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EXECUTIVE SUMMARY 

This study relates to the functioning and price evolution of the Belgian wholesale electricity market in 
2016. The electricity market is one in which energy is bought and sold before being supplied to end 
customers, whether private individuals or professionals. 

For a better understanding of the evolution of these markets in 2016, a longer period, from 2007 to 
2016, and referred to as the "period under review", is often taken into consideration in the study. 

An assessment of the Belgian wholesale electricity market in 2016 cannot be made without taking into 
account all of the 'incidents' which occurred within nuclear installations over the period 2012 to 2015. 
As such, Belgium has become structurally dependent on its imports. In this context, various measures 
were taken in 2014 and in 2015, including the creation of a strategic reserve in 2014, whose resources 
ǿŜǊŜ ŦǳǊǘƘŜǊ ǎǘǊŜƴƎǘƘŜƴŜŘ ƛƴ нлмрΣ ŀƴŘ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ŀƴ ƛƳōŀƭŀƴŎŜ ǊŀǘŜ ƻŦ ϵпΣрллκa²Ƙ ƛƴ ǘƘŜ 
event of a structural deficit.  

In 2016, the landscape changed, with a strong increase in electricity generation from nuclear sources, 
and a corresponding strong reduction in electricity imports compared with the previous year. 

I. Electricity Grid Load 

Electricity consumption in the Elia control area amounted to 77.3 TWh1 in 2016, which was a leap year, 
in other words a similar level to that of 2014 and 2015. Over the last three years, electricity 
consumption has been at the lowest level during the period under review. In general, the CREG has 
observed a downwards trend in electricity consumption for several years, and especially of the peak 
demand which amounted to 12,734 MW in 2016. 

Uncontrollable decentralised generation, including generation of solar panels, is considered as 
negative consumption by the CREG. The impact of the generation by solar panels on consumption is 
significant but has stagnated over the last three years. In 2016, this generation reached 2.9 TWh, an 
identical level to that of 2014. On the other hand, wind generation has been covered this year in the 
chapter on generation.  

II. Generation 

The installed capacity connected to the Elia grid amounted to 14 GW, which represents a small 
decrease compared to 2015. Nuclear plants and gas fired plants account for more than 70% of the 
installed capacity in Belgium. In 2016, the last coal unit was shut down. 

Electricity generation of units connected to the Elia grid amounted to almost 70 TWh compared to 55 
TWh in 2015. This significant increase in 2016 is mainly due to a better availability of nuclear plants.  

III. Electricity trading 

Yearly averaged day-ahead wholesale electricity prices have decreased to their lowest level since the 

liberalisation of the electricity market. At 36.с ϵκa²ƘΣ ŜƭŜŎǘǊƛŎƛǘȅ ǿƘƻƭŜǎŀƭŜ ǇǊƛŎŜǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ōȅ 

ƳƻǊŜ ǘƘŀƴ мл ϵκa²Ƙ in real terms, or 25.7%, since 2007. Almost 60% of the time, day-ahead 

wholŜǎŀƭŜ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜǎ ƘŀǾŜ ŦƭǳŎǘǳŀǘŜŘ ōŜǘǿŜŜƴ нл ϵκa²Ƙ ŀƴŘ пл ϵκa²Ƙ ǿƛǘƘ ǇǊƛŎŜǎ ƘƛƎƘŜǊ ǘƘŀƴ 

                                                           

1 A difference of 0.3TWh with Table 1 is due to consumption in pumping mode, inter-TSO flows and production correction. 
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ул ϵκa²Ƙ ŦƻǊ о҈ ƻŦ ǘƘŜ ǘƛƳŜΦ {ƛƳƛƭŀǊ ǊŜŘǳŎǘƛƻƴǎ ƛƴ ǿƘƻƭŜǎŀƭŜ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜǎ ŀǊŜ ƻōǎŜǊǾŜŘ ƛƴ CǊŀƴŎŜΣ 

the Netherlands, and Germany. Commodity prices of coal and gas seem to be one of the significant 

drivers of this trend, while outages of nuclear power plants in Belgium and France during the last 

quarter of 2016 seem to have limited further reductions in prices.  

Although markets are more closely coupled, full price convergence in the CWE-region was achieved 

for 35% of the time while full price divergence reached 50%. Roughly half of the hours with full price 

divergence are caused by ŘƛŦŦŜǊŜƴŎŜǎ ƻŦ ƭŜǎǎ ǘƘŀƴ м ϵκa²Ƙ between the Belgian bidding zone and at 

least one of the other bidding zones in the CWE-region. LƎƴƻǊƛƴƎ ŘƛŦŦŜǊŜƴŎŜǎ ƻŦ ƭŜǎǎ ǘƘŀƴ м ϵκa²ƘΣ ǘƘŜ 

frequency of price convergence becomes 39% while the frequency of price divergence lowers to 28%. 

The high frequency of divergence is also caused by nuclear outages during the last quarter of 2016. 

Trade on the Belpex spot market has decreased following the availability of nuclear power plants in 

Belgium. This resulted in a higher supply on the Belpex market pushing out more expensive imports 

from abroad. Therefore, the value of all traded contracts on Belpex decreased, in 2016, to comparable 

levels with the period 2012 to 2014. 

Yearly averaged intraday wholesale electricity prices kept their convergence with the yearly averaged 

day-ahead wholesale electricity prices in 2016. On an hourly basis, relatively large price differences 

between the two values occurs, providing opportunities for flexible units. Most of the trade on the 

intraday market of Belpex has a cross-border leg, meaning that electricity is exchanged with a 

counterparty located in another bidding zone. The yearly traded volume on the intraday market 

exceeded 1 TWh for the first time since the observations. 

Yearly averaged long-term wholesale electricity prices continued to decrease in 2016, indicating that 

in 2017 the yearly averaged day-ahead wholesale electricity prices are expected to be lower than the 

values observed in 2016. The reduction in long-term electricity prices is however not observed when 

looking at monthly averaged prices: the price of all considered long-term wholesale energy products 

at the end of 2016 was higher than at the beginning of the year. Both occurrences are also observed 

in the French, Dutch, and German bidding zones.  

IV. Interconnections 

Efficient use of transmission network capacity is crucial for the integration of the energy markets and 

the realisation of a European Single Energy Market. Improving and harmonizing the design of 

congestion management methodologies for market coupling is high on the European agenda. The 

Capacity Allocation and Congestion Management (CACM) Guidelines, developed at European level, 

stipulates the design requirements as well as the process towards their effective implementation. The 

CACM Guideline proposes Flow Based Market Coupling (FBMC) as congestion management method 

for cross-zonal trade, combined with adequately defined bidding zones. 

The Central West European (CWE) region is the first European region to have implemented FBMC. In 

May 2015, FBMC went live for the CWE day-ahead market coupling ς replacing the former ATC-

method. Intraday market coupling is still based on the ATC-method, although the implementation of 

FBMC for CWE intraday is anticipated for the end of 2017. Within the CACM Guideline, the focus shifts 

from CWE towards the CORE level which integrates both Central West and Central East Europe (CWE 

+ CEE). The development and implementation of FBMC at the level of the CORE region is underway, 

both for the day-ahead and the intraday market, as well as a flow based calculation of the long term 

transmission rights.  

The performance evaluation of the first 1.5 years of CWE day-ahead FBMC operation, presented in this 

monitoring report, reveals both strengths and weaknesses of the current design and implementation 
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of FBMC. On the one hand, with FBMC, cross-border commercial exchange (including both day-ahead 

and long-term), has reached volumes of up to 8,829 MW, far above the maximum of 7,023 MW 

recorded with ATC in 2012. Therefore, since the introduction of FBMC, maximum values for transit 

flows through Belgium and for physical flows on the Northern and Southern Belgian borders have been 

recorded. On the other hand, there was a significant amount of congested hours with very low CWE 

cross-zonal volumes. The 10% percentile with FBMC was 2,311 MW compared to 3,351 MW with ATC. 

In 2016, the average CWE cross-zonal exchange during congested hours amounted to 3,793 MW. This 

is the lowest value in 5 years, with averages in 2012 to 2015 being in the range of 4,323 MW and 4,534 

MW.  

The main reason for the observed reduction of cross-zonal trade during congested hours is due to 

network constraints. With the current FBMC design, transmission lines inside a bidding zone and which 

are close to congestion because of domestic trade, can be introduced in the cross-zonal FBMC 

mechanism. In 55% of the congested hours, cross-zonal trade was limited by internal lines preloaded 

by physical flows arising from domestic trade - having less than 12% of their thermal line capacity 

available for cross-zonal trade. The inefficiency of this approach is reflected in the associated shadow 

prices of more than 153 ϵκa². As calculated by CWE TSOs, this has halved the potential social welfare 

gain which could be realized with FBMC compared to ATC. The impact of these network constraints 

has been so large, that the LTA-inclusion patch had to be applied almost 70% of the time. LTA-inclusion 

ensures that volumes exchanged in day-ahead are large enough to remunerate holders of long term 

transmission rights. In other words, it was the long-term allocated transmission rights which assured 

that a minimum amount of capacity was made available for the day-ahead market coupling. 

For reasons of efficiency, non-discrimination, competitiveness and security of supply, the observed 

flaws in the CWE FBMC design need to be addressed as soon as possible ς and the lessons learned 

integrated in the design of the FBMC for the day-ahead and intraday market coupling at the CORE 

region.  

V. Balancing 

For 2016, minimum control capacities to contract were equivalent to 73 MW for FCR, 140 MW for aFRR 

and 770 MW for mFRR. 

Since the transition to the marginal price to balance tariffs in 2012, the average tariff for positive 

imbalances is very close to that of the negative imbalances, the difference between the two being the 

average incentive. For the first time since 2012, these two average tariffs were lower than the average 

price of Belpex DAM in 2016. Although the volatility of the imbalance tariffs increased considerably in 

2015 (more than the price volatility of Belpex DAM), volatility in 2016 decreased for imbalance tariffs 

and continued to rise for the Belpex DAM price. However, both volatilities, expressed relative to the 

average, continued to increase in 2016. 

Again in 2016, total energy of balancing products activated (excluding IGCC exchanges) decreased by 

18% compared to 2015, to 0.64 TWh. 

Activated volumes of tertiary reserves contracted and inter-TSO reserves remained negligible. They 

include demand-side participation, but the CREG believes that a great potential of demand-side 

participation remains unexploited. 

Activations of ICH products are rare, and the volumes interrupted, as well as the number of such 

events, are rather low. These products will no longer be proposed in 2018. 
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While the share of automatic control (IGCC & aFRR) decreased slightly in 2015, it continued to increase 

in 2016, as has been the case since 2012. 
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INTRODUCTION 

In this study, the COMMISSION FOR ELECTRICITY AND GAS REGULATION (CREG) examines the 
functioning and price evolution of the Belgian wholesale electricity market over the period 1 January 
to 31 December 2016. The CREG has carried out a similar study every year since 2007.  

The aim of these studies is to inform all stakeholders about important aspects of the Belgian electricity 
market, in particular electricity consumption, generation, electricity trading on electricity exchanges, 
interconnections with foreign countries, and balancing. 

To the extent possible, the historical background of the last 10 years (2007-2016) is provided. 2007 is 
included in this study since it pre-dates the economic and financial crises of the period studied. As 
such, the reader will be able to understand the evolution of the wholesale electricity market more 
easily. 

This study includes 5 chapters : 

1. the 1st chapter examines electricity consumption ; 

2. the 2nd chapter scrutinises electricity generation more specifically ; 

3. the 3rd chapter covers electricity trading on markets ; 

4. the 4th chapter analyses the interconnections between Belgium and its neighbouring countries; 

5. the 5th and final chapter covers balancing. 

An Executive Summary precedes these five chapters. Several conclusions will also be made at the end 
of the study. At the end of the document, the reader will find a glossary, the main abbreviations used 
in the study, a list of the works quoted, and a list of the figures and tables used throughout the study.  

The Executive Committee of the CREG approved the present study at its meeting of 28 September 
2017. 

~~~~ 
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FUNCTIONING OF THE WHOLESALE ELECTRICITY MARKET 

 PRELIMINARY NOTE 

o The energy market 

 The electricity market does not evolve in isolation, and various parameters have an impact on it 

to varying degrees. Over the period 1 January 2007 until 31 December 2016, the "energy world" 

evolved considerably. For example, Figure 1 below shows the often considerable changes in the prices 

of three of the most important types of energy.  

 
Figure 1: Evolution of the prices of electricity όϵκa²ƘύΣ gas όϵκa²Ƙύ ŀƴŘ ǇŜǘǊƻƭ όϵκōŀǊǊŜƭύ ōŜǘǿŜŜƴ 2007 and 2016 
Sources: Belpex, ICE ENDEX and CREG calculations 

o The Belgian electricity market 

 The CREG has received almost all the data2 included in this study from the transmission system 

operator (hereinafter referred to as the GRT and/or Elia) and the Belpex exchange; it then processed 

the data by occasionally incorporating supplementary information, but indicating each time the source 

of the data and the calculations made, below the tables and figures. 

                                                           

2 The data communicated are the data which were available at the time the study was published. These data may vary from 

previous studies, since they are often estimates, and some data may even be the subject of corrections in later years. 
3 The principle pertaining to the extension of the Doel 1 & 2 power stations was approved by the law of 28 June 2015 

amending the law of 31 January 2003 on the gradual phasing-out of nuclear energy for industrial electricity generation 
purposes, in order to guarantee security of supply for energy (Belgian Official Journal of 6 July 2015). 
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 The present study relates to the functioning and price evolution of the Belgian wholesale 

electricity market in 2016. The wholesale market represents the electricity market in which purchases 

and sales of energy are traded before being supplied to end customers, whether private individuals or 

companies. Although it is part of the wholesale market, the Over-The-Counter (OTC) market was not 

examined as part of the present study. 

Table 1 and Figure 2 below give an overall view of the Belgian electricity market. 

o The energy balance of the electricity market between 2007 and 2016 

 The energy balance of the Elia network shown in Table 1 provides an overview (GWh) per year 

over the period 2007 to 2016 : 

¶ of gross physical flows of imports and exports per country ; 

¶ of the load on the Elia network and its losses ; 

¶ of injections into the Elia network in Belgium by connected power stations (including pumped 

storage stations), and net injections from distribution networks and local generation (>30 kV); 

¶ of the equilibrium balance if 'consumption - net injections' are added to 'exports - imports'. 

 

Statistical differences appear to exist between this energy balance and some of the figures included in 
the study, since, depending on the subject in question, certain data are aggregated or not at a given 
moment, such as for example the inclusion or not of pumped storage stations in the data, or network 
losses. The definition of the 'load on the Elia network' at the bottom of the page in chapter I "Electricity 
Grid Load" is another example. To the extent possible, the statistical differences shown in the same 
title will be defined and/or justified. 
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Table 1: Energy balance of the Elia network between 2007 and 2016 (GWh) 
Source : Elia 
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For the period studied, 2016 was characterised by : 

¶ net imports of 6,183 GWh, a reduction of 70.6% compared with the record year of 2015. This 
evolution can be explained by a 38.2% reduction of gross imports, and a 211.5% increase in 
exports;  

¶ the three neighbouring countries (FR, NL and LU), the Netherlands is the only net exporter 
country to Belgium ; 

¶ net injections of 72.9 TWh ; 

¶ Elia grid load (77.7 TWh) at a similar level to the two previous years, under the weight of low 
distribution offset by a slight, but regular for three years, increase in electricity consumption by 
direct customers connected to the Elia network. 

 As was the case in 2014 and 2015, the balance of the Belgian wholesale electricity market in 

2016 cannot be drawn up without the backdrop of the Belgian nuclear fleet issue. Although in 2014 

and 2015, long and frequent stoppages in nuclear power stations were an essential factor in explaining 

the disruption to Belgian electricity generation, 2016 is characterised on the other hand by the 

restarting and extension3 of many of these power stations.  

o The wholesale electricity market in 2016 

 Figure 2 provides an overview, for every working day in 2016, of the evolution of the daily 

averages (MW and C°) of : 

¶ the load on the Elia network (dark blue line) ; 

¶ generation capacity (blue line) ; 

¶ net physical import flows (red line) ; 

¶ electricity generation from nuclear power stations (yellow line) ; 

¶ the equivalent temperature4 (dotted green line). 

 

                                                           

3 The principle pertaining to the extension of the Doel 1 & 2 power stations was approved by the law of 28 June 2015 

amending the law of 31 January 2003 on the gradual phasing-out of nuclear energy for industrial electricity generation 
purposes, in order to guarantee security of supply for energy (Belgian Official Journal of 6 July 2015). 
4 The equivalent daily temperature is obtained by adding 60% of the average temperature of Day X to 30% of the temperature 

of Day X-1, and by adding this result to 10% of the temperature of Day X-2 (source : 
http://www.aardgas.be/professioneel/over-aardgas/nieuws-en-publicaties/graaddagen). 
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Figure 2: Evolution of the daily average consumption (dark blue), total generation capacity (light blue), nuclear energy 
generated (yellow), net import volumes (red) and daily equivalent temperature (green) for all working days of 2016 
Sources : CREG and Elia 
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 2016 showed some significant evolutions compared to 2015, as reflected in Figure 2 above. This 

graph shows the interaction between the available domestic generation facilities (light blue), the grid 

load (dark blue), nuclear generation (yellow), net import flows (red) and the equivalent daily 

temperature (green) for all working days5 of 2016.  

While Belgian generation units generally suffice to cover domestic demand (i.e. the grid load), some 

days in September, October and the end of November show that Belgian generation does not entirely 

cover the grid load. On these days, there is more intensive use of the interconnection facilities with 

higher import flows.  

We note that the grid load is highest in January, on average, as well as in November and December. 

The highest grid load (11,208 MW) was recorded on 20 January 2016. This was, not coincidentally, the 

coldest day of the year with an equivalent temperature of -3.3°C. This negative correlation between 

the grid load and the temperature will be further highlighted later in this study. Fortunately, the full 

availability of nuclear generation units ensured that domestic power stations were largely sufficient to 

cover demand ς so no high reliability on imported electricity was observed on that day. 

When we look at the day with the lowest grid load (i.e. 24 July, with 6,586 MW), we see that the 

generation mix consists of mostly nuclear generation (70%) and net imports are negative: 5% of the 

total grid load is exported to neighbouring countries. 

On 16 October 2016, we observed the lowest nuclear generation, due to low availability of the 

reactors: only 33% of Belgian generation was based on nuclear power stations. To put this into 

perspective, the average nuclear generation over the entire year 2015 also equalled 33%. On 16 

October, the reduced availability of nuclear reactors in combination with an average grid load, caused 

gas-fired power stations to run significantly more (i.e. 33% of total generation as opposed to the yearly 

average of only 24%) and the control area relied more heavily on import flows (19%; yearly average is 

9%).  

                                                           

5 Week-ends and holidays are omitted as these typically show lower grid usage. Only focusing on working days improves the 
legibility of the data. 
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 ELECTRICITY GRID LOAD 

2.1. HISTORICAL BACKGROUND : SIGNIFICANT EVENTS 

2008 

o eruption of the financial crisis 

2012 

o February 2012 cold spell in France and Belgium 

 

2.2. SPECIAL TOPIC: IMPACT OF MASS INTRODUCTION OF ELECTRIC 
VEHICLES 

 In 2014, there were 5.6 million passenger cars in Belgium6. In total, they drove 83.9 billion 

kilometres or on average about 15,000 kilometres per car per year, or on average 41 kilometres per 

car per day. 

 In 2016, there were 4,368 electric passenger cars in Belgium or less than 0.08% of the total 

number of passenger cars. Although electric cars are still a rarity, many big car companies seem to be 

betting on the mass introduction of electric passenger cars7 in the near future. This will have an impact 

on the wholesale electricity market. The speed of this mass introduction, and whether it will occur, is 

difficult to predict. 

 In this special topic, we briefly analyse the impact of such a mass introduction of electric vehicles 

in Belgium on the electricity consumption and on the supply needs. 

2.2.1. Characteristics of the Electric Passenger Car  

 The typical electric passenger car is assumed to have a battery storage capacity of 50 kWh. This 

is probably an underestimate of the real capacity for future electric passenger cars, since the cost of 

batteries continues to fall and the ŎŀǊǎΩ autonomy continues to increase. It is safe to assume several 

cars on the market will have an autonomy above 300 km.  

 

 With regards to electric consumption, the VAB assumes 0.15 kWh/km8. However, other sources 

indicate that the real individual consumption is higher. So, we assume a substantial higher electric 

                                                           

6 Data on passenger cars in Belgium from FOD Economie : 

http://statbel.fgov.be/nl/statistieken/cijfers/verkeer_vervoer/verkeer/voertuigpark/. 
7 Thierry van Kan, the president of Febiac, the Belgian Federation of Automobile and Motorcycle Industries, said he expects 
around 20% of car sales in Belgium to be electric cars in 2020, the equivalent of 100,000 vehicles per year. (De Tijd, 20 June 
2017, http://www.tijd.be/ondernemen/auto/Voorzitter-autolobby-Tijd-van-de-petrol-is-voorbij/9905794). 
8 https://www.vab.be/nl/nieuws/2016/8/10/kostelektrischrijden. 

 

http://statbel.fgov.be/nl/statistieken/cijfers/verkeer_vervoer/verkeer/voertuigpark/
http://www.tijd.be/ondernemen/auto/Voorzitter-autolobby-Tijd-van-de-petrol-is-voorbij/9905794
https://www.vab.be/nl/nieuws/2016/8/10/kostelektrischrijden
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consumption of 0.20 kWh/km9. The average daily electric consumption per car is then 0.20 kWh/km * 

41 km = 8.2 kWh. 

 
Table 2: Characteristics of a typical electric passenger car 
Sources : VAB and CREG 

 

 With these characteristics, it is easy to calculate the additional electricity consumption and 

battery storage capacity when the use of electric passenger cars increases sharply. The following table 

shows this impact for different numbers of electric cars. 

 
Table 3: Electricity consumption and battery storage capacity depending on the number of electric passenger car 
Source : CREG 

 

 Given the annual electricity consumption of around 80 TWh, it is clear that even with one million 

cars, the impact on total consumption is small: an increase by 3 TWh or a little less than 4%. Only when 

several million cars become electric, will there be a significant impact on electricity consumption. 

 On the contrary, the relative impact on the storage capacity within Belgium becomes significant, 

even with a relatively small number of electric cars. The current storage capacity in Belgium is about 6 

GWh10. Already 100,000 electric cars with a capacity of 50 kWh each will increase this by 5 GWh, or 

almost double the existing storage capacity. Of course, part of this capacity will be used for driving 

purposes. But since the storage capacity of each car is much higher than the average daily need for 

driving, most of the storage capacity will -on average- ƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ ŘǊƛǾƛƴƎ ŀƴŘ ƛǎ άŦǊŜŜέ ŦƻǊ ǳǎŜ ƻƴ 

the electricity market. With a battery storage of 50 kWh and an average daily consumption of less than 

10 kWh, the average άŦǊŜŜέ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ can be more than 80% of total storage capacity. 

 ¢Ƙƛǎ άŦǊŜŜέ ŎŀǇŀŎƛǘȅ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘŜƭƛǾŜǊ ǎŜǊǾƛŎŜǎ ǘƻ ǘƘŜ ƎǊƛŘ ƻǊ ǘƻ ŀǊōƛǘǊŀƎŜ ƻƴ ǘƘŜ ǿƘƻƭŜǎŀƭŜ 

market, by buying, storing and selling electricity. This implies that the electric car can also supply power 

to the grid (the so-ŎŀƭƭŜŘ άǾŜƘƛŎƭŜ-to-ƎǊƛŘέύΦ 

 Importantly, also without supplying power to the grid, an electric car can deliver services to the 

grid or arbitrage on the wholesale market by not charging the battery during the day when prices are 

                                                           

9 A consumption in the range of 0.15-0.22 kWh/km will not significantly change the conclusions.  
10 Mostly pumped-hydro-storage Coo and PlateTaille. 

Usable battery storage 50 kWh

Electric consumption 0.20kWh/km

Distance driven 15,000km/year

Typical electric passenger car

number of 

cars

distance 

driven

total yearly 

consumption by 

electric cars

% of total 

electricity 

consumption

total daily 

consumption

storage 

capacity 

total "free" 

storage 

capacity

billion km TWh % GWh GWh GWh

100,000 1.5 0.3 0.4% 0.8 5.0 4.2

250,000 3.8 0.8 0.9% 2.1 12.5 10.4

500,000 7.5 1.5 1.9% 4.1 25.0 20.9

1,000,000 15.0 3.0 3.8% 8.2 50.0 41.8

2,000,000 30.0 6.0 7.5% 16.4 100.0 83.6

5,000,000 75.0 15.0 18.8% 41.1 250.0 208.9
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generally higher and postpone this until night time or weekends when prices are generally lower. The 

time of charging is crucial. 

2.2.2. Electricity Demand vs Supply Capacity 

 Since electric cars can store electricity, their electricity offtake from the grid can be planned. In 

this section it will be demonstrated that well-timed battery charging could avoid the need for any 

additional supply capacity, even when there are a million electric cars on Belgian roads.  

 Good timing means that the battery of the electric car is charged when electricity demand is 

lower than maximal supply capacity. On average, this means that charging does not occur during peak 

hours in the morning and the evening, giving the current situation. The figure below shows a typical 

working day during January 2016. It is clear that it is possible to consume or store additional electricity 

at night, in the afternoon and the late evening. 

 
Figure 3: Electricity demand during a typical working day in January 2016 
Sources : CREG and Elia 

 

 In this section, the maximal supply capacity is roughly estimated as the maximum grid demand 

as measured by Elia during 2016 minus 1,000 MW. Since some supply capacity is energy-limited, like 

demand response and pumped-storage, we subtract 1,000 MW from the maximum grid demand to 

determine a rough estimate of the maximal supply capacity which is assumed not to be limited in 

energy. For 2016, the maximum grid demand was 12,734 MW. The maximal supply capacity is then 

12,734 MW ς 1,000 MW = 11,734 MW. So it is assumed that in 2016 there was 11,734 MW of supply 

capacity in Belgium that was not limited by energy. This is generation capacity and import capacity 

combined.  

 The CREG is aware this is a simplistic approach to calculate the maximal supply capacity, but 

given the results below, it is a good enough approach in this context.  
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 Based on the grid demand (per quarter hour) and the maximal supply capacity (11,734 MW in 

2016), it is possible to calculate the additional electricity that could have been supplied on a daily basis 

in 2016 without surpassing the maximal supply capacity. The figure below gives this result for each day 

of 2016 :  

- tƘŜ ƻǊŀƴƎŜ ƭƛƴŜ όάƴƛƎƘt (11.00pm-7.00amύέύΥ ǘƘŜ Řŀƛƭȅ ŀŘŘƛǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǘƘŀǘ Ŏŀƴ ōŜ 

supplied during night (from 11.00pm to 7.00am), without surpassing the maximal supply 

capacity ; 

- tƘŜ ōƭǳŜ ƭƛƴŜ όάŘŀȅ + ƴƛƎƘǘέύΥ ǘƘŜ Řŀƛƭȅ ŀŘŘƛǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǘƘŀǘ Ŏŀƴ ōŜ supplied during the day, 

without surpassing the maximal supply capacity ; 

- three horizontal lines (red, turquoise, green) : the daily average consumption of 1, 2 or 5 

million electric cars (8.2, 16.4 and 41.1 GWh respectively). 

 
Figure 4: additional electricity that can be supplied during night/day compared to average daily electricity consumption for 
1, 2 and 5 million electric passenger cars 
Sources : CREG and Elia 

 

 The figure shows that the red line is below the orange one, which means that the average daily 

consumption of 1 million electric cars can be generated by available supply capacity during the night. 

Even the batteries of 2 million electric cars could almost always be charged during the night with 

existing supply capacity, except for some days during winter11. Only when 5 million electric cars are on 

                                                           

11 Even during these days, it could be possible not to surpass the maximal supply capacity by charging less during some critical 
nights and using the whole capacity of the 50 kWh car battery for driving purposes.  
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Belgian roads, it is clear that charging should also be done during the day, which means additional 

charging infrastructure. During winter, there are several days where existing supply capacity, as 

defined in this analysis, will not be sufficient to charge all 5 million electric cars. For more than one or 

two million electric cars, a more sophisticated approach for calculating the maximal supply capacity is 

needed.  

 Of course, even with smart charging, some electric cars will be charged during traditional peak 

hours, mostly in the evening. But this additional peak demand could be supplied by other electric cars 

ƛƴ ŀ άǾŜƘƛŎƭŜ-to-ƎǊƛŘέ ƳƻŘǳǎΦ  

2.2.3. Conclusion 

 Although this simulation uses an average daily consumption of electricity for driving purposes, 

which simplifies real consumption and driving patterns, the important conclusion of this simulation is 

that even with one million electric cars, we are far from exceeding the maximal supply capacity during 

the night.  

 This means that a massive introduction of one ς or even two ς million electric passenger cars in 

Belgium will not decrease security of supply, on the condition that electric cars are charged in due 

time. On the contrary, by consuming more during off-peak hours, the running hours of generation 

capacity will increase, thereby increasing their profitability and possibly even attracting new 

investment.  

 On top of that, even at a fairly modest introduction, the electric cars could themselves become 

a supply source because of the increased storage capacity: only 100,000 electric passenger cars would 

in theory almost double the existing electricity storage capacity in Belgium. 

 There is one crucial condition for the above conclusions to hold: electric cars should be charged 

in due time. In this simulation, we looked at demand levels to conclude that the electric car should not 

be charged during peak hours, but e.g. during the night. Of course, more effective are the price signals 

on spot markets which will provide the best information regarding when to charge electric cars. As 

such, for a smooth and efficient mass introduction of electric cars, electricity consumption for charging 

car batteries needs to be billed per hour or quarter hour. If this is the case, electric cars will not 

jeopardize security of supply, but they will improve it, along with improving market functioning. 

2.3. STATISTICS 

2.3.1. Evolution of the Grid Load 

At the European level  

 Figure 5 illustrates the hourly electricity demand peak from 2011 to 2016 for Belgium and its 

bordering countries. In the Netherlands and United Kingdom the demand peaks in 2015 and 2016 end 

up higher than in 2011. For France, Germany and Belgium, on the other hand, the demand peaks in 

2015 and 2016 are lower than in 2011. This bearish trend observed is confirmed, more particularly for 

Belgium (96% in 2016), within the framework of this study. 
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Figure 5 : Evolution of the hourly electricity demand peak (max hour/year) from 2011 to 2016 for Belgium and its bordering 
countries  

Sources : CREG, ENTSOE12 

 

At the Belgian level 

 This chapter analyses the evolution of the Elia grid load13, based on data provided by the TSO. 

Since this grid load does not take into account a significant part of the distributed generation, it is not 

equal to the total electricity consumption of Belgium. However, this selected approach gives a good 

idea of how the electricity market works. Figure 6 give an overview of who consumes electricity coming 

from the producers and the net imports in 2016. 

                                                           

12 Some definitions and parameters of grid load between countries may slightly differ but the general trend per country is 
valid. 
13 The Elia-grid load is a calculation based on injections of electrical energy into the Elia grid. It incorporates the measured 
net generation of the (local) power stations that inject power into the grid at a voltage of at least 30 kV and the balance of 
imports and exports. Generation facilities that are connected at a voltage of less than 30 kV in the distribution networks are 
only included if a net injection into the Elia grid is being measured. The energy needed to pump water into the storage tanks 
of the pump-storage power stations connected to the Elia grid is deducted from the total. 
Decentralised generation that injects power at a voltage less than 30 kV into the distribution networks is not entirely included 
in the Elia-grid load. The significance of this last segment has steadily increased during the last years. Therefore Elia decided 
to complete its publication with a forecast of the total Belgian electrical load. 
The Elia-grid comprises networks of at least 30 kV in Belgium plus the Sotel/Twinerg grid in the south of Luxembourg. (Source: 
http://www.elia.be/en/grid-data/Load-and-Load-Forecasts/Elia-grid-load). 
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Figure 6 : Who consumes electricity coming from the producers and the net imports in 2016 
Sources : Elia, Synergrid and CREG 
 

 The Elia grid load 14 amounted to 77.315 TWh in 2016, at a level similar to that of the previous 

year, in other words a low level for the period under review. This is illustrated in Figure 7 by the 

monotonic curves of the Elia grid load. These curves represent the Elia grid load over the last 10 years. 

For each year the average electricity demand over fifteen minute intervals is classified in decreasing 

order. On the X-axis, the 8,76016 hours comprising one year are shown in 15 minute intervals, and on 

the Y-axis, the electricity demand is shown, expressed in MW. 

 On average, the peak demand over 2007-2016 was slightly lower than 13,500 MW, with 2007 

having experienced the highest peak of 14,033 MW. Since 2014, the floor of 13,500 MW has been 

broken, in other words a higher deviation than 1,300 MW compared to 2007. To meet peak demand, 

it is necessary to implement significant resources or provide substantial electricity for very 

discontinuous short periods of time, in other words on average - for the studied period - approximately 

1,600 MW (1,710 MW in 2016) during 400 hours (4.6% of the time), of which approximately 1,000 MW 

during 100 hours or approximately 1,300 MW during 200 hours. 

                                                           

14 The variations observed between the estimates of consumption of electricity of Synergrid and Elia, are primarily due to the 
fact that (most of) the generation connected to the distribution grids and the losses of networks of ǘƘŜ 5{hΩǎ ŀǊŜ ƴƻǘ ǘŀƪŜƴ 
into account in the statement of electricity forwarding only by the Elia network. 
15 A difference of 0.3TWh with Table 1 is due to consumption in pumping mode, inter-TSO flows and production correction. 
16 More 24 hours in 2008, 2012 and 2016 because they are three leap years. 
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Figure 7: Monotonic curves of the Elia grid load during 2007 to 2016 
Sources : Elia, CREG 

 

 The average electricity demand between 2007 and 2016 was 9,366 MW (8,799 MW in 2016). 

The baseload can be estimated over the same period, on average, slightly less than 6,000 MW during 

the 8,760 hours of the year. 

 Figure 8 illustrates, year per year, the evolution of generation, the net imports and the Elia grid 

load - losses included - according to data presented at Table 1. Table 4 shows the total electricity grid 

load over the period 2007 to 2016, as well as the maximum and minimum electricity demands during 

these years. On the whole in 2016, the Elia grid load amounted to 77.3 TWh, a similar level to 2014 

and 2015. Bearing in mind that 2016 is a leap year, it is proportionally the lowest level of the last 10 

years. To explain this decrease, in addition to the economic situation, technical evolutions regarding 

a more rational use of energy and the increasing importance of distributed generation, including 

electricity generated by solar panels and windmills, are important factors in particular.  
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Figure 8 : Evolution of the generation, the imports and the Elia grid load, losses included between 2007 and 2016 (Table 1) 
Sources : Elia, CREG  

 

 
Table 4: Elia grid load (TWh) and power demands (MW ς 1/4h) between 2007 and 2016 
Sources : Elia, CREG 

 

The maximum power demand amounted to 12,734 MW in 2016, a slight rise compared to the previous 

year which witnessed the lowest level of the studied period. The minimum power demand in 2016 was 

5,438 MW, in other words, the lowest level of the period under review. As for the grid baseload, this 

rose to 47.8 TWh17, or 61.8% of the total intake, the lowest level of the last 10 years. 

 Figure 9 illustrates the evolution of the annual average and maximum power demand in the Elia 

control area, as a trend line. The figure shows that the average demand has decreased with by about 

1.5 % per year since 2007. More important is the continuous decrease of 1.4% per year on average of 

the maximum demand between 2007 and 2016. The maximum demand in 2016 was slightly higher 

than in 2015, the lowest of the 10 years analysed. All in all, the bearish trend continues in spite of the 

fact that the weather conditions observed in 2016 (2,330 degree-days18) worsened compared to those 

of 2014 (1,828 degree-days) and of 2015 (2,112 degree-days). Compared to the normal degree-days 

                                                           

17 Minimum Power Demand (5,438 MW) * 8,784 (366 days * 24 hours) / 1,000,000 = 47.8 TWh. 
18 Source: http://www.synergrid.be/index.cfm?PageID=17601&language_code=FRA. 

6.6

10.6

-1.8

0.6

2.6

9.9 9.6

17.6
21.0

6.2

88.5 87.9

82.3

86.9
83.7 82.3 81.5

78.9 78.6 79.1

81.8

77.3

84.1

86.3

81.0

72.4 71.8

61.3
57.6

72.9

-20

0

20

40

60

80

100

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Net Imports Elia grid load, losses included Net Injection

TWh

Consumption 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Total (TWh) 88.6 87.8 81.6 86.5 83.3 81.7 80.5 77.2 77.2 77.3

Maximum Power Demand (MW) 14,033 13,431 13,513 13,845 13,201 13,369 13,385 12,736 12,634 12,734

Minimum Power Demand(MW) 6,378 6,330 5,895 6,278 6,232 5,845 5,922 5,889 5,529 5,438

Baseload (TWh) 55.9 55.6 51.6 55.0 54.6 51.3 51.9 51.6 48.4 47.8

% Baseload (energy) 63% 63% 63% 64% 66% 63% 64% 67% 63% 62%

% Baseload (power min/max) 45% 47% 44% 45% 47% 44% 44% 46% 44% 43%



24/138 

(average over 30 years), 2016 is characterised by a rise of 1.3% whereas the two previous years were 

respectively 20.6% and 8.2% lower than the average. 

 

 
Figure 9 : Evolution of the average and maximum demand (MW) in the Elia control area and their trend curves over the period 
2007-2016 
Sources : Elia and CREG 

 

 Figure 10 shows in more detail the evolution of the electricity demand in the Elia control area 

over the 10 last years. Four levels are shown here: 

- the highest level (blue line - άƳŀȄ/ŀǇέύΤ 

- 100 hours after the highest level (orange line - ά/ŀǇϪƘмллέύΤ 

- 200 hours after the highest level (red line - ά/ŀǇϪƘнллέύΤ 

- 400 hours after the highest level (dark blue line - ά/ŀǇϪƘпллέύΦ 

Until 2014, all the trends observed were increasingly negative over the years. It appears that the lower 

the level of the electricity demand, the more the negative trend grew, and the less the variation of this 

trend was pronounced, the more the predictive index (R²) increased. The fall of the hour 100 demand 

level was estimated at 1.2% on average per year. Since 2014, the bearish tendency has marked a stage 

of consolidation. 

The annual difference between the highest level of electricity demand όάƳŀȄ/ŀǇέύ ŀƴŘ ǘƘŀǘ ƻŦ ƘƻǳǊ 

100 level όά/ŀǇϪƘмллέύ fluctuates between 900 and 1,300 MW. In other words, this means that 

additional power of only + 1,100 MW is necessary for less than 100 hours to meet the peak demand. 

For the following 100 ƘƻǳǊǎ όά/ŀǇϪƘнллέύΣ slightly more than 200 MW was added. For the 400 hours 

όά/ŀǇϪƘпллέύΣ or 4.6% of the time, it was necessary to rely on average on 1,600 MW, or 12.0% of the 

peak demand (13.7% for 2016). 
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Figure 10 : Evolution of the demand levels classified within the Elia control area (MW) for 2007-2016 (for the higher ¼ hour, 

hour 100, hour 200 and hour 400), like their trend curve 

Sources : Elia and CREG 

 

 With regards to the Elia control area, the figures indicated above were not adjusted to take the 

temperature and (most of) the distributed generation into account. For the peak demand, greater price 

elasticity was observed by the CREG, since major consumers reduce their demand when prices are 

high. In any case, the CREG wonders to what extent the evolutions observed above are structural or 

not, or whether they are dependent on the economic situation, meteorological circumstances or other 

reasons. In other words, will the downward trend of the peak demand and the consumption of 

electricity continue, for example due to economic growth? In order to be able to answer this question 

with more certainty, a thorough analysis would be necessary. However, such an analysis is beyond the 

scope of this monitoring report. 

2.3.2. Electricity Demand according to Meteorological Conditions 

 Figure 11 shows the average electricity demand per month. The shape of the curves gives an 

important indication of the seasonal effects on electricity consumption. During the winter months, the 

average electricity demand is appreciably higher (up to 2,000 MW) than in the summer months. 
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Figure 11 : Average monthly electricity demand in the Elia control area between 2007 and 2016 
Sources : Elia and CREG 

 

 Figure 12 represents for all working days of 2016, the average daily values for the estimated 

total demand of Belgium and the Elia grid demand (split into the net demand of distribution grids (< 

30 kV) and the demand directly connected to the Elia-grid), in relation to the equivalent temperature19. 

In general, all the represented demand levels show a clearly negative relation to the temperature. 

 The explanatory power of the linear regression20 of the demand in relation to the temperature 

is quite high (R²=0.6113). This is mostly due to the explanatory power of the demand of the distribution 

grids (R²=0.6420). A decrease of the equivalent temperature by 1°C leads to an increase of the average 

daily demand of approximately 125 MW. Of this 125 MW increase, a large part (i.e. 105 MW) is due to 

the behaviour of the demand of the distribution grids. This can be intuitively explained by electric 

heating used for residential purposes. In contrast, for the same temperature drop, demand by 

industrial consumers directly connected to the Elia grid (direct demand Elia grid) only increases by 20 

MW. Industrial consumers tend to have more stable, predictable demand regardless of meteorological 

conditions. 

 As we can see on the far right side of the scatter diagram, electricity demand tends to show a 

positive relation to the equivalent temperature for hotter days. This is related to increased electricity 

demand for cooling purposes on hot days.  

                                                           

19 The equivalent daily temperature is calculated as a rolling average of the daily temperatures over the last three days, 

weighted as follows: 60% of temperature of day D + 30% of temperature of day D-1 + 10% of temperature of day D-2  
(source: http://www.synergrid.be/index.cfm?PageID=17601&language_code=NED). 
20 The linear regression is only performed for days during which the equivalent temperature does not exceed 16°C, as the 
incremental electricity demand for heating purposes can be considered negligible from that point upwards. 
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Figure 12: Thermo-sensitivity (in MW/°C) of total Belgian demand and Elia grid demand, split into distribution demand and 
direct demand on Elia grid, for all working days of 2016 
Sources : Elia and CREG 
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2.3.3. Use Patterns and the Impact of Solar Panels 

 Figure 13 shows the evolution of the average electricity demand per fifteen minutes in the Elia 

control area for the years 2007 to 2016.  

 The period 2007 to 2014 was aggregated in the greyed zone of the chart by including the 

minimum and maximum of the averages of the electricity demand per quarter of an hour in the Elia 

control area. 2015 and 2016, on the other hand, appear distinctly in the chart. 2009, 2012, 2013 and 

especially 2014 illustrate the gradual and constant reduction in electricity demand. The patterns of 

2014 to 2016 ς which are rather similar ς confirm the gradual flatness of the daytime period and to a 

lesser extent the night period. The peak just before midday has disappeared since 2013. Generation 

resulting from solar panels undeniably contributed to the disappearance of this midday peak. On the 

other hand, the minimum demand of the day in 2014 just before 4.00 am ŘǳǊƛƴƎ ΨƻŦŦ-ǇŜŀƪΩ at night of 

7,496 MW, is confirmed as well in 2015 as in 2016 with a rather similar level (7,546 MW). 

 

 
Figure 13 : Average electricity demand per quarter of an hour in the Elia control area over the period 2007 to 2016 (MW) 
Sources : Elia and CREG 
 

 Figure 13 shows not only that the electricity demand in the middle of day dropped until 2015 

compared to the previous years, but also that the reduction of the demand is less marked during the 

off-peak hours. Even when 2016 shows a slight recovery, the trend of the variability of the average 

electricity demand during the day therefore seems to remain depressed. These observations are 

confirmed by Figure 14 which shows the variability of the average electricity demand during the day 

ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ όά!± 5-{ǘŘŜǾέ - blue line) as well as the standard deviation of 

the difference in electricity demand between two consecutive days όά{ǘŘ5ŜǾ ƻŦ 5-D-мέ - red line). 
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Figure 14 also illustrates on the right-hand axis the standard deviation of the difference between two 

consecutive quarters of an hour όά{ǘŘŜǾ ƻŦ vǘƻv - ǊƛƎƘǘ ŀȄƛǎέ - orange line). This last observation also 

falls, but to a lesser extent until 2012. Starting from 2013, the fall is more pronounced. The result is 

that the variability of electricity demand decreases not only during one day but also between two 

consecutive fifteen minute intervals. With regards to variability between two consecutive fifteen 

minute intervals, the variability in 2016 fell to the lowest level in the 10 years studied. 

 
Figure 14 : Annual variability of the average electricity demand ŘǳǊƛƴƎ ƻƴŜ Řŀȅ όά!± 5-{ǘŘŜǾέ - blue line), the difference 
between two consecutive days όά{ǘŘ5ŜǾ ƻŦ 5-D-мέ - red line) and, on the right-hand axis, the difference between two 
consecutive fifteen minute intervals όά{ǘŘŜǾ ƻŦ vǘƻvέ - orange line) (MW). The right and left-hand axes start respectively at 
600 MW and 110 MW 
Sources : Elia, CREG 
 

 A fall in variability does not necessarily imply a reduced need for flexibility. Indeed, variability is 

not the same as predictability. As explained in chapter six on balancing, up until 2012, the transmission 

system operator needed to spend more resources every year in order to maintain the electrical power 

balance, in spite of the (slight) variability decrease of the electricity demand as indicated above. Since 

2013, on the other hand, a decrease in the resources required to maintain the power balance has been 

observed. 

Impact of solar generation 

 The CREG only has TSO data from 2013 onwards. Figure 15 shows the day patterns of the 

minimum, average and maximum estimate solar generation for Belgium, between 2013 and 2016. 

When the evolution of the minimum generation is negligible, the average and maximum day patterns 

increased strongly between 2012 and 2013. Starting from 2014, the maximum of the pattern of the 

average generation still slightly progresses in 2015 but it decreases in 2016 compared to 2015, 

indicating a deceleration of the annual installation of new solar panels. For the year 2014, the 

maximum of the pattern of maximum generation is 2,159 MW and 2,266 MW in 2015 to reach a record 

2,373 MW in 2016.  
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Figure 15: Estimate of maximum, average and minimum quarter-hourly generation (MW) of installed solar panels between 

2013 and 2016 

Sources: Elia and CREG 

 

 The total generated solar energy (Table 5) amounts to 2.9 TWh in 2016, a slight fall compared 

with 2015. The yearly generated solar energy has barely evolved since 2013, a sign of a slowdown in 

investments in this sector. 

 

 
Table 5: Generated electricity of solar origin 2013-2016 

Source: CREG 

 

 In 2016, the installed capacity of solar panels was 2,953 MW, a slight increase compared to 2015 

(2,818 MW as of 1 January 2015). Figure 16 shows the monthly generated solar energy in 2016. 

Unsurprisingly, most electricity was generated between April and September, with a peak in July.  

Taking into account the average number of hours of sunshine at Uccle21 over a period of 30 years (1981 
to 2010), the generated solar energy in 2016 compared to a calculated theoretical maximum 

                                                           

21 Number of hours of normal climatological sunshine at the Uccle monitoring station 1981-2010 - Source IRM : 
http://w ww.meteo.be/meteo/view/fr/360955-Normales+mensuelles.html#ppt_5238269. 
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generation (installed capacity 2016 x average monthly number of hours of sunshine 1981-2010) does 
not exceed 74.5% of the theoretical maximum generation. Represented by the yellow/green curve, 
this ratio highlights the evolution of solar panel efficiency (orientation, maintenance, age, 
temperature, etc.) during the course of 2016. 

 

 

 
Figure 16: Monthly generated solar energy in 2016 (MWh, left axis) and yellow/green curve representing the efficiency of the 
monthly generation (%, right axis) (monthly generation in MWh /  installed capacity in MW x the average monthly hours of 
sunshine 1981-2010) 
Sources: Elia and CREG  

 

 Figure 17 shows, based on these same data, the evolution of the maximum, average and 

minimum monthly generation at hour 13 of the day. The hours with the highest generation are 

observed between July and May. The estimated maximum generation rose to 1,965 MW in June 2013, 

2,157 MW in in May 2014, 2,239 MW in July 2015 and 2,349 MW in May 2016. 

 The fact that the highest average generation in 2016 is less than those of the previous two years 

prooves that the growth of investments in the solar sector observed between 2011 and 2013, stopped 

abruptly from 2014 onwards. 
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Figure 17: Evolution of the maximum, average and minimum monthly generation at the thirteenth hour of the day 
Sources: Elia, CREG 
 

 The variability of solar generation should be perceptible in the event of higher variability of the 

demand on the Elia network in the middle of day. Figure 18 shows, per year, a daily pattern of demand 

variability, measured using the standard deviation of the average demand per fifteen minute intervals.  

The period 2007 to 2014 was aggregated in the greyed zone of the figure by combining the minimum 

and maximum values of the daily patterns of demand variability. 2015 and 2016, on the other hand, 

appear distinctly in the figure. 

Since 2012, the variability of the demand in the middle of the day had increased by 100 to 200 MW 

compared to the previous years, in other words an increase of 10 to 20%. This trend continued in 2013. 

However, 2014 to 2016 registered the opposite trend to these previous two years. In addition to these 

observations, it is clear that the variability in the daytime period has reduced significantly, and as for 

the night-time period, the last three years have registered a significantly low level of variability 

compared to all the other years. 
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Figure 18: Standard deviation of the average demand per quarter of an hour on the network in the Elia control area (MW) 
between 2007 and 2016. The y-axis starts at 500 MW. 
Sources: Elia and CREG 
 

 It is advisable to qualify the variability observed in Figure 18. Indeed, the latter reflects the 

variability of electricity demand per fifteen minute intervals for a whole year. When the standard 

deviation of the difference between the electricity demand of two consecutive fifteen minute intervals 

is analysed, it appears that the variability has further decreased since 2014, compared to previous 

years. This can be ascertained from Figure 1922. This chart shows that the variability of the difference 

between two consecutive fifteen minute intervals decreases the last three years for almost all the daily 

patterns, compared to the previous years. In 2016, the calculated variability was for 31.3% of the time 

at the lowest level of the 10 years under review (38.5% in 2015 and 86.5% in 2014)23. 

                                                           

22 The years 2007 to 2014 were aggregate in the greyed zone of the figure by taking for each year the minimum and the 
maximum of the standard deviations of the difference between the electricity demand of two consecutive fifteen minute 
intervals (MW). The years 2015 and 2016, on the other hand, appear distinctly in the figure. 
23 Cumulated, these last two years account for 55.2% of the time. 


















































































































































































































