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What do you think is the UTto, no Bawemy MHeHUI0, SBnseTCS

biggest challenge for the camou 6osbwoll npobsemoll ons

energy sector today? 3Hep2emu4YecKo20 cekmopa CerogHs"?

a. Reducing greenhouse gas a. CokpallieHue BbIOPOCOB NapHUKOBbIX
emissions rasos

b. Ensuring energy security b. Obecne4vyeHune aHepreTnyeckomn
(reliable supply) be3onacHOCTM (HageXHble NOCTaBKN)

c. Keeping energy prices c. CoxpaHeHune LeH Ha SHEPruto
affordable for everyone OOCTYMHbIMW ONA BCEX

d. Transitioning to new d. [lepexong Ha HOBble SHEPreTUYECKNE
energy technologies TEXHOMNOIM
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*Energy Markets in the EU: Structure and liberalisation

Electricity Market in the EU: Integration, competition, and
Infrastructure challenges.

Gas Market in the EU: Infrastructure, liberalization, regulation and
decarbonization.
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[-Energy Markets in the EU: Structure and liberalisation ]

Electricity Market in the EU: Integration, competition, and
Infrastructure challenges.

Gas Market in the EU: Infrastructure, liberalization, regulation and
decarbonization.
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Energy Market in the EU: Structure and Liberalization
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The electricity sector

Generation

Transmission

Distribution

Supply
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How do you see competition in the
energy sector?

a.

b.

It is beneficial, as it reduces
prices and promote innovation
It is beneficial, but the benefits
depend on the size and
structure of the sector

It not necessarily beneficial, as
some general objectives (e.g.
security of supply) are more
difficult to pursue

It is not necessarily beneficial,
as it requires more regulation
Prefer not to say

Poll 2 — Onpoc 2

Kak Bbl BUOAUTE KOHKYPEHUUIo 8
3Hep2emu4YeCcKoM ceKkmope?

a.

b.

OHa nonesHa, Tak Kak CHMXaeT LUeHbl
N cnocobCTBYET MHHOBALINSIM

OHa nones3Ha, HO BbIroAdbl 3aBUCAT OT
pa3mepa n CTPYKTYpbl CEKTOpa

OHa He 0bsa3aTenbHO nones3Ha, Tak
KaK HEKOTOpble obLme Lenu
(Hanpumep, 6e3onacHOCTbL MOCTaBOK)
CNOXXHee O0CTUYb

OHa He obgasaTenbHO nonesHa, Tak
Kak TpebyeT bornbLlero
perynmpoBaHusi

[lpegnoynTalo He oTBeYaThb

ROBERT SCHUMAN CENTRE
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« Competition is the general rule in a modern economy

« Competition Is expected to
« promote efficiency
* ensure prices in line with costs
« stimulate innovation (new products & processes)

* The liberalisation of the energy sector in the EU has aimed at
Introducing competition whenever possible

* However, some activities are natural monopolies and therefore
need to be regulated.




BHIE Competition and regulation
In the energy sector

ROBERT SCHUMAN CENTRE

Activities in competition Monopolistic activities

e Gas exploration, production * Networks are “essential facilities’, i.e.
Infrastructures which are necessary to
competitors for serving their customers

« Electricity generation

» Commercial activities (supply) « Networks are often a “natural monopoly”:

Competition does not happen easily: « cannot be (economically) replicated
because of decreasing average costs

e consequently one producer is socially
more efficient than many ... for the
relevant amount of demand

* repeal of any legal monopoly
(liberalisation) is fundamental, but
only a pre-requisite

« conditions for competition are

« Monopolistic activities needs to be
necessary

regulated

Caomfunded by ihe
Ergsmus+ Programma 10
al the: Eurapean Urnion



Competition and regulation

MEu:: . i
In the electricity sector
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Activity In Generation iy _ il

Competition I

Transmission
Regulated
Activities — .
Distribution

Activity In '

Competition SUPPly =


https://www.google.it/url?q=http://en.wikipedia.org/wiki/Gundremmingen_Nuclear_Power_Plant&sa=U&ei=JFdWU9brHKSAywPjv4GwCw&ved=0CDAQ9QEwAQ&usg=AFQjCNFoXzqUA3ws4hioRilG8jq3rbPQaA
https://www.google.it/url?q=http://www.fpl.com/environment/plant/manatee_news.shtml&sa=U&ei=JFdWU9brHKSAywPjv4GwCw&ved=0CDwQ9QEwBw&usg=AFQjCNEYQKmQ-I-NEXdlsDOfQktj1CFRNw
https://www.google.it/url?q=http://en.wikipedia.org/wiki/Wind_power&sa=U&ei=c1dWU9vpIov9ywPc5oC4Ag&ved=0CC4Q9QEwAA&usg=AFQjCNGvqIPsUMHGDwUPDzWnTG7jn_hzMQ
https://www.google.it/url?q=http://www.conserve-energy-future.com/SolarEnergy.php&sa=U&ei=lFdWU7y-EMrnywOBmoCwBA&ved=0CC4Q9QEwAA&usg=AFQjCNGTHf1K2EdCtLPZI3eaNqgRKXovrA
https://www.google.it/url?q=http://www.alstom.com/power/renewables/&sa=U&ei=01dWU9D4H6f9ywP144HQBg&ved=0CDIQ9QEwAg&usg=AFQjCNGl_dzDPz-B5FbRe069b1ZfMv5heQ
https://www.google.it/url?q=http://buildipedia.com/aec-pros/public-infrastructure/electricity-transmission&sa=U&ei=rlhWU7wniMPJA9j4gdAC&ved=0CC4Q9QEwAA&usg=AFQjCNGLV1GTBT2JP-LQBZKoGojFQiFzYA
https://www.google.it/url?q=http://commons.wikimedia.org/wiki/File:Electricity_poles_near_Sutton_Cheney_-_geograph.org.uk_-_1331772.jpg&sa=U&ei=RVlWU-PHD-X_ygPt74H4Dw&ved=0CEYQ9QEwDA&usg=AFQjCNEzGhXhH2ymLOvbnPF8YSqbWo8wVQ
https://www.google.it/url?q=http://www.geograph.org.uk/photo/2779571&sa=U&ei=DVpWU_fQIKnpywO0zYDgDw&ved=0CDwQ9QEwBzhQ&usg=AFQjCNGdeVppa7N0YUOA83RD51Twh0wJpQ
https://www.google.it/url?q=http://en.wikipedia.org/wiki/List_of_Volkswagen_Group_factories&sa=U&ei=UlpWU6qJNYH8ygORjoKQCw&ved=0CDAQ9QEwAQ&usg=AFQjCNGdzpvv_oeg-L3yIP78tEA1eg1jPg
https://www.google.it/url?q=http://en.wikipedia.org/wiki/Factory&sa=U&ei=UlpWU6qJNYH8ygORjoKQCw&ved=0CC4Q9QEwAA&usg=AFQjCNHVDOmZeCGod3tHBI4S_btICH3V3w
https://www.google.it/url?q=http://hookedonhouses.net/are-you-hooked/&sa=U&ei=hVpWU-KyPKLoywO1l4DYCQ&ved=0CDoQ9QEwBg&usg=AFQjCNH2zf3BcspZsBMEURAMYTCtvoC95w
https://www.google.it/url?q=http://agk.wikia.com/wiki/Michelle_Suxapingas'_high_school&sa=U&ei=sVpWU9ixN4G2yAPxkoCQBg&ved=0CEIQ9QEwCg&usg=AFQjCNFRtxTz9JTd7KBUZ-3ENN_iV2KsDA
https://www.google.it/url?q=http://shaikmohasin.wordpress.com/2012/06/13/street-light/&sa=U&ei=6FpWU5nAKqKBywOR-YL4CA&ved=0CDIQ9QEwAg&usg=AFQjCNHnZAatP93oG9dzz48n5Zq5KgzuyA

A EUIZ: Competition and regulation

In the gas sector
Exploration

ACt'V'tY _|n and Production
Competition I
Transmission
Regulated .
Activities ]
Distribution
Activity In

Competition Supply
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MEVIZ=:  The liberalisation of the energy sector

* The liberalisation of the energy sector, to introduce competition
wherever possible, requires:

« Unbundling between competitive and monopoly activities

* to remove the conflict of interest between competitive and
monopoly (network) activities:

 Possible cross-subsidies In tariff setting
 Possible discrimination In access conditions
» Possible distortions in network development

* Third—party access conditions to the networks

* Transition to competition implies political choices, overcoming
opposition
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MEVIES:  Unbundling in the energy sector (1)

Forms of unbundling

Accounting separation

Functional separation
Legal separation

Ownership separation




MEVIZ. Unbundling in the energy sector (2) e

Accounting separation

- Requires separate internal accounts for each of the activities of
the same undertaking, in particular separate accounts for
regulated and non-regulated activities

-  MAIN AIM: avoiding cross-subsidisation of the competitive activities by

the regulated activities of the same undertaking, by facilitating proper
tariff setting for the regulated activities

-  MAIN CHALLENGE: allocation of joint and common costs, setting of
internal transfer values




FLORENCE

MEVI: Unbundling in the energy sector (3)  wecwcn

Functional separation

(managerial and decision-making)

- Requires separate management and decision-making of the
different activities of the same undertaking, in particular separate
management and decision-making for regulated (operation,
maintenance and development of the network) and non-regulated
activities

-  MAIN AIM: avoiding that the management and operation of regulated
activities favour the competitive activities of the same undertaking

- MAIN CHALLENGE: independence of management and decision-making
within the same legal entity. “Chinese walls”

Caomfunded by ihe
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MEVI::. Unbundling in the energy sector (4) .o

Legal separation

- Requires separate legal entities operating the regulated and non-
regulated activities

- MAIN AIM: making the relationship between the regulated and non-
regulated activities of the same undertaking more transparent, thus more
easily avoiding that the management and operation of regulated activities
favour the competitive activities of the same undertaking

- MAIN CHALLENGE: independence of management and decision-making
within the same group. “Chinese walls”




MEVIz: Unbundling in the energy sector (5) oo

Ownership separation

- Requires regulated and competitive activities to be operated by
undertakings with separate ownership

- MAIN AIM: removing conflicts of interest

- MAIN CHALLENGE: requires asset divestment by a vertically-integrated
undertaking
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Which of these is an example of UT0 13 aToro aenderca npmmepom

unbundling in the energy sector? pasfeneHns B 3HEPreTM4YeCKoM CekTope?

a. Separating the management of a. PasgoeneHne ynpasneHus
energy generation and transmission NPOV3BOACTBOM U Nepeaayen sHeprim
within the same company B paMKkax OZHOMN KOMMaHUM

b.. Allowing one company to both b.  PaspelueHne ogHOWM KOMMNaHUM U
generate and distribute energy NPOV3BOAUTL M pacrpenensiTb
freely cBOBOAHO SHEPTUIO

C. Charging customers different prices C. B3aMMaHm1e C KNMEHTOB PasHbIX LEH B
based on their location 3aBMCUMOCTM OT UX MECTOMOSOXEHUS

d.  Reducing the price of energy d.  CHWXeHMe LeH Ha SHEepruio 3a cueT
through government subsidies roCy4apCTBEHHbBIX CyBCUauii

19



A EUIZ: The unbundling of
electricity transmission in the EU

ROBERT SCHUMAN CENTRE

ou

ISO

ITO

OU + ITO
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The unbundling of
gas transmission in the EU

ou

ISO

ITO

OU+ITO

OuU +1S0
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*Energy Markets in the EU: Structure and liberalisation

Electricity Market in the EU: Integration, competition, and
Infrastructure challenges.

Gas Market in the EU: Infrastructure, liberalization, regulation and
decarbonization.
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Electricity Market in the EU: Integration and Coupling
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FLORENCE

FEv::: The Electricity Target Model

... for the forward, day-ahead, intraday and balancing timeframes

Capacity OPTIMAL BIDDING ZONES + FLOW-BASED
Calculation to optimise the use of infrastructure
SINGLE EU RULES AND ALLOCATION
PLATFORM to allocate transmission rights

Forward

SINGLE EU-WIDE (AUCTION-BASED) PRICE

Day-Ahead COUPLING to optimise XB capacity use

SINGLE EU-WIDE (CONTINUOUS) CROSS-

Intraday BORDER TRADING with (three) auctions

SINGLE EU COMMON MERIT ORDER LIST
for all balancing energy products

Balancing

Smo
TE =
me &
[
=
cE®
E
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* Electricity is traded over different timeframes with respect to the
time of delivery

Time

25
From several-year ahead Main reference market, “Adjustment” market run
to week-ahead run the day before after the day-ahead market
delivery and until “gate closure”

* Electricity may be traded:
» on Organised Market Places:
« auction-based trading (e.g. Day-ahead markets)
e continuous trading
* bilaterally, over the counter (OTC)

Confunided by the
Erasmus+ Programm L] 25
of the Eurapian Urnion
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» Congestion occurs when the available transmission capacity is not
sufficient to satisfy the demand for transmission services (e.g. from
commercial transactions)

* Therefore, congestion depends:
* on the demand for transmission services
* on the available transmission capacity

* Liberalisation has increased and made the demand for transmission
services more explicit

Caomfunded by ihe
Erssmus+ Programme
al the: Eurapean Urnion
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MEu:: Approaches to congestion management ...

- EX-post congestion management
e Redispatching
e Counter-trading

- ExX-ante congestion management

e Explicit allocation of (physical) transmission capacity rights
(PTRS)

e Implicit allocation of transmission rights (and energy positions):
« Implicit Auction
« Market Splitting
« Market Coupling (market splitting between different PXs)

Possibly with an explicit allocation of (long-term) Financial
Transmission Rights (FTRS)




HET The geographical structure

REGULATION

ROBERT SCHUMAN CENTRE

of the electricity market (1)

* How close should the geographical structure of the market reflect the

physics of the network?

* Nodal vs. Zonal market configuration

Nodal market configuration

Electricity exchanges between different
nodes are limited by the available
transmission capacity

Exchanges between nodes compete for
the available transmission capacity

There might be a different price in each
node

Zonal market configuration

Electricity exchanges between different
zones are limited by the available
transmission capacity

Exchanges between zones compete for the
available transmission capacity

Exchanges between nodes within the
same zone are not constrained

Different zones might have different prices

Comlfunided by The 28
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al the: Eurapean Urnion



FhEULS The geographical structure
of the electricity market (2)

ROBERT SCHUMAN CENTRE

The European
Texas (ERCOT) Internal Electricity Market

Chsehdnhendnn

TR eadessnanbansandt
PR

29



fEVI=: Nodal vs zonal market configuration

Nodal market configuration Zonal market configuration

« Closely reflects network « Facilitates trading among a
reality set of nodes (zone)

» All cross-nodal exchanges « Potentially requires costly
subject to capacity remedial actions if the
availability capacity of the network does

. Price differences between not support the demand for
nodes may create risks for intra-zonal exchanges
trading  Promotes (apparent) liquidity

+ More complex set of (true liquidity only if
hedging instruments supported by the network)

Caomfunded by ihe
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FEv::: Regional market integration in Europe  cocwmem

* The European Union has developed a sophisticated
regional electricity market integration approach based on
‘market coupling’

Caomfunded by ihe
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al the: Eurapean Urnion



MEv:: Market coupling
“in the day-ahead and intraday timeframes

« Different approaches to market coupling depending on the
trading method

« Auction-based trading — allows the use of market-based
implicit allocation of cross-border capacity

« Continuous trading — usually associated with first-come-
first-served capacity allocation (or, conceivably, explicit
allocation)

« Day-ahead has always been auction based. Intraday has
been historically based on continuous trading, with three
daily auctions being introduced

Caomfunded by ihe
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e Price convergence in the EU electricity market
IS Increasing

* Price convergence across the EU is generally increasing, even though
full price convergence should not be the objective
e Price convergence dependS Day-ahead price convergence in the EU

n: per capacity calculation region
on. 2020-2023 (% of hours)

* the difference in generation
mixes between bidding zones

ROBERT SCHUMAN CENTRE

* the level of transmission capacity
between bidding zones made PP el | R T
available for cross-zonal trade
_ | _ R S Crensa oty o e
 the way in which this
transmission capacity is allocated
to the market (e.g. by implicit
market coupling in intraday and | =
day-ahead markets)

1~ Full 2 - Moderate 3 - Low
Source: ACER, Transmission capacities for cross-zonal trade of electricity and congestion management in )
the EU, 2024 Market Monitoring Report, 3 July 2024 - r"'L' ;;L'_\.":L'_:... . ' 33
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Electricity Market in the EU: Infrastructure challenges
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MEUE The EU electricity network
REGULATION iS increaSi ngly Congested ROBERT SCHUMAN CENTRE

* The EU electricity network is increasingly congested.

 The Clean Energy Package
seta 70% target fOr the Share Average minimum hourly margin available for cross-zonal trade in

the Core capacity calculation region per Member State June-

of cross-border capacity to be December 2022 and 2023 (% of Fmax)
made available to the market
(by 2025, if action plans and
derogations are used)

» In 2023, only two Member States = | =
In the Core region met the 70% = =%
target

Source: ACER, Transmission capacities for cross-zonal trade of electricity and congestion management in
B
i,

the EU, 2024 Market Monitoring Report, 3 July 2024 35




e Cross-zonal congestion
REGULATION iS Often not On the Zonal borders ROBERT SCHUMAN CENTRE

» Cross-border capacity is often limited by critical network elements
Internal to the bidding zones

Distribution of the sum of shadow prices in all active constraints in Core

° Ap proaches to CongeStion flow-based market coupling, attributed to internal or cross-zonal network
within bidding zones: e s s ot o ae sy
« Remedial actions R0
(redispatching) e z
* Bidding zone e T
reconfiguration (splitting) — —
* Expansion of transmission S—
capacity within the bidding = X
Zone " o0
* A bidding-zone review IS
underway, but severely RO EL. 2024 Morkat Montore Report 3 1aby 2024, - oY SNl CoNBEstion management e

I
d e IayEd - B . ' 36



MEUE Intra-zonal congestion leads
to increasing remedial action costs
° COStIy remedial aCtionS in 2023 in the Volume of remedial actions activated in Member

ROBERT SCHUMAN CENTRE

E U States as a percentage of electricity demand -

. 57.28 TWh (+14.45% wrt 2022)
« € 4.28 bn (-21.12% wrt 2022)

Distribution of total upward and downward redispatching volume
in the EU, by underlying cause (top) and technology involved
(bottom) — 2023 (% of MWh)

Congestion at
distribution level
Y, 5%
Thermal constraints Violtage constraints
7% 15%
N
Other
%
Hydropowear Muclear Enargy
8% o
Fossil-based generation Renewable energy
B2% 21%
I
Other technologies
8%
0% 20% 40% 80% 80% 100%

Source: ACER, Transmission capacities for cross-zonal trade of electricity and congestion management in
the EU, 2024 Market Monitoring Report, 3 July 2024

2023 (% of electricity demand)

0.7

0.2

0-01% 1M0.1-1% W1-5% W>5%

Coelunded by 1he
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AEUI Impact of congestion
O n renewab I e_b aS ed generatl O n ROBERT SCHUMAN CENTRE

 Grid congestion also lead to curtailment of renewable-based
generation

Curtailment of energy generated by renewable technologies as a percentage
of total renewable energy generation for each Member State — 2023 (% of
renewable electricity generation)

4.01
4
- 3
=
=
o
e 2
30
1.19 1.18
L 0.70 055
‘ 048 0.30 0.21
0
DE HR ES FH IT FI ML NO

Source: ACER, Transmission capacities for cross-zonal trade of electricity and congestion management in

the EU, 2024 Market Monitoring Report, 3 July 2024 38
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*Energy Markets in the EU: Structure and liberalisation

Electricity Market in the EU: Integration, competition, and
Infrastructure challenges.

Gas Market in the EU: Infrastructure, liberalization, regulation and
decarbonization.

Caomfunded by ihe
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LA Exercise 4 — YnpaxHeHue 4

What comes to your mind when you think of gas
markets?

YTOo npuxoanT Bam Ha yM, Korga Bbl AyMaeTe O
ra3oBbIX PbIHKaXx?

Write it in the chat, please ©
HanuwuTte B yate, noxanymcra ©
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Gas Market in the EU: Infrastructure and Supply Chain




ﬂ EU I E(LE%T(J)IIE_OIZI:I%T\J . ROBERT SCHUMAN CENTRE
The EU gas market - infrastructure

EU annual gas consumption: 300 bcm
Share of the different sources of gas supply

Natural gas pipelines and LNG terminals in Europe

Pipeline
imports:
49%

Domestic
production:
10%

LNG
imports:
41%

Sources: BDEW, Eurogas

Coelundéd by The
Erssmus+ Programme
of the Eurapian Unicn
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Schematic
view of a
gas network

HIGH PRESSURE

Compressor
station

l

Storage facilities

Supply Transportation Sale >

(Source: Author’s elaboration on Farahani et al., 2011)

Erasmus- Prog
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Gas Networks

Risk and Security

SHIPPER/
WHOLESALER

Storage

SHIPPER/
WHOLESALER

SHIPPER/
WHOLESALER

SALE
(wholesale or lo
final clients®)

ROBERT SCHUMAN CENTRE

COMMERCIAL
COMPANY

SALE
(wholesale or to
end clients"*)

Commercial
vs. Physical

4 DISTRIBUTION

PRODUCTION

| DSO

gas flows sl
COMPANIES STORAGE -
(strategicornot) - y
D player allowed to
IMPORTER! perform the activity
PRODUCER SSO :
SHIPPER ==p gas physical flow
ENTRY POINTS EXIT POINTS

(Source: Author’s elaboration on Dorigoni et al., 2009)

Confunided by the
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Gas Market in the EU: Liberalization and Regulation




" FLORENCE
SCHOOL OF
REGULATION P O 5 — n p oc ROBERT SCHUMAN CENTRE

If someone asked you how the gas Ecnn Obl KTO-TO cnipocun Bac, kak paboTtaet
market works in your country, what ra3oBbll PbIHOK B Bawuen ctpaHe, 4To 6bl Bbl
would you say? OTBETUNN?
a. The government controls everything— a. [TpaBUTENLCTBO KOHTPOSIMPYET BCE — LIEHHI,
prices, infrastructure, and supply NHPPACTPYKTYPY M NOCTaBKU
b. It is partly open, with some competition b. OH YacTU4YHO OTKPbITbIN, C HEKOTOPOU
but still government oversight KOHKypeHLUMen, HO BCe e C rocyfapCTBEHHbIM
C. It is a free market, with private Hag30poM
companies competing like in other C. OTO CBODOAHBIN PBLIHOK, rAe YacTHble KOMMNaHUK
sectors KOHKYPUPYIOT, KaK 1 B OPYrMx ceKkropax
d. Honestly, | am not sure how it works d. UecTHO roBops, s1 He yBepeH(a), Kak oH paboTaeT
e. There is no gas market e. Y Hac HeT rasoBoro pbiHKa




From Policy to Implementation

Affordability

Balance o
A ,

Security Sustainability

The three pillars of EU energy policy




MEv::
The EU Vision for a Single Energy Market
* In the 1990s-2000s

ROBERT SCHUMAN CENTRE

* National champions for electricity
and gas

* Vertically integrated companies

* No harmonisation across borders
Barriers to entry

* Non-transparency

 Limited cross-border trade

* Different measurement units
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The Transition to a Liberalised Gas Market

Old World Transition Mature Market

* Vertically * Changing industry  « Separation of
integrated structure (via generation from
monopolies unbundiing) transmission assets

* Oll indexation - Evolving regulation  * Transparent gas

* Long-term Index measures value
contracts  Gas-on-gas

Indexation

Price indexation: oil indexation significantly reduced between 2005 and 2022:
60% —2>26% in pipeline gas
 80%—>53% in LNG

Comluritéd by Theé
Erssmi rEITHT
al the in Ui
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POLICY

First Gas Directive
98/30/EC [31]

B
The 1990s

Second Gas Directive
2003/55/EC [32]

Third Energy Package
(Directive 73/2009;
Regulations 713 and
715/2009) [33-35]

Gas Regulation
994/2010
Infrastructure
Package 2011

Energy
Security/Clean
Energv Package 2016

Completion of the
internal gas market
and creation of an

internal competition.

The 2000s
|

Source: Based on Sesini et al (2022) “Solidarity measures: Assessment of strategic gas storage on EU
regional risk groups natural gas supply resilience” https://doi.org/10.1016/j.apenergy.2021.118356

Infrastructure and
regulation to ensuring
security of supply and
creating a self-
standing and
competitive internal

market.

Towards a more
“converging energy
security supra-
national society”:
cooperation,
coordination,

solidarity.

IMLPICATIONS

Evolution of market liberalization.......

The 1990s

Gradual market opening within MS
Regulated or negotiated Third Party Access

Separation process between transmission and supply.

The 2000s

Energy company unbundling
Central role of consumers

Operators and regulators (e.g.: ACER) to monitor transparency, discrimination,

levels of competition and tariffs.

The 2010s

Common rules, harmonization and liquidity of the internal natural gas market

Regulations dealing with infrastructures and Third Party Access and

transparency obligation

Creation of European Network of Transmission System Operators (electricity (E)
and natural gas (G))

Requirements to collectively cope with disruptions of natural gas supply both
internally and externally

Caomfunded by ihe
Ergsmus+ Programme
al thi Eurapan Unicn




The EU Third Energy Package (2009)

The main principles

Framework

Market Institutional

Network Codes Independence of NRAs

New Organizations:

Unbundling ACER. ENTSO-E and ENTSO-G

Third Party Access (TPA)

Market Mechanisms




nEU'E%S&*gThe gas Network Codes and Guidelines

The Network Codes provide the details of market regulation and eliminate trade
barriers deriving from different national rules

Tariffs
(2017)

Interoperability

CAM Balancing (2016)
(2015) (2016)




The Gas Target Model (CEER, 2011)

The rationale: connecting

competitive markets Three pillars:

- Market effectiveness via efficient q . ..
investments: wholesale markets are yet Enabling functioning
emerging, the degree of “connectivity” of gas — wholesale markets

markets needs improvement

« Concern that some wholesale gas markets are
not yet liquid and volumes traded still

relatively small compared to LTCs Tight connection of

markets

» “Islands” in Europe which are not connected
to the rest of the Union, hence higher SoS risk

G Enabling secure supply
patterns

Caomfunded by ihe
Erm OGRS 53
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The integration and cross border cooperation in gas
wholesale markets have improved with the

Implementation of the NCs and the GTM. However,
Th S GaS Targ et uncertainties remain regarding future demand and supply
M 0 d e| 2 patterns

Further analysis of supply and demand changes, along
with an examination of gas wholesale markets and hub

(ACER, 20 14) trading, is still needed to identify effective measures for
creating well-functioning wholesale markets that benefit
all gas customers

AN

N\, MRGET Key issues:
L

Hub liquidity
) Regional market integration,

Gas-electricity market interactions
Gas use in transport




Hub-centric markets

Bay of
Biscay 1§

Confunided by the
Erssmus+ Programme
of the: European Union




MU
Price formation at hubs

—

Prices at
other
hubs

Source: IEA

Short- and long-term factors influencing hub prices

Short-term factors Long-term factors

Expected supply:

domestic production;
contracts; Spot < storage levels Forward
capacities; . - =
pipeline supplies; prices market sentiment ln )
LNG inflow:
storage levels
short-term interruptions.

Supply: Demand:

reserves; economic
LT production costs; developments;
investments; policy incentives;
infrastructure; regulation;
regulation; alternative fuel

geopolitics prices

Expected demand: Other commodities:

coal;
carbon prices;
electricity:
crude oil

space heating: seasonality;
power plants: volatility (wind/solar);
coal vs gas;
industry: short-term economics;
weekdays/holidays

ROBERT SCHUMAN CENTRE




EU Gas hubs improved performance overtime...

EFET 2021 Gas Hub Benchmarking Study

Hungary Greece lIreland Turkey Finland Estonia Latvia Ukraine Lithuania Poland Croatia Slovenia Portugal Bulgaria Romania

Erasmus+ Programme 57
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...and tend to price alignment

Figure 3: Gas front month contracts from January to September 2021 - EUR/MWh

Source: ACER based on Reuters




FLORENCE

REGULATION P O — n p oc ROBERT SCHUMAN CENTRE

Which of the following best describes the YTO U3 nepeyncrneHHOoro Hmxe ny4ile Bcero
main goal of liberalizing the gas market in ONMCLIBAET OCHOBHYIO LiEmNb Nnbepanmnsauum
the EU? ra3oBoro poiHka B EC?
a. To ensure governments maintain control a. ObecneunTb coxpaHeHUe KOHTPONs

over prices and supply NpaBUTENbCTB Ha LieHaMn 1 NocTaBkaMmin
b. To foster competition, improve efficiency, b. CnocobcTBOBaTb Pa3BUTUIO KOHKYPEHLUNN,

and lower prices for consumers NOBbILLUEHNIO 3PFPEKTUBHOCTU U
C. To prioritize renewable energy over natural CHXKEHUIO LeH anga notpebutenen

gas infrastructure C. [aTtb npnopuTeT BO30OHOBNAEMbIM
d. To create large monopolistic companies NCTOYHUKaAM SHeprum Hag

that can operate internationally NHPaCTPYKTYPOW NPUPOOHOro rasa

d. Co3paTb KpyrnHble MOHOMOMIUCTUYECKNE

KOMTMaHUW, KOTOpble MOryT paboTaTb Ha
MEeXOyHapOoaAHOM YPOBHE

59
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Gas Market in the EU: Decarbonization
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A== The EU Green Deal

* The European Green Deal
sets the target of climate
neutrality by 2050.

 EU Green Deal’s objectives
go beyond climate change or
environmental policy as they
address decarbonisation of
the entire EU economy.

A zera pollution ambition

Increasing the EU's Climate
for a toxic-free enwironment

ambition for 20350 and 2050

Preserving and restoring
ecosystems and blodiversity

Supplying clean, affordable
and secure enerqgy
|
From "‘Farm to Fork'; a fair,
healthy and environmentally
friendly food system

, /
Accelerating the shift to
sustainable and smart mobility

Leave no one behind

Buitding and renovating in an
energy and resource efficient way

Financing the transition \
{Just Transition)

“ World Economic Forum £ @wef . Jan 22

.@vonderleyen, President of the @EU_Commission, discusses the urgency
of reacting to climate change wef.ch/2GcjgFY #wef20

Show this thread

WORLD
ECONOMIC
FORUM

WORLD
ECONOMIC
FORUM

N

50 Annual Meeting 2020

| by thee
Programme

IEEEE ' i Euopian Unicn

ROBERT SCHUMAN CENTRE
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MEv::
The decarbonisation challenge

Forecasted long-term decline in EU gas demand

ROBERT SCHUMAN CENTRE

- A new role for gas 2>

T support to

o — decarbonisation

- 0 W . -

- l l « Smaller volumes

o B B B l | il [ * Natural gas as a «back
M _H N N N N N NN up» (storage, LNG-to-X,
B Natural gus (Domestic) [ Biomethane (Domestic) [} Synthetic methane (Domestic)
B ronigutupw) [ Semabon g [ Sysbeie metane e » Clean molecules (Green

— gas):. biogas,

biomethane, synthetic
methane, Hydrogen

Methane supply to EU27
Source: ENTSOG/ENTSO-E TYNDP, 2022 (in ACER 2023)
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The energy system today : linear Future EU integrated energy
and wasteful flows of energy, in one system : energy flows between users : :
direction only and producers, reducing wasted Th € SIX p | I | ars

resources and money

1. A more circular and efficient

= e f o, @ , ; energy system
N L 22 i T & . 2. Electrification
z / @ I l fli (ﬁewable and Iow-c@
\ H-hard-to-abate sectors

5 ﬁ'@ 4 —> = / R x Y v & 4. Consumers’ empowerment
\ o 5. Integrated infrastructure
% \% S i 6. Digitalisation

- ~

EU Commission’s Strategy for Energy Systems Integration, July 2020
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What are they?

‘Renewable and Decarbonised Gases: The Clean
Alternative to Natural Gas

-Key gases: Biogas, biomethane, synthetic
methane, and hydrogen

*These gases can be produced in various ways

‘Not "new gases"—biogas and biomethane are
already well-established technologies

Significant momentum and high expectations
around renewable and decarbonised gases

Many questions remain about their large-scale
deployment and the development of a market
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REPOWER EU TRACK

REPowerEU: raising ambitions on seowes

hydrogen policy

FF55 AMBITION BY
2030

REPOWEREU
MEASURE

LNG diversification

REPLACED BY  ADDITIONAL

THE END OF
2022
(BCM

equivalent)

estimate

TO FF55 BY

2030 (BCM

equivalent)
estimate

installed heat

front loading by

GAS DIVERSIFICATION | NON-RU Pipeline import 10 10
NATURAL GAS diversification
17 bem of Boost biomethane | 3.5 18
MORE biomethane production to
RENEWABLE GAS | production, saving 35bem by 2030
17 bem
5.6 million tonnes Boost hydrogen 25-50
of renewable production and
hydrogen, saving 9- | imports to 20mt by
18.5 bem 2030
HOMES Energy efficiency EU-wide energy 14 10
measures, saving saving, e.g. by
38 bcm turning down the
thermostat for
buildings’ heating
by 1°C, saving
10bcm
ELECTRIFY EUROPE Counted under Solar rooftops front | 2.5 frontloaded
overall RES figures loading — up to 15
below TWh within a year
30 million newly Heat pump rollout | 1.5 frontloaded

P W,
, @

The “Hydrogen Accelerator” g -

Scope: replacing 25-50bcm of RU gas

 Production: 20 Mt of Renewable hydrogen
by 2030 (instead of 5,6 in FF55), of which
10 to be produced in the EU

« Infrastructure: ‘Hydrogen ready’,
inﬁe_rconnectivity, bottlenecks, full supply
chain

« Support: State Aid notifications as priority,
IPCEI assessment in 6 weeks, pilot projects
such as ‘Green Hydrogen Partners’, ‘Global
European Hydrogen Facility’ (with the
industry)




H2 Demand and Supply in targets

» Current clean hydrogen production is essentially zero
* Political vs Policy targets

Supported through Hydrogen Bank @ 3@

Politically binding target (2023)

Hydrogen Strategy target (2020) Fi0)

REPowerEU target (2022) #v40)




MEu
H2 Demand

1800

2030 demand 1600
8.5to 11.7 Mt
(283 TWh - 389 TWh)

1400

1200

2050 demand 1000
16.4 to 53 Mt 800
(545 TWh - 1,764 TWh)

TWh

Global hydrogen e
demand is ~10x 200

Study on hydrogen in ports and industrial coastal areas,

(Clean Hydrogen Partnerships, 2023)

ROBERT SCHUMAN CENTRE

and Supply iIn numbers

Projected hydrogen demand in Europe per year

1. Conservative scenario 50
I 2. Moderate scenario
2 3. 3. Ambitious scenario
40
30
s
20
4 4
27 /_
15 121 21 ’ — 4 10
gg 15
14 115 14
o | e | e | 0
2020 2030 B N
Industries ® Ammonia HVC Methanol ® Mineral oil ® Steel
Transport ® International shipping @® Domestic shipping ® Road freight

Port activities Cargo handling Port vessel fleet

Buildings @ Residential buildings ® Service buildings

Confunided by the
Erasmus+ Programme
of the: European Urnion

Buildings (28%)

Port activities (1%)

Transport (30%)

Industries (41%)

©® Industrial heat



https://www.clean-hydrogen.europa.eu/media/publications/study-hydrogen-ports-and-industrial-coastal-areas-reports_en
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Imagine you are in charge of your country’s [MpencraBbTe, 4TO Bbl OTBEYaeTe 3a

energy strategy for the next 20 years. What 9HEepPreTU4eCKyo CTpaTernio CBOen CTpaHbl Ha

would you prioritize for the gas sector? cneayrowme 20 net. Yto 66l Bbl nproputranposanu

ONs ra3oBOro cekropa?

a. Building more pipelines and
infrastructure to meet growing demand a. CTpoutenbCcTBO 6ONbLLUEro KONMYecTea

b. Partnering with new countries to reduce TPybonpoBO4OB U MHAPACTPYKTYPLI OS5
reliance on current suppliers YOOBMETBOPEHUA pacTyLLEero cnpoca

C. Investing in hydrogen and other clean b. [TapTHEPCTBO C HOBbIMWU CTpaHaMu Anst CHUKEHUSA
alternatives to natural gas 3aBUCMMOCTU OT TEKYLLMX NOCTaBLLMKOB

d. Promoting energy efficiency to reduce C. HBecTupoBaHue B BOAOPO4 U ApYrme Ynctble
overall gas consumption anbTepHaTMBbI MPUPOOHOMY rasy

d. [ToBblWeHWe aHeproaddPeKTUBHOCTU AN
CHMXXEHUA obLero noTpebneHns rasa
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Gas Market in the EU: Case Study
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What do you think was the

largest source of gas for the

EU before 20227?

a.

b
C.
d

LNG imports

Domestic production
Russian pipeline gas
North African pipeline gas

Kak Bbl aAymaete, 4to ObINO

KPYNHEULMM NCTOYHWUKOM rasa
nna EC go 2022 roga?

a.

mnopt CII" (CxukeHHoro
[MpnpoaHoro [asa)

BHyTpeHHee nNpon3BoaCTBO
Poccunckuin TpydoonpoBogHbIN ras
CeBepoadpmKaHCKUA
TPpyOOnpoBOAHbLIN ra3s

Confunided by the
Ergsmus+ Programmea 70
of the Eurapian Urnion



The EU gas market until yesterday - Supply
Pipeline LNG
* 140 bcm of Russian pipeline gas « 75 bcm of LNG (incl. 14 becm of Russian LNG)

e 77 bcm of Norwegian gas _
Domestic

« 36 bcm of North African gas * 44 bcm of domestic gas

8 bcm of Azeri gas

* 4 bcm of UK gas Eurostat: EU Gas imports (%) in 2019

29.9 e Strong dependence on fossil fuels (gas= Y4 of
| total consumption)

 Electricity generation from fossil fuels (about
37% in 2020)

« Strong dependence on energy imports (60% of
total energy demand) and particularly from
Russia (35-40 % share of total EU gas market )

(1

Ergsmus+ Programma
al the: Eurapean Urnion




AEV:.  Diversification of gas sources

100 LT AT
DP AZ - e HU

90 - pe RU us IT*

Dz

us

70 RU DP NL L us S cz*

DP AZ AT

bl RU DE* RU DE* MG
NL NO DP  US

a0

40 NL RU o

30 L DP

20

10
0

us

Market share (%)

RU NO RU us RU DE* LV-LT* RU NO RU RU RU UK RU RU NO T NO RU NG DP RU RU Dz

AT BE BG HR CZ DK EE FI FR DE GR HU IE IT LV LT MI NL PL PT RO SK Sl ES
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EU Energy crisis (2022)

450 Russia’s natural gas supply deliveries to the European Union
(January - December)
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MEu Replacing Russian gas
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EU gas supply shock (2022)

2022/23 gas supply shock
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Background on crisis
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Let’s discuss this together

HaBanTte obcyauMm 3TO BMecCTe

Open your mic or write it in the chat, please ©

Bkniounte MMKpooH nnn HanuwnTe B 4ate, noxanymncra ©
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What surprised you the most about the EU energy
market today?

YTO U3 cerogHsiLLHero matepmnana o6 aHepreTU4eCKoOMm
pbiHKe EC yanBuno Bac 6onblue Bcero?

Open your mic or write it in the chat, please ©
Bkntounte MUKPOdOH MNK HAanuwnTe B 4aTte, noxanymncra ©

Confunided by the
Ergsmus+ Programmea 78
of the Eurapian Urnion



" FLORENCE
SCHOOL OF
REGULATION ROBERT SCHUMAN CENTRE

= [

'!s{. o
Fi i |
i | Lzmw e

=

www.eui.eu




	Slide 1: The EU internal energy market
	Slide 2: Poll 1 – Опрос 1
	Slide 3: Outline
	Slide 4: Outline
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Poll 2 – Опрос 2
	Slide 9: Competition
	Slide 10: Competition and regulation  in the energy sector
	Slide 11
	Slide 12
	Slide 13: The liberalisation of the energy sector
	Slide 14: Unbundling in the energy sector (1)
	Slide 15: Unbundling in the energy sector (2)
	Slide 16: Unbundling in the energy sector (3)
	Slide 17: Unbundling in the energy sector (4)
	Slide 18: Unbundling in the energy sector (5)
	Slide 19: Poll 3 – Опрос 3
	Slide 20
	Slide 21
	Slide 22: Outline
	Slide 23
	Slide 24
	Slide 25: Electricity Trading
	Slide 26: Congestion
	Slide 27: Approaches to congestion management
	Slide 28: The geographical structure of the electricity market (1)
	Slide 29: The geographical structure of the electricity market (2)
	Slide 30: Nodal vs zonal market configuration
	Slide 31: Regional market integration in Europe
	Slide 32: Market coupling in the day-ahead and intraday timeframes
	Slide 33: Price convergence in the EU electricity market is increasing
	Slide 34
	Slide 35: The EU electricity network  is increasingly congested
	Slide 36: Cross-zonal congestion is often not on the zonal borders
	Slide 37: Intra-zonal congestion leads to increasing remedial action costs
	Slide 38: Impact of congestion on renewable-based generation
	Slide 39: Outline
	Slide 40: Exercise 4 – Упражнение 4 
	Slide 41
	Slide 42: The EU gas market - infrastructure
	Slide 43
	Slide 44
	Slide 45
	Slide 46: Poll 5 – Опрос 5
	Slide 47: The three pillars of EU energy policy
	Slide 48
	Slide 49: The Transition to a Liberalised Gas Market 
	Slide 50: Evolution of market liberalization  
	Slide 51: The EU Third Energy Package (2009) The main principles
	Slide 52: The gas Network Codes and Guidelines
	Slide 53: The Gas Target Model (CEER, 2011)
	Slide 54: The Gas Target Model 2   (ACER, 2014)
	Slide 55: Hub-centric markets
	Slide 56: Price formation at hubs
	Slide 57
	Slide 58: …and tend to price alignment
	Slide 59: Poll 6 – Опрос 6
	Slide 60
	Slide 61: The EU Green Deal
	Slide 62: The decarbonisation challenge
	Slide 63: A new paradigm 
	Slide 64: Clean Molecules
	Slide 65: REPowerEU: raising ambitions on hydrogen policy
	Slide 66: H2 Demand and Supply in targets 
	Slide 67: H2 Demand and Supply in numbers 
	Slide 68: Poll 7 – Опрос 7
	Slide 69
	Slide 70: Poll 8 – Опрос 8
	Slide 71: The EU gas market until yesterday - Supply 
	Slide 72: Diversification of gas sources
	Slide 73: EU Energy crisis (2022)
	Slide 74: Replacing Russian gas
	Slide 75: EU gas supply shock (2022)
	Slide 76: Background on crisis 
	Slide 77: Exercise 9 – Упражнение 9
	Slide 78: Exercise 10 – Упражнение 10 
	Slide 79: The EU internal energy market

