.907 
space 1.078 1.020 0.979 0.940 0.922 0.964 1.021 1.027 1.064 1.051 1.027 1.021 0.991 0.947 0.882 0.868 0.889 0.969 1.052 1.109 1.118 1.048 0.988 1.025 
night storage 2.607 2.784 2.784 2.784 2.726 2.220 1.520 0.894 0.266 0.014 0.000 0.000 0.020 0.111 0.249 0.333 0.342 0.154 0.049 0.000 0.119 0.686 1.334 2.004 
pump (AC) 1.152 1.145 1.132 1.115 1.101 1.079 1.049 1.007 0.975 0.952 0.939 0.931 0.923 0.909 0.899 0.904 0.907 0.916 0.935 0.956 0.965 0.984 1.030 1.094 

Relative daily heat management profile templates 
 
 
 

charging_type_name 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
NREL_ Home_wd 0.176 0.122 0.075 0.043 0.024 0.012 0.014 0.011 0.006 0.003 0.003 0.008 0.011 0.024 0.046 0.112 0.187 0.255 0.308 0.348 0.337 0.311 0.289 0.239 
NREL_ Home_we 0.129 0.090 0.055 0.032 0.018 0.009 0.011 0.008 0.005 0.002 0.002 0.006 0.008 0.018 0.034 0.082 0.138 0.188 0.226 0.256 0.248 0.229 0.212 0.176 
Bossmann_eLOAD_wd 0.175 0.080 0.027 0.005 0.000 0.000 0.002 0.004 0.009 0.013 0.016 0.022 0.029 0.042 0.057 0.080 0.122 0.198 0.302 0.400 0.443 0.392 0.306 0.242 
Bossmann_eLOAD_we 0.098 0.040 0.009 0.001 0.001 0.001 0.001 0.002 0.006 0.012 0.022 0.035 0.050 0.066 0.094 0.122 0.156 0.209 0.249 0.263 0.242 0.200 0.166 0.135 
NREL_Work&Home_wd 0.059 0.038 0.016 0.007 0.008 0.016 0.037 0.084 0.154 0.172 0.152 0.149 0.146 0.154 0.155 0.166 0.196 0.231 0.238 0.237 0.190 0.157 0.116 0.084 
NREL_Work&Home_we 0.043 0.028 0.012 0.005 0.006 0.012 0.027 0.062 0.113 0.126 0.112 0.110 0.107 0.113 0.114 0.122 0.144 0.170 0.175 0.175 0.139 0.115 0.085 0.062 
NREL_Smart_wd 0.287 0.345 0.376 0.385 0.367 0.322 0.234 0.132 0.029 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 0.026 0.079 0.161 0.245 
NREL_Smart_we 0.211 0.254 0.277 0.283 0.270 0.237 0.172 0.097 0.022 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.019 0.058 0.118 0.180 

Relative daily load profile templates of EV charging modes  



Charging scenario ratios Type Lever 2015 2020 2025 2030 2035 2040 2045 2050 
Home charging NREL_ Home 1 50 50 45 40 35 30 25 20 
Delayed home charging Bossmann_eLOAD 1 5 5 11 17 23 29 35 41 
Home and work charging NREL_Work&Home 1 45 45 41 37 33 29 25 21 
Intelligent (flexible) charging NREL_Smart 1 0 0 3 6 9 12 15 18 
Home charging NREL_ Home 2 50 50 45 40 35 30 25 20 
Delayed home charging Bossmann_eLOAD 2 5 5 9,5 14 18,5 23 27,5 32 
Home and work charging NREL_Work&Home 2 45 45 39,5 34 28,5 23 17,5 12 
Intelligent (flexible) charging NREL_Smart 2 0 0 6 12 18 24 30 36 
Home charging NREL_ Home 3 50 50 43 36 29 22 15 8 
Delayed home charging Bossmann_eLOAD 3 5 5 8 11 14 17 20 23 
Home and work charging NREL_Work&Home 3 45 45 40 35 30 25 20 15 
Intelligent (flexible) charging NREL_Smart 3 0 0 9 18 27 36 45 54 
Home charging NREL_ Home 4 50 50 43 36 29 22 15 8 
Delayed home charging Bossmann_eLOAD 4 5 5 6,5 8 9,5 11 12,5 14 
Home and work charging NREL_Work&Home 4 45 45 38,5 32 25,5 19 12,5 6 
Intelligent (flexible) charging NREL_Smart 4 0 0 12 24 36 48 60 72 

Predefined EV charging scenario ratios 

 

 
  

month original_factor month_center_day simusoidal_factor    
0 1.00 -15.5 1.061464777  amplitude 0.18 
1 1.15 15.5 1.089799552  phase 1 
2 1.00 45.0 1.069957183  constant 0.91 
3 1.00 74.5 1.007254415  frequency 12 
4 0.80 105.0 0.918492405    
5 0.80 135.5 0.827454863    
6 0.80 166.0 0.758535223    
7 0.80 196.5 0.730200448    
8 0.80 227.5 0.750042817    
9 0.80 258.0 0.812745585    

10 0.80 288.5 0.901507595    
11 0.95 319.0 0.992545137    
12 1.00 349.5 1.061464777    
13 1.15 380.5 1.089799552    

Sinusoidal seasonal factor of the rail transport 
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Austria 0 0 1 1 0 0 0 1 0 1 0 1 
Belgium 0 0 1 1 0 0 0 1 0 1 0 0 
Bulgaria 0 0 0 0 1 1 1 0 0 0 0 0 
Croatia 0 0 1 1 0 0 0 0 0 0 0 1 
Cyprus 0 0 0 0 1 1 1 0 1 0 1 0 
Czechia 0 0 1 1 0 0 0 0 0 0 0 0 
Denmark 1 1 1 1 0 0 0 1 0 1 0 0 
Estonia 0 1 1 0 0 0 0 0 0 0 0 1 
Finland 0 1 1 1 0 0 0 1 0 0 0 0 
France 0 0 1 1 0 0 0 1 0 1 0 0 
Germany 0 1 1 1 0 0 0 1 0 1 0 0.5 
Greece 0 0 0 0 1 1 1 0 0 0 1 0 
Hungary 0 1 1 1 0 0 0 0 0 1 0 0 
Ireland 0 1 1 1 0 0 0 0 0 0 0 0 
Italy 0 0 1 1 0 0 0 0 0 0 0 0 
Latvia 0 1 1 1 0 0 0 0 0 0 0 1 
Lithuania 0 0 1 1 0 0 0 0 0 0 0 0 
Luxembourg 0 0 1 1 0 0 0 1 0 1 0 1 
Malta 0 1 1 0 0 0 0 0 0 0 0 0 
Netherlands 0 0 1 1 0 0 0 1 0 1 0 0 
Poland 0 0 1 1 0 0 0 0 0 0 0 1 
Portugal 0 1 1 1 0 0 0 0 0 0 0 1 
Romania 0 0 0 0 1 1 1 0 0 0 1 0 
Slovakia 0 1 1 1 0 0 0 0 0 0 0 0 
Slovenia 0 0 1 1 0 0 0 0 0 0 0 0 
Spain 0.5 1 1 0 0 0 0 0 0 0 0 0 
Sweden 0 1 1 1 0 0 0 1 0 0 0 0 
Switzerland 0 1 1 1 0 0 0 1 0 1 0 1 
UK 0 1 1 1 0 0 0 0 0 0 0 0 

Celebration of Christian holidays by countries (Remarks: Latin names are used | 
 0.5 means partial celebration in the country | x means Orthodox dating.)  

Festum (Latin name) day_dif 
Coena_Domini -3 
Morte_Domini -2 
Sabbatum_sanctum -1 
Pasca_secunda 1 
x_Morte_Domini 5 
x_Sabbatum_sanctum 6 
x_Pasca_secunda 8 
Ascensio_Domini 39 
x_Ascensio_Domini 46 
Pentekostes 50 
x_Pentekostes 57 
Festum_Eucharistiae 60 

Mobile Christian holiday shifts relative to 
Easter Sundays of the years 
(x means Orthodox dating.) 

 

year easter_sun days w_start 
2015 0.0405 365 4 
2020 0.0412 366 3 
2025 0.0420 365 3 
2030 0.0421 365 2 
2035 0.0325 365 1 
2040 0.0401 366 7 
2045 0.0409 365 7 
2050 0.0410 365 6 

Calendar constants of predicted years 
(w_start defines the weekday on 1th of 
January. Monday = 1)  
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0.0101 New Year -500 -500 -500 -500 -500 -500 -300 -500 -300 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -300 -500 -500 -500 -500 -500 -500 -300 -500 -500 

0.0105   0 0 0 0 0 0 0 0 0 0 0 0 0 0 -50 0 0 0 -50 0 -150 -50 0 0 0 -50 0 0 0 

0.0106 Epifania 0 0 0 0 0 0 0 0 0 0 -200 0 0 0 -150 0 0 0 -150 0 -100 -150 0 0 0 -250 0 0 0 

0.0107   0 0 0 0 0 0 0 0 0 0 0 0 0 0 -50 0 0 0 -50 0 -50 -50 0 0 0 -50 0 0 0 

0.0801 Summer holiday -3 -3 -3 -3 -3 -3 -3 -3 -3 -13 -3 -3 -3 -3 -40 -3 -3 -3 -40 -3 -3 -3 -3 -3 -3 -3 -3 -7 -3 

0.0802 season factors -7 -7 -7 -7 -7 -7 -7 -7 -7 -27 -7 -7 -7 -7 -80 -7 -7 -7 -80 -7 -7 -7 -7 -7 -7 -7 -7 -13 -7 

0.0803   -10 -10 -10 -10 -10 -10 -10 -10 -10 -40 -10 -10 -10 -10 -120 -10 -10 -10 -120 -10 -10 -10 -10 -10 -10 -10 -10 -20 -10 

0.0804   -13 -13 -13 -13 -13 -13 -13 -13 -13 -53 -13 -13 -13 -13 -160 -13 -13 -13 -160 -13 -13 -13 -13 -13 -13 -13 -13 -27 -13 

0.0805   -17 -17 -17 -17 -17 -17 -17 -17 -17 -67 -17 -17 -17 -17 -200 -17 -17 -17 -200 -17 -17 -17 -17 -17 -17 -17 -17 -33 -17 

0.0806   -20 -20 -20 -20 -20 -20 -20 -20 -20 -80 -20 -20 -20 -20 -240 -20 -20 -20 -240 -20 -20 -20 -20 -20 -20 -20 -20 -40 -20 

0.0807   -23 -23 -23 -23 -23 -23 -23 -23 -23 -93 -23 -23 -23 -23 -280 -23 -23 -23 -280 -23 -23 -23 -23 -23 -23 -23 -23 -47 -23 

0.0808   -27 -27 -27 -27 -27 -27 -27 -27 -27 -107 -27 -27 -27 -27 -320 -27 -27 -27 -320 -27 -27 -27 -27 -27 -27 -27 -27 -53 -27 

0.0809   -30 -30 -30 -30 -30 -30 -30 -30 -30 -120 -30 -30 -30 -30 -360 -30 -30 -30 -360 -30 -30 -30 -30 -30 -30 -30 -30 -60 -30 

0.0810   -33 -33 -33 -33 -33 -33 -33 -33 -33 -133 -33 -33 -33 -33 -400 -33 -33 -33 -400 -33 -33 -33 -33 -33 -33 -33 -33 -67 -33 

0.0811   -37 -37 -37 -37 -37 -37 -37 -37 -37 -147 -37 -37 -37 -37 -440 -37 -37 -37 -440 -37 -37 -37 -37 -37 -37 -37 -37 -73 -37 

0.0812   -40 -40 -40 -40 -40 -40 -40 -40 -40 -160 -40 -40 -40 -40 -480 -40 -40 -40 -480 -40 -40 -40 -40 -40 -40 -40 -40 -80 -40 

0.0813   -43 -43 -43 -43 -43 -43 -43 -43 -43 -173 -43 -43 -43 -43 -520 -43 -43 -43 -520 -43 -43 -43 -43 -43 -43 -43 -43 -87 -43 

0.0814   -47 -47 -47 -47 -47 -47 -47 -47 -47 -187 -47 -47 -47 -47 -560 -47 -47 -47 -560 -47 -47 -47 -47 -47 -47 -47 -47 -93 -47 

Continued on the next page ...  
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0.0815 Assumptio_Mariae -50 -50 -50 -50 -50 -50 -50 -50 -50 -200 -50 -50 -50 -50 -600 -50 -50 -50 -600 -50 -50 -50 -50 -50 -50 -50 -50 -100 -50 

0.0816 Summer holiday -47 -47 -47 -47 -47 -47 -47 -47 -47 -188 -47 -47 -47 -47 -563 -47 -47 -47 -563 -47 -47 -47 -47 -47 -47 -47 -47 -94 -47 

0.0817 season factors -44 -44 -44 -44 -44 -44 -44 -44 -44 -175 -44 -44 -44 -44 -525 -44 -44 -44 -525 -44 -44 -44 -44 -44 -44 -44 -44 -88 -44 

0.0818   -41 -41 -41 -41 -41 -41 -41 -41 -41 -163 -41 -41 -41 -41 -488 -41 -41 -41 -488 -41 -41 -41 -41 -41 -41 -41 -41 -81 -41 

0.0819   -38 -38 -38 -38 -38 -38 -38 -38 -38 -150 -38 -38 -38 -38 -450 -38 -38 -38 -450 -38 -38 -38 -38 -38 -38 -38 -38 -75 -38 

0.0820   -34 -34 -34 -34 -34 -34 -34 -34 -34 -138 -34 -34 -34 -34 -413 -34 -34 -34 -413 -34 -34 -34 -34 -34 -34 -34 -34 -69 -34 

0.0821   -31 -31 -31 -31 -31 -31 -31 -31 -31 -125 -31 -31 -31 -31 -375 -31 -31 -31 -375 -31 -31 -31 -31 -31 -31 -31 -31 -63 -31 

0.0822   -28 -28 -28 -28 -28 -28 -28 -28 -28 -113 -28 -28 -28 -28 -338 -28 -28 -28 -338 -28 -28 -28 -28 -28 -28 -28 -28 -56 -28 

0.0823   -25 -25 -25 -25 -25 -25 -25 -25 -25 -100 -25 -25 -25 -25 -300 -25 -25 -25 -300 -25 -25 -25 -25 -25 -25 -25 -25 -50 -25 

0.0824   -22 -22 -22 -22 -22 -22 -22 -22 -22 -88 -22 -22 -22 -22 -263 -22 -22 -22 -263 -22 -22 -22 -22 -22 -22 -22 -22 -44 -22 

0.0825   -19 -19 -19 -19 -19 -19 -19 -19 -19 -75 -19 -19 -19 -19 -225 -19 -19 -19 -225 -19 -19 -19 -19 -19 -19 -19 -19 -38 -19 

0.0826   -16 -16 -16 -16 -16 -16 -16 -16 -16 -63 -16 -16 -16 -16 -188 -16 -16 -16 -188 -16 -16 -16 -16 -16 -16 -16 -16 -31 -16 

0.0827   -13 -13 -13 -13 -13 -13 -13 -13 -13 -50 -13 -13 -13 -13 -150 -13 -13 -13 -150 -13 -13 -13 -13 -13 -13 -13 -13 -25 -13 

0.0828   -9 -9 -9 -9 -9 -9 -9 -9 -9 -38 -9 -9 -9 -9 -113 -9 -9 -9 -113 -9 -9 -9 -9 -9 -9 -9 -9 -19 -9 

0.0829   -6 -6 -6 -6 -6 -6 -6 -6 -6 -25 -6 -6 -6 -6 -75 -6 -6 -6 -75 -6 -6 -6 -6 -6 -6 -6 -6 -13 -6 

0.0830   -3 -3 -3 -3 -3 -3 -3 -3 -3 -13 -3 -3 -3 -3 -38 -3 -3 -3 -38 -3 -3 -3 -3 -3 -3 -3 -3 -6 -3 

0.0831   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0.1223   -250 -250 -250 -250 -250 -250 -125 -250 -125 -250 -250 -250 -250 -250 -125 -250 -250 -250 -125 -125 -125 -250 -250 -250 -250 -250 -125 -250 -250 

0.1224 Cristi_Natalis1 -250 -250 -250 -250 -250 -250 -125 -250 -125 -250 -250 -250 -250 -250 -125 -250 -250 -250 -125 -125 -125 -250 -250 -250 -250 -250 -125 -250 -250 

0.1225 Cristi_Natalis2 -400 -400 -400 -400 -400 -400 -200 -400 -200 -400 -400 -400 -400 -400 -200 -400 -400 -400 -200 -200 -200 -400 -400 -400 -400 -400 -200 -400 -400 

0.1226 Cristi_Natalis3 -250 -250 -250 -250 -250 -250 -50 -250 -50 -250 -250 -250 -250 -250 -125 -250 -250 -250 -125 -50 -125 -250 -250 -250 -250 -250 -50 -250 -250 

0.1227   -100 -100 -100 -100 -100 -100 -50 -100 -50 -100 -150 -100 -100 -100 -50 -100 -100 -100 -50 -50 -50 -100 -100 -100 -100 -100 -50 -100 -100 

0.1228   -250 -250 -250 -250 -250 -250 -125 -250 -125 -250 -400 -250 -250 -250 -125 -250 -250 -250 -125 -125 -125 -250 -250 -250 -250 -250 -125 -250 -250 

0.1229   -250 -250 -250 -250 -250 -250 -125 -250 -125 -250 -300 -250 -250 -250 -125 -250 -250 -250 -125 -125 -125 -250 -250 -250 -250 -250 -125 -250 -250 

0.1230   -250 -250 -250 -250 -250 -250 -200 -250 -200 -250 -300 -250 -250 -250 -250 -250 -250 -250 -250 -200 -250 -250 -250 -250 -250 -250 -200 -250 -250 

0.1231   -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 -500 

Applied intensities in countries of selected (by DESSTINEE) holidays and august holiday season 
 
(Remarks: Values are given in thousands, divide by 1000 to get real factors | Cyprus was missing, values of Greece are used | Epifania in Germany and Assumptio 
Mariae in Switzerland are celebrated partially | Exclusively only the factors for New Years Eve were given with positive values for all countries. Obvious error �t has 
been corrected.) 
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1 0.0101 New_Year 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2 0.0102                                               1   1         
6 0.0106 Epifania 1     1 1       1   1 1     1           1     1   1 1     
7 0.0107                                                     1       

24 0.0124                                               1             
39 0.0208                                                   1         
41 0.0210                                       1                     
47 0.0216                                   1                         
55 0.0224                 1                                           
61 0.0301 (Switzerland: Day of Republic)                                                       1   
63 0.0303 (Bulgaria: Day of Libaration)     1                                                     
64 0.0304       1                                                     
71 0.0311           1             1         1                         
75 0.0315 (Hungary: Day of Independence War)                         1                                 
78 0.0318                             1                               
79 0.0319                                       1                     
85 0.0325           1             1                                   
91 0.0331                                       1                     
92 0.0401           1                                                 

116 0.0425                               1             1               
118 0.0427 (Neederlands: King's birthday)                                       1         1         
122 0.0501 Labour_Day 1 1 1 1 1 1   1 1 1 1 1 1   1 1 1 1 1   1 1 1 1 1 1 1 0.5   
123 0.0502                                                   1         
124 0.0503                                           1                 
125 0.0504                                 1                           
126 0.0505                                   1                         
127 0.0506 (Bulgaria: St. Georg Day)     1                     1   1                         1 
129 0.0508 Day of Victory   1       1       1                           1           
138 0.0517               1                                             
145 0.0524 (Bulgaria. Day of Culture)     1                                                     
148 0.0527                                                           1 
152 0.0531                                         1                   
153 0.0601                                               1             
154 0.0602                               1                             
155 0.0603                             1     1                         
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159 0.0607                                       1                     
168 0.0616                                               1             
174 0.0622 (Croatia: Day of Anti-fascism)       1         1                                   1     
175 0.0623                 1               1   1                       
176 0.0624                 1               1   1                       
177 0.0625 (Croatia: Day of State)       1                                         1         
181 0.0629                                       1                     
187 0.0705             1                                   1           
188 0.0706             1                     1                         
193 0.0711     1                                                       
196 0.0714                     1                                       
203 0.0721     1                                                       
214 0.0801 (Switzerland: Day of Federation)                                                       1   
218 0.0805 (Croatia: Thank Giving Day)       1                   1                               
228 0.0815 Assumptio_Mariae 1 1   1 1         1   1     1   1 1 1   1 1 1   1 1   0.5   
233 0.0820 (Hungary: Day of St. Stefan)               1         1                                 
239 0.0826                                                           1 
242 0.0829                                                 1           
245 0.0901                                                 1           
250 0.0906 (Bulgaria: Day of Unification)     1                                                     
252 0.0908                                       1                     
259 0.0915 (Switzerland: Thank Giving Day)                                               1       1   
265 0.0921                                       1                     
266 0.0922 (Bulgaria: Day of Independence)     1                                                     
267 0.0923       1                                                     
271 0.0927     1                                                       
272 0.0928             1                                               
275 0.1001           1                                                 
277 0.1003                       1                                     
279 0.1005                                             1               
282 0.1008 (Croatia: Day of Independence)       1                                                   
286 0.1012 (Spain: Fiesta)               1                                   1       
297 0.1023 (Hungary: Day of 56' Rwvolution)                         1                                 
300 0.1026 (Austria: Day of Ethernal Neutrality) 1                                                         
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302 0.1028           1 1           1   1                               
305 0.1031 Day of Reformation                     0.5                           1         
306 0.1101 Ominium_Sanctorum 1 1   1           1 0.5   1   1   1 1     1 1   1 1 1   0.5   
307 0.1102     1             1                                   1     
316 0.1111 (Belgium: Day of Amistice)   1               1                     1                 
320 0.1115     1                                                       
322 0.1117             1                                   1           
323 0.1118                                 1                           
335 0.1130                                               1             
336 0.1201                                             1 1             
341 0.1206 (Spain: Day of Constitution)                 1                                 1       
343 0.1208 Immaculata_Conceptio 1                           1       1     1       1   0.5   
344 0.1209                                                     1       
359 0.1224 Cristi_Natalis_1     1     1 1 1               1               1           
360 0.1225 Cristi_Natalis_2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
361 0.1226 Cristi_Natalis_3 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1   1 1   1 1 1   1 1 1 
362 0.1227     1                                   1                   
366 0.1231     1                           1                           

National holidays of countries (on fix dates) 


