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German Energy Industry Act sectiodB(3)
Reporting

(3) Once a year, the Bundesnetzagentur shall publish a report on its activities and in agreement with the Bundeskartellantitet extent
that aspectf competition are concerned, on the results of its monitoring activities, and shall submit the report to the European
Commission and the Agency for the Cooperation of Energy Regulators (ACER). The report shall include the report by the
Bundeskartellamt onthe results of its monitoring activities under sectiord8(3) in conjunction with section53(3) of the Competition Act
as prepared in agreement with the Bundesnetzagentur to the extent that aspects of regulation of the distribution networksamecerned.
The report shall include general instructions issued by the Federal Ministry of Economic Affairs and Energy in accordancé wit
section61.

German Competition Act sectiob3(3)
Activity report and monitoring reports

(3) At least every two years, as partitf monitoring activities pursuant to section48(3) sentence 1, the Bundeskartellamt shall prepare a
report on the competitive conditions in the electricity generation market.

Monitoring Report data origin

Unless otherwise indicated, the figures in this port have been taken from the data collected during the monitoring survey carried out
annually by the Bundesnetzagentur and the Bundeskartellamt. Undertakings that are active on the electricity or gas marké&@ammany
provide data for the survey on all ggects of the value added chain (generation, network operation, metering operations, trade, marketing
etc). Further data on trade is supplied by the electricity and gas stock exchanges, and by energy brokers. All the datciedHor
plausibility and validated by the Bundesnetzagentur and the Bundeskartellamt. In 2021 more than 7,000 undertakings supplied data to
the two authorities. Thus the degree of coverage in each market segment, as reflected by the level of response, was wélbévand in
many areas it reached 100%. Any discrepancies between this and other data are the result of different data sources, definitiossievey
periods.
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Foreword

In 2020, the effects of the coronavirus pandemic were also felt on the energy markets where a terapo

decline in demand made it possible to achieve the energy transition target figures for 2020. Unfortunately,
current trends have shown that this has not been a lasting effect. At present, economic activity is picking up
again worldwide and with it the demand for energy. Consequently, energy prices are rising not only in Europe
but throughout the world. These current trends can only be lightly touched upon in the present monitoring
report as it is the very nature of the report that the figures can onlye reliably determined at the end of 2021.

The 2021 Monitoring Report accompanies, documents and analyses the trends of 2020. The monitoring
carried out jointly by the Bundesnetzagentur and the Bundeskartellamt aims to inform consumers, create
transpareng in the market and provide an analysis of developments in competition. This close collaboration
has continued with this report. The Bundeskartellamt has focused on the competitive aspects of the electricity
and gas value added chains, including deliverg hon-household customers, whilst the Bundesnetzagentur

has directed its attention towards the network expansion, evaluating security of supply, and delivery to
household customers.

Progress made in the energy transition is not only evident from the figusefor electricity generation and from
the renewable capacity connected to the grid, but also from the reality of the planned phast of coal by
2038 at the latest and from the nuclear phasaut. The ban on coaffired electricity generation already affecéd
the first hard coalfired power plants in July 2021, while the last nuclear power plants will be shut down in
2022. All electricity generation declined by around 5.5% in 2020, mainly as a result of the coronavirus
pandemic. Nonrenewable energy sourcesnce again recorded a clear minus of 11.6% in 2020. This was
particularly noticeable in coalfired power plant generation, which fell significantly in 2020 for the second
year in a row and even before the legal decision to phase it out caused the first ppstations to be shut down.
The decline in electricity generation from hard coal was around 25% and from lignite around 20%, whereas
electricity generation from renewable energy sources managed a slight increase of around 3.4% in 2020.
Electricity generaion from renewable energy sources achieved another record high, accounting #5% of
gross electricity consumption.

The decline in coalfired electricity generation in 2020 is also reflected in the market conditions for
conventional electricity generation, which does not receive support under the EEG, and where the cumulative
market share of the five largest electricity producers in the firstime sale of electricity and in generating
capacity has continued to decline. Nevertheless, the upcoming closurdgpower plants as a result of the
nuclear and coal phaseut will lead to a reduction in domestic generating capacity and thereby strengthen
the competitive significance of the remaining major power plant operators to cover German demand. This
developmentwill continue to be monitored intensively, primarily as part of the regular market power reports
produced by the Bundeskartellamt.

Electricity network charges remained steady for the most part in 2021. However, a growth trend can be
expected in subsequenyears due to the investment needed in the network expansion. The rise in energy
prices will also be noticeable in the network charges to a certain extent as a result of higher costs for loss and
balancing energy, as well as higher costs for grid reservaanrise in costs for redispatching measures.
Congestion management measures have been carried out in a new and more transparent and effective
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manner in the form of Redispatch?.0 since Dctober 2021. Only one aspect of what is referred to as balancing

has had to be postponed to March 2022 as the data transfer prsgeould not be set up in time. The

provisional total costs of feedin management, redispatching including countertrading, and grid reserve

] kT el eTG O0Gé nli OgTAGNié NT OkTnGé pGzUaGc eéG U000z

The continuing high level of trading volume or liquidity on the power exchanges and power wholesale
markets in 2020 should continue to have a positive effect both on market access and on the options for
providers and users, and thus also on competition. The trend in electricity and gas wholesale prices in 2020
was sonewhat ambivalent. The marked decline in prices during the early stages of the pandemic had been
corrected by the end of 2020. This was then followed from about June 2021 by a considerable and unbroken
rise in wholesale prices.

The combined market shares dhe four largest electricity and gas suppliers for standard load profile and
interval-metered customers in the respective retail markets were, again, clearly below the statutory thresholds
for presuming market dominance, irrespective of the changes in met share in the electricity sector brought
about by the takeover of innogy by E.ON. As in previous years, it may continue to be assumed that there is
currently no single dominant undertaking in these markets.

In light of the energy transition, electromobiity plays an everincreasing role and thus also its associated
charging infrastructure. Energy monitoring accounts for this by collecting data on publicly accessible
recharging points and their respective charging prices. In addition, the Bundeskartellamtcurrently
conducting a sector survey on the provision and marketing of publicly accessible charging points for electric
vehicles to identify structural competition problems at an early market stage of charging infrastructure
rollout. An assessment repa with the interim results of the survey was published on 1®ctober 2021.

The positive developments on the retail electricity and gas markets documented in the 2021 Monitoring

Report become especially clear when looking at the number of household custoresevho switched supplier.

This number reached a new record high of around 5.4m in 2020. Even in the gas sector around 1.6m gas
customers changed supplier, which was also a new high. This shows that consumers are more actively making
use of opportunities tosave. However, this trend did not extend to nothousehold customers in the gas sector,
where the supplier switching rate fell for the first time in three years.

As at 1 April 2021, electricity prices for household customers were once again up by arouncc@fbpared with
the previous year. An increase in prices could also be noted for nbousehold electricity customers. For the
first time in ten years, default supplier electricity prices for nordefault supply household customers were
below the average pries of suppliers that were not the local default supplier. This, too, is a sign of a
functioning energy market.

Energy procurement costs, which make up around one quarter of the electricity price, added considerably to
the rise in prices. In April 2021, thelectricity volumes procured at short notice already reflected the price
changes on the wholesale markets, which were marked by a renewed rise in demand despite the pandemic
occurring at the same time as a fall in renewable generation and thus automatlgal rise in conventional
generation. The higher prices for carbon emission allowances also affected wholesale prices. This trend
became much more apparent in summer and autumn 2021.
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With the adoption of the Act on National Allowance Trading for Fuel Emissns (BEHG), which complements
the European emissions trading system, the first step was taken for a national2@@ission trading system for
transport and heating, which are not subject to the European trading system. In the process the price of gas
roseby around 6% and it is expected to continue rising over the next few years, not only because the law
provides for a gradual annual increase in carbon pricing until 2026 but also due to developments on the
wholesale markets in the second half of 2021.

Gas mports decreased compared to the previous year but it is difficult to say to what extent this effect was
due to weather conditions or to the coronavirus pandemic. Germany remains dependent on natural gas
imports owing to the continued decline in domestic poduction. The main sources of gas imports to Germany
were Russia and Norway.

The gas storage levels were filled as to 71.3% as @@&bber 2021 and were thus clearly below the average
storage levels of past years at the same point in time. This is dlireast entirely to the extremely low storage
levels of the storage tanks belonging to the Gazprom operator. Other market players have stored large
amounts of gas even though the gas price trend in 2021 did not provide any major incentives to store gas.

Prices have risen sharply, not just in Europe but worldwide. Hence the current prices are not a sign of a lack of
security of supply but rather reflect primarily the increasing interplay between the European gas market and
gas markets worldwide.

To alleviate he consequences of the pandemic for final customers, the right to withhold payment was
extended in the first half of 2020. This was one of the measure that led to a decrease of around 20% in the
number of electricity supply disconnections in 2020. The nundr of gas disconnections fell even more sharply
at around 22%. Energy suppliers were also very accommodating and around three quarters of them waived
the disconnection of electricity and gas services, at least temporarily, for customers who were behinchwit
their payments.
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The Bundesnetzagentur and the Bundeskartellamt will continue to follow the dynamic development of the
electricity and gas markets in Germany and will play a role in shaping this process within their areas of
activity.

Jochen Hanann Andreas Mundt

Prasidentof the Prasidentof the Bundeskartellamt
Bundesnetzagentur fur Elektrizitat, Gas,

Telekommunikation, Post und Eisenbahnen
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Key findings

Generation

Market concentration in electricity generation and in the firsttime sale of electricity (not entitled to payment
under the Renewable Energy Sources Act (EEG)) saw another declirg9R0 as far as the market shares of
producers was concerned. The aggregate market share of the five largest undertakings in the market for the
first-time sale of electricity based on the German market area, including Luxembourg, vé&s3%, compared

to 70.1% in2019.

With respect to the German conventional generating capacity generally available for use in the market for the
first-time sale of eledticity, the share of the five largest suppliers we&&6.7% and thus also below the previous
year's level 0567.5%.

However, despite the falling level of concentration, the upcoming closures of power plants in the course of the
nuclear and coal phaseut will lead to a reduction of domestic generating capacity and thereby strengthen
the competitive significance of the remaining major power plant operators to cover German demand.

Since the legal decision to phase out cefifed electricity generation came intoeffect on 14 August2020, the
results of the first three tendering processes to reduce the production of electricity from coal have so far been
published. The tenders attracted a strong level of participation, with a total capacity &#34megawatts (MW)
from hard coal-fired power plants and smaller lignite plants (of up tA50MW net rated capacity) being
awarded. For the plants awarded in the first round of tendering (4,788V), the ban on producing electricity
from coal entered into force on8 July 2021.

At 530.7terawatt hours (TWh), Germany's net electricity generation iB020 was 5.5% lower than th2019

level, primarily due to the coronavirus pandemic. There was a steep drop in generation from conventional
power stations. Electricity generated by @d-fired plants, in particular, saw a large decrease for the second
year in a row. There was a7TWh year-on-year increase in generation from renewable energy sources, which
reached a45% share of gross electricity consumption.

The total installed generting capacity stood at233.8gigawatts (GW) at the end 020 (2019226.4GW),

with 103.3GW of non-renewable and130.6GW of renewable capacity. In the renewable energy sector, there
was an increase in capacity & 1GW from the level 0f2019. A cleamcrease of withdrawals from the
conventional energy market could be observed as a result of the phamat of nuclear and coal.

The growth in renewable energy capacity of 66W (sum of renewable energy installations with and without
payments under the EEis due in particular to the larger increase in solar capacity (+&%/). The net growth
in onshore wind was1.2GW, the same as the previous year.

The development of generation volumes and the energy mix i2021 are not covered by this report

Redispatcling and feedin management

Overall, the volume of network congestion management measures was greate2®20 than in the previous
year. The costs for congestion management measures (féadnanagement, redispatching including
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countertrading, and grid reseve provision and use) are provisionally putatarounfi i z Ua G O0Gé Ok i
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Electricity network charges

Average network charges for household customers remained largely stable2®21 at7.52cents per kilowatt
hour (ct/kWh). With respect to nonhousehold customers, the arithmetic mean charges for commercial
customers increased by aroun8% t06.64ct/kWh and decreased for industrial customers by around%

to 2.67ct/kwh.

Wholesale electricity markets

The trading volume and liquidity of the wholesale electricity markets remained at a high level 2020. In
particular, there was another increase in trading volume on the EPEX SPOT and Nord Pool intraday markets.
Volumes of on-exchange futures trading also increased, with the PhelRE futures volume standing
at1,416TWh in 2020, an increase of aroun8%. Volumes traded offexchange via broker platforms also
recorded significant growth.

Average electricity wholesale prices were lower ip020 than in2019. The spot market Phelix Day Basverage

NG|
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about 40.20ct/kWh, although future prices were about9% higher at the end of 2020 than they had been at the
beginning of the year. On the futures marki the Phelix DE Peak Yea## Ci O0é FrANnki | NT T é

NCi | NOkN Tg NCi $i 0Ok OGé G204 thuspai cadsidérbble §rovith atraz thel
year, although there was a noticeable dip in prices in the middle of the period.

It should be noted that this report covers developments in prices and volumes in 2020 and not thos2021.

Retail electricity markets

As in previous years, the Bundeskartellamt assumes that there is currently no single dominant undertaking in
either of the two largest electricity retail markets. The combined market share of the four largest undertakings
was around28.5% (20124.5%) in the national market for supplying intervaimetered customers and2.8%
(2019:34.1%) in the national market for norinterval-metered (standard load profile, SLP) customers on
special contracts. The rise in combined market share is largely due to the fact that the four largest providers
were joined by another undertaking following the takeover of innogy by E.ON. The figures ateerefore not
easily comparable with those from the previous year. Nevertheless, the joint market share of the four biggest
providers in 2020 is still well below the threshold for presuming market dominance.

The supplier switching rate for nonhousehold astomers has been fairly constant sinc2009. The volume
based switching rate for customers with an annual consumption of more than MWh stood at11.6% in 2020,
compared to 11.7% in 2019. The percentage of household customers' consumption provided hypalger

other than the local default supplier was aroun®8% (201934%). The number of household customers
switching electricity supplier rose to nearly5.4m (20194.5m). There was another slight increase in the
number of undertakings operating in the maket for household customers, who had a choice between an
average of142 different suppliers (2019: 138). The most recent development2@21 are not included in this
report.
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At the same time, there was a further decrease in the number of customers whekstricity supply was
disconnected. In2020, a total 0£30,015 customers were disconnected, representing a yearyear decrease
of around 20% (2019289,012). It may be assumed that this drop was partly due to the right to withhold
performance set out h Article 240 sectionl of the Introductory Act to the Civil Code (EGBGB), which was put
in place in the first half of the year because of the Covit® pandemic to provide temporary relief for
consumers. Around72% of the electricity suppliers surveyed alsstated they had voluntarily decided not to
disconnect their customers. The German Bundesrat consented to amendments to the Electricity Default
Supply Ordinance (StromGVYV) 0B November2021. These included changes to the rules on interrupting
supply, naming explicit reasons that would make a disconnection disproportionate (a specific risk to life and
limb). Under the new rules, it is only possible to disconnect a customer who is at least twice the monthly
instalment/one sixth of the annual amountinarre&x | OGé NCi | ng TRié €1 giki NCC
are also required to offer final customers who owe money arrangements to prevent disconnection, such as
interest-free repayments by instalment or a continued supply on a prepayment basis.

The averagdotal price (excluding value added tax (VAT) and possible reductions) for industrial customers
with an annual consumption of 24 gigawatt hours (GWh) as dt April 2021 was aboul6.94ct/kWh,

up 0.40ct/kWh on the average for2020. The average total prig@xcluding VAT) for commercial customers
with an annual consumption of 50 MWh in April 2021 wa23.23ct/kWh, up 0.20ct/kWh on the previous year.
The increase in prices for industrial and commercial customers this year is mainly accounted for by the price
components controlled by the supplier. Because the monitoring is based on a specific dat&pdl 2021,
developments that occurred after this time are not included.

The average price for household customers rose from 32&%Wh on 1 April 2020 to 32.68t/kWh

on 1 April 2021, corresponding to an increase of arour2%. This average is calculated by weighting the
individual prices across all contract models for an annual consumption & 500kWh to 5,000kWh according
to consumption volumes to obtain a rdiable average price for household customers. For the first time in ten
years, the various contracts reveal a nedefault price from the default supplier that is lower than the price of
a supplier that is not the local default supplier.

The price componentcontrolled by the supplier (energy procurement, supply and margin) accounted for
about 8.59ct/kWh (26% of the total electricity price) as at April 2021 and had thus increased, as in the
previous year. The average network charge and the meter operaticmarge added up t&@.52ct/kWh in 2021,
around 23% of the total price. The EEG surcharge (6ciWh) accounted for around 20% of the total price.

The rise in retail prices as dt April 2021 is largely due to the increase in the price component contralldoy

the supplier (energy procurement, supply and margin). Procurement costs are significantly influenced by
wholesale prices. In ApriR021, there was higher demand for electricity, despite the pandemic, while at the
same time there was a rise in convemthal generation and a fall in renewable generation. For the electricity
volumes procured at short notice, both of these factors contributed to the rise in wholesale prices. The higher
prices for carbon emission allowances also affected wholesale prices.

Electric heating

Developments in the electric heating sector need to be viewed against the backdrop of the transfer of market
locations and volumes from E.ON Heizstrom to Lichtblick GmbH. There were major changes2@20: for
example, the amount of electridiy supplied for night storage heating and heat pumps by a legal entity other



12| KEY FINDINGS

than the local default supplier rose t@t.29TWh from 2.15TWh in the previous year. Around37.3% of the total
volume of electricity for heating in 2020 was made up by nowlefault suppliers (2019: 16%).

The supplier switching rate in the electric heating segment based on the number of market locations was
higher than in the previous year. The supplier switching rate {020 was around.2% by volume and around
14.8% by market locabn. However, the transfer of market locations and volumes from E.ON Heizstrom to
Lichtblick GmbH is likely to have played an important role in the higher level of supplier switching, because it
basically meant an automatic change of supplier for affectemistomers.

The total gross price for night storage heating wa3.93ct/kWh as at1 April 2021 and thus higher than the
previous year's level 023.14ct/kWh. The average total gross price for heat pump electricity w&s3.80ct/kWh
and thus also higher tha the previous year's average @3.58ct/kWh. Here, too, developments that occurred
after the monitoring date are not covered in this report.

Electricity imports and exports

Electricity exports again exceeded imports i2020. Germany's electricity exportazere down slightly in 2020
compared to a year earlier. Total crogsorder trade volumes for egctricity amounted to 83 TWh in 2020, up
from 73TWh in 2019. The 2020 export balancewas§ , CZ gOEé¢ Ga NCi i FjJTkN | nkjeéenl

Gas imports and exports

The total volume of natural gas imported into Germany ire020 wasl,446TWh. Imports to Germanywere
thus down by 257TWh from the previous year's figure of 1,708BWh. The main sources of gas imports to
Germany remain Russia and CIS as well as Norway.

Gas supply disruptions

In 2020, the average interruption in supply per connected final customer was09minutes (2019: 0.98 minutes
in the year). Despite the slight increase, this figure shows that the German gas network still has a high quality

of supply.

Market area conversion

The market area conversion from lowcalorific L-gas to highcalorific H-gas which is coordinated by the
TSOs, is proceeding according to plan. During the reporting peria@4 7,599 appliances were adapted for
standard load profile (SLP) customers art®3 for interval metered customers. A total 09,066appliances that
were to beadapted could not be, a proportion 02.6% (2019: 2.2%).

Gas storage facilities

The market for the operation of underground natural gas storage facilities is still highly concentrated. The
cumulative market share of the three largest storage facility opeias stood at around67.2% at the end
of 2020, representing a slight increase compared to the previous year (66.6%).

The total maximum usable volume of working gas in underground storage facilities as2ft December2020
was274.72TWh. Of this,136.01TWh was accounted for by cavern storag&é17.01TWh by pore storage

and 21.71TWh by other storage facilities. Aroundl06 TWh of gas has been injected into German natural gas
storage facilities since the beginning of the injection season at the end of Mard®22, taking the overall level
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of storage in the country to aboutl64.2TWh as at31 October2021. The storage level rose from just ov25%
at the end of March t071.3%, well below the average of previous years at the same time.

Gas network charges

The aveage network charge for household customers was 1.88kWh in 2021 and thus around2% higher
than in the previous year. For commercial customers, the average network charge was almost unchanged
at 1.28ct/kwWh, while for industrial customers there was a gjnificant drop of just over13.5% td0.32ct/kWh.

Wholesale natural gas markets

The liquidity of the natural gas wholesale markets decreased again owing to lower energy demand as a result
of the coronavirus pandemic. There was a yean-year drop of around11% in the total volume traded on the
exchange (spot market:9%; futures market-23%), while for the volume of offexchange wholesale trading

via broker platforms, which accounts for a much larger share, a very small rise286 was recorded fo2020,

but this was probably caused by an additional broker being included in the evaluation for the year.

It should be noted that this report covers developments in prices and volumes in 2020 and not thos@®21.

Retail gas markets

The levels of concentration inthe two largest gas retail markets for SLP and intervahetered customers are
still well below the statutory thresholds for presuming market dominance. 112020, the cumulative sales of the
four largest companies to SLP customers were abd2.9TWh, while to interval-metered customers they
were around139.2TWh. The aggregate market share of the four largest companies (CR2020 was thu26%
for SLP customers (201@round 24%) and28% for interval metered customers (20129%).

The total consumption amount of non-household customers affected by supplier switches 2020
was80.6TWh, corresponding to a clear yeaon-year decrease d8.3TWh from 2919 levels. The switching rate
for non-household customers fell t67.3% from 9% the year before. The totaumber of supplier switches by
household customers hit a new high ir2020, passing the 1.6m mark. Arourid3m of these household
customers changed directly by cancelling their previous contract. The remaining arou@d3m chose an
alternative supplier ratherthan the default one right away when moving home.

The number of customers changing contract, which usually means changing to a less expensive contract,
remained stable at around.6m. The percentage of household customers who had a contract with a supplie
other than the local default supplier increased further t@5%, while the percentage of customers with a
default supply contract remained stable at 7%. The local default supplier supplied 48% of household
customers under a nondefault contract.

There was also another significant increase in the number of undertakings operating in the market.
Household customers can choose on average from amoh§3 different suppliers. The most recent
developments in2021 are not included in this report.

There was a shargrop in the number of gas disconnections. 12020, abou4,000 customers were
disconnected in total, representing a yeaon-year decrease of aroun&2% (201931,000). It may be assumed
that this drop was partly due to the right to withhold performance st out in Article 240 sectionl EGBGB,
which was put in place in the first half of the year because of the Covi® pandemic to provide temporary
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relief for consumers. Around75% of the gas suppliers surveyed also said they had voluntarily decided not to
disconnect their customers in2020. Gas suppliers also accommodated customers by offering them special or
individual payment arrangements. Some suppliers extended their criteria for disconnections to make them
more customerfriendly. The German Bundesrat cosented to amendments to the Gas Default Supply
Ordinance (GasGVV) oB November2021. The GasGVV now specifies how high the amount owed must be for
gas to be disconnected. Under the new rules, it is only possible to disconnect a final customer who isast |
NRé¢ai NCi nlndOé& ¢G|I NOegi GN ¢G Okki Okl OGé NCi | ng
one sixth of the annual amount.

The volume-weighted gas price for household customers across all contract categories rosé.6@ct/kWh

in 2021. The new carbon levy amounting t®.4551ct/kWh, which was introduced on 1 January2021, was
partly responsible for the rise as it was passed on to final customers almost completely and paid by them as
part of the gas price. The carbon levy expanded thgisting emissions trading system to the transport and
heating sectors. Gas prices may be expected to continue rising in the next few years as the law provides for
annual increases in carbon pricing untiR026. In the average price across all contract agdeies, the largest
price component "energy procurement, supply and margin*which makes up around45%, fell by oveb%

from 3.12ct/kWh to 2.95ct/kWh.

The volume-weighted gas price for customers on a default contraas atl April 2021 was7.45ct/kWh
(2020:6.99ct/kWh), corresponding to an increase of around 6.5% compared to the previous year.

On 1 April 2021, the volumeweighted price for customers under a nordefault contract with the default
supplier was 6.5&t/kWh, an increase of about 4.6% compead to 2020 (6.28t/kWh). On 1 April 2021, the
volume-weighted price for a contract with a supplier other than the local default supplier was41ct/kWh, an
increase of just ovei7.6% compared to the previous year (202096ct/kwWh).

The gas prices fonon-household (industrial and commercial) customers as &tApril 2021 showed substantial
year-on-year increases caused by the introduction of the carbon levy. The arithmetic mean of the overall price
(excluding VAT) for an annual consumption of 11&Wh ('industrial customer") was 2.95 ct/kWh, 0.4&t/kWh

or around 16.6% higher than the previous year's figure. The arithmetic mean of the overall price (excluding
VAT) for an annual consumption ofL16 MWh ("commercial customer") wagt.74ct/kWh on the reporting

date, an increase 0d.22ct/kWh or around 4.8% yeafron-year. Because the monitoring is based on a specific
date, 1April 2021, developments that occurred after this time are not included.

Effects of the Covid19 pandemic
The Covid 19 pandemic started tdhave noticeable effects in Marcl2020. The effects on the energy market

that are summarised here are also dealt with in detail in the relevant sections of the main report.

At 530.7TWh, Germany's net electricity generation ir2020 was 5.5% lower than th2019level, primarily due
to the pandemic. The electricity consumption of industrial, commercial and other norhousehold customers
fell 24.7TWh, or 7%, yeafron-year. One reason for this development is the reduction in industrial production

Lltis not possible to break down the individual elements of this price component owing to the survey method used.

2 Customer category according to Eurostat: banidl(D2): annual consumptbn from 20 GJ (5,55&Wh) to 200GJ (55,558Wh).
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caused by the pndemic. Covid, with an increase in working from home, led to slightly higher electricity
consumption among household customers than ir2019.

In 2020, a right to withhold performance (Article240(1) EGBGB) was introduced for the period betwee@ril
and 30June, which also applied to energy supply contracts. Some suppliers also chose not to disconnect their
electricity or gas customers. There was, therefore, a significantly lower number of disconnection020, but
due to the exceptional circumstances mconclusions can be drawn from this about future developments.

People working from home and travelling less actually facilitated the gas market area conversion, with almost
all network operators and companies carrying out adjustments reporting that it wasasier to make contact
with customers for the conversions.
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A Developments in the electricity markets

1. Summary

1.1 Geneation and security of supply

The Act to Reduce and End Coddired Power Generation (KVBG) came into force on Migust2020. This is
the legal basis upon which tendering processes are carried out for hard efiedd power plants and smaller
lignite plants (of up to 150megawatts (MW) net rated capacity) to meet phasait targets. Bids

totalling 4,788MW were awarded in the first tendering round. Following a sbmonth phase of operational
readiness, the ban on producing electricity from coal for these planéntered into force on8 July 2021. The
award volume for the second tender process wdss14MW and for the third it was2,133MW.

At 530.7terawatt hours (TWh), Germany's net electricity generation iB020 was lower than th019 level
(561.3TWh). The man reason for the lower total electricity generation in2020 was the fact that consumption
was lower than in2019 due to the Coviel9 pandemic. The decline in the overall level of net electricity
generation was accompanied by a decrease in generation framn-renewable energy sources @&8.4TWh

or 11.6%. For the second year in a row, there was a particularly large drop in net electricity generation from
coal-fired power plants: 13.5TWh less was generated in hard ceéired power plants €25.2%) an®0.6TWh in
lignite -fired power plants €19.7%). Continuing the trend that began i8015 (with the exception 02018),
natural gas power stations produced more electricity (5 BNh/7.3%).

As in2019, there was only a slight increase in generation from renewaleleergy sources of 3.4% 236.6TWh.
The share of renewable electricity as a proportion of gross electricity consumption 2020 wast5%3

Installed generating capacity was characterised by a further increase in renewable capaci®0g0. Overall,
renewable capacity growth amounted to6.1gigawatts (GW). The yeaon-year increase irc019 was$s.2GW#
The largest increases iA020 were in solar photovoltaic (+4.6W) and onshore wind (+1.&W). Non

renewable generating capacity (nuclear, lignite, hard coaktural gas, mineral oil products, pumped storage
and other sources) also registered growth @f3GW?5 Total (net) installed generating capacity thus increased
to 233.8GW at the end 02020, with103.3GW of non-renewable and130.6GW of renewable capaty. The
non-renewable generating capacity includes power stations operational in the market and those outside the
market (for example standby lignite and grid reserve power plants).

The installed capacity of installations eligible for payments under thedhewable Energy Sources Act (EEG) in
Germany stood atl26.7GW at the end 02020 (2019114.0GW). This represents an increase @65GW (+5.4%).
A total of 222.0TWh of electricity from renewable energy installations received payments under the EEG

3|f the share of renewables generation is taken to be about 50% or more, it usually relates to the definition of consumpt®tha "grid
load" (for example on the SMARD website).

4The 201%igure from the 2020 monitoring has been updated.

5Part of this growth is due to a change in the database. For the first time, #@20 evaluations are based on the electricity generating

units registered in the core energy market data register (MaStR).



BUNDESNETZAGENTUBYNDESKARTELLAM2T

in 2020. Electricity generation from installations eligible for EEG payments thus increased 4£8%. EEG
payments wereups O NT p (2820,aehdvable@n&allation operators thus received an average

of 13.4cents per kilowatt hour (ct/kwWh) under the EEG.The expansion targets set out in the EEZD21 for
solar photovoltaic, onshore wind and offshore wind were met irR020. Indications from the first half 0f2021
are that this will also be the case for the full year.

1.2 Crossborder trading

Electricity exports again exceeded imports irR020. Germany's electricity exports were down slightly
compared to a year earlier. Crossorder trade volumes fa electricity amounted to 83 TWh in 2020
(2019738 , CLXZ ,eNC OG i¥JT7TkN I nkjé&nl Te pUagZ GikgOGS ¢l

1.3 Networks

1.3.1Network expansion

The projects currently listed in the Power Grid Expansion Act (EnLAG) (ashat second quarter o2021)
comprise lines with a total length of aboutl,827kilometres (km). Around8 km are currently in the spatial
planning procedure and around266km are in or about to start the planning approval procedure. A total
of 466km have keen approved and are under or about to start construction, adid087km have been
completed.

The projects listed in the Federal Requirements Plan Act (BBPIG) comprise lines with a total length of
about 10,412km (as at the second quarter &f021). The 29rojects designated as crossing federal state or
national borders, which fall under the responsibility of the Bundesnetzagentur, account for arour@397km
of this total. The total length of the lines in Germany will largely depend on the route of the ndrtsouth
corridors and will become apparent in the course of the procedure. In the second quarte26P1,
some2,901km of the total were ready to start the planning approval procedure. Aroun@l2km are in the
spatial planning or federal sectoral planningrocedure, and5,779km are in or about to start the planning
approval or notification procedure. A total of136km have been approved and are under or about to start
construction, and 684km have been completed. Additionally, approximately 21Bm are beng carried out in
procedures by the Federal Maritime and Hydrographic Agency (BSH).

1.3.2Investments

In 2020, investments in and expenditure on network infrastructure by the network operators amounted to
aroundp GUZ GG U iU OWAG LI dzaT NC @ € a i K This com@iéedfxe A0 @@y «iagd O &
g7

investments and expenditure by the distribution system perators (DSOs)anf UZ UUUg as$ NCi !

6 The average EG payment is calculated by dividing the total sum paid under the EEG in a year by the total amount of renewable
electricity fed in during that year.

7 Investments and expenditure are defined in the glossary. The values under commercial law do not corresptw the implicit values
included in the system operators' revenue cap in accordance with the provisions of the Incentive Regulation Ordinance (ARegV)
Introducing indicator -based investment monitoring according to sectior833(5) ARegV will make it possiblto carry out comparative
calculations using the figures supplied under commercial law and those derived from the incentimased regulation. Medium to
long-term trends can be derived from the evaluations on the basis of the survey of commercial valugee ihtroduction of an index-
based investment monitoring pursuant to sectiorB3(5) ARegV is currently being prepared by the Bundesnetzagentur taking account
of the effort required for companies to transmit data.

~ (o)
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transmission system operators (TSOs). Investments were up on the previous year, 42% for those by the TSOs
dZUUGAZgDp OZLWBELIpOGE® UDWUO g7 k NCT | i g&s UNAi0my HpkIZ odiGUGAZ p

la]

1.3.3Congesgion management

The total volume of network congestion management measures was higher2020 than the year before. The
total costs for these measures (fedd management, redispatching including countertrading, and grid reserve
provision and use) are proisionally putataroundp Gz Ua G O0Gé Oki NCnl pOedGacgldz aCNeg$

Redispatching measures: the reductions and increases in feaadrom conventional operational and grid
reserve power plants requested as part of the redispatching process amted in 2020 to

about 16,795gigawatt hours (GWh) (8,52&8Wh of feed-in reductions and8,273GWh of increases). The total
volume of requested reductions and increases in fead from power plants in 2020 was therefore higher than
in 2019 (13,52GWh). In marticular, the volume of voltagerelated measures was higher in the second quarter
than in the previous year due to the reduced load caused by the lower electricity consumption during the first
pandemic-related lockdown. There was a further increase in thelume of countertrading, data on which is
combined with redispatching. The increase is largely due to the bilateral agreement between Germany and
Denmark. This agreement provides for minimum trading capacities across the border between western
Denmark and Germany as well as for cooperation between the TSOs on countertrading measures. The latter
cGankki é ai| Nl 64@mpiaiUzag dz00GAZ p

The costs for redispatching measures using operational and grid reserve power plants and for countertrading
measures argorovisionally put at aroundp U U (i 026 dphd are thus about9% higher than the previous
year's level (201% & U G g LIz

Grid reserve power plants: according to the Bundesnetzagentur's current information, the costs of reserving
the grid reserve plant capaty plus costs not dependent on the use of the reserve are provisionally put
atp G A Uz 2080 addGre thus slightly lower than in the previous year 20000 AUz G g L3z §Ci a7 | N| 71

the grid reserve amountedtoaroundp s 8 g Z RCé aC RO| $li &dxad N s Grzjugizc & 01 N

Feedin management measures: in absolute terms, the volume of curtailments from electricity from
renewable sources as part of feeid management measures was 6,148/Vh in 2020, around 5% lower than in
the same period of the preceding yeaR(19:6,482GWh). The decline was probably due to the network
expansion projects in SchleswigHolstein successively going into operation.

Onshore wind is the mostcurtailed energy source, making up around 67% of energy curtailed, followed by
offshore wind with nearly 29%. Installations in SchleswigHolstein are curtailed the most (50%) followed by
those in Lower Saxony (34%). Although 69% of curtailments were in the distribution system, aront®%6 of
the network congestion that caused them was in the transission system or in the network level between the
transmission and distribution systems.

The estimated compensation claims of installation operators for these curtailments ran to abdutli UG z U g
n0O00U dz000AZ puUOAzZigLIZ §Ceé | wasdusédby the@edeCcur@inient N| N7
offshore wind turbines. Compensation payments are covered by final customers via the network charges
although a share of these costs is offset by the reduction in the EEG surcharge, which network users also have
to pay, since curtailed installations do not receive any remuneration or market premium under the EEG.

(@}
a»
—
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1.3.4Network charges

The volume-weighted network charges (including meter operation charges) for household customers 2§20
were stable (+0.02t/kWh): for household customers with an annual consumption 02,500 to5,000kWh, the
weighted average was 7.52/kWh. With respect to non-household customers, the arithmetic mean charges
for commercial customers are slightly higher than the previous year's levief.he network charges (including
meter operation charges) for commercial customers increased BYo to about6.64ct/kwWh

(2020:6.46ct/kWh). The network charges (including meter operation charges) for industrial customers
decreased by around. % to2.67ct/kWh (2020:2.70ct/kwWh).

1.4 Costs for system services

The net costs for system services, which are passed on to final customers, were higher in 2020 than th&01
OkTnGé pUZUGezGg dz200GAZ pazZAGGgLEZ dO&Tk ati| Nl Riki NC
ataroundp Uoa Uz o gp WEIDAAFLIZ G O NodrileGrédispadigng afda W (0 4 0 gp WEDWARFLIZ NCi
estimated claims for compensatiorfor feed-in management measures g 0 U0 z U gp WEAZRZLI OGé &7
energy ataboutp (i As z o gp WHIDAIRA@ZL): §Ciki ROl OG éeéGakiOli éG j OkN.
which totalled p G G Oz G gp WHIX@AZz §Ci & Gak i Oftéral dyleemerDhetvéed § &1  NT
Germany and Denmark.

The structure of the costs for system services 2020 was different to that in2019 in that the costs for network
congestion management measures and loss energy were higher while the costs for balancing capagte
lower.

1.5 Wholesale

The trading volume and liquidity of the wholesale electricity markets remained at a high level 2020. In
particular, there was another increase in trading volume on the EPEX SPOT and Nord Pool intraday markets.
However, the volumeof day-ahead trading is not fully comparable with the figure from the previous year

since the presentation for2020 was adjusted. Volumes of eexchange futures trading also increased, with the
Phelix-DE futures volume standing atl,416TWh in 2020, an irease of aroundb%. Volumes traded off
exchange via broker platforms recorded significant growth as well. The volume of OTC clearing of Phdlik
futures on EEX rose by abo28% to 1,668'Wh in 2020, well over the volume traded on the exchange.

Average wholesale electricity prices fell i2020. The spot market Phelix Day Base average260 was

aboutp G0z 0U ik ¢gMmvahDardxiheNPhelXiBase Year Future average was abtiROct/kWh,

although future prices were higher at the end of 2020 thaie¢y had been at the beginning of the year. On the

futures market, the PhelixDE Peak Yea# Ci O0¢é¢ | NT7é ON pliidz009d, ¢ ON NCi | N
plitizaU0yd, ¢ ON NCPro2d. IGtkus Saw graivth dfiampuin®% across the year, although there

was a tear dip in prices in the middle of the period.

81t should be noted that the arithmetic mearreflects neither the wide spread of the network charges nor the heterogeneity of the

network operators for these consumption groups.
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1.6 Retalil

1.6.1Contract structure and competition

The number of electricity suppliers from which retail customers can choose increased slightly.2020, final
customers could choose between an average of Kafpliers in each network area (not taking account of
corporate groups), compared td56 suppliers in2019. The average number of suppliers for household
customers in Germany wad42 (2019: 138).

In 2020, a relative majority 087% of household customers' consumjmn was supplied on nordefault

contracts with local default suppliers (201910%). The volumeweighted percentage of household customers'
consumption supplied under default contracts stood a25% (201926%). This represents only a very slight
decreasen the percentage of consumption supplied under default contracts, as in the previous year. The
percentage of household customers' consumption provided by a supplier other than the local default supplier
is around 38% (201934%). Overall, abou2% of allhousehold customers' consumption is still provided by
default suppliers (under either default or other contracts). Thus the strong position that default suppliers have
in their respective service areas has declined by abal3t compared to the previous year

There was a clear rise in the number of supplier switches2020 to almost.4m. The supplier switching rate
based on the total number of household customers .9% and thus one percentage point higher than in the
previous year (20199.9%). In additon, about1.8m household customers changed energy supply contract with
the same supplier. The switching rate for nothousehold customersd with an annual consumption of more
than 10MWh ¢ based on consumption volumes wa$1.6% (2019%1.7%).

1.6.2Disconnections

There was a clear decrease 2020 in the number of electricity customers whose supply was disconnected. The
number of disconnections actually carried out by the network operators wa30,015, representing a decrease
of 20% compared to the previous yeaP(19:289,012). The number of disconnection notices issued by
suppliers to household customers was very much higher, although it was lower than the year before as well.
The number of notices issued was approximatel.2m, of which about696,000 were passeth to the relevant
network operator with a request for disconnection (2019t.8mnotices and 911,00@equests). It may be
assumed that this drop was partly due to the right to withhold performance set out in Artic240 sectionl of

the Introductory Act to the Civil Code (EGBGB), which was put in place in the first half of the year because of
the Covid-19 pandemic to provide temporary relief for consumers. Aroun@2% of the electricity suppliers
surveyed also said they had voluntarily decided not to discoect their customers.

1.6.3Price level

The average total price (excluding value added tax (VAT) and possible reductions) for industrial customers
with an annual consumption of 24 GWh as al April 2021 was aboul6.94ct/kWh, up 0.40ct/kWh on the
average for2020. The average total price (excluding VAT) for commercial customers with an annual
consumption of 50MWh in April 2021 wa23.23ct/kWh, up 0.20ct/kWh on the previous April. This increase
in prices for industrial and commercial customers ir2020 is maittly accounted for by the price components
controlled by the supplier.

Data was collected from the suppliers operating in Germany on the prices for household customers as
at 1 April 2021. The average price (including VAT) increased slightly3®.62ct/kWh (2020:32.05ct/kWh). This
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average is calculated by weighting the individual prices across all contract models for an annual consumption
of 2,500kWh to 5,000kWh according to consumption volumes to obtain a reliable average for the electricity
price for household customers.

In 2021, the price component controlled by the supplier (energy procurement, supply and margin) accounts
for around 26.3% of the total electricity price and has thus increased, as it did in the previous year. The
network charge in2021 & slightly higher than in the previous year and thus still at a high level. The EEG
surcharge (6.5@t/kwWh) accounted for around 20% of the total price. Compared t8020, the average price for
household customers on default contracts with an annual consuntjpn of 2,500kWh to 5,000kWh remained
stable at33.80ct/kWh (2020:33.80ct/kWh). The average price for customers on a nedefault contract with
their default supplier is 31.8%t/kWh (2020:31.67ct/kWh). In previous years there had been a convergenoé
prices of non-default contracts with the default supplier and nonrdefault suppliers. This year's monitoring
revealed that the price of nondefault contracts with the local default supplier was lower than that of
contracts with suppliers that were not the local default supplier for the first time in ten years. The price for
customers on a contract with a supplier other than their local default supplier increased by arouBélo

to 32.70ct/kWh (2020:31.22ct/kWh).

The rise in retail prices ir2021 is larget due to the increase in the price component controlled by the supplier
(energy procurement, supply and margin). Procurement costs are significantly influenced by wholesale prices.
In April 2021, there was higher demand for electricity, despite the pandemivhile at the same time there was

a rise in conventional generation and a fall in renewable generation. For the electricity volumes procured at
short notice, both of these factors contributed to the rise in wholesale prices. The higher prices for carbon
emission allowances, which are included in the electricity price components that are not controlled by the
supplier, also affected wholesale pricés.

As a rule, customers on default contracts can make savings by switching contratt91ct/kWh) and switching
supplier ¢1.10ct/kwh).*°Household customers with an annual consumption 08,500kWh could

consequently cut their electricity costsby arounp U0 | i k $i Okz ~jJiaéede aiGnlil 7Tg
one-off bonus payments, are an added incentive for customers to switch. Qoé bonus payments for
customers switching to nondefault contracts with their local default supplier averagp Gt UZ O0Gé NCT | i o

customers switching to a nordefault supplierp G U z

1.6.4Surcharges

The network operators estimated that they would pass on arourfd 8.85bn in surcharges to network users

Nn000GZ OG Tkéik To ceiéngiz NCel NTNO& argjkelil NEP
| hnkaCOkai dipidzlkacer Neci- |l ENEG@kai dipaz0GacLzZ NEi |
interruptible 87 O0é] | ikacCbOkai dpUz0U0aGLI:Z

The EEG surcharge continues to make up the largest share (add OLJ O0Gé RT fiéeé COcwi aii G |
the federal government assistance that was provided for the first time #021. This assistance is a means of

9 Carbon price: 202@p U Uz o U % Bl B/ $blrteiiSpectron
Grid load: April 202006 36.4TWh; April 20216 41.4TWh: source:Fehler! Linkreferenz ungiltig. . smard.de
10s53avings based on an annual consumption betwe@B500kWh and 5,000kWh.
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capping the EEGurcharge set out in budget legislation. In its Climate Action Programme 2030, the German
government decided to introduce a national fuel emissions trading scheme and to use the proceeds from the
pricing of carbon emissions from fossil fuels for the benéfof the public and the economy by reducing the
burden of the EEG surcharge fromk January2021. Other budgetary funds from the stimulus package designed
to mitigate the effects of the pandemic also helped to lower the EEG surchargétbct/kWh.

1.6.5Electric heating

Developments in the electric heating sector need to be viewed against the backdrop of the transfer of market
locations and volumes from E.ON Heizstrom to Lichtblick GmbH. There were major change2i®20: for
example, the percentage of electrigitsupplied for night storage heating and heat pumps by a legal entity
other than the local default supplier rose t@.29TWh from 2.15TWh in the previous year. Around37.3% of

the total volume of electricity for heating in 2020 was made up by nomefault suppliers (2019: 16%).

The supplier switching rate in the electric heating segment based on the number of market locations was
higher than in the previous year. The supplier switching rate f&020 was around.2% by volume and around
14.8% by market locatin. However, the transfer of market locations and volumes from E.ON Heizstrom to
Lichtblick GmbH is likely to have played a role in the higher level of supplier switching, because it basically
meant an automatic change of supplier for affected customers.

The total gross price for night storage heating w&3.93ct/kWh as at1 April 2021 and thus higher than the
previous year's level 023.14ct/kWh. The average total gross price for heat pump electricity was3.80ct/kWh
and thus also higher than the previas year's average &3.58ct/kWh.

1.7 Digitisation of metering

The Energy Transition Digitisation Act and the Metering Act (MsbG) contained therein made the rollout of
modern metering equipment and smart metering systems legally mandatory in Germany. Whergaghe past
household customers were mainly equipped with analogue Ferraris meters, modern metering systems consist
of digital meters that are connected to a communication unit (smart meter gateway) via an interface. Modern
metering systems do not transmitany data. They are referred to as smart metering systems when they are
connected to a smart meter gateway, enabling them to transmit the data recorded by the meter.

Default meter operators had until 30 June 2017 to notify the Bundesnetzagentur of their tagng operations.
These notifications also served to trigger a deadline set by the MshG: three years after the notification of
responsibility for default metering operations, ie by 30 June 2020, the default meter operators had to have
installed modern metering equipment in at least 10% of the meter locations that have to be fitted with them
by law. If they have not fulfilled this requirement, they are required to initiate a process to transfer their
default responsibility.

The installation of smart metering systems was able to start when the first smart meter gateway was certified
by the Federal Office for Information Security (BSI) ofi2 December 2018. After the certification of a third
gateway in DecembeR019 and the announcement of technical feasibilitfor certain applications, the BSI

gave the geahead for the rollout of smart metering systems o024 February2020.

By February2020, an Aacherbased company and some default meter operators, mainly municipal utilities,
had started legal action against thBSI's general administrative order determining the technical feasibility of
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the installation of smart metering systems. At the time of writing, these legal disputes are still ongoing.
However, in an application for an interim injunction, the Higher Administrative Court (OVG) in Minster

ruled in favour of the complainant. Adjustments have been made to the MsbG to remove the resulting legal
uncertainties. The law introducing these amendments (Act transposing provisions of Union law and

regulating pure hydrogen networks in energy industry law) was promulgated in the Federal Law Gazette |

No 47 on 26 July 2021 and entered into force on 27 July 2021. A central amendment to the MsbG was carried
out in section19(6) MsbG, creating a provision protecting vested higg for smart metering systems that have
already been installed and those still to be installed.

A further important step towards creating greater legal certainty in the smart meter rollout was the setting up
and consultation of the Gateway Standardisationommittee, with the Federal Ministry for Economic Affairs
and Energy (BMWi) subsequently agreeing to the expanded Technical Directive G8.091 v1.1 of
23September2021. The Technical Directive focuses on the interoperability certification of smart mete
gateways.

2. Network overview

All energy market players are required as from 1 February 2018 to introduce and exclusively use a new
identification code to identify market locations and meter locations. Since the Monitoring Report 2019 the
term "meter point” has therefore been replaced by the terms "market location” and "meter location”, as
applicable.

Energy is generated or consumed in a market location. The market location is connected to the network by
means of at least one line. The market location is armecting point for supply and balancing.

A meter location is a location at which energy is measured and that has all the technical equipment required
to collect and, if necessary, transmit the meter data. All relevant physical quantities at a point in ¢irare
collected no more than once at a meter location. The term "meter location" corresponds to the term "meter"
within the meaning of section 2 para 11 MsbhG.

2.1 Network balance

The network balance provides an overview of supply and demand in the German elégity grid in 2020. Total
electricity supply was578.3TWh, comprising a net total of electricity generated 0$30.7TWh (including
10.3TWh from pumped storage) and crossorder flows'! from abroad amounting to47.6TWh. Total
electricity consumption was572.1TWh, including 444.2TWh for final consumers and 11.8Wh for pumped
storage stations from the general supply networks. The amount of energy consumed by pumped storage
stations is 1.5TWh higher than the amount generated because of the electricity aded for the pumping
process (power station internal consumption). The net total of electricity generated but not fed into the
general supply networks (industrial, commercial and domestic own use) wa3.8TWh. It can be assumed that
the actual value for slf-generation is higher, because only data for plants generating WO or more are
reported to the Bundesnetzagentur. Distribution and transmission losses amounted 2@.2TWh and physical
flows to other countries65.4TWh. The sum of the individual entres for use minus pumping losses is around

1 The physical flows, and not the trade flows, are decisive for the network balance. Trade flows (6% of exports ad 47.6TWh of

imports) are different from physical flows in the interconnected alternating current system.
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572.1TWh. The difference between this and the total supply &78.3TWh is6.1TWh or 1.1%. Supply and
demand from the monitoring survey are therefore almost balanced. The difference 6f1TWh is due to the
complex structure of the data survey involving a large number of different market players.

Electricity: network balance 2020

TSOs DSOs Total 2020 Total 2019

Total net nominal generating capacity as at 31 Decembel

2020 (GW) 233.8 226.4
Facilities using non-renewable energy sources 103.3 102.0
Facilities using renewable energy sources 130.6 124.4

Generation facilities eligible for payments under the 126.7 120.2
Renewable Energy Sources Act

Total net generation (including electricity not fed into

general supply networks) (TWh) 530.7 561.3
Facilities using non-renewable energy sources 294.1 332.5

Pumped storage 10.3 9.8
Facilities using renewable energy sources 236.6 228.9
Generation facilities eligible for payments under the 2220 221.9
Renewable Energy Sources Act
Net amount of electricity not fed into general suppl
un® o1 B ecincty e d HPPY 33.8 38.1
networks (TWH}

Losses (TWh) 9.9 17.3 27.2 26.9
Extra-high voltage 8.1 <0.1 8.1 7.7
High voltage (including EHV/HV) 1.8 3.1 4.9 4.8
Medium voltage (including HV/MV) 5.7 5.7 5.7
Low voltage (including MV/LV) 8.6 8.6 8.7

Cross-border flows (physical flows) (TWh)

Imports 65.4 69.8
Exports 47.6 39.4

Consumption (TWH}! 26.1 418.1 456.0 472.6
Industrial, commercial and other non-household 26.1 292 4 318.5 336.5
customers
Household customers 125.7 125.7 123.7
Pumped storage 11.8 124

[1] Own use by industrial, commercial and domestic users, excluding consumption by Deutsche Bahn AG for traction purposes
[2] Including consumption by Deutsche Bahn AG for traction purposes

Table1: 2020 network balance based on data from TSOs, DSOs and power plant operators
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Electricity: supply and demand in the electricity supply system in 2020
(TWh)
Imports (physical Net electricity generatioRumped storage

flows) (exclucingpump storagg
—
10.3(9.8)
520.4 (551.5) S 578.3 (600.7)
B N _ _ _ _ _____________m===T
—

Exports (physical
flows)

65.4 (69.8) 444.2 (460.2) Losses
S 572.1 (607.4)

UNB: 9.9 (9.3)

VNB: 17.347.6

11.8 (12.4)

Electricity generated and gy consumers  Pumped storage*
not fed into supply Consumption
networks

* This is the amount of electricity taken from the network by pumped storage stations, ie the amount required for the puzeg.p
The values in brackets are for 2019.

Figure 1: Supply and demad in the electricity supply system in2020

2.2 Electricity consumption

For 2020 a gross electricity consumption reported for the monitoring survey of 532T8Vh can be derived
from the network balance presented ir2.1 This gross consumption comprises the sum of gross electricity
generation from renewable (237.8Wh) and non-renewable (312.8Wh) energy sources and crossorder
flows into Germany (47.6IT'Wh) less the crosdorder flows out of Germany (65.4Wh) 12 Grossgeneration is
higher than net generation because it includes power station internal consumption. Generation from
renewable energy sources thus accounted for 45% of gross electricity consumptior2@20.

12The actual figure is higher, because power station internal consumption and electricity volumes from sgineration plants with an

installed capaity of 10 MW or higher are included in the monitoring.
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Electricity: final consumption by customer category

Category TSOs DSOs TSOs + DSOs Percentage of
(TWh) (TWh) (Twh) total (%)
510MWh/year <0.1 119.1 119.1 27%
10 MWhlyear - 2 GWh/year 0.1 1154 115.5 26%
> 2 GWhlyear 26.0 183.6 209.6 47%
Total 2020 26.1 418.1 444.2 100%
Total 2019 26.8 433.4 460.2

Table2: Final consumption (excluding pumped storage) by customer category based on data from TSOs and
DSOs

Electricity: final consumption by load profile

Categor TSOs DSOs TSOs + DSOs Percentage of
gory (TWh) (TWh) (TWh) total (%)
Interval-metered customers 26.1 261.0 287.1 65%
Standard load profile customers 157.1 157.1 35%

Household customers
within the meaning of 125.7 125.7 28%
section 3 para 22 EnWG

Total 2020 26.1 418.1 4442

Total 2019 26.8 433.4 460.2

Table 3: Final consumption (excluding pumped storage) by load profile based on data from TSOs and DSOs

The values in the table above show the ceamption of electricity in 2020 by final consumers in the network
areas of the transmission system operators (TSOs) and distribution system operators (DSOs) participating in
the survey (consumption excluding pumped storage). Total consumption from the DSO®tworks was

around 418.1TWh and from the TSOs' networks 26. IWh. Table2 shows that although the number of

customers with an annual consumption of more thar2 GWh is relatively small, these customers account for
nearly half of the total consumption in Germany. Customers with an annual consumption between 1MWh

and 2GWh accounted for 26% of the total consumption i”2020. The largest customer group in terms of
numbers comprises final consumers with an annual consumption of up to MWh. This group compises

almost exclusively household customers, but also smaller commercial customers. They represented 27% of the
total volume in 2020.

A household customer consumed on average about 2,388h in 2020, according to data from DSO8The
highest household cusomer consumption was in the band between 2,500/h and 5,00kWh and totalled
about 43.1TWh, according to data from electricity suppliers. The average consumption for this representative

13 Household customers as defined in sectiod para22 EnWG
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case was about 3,3838Vh, and the total number of market locationsaround 12.7m. The largest number of
household customers with around 16.7m market locations are in the band between 1,890h and 2,50kWh.
The total amount of energy consumed by this group was around 29I10vh and the average 1,73@Wh.

2.3 Network structure cata

The TSOs and 84BSOs took part in the 202Monitoring Report data survey!* As at 2November 2021, a total
of 873DSO0s were registered with the Bundesnetzagentur.

Electricity: TSOs and DSOs in Germany

2016 2017 2018 2019 2020 2021
TSOs with responsibility for control 4 4 4 4 4 4
areas
Totals DSOs 875 878 890 883 879 873
DSOs with fewer than 100,000 798 297 809 803 799 791
connected customers
DSOs with fewer than 30,000 607 625 614 645 678 674

connected customers

Table4: Number of TSOs and DSOs in Germany from 2062021

The following table shows the network structure figures "circuit length" and "market locations" for the TSOs
and DSOs. Since 2018 the market location is the unit in the energy market in which connections are counted
for delivering and balancing. It is ahays used when referring not to the technical connection but to the
contractual relationships behind the technical connection. The number of customers, for example, is counted
via the market locations, whereas the number of installed meters is counted vigetmeter location. The meter
location thus forms the technical equivalent to the market location, though a onéo-one relationship does

not exist. Multiple meter locations can be assigned to one market location, and in another possible scenario
multiple market locations can be assigned to one meter location.

14 Data reported for TenneT GmbH's offshore holding companies are included in the monitoring under TenneT.
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Electricity: network structure figures 2020

TSOs* DSOs Total

Network operators (number) 8 875 883
Total circuit length (thousand km) 37.5 1,883.2 1,920.7

Extra-high voltage 37.3 0.2 37.5

High voltage 0.2 94.6 94.8

Medium voltage** 524.5 524.5

Low voltage** 1,263.9 1,263.9
Total final consumers (market locations) 05 51.094.3 51.994.8
(thousand)

Industrial, commercial and other non- 05 2.856.4 2.856.9

household customers

Household customers 49,137.9 49,137.9

* Figures include offshore holding companies and Baltic Cable AB
** The 2019 total circuit length figures for medium and low voltage were not correct. The correct figures are 520.7 thousand km (me
voltage) and 1,241.4 thousand km (low voltage).

Table5: 2020network structure figures based on data from TSOs and DSOs

The circuit length at TSO level was 37,58@n in 2020. The total number of market locations of final
consumers in the TSOs' networks was 528. Almost all of these market locations were intematered, in
other words average consumption was recorded at least every quarter of an hour.

The DSOs' total circuit length at all network levels as at Becember 20 wasaround 1.88mkm. As shown in
the following figure, the majority of the DSOs included in the data analysis (708 84%) have networks with a
short to medium circuit length (lines and cables) of up to 1,080n. These DSOs servé3m or14% of all
market locations in Germany. A total of 13DSOs have networks with a total circuit length of more than
1,000km. These network operators supply 44.7m market locations, about 86% of the total.
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Electricity:market locations by federal statat DSO level 2020
(millions)

Hamburg 1.18
B
Lower Saxon' 4.74

Bremen 0.45

North Rhine-Westphalic  11.25

NI
HH
*' S

Saarlanc 0.66
Rhineland-Palatinate 2.51

Hesse 3.83
BadenWirttemberg 6.62
r Schleswig-Holstein 1.85

Vlecklenburg-Western Pomerani 1.13

Brandenburg 1.70
Berlin 2.40
Saxony-Anhali 1.53
Saxony 2.85
Thuringia 1.42
Bavarie 7.89

Figure 2: Market locations by federbastate at DSO level based on data from DSOs

Electricity:market locations by federal state at TSO level 2020

(number)
Hamburg 16
Lower Saxon' 62
Bremen 1
North Rhine-Westphalie 70
Saarlanc

Rhineland-Palatinate

Hesse 10

BadenWirttemberg 12

Schleswig-Holstein 24

Vlecklenburg-Western Pomerani 9

Brandenburg 14

Berlin 2

Saxony-Anhalt 41

Saxony 2

a Thuringia 5
Bavaris 13

Figure 3: Market locations by federal state at TSO level based on data from TSOs

15Beginning this year, market locabns for operational consumption and vehicle charging points are not counted as market locations at
TSO level.
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Electricity: DSOs by circuit length in 2020
(number and percentage)

5 UGO E§

342
41% >250kmé&
5 600 Eg§
205
24%
> 8,000 km
25
3%
>4 ,000 km & >5oo km &
UWOO fc‘bek wOOO EG§
wO O O Eg 161
2% 91 19%
11%

Figure 4: Number and percentage of DSOs by circuit length based onta&om DSOs

Electricity: DSOs by number of market locations supplied
in 2020 fumber and percentage)

> 500,000 L w x

18 owOOO
> 100,000 & .20 68
5 uOOWOOO\ 8%

> 1,000 &
5 60wW000
277
33%

Figure5: DSOs by number of market locations supplied based on data from DSOs

The number of market locations of final consumers in the DSOs' network areas was around 52.0m, of which
about 49.1m were for householdustomers as defined in sectioB para22 of the Energy Industry Act (EnWG).
Around 395,679meter locations were intervalmetered.
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As in the previous year, more than three quarters of the DSOs supply 30,000 or fewer market locations, while
10% of the compaies supply more than 100,006harket locations.These 10% supply about 75% (39.2m) of all
market locations.

3. Market concentration

As in the previous years, an extensive analysis of market power was not carried out since this would go

beyond the scope of thenonitoring report. A residual supply analysis, which is of essential importance in the
0nGéi| EOkNi e&gOgNI | jkOaNeai o7k Ollilléca gOkEI N J7TRi
included in the report.® Instead this report will be basean indicators which are less complex to identify.

An extensive market power analysis is provided in the second report on competitive conditions in the

i 8i aNkéaeNs aiGi kONeTG | iaNTk dzkkdOKkEiIi N wi Rik zi]T7TkNtL
28 December 2020 in accordance with Section 53 of the German Competition Act, GWB. The analysis is largely

based on data from the information system of the transmission system operators pursuant to the EU

regulation on electricity transmission system operation (famerly energy information network) on the use of

power plants over the year and on publicly available data. This is used to determine thecatied Residual

~A]j] &8 OGéifF diz~0L)¥ §Cél ¢eéGéif | CiRlI NiT RCOGN ifFNiGN C
meeting the demand for electricity. It takes account of the fact that at every given period the amount of

electricity produced has to match the amount required and that storage facilities are available only to a very

limited extent. This index can thusbe used to measure the extent of market power held by a company as the

latter can significantly influence the amount of electricity available by the way it operates its power plants and

0 e.g. by strategically withholding capacity can also significantlyinfluence the electricity price.

The results of the analysis carried out in the assessment of the RWE/E.ON merger have shown, and both

| falikni GNgé jrnaece|l Cié gOKEI N jTRik kiJTkN|l CO® 47 Gog
during a significant number of hours in the year, i.e. they are indispensable for meeting the demand for

electricity. However, the number of pivotal hours has still not yet reached the level necessary to presume a

dominant position. Nevertheless, it cannot be ruled outtid NCi i F Ni GN T g NCi €&Gécl|Jic
conventional power plant fleet will increase in future due to the general market shortages resulting from the

g0l N NRT | NOai|l] &G jCOleca TaN Gnaei Ok O0Gé adba 7T Ri«k
degree in excess of the threshold above which market dominance is presumed.

For the purposes of this report the identification of possible market power will be based on the degree of
market concentration, which in turn will be determined by the market share distribution of the players on the
respective market. Market shares are generally a good reference point for estimating market power because
they represent (for the period of reference) the extent to which demand in the relevant market was actyall
satisfied by a company’

16 Cf. Bundeskartellamt, press release of E&bruary2019, B828/19 RWE/E.ON minority shareholding with background paper;
Bundeskartellamt, repat of 21 December2019, Competitive conditions in the electricity generation market (Market Power Report)
2019, pp. 23 ff.; Bundeskartellamt, report of ZBecember2020, Competitive conditions in the electricity generation market (Market
Power Report) 2020pp. 20 ff., and previous to this, Bundeskartellamt, Sector Inquiry into Electricity Generation and Wholesale
Markets, 2011, pp. 96 ff.

17 cf. Bundeskartellamt, 2®eptember2019, Guidance on Substantive Merger Control, para. 25.
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The Herfindahl-Hirschman Index or the sum of the market shares of the three, four or five competitors with

NCi eOkail N gOKEi N | COki | d7BGRIRCRG)Ge tyfically GaditoaGdpreeMé 7 G k ON
the market share distribution. The larger the market share covered by only a few competitors, the higher the

market concentration.

In the current reporting year 8 and also as a result of the historically evolved structure of the electricity
markets 0 the points of reference for the analysis of electricity generation and firstime sale of electricity

were the five largest electricity providers RWE AG, EnBW AG, LEAG GmbH, Vattenfall GmbH, E.ON SE (only
first-time sale of electricity) and Uniper GmbH (only electricity geeration capacities). At the same time, these
businesses far surpassed other producers with regard to electricity generation capacities and electricity
volumes fed into the grid (in the following CR5).

However, there are also major differences between thieé largest electricity producers. With a clear market
share lead of 25.3% (electricity sales volume) and 22.0% (electricity generation capacity), the market leader
RWE is followed by four other electricity producers with market shares between 14.9% angds.of the

volume sold and between 10.4% and 7.9% of the generation capacity.

As in 2019, the points of reference for the analysis of end customer supply in 2020 were the four strongest
suppliers, which, unlike previously, were only partly identical with tte largest market players in the firstime

sale of electricity. For instance, the sale of electricity to end customers has changed in that in the course of the
RWE/E.ON transactio®® many business activities were shifted from one company to the other, leadj to

RWE now concentrating on the generation and firstime sale of electricity as well as electricity wholesale
whereas E.ON focuses on the operation of electricity distribution networks and the distribution of electricity.

Details on the calculation mehod: The report examines the market concentration on the economically

significant market for the generation and firsttime sale of electricity and on the two largest electricity retail

markets. For reasons of simplicity, the market shares on the electricitetail markets are estimated using the
kéTigecOGai ¢gi NCiétz 8§8Ci ¢gOk Ei-Nmelsaekelettriciy &e di @é othgrOk Ei N o1
hand calculated using the group market share method under competition law, which produces more accurate

reaults (for details on the differences between the two calculation methods see the box below).

18 For further details seeMonitoring Report 2019, pp.505 503.
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Calculation of group market shares under competition law vs. calculation of market shares using the
KeT GCgOgai! Gitalek

In order to calculate the market shares it first has to be defined which companies (legal entities) are to bg
considered affiliated companies and consequently a corporate group. This implies that there is no
(substantial) competition between the individudcompanies of a group.

17Tg] i NENETG 0OR nlil NCi a1 GaiJN T kOosogéee&eONi
establish whether a dependent or controlling relationship exists between companies. The turnover or sal
of each controlled companyare fully attributed to the company group; the sales of a company that is not
AT GNkiTeeié Oki GI N Oééié NiT NCi -rdaibasis)OQypicaiexdmplg df 4
controlling relationship is a scenario in which the majority of thevoting rights in an affiliated company

are held by another company. Controlling relationships may also arise for other reasons, for example,
interlocking management or a controlling agreement. If several companies act together in such a way thé
they can pintly exercise a controlling influence over another company (e.g. because of a shareholder
agreement or consortium agreement), each of them is considered a controlling company. Investigating a
assessing which companies belong to a certain group undee#e principles can sometimes be rather time
consuming.

For this reason, group affiliation is predominantly assessed in the course of energy monitoring by applyin
theconsid k Oaés | ¢égjeéeik kéT gecOGai ¢gi NCTétz §Ci |18
shareholder holds at least 50% of the shares in a company. If a single shareholder holds more than 50%
a7 97 O0Gs$1 1 | COkil Z NCON aibuted tOW6isshdrehdldérglfitwo sHaréhbldersa i
idaC Cieé GUO 7o O a719g70Gs$1 | | COkilz NCis§ Rees
holds 50% of the shares with all other shareholders holding shares of less than 50%, half of tles gall be
attributed to the largest shareholder; the remaining sales will not be attributed to any of the remaining

| COki Cieéiklz Op GI | COkiCieéik Creél O | COki 1
any shareholder (in this casd¢he company is the parent company).

In the case of majority shareholding, the two calculation methods usually produce the same results.
However, a controlling relationship can also occur under a minority shareholding and would not be
identified as such wha applying the dominance method. A calculation of market shares using the
dominance method therefore tends to underestimate the market shares of the strongest company groups
particularly when there are strong joint ventures active in the market.
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3.1 Electricity generation and firsttime sale of electricity

In its normal practice the Bundeskartellamt defines a relevant product market for the generation anilst-

time sale of electricity with physical fulfilment (market for the first-time sale of electricity). Electricity

generation volumes and the required generation capacities only belong to the market for the fitstne sale of

electricity as defined abovéf the volumes produced are fed into the general supply grid, are suitable to meet

NCi aiGikOe& ¢éi g0Gé oTk i&iadaNkeaeNs OGé Oki NCikigiTki &
requirement is not fulfilled in the case of electricity generatees T k NCi [ kT énai kl | TRG &7 Gl n
current as well as balancing energy, reserve capacities and redispatching. On the supply side, electricity

generation volumes which are subject to other market and competition conditions, e.g. due to specifigde

obligations, are not to be included in the market for the firstime sale of electricity. Equally, electricity

generation which is remunerated under the Renewable Energy Sources Act (EEG) is therefore also not

considered part of the market for the firs-time sale of electricity for the purpose of the monitoring report.

In its case practice the Bundeskartellamt has recently applied the following criteria for the calculation of
market shares®.

The market shares are generally assessed according to feeduantities (not capacities). Electricity
remunerated according to the fixed remuneration system under the Renewable Energy Sources Act (EEG) or
according to the historically sometimes optional direct marketing is indirectly included in the residual supply
analysis (see above) by way of the mentder effect, but not in the calculation of the market shares on the
market for the first-time sale of electricity applied here? Electricity from renewable energy resources (EEG
electricity) is generated and fed ito the grid regardless of the demand situation and electricity wholesale
prices. EEG plant operators are not exposed to competition from other suppliers whose electricity generation
is not remunerated under the EEG system. In the case of drawing rightse ttorresponding amounts or
capacities are attributed not to the power plant owner but to the owner of the drawing rights, provided the
latter decides on the use of the power plant and bears the risks and rewards of marketing the electri€ity.

In geographial terms the Bundeskartellamt defined the market for Germany and Luxembourg as a single
market after the bidding zone with Austria was split on Dctober20182? Data on electricity generation was
collected from the five largest companies with a market sharexceeding 5% based on the above definitions. In
terms of the first-time sale of electricity these were RWE, LEAG, EnBW, E.ON and Vattenfall. However, in
terms of the electricity generation capacities of their own power plants including drawing rights tother

power plants, the five largest companies were RWE, EnBW, LEAG, Vattenfall and Uniper.

The results of the survey on volumes of electricity generated in 2020 are shown in the table beata from
the previous year is shown for comparison.

19Cf. Bundeskartellamt, case summary of 3Mlay 2019, B828/19 RWE/E.ON minority shareholding; explained in detail in the
onGéi| EOk Ni & ¢& Opeaddmber201i1,38894/E17 RWVE/Stadwerke Unna, parag2 ff.

20cf. Bundeskartellamt, Sector Inquiry Electricity Generation and Wholesale Markets, pp. 73 f.

21cf. Bundeskartellamt, Sector Inquiry Electricity Generation and Wholesale Markets, pp. 93 f.

2. Fj kil 188 THENEEGIi é @7k NCi g atofl2XDededlipd 2018, Gonpéliiive dbridiGand in the Glectiditg & Og NI | ki |
generation market (Market Power Report) 2019, p4.
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Electricity: Electricity volumes generated by the five largest German electricity producer:

Germany 2019 Germany 2020

Company TWh Share Company TWh Share
RWE 78.9 26.0% RWE 67.8 25.3%
LEAG 49.C 16.2% LEAG 39.9 14.9%
EnBW 38.3 12.7% EnBW 26.€ 9.9%
E.ON 26.6 8.8% E.ON 25.7 9.6%
Vattenfall 19.5 6.4% Vattenfall 15.C 5.6%
CR5 212.2 70.1% CR5 175.0 65.3%
Other companies 90.6 29.9% Other companies 92.8 34.7%
Total ne_t electricity 302.€ 100% Total ngt electricity 267 100%
generation generation

Table6: Electricity volumes generated by the five largest German electricity producers based on the definition
of the market for the first-time sale of electricity (i.e. excluding EEG electricity, traction current, electricity for
producek | | T RG &7 Gl fig] NéT GLJ

The aggregate market share of the five strongest companies in the market for the fitiste sale of electricity

in the German market area including Luxembourg amounted to 65.3% in 2020. Their market share was still
70.1% in 2019. Theotal net electricity generation which was not entitled to payments under the EEG fell by

35 TWh to altogether 267.8 TWh compared to the previous year. One reason for this is that further capacities
were withdrawn from the market and partly replaced by impats andd as a result of the Covidl9 pandemico
consumption decreased significantly. At the same time electricity generation from renewable energies
entitled to payments under the EEG reached a new record level of around 221V8h (211.0TWh in the

previous year), consequently continuing to replace electricity generation not remunerated under the EEG.
179g] Oki é N7 NCi jkioeéinl $iOkZ z,;11 §gOkEi N | COki
EnBW and Vattenfall also fell considerably.

Regarding the comparison over time as illustrated below, it has to be taken into account that in 2017 E.ON and
Uniper were considered a company group. Since 2018, E.ON and Uniper have been regarded as two separate
companies following the sale of Uniper, includinga large part of its plants, to the Finnish energy company
Fortum. In spite of this, the volume of energy generated, in particular by the remaining E.ON nuclear power
plants, still accounted for approx. 9.6%; this volume includes to a lesser extent the Bena@enerating units
acquired from RWE via its shares in Innogy.
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Elektrizitat: Anteil der funf absatzstarksten Unternehmen auf dem
Stromerstabsatzmarkt

363,5TWh
350,8 TWh

302,8 TWh

265,3 TWh

®m Andere

HEnBW
Vattenfall

EE.ON

B RWE

BLEAG

2017 2018 2019 2020

Figure 6: Shares of the five largest companies on the market for the firsine sale of electricity in the German
market area

The total amount of electricity generation capacities available in 2020 was approx. 9&BW; compared to 2019,

this increased by 2.%W due, among other things, to the commissioning of the Datteln 4 ceéited power

] OGN dzmGéj ikl 17T Gl ikni GNé&s$Z NEGW it 20i9ltd52.&\Wijn F0REINE | |
| eéNi Tg NCél Z NCi gécoi ¢&O0k-EEQgNneratid] chpadtiéskavailabld fa @se on 7 o
the market for the first-time sale of electricity was 56.7% in 2020 and thus slightly below the 57.5% meddn

NCi Jkicwéinl $iOkz ON COl Ni ai GiNié Ciki NCON ; zZkel]|
subsidiary PreussenElektra) were not included in the CR5 share of German 0BG generation capacities

because E.ON was not one of thevéi largest producers in terms of generation capacities. In addition, the

capacities of the Innogy shareholdings, which were transferred to E.ON onB&cember2019, have

meanwhile been largely retransferred to RWE.

O

= D
o

The joint market share of the five largesproducers and consequently the degree of market concentration is
likely to decrease further as a result of the planned shualown and decommissioning of further nuclear power
plants and coaifired power stations. However, this deconcentrating effect cauddy shut downs will at the
same time result in market shortages and in this way increase the competitive importance of the remaining
capacities, which is manifested in the residual supply index. The RSI will be determined in the next market
power report for 2021.
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Elektrizitat: Kapazitaten der funf grof3ten Stromerzeuger

Deutschland Deutschland

31. Dezember 2019 31. Dezember 2020
Unternehmen GW Anteil Unternehmen GW Anteil
RWE 20,2 22,4% RWE 20,4 22,0%
EnBW 11,0 12,2% EnBW 9,6 10,4%
LEAG 7,8 8,6% LEAG 7,8 8,4%
Vattenfall 7,5 8,3% Vattenfall 7,5 8,1%
Uniper 54 6,0% Uniper 7,3 7,9%
CR5 51,8 575% CR5 52,6 56,7%
Andere 38,4 42,50, 1ndere 40,0 43,3%
Unternehmen Unternehmen
!(apazﬂaten 90.2 100% 'Kapa2|taten 92.6 100%
insgesamt insgesamt

Table7: Generation capacities of the five largest electricity producers

To sum up, it can be said that, in terms of generation volume, the market for the firiine sale of electricity in
the German market area contined to be concentrated in 2020 with a CR5 of 65.3% {efble6). In the

previous year, the CR5 had still amounted to 70.1% and in 2018 even to 73.9%. Hence the degree of market
concentration in the German market area has decreaseder the years.

In addition to the degree of market concentration which further decreased in 2020, other factors are also to be
taken into account in assessing the market power situation. In the 2020 reporting year these factors suggested
a downward trendin market power, which is, however, no longer the case. Currently, there are generally more
electricity generation capacities in Germany than required to cover demand. In 2020 capacities expanded,;
however, this trend should be reversed following the firsshut-downs of coatfired power plants and the full
decommissioning of nuclear power plants. An increased part of the electricity demand is covered by the feed
in of renewable energy with regard to which the market shares of the five large suppliers arestahtially

below those of conventional power generation. The demand for EEG electricity therefore no longer has to be
satisfied on the market for the firsttime sale of electricity.

§Cél gTGENTkeéeGa kijJTkN a7 GNOE G| ksirkEE® édctricity@endration ing & cei |
order to provide a rough estimate of the effects which the exclusion of EEG electricity has on the degree of

market concentration in the market for the first-time sale of electricity. In line with the survey on the

generation and first-time sale of electricity which is not remunerated under the EEG system, the producers
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were also asked about their generation volumes and capacities of EEG electricity, which were then put in
relation to the overall market data. In terms othe EEG subsidised generation volume (same companies as
with regard to the generation volume, i.e. excluding Uniper) the share of the five largest companies in the
German market area was around 5.5% in 2020. In the previous year it was still around 49%riins of EEG
generation capacities, the share of the five largest producers (here including E.ON and excluding Uniper) was
around 3.6% in 2020 compared to 4.0% in the previous year.

The improved use of transmission capacities for electricity imports ascansequence of increased market
coupling can help limit the scope of action on the market for the firstime sale of electricity. These additional
aspects are not reflected in the market shares illustrated but would be taken into consideration in an exige
analysis of market power, particularly in a residual supply analysis (see above). With regard to the future, it
should ultimately also be borne in mind that the decommissioning of still existing German nuclear power
plants, envisaged for the end of Z2 at the latest, and the shutlown of further coal-fired power plants are
factors that will result in shortages on the market for the firstime sale of electricity and also bring about
changes in the market structurd.B.1.8.3

3.2 Electricity retail markets

In the electricity retail markets the Bundeskartellamt differentiates between customers whose consumption is
measured on the basis of metered load profiles and customers with standard load profiles. Metered load
profile customers are generally industrial or commercial customers. Standard load profile customers are
generally consumers with relatively low levels of consumption such as household customers and smaller

commercial customers. The distribution of these customets i &€i @aNk ¢ a¢ NS &7 Gl ngj] NEeT G 1

intervals is based on a standard load profile.

The Bundeskartellamt most recently defined a Germanyide market for the supply of electricity to metered
load profile customers. For the supply of electricity totandard load profile customers the Bundeskartellamt
has so far differentiated between three product markets:

(i) supply with heating electricity (networkbased definition),
(i) default supply (network based definition),

(i) supply on the basis of speci@ontracts (without heating electricity, defined as a national marked

Ki &i OGN a7 GNk OaN| Oki «ki @i kk imbonitdiing report oyl irf the &ahtéxéof 4 7 G Nk
defining the market under competition law. For the purpose of the monitoring report, these contracts are
TNCikReél i «kiopéikadiee NTa106NkGANE RENC NCi ¢éioOnéeNr| njj e

~¢Gai NCi ; Gikas$ O0Génl Nké #aN dz G, GLI GT &7 Gaik nlil

23cf. Bundeskartellamt, decision of 38lovember 2009, B8107/09, Integra/Thiiga, paras. 32 ff.
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NCOG NCi &7 a0 e& Inékhemymoaithring tiiejsjles wolurres df individual suppliers (legal

entities) are collected as national total values. In the case of standard load profile customers, a differentiation
is made between heating electrity, default supply and supply under a special contract. The following analysis
is based on data submitted by 1,413 electricity providers (legal entities) (2019: 1,429 electricity providers).

Based on the information provided by suppliers, in 2020 around 3% TWh of electricity were sold to metered
load profile customers and around 133.8Wh of electricity to standard load profile customers; 11.2Wh of
the total sales to standard load profile customers consisted of heating electricity. Of the remaining B2Z2Nh
sales to standard load profile customers without electric heating, 25I'Wh went to standard load profile
customers with default supply contracts, i.e. around 20.5%; the remaining 9TWh went to standard load
profile customers with special contrats, i.e. around 79.5%. By comparison: In 2019, 259Ah of electricity
were sold to metered load profile customers and 156.9 TWh to standard load profile customers, which is
significantly higher compared to the current reporting year. Approx. 13.5Wh of the total sales to standard
load profile customers consisted of heating electricity and 33Vh went to standard load profile customers
with default supply contracts and 110.TWh to standard load profile customers with special contracts. The
significant decline in 2020 is presumed to be largely caused by the effects of the Cad\dpandemic. In
addition, there has been a slight shift from previous standard load profile customers with default supply
contracts to standard load profile customers with specialontracts.

Based on the data provided by the individual companies, it was determined which sales volumes were
attributed to the four strongest companies in each market segment. The aggregate sales volumes were

attributed to the four strongest companiesué Ga NCi kéT geé GcO0Gai gi NCT ét Oaarv

above. This provides sufficiently accurate results for the purpose of this analysis. With regard to data on
percentages, it should be borne in mind that the monitoring survey of the electricity gpliers does not cover
the entire market and that some suppliers could not provide data on quantities so that only approximate
market volumes were recorded. The quoted percentages therefore merely approximate the actual market
shares.

When comparing the figures to those of 2019, it is to be noted that in 2020 there were considerable shifts in
the retail markets, particularly due to the shift in business activities between RWE and E.ON (see above). For
one thing, the market shares changed and as a consequetitte ranking of the large electricity providers also
changed, resulting in the fact that the current CR4 companies are only partly identical with those in 2019. For
another, due to these shifts a distinction had to be made for the first time in 2020 betmethe CR4 companies

for the individual market segments since the differences between the strongest companies had become
significant. This also explains the partly considerable changes in the CR4 figures from 2020 compared to 2019;
as a result, the figurefor both years are comparable only to a limited extent.

In 2020 the four strongest companies (currently E.ON, RWE, EWE andElgie) sold a total of around
60.8TWh on the German market forthe supply of electricity to metered load profile customers . Their

28 Ci Nikg kljiaeds toil@of BaBkettici)rid G4 Concessidn Feds Drdinance (KAV). The term continues to
be important for the calculation of the concession fee and has also been the subject of abuse proceedings and sector irsgfieating
i i aNkEaeNSIOneNCiHzOGEk glOerRADAEL) | 1]jjest OGé kljiaebde a7 GNk OaNt
competition law and will continue to be used because they are legally defined.

Ok i
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aggregated market share thus amounted to 28.5%. In the previous year, the four largest electricity providers
still sold as much as 63.0 TWh, which was equivalent to a share of 24.5%. The market share of the CR4
companies on the market for metered load priile customers thus increased despite lower supply volumes in
absolute terms. Nevertheless, this figure is still far below the statutory thresholds for the presumption of a
(joint) dominant position (Section 18(4) and (6) GWB). The Bundeskartellamt assuthasthere is currently

no dominant supplier on the market for the supply of metered load profile customers.

In 2020 the cumulative sales of the four strongest companies (currently E.ON, EnBW, Vattenfall and EWE) on
the German market for the supply of eletricity to standard load profile customers with special contracts
(non-default supply and excluding heating electricity) amounted to around 41TWh & an increase from 37.5
TWh in the previous year. The CR4 on this market thus amounted to approx. 42.892020 (2019: 34.1%). This
development shows that the four currently largest electricity providers were able to increase their supply
volumes contrary to the general market trend (significant decline in supply quantities). Nevertheless, this CR4
figure is dill far below the statutory thresholds for the presumption of a joint dominant position. The
Bundeskartellamt assumes that there is currently no dominant supplier on the German market for the supply
of electricity to standard load profile customers with pecial contracts (excluding default supply and heating
electricity).

The cumulative sales of the four strongest compani&q{currently E.ON, EnBW, Vattenfall and EWE) on the
German market for the supply of electricity tostandard load profile customers with default contracts
amounted to around 13.2T'Wh of the total default supply volume of around 25.ZWh. The share of the CR4
companies was therefore around 52.6%. In 2019 this was around 41.6% with cumulative sales of the CR4
companies of 13.9 TWh and a totalefault supply volume of 33.4 TWh. The significant overall decline in the
supply of electricity to customers with a default contract did not apply to the four largest electricity providers
to the same extent.

In the exclusive supply otheating electricit y to standard load profile customers, the currently four strongest

4797 0Gei |l | Neege Cieé O kieONewies | NkTGa JT71E&NETGZ LTR
electricity business to Lichtblick GmbH in 2020, the composition and the mieet shares changed within the

CR4 group. The cumulative sales of the CR4 companifes Germany were around 6.8 Wh of the total

1128, ¢ o7k Ci ONéGa iéeiaNkeaéeNsz §Ci 1zU0I1| | CcCOki NCnl Og¢g°
1.9 percentage paits compared to 2019 (56.9% share).

The shares in sales to all standard load profile customers, i.e. including heating electricity customers and

default supply customers, can also be calculated on the basis of the monitoring data. The total values thus

deti k g6 Gi é é7T GI N aikkil]7TGé Ni NCi o0nGéil EOkNigeObOgNI| é
market but are nonetheless indicative of the size of the shares of the strongest companies in a national

analysis involving all standard load profile custorars. The volume of electricity supplied by the currently four

strongest companies to all standard load profile customers was around 60.8 TWh of a total of 133.8 TWh. This

is equivalent to an aggregate share of around 45.5%. In 2019 the volume suppliedheyOR4 companies was

25This is a fictitious value which only serves to illustratethemaE i N 47 Gé e NéT Gl | ¢Gai e¢G NCi O0nGéi| EOk NI
market for the supply of electricity to customers with default contracts is not defined as national in scope.

26This is also a fictitious value, see above.
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still 59.1TWh and their market share was 37.6%. The share in relation to all standard load profile customers is
thus higher than in the analysis based solely on standard load profile customers with special contracts. The
reason for this is that in the areas of heating electricity and default supply the four strongest companieas
illustrated above0 tend to account for higher shares in the German sales volumes than in the area of standard
load profile customers with special contractg¢excluding heating electricity).

Elektrizitat: Anteil der vier absatzstarksten Unternehmen (CR4) am
Stromabsatz an RLMyzw. SLPKunden im Jahr 2020

213,6 TWh

133,8 TWh
71,5%

RLM-Kunden SLP-Kunden

Hm andere Anbieter ECRA4

Figure 7: Shares of the four strongest companies (CR4) in the sale of electricity to final customers in 2020

4. Consumer advice and protection

The Bundesnetzagentur and its energy consumer adeicervice provide support to consumers. They offer
comprehensive information on all issues relating to energy customers' rights and the obligations of energy
suppliers, network operators and meter operators. They also provide information on dispute resatrt and
general developments on the energy market.

In the period up to 30September2021, the Bundesnetzagentur received a total of arourid,800 telephone,
email, online and postal queries and complaints (compared witt3,400 in the same period i2020).This
represents a yeaon-year increase of just ovet0%.

Considering the total number of household customers served (49.Jatectricity and 12.8mgas customers) and
the number of customers who switched supplier i2020 (around 5.4nelectricity and 1.7mgascustomers), the
number of queries and complaints received by the Bundesnetzagentur is very low. These figures do not
include complaints made in writing or by telephone about unsolicited marketing calls for electricity or gas
supply contracts. In the firsthalf of 2021, the number of written complaints alone about the energy sector was
nearly 7,400.

In 2021, the energy consumer advice service have so far received nearly 886phone calls from consumers,
5,700emails and 1,10@ostal and online submissios.



52|1 AELECTRICITY MARKET

Number of consumer queries and complaints

2016 2017 2018 2019 2020

Figure 8: Number of consumer queries and complaints

Main subjects of queries and complaints

In the period up to 30September2021, 60%f the queries and complaints received were about electricity. The
majority were againabout contracts (default/fallback supply and competitive contracts), billing, renewable
energy/CHP and supplier switching.

There is still a rising number of queries about "energy transition technologies" in private households. These
include solar PV instaations, and in particular "balcony installations”, heat pumps and electric cars/wallbox
chargers. This topic is closely linked to the issues relating to installing modern metering equipment and smart
metering systems. Household customers also have increagly specific questions as prosumers.

The coronavirus pandemic gave rise to relatively few queries from consumers about the special arrangements
for the right to withhold performance, suspending electricity and gas disconnections, and reduced VAT rates
for energy prices.

New FAQs were published online atvww.bnetza.de/elektromobilitaet in response to the lively interest in
electromobility, public charging infrastructure and private wallbox chargers.

Only 7%of all queries and complaints were specifically about gas issues. The small number of queries about
gas networks reflects the very high level of information provided by network operators to customeadfected
by the conversion from L-gas to Hgas.

The remaining queries (33%) were not specifically about either electricity or gas. They included research
related questions, queries from consultancies, and matters not falling within the Bundesnetzagentugmit.

At the end of July2021, the revised EnWG transposing Directi&U)2019/944 led to an enhancement of
consumers' rights, including those relating to the conclusion of contracts, the information to be specified in
contracts, a summary of contractubconditions, and uniform rules for determining consumption, customers
moving home and credit refunds. In light of this, the range of information provided by the energy consumer
advice service and published online atww.bnetza.de/aktuellesenwgwas updated and supplemented.

Further information for consumers is contained in special boxes later on in the report.


file://///DSWIBN6001/REF_603Monitor$/Temp/Redigieren%202021/www.bnetza.de/elektromobilitaet
file://///DSWIBN6001/REF_603Monitor$/Temp/Redigieren%202021/www.bnetza.de/aktuelles-enwg

BUNDESNETZAGENTUBYNDESKARTELLAMB3

5. Sector coupling

Sector coupling refers to iterconnecting the electricity, heating, transport and industrial sectors. This sector
coupling serves to make electricity usable in the other sectors as well and thus also to promote the
defossilisation of the energy system as a whole. Defossilisation @atur directly through electrification, as in
the case of electric vehicles. Applications that cannot be directly electrified, for example because of technical
restrictions, can be defossilised through the use of synthetically produced gas (pov@rgas) One key
application of sector coupling is the generation of heat from electricity (poweto-heat), for example to heat
private households.

The concept of sector coupling means that the applications lead to an increase in load or consumption for the
electricity system. Sector coupling is not to be seen as an end in itself, however, because the effects on carbon
emissions need to be viewed across the whole energy system. Depending on the technekygcific efficiency

and the level of the carbon emissions assiated with meeting the additional electricity demand, the overall
carbon effects should be positive.

5.1 Hydrogen

Section3 paralOc EnWG defines the term biogas as "biomethane, gas from biomass, landfill gas, sewage
treatment plant gas and mine gas as welk hydrogen produced by water electrolysis and synthetically
produced methane if the electricity used to perform electrolysis and the carbon dioxide or carbon monoxide
used for methanation are mainly and verifiably derived from renewable energy sources Wi the meaning of
Directive 2009/28/EC (Ol 140, 5June 2009, A6)".

The biogas injection overview inl.B.4 includes separate figures for the injection of hydrogen and
synthetically produced methane corresponding to this definition. In2020, seven fatities injected hydrogen
and two facilities injected synthetically produced methane (both figures as at Becember2020). With
2.8mkWh of hydrogen and 0.3mkWh of synthetically produced methane, however, these forms of injection
accounted for only 0.031%of the total amount of biogas injected i2020. The facilities injecting hydrogen
have a total installed electric capacity af1.3MW and those injecting synthetic methane a total installed
electric capacity of8 MW.

In addition to these facilities, thereare a number of other facilities which, however, do not inject the gas
produced into the natural gas network. The majority of these facilities are demonstration and research
facilities. In many cases, exact details of the technical specifications are ailable. However, the total
number of power-to-gas facilities currently in operation, including those injecting into the gas network, is
estimated to be aboutl0, and the total installed electric capacity of these facilities is estimated to be more
than 60 MW.

The scenarios set out in the approval of the electricity scenario framework f8021-2035 and taken into
consideration in the NDP2035 (2021) take account of powdo-gas capacities 08.5GW (A2035), 5.55W
(B2035), 8.%5W (C2035) andL0.5GW (B2040), in each case comprising @3N of power-to-methane capacity
and the remaining capacity for powerto-hydrogen. The powerto-methane capacity potential is considered
to be stable and comparatively small.
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5.2 Electric vehicles

Following the entry into for ce of the Charging Station Ordinance (LSV) in Mar@®16, the Bundesnetzagentur
records the notifications from recharging point operators with details of the charging infrastructure provided
by the operators. All recharging points accessible to the pubtltat have been taken into operation since the
LSV entered into force are subject to the notification obligation. Recharging points not subject to the
notification obligation may also be notified.

By 1July 2021, the Bundesnetzagentur had been notified otatal of 23,363charging stations with
45,36%echarging points; 38,87@echarging points had a power less than or equal to R®/ (normal-power
recharging points) and 6,49%ere high-power recharging points
(seehttps://www.bnetza.de/ladeinfrastruktur ). In2020, the number of charging stations increased By270
and the number of recharging points by10,521.

According to the Kraftfahrt-Bundesamt (KBAS Federal Motor Transport Authority), 865,142xternally
rechargeable passenger vehicles were registered in Germany asJaiyi2021, of which 438,95@ere fully
electric vehicles and 426,19@lug-in hybrids.

5.3 Electrical heat generation

Almost all of today's secalled controllable loads are for electricdbeat generation, in particular using heat
pumps or night storage heating systems. The network operators surveyed levy a reduced network charge for
1,777,85Zontrollable loads. This represents a yeam-year increase of 275,492ads (seé.C.7.2. The increase
is, however, almost solely due to one more DSO supplying data. Without these data, the number of
controllable loads would only be 16,684igher than the previous year.


https://www.bnetza.de/ladeinfrastruktur
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B Generation

1. Installed electricity generation @pacity and development of the
generation sector

1.1 Net electricity generation in 2020

Net annual electricity generation since 2015 is shown Figure 9 and Table8 according to energy sourcé’
Sectionl.B2 "Development of renewable energiesontains a detailed analysis of the annual amount of energy
supplied by installations eligible for payments under the EEG and its develogmt. Renewable energies are
therefore only shown in aggregated form in the following figure and table.

Electricity: development of net electricity generation

(TWh)
583.3 594.3 601.4 6014 592.1 61 3
2 ] ] '\ 530.7
L 154.8 - 180.0 - 180.2 L 204.8 L 5107 ]
3 | ~ 228.9
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—
= 428.5 = 414.3 = 421.3 = 396.6 L 381.4
3325 . 294.1
2014 2015 2016 2017 2018 2019 2020
Nuclear power H Lignite m Hard coal
Natural gas H Mineral oil products Pumped storage
B Waste (non-renewable) m Other energy sources (non-renewable’; Renewable energy sources

Figure 9: Net electricity generation since 2014

Total net electricity generation fell in 2020. Far less electricity was gaated from nuclear power, lignite and
hard coal in particular than in 2019. Growth in the generation of electricity from renewable energy sources
was low.

27 Net electricity generationwas determined on the basis of the Bundesnetzagentur's monitoring report and may differ from
comparable figures published elsewhere.

28 Thermal power generation units can be registered in the core energy market data register (MaStR). Typically, theseusstheat that
is generated by the combustion of a fuel or fuels. The time series has been updated by assigning the thermal power geneunatisrio
the energy sources used to date in the monitoring according to MaStR. Natural gasG\V, Coal: 0.55W, Waste: 0.2GW, Biomass
0.2GW, Other energy sources 0GBW.
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Electricity: development of net electricity generation

(TWh)
2014 2015 2016 2017 2018 2019 2020
Nuclear power 91.8 85.1 78.3 70.5 70.4 69.5 60.9
Lignite 144.5 1425 139.9 137.5 135.9 104.2 83.6
Hard coal 111.6 106.1 103.3 83.5 80.3 534 40.0
Natural gas 50.0 48.7 68.0 72.7 64.4 75.5 81.0
Mineral oil products 3.8 4.3 3.9 35 35 3.1 4.3
Pumped storage 9.5 10.1 9.9 10.2 9.2 9.8 10.3
Waste (non-renewable) 4.3 4.2 4.3 4.3 4.2 4.1 3.9

Other energy sources (non-renewable)  12.9 134 13.6 14.3 13.6 12.9 10.0

Total of non-renewable energy sources  428.5 4143 421.3 396.6 3814 3325 294.1

Renewable energy sources 154.8 180.0 180.2 204.7 210.7 228.9 236.6

Total 583.3 5943 6014 601.3 592.1 561.3 530.7

Table8: Net electricity generation since 2014

The decrease in total elctricity generation in 2020 can be mainly explained by the fall in electricity
consumption compared to 2019 due to the Covid 9 pandemic. Lockdowns led to restrictions in public life
and reduced economic activity®. As a result, less electricity was usedthe industrial and manufacturing
sectors in particular.

Apart from the Covid-19 pandemic, the sharp decline in the use of conventional energy is in part due to an
increase in feedin from renewables, the decommissioning of the Phillipsburg 2 nuclear powglant at the

end of 2019, and the transfer of the two lignitdired power plants Janschwalde E and Neurath C to lignite
security standby status at the end of October 2019. This resulted in a reduction compared to 2019 of around
20% in lignite-fired power generation and of around 25% in generation from hard coal.

29 https:/iwww.destatis.de/DE/Presse/Pressemitteilungen/2021/02/PD21_081_81.html
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The increase in the prices for CO2 certificates led to a relative increase in the price of more-G@hsive
energy sources (and especially of lignite and hard coal) compared to natural gas pguients. This at least
partly explains the increase in the amount of electricity generated in natural gas power plants. Despite the
overall fall in electricity production in 2020 generation from natural gas power plants rose by 7.3% compared
to 2019.

The following figure shows the sources of energy for net electricity generation in 2020 in percent.

Electricity: sources of energy for net electricity generation in 2020
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Figure 10: Sources of energy for net electricity generation in 2020

Trend: The amount of electricity generated from conventional eargy sources will continue to fall over the
next few years, in particular due to the phaseut of coal and the shutdown of nuclear power plants. Part of
this reduction could be substituted with electricity generated in natural gas power plants.

1.2 CO2 emissins from electricity generation in 2020

The Bundesnetzagentur asked operators of power generation units with a net nominal capacity of at least
10MW (per location) to supply data on CO2 emissions from electricity generation in 202@.0r CHP plants,
operators only had to supply data on the share of CO2 emissions attributable to electricity generation.

The results of the survey of power plant operators are provided rable9.

30CO, emissions from eletricity generation were determined on the basis of the Bundesnetzagentur's monitoring report and may differ

from comparable figures published elsewhere.
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Electricity: CQ, emissions from electricity generation
(million tonnes)

CO, emissions Change on
2018 2019 2020 2019
Lignite 152.8 117.0 93.4 -23.6
Hard coal 72.4 47.9 33.1 -14.8
Natural gas 22.5 26.3 29.8 35
Mineral oil products 2.3 1.3 3.0 1.7
Waste 7.5 8.0 7.0 -1.1
Other energy sources 17.2 17.1 10.4 -6.7
Total 2747 217.7 176.7 -41.0

Table9: CO2 emissions from lectricity generation

The reduction in net electricity generation is reflected in lower CO2 emissions for power generation. The
reasons for the decline in power generation are explained in I1BL Power plant operators reportedhat

lignite -fired power plants emitted 93.4m tonnes of CO2 emissions in 2020, which accounted for over half of all
CO2 emissions from electricity generation (52.8%). Hard cdakd power plants emitted 14.8m tonnes of CO2
less than in the previous yeaiThe remaining CO2 emissions originated, as shown in the table above, from
natural gasfired power plants, mineral oil-fired power plants and other energy sources.

1.3 Installed electricity generation capacity in Germany in 2020

The change in total (net) instiéed generation capacity since 2014 is shown Figure 11and Table 10 (including
power plants that are not currently operating in the electricity market but that are, for example, grid reserve
power stations, in lignite-fired power plant security standby or are temporarily shut dowrf}.

31power plant operators were not asked to provide capacity data for the Monitoring 2021 where suchedaiust already be entered in
the core energy market data register (MaStR). This means that the evaluations for 2020 in this report are based on capsteitiakien
from the MaStR and may differ from data in earlier monitoring reports.
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Electricity:development of installed electrical generating capacity
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Figure 11 Development of installed generation capacity since 2014

Unlike in previous monitoring reports, the installed capacity figures are ntonger based on the monitoring
survey but on the core energy market data register. Previous monitoring surveys covered conventional power
plants with a minimum installed capacity of 10MW. Power generation units must be registered in the MaStR.

In many ca®es, a generation system may consist of several smaller power generation units. Under the previous
10 MW threshold this meant that several or numerous power generation units entered in the MaStR were not
included in the evaluations. The following evaluatios therefore include all the conventional power

generation units that, according to the MaStR (as at Novemi2021), have an orsite net nominal capacity of

at least 1(MW.

Due to the new data basis and the methodology of the evaluation based on the manketster data register
described above, the figures are not entirely comparable with those from previous years. In particular, the
values for conventional energy sources in 2020 include power generation units that were not covered by the
monitoring in previo us years.

Bearing this in mind, it must therefore be concluded that installed net generation capacity from renewable
energy has increased by 6@GW. The increase in generation from conventional energy sources is mainly due
to the commissioning of the Dattén 4 hard coatfired power plant, which has a net nominal generating
capacity of 1,052MW, and the commissioning of other single systems

Total generation capacity in 2020 was therefore 23338N. Of this, 103.8W was nonrrenewable and
130.6GW renewable eergy capacity.
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Electricity: development of installed electrical generation capaci§W)

2014 2015 2016 2017 2018 2019 2020

Nuclear power 12.1 10.8 10.8 10.8 9.5 9.5 8.1
Lignite 211 214 21.3 21.1 20.9 20.9 20.6
Hard coal 26.2 28.7 27.4 24.0 23.8 22.7 23.8
Natural gas 29.0 28.4 29.7 29.8 30.1 30.1 31.7
Mineral oil products 4.2 4.2 4.6 4.4 4.4 4.4 4.8
Pumped storage 9.2 9.4 9.5 9.5 9.8 9.8 9.8
Waste (non-renewable) 0.9 0.9 0.9 0.9 0.9 0.9 1.0
Other energy sources (non-renewable) 3.4 3.4 3.5 35 35 3.7 3.6

Total of non-renewable energy sources 106.1 107.1 107.6 104.0 103.1 102.0 103.3

Renewable energy sources 90.3 97.7 104.2 1116  118.2 124.4  130.6

Total 1964 2049 2118 2156 221.3 2264  233.8

Renewables' share of total electricity

generation 46% 48% 49% 52% 53% 55% 56%

Table10: Development of installed generation capacity since 2014

The increase in capacity in 2020 was of the same order of magnitude as in the previous year, due in particular
to the ongoing expansion of renewal# energies. Compared to 2011 (the year in which figures were first
recorded for comparison purposes) renewable energy generation capacity has increased by 64.3 GW. Section
[.B.2 "Development of renewable energies" contains a detailed analysis of the insthtapacity of installations
eligible for payments under the EEG and its development.

Trend: The closures of nuclear and codired power plants that are required by law will further intensify the
decline in conventional generation capacity compared witlprevious years.

1.4 Current power plant capacity in Germany

On 15November 2021, total (net) installed generating capacity amounted to 23%8V. Of this amount,
98.7GW was sourced from noarenewables (as at November 2021) and 133.9 GW from renewables (&3 at 3
June 2021). Subsequent power plant closures and commissioning reduced-nemewable capacities compared
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to 2020 by 4.65W. The main reason for this is the marketing and operation bans that came into effect on

8 July 2021 for the coalfired power stationsthat were awarded a tender under the Act to Reduce and End
CoalFired Power Generation (KVBG}A detailed breakdown of the development of the installed capacity by
each renewable energy source can be found in sectibB.2.

Electricity: currentinstalled generation capacity
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0
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19.9 m Lignite
9% g
= Nuclear power
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Figure 12: Current installed electrical generation capacity

32plant operators hae the option of converting plants for which they have been awarded a tender but which are subject to an operation

and marketing ban to other energy sources or to close them permanently. They can also participate in a reserve capacityoautthe
conditi ons for participation are met.
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Electricity: closures of power plant capacity

Year 2015 2016 2017 2018 2019 2020 2021  Total
Further cl during th
(,\;\r/v)ercosures uingteyear 3563 4,025 6,920 2,826 3,912 800 11,643 31,972
Capacity (MW) 1,377 1,687 2,764 1,767 1,753 78 372 9,798
of which final
closuré? -
Average age in 38 36 41 34 35 33 34 36
years at time
of which Capacity (MW) 661 301 78 0 0 0 0 730
temporarily
closed® Average age in
. 39 33 26 - - - - 38
years at time
of which grid  Capacity (MW) 250 1,685 2,232 0 0 425 0 3,185
reserve under
section 13b .
Average age in
EnWG years at time 50 29 38 38 34
of which grid  Capacity (MW) 0 0 0 0 0 0 1,565 1,565
reserve under
section 26 A .
KVBG verage age in ] ) ] ) ) ) 38 38
years at time
New capacity ~ Capacity (MW) 0 352 562 1059 757 0 0 2730
on security
1i4] '
standby’ Average age in - 31 49 41 39 - - 41
years at time
Closures undel )
the Nuclear Capacity (MW) 1,275 0 1,284 0 1,402 0 4,058 8,019
Phase-Out
Amendment  Average age in 33 - 33 - 34 - 36 33
Act years at time
Coal-fired Capacity (MW) 0 0 0 0 0 297 5,648 5,945
electricity
marketing ban: Average age in
and closure$” - - - - 52 37 40

years at time

[1] Preliminary valuesncl. statutory capacity up t81 December2021

[2] Includes all closed plants, under section 13b but excluding section 13b EnWG

[3] The power plants on security standby will be finally closed after four years and are currently outside of the electricity market. The

longer shown as finally closed power plants.

[4] The installed capacity of power plants on security standby under section 13g EnWG is taken from the German government's dra

electricity market legislation ¢t0January2016(Bundtag Printed Papel 8 7317 Rationale Re Sectioi3g Pagel02

[5] Power plants with coafired electricity marketing bans and closures under seciid(2) KVBG are prohibited from selling capacity or

energy produced using coal on the electricity market.

Table11: Power plant capacity that has exited the market since 2015
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1.5 Current power plant capacity by federal state

Figure 13shows the locationof installed generation capacity in each federal state broken down by renewable
and non-renewable energy sources, including power plants that are not currently operating in the electricity
market. Figurel3 does not include generation capacity in Luxembag, Denmark, Switzerland and Austria

that feeds into the German grid (total of 4.&6W). Only power plants using nofrenewable energy sources with

a capacity of 1MW or more are shown. The Bundesnetzagentur records detailed data in the monitoring on

smaller installations with a capacity of less than 10 MW that are not eligible for payments under the EEG in
aggregated form and cannot therefore allocate this capacity (totalling 33W) to specific federal states.
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Datenbasis: Markstammdatenregister (MaStR) Stand: November 2021
Quellennachweis: ©® GeoBasis-DE / BKG 2021
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Figure 13: Geneamtion capacity by energy source in each federal state
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Electricity: generating capacity by energy source and federal state, including plants temporarily closed, grid reserve power plants and plants on security standby*
(MW)

Non-renewable energy sources Renewable energy sources
Federal
state Lignite Hard coal  Natural gas Nuclear Pumped Mineral oil Other Biomass  Run-ofriver  Offshore Onshore Solar Others Total
power storage products hydro wind wind
BW 0 5,517 1,259 1,310 1,966 813 72 1,093 615 0 1,709 7,172 45 21,572
BY 0 857 4,567 2,698 631 1,439 220 1,930 1,608 0 2,570 15,228 152 31,901
BE 0 653 1,267 0 0 51 18 44 0 0 12 128 18 2,191
BB 4,609 0 844 0 0 334 246 503 5 0 7,633 4,402 80 18,657
HB 0 469 459 0 0 86 74 14 10 0 198 52 56 1,416
HH 0 194 186 0 0 0 22 46 0 0 119 60 12 638
HE 34 687 1,835 0 645 25 136 321 63 0 2,284 2,547 111 8,686
MV 0 514 345 0 0 0 14 404 3 0 3,486 2,681 9 7,457
NI 19 3,021 4,114 2,696 0 140 421 1,888 65 0 11,493 4,844 38 28,73¢
NW 9,756 5,815 8,619 0 162 560 1,859 1,109 301 0 6,346 6,230 213 40,97C
RP 0 0 2,019 0 0 26 237 201 230 0 3,768 2,604 51 9,137
SL 0 1,825 120 0 0 35 227 11 12 0 492 543 6 3,269
SN 4,403 0 614 0 1,085 27 98 314 212 0 1,256 2,489 11 10,51C
ST 1,107 0 932 0 80 229 138 523 30 0 5,284 3,280 91 11,693
SH 0 342 354 1,410 119 334 104 617 5 0 6,928 1,953 34 12,201
TH 0 0 399 0 1,509 0 76 300 37 0 1,685 1,903 6 5,915
North Sea 0 0 0 0 0 0 0 0 0 6,083 0 0 0 6,083
Baltic Sea 0 0 0 0 0 0 0 0 0 1,691 0 0 0 1,691
Total 19,927 19,895 27,934 8,114 6,197 4,099 3,962 9,319 3,195 7,774 55,262 56,117 932 222,72¢

No detailed data is available for non-EEG installations with a capacity of less than 10 MW; the total capacity of these installations (5,496 MW) is therefore not included in the table.
The figures do not include generating capacity in Luxembourg, Denmark, Switzerland and Austria feeding into the German grid. (4,390 MW).

* This table includes the following plant statuses: operational, seasonal mothballing, temporarily shut down, grid reserve, reserve capacity, grid and reserve capacity, security standby.

Tabelle12: generating capacity by energy source and federal state
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1.6 Storage and pumped storage

The term electricity storage applies to facilities that consume electrical emgy for the purpose of
temporarily storing it electrically, chemically, mechanically or physically and release this again as
electrical energy or in another form of energy (section 3 para 15d of the Energy Industry Act (EnWG)).
The most common electricitystorage technologies are battergtorage systems, compressed air energy
storage or pumped storage. Electricity storage facilities play a dual function in the energy industry.
Firstly, they are the final consumers of stored electricity. The electricity fédto an electricity storage
facility is used up by converting it into a different form of energy. As a rule, storage facilities are
considered final consumers of the electrical energy they receive from the grid (Decision of BGH EnVR
56/08 marginal note 9)At the same time, storage facility operators are also producers of the electricity
that is returned to the grid from storage.

In accordance with this classification, storage facility operators are subject to regulations and obligations.
This means that, m principle, network charges and levies are payable for the use of all electricity
withdrawn from the grid, supplied or last consumed by electricity storage facilities. For various reasons,
however, electricity storage facilities are subject to numerous epial rules that drastically reduce the
payment of charges and levies. These are highly diverse and range from the reimbursement of doubly
paid EEG surcharges through to reduction or total exemption. Exemptions from the EEG surcharge cover
conversion losss, which may differ depending on the type of storage and statd-the-art technology

used.

In addition, existing pumped storage stations and other newly built electricity storage facilities are
covered by exemption provisions under section 118nWG which,if certain statutory requirements are

met, exempt these stations completely for a temporary period from network charges. In 2020,
exemptions for storage facilities or pumped storage stations under secti®d8EnWG amounted to
pUOGUZzZUGgZz OG Oé é yelstaiionsZhatjare gat dorapletelildxemPt from network charges
under section 118 EnWG may agree an individual network charge under section 19(4) and a discount for
grid flexibility under section 19(2) sentence 1 of the Electricity Network Charges Ordinan{StromNEV).

Section 18 StromNEV also requires distribution system operators to distribute-salled "avoided

network charges" to storage facility operators to the extent that the regulations concerning fe@dare

met by the storage facilities at the morant of peak load. These paymentsas with other electricity
producers that benefit from the regulations (fossil installations, hydro power plants that no longer
receive EEG payments) are also made for the electricity that is generated and fed into thésttibution
network (capacity and power). The exemptions under section 118 EnWG and section 19 StromNEV do
not reduce the payments of avoided network charges. It is possible for electricity storage facilities in the
electricity distribution network to receive avoided network charges that exceed the cost of the network
charges.

The Bundesnetzagentur has monitoring information on storage facilities with a capacity of at least 10
MW. This currently covers pumped storage stations and batteistorage systems.

Notification of battery -storage systems with a net nominal capacity of at least 10 MW was made for the
Monitoring Report 2020. These systems have a total net nominal capacity of 580 MW.
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regardless of sizelhere are 267,000 storage facilities registered in the market data register (as at
1 September2021).

In addition, pumped storage stations located in the Federal Republic of Germany andcsdled border region
power plants that are located outside Germany but which nonetheless feed electricity directly into the
German public supply network were also notified. Pumped storage stations in the Federal Republic of
Germany currently have a total capacityf 6,198MW and generated 7.0Wh of electricity in 2020. Other
pumped storage stations in Luxembourg and Austria with a total capacity of 3,605 MW also fed an additional
3.3 TWh of electricity into Germany's public supply network in 2019.

A further pumped storage station with a planned net nominal capacity of 16 MW is currently under
construction and is due to go into operation in 2023.

Pumped storage stations therefore generated a total of 10\8/h of electricity. A total of 11.8 TWh electricity

was removed from the grid by pumping operations. The difference of 1.BWh is the amount of electricity
produced when water is being pumped uphill and which exceeds later generation (energy consumed by power
plants for their own use).

1.7 Power plants outside of thelectricity market

The total generation capacity of 98.7 GW from nenenewables (as at November 2021) can be divided into
power plants operating within the electricity market (88.3 GW) and power plants operating outside of the
electricity market (10.4 GW)Within these two categories, the following subsets can be classified with regard to
power plant status:

Power plants operating in the electricity market:
0 88.3GW: plants in operation;
Plants operating outside of the electricity market:

0 6.8GW: grid reseve power plant capacity (power stations systemically relevant and now only operated
when requested by the TSOs)

Ce

of which under sections 13b(4) and 13b(5) EnWG: 5.9 GW

Ce

of which under section 26(2) KVBG: 0GBW Heyden power station (grid reserve ends on
30September2022 to be followed by conversion to rotating phasshift system for reactive power
purposes)

¢

D
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1.8GW: Power plants in security standby status in accordance with 13g EnV¥#&

O«

1.8GW: Temporarily closed plants (not included in grid reserve under séms 13b(4) EnWG).

The grid reserve power stations referred to above are stations that were notified as scheduled for temporary or
final closure but which may not be closed for supply security reasons (see also I.C.5.1.6 "Deployment of grid
reserve capacit”). These plants currently comprise power stations using natural gas (1.6 GW), hard coal
(3.6GW) and mineral oil products (1.6 GW).

In accordance with section 13g EnWG, the lignitéired power plants listed in the table below have been
transferred to secalled security standby statu. The power plant units remain on security standby for four
years. During this period, these power stations are not permitted to produce electricity other than for security
standby purposes. After four years the plants muselpermanently closed. A return to the electricity market is
not permitted. The table does not include the Buschhaus or Frimmersdorf F and Q power stations, which at
the time of publication of this report were permanently closed after four years on securigtandby.

Lignite-fired power plants in security standby status in accordance with section 13g EnW

Name of power Net nominal capacity .Entry into Final closure on
plant in MW security standby status
Niederaulzem F 299 2018 1 October 2022
Niederauf3em E 295 2018 1 October 2022
Jéanschwalde F 465 2018 1 October 2022
Jénschwalde E 465 2019 1 October 2023
Neurath C 292 2019 1 October 2023

Table13: Lignite-fired power plants in security standby status in accordance with section 13g EnWG

The plants temporarily closed are power stations using natural gas (1.5 GW) and mineral oil products (0.2 GW).

The following figure shows the location of power plants operating outside of the electricity market. The map
shows power plants that have been notified as scheduled either for temporary ("grid reserve power stations"
under section 13b EnWG) or final closure but lich may not be closed for supply security reasons. The EnWG
distinguishes between temporary and final closure: A power plant is defined as temporarily closed if the
operator is able to put it back into operation again within 12 months of a request by tramission system
operators. A power plant is defined as permanently shut down if it would take longer than 12 months to

restore its operational readiness. The category of "power plants providing reserve capacity" under section 26(2)

B¥BgCi ar I Nl ek NCili jTRik J&0GN| Riki aiNRiiG pUO0OU0Og OGétopg Ul Ug
of these facilities classify this information as operating and business secrets.

34The instaled capacity of power plants on security standby under section 13g EnWG is taken from the German government's draft
electricity market legislation of 20January 2016 (Bundestag Printed Paper: 18/7317) Rationale re section 13g page 102.

35The installed capaity of power plants on security standby under section 13g EnWG is taken from the German government's draft
electricity market legislation of 20January 2016 (Bundestag Printed Paper: 18/7317) Rationale re section 13g page 102.

G
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KVBG covers power plantshat have been awarded a public contract but, for reasons of supply security, may

not be immediately shut down.
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Figure 14: Power plants outside of the electricity market

NRThyrow
187 MW

Janschwalde
930 MW

Energietrager

. Braunkohle
. Steinkohle

Erdgas

‘ Mineral6lprodukte

Netto-Nennleistung in MW
[ J <100

. 100 - 500

' > 500

Kraftwerksstatus
@ Kraftwerke in der
Netzreserve

@ Kraftwerke in der
Sicherheitsbereitschaft

Vorlaufig stiligelegte
@ Kraftwerke



BUNDESNETZAGENTUBYNDESKARTELLAMB9

1.8 Future development of norrenewable energy sources

1.8.1Prgjected power plant construction

In addition to information on existing power plants, the Bundesnetzagentur also requests information on the
future development of power plant capacity. The following section first examines the construction of new
power plants. Section |.B..8.3complements the assessment of the future development of the generation
system by including power plant closures. The analysis of the future generation system focuses exclusively on
non-renewable energy soures. The analysis of newly constructed power plant capacity is restricted to power
generating facilities currently in trial operation or under construction with a minimum net nominal capacity

of 10MW up to the year 2024. In such cases, the probability abjects being implemented is considered
sufficiently high.

Generation capacity totalling 3,633/W is currently in trial operation or under construction and will likely be
completed in the next three yearsHigure 15). The power plats projects in Germany relate to natural gas
(3,56™W), other energy sources (50 MW) and pumped storage (16 MW).

Electricity: conventional power plants in trial operation or under
construction from 2021 to 2026y year of commissioning

(MW)
3,049 3,633
568
16
2021 2022 2023 2024 2021 -2024
Natural gas B Other energy sources Pumped storage

(non-renewable)

Figure 15: Power plants in trial operation or under construction

1.8.2Auctions and reductions by law to end the pradtion of electricity from coal

The Act to Reduce and End Codired Power Generation (KVBG) came into effect on AMigust2020. While
large lignite-fired power plants will be phased out under public contracts between operators and the federal
government, hard coalfired power plants and smaller lignitefired power plants (with a net nominal capacity
of up to 150 MW) will be subject to auctions and statutory reduction.

1) Legally stipulated capacity reduction path for lignitéred power plants

The KVBG prwides for the following capacity reduction path:
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Capacity reduction path for large lignite-fired power plants (KVBG)

Name of block Net nominal capacity in Final Date of transfer to
MWy closure date phased closure

Niederaul3enD 297 31 December 2020

NiederaulzenC 295 31 December 2021

NeurathB 294 31 December 2021

WeisweilerE 321 31 December 2021

NeurathA 294 1 April 2022

NeurathD 607 31 December 2022

NeurathE 604 31 December 2022

Frechen/Wachtberg 120 31 December 2022

Weisweiler F 321 1 January 2025

WeisweilerGor H * 663 or 656 1 April 2028

Janschwaldé\ 465 31 December 2028 31 December 2025

Janschwald® 465 31 December 2028 31 December 2027

Janschwald€ 465 31 December 2028

Janschwald® 465 31 December 2028

WeisweileH or G* 656 or 663 1 April 2029

BoxbergN andP 465(each 31 December 2029

NiederauRenGor H * 628 or 648 31 December 2029

Niederauf3enH or G* 649 or 628 31 December 2033 31 December 2029

SchkopalA andB 450 (each) 31 December 2034

LippendorfRandS 875 (each) 31 December 2035

NiederauRenK 944 31 December 2038

NeurathF (BoA2) 1,060 31 December 2038

NeurathG (BoA3) 1,060 31 December 2038

SchwarzdPumpeA andB 750 (each) 31 December 2038

BoxbergRandQ 640 or 857 31 December 2038

* Option

Table 14: Capacity reduction path for large lignitefired power plants (KVBG)

2) Tendering procedure for hard codired power plants and small lignitefired power plants

The Bundesnetzagentur organises auctions to achieve voluntary reductions in the generation of electricity
from hard coal-fired power stations and smaller lignitefired power plants. Plant operators can tender bids for
the coalfired capacity volumes that they arewilling to take offline. The legal consequence when a bid is



awarded a tender is a ban on codired generation. This means that power plants do not necessarily have to be
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closed, but can switch away from coal to other energy sources instead.

Bids in the frst of these auctions to take 4,000 MW offline could be submitted by 1 September 2020. The
Bundesnetzagentur made awards in the first tendering procedure ondecember2020 and published the

results on its website.

The auction volume was significantly ovesubscribed. Eleven bids with a total volume of 4,787,676 MW were
awarded a tender. The first bid to result in oversubscription is granted a tender.

Overview of bids awarded a tender on the tendering date 1 September 2020

Name of bidder

Name of installation

Awarded bid volume

(Mw)
STEAG GmbH Kraftwerk Walsum 9 370.00C
Pfeifer & Langen GmbH & Co. KG HKW Werk Jilich 22.86C
swb Erzeugung AG & Co. KG Kraftwerk Hafen Block 6 303.00C
Infraserv GmbH& Ca Hochst KG Kohleblock HKW 50.94&
RWE Generation SE Kraftwerk Westfalen 763.70C
RWE Generation SE Kraftwerk Ibbenbiren 794.00C
Vattenfall Heizkraftwerk Moorburg GmbH Heizkraftwerk Moorburg Block B 800.00C
Vattenfall Heizkraftwerk Moorburg GmbH Heizkraftwerk Moorburg Block A 800.00C
Uniper Kraftwerke GmbH Kraftwerk Heyden 875.00C
Sudzucker AG Kraftwerk der Zuckerfabrik Brottewitz 3.571
Sudzucker AG Kraftwerk der Zuckerfabrik Brottewitz 4.600
Table15: Overview of bids awarded a tender on the tendering date 1 Septembég@
§Ci jkcail Te NCi acé| OROkéié O NiGéeik kOGaié gki g b
I i N TG NCi w@ékl N Ni GawkEapasucéeshilibidderas ppidi thelndividldl prigeithat

they had bid. The plants that werewarded a tender were no longer allowed to offer their capacity or energy
produced using coal on the electricity market from 1 January 2021 onwards. The ban on dir@d power
generation came into effect on 8 July 2021 after a sixonth operational readiness phase.

The second tendering date for a volume of 1,500 MW was 4 January 20R&.awards in this procedure were
published on 1April 2021.
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Overview of bids awarded a tender on the tendering date 4 January 2021

Awarded bid volume

Name of bidder Name of installation (MW)
Uniper Kraftwerke GmbH Kraftwerk Wilhelmshaven 757.00C
Kraftwerk Mehrum GmbH Kraftwerk Mehrum (KWM), Block 3 690.00C
Mitteldeutsche Braunkohlengesellschaft mbH Kraftwerk Deuben 67.00C

Table 16: Overview of bids awarded a tender on the tendering date 4 January 2021

Eleven bids for a total capacity of 1,514 MW were awarded a tender. As the tender was oversubscribed, the bid
that resulted in anauction volume of 1,500 MW being exceeded was awarded a tender. The prices of the bids
OROkéi é kOGaiie daxiNT pGAZOUOU jik d,z 8§8Ci ¢gbOfegng

B

The auction volume in the first two auctions was stipulated by law (round 1;GDOMW, round 2: 1,50MW). In
contrast to the first two auctions, the auction volume for the tendering dates from the third round onwards
will be determined by the Bundesnetzagentur. The auction volume that will be determined in megawatts of

I

net nominal capacity is the difference between the base level (section 7 KVBG) for the relevant target date and

the target level for hard coalfired power stations on the electricity market under section 4 KVBG for the
relevant target date. On this basis, the auctiomlume for the third auction round was 2,480.826W. In the

third auction round, eleven bids with a total volume of 2,132.682 MW were awarded a tender. As this auction

round was undersubscribed, every admissible bid was awarded a tender. The price of itie &warded a
Ni Géik kOGaidé, oNiT gp eiliivig thikEbrresponds to the maximum price.

3

o
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Overview of bids awarded a tender on the tendering date 30 April 2021

Awarded bid volume

Name of bidder Name of installation (MW)
STEAG GmbH Kraftwerk Bergkamen A 717.00C
STEAG GmbH Modellkraftwerk Volklingen 179.00C
STEAG GmbH Heizkraftwerk Volklingen 211.00C
Venator Germany GmbH Heizkraftwerk Venator Germardy 19377
Block 1
Henkel AG & Co. KGaA Anlage80a Kohleblock 36.00C

, GesaméiSammelschienenkraftwerk :
Sappi Stockstadt GmbH Konventionelles HKW 27.40¢%

Heizkraftwerk Magirusstral3@

Fernwarme Ulm GmbH Kohleblock 8.400
Onyx Kraftwerk Farge GmbH & Co. KGaA Onyx Steinkohlekraftwerk Farge 350.00(
Smurfit Kappa Zulpich Papier GmbH K06 14.3832
Evonik Operations GmbH Kraftwerk | 225.117
Uniper Kraftwerke GmbH Kraftwerk Scholven Block C 345.00C

Table17: Overview of bids awarded a tender on the tendering date 30 April 2021

On 23July 2021 the fourth auction was announed for 1October2021. The volume in this auction will be
433.01ad, OGé NCi ¢gOféegng | pérMyaei jkéai paaUzOOU

3) Reductions by law in the production of electricity from coal

The KVBG provides for a total of seven auction rounds. If the auction volams undersubscribed after the
target year 2024, ie as of the fifth auction round, the auction volume that is not awarded will be subject to the
statutory reduction. For this purpose, the Bundesnetzagentur will announce on the day notice is given of the
award in the relevant auction round, to which hard coaffired power stations that are not small plants the
statutory reduction of coalfired power generation will apply. Plant operators affected by the statutory
reduction will then no longer be eligible forfinancial compensation in the form of a hard coal award. After the
final auction round, which is set for 2026, codfired power generation will be decommissioned by law only
(target date 2027). As with tendering procedures, the legal impact of an imposeduction will be a ban on
coal-fired generation and marketing by the relevant power plant. The relevant power plant does not
necessarily have to be closed, but can switch away from coal to other energy sources instead.
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4) Network and supply security

The Bundesnetzagentur will continue to assess the impact of the reduction of cefited power generation on

the security and reliability of the electricity supply system throughout the coal exit process. These assessments
will be performed as part of the accompaying network analysis under section 34(2) KVBG and ongoing
monitoring of security of electricity supply under section51(3) EnWG.

The TSOs will continue to carry out system relevance tests on all power plants that are scheduled for closure.
If necessarypower plants can be transferred to the grid reserve.

1.8.3Expected power plant closures

The legally stipulated capacity reduction path for lignitefired power plants outlined in section 1.B1.8.2and

the tendering procedures for thevoluntary termination of coal-fired power generation under the KVBG will
result in substantial coalfired power plant capacity being shut down in the years ahead. As well as the closure
of coalfired power plants in connection with the coal exit, more powestations will be closed by 2024 hese

will be

(@]

the nuclear power plants that must be closed by law,

(@]

lignite -fired power stations that at the end of the fouyear security standby status will not be allowed to
return to the market (see |.B) and

0 market-driven closures by plant operators.

These latter include power plants that have been notified to the Bundesnetzagentur and scheduled for final or
temporary plant closure. Unlike temporarily closed grid reserve power plants, oneegrid reserve power plant
has been permanently closed it cannot return to the electricity market after it has left the grid reserve. For this
reason the following table only includes power plants notified as scheduled for final closure. Not included are
coal-fired power plants whose scheduled final closure has been notified to the Bundesnetzagentur as these
power plants can take part in tendering procedures for the voluntary termination of codired power

generation.

The following table provides an overvew of the power plant capacity that is expected to be withdrawn from
the market by 2024.
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Power plant capacity expected to be withdrawn from the market 2021 - 2024

2021 2022 2023 2024 Total

Coal phase-out under KVBG 2,424 3,758 6,182
of W.hIC_h Iegally stipulated capacity reduction pz 910 1,625 2,535
for lignite-fired power plants
of whlch auctions for blaf:k coal-fired power 1,514 2,133 3,647
stations and black coal-fired power plants
2. auction rount! 1,514 1,514
3. auction round 2,133 2,133
4. auction round Not yet determined
Closures after termination of the securit

S y 1,059 757 1,816
standby status of lignite-fired power stationd
Power stations under section 7(1) AtG 4,058 4,049 8,107
Notification for final closure under sectiorl3b(1)

15 15

EnWG
Natural gas 15 15
Total 6,497 8,866 757 16,120

[1]The first auction round under KVBG has not been included as a coal-fired electricity marketing ban had
taken effect on 8 July 2021 for awarded power plant capacity under sections 51 and 52 KVBG. This is 4,7
of which part has already been finally closed.

[2]Frimmersdorf F and Q, with a total of 562 MW, are not included as these were finally closed in October

Table18: Power plant capacity expected to be withdrawn from the market as at 31 December of each year

In Germany as a whole, 16,120 MW oépacity is planned for withdrawal from the market by 202%. This
exceeds the planned expansion of 3,688V by 12,48MW.

It should be noted that the above figures are subject to a degree of uncertainty. The auction volumes for the
fourth auction rounds under the KVBG are not yet known and it is therefore not possible to provide a precise
figure in the above table for the exact number of codired power plants that will be closed between now and

2024. However, the end of codired electricity generation & a particular plant does not necessarily mean that

36 The installed capacity opower plants on security standby set out in section 13g EnWG is taken from the German government's draft
electricity market legislation of 20January 2016 (Bundestag Printed Paper: 18/7317) Rationale re section 13g page 102.
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all the plant's capacity will be removed from the market since it is possible for plant operators to convert their

plants to other energy sources (s¢e8.1.8.3.
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Figure 16: Locations with an expected increase in or withdrawal of generation capacity by 2024
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In addition to the above mentioned formal notifications of planned final closures, the Bundesnetzagentur
was also informed of further planned absures of power generating units through its monitoring activities.
These planned closures that were communicated during the monitoring process are not included in the table
above. The final closure of a total additional capacity of 213 MW can thus be estpd by 2024. This concerns
specifically natural gas power plants with a capacity of 86 MW, mineral dited power plants with a capacity
of 93MW and other energy sources with a capacity of 34 MW.

The capacity of power plants scheduled for closure by tlyear 2024 therefore totals 16,333 MW.

Consequently, the overall national anticipated balance of the increase and decrease of power generation
capacity by 2020 is12,700MW.

1.9 Combined heat and power (CHP)

Combined heat and power (CHP) is the simultaneousrversion of primary fuels into mechanical or electrical
energy and useful heat in a single thermodynamic process.

CHP plants with an electrical capacity of more than 1 MW and up to and including 50 MW may participate in
auctions provided they meet the regirements stated in section 5(1) para 2 Combined Heat and Power Act
(KWKG). CHP payments are only paid on electricity fed into the general supply grid to plant operators who
have taken part successfully in a CHP auction. The same applies to innovative Gi#ilems under section
5(2)KWKG. The first auction for CHP plants was held onOecember2017 and for innovative CHP plants on
1June2018. Two auctions will be held every year for both types up to the year 2021.

For the first time, the capacity assessmestire based on data taken from the core energy market data register
(see alsd..d. Since 1 July 2017, all CHP plants must be registered in the Bundesnetzagentur's core energy
market data register regardless of size.

1.9.1CHP plant apacity with a minimum capacity of 10 MW net nominal capacity (electrical)

The evaluations presented in this chapter include CHPapable German power generation units with a net
nominal electrical capacity of at least 10 MW per location (see also1.B. The Bundesnetzagentur continues
to collect data from plant operators on power generation units that do not have to be entered in the core
energy market data register (eg net electricity generation, CO2 emissions for power gatien).

The installed capacity of these CHP installations is shown in MW kigure 17. The installed electrical and
useful heat capacity of CHP installations are shown separately.
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Electricity: installed electrical and thermal capacity of CHP installations
with a minimum capacity of 10 MWMW)

54,09
45,803 47,078 45,776 /=1 =kL5

22,256 21,798 21,177 20} =210) AR

Electrical capacity Net thermal capacity
2016 m 2017 = 2018 = 2019 ¥ 2020

Figure 17: Installedelectrical and net thermal capacity of CHP installations with a minimum capacity of 10
MW

The installed (electrical and useful heat) capacity is sourced as set outable 19. The table clearly shows that
natural gas and hard coah particular are used in CHP power plants. Numerous smaller CHP power plants in
Germany, particularly in the field of natural gas, have an installed net electrical capacity of less tharMMY

per location. These are not captured by the monitoring survgyerformed by the Bundesnetzagentur and are
therefore not included in the capacities shown in the following table.

Electricity: installed electrical and thermal capacity of CHP power plants by energy sour:
with a minimum capacity of 10 MVWMW)

Electrical capacity Net thermal capacity
2019 2020 2019 2020
Waste 748 1,214 3,605 3,668
Biomass 466 871 1,862 3,737
Lignite 1,107 1,783 4,974 5,461
Natural gas 11,161 13,829 19,701 23,709
Other 1,290 1,628 4,334 4,464
Hard coal 5,818 9,225 11,040 13,057
Total 20,590 28,550 45,516 54,095

Table19: Installed electrical and useful heat capacity of CHP power plants by energy source with a minimum
capacty of 10 MW (MW)

Figure 18 shows the electrical and thermal energy generated since 2016.



BUNDESNETZAGENTUBYNDESKARTELLAMTY

Electricity: amount of electricity and useful heat produced by CHP plants
(Twh)

136.6144.7137.
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Figure 18: Amount of electricity and useful heat produced by CHP plants with a minimum capacity of 10 MW

The CHRcapable power generation units on which this evaluation is based produced 142.3 TWh useful heat
and 63.6 TWh of electricity in 2020. The amount of electricity produced by CHP plants decreased by around 4
TWh compared to 2019-6%). The amount of useful hat generated in 2020 rose by around 2 TWh (+2%)
between 2019 and 2020. In 2020, 2%/h less of norCHP electricity was generated, or the equivalent of 22%
less than in the previous year. NotCHP electricity is one element of the net electricity generated/lCHP

plants. It is generated using the steam produced in the power plant without heat recovery. The fall in
generation of non-CHP electricity primarily results from the energy sources hard coal41%), lignite {22%)

and natural gas<{12%). This means thaverall non-CHP electricity generation was in line with the drop in
electricity generation from non-renewable sources.

Electricity: amount of electricity and useful heat produced by CHP plants by energy sout
with a minimum capacity of 10 MWTWh)

CHP-generated electricity Non-CHP electricity Useful heat generation
2019 2020 2019 2020 2019 2020

Waste 2.9 2.8 2.3 2.2 12.0 11.9
Biomass 2.2 25 1.3 1.9 9.3 9.1
Lignite 3.2 24 72.3 56.4 13.7 12.7
Natural gas 45.2 43.7 16.1 14.1 60.0 60.7
Other 3.9 3.6 4.4 6.9 17.5 30.2
Hard coal 10.2 8.6 34.4 204 27.6 17.7
Total 67.6 63.6 130.8 101.9 140.1 142.3

Table20: Amount of electricity and useful heat produced by CHP plants with a minimum capacity of MW
by energy source
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The most important energy sources for the generation of CHP electricity and useful heat are natural gas and
hard coal (sedable20). Natural gas is a particularly important energy source for electricity generated 6P
plants through heat extraction and accounted for 69% of total generation in 2020. Whereas for useful heat,
43% of useful heat is generated from natural gas and 12% from hard coal.

1.9.2CHP plants newly registered in the core energy market data registetOib02

Since 1 July 2017, under the Core Energy Market Data Register Ordinance (MaStRV) CHP plants must be
registered with the Bundesnetzagentur. Approval information and technical core energy data for the plant
such as main fuel and capacity must be provided as well as plant operator and plant location data. The date
on which the installation was put into operation, the operator to whose grid the plant is connected, the
voltage level and information about the ability to control the installation remotely nust also be provided.

In the calendar year 2020, 6,180 CHP power generation units with a total net nominal capacity of 2)a89

were registered. The significantly higher figures compared to the previous year (2019: 5,212 units, 3,588 MW)
are mainly due tothe fact that net nominal capacity of 1,052 MW from the Datteln 4 anthracitéired power
station went online for the first time. There was also a general increase, however, in net nominal capacity in all
capacity classes of at least 11% compared with theyious year. In addition to plant classes above 10 MW, the
net nominal capacity of the plant class between 50 and 250 kW also increased particularly strongly compared
to the previous year (increase of 30%).

Most commissioned units in CHP plants run on natral gas (5,212) followed by plants which run on biomass
(759). These sources of energy are used by over 95% of the units in CHP plants and account for just under 50%
of net nominal capacity. Year on year the net nominal capacity of natural gas rose by G0%d of biomass by

27%. Due to the commissioning of Datteln 4, hard coal now accounts for 44% of net nominal capacity.
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Electricity: CHP plants newly registered in 2020

Month Net nominal capacity in MW Number
January 49 480
February 27 423
March 39 483
April 106 385
May 1,352 459
June 89 486
July 51 516
August 88 401
September 96 515
October 115 588
November 94 704
December 283 740
Total 2,389 6,180

Source: Bundesnetzagentur's core energy market data register (M

Table21: Commissioning of power generation units in CHP plants

Electricity: commissioning by energy source in 2020

Capacity class Net nominal capacity in MW Number
Other gases 22 145
Biomass 417 759
Natural gas 769 5,212
Sewage sludge 0 2
Mineral oil products 1 50
Non-biogenic waste 5 2
Hard coal 1,052 1
Heat 123 9
Total 2,389 6,180

Source: Bundesnetzagentur's core energy market data register (M

Table22: Commisgoning by energy sources
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Electricity: commissioning by capacity class in 2020

Capacity class Net nominal capacity in MW Number
550kwW 50 5,110
50 kW - 250 kw 64 414
250 kW - 1 MW 277 511
1 MW - 10 MW 323 133
>10 MW 1,675 12
Total 2,389 6,180

Source: Bundesnetzagentur's core energy market data register (M

Table23: Commissioning by capacity classes

Electricity: commissioning by federal state in 2020

Federal state Net nominal capacity Number
BadenWiurttemberg 145 1,200
Bavaria 103 1,005
Berlin 264 102
Brandenburg 25 168
Bremen 1 30
Hamburg 4 86
Hesse 24 453
Mecklenburg-Vorpommern 23 90
Lower Saxony 133 759
North Rhine-Westphalia 1,174 1,149
Rhineland-Palatinate 112 304
Saarland 3 56
Saxony 28 241
Saxony-Anhalt 280 138
Schleswig-Holstein 56 258
Thuringia 15 141
Total 2,389 6,180

Source: Bundesnetzagentur's core energy market data register (M

Table24: Commissioning by federal state
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Most (5,110) of the commissioned units in CHP plants produced up to 50 kW. This accouotfer 82% of all
newly registered plants. The largest net nominal capacity is attributable to the 1 to MV plant classes, which
at 1,675MW account for around 70% of new capacity.

Most plants were commissioned in BadeitWurttemberg (1,200), North RhineWestphalia (1,149) and Bavaria
(1,005). In terms of net nominal capacity, the highest share (1,174 MW) was installed in North Rhine
Westphalia.

1.9.3CHP auctions

In order to receive funding for CHP electricity, combined heat and power plants with a capacity mbre than
1MW and up to and including 50 MW must have participated successfully in an auction The capacity range
for innovative CHP systems is between 1 MW and up to an including 10 MW.

Bids are accepted on the basis of the rate specified in the respectid ("pay as bid"). The highest amount for
bids is 7.0 ct/kWh for CHP plants and 12 ct/kWh for innovative CHP systems (iICHP systermkg following
tables show the outcomes of previous auctions:

Electricity: auction results for CHP systems

1 Dec 1 Jun 3 Dec 3 Jun 2 Dec 2 Jun 1 Dec 1 Jun

Tendering date 2017 2018 2018 2019 2019 2020 2020 2021

Auction volume in MW 100 93 77 51 80 75 75 59
Number of bids 20 15 18 13 13 22 17 16
Bid volume in MW 225 96 126 87 58 71 60 112
Number of awards 7 14 12 4 12 21 15 13
Volume awarded in MW 82 91 100 46 53 69 56 58
Excluded bids 0 1 3 0 3 1 2 1

Volume of excluded bids ir
MW

Average award price*
(ct/kWh)

*volume weighted

4.05 4.31 4.77 3.95 5.12 6.22 6.75 5.64

Table25: CHP auctions
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Electricity: auction results for CHP systems

Tendering date 1Dec 1Jun 3Dec 3Jun 2Dec 2Jun 1Dec 1Jdun

2017 2018 2018 2019 2019 2020 2020 2021
Auction volume in MW 25 29 30 25 29 28 26
Number of bids 7 3 5 10 13 12 9
Bid volume in MW 23 13 22 43 44 31 29
Number of awards 5 3 5 5 8 10 7
Volume awarded in MW 21 13 22 20 26 27 25
Excluded bids 2 0 0 1 1 2 1
\'\;c\J/I\;Jme of excluded bids ir 5 9 5 4 5
Average award price® 1027 1131 1117 1025 1022 108 1157

(ct/kWh)

*volume weighted

Table26: Innovative CHP auctions

2. Development of renewable energies

An essential cornerstone of the energy transition is the continuous
expansion of renewable energies. For this purpose, ambitious annual
development corridors for the renewable technologies of onshore wind,

balancing.

The largest share (81%) of renewable electricity generated in Germany in 2020 was sold directly dithére operator

or by a service provider.

offshore wind, solar and biomass technologies have been legally anchored
in the EEG.

Operators of newly installed renewable energy installations with a capacity
of up to 100 kW (ie installations of the kind typicallyristalled on house
roofs) are still entitled to statutory feedin tariffs, that is, receive payments
under the EEG for the electricity produced without having to sell the
electricity themselves. All other operators with installations having a capacity of me than 100kW must sell the
electricity produced by the installation themselves or via a service provider. They also have responsibility for
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2.1 Development of renewable energies (eligible for payments under the EEG)

Not all renewable energy generating facilities are eligible for payments under the EEG. A distinction is
therefore made between renewablenergy generating facilities with and without eligibility for payments. The
majority of installed renewable energy capacity falls under the EEG payment regime (market premium or
feed-in tariff). Of the 130.6 GW of capacity installed at the end of 2020, I26W was eligible for EEG
payments. This section therefore examines renewable energies eligible for payments in more detail.

The 3.8 GW of renewable energy capacity not eligible for payments is primarily accounted for by the energy
sources hydropower (2.6&W) and waste (1.0 GW). For the energy source waste, only half of the biogenic share
of the waste is considered a neerligible renewable energy source. The remaining 1.0 GW of generation
capacity for the energy source waste is assigned to the ammewable energy sources. A total of 14.7 TWh of
electricity was generated from nonreligible renewable sources in 2020. The majority of that energy was
generated in hydropower plants (rurof-river and dammed water) in an amount of 10.8Wh and in waste

fired power plants totalling 3.9TWh.

In the publication "EEG in Numbers 20207, the Bundesnetzagentur provides market stakeholders with
evaluations that go beyond the key figures presented here. In particular, this publication contains evaluations
for specific energ sources, federal states and grid connection levels.

2.1.1Installed capacity

As at 31 December 2020, the total installed capacity of installations eligible for payments in accordance with
the EEG was approximately 126.7 GW. Around 6.6 GW of the total additbplant capacity entitled to
payments was installed in 2020, representing an increase of around 5.5%.

Electricity: installed capacity of installations eligible
for payments under the EEG

(GW) 12051267
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Figure 19: Installed capacity of installations eligible for payments under the EEG up to 2020

37 https://www.bundesnetzagentur.de/eegdaten
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Solar capacity rose sharplygain in 2020. Some 4.8 GW of new capacity was installed in 2020, compared to an
average of 2.2 GW annually over the previous five years. Offshore and onshore wind energy also continued to
grow. In contrast to previous years, there was again a small incread 1.2 GW in net new capacity from

onshore wind power plants in 2020 (2019: 0®W, 2018: 2.55W, 2017: 4.8W). Installed new capacity was,
however, well below the longterm average. The expansion of offshore wind energy power plants with a
capacity of0.2GW is dependent on the completion of the grid connection lines by the transmission system
operators (2019: approximately 1.6W). The 0.4 GW expansion in biomass installations was also again slightly
higher than in the previous year (2019: 0BW).

Electricity: installed capacity of installations eligible for payments under the EEG by ene
source

Total Total Increase / decrease Increase / decrease
31 December 2019 31 December 2020 in 2020 compared to 2019

in MW in MW in MW in %
Hydro 1,613.2 1,624.5 11.3 0.7%
Gased! 413.9 376.5 -37.4 -9.0%
Biomass 8,336.8 8,748.4 411.6 4.9%
Geothermal 47.1 47.1 0.0 0.0%
Onshore wind 53,187.1 54,413.8 1,226.7 2.3%
Offshore wind 7,555.3 7,774.2 218.9 2.9%
Solar 48,913.6 53,720.7 4,807.1 9.8%
Total 120,067.0 126,705.2 6,638.2 5.5%

[1] Landfill, sewage and mine gas

Table 27: Installed capacity of installations eligible for payments under the EEG by energy source (as at
31 December)

Some 184,794 new facilities were installed in 2020. Solar installations accounted for 97.4% of new installations
onshore wind installations for 1.3% and biomass installations for 0.7%; the remainder is shared among other
technologies. For 2020, the figures as of June 2021 indicate a steady trend.
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Electricity: changes in the installed capacity of installations eligible for payments under t|
EEG

2014 2015 2016 2017 2018 2019 2020 Jun 21
Hydro 6,947 7,078 7,041 7,138 7,172 7,192 7,243 7,250
Gasel! 627 630 612 600 593 567 566 565
Biomass 14,024 14,113 14,186 14,271 14,496 14,535 14,699 14,767
Geothermal 8 9 10 9 10 11 11 12

Onshore wind 23,593 24,696 26,057 27,406 28,131 28,310 28,579 28,73C

Offshore wind 241 789 945 1,167 1,307 1,467 1,499 1,499
Solar 1,521,365 1,572,922 1,622,405 1,686,993 1,760,396 1,863,684 2,047,963 2,145,56¢
Total 1,566,805 1,620,237 1,671,256 1,737,584 1,812,105 1,915,766 2,100,560 2,198,38"

[1] Landfill, sewage and mine gas

Table28: Changes in the installed capayi of installations eligible for payments under the EEG

Electricity: growth rates of installations by energy source

Total Total Increase / decrease Increase / Decrease
31 December 2019 31 December 2020 in 2020 compared to 2019
Number Number Number in %

Hydro 7,192 7,243 51 0.7%
Gased! 567 566 -1 -0.2%
Biomass 14,535 14,699 164 1.1%
Geothermal 11 11 0 0.0%
Onshore wind 28,310 28,579 269 1.0%
Offshore wind 1467 1499 32 2.2%
Solar 1,863,684 2,047,963 184,279 9.9%
Total 1,915,766 2,100,560 184,794 9.6%

[1] Landfill, sewage and mine gas

Table29: Growth rates of EEG installations eligible for payments by energy source (as db8tember)

2.1.2Development corridors

The EEG 2014 introduced capacitipased developrent corridors for onshore wind, offshore wind, solar and
biomass to meet the goals of an increasingly renewable, c@sficient and grid-compatible energy supply by
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the years 2025, 2035 and 2050. These development corridors were adjusted in the EEG 20 EE&12021.
These goals are summarised in the following table.

Electricity: development corridors

Onshore wind Offshore wind Solar Biomass
EEG 2.5 GW netincrease pe 6.5 GW increase 100 MW gross increase |
2014 year 2020 year

2.5 GW gross increas

2.8 GW gross increase f peryear 150 MW gross increase f
EEG 2017 to 2019; 20 GW increase i 2017 to 2019
2017 2.9 GW gross increase i 2030 200 MW gross increase f
of 2020 2020 to 2022
57 GW in 2022 20 GW 63 GW in 2022
EEG 62 GW ?n 2024 in 2030 73 GW ?n 2024 _
2021 65 GW in 2026 83 GW in 2026 8.4 GW in 2030
68 GW in 2028 40 GW 95 GW in 2028
71 GW in 2030 in 2040 100 GW in 2030

Table30: Development corridors

The following figures show the annual net new build compared to the expansion targets defined in the EEG.
With around 848 MW of net rew build in the first half of 2021, a total of 55.3 GW of onshore wind power is
now installed. In the last half year, the most wind energy power plants were commissioned in Lower Saxony
(200MW), Brandenburg (15MW) and North Rhine Westphalia (143VW). According to the new expansion
targets in the EEG 2021, installed capacity is to be increased to 57 GW by 2022, resulting in a development
corridor of around 580 MW per halfyear for the next year and a half.
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Electricity: expansion of onshore wind capacity up to June 21

(GW) 71.0

'10 11 '12 '13 '14 '15 '16 '17 '18 '19 '20 '21 '22 '23 '24 '25 '26 '27 '28 '29 '30
mmmm Expansion of installed capacity in current year mmmmm Expansion of installed capacity
== < Expansion targets defined in the EEG

Figure 20: Onshorewind development targets

Net new build of solar in the first half of 2021 was 2.4 GW. In total, 2.1 million solar installations withG&/
capacity are in operation in Germany. The most solar power in the past half year was newly installed in
Bavaria (56@MW), North Rhine-Westphalia (29™W) and BaderWurttemberg (275MW). Measured against
the expansion targets in the EEG 2021, a hgHarly expansion of 2.35W would still be necessary to achieve
the expansion target of 63W in 2022.

Electricity: expansion of solar capacity up to June '21
(GW)
100.0

'10 '11 '12 '13 '14 '15 '16 '17 '18 '19 '20 '21 '22 '23 '24 '25 '26 '27 '28 '29 '30
mmmmm Expansion of installed capacity in current year mmmmm Expansion of installed capacity
== < Expansion targets defined in the EEG

Figure 21: Solar development targets

Net new build of biomass was at a relatively lower level of 88W in the first half of 2021. A total of 8.&W
biomass capacity receives EEG payments, of which &W will be retained under the expansion target® the
EEG 2021 until 2030.
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Electricity: expansion of biomass capacity up to June 21
(GW)

10 11 '12 '13 '14 '15 '16 '17 '18 '19 '20 '21 '22 '23 '24 '25 '26 '27 '28 '29 '30
mmmm Expansion of installed capacity in current year mmmmm Expansion of installed capacity
== < Expansion targets defined in the EEG

Figure 22: Biomass expansion targets

The expansion target in the EEG and Offshore Wind Energy Act (WindSeeG) of8/bin 2020 was exceeded
with an installed capacity of 7.7GW (this corresponds tadhe maximum installed capacity possible under the
previous legal regime which could be realised within the framework of the capacity allocated by the
Bundesnetzagentur). As a result, no further net new build has taken place in the offshore wind energyosec
since July 2020. The most recent grid connection lines to go into operation are the N®R (2019) in the
North Sea and the OSTL-2 and OS¥1-3 grid connection lines in the Baltic Sea.

Tenders have already been submitted to the Bundesnetzagentur (seevipus monitoring reports) for the

interim system between 2021 and 2025. As of the year 2023, further offshore lines and offshore wind parks will
go into operation. These are the OSZ-1, OST2-2 and OST2-3 (each with 25(MW in the Baltic Sea) and the
NOR-3-3 (900MW in the North Sea).

Electricity: expansion of offshore wind capacity up to June '21
(GW)

0.1 0.2 0.3 05 1.0

10 11 '12 '13 '14 '15 '16 '17 '18 '19 '20 21 '22 '23 '24 '25 '26 '27 '28 '29 '30
mmmmm Expansion of installed capacity in current year s Expansion of installed capacity
== < Expansion targets defined in the EEG

Figure 23: Offshore wind development targets
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All scenarios in the approved scenario framework are based on the assumption that the 65% target will be met
by 2030, as stipulated in the currentEEG. The development corridor for reaching the target varies, however,
depending on the different rates of growth of gross electricity consumption assumed in the scenarios. For this
reason, the assumed average annual gross rise of &Y8to 4.37GW for onshore wind and of 5.03GW to
5.65GW for solar installations is higher than the EEG targets. A target value for biomass plants of between
6.8GW and 8.7GW has been defined for the year 2035. In line with the targets in the Offshore Wind Energy
Act, a capaity of 28.0GW to 34.0GW was assumed for offshore wind for the year 2035. Except in the A2035
scenario, all the scenarios are based on the assumption that efiedd power generation will have come to a
complete end by the year 2035. Scenario A2035 isdzhen an assumed codired power plant capacity of
7.8GW, which is based on the codlred power plant reduction path in the Act to Reduce and End Codlired
Power Generation.

The stated expansion requirements, which are higher than the current targegtires, are not yet based on the
targets in the amended Climate Change Act (KSG) ofl2dhe2021.

2.1.3Annual feedin of electricity

In 2020 the total annual energy feedn of electricity from installations eligible for payments under the EEG
was 222.0FWh. Totd annual electricity feed in has increased by 4.8% compared to the previous year (2019:
211.9TWh). At 102.7TWh or 46%, the largest share of this electricity was generated by onshore wind
installations, followed by solar installations with a share of 4BWh (20%) and biomass installations with a
share of 40.9Wh (18%).

Electricity: annual energy feedn from installations eligible for payments
under the EEG

(TWh) 211,9
187,4195’4 -

222,0

161,8161,57—

1361 —— ——
117,61249
102,9 " —

67,0 71,1 749 3’3 N
, 35 440 515 — —

28

'03 '04 '05 '06 'O7 '08 '09 10 11 "12 '13 '14 '15 '16 '17 '18 '19 '20

m Onshore wind Biomass Solar Offshore wind Hydro m Landfill, sewage and mine gas

Figure 24: Changes in annual feedn of electricity from installations eligible for payments under the EEG
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Annual feed-in from solar installations rose sharplyby 8.8%. This strong increase is due in part to the
expansion in new build in this area (se€able31) and in part to the fact that 2020 was the fourth sunniest year
since measurements began in 1951

Electricity: annual feed-in from installations eligible for payments under the EEG by enel
source

Total Total Increase / decrease
31 December 2019 31 December 2020 compared to 2019

in GWh in GWh in %
Hydro 5,548 5,048 -9.0%
Gased! 1,063 1,089 2.4%
Biomass 40,152 40,948 2.0%
Geothermal 187 197 5.3%
Onshore wind 99,166 102,741 3.6%
Offshore wind 24,379 26,903 10.4%
Solar 41,383 45,030 8.8%
Total 211,879 221,956 4.8%

[1] Landfill, sewage and mine gas

Table31: Annual energy feedin from EEG installations eligible for payments by energy source (as at
31 December)

Maximum feedin from wind power and solar installations

The maximum feedin from wind power and solar installations increased significantly cormpared with
previous years. In 2020, the maximum feeth from wind power installations and solar installations of
72.7GW was recorded on 21 April 2020 whereby 56% of this peak féedvas due to wind power. On this day,
wind installations fed up to 40.7GW into the grid. This coincided with a high level of feedn from solar
installations (32.1GW).

38 Source: DWD press release: The weather in Germany 2020 at
https://lwww.dwd.de/EN/press/press_release/EN/2020/20201230_the_weather_in_germany_in_2020.pdf?__blob=publicationFile&v=2


https://www.dwd.de/EN/press/press_release/EN/2020/20201230_the_weather_in_germany_in_2020.pdf?__blob=publicationFile&v=2
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Electricity: maximum feedin
(GW) 23
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55 56 54
48 48 50 51
44
38 37
- 36 ”o 36 Y 0 a3
99 24I 2426I 24' 26 26 28

2012 2013 2014 2015 2016 2017 2018 2019 2020

from photovoltaic installations
= from wind power plants
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Figure 25: Maximum feed-in

In 2020, the maximum feedin from solar installations alone of 33.Z5W was recorded on 1 June 2020. The

$§i Okl | C4nadied fo¥ wimdipéwér (onshore and offshore) were recorded in Februa2920. The peak
level of 54.1GW achieved on 11 February 2020 was due primarily to the storm SABINE. Several peak values
were also observed in the course of theegir as a result of various storm systems.

Electricity: maximum feed in from wind power installations in 2020
(GW)

54.1

|J

1Jan 1Feb 1Mar 1Apr 1May 1Jun 1Jul 1Aug 1Sep 10ct 1Nov 1Dec

Figure 26: Maximum feed-in from wind power installations in 2020
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2.1.4Form of selling

Under section 33bEEG (2012), installation operators were able for the first time to choose betweerethr
different forms of direct selling as an alternative to fixed feedn tariffs: claiming a market premium (as an
EEGbased payment in addition to market profits), a reduction to the EEG surcharge through energy utilities
(green electricity privilege), omanother form of direct selling (sales of EEG electricity without benefiting from
additional payments under the EEG). Subsequent amendments to the EEG all stipulate direct selling and the
market premium as standard forms of selling. Only existing installatns or new installations with a capacity

of up to 100 kW can still opt for fixed feedn tariffs or payment of a tenant electricity supplement. Another
form of direct selling, ie selling without receiving payment under the EEG, also remains possible.

In 2020, 81% of annual energy feeih is already remunerated under the EEG in the form of the market
premium. This is the case for 100% of offshore wind farms and at 96% the number of onshore wind turbines
receiving market premiums is also approaching the 1008bark. At 34% (2019: 31%), the proportion of
electricity from solar installations paid a market premium is still relatively low but growing continually. This

Electricity: annual energy feedn from installations with a fixed feedn

small increase is due to the fact that the large number of small solar installations with a capadai less than
tariff or direct selling
(%)

100 kW continue to take advantage of the feeuh tariff.
12
44
55 63
69
78
0
88
56
45 I 37
31
22

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

m Fixed feed-in tariff m Market premium

Figure27: Annual energy feedin of electricity from installations eligible for payments under the EEG by feed
in tariff or market premium
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Electricity: annual feed-in of electricity from installations with a fixed feed-in tariff and
market premium for 2020

I i <
Installations with Installations with Share of installations

All installations . . . with market
feed-in tariff market premium S
GWh premium in total

GWh GWh .
annual feed-in in %
Hydro 5,048 1,824 3,224 64%
Gased! 1,089 203 887 81%
Biomass 40,948 6,293 34,655 85%
Geothermal 197 12 185 94%
Onshore wind 102,741 3,329 99,412 97%
Offshore wind 26,903 0 26,903 100%
Solar 45,030 29,555 15,469 34%
Total 221,956 41,216 180,734 81%

[1] Landfill, sewage and mine gas

Table32 Annual feedin of electricity from installations by feed-in tariff and market premium

As in previous years, the main energy source for direct selling in 2020 was onshore wind power, which
accounted for a share of 55% (2019: 56%)lofekd by biomass with a share of 19.2% and offshore wind power
at 14.9%.

Electricity: breakdown by energy source of annual fe@afrom
installations with market premium for 2020
(%)

Offshore wind
14.9

Hydro
</ ls

Landfill, sewage and

— mine gas

0.5
“\_ Biomass
Onshore wind 19.2
55.0
Solar
8.6

Figure 28: Breakdown by energy source of annual feeith from installations with market premium

2.2 Changes in payments under the EEG
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The EEG surcharge finaces green electricity payments to the
operators of solar, wind, hydro or biogas and biomass
installations. The surcharge is paid for by all electricity
customers although certain commercial and industrial
customers receive a discount. The four transmissicsystem
operators determine the surcharge for the following year by
150ctober each year on the basis of projected revenue and
expenditure.

The payments made to renewable energy operators play a key
role in the calculation of the EEG surcharge. All the mewable electricity entitled to a fixed feeelin tariff
(approximately 18%), which is mainly produced by smalicale and existing installations, is sold by the
transmission system operators on the power exchange. The larger share of renewable electricippstted
under the EEG (82%) is sold directly by installation operators or via direct sellers on the market, eg the
power exchange. In both cases the market revenue is not sufficient to cover the actual payments made.

This difference is passed on to all e&icity consumers in the form of the surcharge. Since the 2021 EEG
surcharge the difference is also partly financed by federal subsidies.

2.2.10verall changes in payments under the EEG

Payments for renewable energy fed into the public electricity network @& made by the operators to whose
networks the generating installations are connected in accordance with technologgpecific payment rates
(values to be applied) as defined in the EEG. Payments are usually made from the year in which the installation
is commissioned and for a subsequent period of 20 years.

0G U0U0 O NTNO&E To pUAzasaG RO| j0Oecé Ni &¢G| NO&&ONET

installations are connected. This includes payments to installation operators who sell their electricttyrough
transmission system operators (feedh tariff) as well as premium payments to installation operators who
market their electricity themselves (market premium). In 2020 the majority of payments were made to
installation operators entitled to the maket premium (feed in tariff: 37.5%, market premium: 62.5%). Market
premiums again rose in comparison with the previous year (2019: 59.5%).

~7T80k EGI NOSEONET Gl dpadzliaGLZ acTgOl |l €G| NOsS8&ONET

for significant shares of these payments. Overall, payments were 8% higher in 2020 than in the previous year.

Gl

-
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Electricity: payments by energy source

Total Total Increase / decrease
31 December 2019 i 31 December 2020 ) compared to 2019
(0 ga)leeéeal (0 gakeear (%)

Hydro 400 386 -3.3%
Gased! 45 51 13.0%
Biomas¥ 6,603 6,984 5.8%
Geothermal 40 43 7.7%
Onshore wind 5,817 6,674 14.7%
Offshore wind 3,731 4,246 13.8%
Solar 10,996 11,456 4.2%
Total 27,633 29,841 8.0%

[1] Landfill, sewage and mine gas

[2] Including support for flexibility

Table33: Payments under the EEG by energy source (as at 31 December)
Electricity: payments under the EEG by energy source
toaG!

26. e
042 243 200 287

=
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
[1] including
support for flexibility Solar’ Biomass[1 Onshore wind® Offshore wind" Hydro B Landfill, sewage and mine ¢

Figure 29: Changes in payments under the EEG by energy source

Renewable energy operators received an average of 13.4 ct/kWh in payments under the3EiB&@020.

Payments for the different energy sources varied significantly, however. As shown kigure 31, operators of
solar installations received an average of 258kWh in 2020, while operators of onshore wind installations
received an aerage of 6.5t/kWh. These average values include both existing installations, which receive very
high payments under the EEG, and new installations, which receive much lower EEG payments. Installation

39 Average payments under the EEG are arrived at by dividing total payments under the EEG by the total annuakfieddr the relevant
year.
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operators have also received additional revenue sin2@12 from direct marketing on power exchange§.hese
revenues are not included in the payments shown.

Electricity: average payments

under the EEGct/kWh)
p a2 b of CF B TR 1 o =

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 30: Changes in average payments under the EEG

Electricity: average payments by energy sourcesin 2020

(ct/kWh)
25.4
21.8
7.1 15.8
[ 6.5 I
il = |
Hydro Landfill, Biomass Geothermal Onshore Offshore Solar
sewage and wind wind
mine gas

Figure 31: Average payments by energy sote in 2020

2.2.2Changes in the EEG surcharge

Payments under the EEG are for the most part refinanced through the EEG surcharge. The EEG surcharge for
2022 is 3.72t/kWh, almost 43% lower than in the previous year (6&/kWh). The last time the surcharge was
lower than 4 ct/kWh was in 2012.

The main reason for the sharp drop in the 2022 EEG surcharge is the substantial increase in prices on power
exchanges. The increase in market revenues from renewable electricity significantly reduces the need for
support. As in the previous year, the 2022 surcharge will also be reduced by a federal subsidy, which will be
financed from revenues derived from the national CO2 price.

The surcharge has been comparatively stable at between 6.2 and 6.9 ct/kWh since 2014. Fallymygue
entitlements for new installations have slowed the rate of increase of payments to installation operators
substantially in recent years.
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Electricity: changes in the EEG surcharge
(ct/kWh)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 32 Changes in the EEG surcharge

2.2.3Lowering of the values to be applied (refemce values for calculating the payment entitlement)

Automatic cost reduction mechanisms were introduced in the EEG 2014 to reflect the cost reductions derived
from technological advancements. Thus, as of September 2014, the values to be applied for entgy are
reduced by a set percentage each month. There is an additional adjustment (reduction or increase) of the
values to be applied that depends on the actual capacity expansion in a-gefined reference period. If the
planned development corridor isexceeded, the degression rate used for calculation purposes is automatically
increased, thus lowering the values to be applied. If, by contrast, expansion fails to meet the statutory
expectations, the values to be applied remain the same or even risec@ations are based on the installation
data recorded in the core energy market data register.

In 2018, 2019, 2020 and 2021, a substantial rise in solar was recorded and the target corridor in the respective
reference periods was consequently exceeded. TWadue to be applied was therefore reduced by 1.4% in

almost every month from May 2019. The only exceptions are the months November 2019 to January 2020,
during which expansion was only slightly above the target corridor and resulted in a small reductiofi ©.0%.

In the months November 2020 toJanuary2021, expansion significantly exceeded the target corridor and
resulted in a reduction of 1.8%. The 20EEG raised the development corridors for the calculation of the
degression rate and this means that, deite increasing expansion, the value to be applied will again be

reduced by 1.4%.

Since 1 January 2019, the remuneration for electricity from onshore wind installations that are not required to
participate in auctions (installations with an installed capaty of up to 750kW and pilot wind turbines) has

been calculated on the basis of the bids awarded in previous auctions using the average of award prices from
the year before last (sectiod6b(1)EEG). The value of 4.63 ct/kWh was thus applied for wind iafiations
commissioned in 2019 and 6.04 ct/kWh for installations commissioned in 2020 and 6.20 ct/kWh for
installations commissioned in 2021.
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Electricity: lowering of the values to be applied
Solar energy

Actual growth

Relevant reference perioc  Growth . : . Period of
. : in reference Applied Reduction .
for calculating actual corridor . . validity of
reduction (MW) period reduction cycle reduction
(MW)
Sep 2013 - Aug 2014 2,398 0.25% Q32014
Dec 2013 - Nov 2014 1,953 0.25% Q1 2015
Mar 2014 - Feb 2015 1,811 0.25% Q2 2015
Jun 2014 - May 2015 2 400 - 1,581 0.25% Q32015
Sep 2014 - Aug 2015 2,600 1,437 0.0%  monthly Q4 2015
(gross) )

Dec 2014 - Nov 2015 1,419 0.0% Q1 2016
Mar 2015 - Feb 2016 1,367 0.0% Q2 2016
Jun 2015 - May 2016 1,336 0.0% Q32016
Sep 2015 - Aug 2016 1,096 0.0% Q4 2016

Table34: Lowering of the values to be applied solar energy
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Electricity: lowering of the values to be applied

Solar energy

Actual growth

Relevant reference perioc  Growth . .
i : in reference Applied
for calculating actual corridor . .
reduction (MW) period reduction
(MW)
Fixed in EEG 2017 - 0.0%
(Jul 2016 - Dec 2016) x2 2,025 0.0%
(Oct 2016 - Mar 2017) x2 2,149 0.25%
(Jan 2017 - Jun 2017) x2 1,802 0.0%
(Apr 2017 - Sep 2017) x2 1,966 0.0%
(Jul 2017 - Dec 2017) x2 1,704 0.0%
(Oct 2017 - Mar 2018) x2 2,037 0.0%
(Jan. 2018 - Jun. 2017) x2 2,727 1.0%
(Apr. 2018 - Sep 2018) x2 3,193 1.0%
(Jul 2018 - Dec 2018) x2 2,570 1.0%
Oct 2018 - Mar 2019) x2 2.500 3.625 1.4%
( ) X (gross) ’
(Jan 2019 - Jun 2019) x2 3,662 1.4%
(Apr. 2019 - Sep 2019) x2 2,878 1.0%
(Jul 2019 - Dec 2019) x2 2,936 1.4%
(Oct 2019 - Mar 2020) x2 3,242 1.4%
(Jan 2020 - Jun 2020) x2 3,800 1.4%
(Apr 2020 - Sep 2020) x2 3,975 1.8%
Fixed in EEG 2021 - -
(Oct 2020 - Dec 2020) x4 4,355 1.4%
(Jan 2021 - Mar 2021) x4 4,379 1.4%
(Apr 2021 - Jun 2021) x4 3,846 1.4%

Reduction
cycle

monthly

Period of
validity of
reduction

Jan 17

Feb 17 - Apr 1
May 17 - Jul 1}
Aug 17 - Oct 1°
Nov 17 - Jan 1
Feb 18 - Apr 1t
May 18 - Jul 1¢
Aug 18 - Oct 1¢
Nov 18 - Jan 1
Feb 19 - Apr 1!
May 19 - Jul 1¢
Aug 19 - Oct 1¢
Nov 19 - Jan 2
Feb 20 - Apr 2(
May 20 - Jul 2(
Aug 20 - Oct 2(
Nov 20 - Dec 2

Jan 21

Feb 21 - Apr 2:
May 21 - Jul 2:

Aug 21 - Oct 2:

Table35: (Continued from Table34): Lowering of the values to be applied solar energy
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2.3 Auctions

Operators of new onshore wind, offshore wind and biomass
plants only receive EEG payments if they have successfully
participated in an auction. The only exceptions are for onshore
wind installations, ground-mounted solar installations (first
segment solar installations) with an installed capacity of up to an
including 750 kW and newly commissioned biomass installations
with an installed capacity of up to 150 kW. Payments for these
renewable energy installations continue to be fixed by law.

Bids are accepted on the basis of the price specified in the bid
("pay as bid"). Exceptions only apply to bids made by citizens'
energy companies for auctions for onshore wind and existing

biomass installations with an installed capacity of less than 150 kW. In these cases, rates are fixed in a
uniform pricing system with the value of the highest successful bid determining the value to be applied.

Successful awards lapse after defined periods of time, the duration of which differs according to energy
source. Bidders must pay penalties if installations are not commissioned within the defined period.

In addition to separate technologyspecific auctians for onshore wind energy, offshore wind energy, solar
and biomass, the first innovation auction was carried out in 2020. The 2021 EEG abolished e@ssnology
auctions for onshore wind and solar. Auctions were introduced for rooftop solar systems (sedesegment
solar installations) and biomethane installations.

There were 35 auction rounds in the January 2020 to September 2021 period with the following results:
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Electricity: technology-specific auctions for solar and onshore wind installations 2020 -
2021

Technology Tendering date Award price (ct/kwh)*
01.02.2020 5.01
01.03.2020 5.18
01.06.2020 5.27
01.07.2020 5.18
Solar (1st segment) 01.09.2020 5.22
01.10.2020 5.23
01.12.2020 51
01.03.2021 5.03
01.06.2021 5.00
Solar (2nd segment) 01.06.2021 6.88
01.02.2020 6.18
01.03.2020 6.07
01.06.2020 6.14
01.07.2020 6.14
01.09.2020 6.20
Onshore wind
01.10.2020 6.11
01.12.2020 591
01.02.2021 6.00
01.05.2021 5.91
01.09.2021 5.79

*Volume-weighted average award price (sliding market premium); for solar power, the award price is applied prior to receipt of secc
securities.

Table36: Auctions held in 2020 and 2021 for solar and onshorénd installations with sliding premium
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Electricity: other auctions in 2020 - 2021 with sliding market premium

Technology Tendering date Award price (ct/kwh)*
01.04.2020 13.99
01.11.2020 14.85
Biomass
01.03.2021 17.02
01.09.2021 17.48
01.04.2020 5.33

Onshore wind and solar across all technologies
01.11.2020 5.33

* Volume-weighted average award prida.these auctions, and for wind and solar, incentives are paid in the form of sliding market pre
based on exchange prices.

Table37: Auctions held in 2020 and 2021 with sliding premium

Electricity: other auctions in 2020 - 2021 with fixed market premium

Technology Tendering date Award price (ct/kwh)*
01.06.2020 6.23
CHP 01.12.2020 6.75
01.06.2021 5.64
01.06.2020 10.63
Innovative CHP systems 01.12.2020 10.8
01.06.2021 11.57
Innovation auction: single systems 01.09.2020 2.65
Innovation auction: system combinations 01.09.2020 4.50
01.04.2021 4.29

Innovation auction: system combinations
01.08.2021 4.55

* Volume-weighted average award prida.these auctions incentives are paid in the form of fixed market premiums that take no accot
exchange prices.

Table38: Auctions held in 2020 and 2021 with fixed premium.
The figures inTable36and Table37are not comparable withTable38as inTable36 and Table37they include

a sliding premium minus potential revenues on the powerxchange, while the figures inTable38reflect fixed
premiums that generally flow as subsidies without deduction.
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2.3.1Solar photovoltaic auctions, first segment

Following the pilot auction for ground-mounted installations in the years2015 to 2016, auctions have been
held for all solar installations with an installed capacity of over 750 kilowatts since the beginning of 2017. Bids
for projects on grassland or arable land in disadvantaged areas are acceptable if permitted by ordinapcheo
individual federal states (to date this has happened in Bad&Mirttemberg, Bavaria, Hesse, Rhineland
Palatinate and Saarland). In 2020, seven auction rounds were held for 1,299 MW. A total of 270 solar projects
(bids) with a volume of 1,320 MW werevearded a tender. In 2021, 1,63@W will be put out to tender,

although the volumes for the auction scheduled for November may still change as required by law. In the
March and June auction rounds, tenders forl,133W were awarded to 198 solar projects.

The bid volumes for all photovoltaic auctions have so far been significantly oversubscribed. The initial sharp
decline in the award price in the first four auction rounds between February 2017 and February 2018
(6.58ct/kWh to 4.91 ct/kWh) was not sustained m subsequent rounds. A bid volume of 500W for this special
auction and a maximum permitted price of 8.9Lt/kWh resulted in a significantly higher average award price
of 6.59ct/kWh in 2019. An adjustment of the permissible maximum price to 7.5€t/kWh successfully slowed
this upward movement in 2020. In the course of 2020, award prices generally rose slightly up to October,
oscillating between 5.0kt/kWh (February 2020) and 5.28t/kWh (October 2020). The average volume
weighted winning bid in 2020 wass.10ct/kWh.

Since 2021, only bidders who wish to install groundnounted solar installations or other structures that are
neither buildings nor noise barriers may participate in auctions for first segment solar installations. At
5.03ct/kWh (March 2021) amn 5.00ct/kWh (June 2021), the winning bids in the first two auctions in 2021 were
also in the lower 5ct range.

Average award prices have fallen by 21% since auctions were introduced for all solar installations in 2017. The
highest award price in the peidd under review was 6.58t/kWh (March 2019) and the lowest award price was
4.33ct/kWh (February 2018). The current average payment (in October 2020) for new solar installations
determined by auction up to 2022 is 5.2&/kWh. This price realistically refects average solar power

generation costs.
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Electricity: implementation rates for solar installations from solar auctions with expired
implementation periods

Tendering date Impleme?r:aoion status C(ZTCTLE?;?]”&Z%;?;gd Basis of tender
15.04.2015 99 06.05.2017 FFAV
01.08.2015 90 20.08.2017 FFAV
01.12.2015 92 18.12.2017 FFAV
01.04.2016 100 18.04.2018 FFAV
01.08.2016 96 12.08.2018 FFAV
01.12.2016 73 15.12.2018 FFAV
01.11.2016 99 05.12.2018 GEEV
01.02.2017 99 15.02.2019 EEG
01.06.2017 97 21.06.2019 EEG
01.10.2017 35 23.10.2019 EEG
01.02.2018 44 27.02.2020 EEG
01.06.2018 83 21.12.2020 EEG
01.10.2018 55 26.04.2021 EEG

Table 39: Implementation rates for all solar auctions

Awards must be implemented within 18 to 24 months. From the previous 25 rounds (including FFAV and
GEEV) in addition to the six cmpleted auction rounds under the Groundmounted PV Auction Ordinance
(FFAV), the implementation periods for the first seven solar photovoltaic auction rounds under the EEG and
the CrossBorder Renewable Energy Ordinance (GEEV) have expired. These all haglerates of
implementation (Table39), which is regarded as a success. The only auction rounds to deviate from this
success are those completed in October 2017, February 2018 and October 2018, which had implementation
rates of 386, 44% and 55% respectively. The main reason for this was the failure to implement two very large
solar projects. As a result of the Cowl9 pandemic, the implementation periods for all tenders awarded prior
to 1 March 2020, and for those whose implemertian periods have not yet expired, have been extended by six
months. This means that the ultimate rates of implementation for the 2019 auction rounds will only be
apparent at the end of 2021. The implementation periods for all other auction rounds have nyat expired
either.



BUNDESNETZAGENTUBYNDESKARTELLAMT(7

Electricity: solar auctions, first segment 2020

Feb Mar Jun July Sep Oct Dec
Volume put up for
auction (MW) 100 300 96 193 257 96 257
Submitted bids 98 190 101 174 163 87 186
Submitted bid volume 493 838 447 779 675 393 931
(MW)
Winning bids* 18 51 21 30 75 30 45
Volume awarded (MW)* 101 301 100 193 258 103 264
Excluded bids 12 9 9 18 22 9 42
Volume of excluded bid
(MW) 77 35 18 70 73 37 196
Maximum rate (ct/kWh) 7.50 7.50 7.50 7.50 7.50 7.50 7.50
Average volume-
weighted award price 5.01 5.18 5.27 5.18 5.22 5.23 5.10
(ct/kwh)
Lowest bid (awarded)
(ct/kwh) 3.55 4.64 4.90 4.69 4.80 4.98 4.88
Highest bid (awarded) 5.21 5.48 5.40 5.36 5.39 5.36 5.26

(ct/kWh)

*Prior to receipt of the second security deposit.

Table40: Solar auctions, first segment 2020
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Electricity: solar auctions, first segment 2021

Mar Jun Nov
Volume put up for .
auction (MW) 617 510 510
Submitted bids 288 242 not available
Submitted bid volume .
(MW) 1,504 1,130 not available
Winning bids* 103 95 not available
Volume awarded (MW)* 620 513 not available
Excluded bids 6 11 not available
Volume of excluded bid. .
(MW) 38 36 not available
Maximum rate (ct/kWh) 6 6 6
Average volume-
weighted award price 5 5 not available
(ct/kWh)
Lowest bid (awarded) :
(ct/kWh) 5 5 not available
Highest bid (awarded) 5 5 not available

(ct/kwWh)

*Prior to receipt of the second security deposit.

**The actual volume put up for auction may change based on statutory provisions

Table41: Solar auctions, first segment 2021

Figure 33shows that over 50% of the bids awarded for solar plwltaic auctions in 2019 and 2020 were

concentrated in Bavaria, in part due to the increase from 70 to 200 bids awarded following the amendment of

the ordinance in Bavaria that opens up disadvantaged areas for solar farms.
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Regional distribution of the annual volume awarded* in solar auctions
2020/2021
in MW (number of awards)

Bavaria 608 (144)

547 (123)

169 (14)

Brandenburg 69(19)
i 95 (21)
Mecklenburg-Vorpommern 54(11)
: 82 (24)
Saxony-Anhalt 17(14)
. ; 73(9)
Schleswig-Holstein 99(10)
Thuringia 65 (10) Zuschlagsmenge 2020/ 2021:
34(6) 1,319 MW/ 818 MW
Saarland 0(8 48(7)
(8) Anzahl Zuschlage 2020/ 2021.:
41 (10) 270/ 142
Saxony 42(8)
: ) : 36 (8)
Rhineland-Palatinate 49(5)
g ; 35(6)
North Rhine-Westphalia 9(3)
29 (7)
Hesse 19(5)
25 (4)
Lower Saxony 6(7)
Wil 13 (6)
Baden-Wiirttemberg 14(6)
H 2020
*Volume awarded after award notice pigor to receipt of the second security deposit m 2021

(2021 up to anin June)

Figure 33: Regional distribution of the annual volume awarded in EEG solar auctions 2020/2021

2.3.20nshore wind auctions

Since the beginning of 2017 payments for onshore wind plants have also been determined by auction. All
onshore wind turbines with an installedcapacity of at least 751 kW must participate in such auctions. Bids are
submitted for the value to be applied to an installation at a defined 100% reference site; however the actual
payments may diverge from this.

In 2020, auctions were held for 3,869 MM seven different auction rounds. In 2021, three auctions were held
for 4,500 MW. Six of seven rounds in 2020 were significantly undersubscribed. A volume of just 2,672 MW was
awarded and the envisaged development corridor was consequently not reached lybthe last round in

December was slightly oversubscribed &ble42 and Table43). The picture remained unchanged in 2021.

Some of the rounds in February and May were largely oversubscribed. Only the rouindseptember2021 was
slightly oversubscribed. The lack of competition was reflected by the high award prices, all of which were just
below the highest bid of 6.2 or 6t/kWh.
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Electricity: onshore wind auctions 2020

Feb Mar Jun July Sep Oct Dec
Volume put up for auction (MW) 900 300 826 275 367 826 367
Submitted bids 67 25 62 26 25 89 96
Submitted bid volume (MW) 527 194 468 191 310 769 657
ng';‘:;‘:]gfnvgz??N(rg) in 115 85 148 57 72 349 286
Winning bids 66 20 61 26 25 74 58
Volume awarded (MW) 523 151 464 191 287 659 400
Volume awarded in the NAG (MW) 115 56 148 57 87 268 197
Excluded bids 1 2 1 0 2 3 3
Excluded bids in MW 4 18 4 0 23 48 20
Maximum rate (ct/kWh) 6.20 6.20 6.20 6.20 6.20 6.20 6.20

Average volume-weighted awarc

price (ct/kwh) 6.18 6.07 6.14 6.14 6.20 6.11 591

Lowest bid (awarded) (ct/kWh) 5.76 5.74 5.90 6.00 5.99 5.60 5.59

Highest bid (awarded) (ct/kwWh) 6.20 6.20 6.20 6.20 6.20 6.20 6.07

Highest bid in the NAG (awardec Not

(ct/kWh) relevant 5.98 Not relevant

Table42;: Onshore wind auctions 2020

One major reasa for the lack of participation in the tenders for onshore wind is the lack of federal immission
control permits, which must be submitted for participation in the tendering procedure. Based on the
experience with citizens' energy companies in 2017, it walihot be helpful to move away from making
participation dependent on permits; at that time, such companies were able to bid without a permit. This
resulted in highly-speculative bids being made. The implementation rates for the awards made in 2017 are
extremely low for precisely this reason. Decisiomaking in approval procedures for wind power plants is
subject to various nature conservation and species protection regulations, construction planning and regional
planning law, as well as aviation law. Natureonservation and species protection law, in particular, require
intensive examination and a complex weighingup process.



Electricity: onshore wind auctions 2021
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Feb May Sep
Volume put up for
auction (MW) 1,500 1,243 1,492
Submitted bids 91 137 210
Submitted bid volume
(MW) 719 1,161 1,824
Winning bids 89 127 166
Volume awarded (MW) 691 1,110 1,494
Excluded bids 2 10 6
Excluded bids in MW 27 51 34
Maximum rate (ct/kWh) 6.00 6.00 6.00
Average volume-
weighted award price 6.00 5.91 5.79
(ct/kWh)
Lowest bid (awarded)
(ct/kwh) 5.15 5.68 5.20
Highest bid (awarded) 6.00 6.00 592

(ct/kWh)

Table43: Onshore wind auctions 2021

From a regional perspectiveTable44), 74%of the volume awarded in wind energy auctions in 2020 was
concentrated on the four federal states of Schleswigolstein (22%), Lower Saxony (19%), North Rhine
Westphalia (17%) and Brandenburg (16%). In September 2021, 74% of the volume awarded was also

concentrated in these federal states.
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Electricity: distribution of bids and awards for onshore wind energy per federal state 202
2021*

Number of Capacity Number of Awarded

bids bids in kW awards capacity in kW

Federal state 2020 2021 2020 2021 2020 2021 2020 2021
BadenWartt. 9 5 92,100 58,200 8 4 79,500 54,00C
Bavaria 2 8 27,000 68,000 1 6 13,500 51,40C
Berlin 1 0 4,200 0 1 0 4,200 0
Brandenburg 46 63 505,400 531,060 37 50 434,100 459,11C
Bremen 0 1 0 3,600 0 1 0 3,600
Hesse 6 16 80,300 206,480 5 15 71,900 171,98(
Meckl.-Vorp. 15 13 147,000 157,200 8 13 114,800 157,20C
Lower Saxony 52 52 557,350 593,800 46 49 503,350 574,40C
N. Rhine-W. 80 109 512,150 707,740 69 90 456,300 553,29
Rhinel.-Pal 18 21 125,900 157,800 13 20 95,500 152,20C
Saarland 0 2 0 17,850 0 1 0 3,450
Saxony 8 10 64,200 48,400 6 5 49,400 23,30C
Saxony-Anhalt 14 12 160,600 136,100 12 11 149,300 123,50C
Schlesw.-Holst. 116 107 714,540 895,300 99 100 582,690 869,85(
Thuringia 23 19 124,750 122,500 22 17 117,700 98,50C
Total 390 438 3,115,490 3,704,030 327 382 2,672,240 3,295,78(

*Auction rounds in February, May, September 2021

Table44: Distribution of bids and awards per federal state

2.3.30ther auctions (offshore wind, biomass, joint and innovation auctions)

Offshore wind auctions

The offshore wind auctions for existirg projects in 2017 and 2018 were followed on 1 SeptemR&21 by the

first "central model" offshore wind auction, which will in future take place every year. An award in this

OnaNeéT G ¢l &é¢GEi é N7 NCi kéacCN N7 cobsuraex \dadhe affshereéi a NET G Z
Gi NRTKkE | fnkacCbOkai 2Z O0Gé NCi 7Tj7]NéTG N7 17]ikONi NCi Tool
also receives the right to apply to the German Maritime and Hydrographic Agency (BSH) for planning

approval to build the dfshore wind park.

The auctions for a total volume of 958 MW were for three sites, which had already been-pesessed by the
BSH on behalf of the Bundesnetzagentur. Two sites, designate@N and N3.8, are in the North Sea and one
site, designated @13, is in the Baltic. The award price for all three sites is@nt/kwWh. The offshore wind

parks are set to go into operation in 2026.
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Several bids, each for a bid value ot@nt/kWh, were submitted for the site N3.8 and G1.3. Awards were
allocated by the Bundesnetzagentur for both areas by drawing lots, as provided for by law. The project
developers who had originally planned offshore windparks also have the right to participate at sites3\8 and
0O-1.3. These project developers exercised their righttetke part in the award in good time on

2November 2021.

Electricity: offshore wind auctionstendering datel September2021

Designation of area N-3. 7 N-3. 8 0-1.3

Volume put up for

auction (MW) 225 433 300
Volume awarded (MW) 225 433 300
I(\:Ijﬁwrt:)m rate for bids 730 7130 730
Award price (ct/kwh) 0.00 0.00 0.00
Lottery No Yes Yes
Right to participate No Yes Yes
Offshore transmission NOR-3-3 NOR-3-3 OST-1-4

link

Table45: Auction for offshore wind energy; tendering date Beptember2021

Biomass auctions

The Bundesnetzagentur has held eight auctions since the auction procedure wasaduced for biomass
installations in 2017. Initially rounds were held annually; in 2019 through to 2020-ainnual rounds were held

in April and November. Since 2021, rounds have been held in March and September. In each of the two rounds
100MW will be put out to tender; this volume is adjusted upwards largely due to the bid volumes not awarded

in the previous year. As a result, 338W were auctioned in 2020 and a total of 57@W in 2021.

One particular feature of this procedure is that installations thadre already in operation are also able to take
part in auctions if they are only eligible for payments under the EEG for a maximum of a further eight years.

So far all auction rounds have been significantly oversubscribed. This trend continued in 2020 20@1. The
volume-weighted average for all winning bids was 14.42/kWh in 2020 and 17.2%t/kWh in 2021. The
medium winning bids for new installations were 14.44t/kWh in 2020 and 14.9Xt/kWh in 2021. On average,
bids for existing installations with installed capacity exceeding 15kW were awarded at 14.66t/kWh in 2019
and 16.3%t/kWh in 2021. Bids for existing installations with installed capacity equal to or less than 160/
were, on average, awarded at 16.40kWh in 2019 and 17.7&t/kWh in in M arch 2021. Regardless of the
actual price at which awards were made, the value to be applied for existing installations is limited to the
average in the three years preceding the auction.
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Electricity: biomass auctions in 2020

1 April 2020 1 November 2020
New Existing Existing New Existing Existing

facilities facilities facilities facilities facilities facilities

%150 kW XKI50 kW >150 kW  x150 kW  >K150 kW > 150 kW
Volume put up for
auction (MW) 168 168
Submitted bids 5 5 31 3 2 16
Submitted bid volume
(MW) 43 0 49 22 0 29
Winning bids 5 5 28 2 2 15
Volume awarded (MW)* 43 0 47 19 0 9
Excluded bids 0 0 3 1 0 1
Volume of excluded bid.
(MW) 0 0 2 2 0 20
Maximum rate (ct/kWh) 14.44 16.40 16.40 14.44 16.40 16.40
Average volume-
weighted award price 14.44 16.40 13.56 14.43 16.40 15.75

(ct/kWh)

Table46:; Biomass auctions in 2020
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Electricity: biomass auctions in 2021

1 May 2021 1 September 2021
New Existing Existing New Existing Existing
facilities facilities facilities facilities facilities facilities

X150 KW  KISOKW  >150kW %150 KW  XI50 kW > 150 KW

Volume put up for

auction (MW) 300 300

Submitted bids 7 8 45 7 10 83
Submitted bid volume

(MW) 14 1 29 21 1 65
Winning bids 5 5 28 7 7 59
Volume awarded (MW)* 12 1 21 21 1 48
Excluded bids 0 2 6 0 0 6
Volume of excluded bid

(MW) 0 0 3 0 0 5
Maximum rate (ct/kWh) 16.40 18.40 18.40 16.40 18.40 18.40
Average volume-

weighted award price 15.09 18.79 18.09 14.72 16.73 14.68

(ct/kWh)
Table 47: Biomass auctions in 2021

Innovation auctions for individual renewable energy sources (onshore wind, solar, biomass) or system
combinations

The Bundesnetzagentur held its first innovation auction under the Innovation AuctiorOrdinance (InnAusV)

in September 2020. In the first round of this new type of tendering procedure, bids could either be submitted
for individual renewable technologies (onshore wind, biomass and solar) or for combinations of several
installations using different renewable energies or of combined renewable generation and storage systems.

In addition to the new target group of system combinations, one of the key innovative elements in the auction

design was the introduction of the payment of a fixed insteadf a sliding premium as well as endogenous

volume management in the absence of competition (subscription to the auction volume). While the sliding

premium system pays the amount determined in the tenders minus potential market revenues, the fixed

premium provides for a fixed amount that is paid as support regardless of potential market revenue. The
KioikiGai sciéeé griéie OGeée |jiaebe OkkOGaigi GN|l @1k acé¢
installations.

The first auction round for 650 MW in @ptember 2020 was substantially oversubscribed, with 133 bids for a
bid volume of 1,095MW. Most bids were for system combinations (788W for 83 bids). The remaining bids
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(310MW for 50 bids) were for individual solar installations. Renewable onshore wirahd biomass
technologies and biomass played no role at all for individual installations. A total of 73 bids with a total
capacity of 677MW were successful, including 39MW for 28 system combinations. The selection of system
combination was dominated bythe combination of solar installations with storage.

The highest bids were 3.6t/kWh for single systems and 7.8t/kWh for system combinations. The average
award price corresponding to a fixed payable premium was 2.68kWh for single systems (for awardsf
between 0.96t/kwWh and 3 ct/kwWh) and 4.50ct/kWh for system combinations (for awards of between
1.94ct/kWh and 5.52ct/kwWh).

Since 2021, only system combinations may take part in innovation auctions. A total of 288V was auctioned
in April 2021. Adn the previous year, the auction was substantially oversubscribed at a bid volume of B0&/.
Once again, onshore wind and biomass technologies did not play a major role and bids were submitted almost
exclusively for system combinations of solar installatins with storage. A total of 18 bids for a capacity of
258MW were awarded a tender. The average price of bids in this round was £120VNh, which is slightly
lower than in the previous year. A total of 256MW was also auctioned in August 2021. The subnaitl bid
value was just under 250W and in this case the legally stipulated volume management consequently
applied. Accordingly, awards may only be made up to the amount of 80% of the auction volume. Overall,
16bids with a total capacity of 158W were swccessful. The volumeweighted average winning bid was
4.55ct/kWh; the lowest winning bid was 3.9t/kWh and the highest 5.4&t/kwWh. The winning bids were
slightly higher than in the previous year.
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Electricity: auctions for innovative technologies 2020 - 2021

Sep 20 Apr 21 Aug 21
Volume put up for auction (MW) 650 250 250
Submitted bids 133 43 23
of which single systems 50 - -
of which system combinations 83 43 23
Submitted bid volume (MW) 1095 509 250
of which single systems 310 - -
of which system combinations 785 509 250
Winning bids 73 18 16
of which single systems 45 - -
of which system combinations 28 18 16
Volume awarded (MW) 677 258 156
of which single systems 283 - -
of which system combinations 394 258 156
Excluded bids 14 1 6
Volume of excluded bids (MW) 71 3 67
Maximum rate fixed market premium (ct/kWh) 3.00 i i
(single systems) '
Maximum rate fixed market premium (ct/kWh) 750 750 750
(system combinations) ' ' '
Average volume-weighted award price (ct/kwWh) 265 i i
(single systems) '
Average volume-weighted award price (ct/kWh) 450 4.29 455
(system combinations) ' ' '
Lowest bid (awarded) (ct/kWh) 0.96 i i
(single systems) '
Lowest bid (awarded) (ct/kWh) 1.94 333 3.99
(system combinations) ' ' '
Highest bid (awarded) (ct/kWh) 3.00 i i
(single systems) '
Highest bid (awarded) (ct/kWh) 557 4.88 5 48

(system combinations)

Table48: Auctions for innovative technologies 202@ 2021
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Solar auctions, second segment

The 2021 EEG introduced solar auction for second segment solar installations. Bidders who wish to install a
solar installation on or in a building or noise barrier and whose systems have an mi$td capacity of more

than 300kW may participate in this auction. The first auction was held in Jun2021. A volume of 150AW was
put up for auction and 168 bids for a capacity of 218W were submitted. The auction round was thus
substantially oversubscibed. Awards were made to 114 bids for a capacity of 1@/. The volume weighted
average winning bid was 6.88t/kWh; the highest bid in this round was for 9.0@t/kWh.

Electricity: auctions for photovoltaic installations, second segment 2021

Jun Dec
Volume put up for auction (MW) 150 150*
Submitted bids 168 n.a.
Submitted bid volume (MW) 213 n.a.
Winning bids 114 n.a.
Volume awarded (MW) 153 n.a.
Excluded bids 15 n.a.
Volume of excluded bids (MW) 21 n.a.
Maximum rate (ct/kWh) 9.00 n.a.
Average volume-weighted award price (ct/kWh) 6.88 n.a.
Lowest bid (awarded) (ct/kWh) 5.35 n.a.
Highest bid (awarded) (ct/kWh) 7.89 n.a.

* The actual volume put up for auction may change based on statutory provisions

Table49: Solar auctions, second segment 2021
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C Networks

1. Current status of grid expansion

As part of its monitoring, the Bundesnetzagentur provides quarterly updates on the progress in planning and
construction for individual projects in the transmission system during the previous three months. This covers
the projects from the Federal Requirements Plan Act (BBPIG) and the Power Grid Expansion Act (EnLAG). The
Bundesnetzagentur publishes the updates on its websitevatvw.netzausbau.de/vorhaben

As at the second quarter 2021, 10Projects were listed in the BBPIG and the EnLAG: gfiojects had already
been completed and eight had been at least fully approved; gi®jects were still at the approval stage; and
24 projects were waiting for submission of the initial applications for federal sectoral/spatial planning.

The total length of the ENLAG and BBPIG projects as at the second quarte2@#1 was somé&2,23%m:

0 around 2,901km were about to start the approval procdure;
0 around 920km were in the federal sectoral/spatial planning procedure;
0 around 6,045km were in or about to start the planning approval or notification procedure;

0 602km had been approved/were under construction; and

0 1,771km had been completed.

Progress in planning and construction (BBPIG and EnLAG)
(km)

m Not yetin approval procedure

m In federal sectoral/spatial planning procedure

m In or about to start planning approval or notification
procedure

Approved/under construction

H Completed

Figure 34: Progress in planning and construction (BBPIG and EnLAG)

1.1 Monitoring of EnLAG projects

The EnLAG listed 2£&xpansion projects as at the second quarter 2921. Six of these projects are designated as
pilot projects for underground cabling. These projects are earmarked as feasible for partial undergrounding


file://///DSWIBN6001/REF_603Monitor$/Temp/Redigieren%202021/www.netzausbau.de/vorhaben
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under certain conditions. The spatial planning and planning approval procedures are the responsibility of the
relevant federal states.

The total length of the EnLAG projets as at 3June2021 was some 1,8Xm:

o«

around 8km were in the spatial planning procedure;

O«

around 266km were in or about to start the planning approval procedure;
0 466km had been approved/were under construction; and

0 1,087km had been completed.

Progress in planning and constructiqiicnLAG)
(km)

mNotyetin approval procedure

m In federal sectoral/spatial planning procedure

m In or about to start planning approval or notification
procedure
Approved/under construction

m Completed

Figure 35 Progress in planning and construction (EnLAG)

The following map shows the status of the EnLAG projects in the second quarte2621.
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Figure 36: Status of ENLAG projects: 2nguarter 2021

1.2 Monitoring of BBPIG projects

The revised BBPIG entered into force onMarch 2021. The new Federal Requirements Plan (the annex to the
BBPIG) includes 3&ew and eight updated grid expansion projects. The total number of projects in the BBPIG
has increased fom 43 to 79 and the total length of the projects by around,400km.
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A total of 16 of the 7%xpansion projects in the current BBPIG are designated as pilot projects for {oss
transmission over long distances (HVDC transmission). Ten DC projects aravesked for priority
underground cabling and five AC projects for possible partial undergrounding. In addition, one project is a
pilot project using high-temperature superconductors and two are submarine cable projects.

A total of 29projects and two proje¢ sections are designated as crossing federal state or national borders. The
Bundesnetzagentur is responsible for the procedures for these projects. The total length of the projects as at
the second quarter oR021 was around,397km. However, the total Ength largely depends on the route of the
north -south corridors and will not be definite until a later stage of the procedure. Most of the other projects
(around 3,797km) are the responsibility of the federal states, as with the EnLAG projects. The prased for a
further 218 km are carried out by the Federal Maritime and Hydrographic Agency (BSH).

The total length of the BBPIG projects as at the second quarter2621 was some 10,4Kn:

O«

around 2,901km were about to start the approval procedure (includaig 2,55km from the new BBPIG);

0 around 912km were about to start the federal sectoral/spatial planning procedure (including 3&n from
the new BBPIG);

0 around 5,77%m were in or about to start the planning approval/notification procedure (including
1,795km from the new BBPIG);

0 136km had been approved/were under construction; and

0 684km had been completed.

Progress in planning and constructiqiisBPIG)
(km)

m Notyetin approval procedure

m In federal sectoral/spatial planning procedure

m In or about to start planning approval or notification
procedure

Approved/under construction

m Completed

Figure 37: Progress in planning and construction (BBPIG)

The following map shows the status of the BBPIG projects in tisecond quarter 0f2021.
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Figure 38: Status of BBPIG projects: 2mguarter 2021

1.3 Electricity network development plan status

The TSOs published the first draft of the electricity NDR021-2035 based on the scenario framework
2021-2035 on 29January2021 for public consultation until 4March 2021. The second draft of the

NDP 2035(2021) was submitted to the Bundesnetzagentur on 2@ril 2021. The preliminary assessment
results were published on Rugust2021 for consultation until 20 October 2021.
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The TSOs have proposed 96easures for expansion of the transmission network for the period up 2035.
The Bundesnetzagentur considers 8% these to be eligible for confirmation. Current assessments indicate
that the projects already ksted in the BBPIG are as important as before.

The TSOs have proposed two additional HVDC corridors for the period up 2035.

They have proposed the construction of two additional onshore HVDC lines in the period up 2035.

However, the Bundesnetzagentus current assessments indicate that only one HVDC line, between Rastede
and Birstadt (DC34), will be necessary. The TSOs have also proposed to reinforce existing or construct new
conventional AC lines. The assessment took into account an increase in theeleof utilisation of existing
networks, for example through dynamic line monitoring and flow management measures (PSTS).

Electricity: kilometre overview

NDP 2021-2035  Currently eligible Currently not Federal
: : eligible for Requirements Plar

(as proposed) for confirmation ! ) :

confirmation (for comparison)

AC new builds 500 km 450 km 50 km 200 km
DC new builds 2,150 km 1,950 km 200 km 1,450 krr
AC interconnectors 50 km 50 km - -
DC interconnectors 250 km 250 km - 200 km
AC reinforcements 3,700 km 3,400 km 300 km 2,800 kmr
Total 6,650 km 6,100 km 550 km 9,900 knf!

[1] Including 5,250 km in the start network

Table50: Kilometre overview

The NDP2035(2021) includes both onshore measures and the planning for oftsle transmission links. This
planning is based on the provisions of the site development plan, which determines the order in which sites
are to be auctioned for offshore wind farms as well as the years in which the transmission links need to go into
operation for the sites to be connected on time. On the basis of these provisions, the NDP defines the
necessary offshore transmission links including the commissioning years and onshore grid connection points.
Since the energy generated offshore is not consumdéukre 6 in the sense of the uptake of electricityp almost

all of it has to be transported to land. The NDP must include all measures necessary for the expansion of
offshore transmission links in line with demand, including the timing for the planned comgetion and the
onshore grid connection points. The assessment is therefore based not only on the criteria of necessity and
effectiveness, but also on the expansion in offshore wind capacity that needs to be connected to the onshore
grid.

The scenario frame&vork proposes an expansion in offshore wind capacity in the North Sea and Baltic Sea up
to 2035 of between 2&W and 34GW, depending on the scenario.
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1.4 Optimisation and reinforcement in the transmission networks

The "NOVA" principle ensures that all possiblmeasures to optimise or reinforce the existing grid are taken
before an expansion measure is confirmed. The principle sets a certain order for identifying which measures
are needed to ease restrictions: as a rule, all possible optimisation measures shioglltaken before
reinforcement or, if necessary, expansion measures are considered.

Optimisation measures comprise a range of measures that can be carried out in the existing grid. One example
is increasing the voltage of an overhead line that is capaloieoperating at 38kV but is only operated at

220kV. Another example is dynamic line monitoring, which enables the carrying capacity of existing lines to

be varied depending on the weather, as conductors are capable of transmitting more electricity wihieis

windy or cool. Flow management measures (such as PSTs) can also be taken to optimise the use of existing
networks.

Dynamic line monitoring allows the carrying capacity of overhead line conductors to be increased, depending
on the weather. Conductordheat up as electrical current flows along them. The maximum permissible
operating temperature of standard lines is usuallg0°C. The maximum operating temperature of some lines

in the 50Hertz network area is only40°C because the lines were designed tohegcal standards and

regulations applicable in the former German Democratic Republic. Dynamic line monitoring involves
recording the weather conditions at the conductor. This allows the current carrying capacity of a conductor to
be increased in certain silations, for instance when the ambient temperature is lower than the standard
temperature at which the conductor has been designed to operate.

Dynamic line monitoring is an integral part of the NDP planning and approval process; its application is
modelled nationwide to exploit the potential for minimising network expansion requirements. Dynamic line
monitoring does not make economic and technical sense in all network areas and is therefore not used on
some overhead line circuits. The operators regularlgview when and where it makes sense to use dynamic
line monitoring. The operation of overhead line circuits using dynamic line monitoring also needs to take
account of adjacent or intersecting infrastructures, such as pipes, for other energy sources (fstance gas or
oil). Additional measures to protect these pipes (including earthing) may be necessary when dynamic line
monitoring is used across the country.
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Electricity: percentage of dynamic line monitoring in the EHV network

(% of 380KV lines)

50Hertz

36 36 25 24

{1 B0

In By 2020 By 2025 After 2025
operation

TenneT
39 30
65 65
61 70
35 35

In By 2020 By 2025 After 2025
operation

Amprion

31 31
57 57

56

|13 I
In By 2020 By 2025 After 2025
operation

TransnetBW
11 11 17 17
] H 83 83

In By 2020 By 2025 After 2025
operation

m Regional mLocal " None

Figure 39: Percentage of dynamic line monitoring in the EHV network380kV)*°

40 A distinction is made between two measurement methods for dynamic line monitoring. Regional: account is taken of

regional weather conditions; fixed summer/winter periods with a different current carrying capacity (ampacity) for adlircuits
(deviations can be made depending on the weather conditions); general assumption for optimised line operation (following
corresponding upgrading). Local: account is also taken of local weather conditions. (Definitions based on CIGRE.)
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Electricity: percentage of dynamic line monitoring in the EHV network

(% of 220kV lines)

50Hertz

100 100 100 100

In By 2020 By 2025 After 2025
operation

TenneT
31 23
55 55
45 45

In By 2020 By 2025 After 2025
operation

Amprion
18 18
52 52 18 18
64

In By 2020 By 2025 After 2025
operation

TransnetBW

16

111

In By 2020 By 2025 After 2025
operation

m Regional mLocal © None

Figure 40: Percentage of dynamic line monitoring in the EHV network (22RV)*

High-temperature superconductors are capable of operating at a higher temperature because of the special

materials used. While standardanductors are only designed for a maximum operating temperature &0°C
high-temperature superconductors can operate at temperatures 860°C t0210°C. This means that high
temperature superconductors have a higher ampacity than standard conductors witbrmparable cross

sections. Their use needs to be assessed on a-bgsease basis.

Another option is the use of highcurrent cables. These cables have a larger conductor crssstion and
therefore a higher permanent ampacity compared to standard conducto(8,600A to 4,000A compared to a

4L A distinction is made between two measurement methods for dynamic line monitoring. Regional: account is taken of regional

weather conditions; fixed summer/winter periods with a different current carrying capacity (ampacity) for all circuits (deviimns can
be madedepending on the weather conditions); general assumption for optimised line operation (following corresponding
upgrading). Local: account is also taken of local weather conditions. (Definitions based on CIGRE.)
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maximum of 2,000A). The advantages of higleurrent cables compared to hightemperature superconductors
are lower network losses and lower noise levels.

2. Distribution system expansion

2.1 Optimization, reinforcement and expanen in the distribution networks

DSOs are required to optimise, reinforce and expand their networks in line with the state of the art so as to
ensure the uptake, transmission and distribution of electricity. The substantial expansion in renewable energy
installations and the legal obligation to approve and integrate the installations and the energy generated
regardless of grid capacity represent considerable challenges for the DSOs. Alongside conventional expansion
measures, system operators are respondit@these challenges by developing smart grids that will allow them

to adapt to the changing requirements. The way forward and the measures adopted may differ considerably
from one operator to the next. Given the highly heterogeneous nature of the networks Germany, DSOs

need to work out strategies for accommodating future energy developments and achieving efficient network
operation. A new legal framework has been created for this with sectiddd of the revised EnWG.

A total of 841DSOs (831 the previous year) provided information about the measures they had taken to
optimise their networks. A total of 638&ompanies reported network optimisation measures. Figurél shows
the measures implemented by the DSOs to optimise their networks.



BUNDESNETZAGENTUBRYNDESKARTELLAMT29

Electricity: overview of optimisation and reinforcement measures
(number of DSOs)

454
459

Increase in cable cross-sectio
464

Installation of metering technology

Undergrounding of overhead lines|

408
394
395

382

Increase in transformer capacity|

Isolation point optimisation

362
Changes in network topology

Construction of parallel systems

Increase in conductor cross-sectio
91

Installation of voltage regulators

60
58
52

43
47
40

Installation of controllable local network
transformers

Conductor sag regulation

20
21

10

Dynamic line monitoring

High-temperature conductors
11

5
Peak shaving (section 11(2) EnW );

81
72
66

Other 31 December 2018
M 31 December 2019

m 31 December 2020

Figure 41: Overview of network optimisation measures

2.2 Future grid expansion requirements

The Bundesnetzagentur requests information from the DSOs about the status of their networks and their
expansion plans for the next ten years on an annuahbis pursuant to sectiori4(1a) and1b)EnwWG (old



130| 1 CELECTRICITY MARKET

version) in order to be able to assess the DSOs' future grid expansion requiremé&nibe results of the annual
data collections are published on the Bundesnetzagentur's website in a report on the statug expansion of
the distribution systems#3In 2021, 58S0s operating HV (11RV) networks were asked to report information
pursuant to section14(1la) and1b)EnWG. One additional DSO particularly affected by feeith management
measures was also asked fmformation pursuant to section 14(1aEnWG. The information reported by the
DSOs on the status of their networks and their expansion plans was current as abD&8tember2020. The
reports submitted by the DSOs 2021 cover abouB9.11% of Germany's totalircuit length at HV level,

about 73.20% at MV level and abo@7.27% at LV level.

The lower the voltage level (fronHV down to LV), the shorter the planning timescales. This means that long
term expansion plans are not usually made for the lower networevels. Any necessary expansion measures at
these levels are implemented within a shorterm timescale. In the 202kurvey, the DSOs were therefore
allowed for the first time to report more generalised tenyear plans for the MV, MV/LV and LV levels. Mosf o
the DSOs surveyed calculated their tegear investment requirements from an average investment per year
based on historical data and new challenges (such as integrating recharging points). This new information
enables a better assessment of investmengrgrements for the lower network levels in the next ten years.
However, it also means that the previous year's figures are not fully comparable with those from the
2021survey.

The following figures only cover expansion measures that are designed to incsedransmission capacity.
These include all reinforcement, optimisation and replacement measures designed to increase transmission
capacity as well as new builds. They do not include orte-one replacement, dismantling or disposal
measures. These measurase not covered by the reporting requirement under sectiod4(1a) anq1b)EnWG
(old version); any measures reported as such by the DSOs have been excluded from the figures.

42 As a result of the revision of the ENWG, dm next year the information will be collected pursuant to sectiori4(2) and
section14dEnWG (new version).

43www.bundesnetzagentur.de/netzausbaubericht2020
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Electricity: expansion at distribution level designed to increase transmission capacity
- new builds, replacements increasing transmission capacity, reinforcements and optimise
(0 a)G

Total 10-year expansion Expansion based on measure Expansion based on 10-year

plan plans for lower levels
HV 8.05 8.05 --
HV/MV 1.52 1.52 --
MV 7.86 1.71 6.14
MV/LV 341 0.07 3.33
LV 6.63 0.27 6.36
Other 0.14 0.14 --
Total 27.61 11.77 15.84

Table51: Tenyear expansion plans at distribution leel

The above table shows that the 2,38xpansion measures reported by the DSOs to be envisagedhat

planning stage or under construction amount to an investment volume ofaroun G0 G Z 6 1 a Gz §Ci ki ¢ |
additional expansion investment volumeofp G izo 0a G adl i é 17 G N-gearp@grsfoitheai Gi k O&
lower (MV to LV) levels. The total expansion imstment volume reported for all the network levels for the

next ten years is thereford Ul z 00 a4 Gz

A total of 30% of the 2,378dividual measures reported are under construction, 28%re at the planning stage,
and 42% are "envisaged".

The DSOs were also asH to give the expansion resulting from the measures in kilometres. However, the data
provided were incomplete to such an extent that figures derived from the data do not allow a representative
conclusion to be drawn about actual expansion and therefore ridlometre figures are being published for the
year under review. The Bundesnetzagentur will aim to ensure a better quality of survey data to enable
kilometre figures for expansion to be published in future.

The changes in the questions on expansion reqamentso in particular for the lower network levelsd mean

that the total investment volume is not fully comparable with the figureofp G UZ GAG [ naec| Ci é &G
report. It is only possible to compare the expansion investment volume for the Hevel over the years. The

HV investment volumes for2018 t02020 have been made comparable by excluding any expansion measures

not designed to increase transmission capacity. As the chart below shows, there has been a continual increase

in the ten-year expansioninvestments at HVlevel. The total expected teryear expansion investment volume

as at 31December2020 was uparound 0 Z G U A G dzi U OL) T GpRNEUlAGE eETH| cEE®K OO
than that between the two previous reports: the expected investmérmolume for HV expansion measures

designed to increase grid capacity previously rose B2.5% fromp (i z O UA GO € GNT pOUIZ s AAG ¢ G
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Electricity: 10-year HV expansion measures designed to increase grid
capacity- new builds, replacements increasing transmission capacity,
reinforcements and optimisations

+oaG! 8.05

6.89

4.87

2017 2018 2019 2020

Figure42: Tenyear HV expansion

In the 2021survey covering2020, 283hew HV measures wer reported. The DSOs surveyed reported a total of
1,081HV measures designed to increase grid capacity and either under construction, at the planning stage or
envisaged. The table below shows the HV expansion investment volume for each DSO with an expected
investment exceedingh 0 UU g Z § i ®SUsistetliGve arlekpected HV expansion investment volume
exceedingp UG UgZz 8§8Cili 7~klA Gi NRTKE Oki Ol Oki aveéeinki
network areas with an expected HV expansion invesent volume of betweenp G OUg p OG& g Ok i
blue 4

44 For reasons of clarity ad simplicity, the map does not show the DEEnergieGmbH network because it extends across the

whole of the country.
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Electricity: HV expansion designed to increase transmission capaaitgw builds,
replacements increasing transmission capacity, reinforcements and optimisations

HV network operator Expected expansion investmen

©9
Avacon Netz GmbH 1,45C
DB Energie GmbH 1,17z
E.DIS Netz GmbH 79¢
Westnetz GmbH 62¢
Stromnetz Berlin GmbH 44¢
Stromnetz Hamburg GmbH 417
Bayernwerk Netz GmbH 38¢
Schleswig-Holstein Netz AG 33t
MDN Main-Donau Netzgesellschaft mbH 25¢
NRM Netzdienste Rhein-Main GmbH 25(
Rheinische NETZGesellschaft mbH 23:
Mitteldeutsche Netzgesellschaft Strom mbH 23(
WEMAG Netz GmbH 20¢
Netze BW GmbH 207
LEW Verteilnetz GmbH 14¢
Syna GmbH 13¢
TEN Thiringer Energienetze GmiBHCo. KG 10C

Table52: HV expansiond DSOs with an expected expansion investment exceedipgi U U ¢
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Electricity: HV network expansion
Network areas with an expected HV expansion investment volume excesdom

1

OGaglLtA OG ifi1iaLié L25onmifi OGkghG gGoéiklkgi Gl

O«

OGaglLtA OG ifr1iaLié LLoi OAWMGeghG 3Géi kLgi GL

Figure 43: Network areas with an expected HV expansionwestment volume exceedingh 0 U U g
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An analysis of the DSOs' expected investment volumes across all network levels shows that just ten of the

59DSOs surveyed account for aroun@5% of the total volumeop Utz 0Ga Gz #| NCi NOaé&i ai
ten DSOs eaclexpect a tenyear investment volume exceeding (0 & Gz # 26mfithe NSDis surveyed each
expect to investbetweerp G UU g p 06&2z §Ci Ni G 7~k| RENC NCi CéeacCil N i
31 December2020 are Avacon NetambH, Bayernwerk NetzGmbH, DBEnergieGmbH, E.DISNetz GmbH,
Mitteldeutsche Netzgesellschaft StronmbH, NetzeBW GmbH, Rheinische NETZGesellschafibH, Stromnetz

Berlin GmbH, Stromnetz HamburgGmbH, and WestnetZGmbH#> The highest investment volume expected

by one single DSO ip U z U. like &verage investmentvolumeigs Uz UG AaG J ik 7~k | Akoei §i é2

Electricity: expansion at distribution level designed to increase transmission capacity
- new builds, replacements increasing transmission capacity, reinforcements and optimisations

Number of DSOs Total (0 4)G
All DSOs surveyed 59 27.61
DSO>o01bn 10 18.05
01bnDSO>0100m 26 8.32
0100m 5 DSO>050m 13 0.97
050m 5 DSO 10 0.28

Table53: Breakdown of distribution network expansion

3. Investments

For the purposes of the monitoring survey, investments are defined as the gross additions to fixesets
capitalised in2020 and the value of new fixed assets newly rented and hired2®20. Expenditure arises from
the combination of all technical or administrative measures taken during the life cycle of an asset to maintain
or restore working order so hat the asset can perform the function required.

The following figures are the values under commercial law derived from the balance sheets of the

transmission system operators (TSOs) and distribution system operators (DSOs). The values under commercial
law do not correspond to the implicit values included in the operators' revenue caps in accordance with the
provisions of the Incentive Regulation Ordinance (ARegV).

3.1 Transmission system operators' investments and expenditure

In 2020, investments in and experture on network infrastructure by the four German TSOs amounted to
O] jkTFregONies pUzZUO0OUgZ 6] GPG2ZIU6 ANGi §Chii @Eiomli kg IGAK A |a i

investments and expenditure in2020 and the figure op G ZG UAg o7 ki a Olniddringsuwey8Ci UU0 A
abouth G ZU0UG gz 8§Ci § 79lof theiCplahnedirivédnénts farél expenditure.

The individual categories for network infrastructure investments and expenditure are shown in Tab%et:

45 In alphabetical order.
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Electricity: TSOs' network infrastructure investments and expenditure

2019 2020
Investments(o § 2,727 3,862
Clii\;\vet;l:il(lji,supgrade and expansion projects other than for cross-border 1,922 2.930
New build, upgrade and expansion projects for cross-border connections 511 506
Maintenance and renewal excluding cross-border connections 287 424
Maintenance and renewal of cross-border connections 7 3
Expenditure(o § 362 382
Expenditure excluding cross-border connections 359 376
Expenditure on cross-border connections 3 6
Total 3,089 4,244

Table54: TSOs' etwork infrastructure investments and expenditure

Electricity: TSOs' network infrastructure investments and expenditure
Fog!

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
target

H |nvestments M Expenditure

Figure 44: TSOs' network infrastructure investments and expenditure (including crosisorder connections)

Total investments ofaroundp UZ o U0 g OGé N1 NpARO ii gicgréertyélandad kof 2031.4The

planned total for investments and expenditure of aboup G Z0G G g ¢l a7 G|l ¢éikbaes CeacCick
realised in previous years. This shows that refinancing conditions continue to be seen as very favourable by

investors for the future.

3.2 Distribution system operators' investments and expenditure

In 2020, investments in and expenditure on network infrastructure by the 840SOs that provided data in the

monitoring amountedtoaroundp e ZUsaoagZ 1] Oai nN ds@guiep NZUGUPDgz cOGel | Blg D
and expenditure for metering systems amounted to arounf G U G @026, Gompared tp U i & P018.G
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Detailed information on investments in metering systems can be found inH.7. The planned total for
investments and expendture in 2021isp 8 Z U Ol § 2

Figure 45 shows the figures for investments, expenditure and combined investments and expenditure
since2012 and the planned figures fo2021. The noticeable peak of investment 2016 is likely to be related to
the incentive reguation. This year was used as a base year that was decisive for the revenue that the DSOs
were allowed to attain in the subsequent years. There was therefore an incentive to bring investments forward
or postpone them for the base years.

Electricity: DSOs' network infrastructure investments and expenditure
Fog!

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
target
B |nvestments M Expenditure

Figure 45: DSOs' network infrastructure investments and expenditure

The level of investment by DSOs depends on circuit lengths, the number of meter locations served, and other
individual structural parameters, especially geographical factors. with longer circuits tend to have

CéaCik €Gei | Ngi GNI z OG NCi ¢é¢| NkéanNEéT G Gi NRTKEI Z NT T
the very attractive present and future refinancing options.

A total of 88 of the DSOs, or 10%, are in the togtegory with investments exceeding G Ug [ i k Gi NRT k E
and account for 85% of the investments. Figu#6 shows investment categories by the total number of DSOs
and the investment and expenditure amounts.
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Electricity: DSOs by investment and expenditure amounts in 2020
engaid OGé O0héngi #og!
285

6,580

220

10
88

651

14 33 80 -

> X A M~ x

EmmOGOi kKLi GLk OGé i f 1 F=e=-eNumbedof DSOH

Figure 46: Number o distribution system operators by investment and expenditure amounts

3.3 Investments and incentive regulation

The ARegV gives network operators the opportunity to budget for expansion and restructuring investment
costs in the network charges over and abovedHevel approved in the revenue caps. Based on section 23
ARegV, upon application the Bundesnetzagentur grants approval for individual projects if the prerequisites
stated in the ARegV have been met. Section 23 ARegV generally applies to TSOs and, ifgtheditage

network level is affected, to DSOs as well. However, this investment measure tool was removed for DSOs in
2019 when the adjustment of capital expenditure was introduced at the beginning of the third regulatory
period. Once approval has been giwn, the operator concerned may adjust their revenue caps by the operating
and capital expenditure associated with their project immediately in the year in which the costs are incurred.
The costs budgeted are checked by the Bundesnetzagentur in arpest control.

3.3.1Expansion investments by TSOs

As of 31March 2021, 34 new applications for investment projects had been submitted by TSOs to the

a7 9] i Ni GN znéeéGa 1COgaikz 171 Nl 1Te Oaknéel eNeT G OGé
investment measuresCompared t02020, the number of applications submitted by the TSOs has decreased
minimally, while the costs linked to the projects applied for have been well more than halved.

3.3.2Capital expenditure markup and monitoring of the adjustment of capital expendite for DSOs

The Bundesnetzagentur introduced the capex markip for electricity distribution systems for the first time as
from 1 January 2019. DSOs are able to apply for masgs on the revenue cap approved by the
Bundesnetzagentur to take account of inv&@ments in network infrastructure, software and other fixed assets
that qualify for capitalization.
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These adjusted revenue caps cover all network costs plus a return on equity, which companies may pass on to
consumers through the network charges. The capemark-up already includes a prefinancing element as the
companies can factor in planned investments.

By the deadline of 3Qune 2021, 178pplications for capex markup approvals for2022 had been received
(105under the Bundesnetzagentur's own responsiliy and 65 under the regulatory authorities of the federal
states of SchleswigHolstein and Brandenburg). The figure below shows an annual comparison of the planned
acquisition and production costs.

Electricity: planned acquisition and production costs
Foa G!

3.7

2019 2020 2021

Figure 47: Planned acquiiion and production costs

By 30 June 2021, the Bundesnetzagentur had approved capex maps for distribution network expansion
amountingtoaroundp iz 4G o7k NCi $i Okl UOGA N7 000Gz §Ceél &7 ki
totalingsomep G Gz o4 Gz §Ck T i aup,omyGHe ar@jfcapital cgsts wfEnvestments, including a

return on equity, feed into the revenue caps for a given calendar year.

The capex markups approved by the Bundesnetzagentur are in addition to further investments of the
700companies falling underthe regulatory responsibility of the federal states as having fewer than 100,000
connected customers.

For the first time, approval of the incentive regulation account balance also made it possible to reconcile the
forecasted and actual 2019 capex maxip. This makes it clear whether or not the network operators have
followed through completely with their planned investments. For 2019 the Bundesnetzagentur approved
capexmarkiij | N7 NO&eeGa OkinGé plualUgz 8§Ci a7 N ifbOge

eGoei | Ngi GNI g0éi &G Gi NRTKE ¢6GokO| NknaNiki OgT1n
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Electricity: top20DSOs on investment according to the 2086d expansion report
Investments in 2021 in accordance with capex margs under ARegV

Netze BW EWE Netz
Avacon LEW Verteilnetz
Bayernwerk - NRM Netzdienste Rhein-Main
E.DIS Pfalzwerke Netz
MITNETZ Strom Rheinische Netz Gesellschaft

Schleswig-Holstein Netz SWM Infrastruktur
Stromnetz Berlin TEN Thiringer Energienetze

Stromnetz Hamburg Westfalen Weser Netz
Syna ENSO Netz
Westnetz MDM Main-Donau Netzgesellschaft

Figure 48: Top 20 DSOs on investment according to the 2020 grid expansion report. Investments in 2021 in
accordance with capex markups under ARegV.
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3.4 Rates 6 return for capital stock

Investments in electricity and gas networks are extremely capitahtensive. The capital stock formed provides
the key assessment basis for calculating the corporate gain, the return on equity and any interest on debt
necessary lirough equity substitution, and the imputed corporate tax. Together with the imputed
depreciation, these figures form what is known as the regulatory allowed capital costs.

3.4.1Rate of return on equity

The assessment basis for the capital costs is essentiddiiermined by the costs of acquisition and production,

or the depreciable residual values, of the regulatory asset base (RAB). The cost of equity is obtained by adding
the necessary current assets and deducting the borrowed capital. The rate of return quity is determined on

the basis of a riskfree base rate supplemented by a risk premium. The rigntailing return on securities in the
market balance can be expected to derive from the sum of the rifiee return and the risk premium (capital

asset prichg model 83 CAPM). The risk premium is the product of the market price for the risk (market risk
premium) and the risk that cannot be eliminated by diversification compared with the market as a whole

(beta).

The level of the rate of return on equity is a Kefigure in regulated markets. The following chart shows the
regulatory rates of return on equity allowed under the ARegV or through actual determinations. Separate
appeals that were lodged with the Higher Regional Court of Dusseldorf for both gas and #leity supply
networks against the procedure used to determine the rate of return on equity for the third regulatory period
were initially successful. However, in its ruling of Quly 2019 the Federal Court of Justice confirmed the
legality of the Bundesretzagentur's determination in its entirety.
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Rate of return on equity
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Figure 49: Rate of return on equity

3.4.2Equity Il interest rate

Equity can be substituted by the use of borrowed capital. Completely substituting equity with leverage is
practically not possible since no debt capital provider would likely be willing to supply capital without any
recoverable assets. The higher the equity investment is, the lower the stipulated interest rate on borrowings
tends to be. When the equity investment is more tha#i0%, however, a regulatory thesis is applied whereby

the equity investment is no longer worthwhile since an effect from lowering the interest rate on borrowings is
missing. If the equity ratio is more than 40%, the portion beyond 40% is therefore treajadt like borrowed

capital. That is to say, any available equity capital in the capital structure earns the interest rate (averaging over
10 years) stipulated under sectiofi(7) of the Electricity and Gas Network Charges Ordinances (StromNEV and
GasNEV) ad referred to as the "equity Il interest rate".

3.4.3Interest rate on borrowings

In the various regulatory areas, borrowings are generally recognised in the amount of the actual financing
conditions unless interest rates typical for the market are exceeded. Tihdividual assessment is defined,
however, by a different threshold, depending on the form of regulation. As of the third regulatory period the
adjustment of capital expenditure for DSOs has been in effect. Here the interest rate on borrowings is
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calculated as is done with leverage using the normal incentive regulatory regime. For the third regulatory
period this was set to 3.03% and 2.72% for gas and electricity respectively.

4. Electricity supply disruptions

The System Average Interruption Duration Index$AIDIEnNWG)
is the average length of supply interruption experienced per
connected final customer in a year in the low and medium
voltage level, and is calculated from the reports of network
operators about the interruptions that occurred in their network
area.The SAIDIEnWG for 2020 is 10.73 minutes.

Operators of energy supply networks are required under sectid@® of the Energy Industry Act (EnWG) to
submit to the Bundesnetzagentur by 3@pril of each year a report detailing all interruptions in supply lhat
occurred in their networks in the previous calendar year. This report states the time, duration, extent and
cause of each supply interruption lasting longer than three minutes. Network operators must also provide
information on the measures required toavoid supply interruptions in the future.

The System Average Interruption Duration Index value (SAIDIEnNWE) does not take into account planned
interruptions or those that occur owing to force majeure, for instance natural disasters. Only unplanned
interr uptions caused by atmospheric effects, thirgharty intervention, ripple effects from other networks or
other disturbances in the network operator's area are included in the calculations.

For the year2020, 86Mperators reported 162,224terruptions in supply for 868 networks for the calculation
of the SAIDIEnWG. This is a slight increase of around 2,400 compared with 2019.

The figure of 10.73minutes of supply disruptions per final consumer for the lowvoltage and mediumvoltage
levels is below the averge from 2010 t02020 of 14.0%ninutes per year. The security of supply thus remained
at a consistently high level ir2020.

46The System Average Interruption Duration Index SAIQhwe differs from the index SAIDhgegvcalculated for eachndividual company

for the quality management pursuant to the Incentive Regulation Ordinance (ARegV).
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Electricity: supply disruptions under section 52 EnWG by network level
(minutes)

1490‘ 1531‘ 1591‘ 15.32 15.14 @ 13.91

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
= Average 2010 - 2019

Figure50: SAIDIEnNWG from2010 t02020

The decrease in the average interruption duration is due to aatease of 1.4ninutes at the medium-voltage
level to 8.62minutes. Last year's SAIDIEnWG also registered a slight decrease offifi8tes to 2.11minutes
at the low-voltage level. For interruption causes used for calculating SAIDIENWG in the 2020 repogtiyear,
there was a decline in nearly all the effects of supply interruptions at both the lewoltage and the medium
voltage levels. Only disruptions at the lowvoltage level that were "caused by third parties" registered an
increase over last year. Thoglisruptions result, for example, from live electrical components being touched
or approached by people, animals, trees, diggers, fire or flying objects.

The energy transition and the associated growth in more distributed and smallascale generation far fom
load centres again do not appear to have had a significant impact on the quality of supp\2020.

5. Congestion management

Network operators are legally entitled and obliged to take certain
measures to maintain the security and reliability of the eledtity
supply system. These include both networkelated and market
related measures such as topological measures, interruptible anc
increasable loads, redispatching and countertrading, and grid
reserve deployment. The following analysis does not cover
network-related, or topological, measures. Marketlated
measures and grid reserve deployment are grouped and analyse
together as congestion management.

Redispatching: reducing and increasing electricity feeth from power plants under a contractual
arrangement with, or a statutory obligation to, the network operator, with the costs being reimbursed.
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Grid reserve power plants: deploying grid reserve plant capacity to compensate for a deficit of redispatch
capacity according to a contractual arrangement, withosts being reimbursed.

Feedin management: curtailing feedin of renewable energy and CHP electricity at the network operator's
request, with compensation being paid. The curtailing of renewable generation requires a simultaneous
increase in generation hanother, compatible point in the network for physical balancing. These volumes
are still usually balanced by the balance responsible party. However, as with redispatching, economic
balancing can be carried out by the network operator as well. Balancing the requesting network operator
became compulsory on ctober2021. This balancing can lead to costs and revenues (for example due tc
imbalance payments) for the balance responsible party. The Bundesnetzagentur takes the view that these
costs or revenus must be taken into consideration in the feedn management compensation and are
partially included in the specified estimated claims for compensation. The Bundesnetzagentur does not hi
data on the volumes of energy used for the balancing.

Adjustment measures: adjusting electricity feedn and/or offtake at the network operator's request without
compensation, where other measures are insufficient.

These congestion management measures and the associated costs are reported to the Bundesnetzagent
There was a relevant change in the structures 2021 as a result of what is known as "Redispai®”. The
revised NABEG (NABEG@.0) changed the rules for redispatching and feed management. Sectiond 3, 13a
and 14 EnWG were revised with effect from Dctober2021. The new rules affect all operators with plants
with a capacity of100kW or more in their networks. The rules make it possible for upstream operators to
involve these operators in RedispatcB.0 measures even if no measures to ease restrictions ateally
needed in the downstream operators' networks.

5.1 Overall development i2020

The tables below summarise the regulatory content, primary mechanisms and scope of measures
(redispatching with operational and grid reserve power plants, feeid managemert and adjustment
measures). The figures are continually updated and so may differ from the figures published in the
Bundesnetzagentur's quarterly reports. These quarterly figures are published online at
www.bundesnetzagentur.de/systemstudie

The total volume of network congestion management measures was higher2020 than the year before. The
total costs are provisionally putatarounp Gz Ua G O0Gé Oki NCn| pOedGacgldz aCNegs$
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Electricity

. congestion management measures under section 13 EnWG in 2020

Redispatching

Feed-in management

Adjustment measures

Legal basis  Sections 13(1), 13a(1) and Section 13(2) and (3) senten: Section 13(2) EnWG
and 13b(4) EnWG 3 EnWG in conjunction with  Adjustment of electricity feed
regulatory Network-related and market- sections 14 and 15 EEG, for in, transit and offtake
content related measures: topologica CHP installations

measures such as balancing Feed-in management:

energy, interruptible loads, reduction in feed-in from

redispatching, countertradinc renewable energy, mine gas

use of grid reserve and CHP installations
Rules for Measures according to Measures at network Measures at network
affected contractual arrangement witt  operator's request with operator's request without
installation network operator with reimbursement of costs: reimbursement of costs:
operators reimbursement of costs: section 13(2) and (3) sentenc section 13(2) EnWG

sections 13(1), 13a(1) and 1: 3 in conjunction with sections

EnWG 14 and 15 EEG, for CHP

installations in conjunction

Scope in Total redispatching volume,  Curtailed energy of Curtailed volume from
reporting increases and reductions of installations remunerated adjustment measures
period operational power plants, ant under EEG (TSOs and DSO: (TSOs and DSOs):

increase of reserve power

plants (not including test

starts and test runs):

16,795 GWh 6,146 GWh 16.1 GWh
Estimated Preliminary cost estimate for Preliminary estimated claims No entitlement to
costs in redispatching, countertrading for compensation from compensation for installation
reporting and use and contracting of installation operators under  operators for adjustment
period grid reserve power plants: section 15 EEG (TSOs and  measures under section 13(z

0637.4m

DSOs):

07612m

EnWG

Table55: Congestion maagement measures under sectioh3 EnNWG in2020
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Electricity: congestion management measures

2018 2019 2020

Redispatching

Total volumé" of operational plants GWh 14,875 13,323 16,561

Cost estimaté for redispatching 0§ 388 227 221

Cost estimate for countertrading 0§ 37 64 134
Grid reserve power plants

Volumé® GWh 904 430 635

Cost estimate for activation og 137 82 88

Capacit}/! MW 6,598 6,598 6,596

Annual costs of holding in reseile 0§ 279 197 195
Feed-in management

Volume of curtailed enerdfyy GWh 5,403 6,482 6,146

Estimated compensation o§ 635 710 761
Feed-in adjustments

Volume GWh 8 9 16
[1] Amounts (reductions and increases) including countertrading measures according to monthly reports to the

Bundesnetzagentur.

[2] TSOs' cost estimate based on actual measures.

[3] Activation of grid reserve power plants including test starts and test runs. The feed-in of grid reserve power pli
only increased.

[4] Total capacity of German and foreign grid reserve power plants inA8VEt31 December of the respective year

[5] Plus other costs not dependent on deployment.

[6] Reduction of installations remunerated in accordance with the EEG or KWKG.

Table56: Overview of congestion management measures

5.2 Development of redispatching 2020

Section13(1) EnWG entitles and obliges TSOs to remove threats or disruptions to the eleity supply system
by taking network-related and marketrelated measures. Insofar as DSOs are responsible for the security and
reliability of the electricity supply in their networks, these too are both authorised and required to implement
such measuresis set out in sectiori4(1) EnWG.

Figure 51 shows that the majority of the redispatching measures were taken by the TSOs. Out of the
around151GWh at DSO level, a total of about 83Wh is accounted for by DSOs' own measures requested by
18DSO0s. The folloving figures, tables and descriptions therefore relate to redispatching by the TSOs, as
presented in the Bundesnetzagentur's quarterly reports.
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Electricity: redispatching measures by network level in 2020

(GWh)

151

DSO level
(own and support measures)

Figure51: Redispatching measures by network level 2020

The table below shows areakdown of the redispatching measures taken i2020.

Redispatching within the meaning of section 13(1) EnWG in 2020

16,561

TSO level
(own measures)

in GWh
2019 2020

Total 13,521 16,795
Breakdown into reductions/increases 13,521 16,795
Reductions 6,958 8,522
Increases 6,563 8,273
Operational power plants 6,365 7,891
Grid reserve power plants (without test runs/test starts) 198 382
Breakdown by type of measure 13,521 16,795
Individual overloading measures 10,800 11,561
4-TSO measures 2,721 5,235
Breakdown by reason for measure 13,521 16,79E
Voltage-related 1,792 2,926
Electricity-related 11,730 13,86¢
Breakdown by geography 13,521 16,79E
Non-cross-border 7,881 7,837
Cross-border 5,640 8,958
Countertrading 3,210 5,671

Table57: Redispatching within the meaning of sectiod3(1) EnWG irR020



BUNDESNETZAGENTUBYNDESKARTELLAMT49

The reductions and increases in feeth from conventional operational and grid reserve power plants
requested as part of the redispatching process amounted2020 to aboutl6,795GWh (8,5225Wh of
reductions and8,273GWh of increases). The total volume of requested reductions and increases in faed
from power plants was therefore higher than irR019(13,521GWh).The largest changes are due to the
following reasons:

0 In particular, the volume of voltagerelated measures was higher in the second quarter than in the
previous year due to the reduced load caused by the lower electricity consumption durittte pandemic.

0 There was a further increase in the volume of countertrading, data on which is combined with
redispatching. The increase is largely due to the bilateral agreement between Germany and Denmark. This
agreement provides for minimum trading capadies across the border between western Denmark and
Germany as well as for cooperation between the TSOs on countertrading measures.

The costs for redispatching measures using operational and grid reserve power plants and for countertrading
measures are proisionally put at aroundp U U i 026 ahd are thus about9% higher than the previous
year's level (201% & U G ¢ LIz

There are various steps to operational redispatch planning. This report makes a distinction between individual
overloading measures that candattributed to a network element and measures taken by the four TSOs
together ("4TSO process”). In the latter, the four TSOs use model calculations to carry out joint planning of
redispatching at an early stage.

5.2.1Advance measures by the four TSOs

A total of 2,739GWh was curtailed and2,496GWh increased on the basis of advance measures by the four
TSOs (5,238Wh overall). These measures make Gf% of the total redispatching and grid reserve volume.

According to the TSOs, it is not currently possible tallocate the jointly requested volumes of measures to the
individual network elements that cause them. However, it is clear that the network elements that trigger the
majority of advance measures by the four TSOs are also the ones listef.th2.

5.2.2Individual overloading measures

The volume of reductions in feedin through individual overloading measures in the whole 02020 amounted
to around 5,783GWh. Increases in feedn for balancing were around5,778GWh. The total volume of these
redispatching measurs was thus approximatelyl1,561GWh, which represents an increase @ compared
with 2019.

Electricity-related individual overloading measures

Electricity-related individual overloading measures can be attributed to specific network elements and are
bestillustrated on a map. The numbering of the network elements in Tablés8 and59 should not be
understood as a ranking, since the volumes would be listed differently if the®SO advance measures, which
are not shown in the tables, were included. The numbgserve to identify the network elements on the map
(Figure52), which shows the location of the critical network elements from the tables (at leasttsfurs of
overload per line).
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Electricity: electricity-related redispatching on the most heavily affected network elemen

in 2020
Volume of Volume of
Duration feed-in feed-in
1]
No Network element Control ared (hours) reductions increases
(GWh) (GWh)
1 Dollern-Sottrum TenneT 1264 751 746
Altheim (Altheim-Sittling, Altheim-
2 Simbach-Sankt Peter (AT)) Tennet 955 420 419
3 Landesbergen (Landesbergen-Wechao TenneT 3292 163 162
Sottrum)
4  Lehrte - Mehrum circuit TenneT 303 32 31
5 Mecklar - Dipperz TenneT 246 94 92
Daxlanden area (Daxlanden-
6 Maximiliansau-Goldgrund, Daxlanden TransngtBW/ 215 52 53
. Amprion
Weingarten)
7  Dipperz- Grol3krotzenburg TenneT 204 71 71
8 OyenstadtBechte.rd|sser(Ovenstad{ TenneT 166 44 44
Eickum-Bechterdissen)
9 Dorpen(D?rpen NiederlangerMeppen Tenn(_eT/ 131 35 34
Hanekenfahy Amprion
10 Kontek (DK - Zealand island) 50Hertz 129 8 8

[1] The first control area denotes the TSO reporting the redispatching measure to the Bundesnetzagentur.

Table58: Electricity-related redispatching onthe most heavily affected network elements ir2020
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Electricity: electricity-related redispatching on the most heavily affected network elemen
in 2020

Volume of Volume of

Duration feed-in feed-in
1]
No Network element Control are& (hours) reductions increases
(GWh) (GWh)
11 Neuenhagen - Vierraden - Pasewalk line  50Hertz 124 34 34
12 Borken - Waldeck - Twistetal circuit TenneT 116 56 56
13 Bergshausen - Borken circuit TenneT 109 31 31
14 Pleinting - Sankt Peter/APG circuit TenneT 97 43 43
15 Landesbergen Ovenstéadt circuit TenneT 78 43 42
16 BurstadtLambsheim Amprion 76 20 20
17 Sottrum - Huntorf - Conneforde TenneT 73 23 21
18 Krimmel- Hamburg line S0Hertz/ 58 23 23
TenneT
19 Audorf - Flensburg TenneT 57 17 17

[1] The first control area denotes the TSO reporting the redispatching measure to the Bundesnetzagentur.

Table59: (continuation of Table58) Electricity-related redispatching on the most heavily affected network
elements in2020
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Elektrizitat: Dauer von strombedingten Redispatch Einzellberlastungsmalinahmen aui
den am starksten betroffenen Netzelementen im Gesamtjahr 2020
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Figure 52: Duration of electricity -related redispatching measures in cases of individual overloading of the

most heavily affected network elements ir2020
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Voltage related individual overloading measures

In addition to electricity -related redispatching, the TSOs reported voltagelated redispatching measures

with a total volume of around 2,926GWh in 2020. Voltagerelated measures are balanced by countertrades on
the exchange. The need for voltageelated redispatching measures was much greater than in the previous
year (20191,792GWh)# The need for reactive power largely depends on the level of utilisation of the lines.
Additional reactive power (voltagerelated redispatching) may be needed with both a high and a low level of
utilisation.

Table60 shows the duration and volune of the measures required in the individual control and network
areas.

Electricity: voltage-related redispatching in 2029

Network area Duration Volume

(hours) (GWh)
TenneT control area 4,138 1,529
Oberbayern network area (voltage) 1,393 454
Dipperz- Grof3krotzenburg 1,247 552
OvenstadtBechterdisserBorken network areésoltage 1,217 455
Mehrum-Grohnde-Borken 174 34
Borken Giel3en 81 26
Conneforde 16 7
Lehrte Helmstedt Krimmel network are&oltage 7 1
GottingenHardegsernErzhauserlehrte 1 4
TransnetBW control area 1,253 574
Altbach Daxlanden network area 942 444
Mittlerer Neckar, Obere Rheinschiene 310 130
50Hertz control area 782 690
Amprion control area 313 132
No network area information 233 104
Mittelbexbach 80 28

[1] Since voltage-related redispatching measures relate to larger network regions (and not individual lines or transformer stations), 1
measures are not illustrated on a map.

Table60: Voltagerelated redispatching in2020

47 Voltage-related redispatching involves adjusting the feedh from power plants in order to make adjustments to the reactive
power provided. Voltagerelated measures often do not need to be balanced locally and are therefore usually balanced via the intraday
market.
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5.2.3Deployment of power plants in redispatching

In 2020, a total volume of 11,086Wh (4,0485Wh of reductions aad 7,037GWh of increases in feedn) was
provided by operational plants within Germany and grid reserve power plants both in and outside Germany
to ease network restrictions.

Figure 53 shows a breakdown of the power plants deployed for redispatching byezgy source. Some
redispatching takes place on the exchange and is classed as "unknown" since it cannot be allocated to any one
energy source. These transactions on the exchange are mainly for voltagated redispatching. In a few cases,
the TSO does noknow what type of fuel the power plant uses, and these are also put down as "unknown".

Electricity: power plant deploymentin Germany in redispatching by
energy source in 2020
(GWh) 3,114 2,968

546

215 31 157

4
133 . -12 -0.01

-670 -754

0.2

-969
-1,510

Lignite Natural gas Nuclear Mineral oil Pumped Hydro Hard coal Unknown
products storage  storage
B Feed-in reduction H Feed-in increase

Figure 53: Power plant deployment in redispatching by energy source 2020

Table61 shows power plant deployment across the individual keral states.
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Breakdown of power plant deployment by German TSOs by federal state in 2020

Federal state Reduction Increase
BadenWiurttemberg Up to 10 GWh More than 1,000 GWh
Bavaria Up to 100 GWh Up to 500 GWh
Brandenburg Up to 500 GWh Up to 50 GWh
Bremen Up to 100 GWh 0 GWh
Hamburg Up to 250 GWh 0 GWh
Hesse Up to 10 GWh Up to 1,000 GWh
Mecklenburg-Western Pomerania Up to 50 GWh Up to 50 GWh

Lower Saxony

Up to 1,000 GWh

Up to 100 GWh

North Rhine-Westphalia

Up to 500 GWh

Up to 1,000 GWh

Rhineland-Palatinate Up to 50 GWh Up to 100 GWh
Saarland Upto 1 GWh Up to 250 GWh
Saxony Up to 250 GWh Up to 250 GWh
Saxony-Anhalt Up to 10 GWh Up to 50 GWh
Schleswig-Holstein Up to 500 GWh 0 GWh
Thuringia Up to 10 GWh Up to 10 GWh

Table61: Breakdown of power plant deployment by German TSOs by federal state2@20 (GWh)

5.2.4Redispatching measures duration curve

The curve illustrates the redispatching measures required in Germany in each houreothe course of the year
in decreasing order of the volume of energy reduced. The curve shows in how many hours of the year the
volume of redispatched energy was above or below a certain level.
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Electricity: redispatched energy (reductions) in decreasing order per hour
in Germanyn 2020(MW)

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000
Index of hours in which redispatching occurred

Figure 54: Redispatched energ{reductions) in decreasing order per hour in Germany 2020

In 2020, the largest required reduction was,868MW. The volume of redispatched energy was higher
than 5,000MW in 132individual hours. No redispatching measures were carried out ib,596hours.

5.2.5Countertrading

Crossborder countertrading, which forms part of the individual overloading measures, made up
about5,671GWh of the total redispatching volume in the whole 02020 (20193,210GWh). Countertrading
incurred costs of aroundp 0 G U g Z BoGdpr@séntstadarge yearn-year increase (201% U U g LIz

The increase is largely due to the bilateral agreement between Germany and Denmark and to antitrust
proceedings by the European Commission against the TSO TenneESOGmbH. Both provide for minimum
trading capacities across the border between western Denmark and Germany as well as for cooperation
between the TSOs on countertrading measures. The antitrust proceedings involved TenA&SOGmbH
committing to make an incremental increase in the minimum traling capacity up to the target ofL,,300MW

in the year under review. It is planned to gradually increase the minimum trading capacity further in line with
grid expansion.

5.2.6Deployment of grid reserve capacity

In 2020, the grid reserve was used on 18dys toprovide a total of around635GWh of energy. Grid reserve

power plants can be called upon both as a®SO advance measure or as an individual overloading measure.

The TSOs estimate the costs of usingthem atabdub e gz 8§ Ci | ki ¢ g ¢ G@nisresérvel N| T o
plus other costs not dependent on their deployment amountedtp G AUz o g z

Table62 summarises the use of the grid reserve. The average deploymer¥litv shows the average volume of
reserve requested per day of deployment.
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Electricity: summary of grid reserve deployment in 2020

Average .
Number of days deployment Maxmunzl\\/l/s\lll;me of use (I/thvakl])
(MW)
January 9 148 622 12,832
February 14 228 1,145 41,638
March 8 121 342 10,147
April 14 183 872 31,022
May 22 232 930 85,851
June 24 246 560 95,267
July 20 208 912 58,588
August 19 226 745 71,112
September 21 297 990 71,576
October 10 156 385 18,324
November 17 322 1,049 95,149
December 13 231 740 43,569
Total 191 635,074

Source: TSOs' reports of redispatching power plant deployment to the Bundesnetza

Table62 Grid reserve deployment i2020

5.3 Feedin management measures and compensation

Feedin management is a special congestion management measure regulated by law to increase network
security and relating to renewable energy, mine gas and highlyfiefent CHP installations. Priority is to be

given to feeding in and transporting the renewable and CHP electricity generated by these installations. Under
specific conditions, however, the network operators responsible may also temporarily curtail suchiqmity

feed-in if network capacities are not sufficient to transport the total amount of electricity generated.
Importantly, such feed-in management is only permitted once the priority measures for nofrenewable and
non-CHP installations have been exhaustie The expansion obligations of the operator answerable for the
network restrictions remain despite these measures.

The operator of an installation with curtailed feedin is entitled to compensation for the energy and heat not
fed in (section15(1)EEG). Tie costs of compensation must be borne by the operator in whose network the
cause for the feedin management measure is located. The operator to whose network the installation with
curtailed feedin is connected must pay the compensation to the installatiooperator. If the cause lay with
another operator, the operator responsible is required to reimburse the costs of compensation to the operator
to whose network the installation is connected.

5.3.1Curtailed energy

The chart and table below show the amount of wsed energy as a result of feeid management measures for
the energy sources most affected by such measures si@éé 1.
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Electricity: curtailed energy resulting from feedn management

measures
(GWh)

6,482

6,146

2011 2012 2013 2014 2015 2016

Solar Biomass Wind (onshore) Wind (offshore)

2017

2018

Figure 55 Curtailed energy resulting from feedin management measures

Electricity: curtailed energy resulting from feed-in management measures

2019

2020

B Wind (onshore/offshore)

(GWh)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Wind 409.7 3585 480.3 11,2215 4,1249 3,530.1 5,287.2 52469 6,2725 5,942.2
Wind (onshore) 4,110.6 3,498.0 4,461.2 3,890.5 5,084.8 4,145.C
Wind (offshore) 14.3 32.0 826.0 1,356.3 1,187.6 1,797.c
Solar 2.6 16.1 65.5 245.2 227.7 184.1 163.1 116.5 177.6 164.8
Biomass 59 9.4 8.8 112.1 364.4 26.5 61.1 35.7 30.2 34.9
Other 2.4 0.8 0.2 1.8 211 2.6 6.6 3.6 2.3 4.1
Total 420.6 384.8 554.8 1,580.6 4,722.3 3,743.2 5,518.0 5,402.7 6,4825 6,146.C

Table63: Curtailed energy resulting from feedin management measures

The amount of energy curtailed as a result of feeith management measures decreased by a gdsib
from 6,483GWh in 2019 t06,146GWh. The decline was probably due to the network expansion peajts in

SchleswigHolstein successively going into operatior®

48 These include the "central axis" with the line between Hamburg/Nord and Dollern and the west coast line.
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The amount of energy curtailed as a result of feeih management measures corresponds 2.8% of the total
amount of electricity generated by installations eligible for payments under the EE@¢luding direct selling)
(2019:2.9%)° Thus around97% of the renewable energy marketed 2020 was produced and made available
to users.

The level of feedin management measures is essentially due to various factors, including the weather and the
increase in renewable capacity. Given the level of curtailed energy and assuming that there will be a further
steady increase in renewables, the measures required for network optimisation, reinforcement and expansion
need to be implemented without delay. Detaild and up-to-date information on feed-in management

measures is included in the Bundesnetzagentur's quarterly reports on congestion management meastfres.

The table below shows a breakdown of curtailed energy by energy source.

Electricity: curtailed energy resulting from feed-in management measures by energy sot
in 2020

Energy source Curtailed energy Percentage of total
(GWh) (%)
Wind (onshore) 4,144.95 67.4
Wind (offshore) 1,797.25 29.2
Solar 164.77 2.7
Biomass, including biogas 34.91 0.6
CHP electricity 3.39 0.1
Run-of-river 0.46 <0.1
Other 0.21 <0.1
Landfill, sewage and mine gas 0.07 <0.1
Total €,146.02 100

Table64: Curtailed energy resulting from feedin management measures by energy source 2920

The network operators' reports on congestion management measures provided the following details of the
use of feedin management: the operators' monthly reports tdhe Bundesnetzagentur show that the TSOs
were responsible for the majority of the feedn management measures taken i2020. Overall, restrictions in
the transmission networks accounted for around9% of the energy curtailed, although installations
connected to transmission networks accounted for only aroun@1% of the energy curtailed and
compensated. The remaining amound approximately 69%0 was accounted for by installations connected to
distribution networks.

49This does not include the amounbf electricity curtailed through feed-in management.

50 https://www.bundesnetzagentur.de/systemstudie
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Electricity: network levels of curtailments and cause of feed-in management measures i
2020

Percentage of total

Curtailed energy curtailed energy

(GWh) %)
Measur_es taken _by TSOS 1,881 31
(cause in transmission network)
Measures taken by DSOs 4,265 69
DSOs' own measures
(cause in distribution network) 1,276 21
DSOs §upport mea§ures 2.989 49
(cause in transmission network)
Total feed-in management measures 6,146 100

Table65: Network levels of curtailments and cause of feeth management measures 2020

Although many regions in Germany now require feedn management measures, aroun81% of curtailed
energy from such measures occurs in the federal states of Schleswigistein and Lover Saxony, with
SchleswigHolstein being particularly affected (about8%, see Figurg6).

Electricity: curtailed energy by federal state 2020

(GWh)

Schleswig-Holstein 3,066

Lower Saxony

Brandenburg

Saxony-Anhalt
Mecklenburg-Western Pomerania
North Rhine-Westphalia

Bavaria

Rhineland-Palatinate

Hesse | 23

Baden-Wirttemberg | 13
Thuringia | 13

Saxony
Saarland
Hamburg

Bremen

o O O o N

Berlin

Figure 56: Curtailed energy by federal state ia020



BUNDESNETZAGENTUBYNDESKARTELLAMT§1

5.3.2Compensation claims and payments

A distinction must be made between the estimatesf the claims for compensation to installation operators for
feed-in management measures in a specific year and the actual compensation paid in that year.

The estimates are made by network operators based on the amount of curtailed energy from renewable
energy installations and reported to the Bundesnetzagentur on a monthly basis. The costs incurred can
therefore be directly compared with the amount of curtailed energy.

The actual compensation paid is the amount of compensation paid by the TSOs and DSQOsdtallation
operators during the year under review. This is reported once a year in the monitoring survey. It includes the
costs of compensation for measures taken up to three years previously. Consequently, the compensation paid
in one year does not rdéct the actual costs incurred for curtailments in that year. The questionnaire makes it
possible to determine the amount of compensation paid for curtailments in previous years.

The compensation paid to operators of the renewable and CHP installationsefted in economic terms
similar to conventional plants whose fee€lin has been curtailed through redispatching is such that the
operators are in more or less the same position as if fegdfrom their installations had not been prevented by
network restrictions.>!

The amount of compensation paid to installation operators ir2020 was aboup AG Ag Z é 7 PG Gyl 1 Gé
G o1

on2019(201% G ZU0leo g LRz AQ@T @fs@lizoagll 47T g K & |-ih mhanag@mpit me@gu@N & 7
taken because of restrictions caused by regdial or maintenance measures. Most of the compensation paid

in 2020 came under the EEG payments, withabditi @ Z 000 a7 gé Ga nGéik NCi 1Lw | O
compensation paid to the installation operators are borne by the network charges paid bgél customers,

adding an average ofaroun@ G Uz Ul i k o @ROE1H VUK VGR &k DDB=p VDG L Z

2016p G Uz G GpUADGH IUWGHWLE §Ci OééeNeT cOe a1l Nl Oki cCéeacick
particularly affected by feedin management measures. These higher costs are offset by lower surcharges

payable by the customers in all network areas under the EEG, since no payments have to be paid for the

electricity generated but not fed in from the renewable and CHP installations. €hchart below shows the

compensation paid each year sinc2011 as a result of feeth management measures.

The compensation is generally settled through bills from the installation operators. A number of network
operators also offer credits (without billfrom the installation operators). The compensation paid i2020
therefore does not reflect the actual amounts payable for the curtailments 2020. The compensation paid
in 2020 also includes amounts payable for curtailments in previous years.

51Feedin management measures carry considerably fewer residual risks for the renewable @tdP installation operators through, for

instance, the costsharing arrangement under sectiorl5 EEG. Plants whose fedd has been curtailed receive equivalent amounts of
electricity from the system operator through redispatching; this eliminates marketingisks created by network restrictions.
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Electricity: compensation paid as a result of feed management
measures 1,058.4
Fo0g!

335 33.1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure57: Compensation paid as a result of feeid management measures

The claims for compensation from installation operators ir2020, based on the network operators' monthly
estimates, amountel toaroundp G UG g Zp i g i C¢é a C ROA9S2 NN @@, which amounts to
about 7%, was caused by the greater curtailment of offshore wind turbines.

Electricity: estimated claims from installation operators for
compensation for feedin management measures
Fog!

761
710
610 635
478
373
2014* 2015 2016 2017 2018 2019 2020

*The figure for 2014 is an extrapolated figure

Figure 58: Estimated claims from installation operators for compensatiofor feed-in management measures

In 2020, the network operators paid a total of arounpl A G A ¢
T i

Approximatelyp G G Ug ROl a7 gji Gl ONeé
amountofaroundp G UG g ROl atgji Gl ONe
the claims from installation operators for compensation for curtailments in2020, as estimated by the network
operators, have already been settled. At the time of tearvey, around0 U O dzpGa gl T e NCi
compensation claims had not yet been settled; this will have a knoa effect on the amount of

¢G
2

AT g7 1 Gl ONeT G NT N
k  a2020Nvile tharén@iNing O &

G
T

525ee the Bundesnetzagentur's quarterly reports availablehatps://www.bundesnetzagentur.de/systemstudie

G o7k ankNOeegim®HOf ¢ G
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compensation paid in subsequent years. The table below shows the detailed figures for the network operators'
estimates of compensation claims and the actual compensation paid.

Electricity: compensation claims and payments by measures taken and causes of feed-i
management measures according to network operators' reports in 2020

Estimated claims for

. Total compensation  Compensation fol
compensation from

installation operators paid . megsures
©9 @9 in previous years
(in 2020) 9

(for measures in 2020

Measures taken and compensatiol
paid by TSOs 367 48% 339 37% 129
(cause in transmission network)

Measures taken and compensatior

0, 0,
paid by DSOs 394 52% 581 63% 214
DSOs" own measures 120 15.7% 141  15.3% 59
(cause in distribution network)
DSOs' support measures 274 36.0% 440  47.8% 155
(cause in transmission network)
Total feed-in management measures 761 100% 919 100% 343

Table66: Compensation claims and payments by measures taken and causes of-ieadanagement
measures according to network operators' reports i020

5.4 Adjustment measues

The TSOs are legally entitled and obliged to adjust all electricity feéd transit and offtake or to demand such
adjustment (adjustment measures) where a threat or disruption to the security or reliability of the electricity
supply system cannot beemoved or cannot be removed in a timely manner by networkelated or market
related measures.

Where DSOs are responsible for the security and reliability of the electricity supply in their networks, they too
are legally entitled and obliged to take adjustent measures. Furthermore, DSOs are required to take their
own measures to support measures implemented by the TSOs, as instructed by the TSOs (support measures).

Curtailing feed-in from renewable energy, mine gas and CHP installations may also be neceggasituations
other than those covered by the feedn management provisions if the threat to the system is caused not by
network restrictions but by another security problem.
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In 2020, a total of six DSOs took adjustment measures. Brandenburg accountedte majority of the
adjustment measures with som&5%, followed by SaxomAnhalt with about 14% and Thuringia with
around 1%.The table below shows a breakdown by energy source.

Electricity: feed-in and offtake adjustments by energy source in 2020

Adjustments under section 13(2) Percentage of total
Energy source (GWh) (%)
Waste (non-biodegradable) 16.32 97%
Natural gas 0.43 3%
Total 16.75 100%

Table67: Feedin and offtake adjustments by eergy source in2020

6. Network charges

Network charges make up part of the electricity price and have
to be paid by both household customers and industrial and
commercial customers. The costs for the electricity grid
(egexpansion and system security measusg are passed on to
final consumers using network charges.

Network charges made up around 23% of the price 2021 for

household customers with an annual consumption of between

2,500kWh and 5,00ckWh. Following an increase in 2020, the

network charges forhousehold customers remained largely

stable in 2021, increasing from 7.56/kWh in 2020 to
7.52ct/kWh in 2021.

The level of network charges varies according to network operator and regiorhere are many reasons for
this, including:

o«

Network utilisation: the networks in, for example, the eastern German states are oversized and
therefore not always sufficiently utilised.

0 Population density: in less densely populated areas, the network costs are shared between a small
number of network users.

0 Differences inthe costs of feedin management measures.

0 Network age: older networks with a low residual value entail lower network costs than new networks.

O«

Network quality: this has a direct influence on the revenue cap through the quality element.
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6.1 Setting network clarges

Network charges are levied by the TSOs and DSOs and make up part of the retail price for electricity (see also
1.G.4). Network charges are based on the costs incurred by the network operators for the efficient operation,
maintenance and expansion ofheir networks. These regulated costs are the basis for the rates that network
operators are allowed to charge network users for transporting and distributing energy. Under the legislative
provisions in Germany, network charges are only payable when eleicity is drawn from a network.

Producers of electricity (and thereby those feeding electricity into a network) who are also "network users" do
not have to pay network charges. There are three steps in the process of setting network charges as set out
below.

Determining the network costs

The regulatory regime is divided into fiveyear regulatory periods. The base level of costs is set before the
beginning of each regulatory period in accordance with sectio@ of the Incentive Regulation Ordinance
(ARegV). Th competent regulatory authorities examine each operator's network operation costs as set out in
the certified annual accounts in accordance with the principles laid down in the Electricity Network Charges
Ordinance (StromNEV). The cost examination for theurrently ongoing third regulatory period (201%2023)
took place beginning in the second half of 2017 on the basis of the costs of the year 2016. This step results in
determining the networks costs recognised as economically proven and necessary for netkvoperation,

which in turn form the basis for setting the current revenue caps. The fourth regulatory period begins on
1January 2024 on the basis of the costs of the year 2021.

Setting the revenue caps

In the second step, the recognised network costs arsed to set a revenue cap in accordance with the

provisions of the ARegV. The revenue cap stipulates the revenue each operator is allowed to generate over the
years of a regulatory period. The DSOs' controllable costs are subject to an efficiency benckingrexercise

to compare the costs (input) with the scope of the services supplied (output).

In the third regulatory period, a relative generic network analysis to measure efficiency is applied for TS®s.
Any inefficiencies revealed in the analysis are foe remedied over the course of the regulatory period.

Within the regulatory period, the revenue cap can be adjusted and reviewed once a year only under certain
legal conditions.The factors leading to such adjustments include:

0 Changes to what are known athe permanently non-controllable costs; these costs include, for example,
costs for the DSOs from avoided network charges (see6.@).or for the use of upstream network levels;

costs for redispatch and feedn management (seé.C5.2and I.C5.3. For TSOs, there is an array of costs
for means to ensure security of supply and grid expansion, in particular costs for investment measures

53 According to section22(2) ARegV, a relativgeneric network analysis establishes relative divergencies between the costs of actual
plant volumes and the costs of a generic network as a result of a comparison of a number of operators. The operator witlegse
divergence from the generic networkis taken as the efficiency benchmark for establishing the efficiency levels; the efficiency level of
this operator is stated at 100%.
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pursuant to section23 of the ARegV € section.C3.3, costs for redispatching with grid reserve power
plants (see sectiohC5.2.§ and costs of procuring balancing reserves (see chaptex.1).

0 The retail price index, which reflects general inflation.

0 The capex markup (see 1.@3.3.3, which ensures adjustment of the DSOs' revenue caps in line with the
(projected) cost of capital of investment in new assets as from theginning of the third regulatory period
on 1January 2019. No distinction is made here between replacement and enhancement or expansion
expenditure.

0 For DSOs under the standard procedure, the quality element.

0 The incentive regulation account balance: diffeences between forecast and actual figures are entered into
the account and then added to or deducted from the revenue cap. This applies particularly in the case of
differences between forecast and actual consumption quantities leading to higher or lowavenues.
Various other permanently non-controllable cost items (including costs for approved investment
measures and for the necessary use of upstream network levels) as well as the approved capexupark
figures are initially taken into account in the reenue cap as planning figures. Then the difference to the
costs actually incurred is entered into the regulatory account. The balance of the regulatory account is
subject to interest. The numerous special circumstances make settling the regulatory accounbmplex
process.

Until now, the revenue caps allowed for the individual network operators were to be published by the
competent regulatory authority in accordance with sectiorB1 ARegV. The obligation to publish now comes
from section 23bEnWG, the sectia explicitly transferring publication requirements from section 31 ARegV
to the EnNWG and partially supplementing it. In light of the Federal Court of Justice (BGH) rulighe entry
into force in 2021 of section 23b of the amended EnWG created a new ldggis for publication requirements
directly in the EnWG.

Deriving the network charges

The network charges are derived by the network operators on the basis of the principles laid down in the
StromNEV. The allowed revenues (revenue cap) are allocated te tietwork or substation levels operated by
the respective network operator as costeflectively as possible.

The specific annual costs in euros per kilowatt ("postage stamp” tariff) are then calculated beginning with the
highest network or substationlevei | i Kk ONi ¢ 2 §Ci § kil neN @gkT g écoetétGa
concurrent annual peak load of the level. The "coincidence function” (sectid® StromNEV) is applied to

derive four charges from these specific annual costs: a capacity chargd arnunit charge for less than

2,500hours and for 2,50thours or more of network usage. The basic idea of the coincidence function is to

make a plausible assumption about a network user's contribution to the network costs: a network user whose
individual annual maximum load very probably contributes to the annual maximum load of the network pays

a higher capacity charge. This probability is reflected in a network user's hours of usage and is shown in the

54BGH, ruling of 11 December 2018EnVR 21/18.

NCi



BUNDESNETZAGENTUBYNDESKARTELLAMT§7

charging scheme by the different charges for more timaor equal to 2,50hours and less than 2,50080urs of
network usage. Network users with a small number of usage hours thus have to pay a relatively low capacity
charge and a high unit charge, while network users with a large number of usage hours haveayp a relatively

high capacity charge and a low unit charge. A unit charge and, in some cases, a standing charge is to be set for
non-interval-metered network users at lowvoltage level (those with an annual offtake of less than

100,00kkWh from the low-voltage network 6 mainly household customers and smaller commercial

customers). In this case, there is no general rule, but under sectiat{6) StromNEV the unit charge and the
standing charge must be "in reasonable proportion" to each other, which allows f certain margin.

The expected revenues of the network level are determined on the basis of the planned sales volumes and the
derived network charges. The difference between the costs allocated to the network level and the expected
network charge revenus of the level (in other words the block of costs not covered at that level) is passed on
to the next network level and added to the costs of that next level. This principle is applied at all further levels;
however, as the lowvoltage network is the loweslevel, no costs are passed on and all the costs allocated to
the level need to be covered at that level.

The network operators publish their provisional network charges on their websites on Tictober each year

for the following calendar year and then pblish their final charges on WJanuary of the year in which the

charges take effect. They are not allowed to make any changes to the published network charges in the course
of the year. Operators must demonstrate to the regulatory authority that their putdhed network charges as
validated in accordance with sectior0(1) StromNEV cover the network costs (revenue cap) as determined in
the first step of the process and do not exceed the costs.

In light of the significant changes in generation and usage strures as a result of the energy transition, with
increasingly volatile feedin and a rise in seHsupply, and given that sector coupling aims to provide

additional incentives, there has been increasing discussion about the need to adjust the system of agtw
charges. However, any reform that were to be implemented must ensure that the grid is not overwhelmed by
excessive, simultaneous loads. This discussion may, but will not necessarily, lead to changes in the structure of
network charges.

Other surchargeghat form components of the final consumer price are detailed ihG.4.3.

6.2 Development of network charges in Germany

6.2.1Development of network charges at TSO level

The following chart shows the four TSOs' network charges fro2016 t02021 for an example largendustrial
customer connected to the extrahigh voltage level with an annual consumption of 85@GWh, an annual
maximum load of 190MW and around 4,50Q1sage hours, assuming a network charge reduction of 75%
pursuant to section19(2) sentencé& StromNEV.
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Electricity: TSOs' network charges

(ct/kWh)
0.54
0.48
0.45
/ 0.42
2016 2017 2018 2019 2020 2021
=—TenneT 0.35 0.64 0.70 0.63 0.66 0.54
50Hertz 0.40 0.56 0.50 0.41 0.45 0.48
TransnetBW 0.31 0.32 0.37 0.36 0.42 0.45
e Amprion 0.24 0.28 0.41 0.35 0.41 0.42

Figure 59: Transmission network charges

Network charge trends in the individual control areas are influenced in particular by the changes to a given
TSO's revenue cap and as from 2019 also by the regional effect of the graldaahonisation of transmission
network charges throughout Germany. The level of each revenue cap is, in turn, determined primarily by the
grid expansion costs, as well as by the costs for feednanagement and redispatching, and also by the costs
for grid reserve and security standby. The network charge increases at the beginning of the 20081 period

are due in particular to rising grid expansion costs and cost increases for grid reserve, but also due to rising
costs for redispatching and feedn management measures. The decrease in the network charge in the 50Hertz
control area in 2018 was, however, largely due to the costs saved through redispatching and-feed
management measures in the commissioning of the "Thuringia power bridge". The main reason tloe

decrease in the network charges in all four control areas in 2019 was the implementation of the Network
Charges Modernisation Act (NEMoG), on the basis of which in 2019 the offshore connection costs were
removed from the transmission network chargegor the first time and transferred to the new offshore

network surcharge. (If the offshore costs in 2018 and 2019 were presented in such a way that the offshore cost
items are comparable, the decreases in the charges in 2019 appear significantly lessitha@18. In the
TransnetBW control area there is even an increase in network charges for the sample custéferhe

increase in transmission network charges in 2020 is largely the result of a revenue cap increase at all four
TSOs, which is due, among othehings, to rising costs of grid expansion and increased predicted costs for
procuring balancing energy caused by higher balancing energy prices in the reference period 2018/19. The

55 For a breakdown of the offshore network surcharge and an analysis of tb@emparability of the network charges with and without a
surcharge see also the Monitoring Report 2019 Chapter 6.3.1.
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increase in the control areas Amprion, 50Hertz and TransnetBW is a resafithe ongoing process to gradually
harmonise transmission network charges in Germany.

Only the TenneT control area saw a decrease in transmission network charges in 2021. This decrease is due,
among other things, to a decreasing revenue cap and the religy effect for TenneT of the stepby-step
harmonisation of the transmission network charges in Germany, which has already led to a recovery of 60% of
the respective network charges nationwide in 2021. Although Amprion's revenue cap is also decreasing, the
transmission network charge harmonisation process leads to transmission network charge increases. Overall,
other factors offset the effect of the lower revenue cap and the transmission network charges increase slightly.
This year, 50Hertz will be able todnefit for the first time from the gradual harmonisation of the transmission
network charges in Germany. However, there is overcompensation for the effect by, among other things, a
revenue cap increase. By contrast, at TransnetBW the effect of a revenyeinarease is further amplified by,

for instance, rising charges associated with the equalisation of network charges that is gradually being
implemented throughout Germany.

In the next few years it is assumed that there will be an upward trend in the TS@stwork charges as a result
of expected continued investment in grid expansion and the costs for the emergency power stations (referred
to as special grid facilities under sectioh1(3) of the old version of the EnWG) that were contractually bound
by the TSOs in 2021. The trend, however, depends strongly on the costs for redispatching, which are not
predictable and depend on, among other things, the level of actual volatile fe@d

6.2.2Development of average network charges

The analysis of average network @rges in Germany is based on data on the individual price components
submitted in the monitoring survey by electricity suppliers. The suppliers provide data on their average net
network charges for customers in specific consumption groups and different ctract categoriesThe
consumption groups are as follows:

O¢

household customers: as fron2016, the network charges relate to an annual consumption of
between2,500kWh and 5,000kWh (Eurostat BandDC) and lowvoltage supply; prior to this, the charges
relatedto households with an annual consumption of3,500kWh;

0 commercial customers: annual consumption 50AWh, annual maximum load 50kW, annual usage period
1,000hours, low-voltage supply (0.&V);

0 industrial customers: annual consumption 24GWh, annual maximunm load 4,00kW, annual usage period
6,000hours, medium-voltage supply (1&V/20 kV), interval metering; no account is taken here of the
reductions pursuant to sectionl9 StromNEV.

The electricity suppliers' data is used to calculate the national averaggtwork charge for each consumption
group. The network charge for household customers is volureeighted, while for commercial and industrial
customers it is determined arithmetically. It should be noted that the arithmetic mean reflects neither the
wide spread of the network charges nor the heterogeneity of the network operators for these consumption
groups.

In the period up to 2011, the first cost examinations since the introduction of regulation led to falling network
charges. Various factors have influeed the rise in network charges since012 as well as the consistently high
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level. For instance there was an increase in distributed feét which led to higher costs from paying what are
called avoided network charges, while at the same time there wasiacreased need for redispatching and
feed-in management measures. Finally, the growth in renewable power stations made further grid expansion
necessary. All of these factors pushed up network costs. A turning point occurre@®i8, and in the period
from 2017 t02018 the volumeweighted average network charge fell by around 2%. The main reason for the
drop was the effect of the NEMoG bringing down costs for avoided network charges. Despite the exclusion of
the offshore connection costs from the network harges and a further reduction in the avoided network
charges under the NEMoG, this trend did not continue for reasons including increasing grid expansion costs
and projected high costs for system security measures. However, the national average netwodegh for
household customers only rose marginally in 2021 by 0.2% from 7 &kWh to 7.52 ct/kWh, and is thus on a
stable level.

Electricity: average volumeneighted network charges (incl. meter
operation ) for household customers
(ct/kWh)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

H Household customer 2,500 - 5,000 kWh/year (before 2016 3,500 kWh/year, volume-weigh

Figure 60: Average volumeweighted network charges for household customers from 2012 2021

According to information from distribution system operators under the responsibility of the
Bundesnetzagentur on the provisional network charges f&2022, the average network charge in Germany will
increase noticeably. Reasons include higher upstream netwaeksts in the control areas of Amprion and
TransnetBW, investments in the networks, rising norwage labour costs for many network operators and
increasing costs for the procurement of energy to cover transmission losses due to higher electricity prices on
the power exchange.

For non-household customers the arithmetic mean charges are both higher and slightly lower than the
previous year's level: with regard to consumption by commercial customers, network charges rose by
0.18ct/kWh or almost 3% t06.64ct/kW h, while the arithmetic mean charges for consumption by industrial
customers fell again slightly by 0.03 ct/kWh or around 3% to 2.67 ct/kWh.
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Electricity:arithmetic net network charges (including meter
operation) for "commercial customers" 50 MWh and "industrial

customers" 24 GWIct/kWh)

6.19 6.27  6.31 6.46 6.64

5.61 5.65 5.77 5.85
5.11

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
B "Commercial customer” 50 MWh (arithmetic) B "Industrial customer" 24 GWh (arithmetic)

Figure 61: Arithmetic net network charges® (including meter operation) for "commercid customers"
(50MWh) and "industrial customers" (245Wh)

6.2.3Standing charges

For non-interval-metered customers, the network charges are replicated either by just the unit charge or by a
combination of unit and standing charge components. There are large fifences in the standing charges for
SLP customers in Germany (see Figu2). However, Tablé8 shows a nationwide trend towards increasing
standing charges in recent years. The maximum standing charge in 2021 remained at the previous year's level
(2020p G UG ik $i OklLki

56 The figures for industrial and commercial customers beforg014 were volumeweighted.
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Elektrizitat: Netzentgelt-Grundpreis im Jahr 2021
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Electricity: standing charges

(o/yea
2017 2018 2019 2020 2021
Average standing charge 35 37 40 522 577
Maximum standing charge 95 100 105 105 105
Minimum standing charg@] 6 4 7 8 8
DSOs without standing charge 46 36 42 40 31

™ Minimum standing charge levied by DSOs.
I The standing charge f@020was weighted by DSO delivery volum&he unweighted average 20200 O 142 per year
andin2021a . @3per year

Table68: Standing charges

The level of standing charges is the subject of public discussion. Here, the @snetzagentur continues to be

in favour of a reasonable standing charge as a fixed component. The reasonableness of the standing charge is
based on a comparison with the tariffs for intervaimetered customers at the lowvoltage level and on the

costs incured for providing network infrastructure, which very largely do not depend on actual network

usage. The Bundesnetzagentur acknowledges that the standing charge also has a social component and that it
must be aligned with energy saving incentives.

6.3 Regionaldistribution of network charges

There are large regional differences in the network charges. To compare network charges across Germany, the
monitoring report collects information from the DSOs about the current network charges in their network

areas. Thisnformation can then be compiled relating to the three consumption groups of household,
commercial and industrial customers (see 1.C.6.2). SectRi{(3) EnWG requires all network operators to

publish the network charges applicable in their networks on thewebsites. The information relating to each
DSO's unit and capacity charges was used to calculate the network charges (in cents per kilowatt hour)
applicable for2021. The figures do not include the meter operation charges or VAT. Seven categories

from <5 ct/kWh to >10ct/kWh have been used to illustrate the differences in network charges more clearly.
The network charges were requested regardless of whether or not the DSOs actually have customers in a
specific consumption group. This is relevant in partiular in the case of industrial customers. An overview of

the network charges in each federal state was also created: the individual network charges were weighted with
the relevant consumption quantity to obtain the average network charge in each federahte 5

zilnéNl 7o NCi g7 GéNTkéGa | nkei é | CT R NCON NCi 7~k]| |
from 1.29ct/kWh to 25.06ct/kWh. The following tables and maps show the network charges in the federal
states and individual network areas.

57 Quantity weighting according to consumption group: household customers = consumption quantity for household customers within
the meaning of section3 para22 EnWG; commercial customer = consumption quantity for standard load profile (SLP) final
consumers excluding household customers; industrial custonne= consumption quantity of interval-metered final consumers. The
quantities for DSOs operating in more than one federal state were weighted using the relevant market location distribution.
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Electricity: net network charges for household customers in Germany in 2021

(ct/kWh)
Numbper ofr
Federal state Weighted average* Minimum Maximum dfé:&g::fsn
included

Schleswig-Holstein 5.46 11.61 47
Brandenburg 1.29 14.86 39
Hamburg 5.46 11.20 10
Mecklenburg-Western Pomer. 5.32 9.94 21
Saarland 4.99 15.61 19
saxony-Anhalt 5.42 10.63 34
BadenWirttemberg 4.28 11.07 133
Thuringia 5.86 9.96 40
Rhineland-Palatinate 5.16 11.75 56
Saxony 5.23 9.58 43
Lower Saxony 4.54 25.06 77
Hesse 5.46 9.80 65
North Rhine-Westphalia 3.04 10.85 115
Bavaria 2.94 19.97 240
Berlin 5.46 14.30 12
Bremen 5.05 9.07 10

* The weighting was based on the total consumption volumes in each network area.
** Includes the coverage area of the German enclave of Biisingen within Switzerland

Table69: Net network charges for household customers in Germafi{2021

58 The underlying data also include several operators of closed tiilsution systems that supply final customers with electricity, claim

network charges for transmitting electricity and participated in the monitoring survey in accordance with sectioBSEnWG.
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Elektrizitat: Verteilung der Nettonetzentgeltdir Haushaltskunden in Deutschland fur da
Jahr 2021
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Figure 63: Spread of net network charges for household customers in Germany2021
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The spread of network charges for the 3dWh annual consumption group (commercial customers) is similar
to that for household customers, with charges ranging frori.52ct/kWh to 23.07ct/kWh. Overall, however,
charges are lower than for household customers.

Electricity: net network charges for commercial customers in Deutschland in 2021

(ct/kWh)
Number or
Federal state Weighted average* Minimum Maximum dfé;&g:iﬁ;
incliuded

Schleswig-Holstein 4.40 10.02 47
Brandenburg 1.02 14.66 39
Hamburg 4.40 9.36 10
BadenWarttemberg™ 152 10.27 133
Mecklenburg-Western Pomer. 3.88 8.67 21
Saarland 1.63 14.34 19
saxony 3.37 8.34 43
Rhineland-Palatinate 3.61 10.42 56
Thuringia 4.10 8.16 40
Saxony-Anhalt 4.09 9.56 34
Hesse 4.02 8.55 65
Berlin 4.40 13.37 12
Bavaria 159 18.05 240
North Rhine-Westphalia 3.01 9.79 115
Lower Saxony 3.78 23.07 77
Bremen 3.78 8.43 10

* The weighting was based on the total consumption volumes in each network area.
** Includes the coverage area of the German enclave of Bisingen within Switzerland

Table70: Net network charges for commercial customers (annual consumption 3@Wh) in Germany?®in

2021

59The underlying data also include several operators of closdistribution systems that supply final customers with electricity, claim

network charges for transmitting electricity and participated in the monitoring survey in accordance with sectioBSEnWG.
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The spread of network charges fathe 24GWh annual consumption group (industrial customers) is different.
The volume-weighted average network charges are also higher in Schleswdglstein than anywhere else in
the country. The lowest average network charges are in Saarland. The netwcharges for industrial
customers range from 0.74t/kWh to 8.41ct/kWh. These charges do not take account of possible reductions
through individual network charges pursuant to sectionl9(2)StromNEYV. In some cases, the charges for
industrial customers enttled to individual network charges may be lower.

Electricity: net network charges for industrial customers in Germany in 2021
(ct/kwWh)

Numpoer or
Federal state Weighted average* Minimum Maximum dfé;&g:i&n
included
Schleswig-Holstein 1.28 4.63 46
Mecklenburg-Western Pomer. 1.67 3.94 21
Brandenburg 1.15 3.94 39
Hesse 1.36 8.41 67
Saxony-Anhalt 1.88 4.24 34
Hamburg 2.38 8.41 10
saxony 1.94 4.03 43
Thuringia 1.96 3.54 37
Berlin 2.40 3.76 11
BadenWirttemberg 0.80 8.41 133
Lower Saxony 1.40 8.41 76
Rhineland-Palatinate 157 3.76 56
Bavaria 0.74 8.41 232
North Rhine-Westphalia 1.40 8.41 116
Bremen 2.08 3.22 10
Saarland 152 452 19

* The weighting was based on the total consumption volumes in each network area.

Table71: Net network charges for industrial customers (annual consumption 28Wh) in Germany®in 2020

60The underlying data also include several operators of cle distribution systems that supply final customers with electricity, claim

network charges for transmitting electricity and participated in the monitoring survey in accordance with sectioBSEnWG.
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Figure 65: Spread of net network charges fondustrial customers (annual consumption 245Wh) in Germany

in 2021
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The regional differences in network charges are due to a complex range of factdi®ne of the main factors is
lower network utilisation. Many of the networks modernised in the east followig Germany's reunification

are now seen as oversized. Although some of these networks are undglised, the network costs are still
based on the networks' size. Another key factor is population density. In less densely populated areas, the
network costshave to be shared among a small number of network users, while in more densely populated
areas the costs are shared among a high number. The costs forfimathanagement measures originating in

the distribution network have also become a factor contributig to differences in network charges. The age of
the networks also plays a role. Older networks with a lower residual value are cheaper than new networks for
the network users. The quality of the networks is also relevant, since it has a direct influencelmmrevenue
caps through the quality element. In addition to these factors relating to the DSOs' own networks, the
upstream transmission networks also have an influence on the network charges. Increases in the TSOs'
chargeso for instance as a result offivestments in grid expansion and an increase in congestion management
measures such as redispatching and reserving grid reserve plant capagigad to higher costs that have

varied between control areas. The legislature has responded to this with the Wetk Charges Modernisation
Act (NEMoG). The charges at transmission network level are to be gradually harmonised as 2040.

Uniform national charges are to apply from JJanuary 2023. This will ensure that in particular the network

and system security cets, which are all essentially incurred at transmission network level, are also borne by
all network users.

6.4 Avoided network charges

Under section18(1) StromNEV, operators of distributed generation plants are entitled to payment from the
operator of the distribution network into which they feed electricity. The sum paid must correspond to the
network charge avoided by feeding in less electricity at an upstream network or substation level. Combined
heat and power (CHP) plants that participate in an auctionith the intention of receiving payments for CHP
electricity may not already be receiving avoided network charges. In 2017 the NEMoG came into féfce.
Among other things, it adjusted the group of recipients and the amount of the avoided network charges.

Theinitiated changes concerning the avoided network charges can be divided into four stages.

In stagel effective from 1January 2018 the avoided network charges per kW of output and per kWh of work
are "capped" for all distributed generators at the levef the adjusted charges for 2016. A detailed description
of the capping process is available in the 2020 Monitoring RepétiThe general network charges for a given
year are to be applied (stadgif they are below the reference price.

61See also the Bundesnetzagentur's report on the systefretectricity network charges in Germany.

62The Network Charges Modernisation Act of 1July 2017, Federal Law Gazette Papage2503; Bundestag Printed Paper 18/11528 of
15March 2017 contains the draft bill by the Federal Government with reasoning, thesponse by the Bundesrat and the counter
response by the federal government.

63 For detailed explanations (in German) of the changes ses://www.bundesnetzagentur.de/DE/Service
Funktionen/Beschlusskammern/BK08/BK8_61_Archiv/BKO8_ALT/BK8_99_Downloads/Downloads/EOG_Hinweise_2018.pdfjel 1
et seq.

64 https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie
2020.pdf?__blob=publicationFile&v=&$age 173 et seq.
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Moreover, no avoidednetwork charges are payable as from 2018 for new facilities with volatile generatfén
(see sectiorl20(1) par& EnWG). This also applies to volatile generation facilities that are "resized" to a
different voltage level (stagél).

Starting in 2018 the awvided network charges for volatile facilities already in existence were gradually reduced.
Whereas in 2018 twethirds and in 2019 onethird of the avoided network charges were still remunerated,
beginning with the 2020 calendar year the avoided network chges for volatile generation facilities were
eliminated entirely (stagelll).

For the final stage (stagk/) beginning on 1January 2023 new, notvolatile generation facilities will be
excluded from the payment of avoided network charges. The newolatile facilities already in existence will
remain under the provision with no time limit.

Positive effects of the NEMoG on network charges nationwide

The information in the following section refers to avoided network charges paid by the network operators
under the responsibility of the federal states. In the years prior to the introduction of the NEMoG, the amount

T Oxricééi é Gi NRTKE aCO0Okail jO6ecé ROl a7 GNeGrtees 1
NEMoG had the effect of reducing the amountdb e’ ¢ éi é Gi NRT kE aCOkail| | O¢é
gi &8 NT pazUaGc ¢G UUGAzZ # enkNCik éiakiOli é6G Oocel
volatile generation facilities ended. The network operators planned avoided network@x ai | T o p G Z
O00Uz #ceieéi é Gi NRTKE aCOkail Riki OaNndees ai Gi O
OkT nGée WprRiDigeNi é Owi ¢éi é Gi NRTkE &dC0Okail @7k UO0UG

65Volatile generation within the meaning of sectior8 para38a EnWG is the generation of electricity from wind power plants and solar
installations. Avoided network charges continue to be determined and remunerated for other facilities under the Renewabtesrgy
Sources Act.

66 These figures each relate to the network operators under the responsibility of the Bundesnetzagentur. The avoided networkgesa

paid by the network operators under the responsibility of the federal states are not reported to the Bl@snetzagentur and therefore
cannot be taken into account.
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Electricity: amount of avoided network charges (paid by network
operators under the responsibility of the Bundesnetzagentur)
fog i3 ri0J!

2,526

1,063

942

2014 2015 2016 2017 2018 2019 2020 2021
(budget)

Figure 66: Amount of avoidednetwork charges (paid by network operators under the responsibility of the
Bundesnetzagentury’

The Monitoring Report 2020 provides a detailed look at the relieving effect of the third stage of the NEMoG in
general and with regard to regional difference%.

Remaining burden from avoided network charges

Non-volatile facilities that went into operation before 1 January 2023 will continue to receive payments from
avoided network charges. Continuing payment of avoided network charges to operators of neolatile
facilities will continue to cause an uneven burden on network users in individual network areas. This is
evident when looking at the minimum and maximum values of the avoided network charges paid per
network operator.

Only a very small number of the approimately 180 public supply network operators within the responsibity
Teg NCi 0nGéil Gi NSOai GNink | nagéNNiée OaNndé& wgéankil
generation facilities entitled to receive payment of avoided network charges feed into these network areas.
Table 72 shows the maximum burden from asided network charges in 2021:

87 Due to the termination of administrative agreements, figures of the network operators under the responsibility of the fedeshtes of
Mecklenburg-Western Pomerania and Thuringia are no longencluded as from 2020. Figures from the federal state regulatory
authorities are currently not available.

68 https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie
2020.pdf?__blob=publicationFile&v=Bage 175 et seq.
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Electricity: maximum burden from avoided network charges in 2021

Maximum cost of avoided network charges for a DSO in % of the total revenue cap 34%
Maximum cost of avoided network charges for a DSO in absolute figures 0125m
Average avoided network charges obm

Table72: Maximum burden from avoided network charges in 2021 (budget values)

The highest budgeted amount measured in absolute figures for avoided network charges was reported by a
large, nationalnetwork operator. The highest budgeted percentage amount of the revenue cap set by the
Bundesnetzagentur was submitted by a municipal network operator whose avoided network charges amount
to 34% of the revenue cap.

~LOyi OOOfk i @oi érelechichycusfomerhoi JOéé adahklLk o

Gradually excluding the operators of volatile generation facilities from the mechanism of avoided network
charges as a result of the NEMoG did not lead directly to relief for electricity customers overall. Renewable
power plant operators, including operators of wind plants and solar installations, did not receive payment for
avoided network charges prior to their elimination in accordance with sectioi8(1)StromNEV. The avoided
network charges for the volatile generators were paidy the DSO in accordance with sectioB7(3) EEG to the
§~k|l Il ;;G 0aaTnGNZ ki g RCéaC NCi ki Gi ROaei iGikas
elimination of the avoided network charges for operators of volatile wind plants and solar installatiendid

not lead to a change in the revenue situation for the operators. The removal of the avoided network charges
only led to an EEG surcharge increase because the network operators were no longer sending payments to the
TSOs' EEG accounts. Thus the NEMaGtually has no direct effect for operators of volatile generation

facilities.

As already described, the customers of each distribution network connected to the distributed generator bear
the costs for avoided network charges. However, final customers matiwide bear the higher costs for the EEG
surcharge. In this respect one objective of the NEMoG was met, which was to reduce the uneven regional
burden that avoided network charges place on network costs.

The Monitoring Report 2020 contains a detailed anadys of the incentive effect that sectiori8(1)
sentencel StromNEV has had on the addition of conventional generation plants.

No reduction in network expansion measures through payments to generators of distributed feed
The concept of avoided networkcharges assumed that distributed feeth would reduce consumption from,
and thus use of, the upstream network, thereby saving network infrastructure costsThe operators of the

69 https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie
2020.pdf?__blob=publicationFile&v=&age 179.
70See most recently, for example, the statement in Bundestag Printed Pap@/11528 of 15 March 2017, page 12.

e
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distributed generation plants would receive the resulting savings as remuneia. Since the actual amount of
remuneration avoided cannot be determined, the remuneration that would otherwise be paid by the
upstream network operator is used for provisionally setting the level of remuneration.

The introduction of the principle of avoided network charges was based on the assumption that electricity
flows from the highest to the lowest voltage level. The assumption of avoided network charges, that
distributed feed-in would lead to a reduction in network expansion measures in the mediunotlong-term,
originated around the turn of the millennium and is, at least now, unfounded.

The network is generally dimensioned so that the peak load of the year for electricity can be met solely by
taking from the upstream transmission network. Distributel feed-in is not taken into account here because it
is uncertain as to whether these installations actually provide feeith at the time of the annual peak load. This
means that network dimensioning as a key cost driver remains unchanged. The reduction loé t

remuneration to be paid to upstream operators as a result of distributed fedd should not be confused with a
reduction of infrastructure costs. On the contrary: infrastructure costs rise when the fedd from distributed
generation plants exceeds thannual peak load and the network dimensions must be increased accordingly to
transport the electricity.

Networks dimensioned too small due to distributed feeith

~Nill NCOG NiG 7-~kl nGéik NCi O0nGeéil Gi NSOai Q& mkhe |
past due to distributed feedin from conventional power stations and proportionately saved network
infrastructure costs.

However, this approach requires that a sufficient amount of capacity can still be provided at times when there
is scheduledmaintenance, an unexpected outage or a plant closure, and also when there is simply no fised
for reasons having to do with the market because electricity can be produced cheaper elsewhere. First and
foremost, the operation of power generation plants musbe economically sustainable, which for a long time
has often not been the case.

Due to the development of wholesale electricity prices in recent years, continuous feadfrom conventional
power stations is often no longer economical. DSOs who were urnalto meet their entire grid load from the
upstream network due to inadequate network dimensioning have to fear high costs for local power stations
that are essential for the system so that those power plants can constantly provide enough capacity.

Conseqtently, these DSOs then also expanded their grid connection to the upstream network operator, which
in turn is reflected in the number of investment measure requests submitted to the Bundesnetzagentur.

This shows that DSOs cannot rely on distributed feeith when planning long-term network dimensioning.
There are no contractual commitments for the payment of avoided network charges in the current rules of
section 18 StromNEYV that would require, for example, a distributed power station to provide continual or
selective feedin. A preliminary assessment tells us that introducing such a rule would also not be helpful
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charges would be necessary. Adequately dimensioning the network has regularly proven to be more efficient
than constantly having to maintain reserve capacity*

Conclusion

The changes to avided network charges introduced by the NEMoG have been effective. Capping the avoided

network charges and eliminating them for volatile generators reduced avoided network charges from around
pUzGaG &¢G UUGG N7 Oki6Gé pAUU gssiangd cdovettibhal digtributea govgr 00 0 G Z
stations will not receive avoided network charges. Accordingly, the avoided network charges will continue to

decline from that time onward.

Nevertheless avoided network charges paid to distributed power stations ktilake up 5% of electricity
a0l NTgikll Gi NRTKE a4COkail Tee k NCi &7TGa Nikgz

After 15 years of regulation and 10 years of network development planning it cannot be ascertained that
distributed power stations, either renewable or conventional, save networkfirastructure costs.

6.5 Transfer of electricity networks

Section26(2) to(5) of the ARegV states that when part of an energy supply network is transferred to another
operator, the regulatory authority will decide how the revenue cap for the network is to beli between the
operators concerned. Partial network transfers occur in particular when a local authority grants rights of way
for the purpose of operating energy supply networks to a different operator (secti@b of the Energy Industry
Act (EnWG)). Thelecision is taken by either the Bundesnetzagentur or a federal state regulatory authority,
depending on which authority is responsible for the operator transferring part of a network.

The 2016amendment to the ARegV has led to substantial changes in theopedure for splitting the revenue

caps. According to sectior26(35) ARegV as applicable since September 2016, when an energy supply network
is partly transferred to a different network operator the regulatory authority must define ex officio the shares

of the revenue caps for the part of the network being transferred if the affected parties do not come to an
agreement.

As at 31December2020, the Bundesnetzagentur had received d@plications for electricity network transfers
in 2020. The following graph Bows the number of applications made in the last six years.

"t was in this context that the Enervie Vernetzt GmbH case became publicly known in 2014. Since it was no longer possilgieotide
security of supply in the Enervie distribution network without operation of the digributed power stations, which had become
economically unfeasible, these Enervie power stations were supposed to maintain reserve capacity. In addition, Enervie'sonketw
area could not be fully supplied through Amprion's transmission system. A search father solutions for the network charges ensued
due to the dramatic economic consequences. As a result, Enervie also expanded its connection to the grid to the upstreanorietw
operator, seénttps://www.energate-messenger.de/news/148029/enervieind-bundesnetzagenturskizzierenloesungfuer-
versorgungssicherheit


https://www.energate-messenger.de/news/148029/enervie-und-bundesnetzagentur-skizzieren-loesung-fuer-versorgungssicherheit
https://www.energate-messenger.de/news/148029/enervie-und-bundesnetzagentur-skizzieren-loesung-fuer-versorgungssicherheit
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Electricity: network transfer notifications/applications
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Figure 67: Network transfer notifications/applications

In 2020, Ruling Chamber 8 took decisions on 60 electricity network transfers, including network transfers
from previous years.

6.6 Individual network chargesa StromNEV sectior19(2)

Individual network charges can be agreed with the network
operator by individual companies entitled to do so and, subject tc
the legal criteria, lead to a reduction in network charges fdhe
company in question.

Revenue missed due to the conclusion of individual network
charge agreements may be passed on to the final customers as i
pro-rata surcharge on the network charges (surcharge under
section 19 StromNEV).

Individual network chargesare granted as a reduction on the general network charge to network users
meeting certain defined criteria. Sectiorl9(2)StromNEV therefore essentially grants privileges to final
consumers whose specific consumption behaviour makes an individual contrilhon to lowering and/or
avoiding network costs. A distinction is currently made between atypical network users as per sectk8{2)
sentencel StromNEV and electricityintensive network users as per sectioh9(2) sentenc@ StromNEV.

While atypical network users shift their peak load to outside the network's peak load period, electricity
intensive network users have at the same time even and permanent consumption patterns. The criteria for
determining these individual network charges were clarified and defied in the Bundesnetzagentur's decision
of 11 December 2013 (BK4.3-739).

The approval procedure to be followed when agreeing individual network charges was replaced by a
notification procedure as a result of the provisions effective from dJanuary 2014 omppropriate arrangements
for setting individual network charges under sectioril9(2) StromNEV (ruling BK4L3-739 of 11December

2013). Individual network charges are no longer verified in an approval procedure before they take effect, but
are notified to the regulatory authority responsible and may then be subject to st checks.

Final consumers are able to notify agreements with network operators for individual network charges as
provided for by section19(2) StromNEV by 3@eptember of each year. Aftehe end of each billing period, the
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final consumers are required to provide the regulatory authority responsible with proof of compliance with
the criteria for appropriately setting individual network charges.

The first notifications for individual networ k charges under the Bundesnetzagentur's responsibility were
registered and settled fo2014. The number of final consumers actually granted individual network charges
rose continually up to2021.

Individual network charges are granted as a reduction on thgeneral network charge to network users
meeting certain defined criteria. Sectiorl9(2)StromNEYV therefore essentially grants privileges to final
consumers whose specific consumption behaviour makes an individual contribution to lowering and/or
avoiding network costs. A distinction is currently made between atypical network users as per sectif(2)
sentencel StromNEV and electricity-intensive network users as per sectioh9(2) sentenc@ StromNEV.
While atypical network users shift their peak load to otside the network's peak load period, electricity
intensive network users have at the same time even and permanent consumption patterns. The criteria for
determining these individual network charges were clarified and defined in the Bundesnetzagentur's dgan
of 11December 2013 (BK4.3-739).

The approval procedure to be followed when agreeing individual network charges was replaced by a
notification procedure as a result of the provisions effective from January 2014 on appropriate arrangements
for setting individual network charges under sectionl9(2) StromNEV (ruling BK4L3-739 of 11December

2013). Individual network charges are no longer verified in an approval procedure before they take effect, but
are notified to the regulatory authority responsibe and may then be subject to epost checks.

Final consumers are able to notify agreements with network operators for individual network charges as
provided for by section19(2) StromNEV by 3&eptember of each year. After the end of each billing periotigt
final consumers are required to provide the regulatory authority responsible with proof of compliance with
the criteria for appropriately setting individual network charges.

The first notifications for individual network charges under the Bundesnetzagear's responsibility were
registered and settled fo2014. The number of final consumers actually granted individual network charges
rose continually up to2021.

7. Electric vehicles/charging stations and load control

7.1 Electric vehicles/charging stations

Thefederal government's target in its programme to promote electromobility is for there to be one million
electric vehicles on Germany's roads t8022. To enable this target to be met, incentives have been created
both for the purchase of electric vehicles ahfor the deployment of the required private and public
infrastructure nationwide. For the operators of electricity supply networks, the programme to promote
electromobility means a large number of new consumption units that need to be connected to and qlipd

by the existing distribution networks. The charging capacities, which are high compared to normal household
applications, and the potentially high simultaneous demand in the evenings are creating new challenges for
the network operators.
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The network operators are therefore reliant on sufficient information about the number and location of
electric vehicle recharging points in their networks in order to be able to guarantee forwaftdoking capacity
planning and the safe operation of their networks atlatimes. Recharging points installed in private
households could theoretically be connected without involving the network operator because the capacity of
some existing building connections is sufficient. Because of this, a provision was incorporated isttion 19
of the Low Voltage Connection Ordinance (NAV) in MarcB019 requiring all electric vehicle charging
infrastructure to be notified to the network operator. In addition, the operation of charging infrastructure

with a capacity exceeding 1RVA requires the prior agreement of the network operator, with the network
operator having two months to investigate and respond to a request for agreement. If agreement is refused,
the network operator must give the reasons in writing and must specify any remid measures that could be
taken by the network or infrastructure operator and the time needed for these measures.

In 2020, the network operators were notified of a total &0,372 recharging points in accordance with

section 19(2)NAV.2 This figure includes both public recharging points and all private recharging points that
are to be notified to the network operators and so is not identical to the number of recharging points
published by the Bundesnetzagentuf® In view of the large number of electric vehiles registered ir020
(194,163ully electric vehicles and 200,468lug-in hybrids), it can be assumed that more recharging points, in
particular private recharging points, were connected than are known to the network operatoféln the
2020report on the status and expansion of the distribution systems the network operators stated that they
assumed there were a large number of private recharging points that had not been notified. In 4&2es, it was
not immediately possible for network operators to agre to the charging infrastructure being connected.

The most common reasons for network operators refusing agreement were:

0 inadequate capacity and fuse capacity of the existing building connection;

0 lack of capacity in the network;

o«

risk of voltage limits being exceeded,;

0 lack of shortcircuit capacity in the network; and

0 lack of agreement with the property/premises owners.

72 A recharging point is defined in sectior2 para6 LSV asrifrastructure that is suitable and intended for charging electric vehicles and
that is capable of charging only one electric vehicle at a time. The number of recharging points accessible to the puliieisfore
equal to the number of electric vehiclesttat can be charged at public points at any one time.

73 According to section2 para9 LSV, a recharging point is accessible to the public if it is located either on public street space or on
private property, provided that the parking space belonging to theecharging point can actually be used by an indeterminate group of
persons or a group that can only be defined on the basis of general characteristics.

7AKraftfahrt -Bundesamt (2021), press release ®2/2021, vehicle registrations iDecember2020 and anmal figures, last accessed on
26 October2021 at
https://lwww.kba.de/DE/Presse/Pressemitteilungen/Fahrzeugzulassungen/2021/pm02_2021 12_20_pm_komplett.htm(in
German).


https://www.kba.de/DE/Presse/Pressemitteilungen/Fahrzeugzulassungen/2021/pm02_2021_n_12_20_pm_komplett.html
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The most common measures proposed to charging infrastructure operators to remedy the reasons for not
being able to connect infrastructure wee:

0 modernising and upgrading the building connection;

0 installing a new building connection;

0 installing load management/restricting the charging capacity;

0 recommending smallerscale charging infrastructure; and

0 reinforcing (transformer station, conductor aoss section) and expanding the network.

The average time needed for the network operators' remedial measures was said to be between one and two
months. Delays were longer in the few instances in which expansion measures were necessary.

Key to the successf electromobility alongside successful integration into the electricity networks is the
nationwide deployment of interoperable and publicly accessible charging infrastructure. At EU level,
requirements for the operation of charging infrastructure accessib to the public and for the interoperability

of the technology used were therefore introduced 2014 in Directive2014/94/EU on the deployment of
alternative fuels infrastructure. Germany was the first country to transpose the requirements into national

law with the Charging Station Ordinance (LSV), which entered into force on March 2016. The LSV specifies
minimum technical requirements for the safe and interoperable deployment and operation of electric vehicle
recharging points accessible to the puldi These include binding provisions on the charging plugs used and an
obligation to notify the Bundesnetzagentur.

The Bundesnetzagentur has been recording the notifications from operators of hormal and higlower
recharging points since Jul2016 with a vew to assessing the safety and interoperability requirements
applicable to publicly accessible recharging points. All recharging points accessible to the public that have
been taken into operation since the ordinance entered into force as well as all higbwer recharging points
with a capacity of more than 2&W are subject to the notification obligation. In addition, recharging points
accessible to the public that are not subject to the notification obligation may be voluntarily notified to the
Bundesnetagentur. Further information can be found at
https://lwww.bundesnetzagentur.de/ladeinfrastruktur.

Since the first revision of the LSV in Jun2017, operators of publicly accessible rechangj points are also
required to enable electric vehicle users to charge their vehicles on anhext basis without entering into a
long-term contract for authentication and use. The second revision of the LSV is due to introduce stricter
requirements, including for ad hoc recharging, in2021. Operators are required to enable payment using
standard debit and credit cards by July 2023. The revised version also sets out additional requirements for
the availability of digital interfaces and strengthens the Bunesnetzagentur's responsibilities.

The Bundesnetzagentur was notified of a total &3,363 charging stations with 45,36@charging points by
1July 2021, of which38,876 recharging points had a power less than or equal@®kW (normal-power
recharging ponts) and6,493 were highpower recharging points. A total 05,270 of these charging stations
and 10,521 of these recharging points were taken into operation 2020.


https://www.bundesnetzagentur.de/ladeinfrastruktur
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The recharging points for electric vehicles notified are spread across the federal staeollows:

Electricity: notified charging infrastructure by federal state

Federal state Charging stations Recharging points reciigrg-izgvﬁrints
BadenWirttemberg 3,885 7,484 1,185
Bavaria 4,900 9,436 1,125
Berlin 744 1,411 158
Brandenburg 485 962 163
Bremen 198 385 51
Hamburg 702 1,401 174
Hesse 1,571 3,042 441
Mecklenburg-Western Pomerania 246 481 76
Lower Saxony 2,644 5,070 765
North Rhine-Westphalia 4,046 7,848 845
Rhineland-Palatinate 966 1,862 410
Saarland 174 359 52
Saxony 929 1,893 340
Saxony-Anhalt 421 821 175
Schleswig-Holstein 953 1,885 283
Thuringia 499 1,029 250

As at 1 July 2021

Table73: Notified charging infrastructure by federal state (as at JUjpP21)

In April 2017, the Bundesnetzagentur started publishing an interactive map of charging stations on its website
showing all notified normal and high-power recharging points. Key information is shown, such as the

location of the charging station, the type of plug with its power and the operator. It is also possible to visualise
the regional distribution of charging infrastructure using a heatnap. The map can be found at
https://www.bundesnetzagentur.de/ladesaeulenkarte


https://www.bundesnetzagentur.de/ladesaeulenkarte
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Electricity:charging stations in Germany notified pursuant to the LSV
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Figure 68: Charging stations in Germany notified pursuant to the LSV, as atyJa021
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The LSV prescribes mandatory plug standards for recharging points accessible to the public in order to ensure
interoperability. Direct current recharging points must be equipped with at least one "Comi® vehicle

connector. Alternating current recharging points require a "Type" plug system. There are still differing
requirements for alternating current recharging points, depending on their charging capacity. Normgalower
recharging points with alternating current must have a "Typ&" socket outl¢, while high-power recharging

points require a "Type2" vehicle connector. Any number of additional plugs may be provided at each charging
point. The graph below shows the distribution of widelyused plugs at the naotified recharging points. It should

be remembered that recharging points may have several plug options and there are also older, existing
recharging points that are not subject to the plug requirements of the LSV. The percentages relate in each case
to all charging plugs at notified recharging pints.

Electricity: breakdown of charging plugs by type in Germany
(%)
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Figure 69: Breakdown of charging plugs by type in Germany

The charging capacities of the recharging points are distributed as shown in Figdfe It can be seen that most
of the recharging points are normal ones with @ower less than or equal t@2kW. The charging capacity most
frequently mentioned in the recharging point notifications to the Bundesnetzagentur wa82kW. There are
also a large number of publicly accessible recharging points wigh7kW (ACSchuko), 1kW/22 kw

(ACType 2), 4%kW/150 kW (DCCombo connector) andb0kW (DCCHAdeMO). An increasing number of
high-power charging stations with "DC Combo connector” plugs and a power less than or equaB5@kW are
now being installed.
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Electricity: breakdown of recharging point capacities in Germany
(%)
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Figure 70: Breakdown of recharging point capacities in Germany

Since2018, the Bundesnetzagentur has been working together with the PTB (Physikali§achnische
Bundesanstaltd National Metrology Institute) and now also records the public keys for theotified
recharging points. The user can enter the verification key on the metering equipment into verification
software provided by the emobility provider.

With this software, the user can verify whether the meter data given in the invoice are identidalthe actual
meter results and are also actually from the recharging point at which the vehicle was charged. The charging
station information published on the Bundesnetzagentur's website now includes the public keys for the
charging stations concerned.

No reliable picture emerged from the data supplied by the providers surveyed on the prices payable for
charging electric vehicles at publicly accessible recharging points (40& of about 1,400providers did not

give any information). The data supplied sugesto with all due caution & that, on average, there are significant
differences between the prices charged by providers to their own customers (users of the providers' recharging
point access schemes), &bc customers (sectio LSV) and third party e-mobility providers. The
Bundeskartellamt is currently carrying out a sector inquiry into the provision and marketing of publicly
accessible charging infrastructure for electric vehicles; one aim is to examine the conditions and prices at
public charging faglities from a competition perspective. The results of the inquiry will be summarised and
published in a report.(See alsdll.C "Selected activities of the Bundeskartellamt".)

7.2 Load control

Section14a EnWG gives DSOs tiite low-voltage level the ability to use consumers' flexibility. They are able to
conclude load control agreements in the interest of the grid with final consumers with controllable
(previously interruptible) loads in return for a reduction in the networkcharge. The aim is to prevent these
loads from consuming a large amount of electricity from the lowvoltage network at times when
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consumption is already high and from thus causing localised overloading. The arrangement is essentially
designed for loads sut as night storage heating systems, heat pumps and electric vehicles.

Electricity: market locations with load control by federal state
(number)
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Figure 71: Market locations with load control by federal state

A total of 699 out of the840 network operators surveyed stated that they took advantage et provision and
levied reduced network charges for a total df,776,765 market locations with load control. The number of
market locations with load control is274,405 higher than in the previous year, but this is due to data being
provided by one additional DSO that had not reported data in previous years. Without these additional data,
the number would be around15,597 higher than in the previous year. The regional distribution is shown in
Figure 71. As in previous years, the chart shows a high concetia in Baden-Wirttemberg, Bavaria and
North Rhine-Westphalia, with considerably more than half of all the market locations with load control in
these three southern and western federal states. The reason for this is likely to be historical, since the
provision was originally intended to create stable demand for the constant production by nuclear and coal

fired power plants.
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Electricity: breakdown ofmarket locations with reduced network charges
by load type
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Figure 72 Breakdown of market locations with reduced network charges by load type

It is still the casethat almost all the market locations with load control are for heating systems (see Figuia),
and direct electric heating also accounts for most of the "Other" loads, with only a few sprinkler or street
lighting systems also counted in this category. ghould be noted that, due to incorrect data being reported by
a network operator in the previous year, the share of "Other" loads is five percentage points lower than in the
previous reporting period and the share of heat pumps is five percentage pointghér. There are also other,
normal changes in the shares accounted for by the different types of load, as seen in the previous year. For
example, the share of night storage heating systems is down by more than two percentage points compared
with the previous year, while the share of heat pumps is actually up by two percentage points or, taking into
account the incorrect data, up by a total of seven percentage points. The share of electric vehicle charging
infrastructure is now 0.61% (previous yeaf.38%).

The average reduction in the network charge given by network operators in return for load control is

about 57%, which corresponds to an average discount®f76ct/kWh. As the size of the discount is not
specified by regulation, there is a wide range ofaactions offered by network operators. The highest discount
is 84% of the general charge for the use of the network, while the lowest is j5%t. By contrast, the differences
between the various types of load are negligible. Developments compared with f@vious years are also
hardly noticeable.

It is still also clear that in very few cases does the "control” of consumption behaviour really mean "smart"
intervention based on the current status of the network. The use of the different load control techngjis for
night storage heating systems and for heat pumps is very similar. Just un@8g6 of the network operators use
ripple control, while just 1% use the more modern remote control technology. Betweet? and5% of the
network operators do not use any cotrol technology at all, while about a third use time switching. The use of
control technology for charging infrastructure for electric vehicles is very different. Ripple control accounts
for only about a third, remote control technology here again accoustfor only around 2%, but only just
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over 14% of network operators use time switching. What is striking, however, is that no control technology at
all is used by aroundt3% of network operators for electric vehicle charging infrastructure, which accountsrfo
a very small proportion of controllable loads. Figur&3 shows a more detailed breakdown of the control
technologies used.

Electricity:load control technology
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Figure 73: Load control technology

As far as a move to more modern technology is concerned, there feen no significant change from last

year. In future, any loads wishing to benefit from the arrangements in sectidida EnWG must be fitted with
smart meters. This applies as soon as the BSI has determined the technical feasibility. The advantage of smart
metering systems compared to time switches and ripple control, which are mainly used at present, is that they
support bidirectional communication. In future, therefore, network operators will be able to retrieve data on

the current status of the load anan the status of the control actions. Another advantage of smart metering
systems not generally offered by time switches is that it is possible to easily change agetcontrol profile

and carry out adhoc control actions not within a profile.
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D System serices

Guaranteeing system stability is one of the core tasks of the TSOs and is performed using system services.
System services include maintaining the system frequency by contracting and using the three types of
balancing services: frequency containmemteserves (FCR), automatic frequency restoration reserves (aFRR)
and manual frequency restoration reserves (MFRR). They also include procuring energy to cover losses,
maintaining voltage stability in particular by means of reactive power, providing black att capability, system
restoration, inertia, and other technical requirements immediately related to network operation. National and
crossborder redispatching and countertrading, TSOs' and DSOs' feedmanagement measures, and
contracting and using gridreserve plant capacity are, technically speaking, also system services. These are
looked at separately ir.C.5. Interruptible loads under the Interruptible Loads Ordinance (AbLaV) and the
provision of the capacity reserve and special grid facilities arksa part of the range of tasks.

1. Costs for system services

The net costs for the abovenentioned services that areecovered through the network charges amounted
reserve power plants at around U s Uz o gp @000 GR64Y, natiohal and cros®order redispatching

ath UU Uz G gp W0z (RgZ3%), éhe és@nated claims for compensation for feeid management
measures ap U U G z U gp WHDADZI(AGRA) antl joss energy at aboptli A a 7z o gp (WHDIUAI (RgRa). The
increase in the costs for loss energy is due to the increase in procurement prices. The reference price for loss
energy under the determination on volatile costs for loss energy rose frop87.90/MWh in 2019
toplGzUG0Y B020C ¢ G

There was a considerable decrease in the costs for contracting FCR, aFRR and mFRR, which tdtaliedl U z U g
(2019p U s 0 Z U § 47%) Th&dgcrease is due to the following reasons. There was a decrease in the gosts fo
contracting FCR (202 G Gz g p VOB WA FI ai adnl i Te NCi ¢eGakiOli &G

Flz &77]ikONET G |acCigiz §Ciki ROl O éiakiOli &G NCi

2019p G hoz Ug L) OGép glirzGg miiMadszuse of the abolition of the mixed price
procedure. The application of the mixed price procedure in the tendering for aFRR and mFRR from
October2018 to July2019 resulted in lower energy prices and higher capacity prices for aFRR and mFRR
compared with the previous award procedure. The return to the old award procedure led to lower average
capacity prices again for aFRR and mFRR abds a resuld to lower costs for contracting aFRR and mFRR.

TenneT, TransnetBW and Amprion tasked third parties to serve and operate special grid facilities with a
capacity of1,200MW in accordance with sectionl1(3)EnWG (in the version of 1duly2017 and repealed in
the version of 16July 2021) in order to be able to restore the security and reliability of the elgcity supply
system in the event of an actual local outage of one or more facilities in the transmission system. The TSOs
awarded 300MW of capacity in each of the four regions in southern Germany; the facilities will be set up for

"5The "capacity reserve costs" were a new addition2020. They are newly included in the costs for system services.

an
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ten years and will stat operation in autumn 2022 or in2023. The costs for the whole tegear period of
operation amounttoaroundp Uz Ua Gz §Ci |l i ati| Nl Oki |"mjjéeigiGNieé

a»
U~

Since 10ctober 2020, a capacity reserve has been in place in accordance with sedB#EnNWG. The power
plants in the capacity reserve do not operate in the electricity market but start up at the TSOs' request when it
is not possible to balance supply and demand despite free pricing on the electricity exchange and the use of
balancing enegy. The capacity reserve is made up of eight generation plants with a total capacity 656MW

that are remunerated with an award priceop Ua ZUOU0 U9 dzd , C$i Ok LIZ §Ci jJ kT et e67 GO

in the capacity reserve between October and Decent2020 amounttop G 8 z Ug 2

76 Generation costs are defined in the glossary.
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Electricity: costs for system services recovered through the network
chargest o0 § !

352.9

Loss energy

12.9
. 33.0
Reactive power %16.0
9.6
86
Black start capability ;‘.;1
9.3

National and cross-border
redispatching

Countertrading

Domestic and foreign grid
reserve contracting

Domestic and foreign grid
reserve use

Feed-in management 609.9
(estimated compensation 6354
claims) 761.2
26.9
Interruptible loads (AbLaV)* g'gg.(l)
31.8
Capacity reserve
18.0
*Financedthrough theAbLaV surcharge m2017 ®2013 ®m2018

Figure 74 Costs for system services recovered through the network charges

The total costs for congestion management measures (redispatching using operational and grid reserve power
plants, countertradng, feedin management) were higher than iR019 ap G Z G A s z U ¢§.C.Bg|Figurg4O & | 1
shows the development in the costs for system services fra2017 t02020. The chart below shows a

breakdown of the costs for2020.
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Electricity: breakdown of the costs for system services and for congestion
management measures in 2020
Fog!
Redispatching
221

Other*
69

Countertrading

- 134

Loss energy Congestion \esReserve power plants
399 management measures(contracting and use)

1,399 283

Balancing capacity
152 Feedin
management
compensation
claims
761

*Other: reactive power, black start capabiligpacity reservénterruptible loads undeAbLaV, etc

Figure 75. Breakdown of the costs for system services and for congestion management measur@9z0

2. Balancing services

Since the introduction of the balancing energy market on

2 November 2020 (first delivery day: 3ovember 2020) there are
separate, succesg markets for balancing capacity and balancing
energy for aFRR and mFRR. Previously, balancing energy could
only be delivered by providers successfully bidding in the capacit
market; now, balancing energy may be delivered by all pre
qualified providers and 8 in contrast to the previous design of the
tendering process) is independent of participation in the capacity
market.

The balancing capacity market has had a different function since

2 November 2020. The bids accepted on the balancing capacity
market serve as an "insurance product”. They ensure that sufficient balancing energy is available if there
an outage in the balancing energy market, for instance because of technical problems. The energy from t|
"surplus” bids that are not needed to meet demd is released by the TSOs and can be marketed elsewher:
The aim of this is to increase the liquidity of the intraday market.

For the time being, the product validity periods in the balancing energy market will be the same as in the
balancing capacity maket (six products with a validity period of four hours each). The balancing energy
market opens when the bids in the capacity market are awarded and closes one hour before the start of tl
product validity period. The product validity periods and gate clagre times will be adjusted when the
European platforms for the exchange of balancing energyPICASSO (aFRR) and MARI (mFRR)o live.
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The TSOs contract balancing capacity and use it in the form of balancing energy as required to continuously
balance denand and generation in the electricity supply system and thus maintain the stability and frequency
of the system. The provision of balancing capacity and/or balancing energy is referred to as balancing
services’” The TSOs can contract and use three typeshaflancing service that are used in a certain order:

0 Frequency containment reserves (FCR)FCR are used to maintain the system frequency. They regulate
positive and negative frequency deviations in the electricity system automatically and continuously
within 30 seconds. The period of time covered for each disturbance is from zero tomibutes. After
15minutes, the capacity must be released so that it is available again to regulate new, unforeseeable
frequency deviations.The energy delivered is not metexd or charged for8

0 Frequency restoration reserves with automatic activation (aFRBpFRR are a type of frequency
restoration reserve used to restore the system frequency to the nominal frequency oft50 after a
disturbance. They must be fully availablavithin five minutes of activation by the connecting TSO. The
period of time covered for each disturbance is from 3€econds to 15ninutes.

0 Frequency restoration reserves with manual activation (NFRR)MFRR are also a type of frequency
restoration reserveThey are used to support or replace aFRR and must be fully available within
15minutes. mFRR are usually provided as scheduled deliveries atrbute intervals.

The following figure shows the order and time frame for the use of the different types of laaicing service.

Electricity:order and time frame for the use of balancing services

A

Ramping period

aFRR mFRR Syste balancing

Capacity

30s 5 min 15 min 1h

Figure 76. Order and time frame for the use of balancing services

77 Commission Regulation (EU2017/2195 of 23November 2017 establishing a guideline on electricity balancing, ArticRpoint (3)

780nly balancing capacity prices are paid for FCR. Balancing energy prices are not paid because the positive and negativitycapac
delivered averages out to zero. On averagetlire course of a contract period, the same amount of electrical energy is fed into the grid
as is withdrawn. In addition, charging balancing energy prices would entail considerable transaction costs as a result dfragsus
frequency balancing.
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A distinction is made between positive and negative balancing services. If, at any one time, less energy is fed
into the system than is required the system frequency will be below the nominal frequency of 38z. Positive
balancing services are required to restore the system frequency to the nominal frequency. In this case, the TSO
will 8 on a shortterm basisd need more energy to be fed into theystem and/or less energy to be consumed.
The TSO procures both types of balancing service from balancing service providers. If, at any one time, more
energy is fed into the system than is required, there will be too much power in the system and the syste
frequency will be above the nominal frequency of 561z. In this case, the TSO widl on a shortterm basisd

need negative balancing services in the form of electricity consumers withdrawing more electricity from the
system and/or electricity generatordeeding less electricity into the system. The TSO also procures these
services from balancing service providers.

A grid control cooperation comprising the control areas of the four responsible TSOs (50Hertz, Amprion,
TenneT and TransnetBW) has been in plain Germany since2010. The cooperation creates a nationally
uniform, integrated market mechanism for aFRR and mFRR and thus optimises the costs of using balancing
capacity for the whole of Germany. Under the cooperation, the imbalances in the individuadntrol areas are
netted so that only what remains has to be compensated for by using balancing services. Inefficient use in the
different control areas is almost completely eliminated and the volume of balancing capacity required is
reduced.

Module 1 of the national cooperation, which aims to prevent the inefficient use of aFRR, has been expanded
over the past few years into an international cooperation. Under the International Grid Control Cooperation
(IGCC), Germany cooperates with Denmark, the Netherlds, Switzerland, Czechia, Belgium, Austria, France,
Croatia and Slovenia to avoid the inefficient use of balancing services. Since no fixed transmission capacity at
the borders is reserved for the croskorder exchange of energy (only the free capacity dlable can be used to
exchange the balancing energy), the TSOs in each country still need to contract sufficient balancing capacity
nationally to cover their own requirements. The cooperation under IGCC is, however, reflected by the
decrease in the activagd volumes of aFRR and, indirectly, mFRR (see &3s8).

2.1 Tendering for balancing capacity

The TSOs responsible for the control areas in Germany procure the balancing capacity that they require for
system balancirg in national tendering processes in accordance with the provisions of the
Bundesnetzagentur's determinations and approvals on FCRaFRR’and mFRR.

The tendering for the procurement of aFRR and mFRR was, however, redesigned following the entry into

force of new European provision$! The new provisions require the TSOs to introduce a balancing energy
market for aFRR and mFRR. The Bundesnetzagentur approved the TSOs' application for the introduction of a
balancing energy market in Germany on ®ctober2019 BK6-18-004 RAM). As of November 2020 there are
separate tendering processes for balancing capacity and balancing energy. In the past, balancing energy could

7 Tendering in accordance with the decision of 1Becember2018 (BK618-006). Se8.1

80 Joint tendering by Germany and Austria since the beginning @020 in accordance with the decisions of T3ecember2018 (BK618-
064) and 1December2019 (BK619-160). Se8.3

81 Commission Regulation (EUP017/2195 of 23November 2017 establishing a guideline on electricity balancing and Regulati¢BU)

2019/943 of the European Parliament and of the CouncilXine2019 on he internal market for electricity
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only be delivered by providers successfully bidding in the capacity market; now, balancing energgy be
delivered by all prequalified providers andd in contrast to the previous design of the tendering processis
independent of participation in the capacity market.

FCR are procured as a symmetric product. No distinction is made between positivel aregative balancing
services. Nor is a distinction made between "holding" and "delivering” FCR capacity and consequently there
are no separate tendering processes for FCR capacity and energy and therefore no balancing energy market.

In the past, balancingcapacity was mainly provided by conventional power plants. It is now also increasingly
being offered by battery storage systems. Renewable generators providing balancing capacity today include
hydro power and, in particular, biogas plants. The continuahcrease in the share of renewable energy in
electricity generation means that renewables will need to take on greater responsibility for the stability of the
electricity supply in the future. To make it easier for flexible generators such as wind turbinsparticipate in
the balancing markets, in Jun@017 the Bundesnetzagentur issued new tendering conditions and publication
requirements for aFRR and mFRR (BKBb5-158/159). As a result, in JuB018 the tendering frequency for aFRR
was changed from one wdeto one calendar day. In addition, the product validity period was shortened
considerably to four hours. These changes are essential in particular for wind and photovoltaic generators to
be able to forecast capacity and decide on deployment. The changethe conditions for mFRR included
changing the tendering frequency from one working day to one calendar day. In addition, new rules were
introduced on the minimum bid volumes and safeguards for both aFRR and mFRR. These framework
conditions also apply inthe balancing energy market. The balancing energy market is designed to make it
easier for flexible generators to participate in the balancing markets because balancing energy bids can be
submitted and changed up to one hour before the product is delivered

As from the delivery day 1Mecember2019, the requirements for positive and negative aFRR and mFRR are
determined not on a quarterly basis but in a dynamic process in which the individual requirements are
determined for each fourhour product.

The national grid control cooperation and the determinations issued by the Bundesnetzagentur contribute to
increasing competition among balancing service providers by creating a national market for aFRR and mFRR
and aligning the tendering conditions. By JApril 2021, the number of prequalified balancing service

providers stood at29 for FCR (202@9; 201930), 35or aFRR (202®5; 201937) and38 for mFRR (202Q10;
2019:45). The numbers of prequalified providers for FCR and aFRR have therefore remained dgbwhile

there has been another slight decrease in the number of pgaialified providers for mFRR.

Procurement of FCR

FCR procurement needs are determined jointly by ENTSE and are based on the simultaneous failure of the
two largest power plant blocks vithin the network area. The total amountd currently 3,000MW 8 is divided
proportionally between the participating TSOs; the proportions are recalculated each year based on both the
previous year's electricity feedin and the load.

Figure 77 shows a contiued slight increase in the amount of FCR to be contracted by the German TSOs up
to 2018. In2019, the first deviation from this trend was recorded. There was also a slight decreas0R0, with
the volume of FCR tendered amounting t&73MW. As there habeen an overall decrease in generation in
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Germany in the past few years compared with other countries, Germany's share in FCR has also decreased, as

has its share in feedn and load in continental Europe.

Electricity: FCR tendered in the control areas of 50Hertz, Amprion,
TenneT and TransnetBW
(MW)

620

2013 2014 2015 2016 2017 2018 2019 2020

Source: regelleistung.net

Figure77: FCR tenéred in the control areas of 50Hertz, Amprion, TenneT and TransnetBW

Procurement of aFRR

Figure 78 shows that in2020 there was another increase in the average volume of both positive and negative
aFRR tendered. The average volume of positive aFRR tendesad 2,10IMW (2019:1,903MW) and the
average volume of negative aFRR tendered was 2,02% (2019:1,798MW).

Electricity: aFRR tendered in the control areas of 50Hertz, Amprion,
TenneT and TransnetBW

(MW)
2,059 2,101
A009 1,906 1.876 1,903
—_— ) ?
2,033 1.952 h 1022

1,835 1,780 1,798

Jan  Jul Jan  Jul Jan  Jul Jan  Jul Jan  Jul Jan  Jul
15 15 16 16 17 17 18 18 19 19 20 20
Positive aFRR Annual average positive aFRR

Source: regelleistung.net Negative aFRR Annual average negative aFRR

Figure 78 aFRR tendered in the control areas of 50Hertz, Amprion, TenneT and TransnetBW

Table78 shows that the rages for both positive and negative aFRR were larger than in previous years. This is
due to the introduction at the end 0f2019 of a dynamic process in which the balancing capacity requirements
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are determined on a fourhourly basis; this leads to a widerange in the volumes tendered because, for
instance, PV forecast errors do not need to be taken into account at night, but have a stronger impact during
the day.

Electricity: range of aFRR tendered by the TSOs

Capacity tendered (MW)

Year
Min Max

2015 1,868 2,234

2016 1,973 2,054

2017 1,890 1,920
aFRR (positive)

2018 1,869 1,907

2019 1,882 2,131

2020 1,618 2,218

2015 1,845 2,201

2016 1,904 1,993

2017 1,818 1,846
aFRR (negative)

2018 1,745 1,820

2019 1,760 2,216

2020 1,682 2,251

Source: regelleistung.ni

Table74: Range of aFRR tendered by the TSOs

Procurement of mFRR

Following an increase in the average volume of both positive and negative mFRR tendere@@19, after a
series of decreases in the previous years, there was a decrease in both volun&2id, with an average

volume of positive mFRR ofL,151IMW and of negatve mFRR of672MW. This trend is underscored by the
ranges shown in Tabl&9, with the highest and lowest volumes tendered each lower than in the previous year.
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Electricity:mFRR tendered in the control areas of 50Hertz, Amprion,
TenneT and TransnetBW

(MW)
2,146 e
et w—— —
2,044

672

Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul
15 15 16 16 17 17 18 18 19 19 20 20

Positive mFRR
Source: regelleistung.net Negative mFRR

Annual average positive mFRR

Annual average negative mFRR

Figure 79: mFRR tendered in the control areas of 50Hertz, AmpripTenneT and TransnetBW

Electricity: range of mFRR tendered by the TSOs

Capacity tendered (MW)

Year
Min Max

2015 1,513 2,726

2016 1,504 2,779

2017 1,131 1,850
MFRR (positive)

2018 641 1,419

2019 874 1,952

2020 337 1,406

2015 1,782 2,522

2016 1,654 2,353

2017 1,072 2,048
MFRR (negative)

2018 375 1,199

2019 644 1,094

2020 276 809

Source: regelleistung.ni

Table75: Range of mFRR tendered by the TSOs
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2.2 Use of balancing capacity

Electrical energy can be stored only to a certain extent. To ensure that the amount of electrical energy
generated is always the saenas the amount of energy consumed, each generator and each consumer is
allocated to a balancing group. Balance responsible parties (regional suppliers, electricity traders, suppliers,
etc) are obliged to maintain the balance in their balancing group eveguarter of an hour. In other words, the
energy delivered to and drawn from the balancing group must balance each other out. Differences between
the forecast and actual consumption of different balancing groups within the four control areas in Germany
partly balance each other out (netting). Only the remaining differeno&the sum of all the balancing group
imbalances within the national grid control cooperation (known as the control area balancé)s compensated
by using positive or negative balancing cazity through activating positive or negative balancing energy.

Figure 80, which illustrates the total volume of aFRR tendered, shows a decrease in the average volume of
aFRR used. By contrast, the highest volume of both positive and negative aFRR activats higher than in
the previous year.

Electricity: average volume of aFRR used, including aFRR drawn and
delivered under online netting in the national grid control cooperation
(MW)
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Source: regelleistung.net B Positive aFRR B Negative aFRR B Maximum used @ Maximum tendered

Figure 80: Average volume of aFRR used, including aFRR drawn and delivered under online netting in the
national grid control cooperation

In 2020, the total amount of positive aFRR actited was around0.8TWh (2019:1.2TWh), and the total
amount of negative aFRR activated wadsO0TWh (2019:1.2TWh). There was therefore a decrease in both
amounts compared with the previous year.

On average in2020, just undert% of the average volume giositive aFRR tendered and just undéi% of the
average volume of negative aFRR tendered was used. At least 808te average balancing capacity held was
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required in only six quarter hours of the year. The highest volumes of positive and negative aFRRiested
correspond to around75% and45% of those tendered respectively.

The Bundesnetzagentur publishes market data on balancing capacity on its SMARD platform, where it is
possible to view graphs and tables of the procured and activated volumes of thdati&nt types of balancing
capacity®

Electricity: frequency of use of mMFRR

(number of requests)
8,313
7,567
6,057
3335 4,996
3,230
2015 2016 2017 2018 2019 2020

Source: regelleistung.net

Figure 81: Frequency of use of mMFRR

At 3,230, the total number of requests for mMFRR was considerably lower than in the previous year. Overall,
there were 974equests for negative mFRR i8020 (20193,042) and 2,25&quests for positive mFRR
(20195,271y3

82 https://smard.de/home/marktdaten/78?marketDataAttributes={"resolution":"hour","from":1535148000000,"t0": 1536097532454,
"modulelds":[18000426,18000427,18000428,18000429],"selectedCategory":null,"activeChart":true,"region":"DE","style":"color"}

83The number of requess for aFRR is not illustrated separately because it is requested in nearly every quarter hour.


https://smard.de/home/marktdaten/78?marketDataAttributes=%7b%22resolution%22:%22hour%22,%22from%22:1535148000000,%22to%22:1536097532454,
https://smard.de/home/marktdaten/78?marketDataAttributes=%7b%22resolution%22:%22hour%22,%22from%22:1535148000000,%22to%22:1536097532454,%22moduleIds%22:%5b18000426,18000427,18000428,18000429%5d,%22selectedCategory%22:null,%22activeChart%22:true,%22region%22:%22DE%22,%22style%22:%22color%22%7d
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Electricity: average use of mFRR in the national grid control cooperation
(MW)
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Figure 82 Average use of mFRR in the national grid control cooperation

In the quarter hours in which mFRR were requested, on averag@% of the positive nFRR tendered an6%
of the negative mFRR tendered were used. There was a decrease in the average volume of positive mFRR
requested from 438VW in 2019 to 36@MW in 2020. AR53MW, the average volume of negative mFRR
requested in2020 was considerably loer than in the previous year (2012%11MW).

As with aFRR, however, it must be noted that in several quarter hours all or almost all of the mFRR balancing
capacity held was required. 1135 cases, at lea80% of the average balancing capacity held was régd. The
total volume of positive mMFRR held was requested in eight quarter hours.

While aFRR are used in nearly all of the 35,040arter hours of a normal year, mFRR are only rarely used.
Thus the actual frequency of use for aFRR is more or less the saméhe possible frequency of use. By
contrast, the volumes of positive and negative mFRR used2620 each amounted to less thaltPb of the
average volumes tendered.

In 2020, a total of about 5&Wh of positive mFRR (2019:86 GWh) and a total of 1&Wh of negative mFRR
(2019:102GWh) were activated.

Figure 83 illustrates the average use of aFRR and mFRR in each calendar week 2@t t02020. Following a
relatively high level of use of aFRR and mFRR (froP®18 until mid-2019), the original downward trendrom
the years before2018 can be seen again. This is probably mainly due to the following reasons.

In response to the major imbalances in the German transmission system that occurred on three days in
June2019, the Bundesnetzagentur drew up a packagenséasures that was designed to improve the
upholding of balancing group commitments and that took effect in the first quarter o£020. The measures
reinforced the provisions on balancing energy volumes in balancing groups evel$ minutes, introduced
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early reporting of certain measurements to permit system imbalances to be cleared up and explained more
quickly in future, and adjusted the penalty in the calculation of the imbalance price with the aim of creating a
greater economic incentive to balance energyolumes in balancing groups#

As well as bringing in these structural measures, the Bundesnetzagentur opened six supervisory proceedings
to investigate whether certain balance responsible parties had contributed to the major imbalances through
individual i rregular behaviour. In five cases, the ruling chamber identified a breach of the balancing
responsibilities by the parties that had caused significant imbalances. The other case was discontinued as the
suspicion that was the subject of the proceedings calhot be substantiated.

In addition, the abolition of the mixed price procedure that had applied in the tendering for aFRR and mFRR
from October 2018 to July2019 and the return to the old award procedure based on capacity prices led to
lower average capdty prices again and considerably higher energy prices for aFRR and mFRR @ad a
result 6 to higher imbalance prices in2020.

Overall, there were greater incentives for balance responsible parties to fulfil their balancing responsibilities
with utmost care, which was reflected in fewer imbalances in the system and consequently less use of aFRR
and mFRR.

Electricity: average volume of balancing capacity used
(aFRR and mFRR)
(MW)

174
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Source: regelleistung.net

Figure 83: Average volume of balancing capacity used (aFRR and mFRR)

84See decisions of 1December2019 (BK619-212, BK619-217 and BK610-218).
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2.3 Imbalance prices

While the costs for contracting balaging capacity are included in the network charges through the network
capacity charge and are thus borne by consumers, the costs for the actual use of balancing capabity
activating balancing energyo are settled under what is known as the imbalance tdement directly with the
balance responsible parties causing the imbalance.

Balancing energy is the electrical energy that is required to compensate for an imbalance in the system
balance. Whiled as described abové only the control area balance is aoally compensated by the use of
balancing capacity, each individual imbalance in a balancing group has to be balanced out by the TSO
responsible with positive or negative balancing energy and billed to the balancing group responsible for the
imbalance (eva if the imbalance caused can be compensated by an imbalance in another balancing group).
The amount of balancing energy used is therefore usually several times higher than the amount of balancing
energy actually activated. The imbalance price is determiddor each quarter hour as a uniform single
imbalance price applicable to all the control areas, which is basically calculated by dividing the total costs of
the balancing energy used in the four control areas (based on the balancing energy price) with the
corresponding total amount of balancing energy used in each quarter hour. The imbalance price thus has the
effect of a surcharge that shares the costs for the balancing energy actually activated between the balance
responsible parties that have caused ambalance.

The exact imbalance price calculation methodology is based on the Bundesnetzagentur's determination that
came into effect in Decembef012 (BK612-024). The aim of the determination is to provide better incentives
for the proper management of b&ncing groups with a view to preventing systenrelevant imbalances. The
methodology in place since Decembe2012 for calculating the imbalance price is made up of three modules.
Module 1 involves calculating the basic imbalance price based on the costsl aavenues from using aFRR and
mFRR; module2 is the marketprice coupling of the imbalance price as an "incentive component"; and
module 3 is the "scarcity component” of the imbalance price in the form of the 80&fiterion.

The major imbalances in the Genan transmission system that occurred in Jun2019 made it clear that the
method for calculating the imbalance price needed to be changed.2020, the marketprice coupling for the
imbalance price was therefore amende#.The new marketprice coupling credes a stronger economic
incentive for balance responsible parties to compensate for imbalances through electricity trading instead of
using balancing energy and thus impedes arbitrage against the imbalance price2021, the scarcity
component of the imbdance price was then also amend€8The new scarcity component in use since
August2021 aims to ensure that there is an economic incentive to compensate for imbalances through
electricity trading even when there are large imbalances in the system and tepent arbitrage against the
imbalance price: it sets a minimum/maximum price for when there are large imbalances in the systé@mvhen
the balance within the national grid control cooperation is at least 80%f the aFRR and mFRR that
increases/decreasesisproportionately as the national grid control cooperation balance increases (parabola).

85See decision of 1May 2020 (BK619-552)https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6GZ/2019/BK6 19
552/BK6-19-552_Beschluss_DB.html

86 See decision of 1May 2021 (BK620-345)https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK8GZ/2020/BK6 20-
345/BK6-20-345_beschluss.html?nn=411978


https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2019/BK6-19-552/BK6-19-552_Beschluss_DB.html
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2019/BK6-19-552/BK6-19-552_Beschluss_DB.html
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-345/BK6-20-345_beschluss.html?nn=411978
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-345/BK6-20-345_beschluss.html?nn=411978
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Electricity: maximum imbalance prices

Year eOLaghGbOe yigé ahGLJIhe
2015 6,343.59
2016 1,212.80
2017 24,455.05
2018 2,013.51
2019 2,865.11
2020 15,859.10

Source: regelleistung.ni

Table76: Maximum imbalance prices

In 2020, thehighest imbalance pricewasarounp G G Zo G Ay d, Cz §Cé| egade
2 December2020 because the technical price limitdf AZAAAzZz AAgyd, C o7k ade
apply when the balancing energy market was introduced at the begimg of November2020. The
introduction of the balancing energy market and the abolition of the technical price limit meant that
balancing energy bids of uptp AAZAAAzZAAyd, C Riki jikgél|l céaeiz FT&&1 REG
balancing energy market, bidsip to this new technical price limit were submitted, accepted and for instance

on 2 December20200 activated and therefore formed the basis for the imbalance price. On D&cember2020,

the Bundesnetzagentur ordered the TSOs to-iatroduce atechnical] k ¢ 41 &é géN To pAZAAAZAAY
NCi Ocmikbai OaaijNié iGikasé$ ] kéai ofmoreon@inbeed NS | i kKET é
occasions since the beginning of Novembe&0208” The reason behind this was the risk of high imbalance

prices reoccurring, which would have meant enormous financial risks for the balance responsible parties

iei G RENC | gbee 0O0Gé nGOci cebaei e¢galbelOGyuarttetho®<Li | keEai

in 2020.

In 2020, the average volumeveighted imbalance price (pequarter hour) within the national grid control

cooperation in the case of a positive control area imbalance (short portfolio: balancing service providers

reduce consumption or increase feedn) was considerably higher than in the previous year &t i U iMWha
uppUG2zUUYd, CLIZ § Ciweighted imb@lance paek i the dase of a positive control area

imbalance was thus more than three times as high as the average (peak) intraday trading pri@®20 The

average volumeweighted imbalance price inthe case of a negative control area imbalance (long portfolio:

balancing service providers increase consumption or reduce feéd) was negativep UG 2z Uiy d, ¢ O0Gé NCnh|
similar to the level in2017 and considerably lower than in previous years.

87 See decision of 1®ecember2020 (BK620-370)https:/Aww.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK&
GZ/2020/BK6-20-370/BK6-20-370_Beshluss.html?nn=411978
88Based on the EPEX SPOT average (peak) intraday trading prige®f0 z 0 0y ®02C &1 «


https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-370/BK6-20-370_Beschluss.html?nn=411978
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-370/BK6-20-370_Beschluss.html?nn=411978
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Electricity: average volumewneighted imbalance prices
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Figure 84: Average volumeweighted imbalance prices

3. European developments in the field of electricity balancing

3.1 International frequency containment reserves cooperation

To reduce the costs for balancing services further, the German TSOs arkig to achieve further cross
border harmonisation of the markets for FCR in cooperation with the Bundesnetzagentur and other European
TSOs and regulators.

The coupling of the national markets has created the largest FCR market in Europe, comprisingtal teolume
of just over1,400MW as illustrated below.

Graph illustrating the total volume of frequency containment reserves tendered from 2009 to 2020. The
volumes tendered in particular by France and Germany are large.
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Electricity: total volume of FCR tendered in the control areas of the
German TSOs, Swissgrid (CH), TenneT (NL), APG (AT), ELIA (BE)E&Nnd
(F(MW)
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Figure 85: Total volume of FCR tendered in the control areas of the German TSOs, Swissgrid (CH), TenneT
(NL), APG (AT), ELIA (BE) and RTE (F)

The proportion of the volume of around1,400MW that is procured jointly by the TSOs patrticipating in the
FCR cooperaibn to the volume of 3,000MW contracted for the whole of the synchronous area is based on the
net electricity generation of all the participating countries. The volume of around,400MW is in turn divided

up among the participating TSOs based on their stes in net electricity generation.

The joint FCR tendering by the TSOs participating in the cooperation is open to all pgealified providers in
the participating countries and follows the joint harmonised provisions approved by the competent
regulatory authorities pursuant to Commission Regulation(EU)2017/2195 establishing a guideline on
electricity balancing (sedBK6-18-006).

In 2020, the FCR cooperation's product design underwent further developmeiitie following changes were
made with effect from 1July 2020:

0 the tendering frequency was changed from one week to one calendar day; and
0 the product validity period was shortened from one week to four hours (six products per d&).
0 In addition, since2020 Belgium has been procuring all of its required FGRough the cooperation

scheme and no longer procures part of it nationally.

89See decision of 1®ecember2018 (BK618-006).
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0 In 2021, the TSOs in Denmark (energinet.dk) and Slovenia (ELES) joined the scheme, and the TSO in
Czechia (CEPS) officially expressed interest in joining in the future.

3.2 Approved nethods for the future European balancing energy exchange platforms

The implementation of Commission Regulation(EU)2017/2195, which aims to integrate European balancing
energy markets, involves cooperation between the European TSOs for the crbssder exchange of balancing
energy. Joint platforms have been established to promote the exchange of balancing energy from FRR.
Alongside this, a harmonised imbalance settlement mechanism, involving changes to the imbalance price,
creates panEuropean incentives ér market players to maintain the balance within their balancing groups
and maintain system stability.

In January2020, ACER approved the implementation frameworks for the two European creksrder

balancing energy platforms. The PICASSO platform (pursuatat Article 21 of Regulation (EU) 2017/2195) will
serve the exchange of balancing energy from aFRR and the MARI platform (pursuant to ArtR{eof

Regulation (EU) 2017/2195) the exchange of balancing energy from mFRR. The aim of the two platforms is to
enable the panrEuropean exchange of balancing energy from aFRR and mFRR, enhance the efficiency of
system balancing and increase the liquidity of the balancing markets. Both platforms are due to go live in
summer 2022, but the German TSOs plan to use therjbplatforms slightly earlier as part of the pilot phase.

Approval was also given for a method for pricing balancing energy (pursuant to Artic3®(1) of
Regulation(EU)2017/2195). The method lays down common marginal pricing for the settlement of balang

energy between TSOs and balancing service providers. The aim behind the common methodology is to

improve consistency in balancing energy pricing in the EU and create a uniform framework for the

integration of the balancing energy markets. 112021, all he European TSOs proposed an amendment of the
methodology with the introduction of a technical price limitof p G G ZOUU0Uy d, ¢ TG NCi ; AakTjid
energy platforms, with the aim of limiting price spikes on the two balancing energy platforms at the start

when there will only be a small number of participating TSOs.

3.3 Automatic frequency restoration reserves cooperation between Germany and Austria

Since2016, the German TSOs responsible for the control areas have cooperated with the Austrian TSO APG
with regard to the use of aFRR. The use of aFRR is based on a common merit order list. This ensurds that
provided that sufficient crossborder transmission capacity between Germany and Austria is available and
there are no network restrictionsd only the most ecoromically efficient aFRR bid in the two countries is used.
This enables the costs for balancing energy to be reduced. If cooperation is not possible, for instance because
of a lack of crosshorder transmission capacity or network restrictions, the German ahAustrian TSOs use

aFRR at a national level as before.

Since Decembef019, Germany and Austria have also requested mFRR in a ctomgler process. This means
that the two countries already activate all FRR jointly on the basis of common merit order lists

Since Februarny2020, part of the national aFRR capacity has now also been procured in a elassler process.
Transmission capacity between Germany and Austria is reserved/allocated for the associated etmssler
exchange of aFRR. Joint procurement isicently limited to 80 MW. Relevant harmonised provisions for joint
aFRR procurement in Germany and Austria were approved pursuant to Regulation (R017/2195 by the
Bundesnetzagentur and the Austrian regulatory authority EControl at the end 0f2018 (se®K6-18-064).
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ACER's decision (Decision Nbl1/2021 of 13August2021) on the marketbased allocation process of cross
zonal capacity for the exchange of balancing capacity or sharing of reserves (pursuant to Arddl€l) of
Regulation(EU)2017/2195) layslown new European rules for the allocation of transmission capacity within
the framework of crosszonal balancing capacity cooperation. These rules will also apply to the aFRR
cooperation between Germany and Austria.

4. Interruptible loads

4.1 Transmission syst@ operators' tendering for interruptible loads

The legal basis for tendering for interruptible loads is the Interruptible Loads Ordinance (AbLaV), which first
entered into force in January2013 and was replaced by a revised version with effect fronOttober 2016. The
TSOs hold weekly auctions for delivery periods fror0:00 on a Monday t®4:00 on a Sunday for up

to 750MW each for immediate and fast interruption.

The chart below shows the capacity tendered and contracted for immediate and fast interruptiacn 2020. The
chart shows that the capacity contracted for immediate interruption remained relatively constant over the
whole period and was still well below the total interruptible load capacity tendered df,500MW. By contrast,
the capacity for fast inerruption increased in the reporting period to up to875MW. The reason for
contracting more than 750MW of interruptible capacity is that sectionl1 AbLaV allows more capacity to be
contracted if the volume tendered (750AW) is not covered without accepihg one further bid that results in
the capacity contracted exceeding50MW. The ratio of immediately to quickly interruptible loads is due to
fluctuations in the quickly interruptible loads offered. However, the highest total amount of capacity
contracted for immediate interruption in 2020 was only 5181W. This represents an increase compared with
the previous year (2019162MW), but it is still well below the maximum possible o750MW.

Electricity: capacity tendered and contracted for inmediate and fast
interruption from January 2020 to December 20@@W per calendar
week)

1,315 1,300 1,320 1 292 1,348

2345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Week ® Capacity tendered and contracted (fast interruption)

B Capacity tendered and contracted (immediate interruptior

Figure 86: Capacity tendered and comacted for immediate and fast interruption from January2020 to
December2020
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4.2 Pre-qualified capacity

By the end 0f2020, an additional five interruptible loads with a total interruptible capacity of 56AW had
taken part in the initial pre-qualification procedure pursuant to sectior® AbLaV, and all had successfully pre
qualified.

Nine loads with a total interruptible capacity of 802MW had therefore pre qualified as immediately
interruptible loads, and at the same time as quickly interruptible loads, by thend of the year under review.
In 2020, 41oads pursuant to sectior?2 parall AbLaV with a total interruptible capacity ofl,559MW
(including the 802MW above) had therefore prequalified as quickly interruptible loads. No consortia
pursuant to section2 paral2 AbLaV pre qualified as interruptible loads. The prequalified capacity of
immediately interruptible loads in 2020 was MW higher than in the previous year. The capacity of the pre
qualified quickly interruptible loads in 2020 was 58W higher than in 2019. The majority of the loads are
connected to Amprion's control area, while others are in the control areas of 50Hertz, TenneT and
TransnetBW.

4.3 Use of interruptible loads

In 2020, interruptible loads were used comparably with the use of balancingpeaity to balance the system on
nine days. The highest interruptible load capacity of 48@W was requested ort June2020. The interruptible
loads were used to balance the system at the same time as positive mFRR. As with interruptible loads,
however, notall of the positive mFRR had to be used 2020. Interruptible loads were not used i2020 for
redispatching purposes. Interruptible loads were used for test purposes on one occasion.

The contracted immediately interruptible loads were registered on timesanot available for 80%ours, thus
73,862MWh of interruptible energy was not available from the immediately interruptible loads. By contrast,

the quickly interruptible loads were registered as not available 2020 for 34,00%o0urs, thus 561,320AWh of
interruptible energy was not available from the quickly interruptible loads. Significant use was therefore made
of the opportunity to register the unavailability of contracted interruptible loads one day in advance. The

loads are then not available to TSOer system balancing or redispatching. Nevertheless, during the whole
period no contracted loads were registered as not available because of alternative marketing on the balancing
or the spot market.

4.4 Costs for interruptible loads

The energybased costs fothe actual reductions in consumption in2020 were lowerap G Z00U0UZ 00U U
(2019p UZ A G § z (pAAIGZ0 ZAie A DDA EZLIZ xi gé&i aNeGa NCi éiaki Oli ¢
compared with the previous year. By contrast, the capacityased costs focontracting the interruptible loads

costs for implementing the AbLaV rose 2020 top U (i U Z U UpJ{ WAWD @ Rz & WD W BhYe o WD @ T LIz
The total costs for interruptible loads therefore amounted tfp & G Z O i @0 @A aEG Z0GUZ 0G0 2

2018p Ua ZUlioZPBAZOUOUAGHAULYZ: 8§Ci ¢&éGaxki Oli éG NCi NiNOe &7 |
contracting capacity and in the transadbn costs.

4.5 Increasable loads ("use, don't curtail”)

In January2018, the Bundesnetzagentur agreed on a voluntary commitment known as "use, don't curtail"
with the three relevant TSOs: TenneT, Amprion and 50Hertz. This enables the TSOs to contract with CHP



218|1 D ELECTRICITY MARKET

installation operators in the "network expansion area" for the reduction of active power feeid while
continuing to supply electrical energy to maintain heat supplies. The aim is to avoid feéa management
measures in the network expansion area and, dte¢ same time, to make new redispatch potential available.
The new rules in the 202¥ersion of the EnWG extend the applicability of the arrangement to plants outside
the "southern region" (see Anneg KVBG).

Under the voluntary commitments, a power plant § suitable for the economic and efficient elimination of
congestion if the savings obtained from the avoided feeth management measures are projected to cover at
least the required investment costs forecast over the fivgear period following commissioning (terms of the
contracts). This means that an acrogbe-board efficiency approachd one not related to grid cost® is
adopted.

The abovementioned TSOs started to offer relevant contracts to plant operators 2018. Since then, five
contracts have beerconcluded in the 50Hertz control area. The potential redispatch load of the plants under
contract amounts to around126 MW.
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E Crossborder trading and European integration

1. Power exchanges and market coupling

The countries of the European Union are part of Buropean interconnected system for the exchange of
electricity in which Germany acts as a central hub. The aim of the ongoing development of the European
internal market for electricity is to integrate electricity markets more closely, to facilitate crosborder trade
and to ensure the secure, cosfficient and sustainable supply of electricity.

The Bundesnetzagentur cooperates with other regulatory authorities in Europe (National Regulatory
Authorities 6 NRAs) and the Agency for the Cooperation of EnergRegulators (ACER) on implementing
European Union rules.

The internal market for electricity is divided into separate bidding zones in which electricity prices are
determined according to supply and demand. Electricity is traded within the bidding zone feeof congestion

(ie without capacity restrictions) from the generator to the consumer. This only works if physical congestion is
rectified within a bidding zone by means of redispatch measures and network expansion or if internal
overloading of power linesis taken into account in the calculated crosdorder capacity. Due to congestion
between bidding zones, crosborder trading may be limited by the transmission capacity available. Germany
and Luxembourg constitute a common bidding zone with uniform prices

With the addition of Belgium and Norway, Germany acquired two new electricity external borders at the end
of 2020. These are the interconnections ALEGrO (Aachen Luttich Electricity Grid Overlay) and the NordLink
subsea power cable.

The electricity for ddivery in Europe is traded mainly in two time frames:

0 Inthe day-ahead market electricity is auctioned for the following day. The auction applies a marginal
pricing procedure in which the last accepted bid sets the price for all transactions.

O¢

Intraday trading mainly involves the continuous buying and selling of electricity (with onehour, half-
hour or quarter-hour settlement periods). This means that the price of each accepted bid is different (pay
as bid).

Most day-ahead and intraday markets in Europe areoupled. This means that available capacity between
bidding zones is directly linked to the volume of electricity auctioned, so that neither the seller nor the buyer
need to worry about the transmission of the electricity, ie the crosorder capacity. Thé procedure, in which
two market participants in different bidding zones are able to trade with each other without any additional
steps, is referred to as implicit capacity allocation. In contrast, explicit capacity allocation, in which
transmission rightsbetween bidding zones have to be acquired in addition to the actual transaction of
electricity, is becoming less important.

Almost all the countries of the European Union are now nearly completely coupled in the MRC (Multi
Regional Coupling).
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Electricity: participants in market coupling
in day-ahead trading in 2021
MRC/PCR project

CWE region: June 2021

3 Central Western Europe (CWE)
3| Capacity calculatioaflow-based

ROBG
not yet
connected

HR-HU not yet
connected

Figure 87:Participants in market coupling in dayahead trading in 2021

The aim of market coupling is the efficient use of available daghead and intraday transmission capacity
between the participating countries. The MRC results in an alignment of prices on theydahead market

while capacity is allocated at the individual borders also according to potential welfare benefits. Indeed, price
convergence (which serves as an indicator for the efficient use of interconnector capacity) is significantly
higher in coupledregions than in uncoupled regions.
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2. Calculation of capacities for crosborder trade

Transmission capacity between bidding zones is a scarce resource. Limited interconnector capacity and also
internal network elements that are highly sensitive to cros®order trading may act as a natural physical limit
on crossborder trading.

In Europe the capacities made available to daahead electricity markets are determined either by the Net
Transfer Capacity (NTC) calculation or by the flovwbased market coupling (FBMTalgorithm.

Net Transfer Capacity (NTC)

In the NTC process, TSOs bilaterally agree on the availabl#so for longterm 8 crossborder capacity for
trading. The overall trading capacity at the border is determined by the lower NTC value of both sideshef
border based on the historical load capacity of the part of the respective domestic grid leading to the border.

Flow-Based Market Coupling (FBMC)

Flow-based market coupling for Central Western Europe (CWE: Belgium, Germany, France, Luxembourg, the
Netherlands and Austria) calculates (exclusively) the dahead crossborder transmission capacity
algorithmically. A grid model and the trading results are used to achieve a capacity allocation that maximises
welfare. This calculation methodology not only tales account of particular bidding zone borders but also of all
the flows of electricity in the area including the internal transmission lines relevant for trading.

Regulation (EU) 2015/1222 of 23uly 2015 establishing a guideline on capacity allocation amdngestion
management (Commission Regulation (EU) 2015/1222) defines fldoeised market coupling as the target

model for central Europe. For this reason, justified grounds must be given if any region decides not to use a
flow-based approach as its capacitalculation methodology. This crossborder, regional capacity calculation
methodology for the geographically larger Core Region (consisting of CWE and CEE, whereby CEE is made up
of the borders between Austria, Croatia, Czech Republic, Germany, HungaonlaRd, Romania, Slovenia and
Slovakia) is expected to be introduced in 2022.

3. Average available crossonal capacity

The mean available crosgonal capacity is the capacity that can be transmitted between two bidding zones on
an hourly basis averaged oveht year. Both import and export capacities have been analysed. Different
methodologies were applied for the two procedures presented in IZ.

Net Transfer Capacity (NTC)

For this report, the average available crosonal capady was determined using the annual average of the
GikgOG §~kll Cinkeés es81l wbenilz 8Ci Ocikbai obeénil
available to the market without being fully used in both trading directions.

Flow-Based Market Coupling 8MC)

The trading capacities used as a result of the FBMC are always geared to optimising welfare and these values
do not therefore reflect the average croszonal capacity actually made available. As the cregenal trading
capacities in FBMC are dependeiin each other, it is not possible to provide an independent value per border,
as is the case with the NTC process. A trading capacity is evaluated as the estimated value for each border that
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can only be achieved if no electricity is traded at any other MEC borders. These hourly values are then used
to calculate the average transmission capacity.

Electricity: import capacity

2018 2019 2020
Border Change Change
compared to compared to
previous year previous year
NTC

CHg DE 3,888.25 MW 3,491.04 MW -10 % 3,707.67 MW 6 %

CZg DE 1,442.00 MW 1,416.35 MW 2% 1,420.55 MW 0%

DKg DE 1,465.57 MW 1,782.23 MW 22 % 1,900.75 MW 7%

NOg DE** 380.09 MW

PLg DE 1,358.29 MW 1,249.22 MW -8 % 1,414.65 MW 13 %

SEg DE 450.39 MW 533.56 MW 18 % 516.24 MW -3%

Flow-based

ATg DE* 4,999.43 MW 5,080.67 MW 2% 5,028.24 MW -1%

BEg DE** 571.59 MW

FRg DE 4,323.96 MW 3,748.00 MW -13% 4,810.14 MW 28 %

NLg DE 2,504.17 MW 3,246.32 MW 30 % 3,560.67 MW 10 %

Source: TSOs; *bidding zone split DE/AT in October 2018; **commissioning enc

Table 81: Overview of the development of import capacities
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Electricity: export capacity

2018 2019 2020

Change
compared to
previous year

Border Change
compared to

previous year

NTC
DEg CH 1,394.25 MW 1,342.98 MW -4 % 1,263.67 MW -6 %
DEg Cz 1,235.23 MW 1,348.30 MW 8 % 1,050.24 MW 22 %
DEg DK 1,850.68 MW 1,965.43 MW 6 % 2,180.85 MW 11 %
DEg NO** 571.00 MW
DEg PL 1,002.97 MW 904.03 MW -11 % 1,042.28 MW 15 %
DEg SE 232.39 MW 248.55 MW 7% 321.61 MW 29 %
Flow-based
DEg AT* 5,051.92 MW 4,984.73 MW -1 % 4,864.04 MW 2%
DEg BE** 571.59 MW
DEg FR 4,995.58 MW 5,488.41 MW 9% 5,820.48 MW 6 %
DEg NL 3,212.04 MW 3,301.61 MW 3% 3,016.47 MW -9 %

Source: TSOs; *bidding zone split DE/AT in October 2018; **commissioning enc

Table &7: Overview of the development of export capacities

The fundamentally different approach taken makes it impossible to compare the capacity values at NTC and
FBMC borders with each other. The values for the development of German import and export capacities have
therefore been aggregated and shown separatelyTable 8land Table &7.

Reasons for the longterm changes in capacity include construction of new lines and other grid elements

(such as phasshifters or transformers). In addition, on 26 April 2018 a mandatory mimum capacity share of
20% of the interconnector capacity was introduced in the CWE region for flolwased market coupling. As of 1
January 2020, a minimum trading capacity for all borders was also determined as part of the Clean Energy for
all Europeans Pekage (CEP) (see I7B), which will also increase available capacity in the region. Negative

year on year changes in capacity may also be due to outages and maintenance work. Electricity trading
capacity at the border betweetwWestern Denmark and Germany is largely subject to special rules (see I.C.5.2.5
"Countertrading").

Figure shows aggregated exports and imports of electricity across all Germany's borders throughout the year
and as a duration curvdexports and imports sorted in descending order by the largest absolute value). It
should be noted that the exports and imports shown in the duration curve are not obtained simultaneously at
high absolute values.
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Electricity: export and import capacity

(GW)
Jahresverlauf von Export- und Importleistung der deutschen Gebotszone in 2020
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Figure 88: Export and import capacity

4. Cross-border load flows and realised trade flows

The physical load flows measured at bidding zone borders are related to the realised exchange schedules, or
trade flows. Theoretically, the balance of physical flows and trade flows should, in an overall viea nearly
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identical. However, this is often not the case owing to unscheduled flows (loop and transit flows, seé bB.
page228onwards), transmission losses, crodmorder redispatch and measurenat tolerances. As physical
electricity flows always follow the path of least resistance, physical flows and actual trade flows at each border
may differ considerably from each other (seEBigure). This is unavoidable in a highly mehed network with

large bidding zones.

Electricity: exchange schedules (creserder electricity trade) and
physical flows(TWh)

Figure 89: Exchange schedules and physical flows
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