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Figure ii: Level of efficiency in the use of interconnectors in Europe (% use of available commercial capacity in the
‘right economic direction’) — 2016

g1 H M. 86%
é, E Fﬁ‘% ¢+

Mo P i

30 40 50 60 70 80 90 100
%

Source: ACER calculations based on ENTSO-E, NRAs, EMOS and Vulcanus.
Note: "Intraday and Balancing values are based on a selection of EU borders.
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Figure 25: Level of efficient use of cross-zonal capacity in the DA market timeframe, per border in Europe — 2019 (%)

-l

100
90
80
70
60
50
40
30
20
10

Ofo

Um}—{j}n:xﬂ:—lnfl—m!x—ml—l—m——LULUQI—X:I—B:CJ:IIIIUJND—'UJ:I
oZdPFgirvrZroosSn?o T To?’NonzT 07 02T 00000
1 ' LI N _l ' l'_n: ||_|_u|||n:|I|||I|l||'l|
EWE  FyNwwooggeo2EoS E - wx 1 %o — T =T = NN
SUTIr2ymooowwtCE = ur‘{mﬂﬂzmﬂogﬁ‘ﬁo'ﬂ:u'(%*(j?%
- * ™ *

B Coupled Not coupled HR DDP ?7

Source: ACER calculations based on ENTSO-E data.

Note: This figure contains data on all European bidding zone borders (except cross-zonal borders within countries and technical pro-
files), aggregated into country borders for convenience. The borders that were not included in previous MMRs are indicated with an
asterisk (*). On some coupled-borders, the level of efficiency is reported to be below 100%. This may be either due to the existence
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Source: ACER calculations based on ENTSO-E, NRAs, EMOS and Vulcanus.
Note: *Intraday and Balancing values are based on a selection of EU borders.
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Figure i: Level of efficiency in the use of interconnectors in Europe in the different timeframes (% use of available
SO = ==% =1 = commercial capacity in the ‘right economic direction’) — 2019
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Source: ACER calculations based on NRAs and ENTSO-E data.

Note: For the purpose of this figure, efficient use is defined as the percentage of available capacity (NTC) used in the ‘right economic
direction’in the presence of a significant (>1 euro/MWh) price differential. Intraday and balancing values (*) are based on a selection

of EU borders*. o 7
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Figure 21 Share of continuous ID-traded volumes according to intra-zonal vs. cross-zonal nature of trades in Eu-
rope and yearly continuous ID-traded volumes — 2017-2019 (% and TWh)
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A i reserve activation

BN (reserve) (DFIE%B
* FCR=1REBEEND
(Frequency Control Reserve)

« aFRR=2RFEED
(automatically activated
frequency restoration reserve)

» MFRRE=3URGAEEHD
(manually activated
frequency restoration reserve)

* RR =3RBEEHO

(Replacement Reserve)

Joint Action with Sychronous Area

Frequency Containment  Frequency Restoration
Process Process

FCR FRR manual RR

FRR
T Reserve Replacement

Process

frequency

Time to restore frequency

- >

Kannan, A., Heckmann, W., & Strauss-Mincu, D. (2017).
Renewable integration and primary control reserve demand in the Indian power system. 13



ANGRIRSE LSS

131:1/ LHA Faﬁ@%§%1 ¢

Electricity Regulation, Article 6

* 9. Contracts for balancing capacity shall not be concluded more than one day
before the provision of the balancing capacity and the contracting period shall

be no longer than one day,
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Figure 31: Repartition of the procurement lead time of each type of reserve — 2019 (%)
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Figure 32: Repartition of procurement lead time of each country, for all types of reserve (FCR, aFRR, mFRR, RR)
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Source: ACER calculations based on NRAs data.
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* Frequency Control Reserve Cooperation project

OIIII

* International Grid Control project

* Platform for the International Coordination of aFRR and Stable System
Operation

 Manually Activated Reserve Initiative, ATCDEDGAMMAT S v ~
I VAN

ACER/CEER(2020)MMR, Volume 1,Electricity Wholesale Market Volume
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Frequency Control Reserve Cooperation project
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Frequency Control Reserve Cooperation project : EEDFHBE
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* https://www.entsoe.eu/network_codes/eb/fcr/

» Announcement of successful start of daily D-1 auctions for FCR with 4-hour products per delivery day 1 July 2020

* https://www.ffegmbh.de/en/areas-of-expertise/scientific-analysis-of-system-and-energy-markets/106-electricity-market/ 20
892-new-auction-design-for-frequency-containment-reserve-since-1-july-2019-first-interim-results
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e Electricity Regulation
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* from 4 July 2019 at the latest, generation capacity that started commercial
production on or after that date and that emits more than 550 g of CO2 of fossil
fuel origin per kWh of electricity shall not be committed or to receive
payments or commitments for future payments under a capacity mechanism
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* Electricity Regulation £5225%55418(b)

 from 1 July 2025 at the latest, generation capacity that started commercial
production before 4 July 2019 and that emits more than 550 g of CO, of fossil fuel
origin per kwWh of electricity and more than 350 kg CO,, of fossil fuel origin on
average per year per installed kWe shall not be committed or receive payments or
commitments for future payments under a capacity mechanism.
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Figure 39: Capacity remunerated through CMs in a number of MSs per type of technology — 2019-2020 (GW)
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Source: ACER calculations based on NRAs data.

Note: The graphs are based on data for Belgium, Bulgaria, France, Finland, Greece, Ireland, Poland, Portugal, Spain, Sweden and
. . . . 25

the United Kingdom (Great Britain). ACER/CEER(2020)MMR, Volume 1,Electricity Wholesale Market Volume
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Figure 3: Evolution of net electricity generation in EU-28 for coal, gas and renewables (excluding generation from
hydro) — 2015-2019 (TWh) ACER/CEER(2020)MMR, Volume 1,Electricity Wholesale Market Volume
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Source: ACER calculations based on ENTSO-E data.
Note: Norway and Switzerland are not included in this figure.
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( German Balancing Paradox )

* International Grid Control project
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https://www.emsc.meti.go.jp/activity/emsc_system/pdf/051_06_00.pdf

Churn factor: Y12V BEZ(C G8HDIHDENS |IE NS DEEER

Figure 20: Yearly ID churn factors in major European markets by type of trade — 2017-2019
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Note: Croatia only started its ID market in April 2017, Bulgaria in July 2018, and Poland when it joined SIDC in the second wave in
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Figure 30: Overall costs of balancing (capacity and energy) over national electricity demand in selected European
markets — 2019 (euros/MWh)
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Short-term electricity trading for system balancing:
An empirical analysis of the role of intraday trading in
balancing Germany's electricity system  kochand Hirth (2019)
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Fig. 2. Reserves activated by TSOs. In 2011, the activated balancing energy was

Fig. 1. Frequency restoration reserves procured by TSOs (balancing reserve) 7.3 TWh/a (left axis), corresponding to 1.2% of the gross electricity consump-

and generated energy from wind and solar plants. The period ends in 2017 tion in Germany [35]. On average, 840 MWh/h capacity was activated (right

because in 2018 the German regulator introduced a new approach for balancing axis). This dropped by 45% by 2017. Beyond this, international imbalance
reserve procurement showing a high potential to influence the behavior of netting reduced reserve activation by another 40%.

market participants [34]. +J
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Imbalance netting

* International Grid Control project
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Figure ii: Perceived need for CMs based on the MAF 2019 results — 2019
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