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INTRODUCTION

Ly GKAa &aiddzRéz GKS /haalL{{Lhb Chw 9[9/¢wL/L¢, !b
with regards to the monitoring of the functioniramnd price evolution of the Belgian wholesale markets

for electricity. The focus of this study is the evolution of the Belgian electricity markets in 2021. Where
available, historic data dating back to 2015 are presented.

This study is divided in 8 differechapters:
- the first chapter presents the electricity load and consumption;
- the second chapter focuses on electricity generation;
- the third chapter introduces the physical import and export of electricity;
- the fourth chapter focuses on the loigrm eledricity markets;
- the fifth chapter describes the deghead markets;
- the sixth chapter covers the intraday markets;
- the seventh chapter deals with the balancing timeframes; and
- the eight chapter elaborates on ndralancing ancillary services.

The mairfindings of the individual chapters are summarized in the conclusion at the end of this study.
At the end, the reader may find lists of abbreviations, tables and figures used throughout this study.

The Board of Directors of the CREG approved this studly raeeting held ori2 May 2022.
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EXECUTIVE SUMMARY

Thetotal consumption of electricityin Belgium reached 84,4 TWh in 2021. This represents a 4,1%
increase from 2020 (81,1 TWIwhere the total load was historically low, mainly due to the
confinement measures to contain the Co\ifl pandemic, and the resulting low economic activity. In

the long term, this result fits in the structural downwards trend of the annual electricitgwmption

(in 2015, still 88,0 TWh was consumed). This downwards trend is observed not only in Belgium, but
also to a varying extent in its neighboring countries.

The highest observed (peak) load reached 13.562 MW in 2021, an increase of 218 MW compared to
2020 but in historical perspective a rather average value. The lowest observed (base) load reached
6.627 MW. These valugamost notably the peak load fluctuate strongly in function of seasonal and
meteorological conditions.

These meteorological condiins continue to have an impact on the consumption of electricity: in line
with observations for previous years, the impact of relatively low and high temperatures lead to an
increase in the demand for electricity. This is mainly for heating and coolimp$es. This explains

the typical seasonal pattern of the total load on the transmission network: on average, these values
are much higher in the winter than in the summer.

The temporary decrease of the total load on the transmission network in 2026wedl by the rise
back to normal levels in 2021, is also reflected in the numbers for the consumption of households and
small businesses, typically connected to the distribution networks. The total consumption of electricity
at the distribution level reachte50,6 TWh which represents a 3,9% increase compared to 2020.

Looking at theyeneration of electricity the installed capacity increased further in 2021, confirming an
upward trend since 2015, to 25,7 GW in Belgium. This increase is mainly the reddt massive
deployment of wind (onbut mostly offshore) and solar photovoltaic generation. The fdxsled
generation capacity also increased, while other categories remained at the same levels as previous
years.

In terms of availability, nuclear powergmts have shown strong numbers, moving from a full
availability in only 46% of the hours in 2020 to 90% in 2021. The relatively low number of planned or
unplanned outages led, in turn, to very high volumes produced from these units: 48,0 TWh (+46% since
2020). Combined with a partial reduction of electricity produced from fossil sources (19,1 F2§wor
since) and more or less equal volumes from solar and wind sources (compared to last year), this led to
a very high volume of electricity generated in geaie93,3 TWh in 2021.

Following from the increase in nuclear production and the decrease in fosstidaetl production,
the carbon intensity in Belgium reduced further in 2020 to 161 gCO2eq/kWh, representing an
impressive 55% reduction since 1990.

The btal volumes ofcrossborder electricity flowsresulted in the highest ever recorded net export
position. Subtracting the imported volumes (12,5 TWh) from the exported volumes (20,1 TWh) led to
the recordbreaking 7,6 TWh net export flows, aggregated as@bborders. This is mostly the result

of very high electricity exports to Great Britain and France, the decrease in the total load on the Belgian
network and the high volumes of electricity generated.

In thelong-term markets prices have increased sificantly since the summer of 2021, mainly fueled

by the (expectations regarding further) increases in the-alagad market prices. Notwithstanding
these recent increases, market participants who purchased electricity prior to 2021 videlomg
contracts(yearly, quarterly or monthly) saw far lower prices than those having to purchase the same
volumes on spot markets.
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Elia sells, in the yearly and monthly timeframes, its interconnection capacity on the bidding zone
borders with the Netherlands, Francee@any and Great Britain. This is done in order to serve as a
hedging instrument for market participants against (the volatility in) the price differences between
these zones. Historically, relatively stable volumes of ezossl capacities have been aakted and
allocated, even though the prices resulting from the auctions are not at all stable. The latter depend
not only on the volume offered or the demassitde concentration, but also and more importantly on
the price spreads between zones and theitatitity. In particular capacity for export to France and
Great Britain was very expensive in 2021 and far outside of the normal range of prices ferarraks
capacities. This applies both to the yearly as well as to the monthly (and in the case ot M&paiso

the quarterly) auctions. It is also worth noting that the demand for cams®al capacity exceeds
significantly the offered volumes; depending on the timeframe and the considered border and
direction, crosszonal capacity demand was about 101 times higher than the supply in 2021.

A particular point of interest relates to the nominations of physical transmission rights on the bidding
zone border between Belgium and Great Britain. Following the departure of the United Kingdom from
the InternalEnergy Market, no implicit coupling is in place anymore and the remuneration of long
term transmission rights was altered to reflect the initial price paid for the capacity, rather than the
implicit dayahead spread as before. This is reflected in a kigly nomination rate by holders of long
term crosszonal capacity on the Nemo Link interconnector.

The exchanged volumes in tHay-ahead marketsncreased slightly in 2021 compared to the previous

year: about 23,4 TWh was traded through one of the two im@ted electricity market operators in
Belgium. This volume represents a little more than a quarter of the total consumption of electricity.
The market shares remain largely in favor of the incumbent power exchange EPEX SPOT (89,3% versus
10,7% for Nord Ral). These trades resulted in overall positive net positions in theathead
timeframe, reflecting the observations regarding the physical net positions: on average the Belgian

0 A RRA y 3 -dheay Setpasitibhlrediched +70 MW, not even including tkehanges with Great

Britain (which no longer takes part in the implicit single-dagad coupling).

Related to this observation, the CREG identified a severe increase in adverse flows over Nemo Link
following the Brexit and the departure of the biddingneoGreat Britain from the implicit coupling
YSOKFYyAaYad 9a0AYlI ISR NRdAKfe&>Y GKSAS | ROSNARS Fft 2
Even more importantly and as probably one of the most striking observations in this report, the day

ahead market pries in Belgium, but in general all over Europe, have multiplied explosively since the

second half of 2021. Wholesale prices in the-dhgad timeframe have increased by about 150% from
their historical average between 2015 and 2020, reaching an averaggé valu¥ mMnnIm eka2 K A

Somewhat counterintuitively in light of the extreme price increases, the number of hours with negative
prices have risen in 2021. No single bidding zone in Europe has seen as many such hours as Belgium.
These negative prices resmhainly from the high renewable energy generation (wind and solar), in
combination with high (inflexible) nuclear output and the inability of the transmission network to
export excess generation to neighboring bidding zones.

The dayahead flowbased markt coupling in the CentralVestern Europe region has performed
better than previous years, in line with the continuous improvements observed since the split of the
GermanAustrian bidding zone, the introduction of the minimum RAM requirements and the ety

force of the minimum margin requirements from the Clean Energy Package. These improvements are
reflected in an increase in the available crassal capacities, more price convergence between
bidding zones and lower loop flows observed in the Belgemsmission network.

Nonconfidential 6/88



In the intraday timeframe the continuous market coupling performed through the crbssder
intraday (XBID) project has experienced an increase in nhumber of trades as well as in exchanged
volumes in 2021 compared to 2020. Ashie dayahead markets, the incumbent EPEX SPOT remains

in possession of the largest market share (86,5%) while the share of Nord Pool remained stable
compared to last year at 13,5%.

The hourly differences between the volumighted intraday reference pis and the single day

ahead clearing price increased in absolute value in 2021 compared to the previous years. The average
NEFSNBYOS LINAOSa NBYFIAYSRY K2gS@OSNE Oft2aSte I|fA:
€ Ka?2 K A yahéa&tBnefRing.

Focusing on the intraday crebsrder capacities, a twstep capacity calculation process exists,
consisting of the calculation of an initial domain which represents the leftovers from thalu=gd

timeframe. In a second step, these capacities can bes@sed bilaterally. Even though this system

works in practice, very often low capacities are observed, in particular in the first step. In 2021, the
number of occurrences where the initial intraday capacities equal zero on a certain border have
increased, geraging around 40% across all borders. The increase/decrease process which is foreseen

in the CWE markets may increase the available capacities, nevertheless it can be shown that the
acceptance of such request has decreased in 2021. This is a partminlanfpattention for the CREG,

as a weHlfunctioning and liquid crossonal intraday market is crucial to the integration of renewable
SySNBEé& 42dNDS&a Ay . St3IrAdzyQa St SOGNROAGE YAEOD®

After decreasing for several years since 2018, the total cost for the procurembalasicing capacity

KFa AYONBFaAaSR Ay HAnumMX NBIFIOKAY3I MyHZImasdreothd 2 NJ (0 K S
timeframesg be attributed to the steep increada natural gas prices in 2021 and the high reliance on

gasfired units to deliver these balancing services. This factor has largely offset the positive effects
which recent improvements in the procurement and market design for these capacities would have
otherwise had.

In terms otbalancing energyl,2 TWh from the activated resources was needed to compensate system
imbalances in 2021. This equals about 1,4% of the total Belgian consumption of electricity (84,4 TWh).
The largest share of these activatedoarces was provided through imbalance netting (42,0%).

The observed quarterly imbalances have increased in 2D2ting 670% of the year the system

imbalance ranged betweer1 50 and +150 M\Wvhich is 5 percentage points lower than on average in

the yeas before Larger imbalances, reaching more tharl:000 MW, were also observed during a

very limited number 13) of quarterhours. Theaverageprice for these imbalancekasincreased

RNI YFGAOFfteX FNRY 2yfe@& oo0Xy € kadnionthgdirecionaf (2 mr
the imbalance, the maximum prices based on the marginal incremental or decremental price, rose to
OPHAN ekPTK k¥YB2K NBaLISOIAGSted ¢KS FF@BSNF3IS | L
substantiallyincreased as welfor the second year in a rowet to a smaller extent. The impact of the

redesign of this component and the resulting increase in its value did, however, not materialize (yet)

in reduced system imbalances.
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1. CONSUMPTION

1. ¢KS G2dal ¢ f 21 R Iy R migsidn rietworky(grid 1&afl)Irfcrdaged dn 26201 v &
compared to 2020. However, the sharp decrease in 2020 was due to the exceptional and specific
context of the Covid9 pandemic and the confinement measures put in place. Thus, one should rather
speak of anormdizationof the grid load and total load in the context of the downward trend observed

over the long term.

2. As illustrated orFigurel-1, the totalload amounted to 84t TWh in 2021 (i.e. 3% increase
compared to 2020, while the total load in 2020 decreased ,bystompared to 2019). The total load
in 2021 thus almost returned to the pi@ovid level.

3. On the other side, the load on the transmissimgtwork amounted to 7(® TWh in 2021, which
represents an increase 0f4B6 compared to 2020 (the grid load in 2020 w#8&lower than in 2019).
Despitethis small increase, thgrid loadstill did not return to the 2019 leveind cannot alone explain

the increase in the total load, which reached back the 2019 level. Explanations are to be fdhed in
relative increase in unmetered, locally consumed electricity generation, which is not included in the
transmissiometwork load but whose estimates are incled in the totaload.

Load and consumption on the transmission network
Yearly total consumption and grid load on the transmission network of Elia (in TWh)

100 TWh
95 TWh o
90 TWh+ 88,0 86,9 87,3 87,5
— o o
® 84,9 84 4
85 TWh - ° . Consumption
N1 ,1/ (total load)
@
80 TWh 4
77,2 77,3 77-,5 76,6
i I 74,2
75 TWh A °
Ng’g 7(:,9 S o
70 TWh - o—— 0 =raloa
65 TWh +
60 TWh T T T T T T T
2015 2016 2017 2018 2019 2020 2021

Source: calculations CREG based on data Elia

Figurel-1 Load and consumption on the transmission network
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1.1. TOTAL LOAD

1.1.1. At the European level

4.  The evolution of the total electricity load in Belgium and neighbouring countriehiépériod

20152021 is illustrated ifrigurel-2. Similarly to Belgium, one can observe a downward trend over

the past 5 years in the total electricity load of other European countries. This is particularly true for the
Netherlands and Fra%&® hy GKS O2y (NI NBX ! dzZAOGNRFQ&a dG2aG1f 21

5. For all countries except the Netherlands, the total electricity load increased in 2021 compared

to 2020 and returned (at least) to the pf@ovid level. While Germany experiencedraBer reduction

in its total load than any other selected country in 2020, it is the only country that registers an increase

in its total load in 2021 compared to 2019. France is the country with the largest increase in its total

load in 2021 (+8%). Oni KS 2 G KSNJ 8ARSX G(G(KS bSGKSNIIlIYyRQa G20l
second year in a row, though to a lesser extien2021 than in 2020.

Evolution of electricity load in Belgium and neighbouring countries
Total load for selected countries, indexed (2015 = 100%)

120% 1

o———_._—-—-—"""_'_'."_'_"“‘—-—-—-—.

®
110% T
o L
o/

® Netherlands

-—-—-—-—-—H‘-ﬁ. @ Austria
\./

\. ® Belgium
~

20I15 2016 2017 2018 2019 2020 2021

Source: calculations CREG based on data Entse-E Transparency Platform

100% 1 'x.___———o——-

90%

Figurel-2 Evolution of electricity load in Belgium and nddghing countries

6. . St3IAdzyQa G201 f St SOGNMIWH Re. ald infteasefompaned ta | Y 2 dz
2020 (sedrigurel-3 andFigurel-4). As far as other European countries are concerned, the total load
amounted to 5038 TWh in Germany (8% compared to 2020), 4@TWh in Frace (+48% compared

to 2020), 1065 TWh in the Netherlands1(4%) and 62 TWh in Austria (2%).
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Electricity load in Belgium and neighbouring countries
Total load for selected countries in 2021 (in h)

Source: calculations CREG based on data Entso-E Transparency Platform

Figurel-3 Electricity load in Belgium and neighboring countries

7. Selected European countries wdrepacted differently by the Cowt9 crisis. While Germany
experienced a smaller reduction in its total load than any other selected country in(@0@pared to

2019) the drop in the total electricity load fluctuated betweefy5% and-5,1% for other coatries?
Similarly, the impact of the economic recovery initiated in 2021 on the total load varies among the
selected countries, as illustrated by the negative evolution in the Netherlands which is the only country
registering a decrease in its total efgcity load in 2021.

! See also Figure 3 of the Monitoring Report 2020.
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Evolution of electricity load in 2021 in Belgium and neighbouring countries
Total load for selected countries in 2020 and 2021 (in TWh)

3,7 %
0
500 TWh - 4.8%
400 TWh 4
300 TWh ~
200 TWh -
-1,4 %
4,0 %
0,
100 TWh 1 2.1%
0 Twh .ﬂ - 21 -
Austria Germany France Netherlands Belgium

Source: calculations CREG based on data Entso-E Transparency Platform

Figurel-4 Evolution of electricity load in 2021 in Belgium and neighboring countries
1.1.2. At the Belgian level

8. Figure1-5 shows in detail the evolution of the electricity peak demand in Belgium over the
period 20152021.The figure illustrates the total load at five different levels of the yearly load duration
curves:

- Load at hour 1 (or maximum load);

- Load at hour 100;

- Load at hour 200;

- Load at hour 400;

- Load at hour 8760 (or minimum load).

Load duration curves were plotted for each year of the selected period. Then, for each year, the load
at hours 1,100, 200, 400 and 8760 was extracted and gathered in order to obigimel-5.

9.  The maximum load has been rather stable since 2015 and amounted to 13.562 MW in 2021
(+1,6% compared to 2020). Despite the Covid crisis, 2020 is not the year with the lowest peak load
value (3.344 MW in 2020 while the peak load was 13.310 MW in 2018). Though, the load at hours
100, 200, 400 and 8760 was significantlydoim 2020 compared to other years, illustrating the overall

low electricity demand in 2020 as a consequence of the C¥/disis.

21n a load duration curve, the levels of electricity load are sorted from high (hour 1) to lowg§@6Qy.
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Evolution of electricity load levels in Belgium
Total load at hours 1, 100, 200, 400 and 8.760 of the yearly load duration curve (in MW)

15.000 MWV
13.768
° ° 13.344 13'56L203d at hour 1
T x /”/ K e (peak lcad)
%.%.%__h \R. Load at hour 100
.;—'_'_'_'_._'_ ~
12.500 MW 1 e athowao
10.000 MWV A
7.500 MW A
6.442 4
— e . 6.146
T
5.000 MW T T T T T r r
2015 2016 2017 2018 2019 2020 2021
Source: calculations CREG based on data Entso-E Transparency Platform
Note: For leap vears (i.e. 2012, 2016 and 2020) minimum load levels are established at hour 8.764 of the vearly load duraction curve
Figurel-5 Evolution of electricity load levels in Belgium
1.2. TEMPERATURE SENSITIVITY OF ELECTBINIUMETION

10. Figurel-6illustrates the monthly average total Belgian load for the period 22031 (be aware

that the ordinate axis starts at 7.000 MW). The shape of the curves shows the temperature sensitivity
of electricity consumption: in winter, the average total load gn#icantly higher than during the
summer months (up to a 2.000 MW difference).

11. ¢KAa FAIANBE faz AffdaAaGNI 0Sa GKIFG . St 3IAdzyQa
to the 20152019 period. This increase in total load was mainly driverthkyeconomic rebound
following the Covidl9 crisis as well as a yearly average temperature significantly lower in 2023G)1L0

than in 2020 (12°C, warmest year on record).

12.  The Covidl9 impact on the Belgian total load is also quite visible. Whileitbetévo months of

2020 were rather warm (thus explaining an already low electricity load compared to other years),
electricity consumption dropped in March when the confinement measures entered into force.
Though, winter 2020 is amongst the three warmesters since 1900, also explaining the significant
drop in the total electricity load at the beginning of the confinement measures (2020 is actually the
warmest year on record). In April 2020, the monthly average total load reached its minimum value
(8.210 MW) before rising from May as measures were progressively lifted.
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Seasonal pattern in Belgian electricity load
Monthly average total load per year (in MW)

12.000 MW 4

11.000 MW A

®, 2015-2019

:< \

9.000 MW ./.\ .%'/

e

8.000 MW A

7.000 MW T T T T T T T T T T T T
J F M A M J J A S o} N D

Source: calculations CREG based on data Entso-E Transparency Platform

Figurel-6 Seasonal pattern in Belgian electricity load

13. Figurel-7illustrates more precisely the thermosensitivifelectricity consumption in Belgium.

Each dot represents a given day. As temperature decreases, one can clearly see that the average total
load increases. This is mainly due to electric heaters being turned on to warm buildings. On the other
hand, electicity consumption also rises when temperatures reach a certain (positive) level. This can
be explained by the use of air conditioning to cool down interiors during summer months.

14. The differences in the relationship between 2020 and 2021 can be explaynie differences

in yearly average temperature. As highlighted before, 2020 is the warmest year on record. This can be
clearly seeron Figurel-7 as the trend line for 202Ghows an upward trend at the right side of the
figure, indicating an increase in temperatures and consequently, increase in load levels.
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Thermosensitivity of electricity consumption in Belgium
Relationship between daily equivalent temperatures (in °C) and average total load (in MW)

13.000 MW 7

12.000 MW +

11.000 MW

10.000 MW +

9.000 MW A

8.000 MW A

7.000 MW T T T T T T T ]
-10°C -5°C 0°C 5°C 10°C 15°C 20°C 25°C 30°C

Source: calculations CREG based on data Entso-E Transparency Platform and Synerarid

Figurel-7 Thermosensitivityf electricity consumption in Belgium

1.3. INDUSTRY AND HOUSEHOLD CONSUMPTION

15. Figurel-8illustrates the evolution of electricity consumption at transmission and distribution
levels in Belgium over the period 204%2021. Households and small industries are connected at the
distribution level of the Belgian grid while most industries in Beftgare connected at the transmission
level.

16. Over the period 201§ 2021,the electricity consumption of enrdonsumers connected to the
transmission and distribution networks of the Belgian grid remained stable around 80 TWh before
decreasing in 2019. Thiecreasing trend continued in 2020 (I5TWh) because of the COVID
pandemic which significantly reduced electricity consumption both at the transmission and
distribution levels. In 2021, electricity consumption at the transmission and distributionslevel
increased to 78 TWh, reaching back the 2019 level. This represeni8% #hcrease (vs. 2020) at the
transmission level and an increase (3% (vs. 2020) at the distribution level.
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Consumption per voltage level, in TWh
Evolution of yearly consumption at transmission and distribution levels between 2015 and 2021
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Figurel-8 Consumpibn per voltage level

17. Figurel-9 shows the evolution of electricity consumption at the distribution level in the three
Belgian regions between 2015c&A021. Flanders is the region with the largest population where most
(small and large) industries are located. Hence, electricity consumption at distribution level is
significantly larger in Flanders than in Wallonia and Brussels.
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18. In the three regionselectricity consumption stagnated over the considered period, with the
exception of 2020 because ofthe COWith ONR aA a® . NUzaaStaQ | NBF gl a K
of reduction in electricity consumption14,4% in 2020 compared to 2019h 2021, consumption

increased in the three regions to reach back the 2019 level.

Consumption at regional level, in TWh
Evolution of yearly consumption at distribution level between 2015 and 2021
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Figurel-9 Consumption at regional level
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2. PRODUCTION

2.1. INSTALLED CAPACITY

19. At the end of 2021, the total installed generaticapacity in Belgium amounted to 2% GW,
compared to 24 GW in 2020. The installed generation capacity continuously increased over the 2015
2021 period (+ ® GW). This significant increase is mainly due to the development of renewable energy
sources (slar and wind). In particular, wind installed capacity increased by a factobdie2ween

2015 and 2021 while solar installed capacity increased by a facta afvér the same period. The
nuclear and hydropower installed capacities remaingate stableover the past 6 years. On the other
hand, installed capacity of fossil plants slightly increased by 975 MW.

20. 2021 was arecord year with7AGW installed in total : + 900 MW in solar installed capacity, +213
MW for wind and +500 MW for fossilget numters).

Figure2-1 Installed capacity in Belgium, in MW

3 The total installed generation capacity refers here to the installed net generation capacity (for all existing produ¢sion uni
equalling or exceeding 1 MW) which is effectively installed on January 1st of the following year.
“ Fossil gas and fsi oil.
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