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The task

... and what it (s not

Liberalisation can be-a long and complicated process

— Ciritical issues will be highlighted
— Successes? @ @

— Challenges?

* It has shown challenging to prove the benefits of the
Danish liberalisation but improvements will be indicated.

«  The insights must be adapted to each of the partner
countries

— All countries are different!
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| Why liberalisation

in Denmark?




)

... establishment of the internal market in
electricity is particularly important in order to
increase efficiency in the production,
transmission and distribution...

EU, 1996
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)

The purpose of the liberalisation was to create
better conditions for competition, and thus to
improve utilisation of production resources as
well as to provide gains from improved
efficiency in the operation of networks

The association of Nordic regulators: NordReg, 2006
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Key features of the Danish liberalised power sector

UNBUNDLING: Transmission @ A fundamental

Unbundling ensures that the transmission grid supports competition to the transforma_’uon _
largest extent possible. Owners of generator capacity must not be able to The transformation will have winners

o= o . - q and losers — and may require
limit competition by controlling the use of the transmission grid. vl conpreTEasae et

agreements
. Before: Vertically integrated

SHORT TERM ma rket companies: Generation,

distribution, sales

Hourly dispatch according to marginal costs. Level playing field . Now: Unbundled setup with

for all generation technologies. Demand can also respond to commercial units (generation
prices. and sales) and regulated
Existing long-term agreements, e.g. on import/export, have been monopolies (TSO and DSOs)
removed

INTERNATIONAL COMPETITION

Competition ensures efficient dispatch, and least cost delivery of ancillary
services.
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The current Danish
electricity sector
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Transmission

""" DC - HVDC and elektrode — A - 00

Production of Renewable Energy

’ Wind (= 10 MW) #* Solar [z 10 MW) #%

Combined Heat and Power plant

.' Central CHP Plants ® Decentral CHP Plant
v e

T Offshore wind farm, projected og

b
~

avaluated areas

Massive transformation of
the Danish power sector:
» Decentral generation
« Stronger interconnectors

:
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Internal and external transmission lines and the year of commission

To Norway (DC)

1976 «  Denmark is very well-
To Sweden (DC) connected to its
1965 neighbours.

* Many connections have
later been strengthened.

* A cable to UK will open in

2023.
To Sweden Capacity balance 2020:
—e S Dependent on neighbours

To the Netherlands Connection West and 20000
(DC) 2019 East Denmark (DC)
4 u 15000
o—e Wind and solar
/ \ \ § 10000 Import

To Germany®C) ® @ .
1995 5000 W Peak demand
To Germany
7 —_\_I 1957 To Sweden I
I 1980 I 0
Peak demand

Supply

B Thermal capacity




Ertholmene

/" Nord Energi

& A small country with many DSOs

\\‘ § /_\\\J

Regulation of DSOs does not provide a
strong incentive for mergers.

However, the number of DSOs has been
reduced from over 100 in year 2000, to
43 today.

DSOs are typically owned by users or
municipalities

25 5|0 _ 1(|)0 Kilometer 1. oktober 2020 Side 11
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Key participants in the current market

Local monopolies Monopoly

DSO's are responsible for the Is responsible real-time operation

dlstrlb.utlon grid and for and own, operate and develop
DSO metering demand TSO the transmission system.

/
-.%\'—° 1% '

Consumers Supplier Balance responsible Generators
All consumers can choose a supplier Commercial companies. Commercial companies. Commercial companies.
and different types of contracts, e.g. The main interface to the Deliver plans to the TSO for Submit bids for
with a fixed price for a period, or consumers. generation, demand and trade. potential generation.
with a variable price. . . .
) All retailers are associated with a
It is easy and free of charge to balance responsible.

Nord Pool operates
day-ahead and intra-
day markets.

The day-ahead market
results in hourly prices

(.ib.o Danish Energy Power in each price area.
exchange

change supplier or type of contract.
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Four main markets

Planning Delivery
> <>

N
\

Balancing responsible party

1

Financial

2
Day-ahead

3

Intra-day

A4

Regulating Settlement of
power and imbalances

reserves

The day-ahead market
is a reference for both
the financial markets
and for the ancillary
services markets

markets

1 1 | 1 >
1 1 | |
12:00 Day -1 -1 hour Hour of
delivery
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Liberalisation of

the Danish power
sector




A special Danish owner structure: Bottom-up

Example of the historical set-up (1995)

Elsam

Coordination and
cooperation body

% The DSQO'’s own the power plants. ‘j'

2 The majority of the DSO's are owned by
% the consumers and municipalities.

‘Q The power plants owns the
>

coordination units l l
Power plant Power plant
Nordjyllandsvaerket Fynsveerket
Bottom-up
l ownership l
l ® ® ®
DSO 1 DSO 2 DSO 3 DSO 4 DSO 5 DSO 6
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The year 1996 was a tipping point...

Forces for liberalisation

+  Power sector wants less political interference
+  Are the monopolies as efficient as possible?

+ Alarge international market can be more efficient than state-controlled planning!
«  EU: Electricity is a commodity as any other product that must be traded freely

« Developmentin Norway and Sweden

Forces against liberalisation

Continuation of existing organisations

Who will loose?

Will green aspects be lost?

National control over critical infrastructure is important
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Drivers for the Danish liberalisation

EU’s internal market Liberalisation in

Norway and Sweden

* The EU’s work on the European
internal market, where also electricity

was seen as a commodity that should Liberalisation . : o
beltraded across borders. + Major steps in the direction of open

in Denmark competition were taken by Norway in

* The purpose of the EU’s internal 1991 and by Swedenin 1994.

market is the free movement of
goods, persons, services and capital.
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EIec.tr|C|ty sector reform. _ State-owned TSO established. Negative prices Smart meters and
Capital to power companies. | pistribution companies sell their allowed in day-ahead hourly settlement to all
TSOs established. Market shares in generation companies to market. costumers.

access for large companies. state-owned companies.

rtically
|r.1tegrated sector 1999 2005 2009 2020

100+ distribution
companies own 14
power plants.

Local monopolies.

undled and
market based

Transmission and generation
unbundled.

Commercial suppliers
introduced

ek 2003 2007 2014 P oraten opares

First EU liberalisation directive Market access for all Small scale CHP on the Electricity regulation
introduces TPA and unbundling. consumers. market. Committee. Revised
Nordic market already regulation for DSOs.
underway.
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The DONG/Qrsted case

From state owned natural gas company to international offshore wind developer

Natural gas storage
and transmission grid
sold to TSO.
Decentral CHP sold

Created by the state as a response Natural gas activities sold
to the oil crises and to reduce the

Danish the dependence of oil

\

DONG DONG Energy

« 1972- « 2006-

 Natural gas and oil  Natural gas and
extraction and electricity (coal and
transmission natural gas)

DSO and supplier
(households) sold

drsted

« 2017-

* Electricity (biomass
and offshore wind)

* Strong international
focus

Power plants: Elsam and Energi E2
DSO: Three Copenhagen DSOs
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Lessons
Learned




Denmark: 33 TWh
23 countries: 2,900 TWh

)

Denmark alone is too small to
have strong competition.

23 countries with the same
day-head market provides
very strong competition!
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Key insights

Change of culture Unbundling (TSO) Retail market Strong regulator

&

OO VOO © ©

New mind set by all Clear focus on the Slow start New setup from
actors value of competition Many changes in 2018: More active
from abroad regulation regulator

Iy °
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Generator perspective

Traditional generation: Potential for export in dry years

Market access

The day-ahead market
provides access to 23
countries

o

Dynamic prices

Low price now

(May 2020)

+ Corona crisis
Low CO, price
Low fuel prices
Low demand
High water level in
Nordic reservoirs

Wind and solar power: Efficient integration with Nordic hydro

Weather

In dry years, fuel-
based plants can
export large volume
of electricity
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The wholesale market

\\ ,l
GO

Separation

Separation of transmission from
generation was taken early!

[QJ

Competition

Competition from neighbors is crucial

The national market can be
dominated by a few participants in
the absence of cross-border
competition

Wind and fuel-based generation in
Denmark, Hydro in Norway, Hydro
and nuclear in Sweden

Key design feature: All transmission
capacity is given to the day-ahead
market

S
Market combination

A liguid day-ahead market and a
well-developed financial market

Optimal short-term dispatch

Possible reduction of long-term risk
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Agency

Page 24



Consumers perspective
Many passive consumers

o i All consumers can select their supplier and the form of contract

EASY

* Simple procedure: See and
compare offers online. Select
online

+ Many suppliers and types of
contracts to choose from

i

DIFFICULT

= Few understand the benefit
of a variable price

= Day-ahead prices are volatile
and the dynamics may be
difficult to understand

60
50

40
0

O 4 > L & O O & o &
O " & & & N NN N N
S S S S S

€/MWh
Noow
S o

Nord Pool system price
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Limited market share for new retailers

s\ COmpetition may be limited by a high barrier to entry...

I"'
. After 15 years: 62% of all electricity is
C ha | |engeS. sold to passive consumers (2018).
*  Electricity is a standard product with limited interest IS%EVG stayed with their default
from households Regulator (2019)

o  Economic benefit for a typical household (4,000 kWh/year):
20-100 €/year

* |Is the competition with incumbent companies fair?
o  Legal unbundling is less restrictive than ownership unbundling
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Retail market

I' 8 Development of retail market has been slow
%,

By the end of 2020, all consumers will have a smart meter

* No need for estimated bills
Before the smart meters, the meter reading was yearly, but payment quarterly

+ With remote reading of meter, consumers can now

participate in demand response =
+ Adjust demand after prices, e.g. with heat pumps, electric heating or electric o Q@
vehicles. = L ==
Commercial products exist, e.g. for heat pumps
/
\ ¢

-
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35.000

Security of supply: Adequacy

Change of mind set 30.000

25.000

==t National perspective - - ___

. Denmark must have -
firm capacity to cover peak demand

-
-
-
-~
-
=
-

’}I{ International and market-based perspective

. PP P PGP
. Acceptable to use cross-border transmission ‘
capacity to achieve high security of supply sem—Thermal plants = Import capacity
. . Wind and solar == === Peak demand
. ENTSO-E now has an important role in
continuously analyses of regional adequacy: Security of supply:
—  Short *  Adequacy (generation and transmission capacity to
—  Medium cover peak demand)
—  Longterm Security (the ability to withstand sudden failure of key
elements

y Energinet and DEA
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All countries are different!

I%\\

Denmark Partner countries

*  Low electricity demand growth High electricity demand growth?

Difficulties in financing new power

« Over capacity in 1999
plants?

* Well connected to neighbours

«  Part of EU’s internal market
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Q  Clarify goals to be achieved

& Unbundle transmission and generation: Independent TSO
K Al generation exposed to short term day-ahead prices

v Create cross-border markets

& Strong and active regulator

S ®
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Transforming learnings

Initial analyses of how to transform learning to partner

countries
£ +  How to get liquidity on day-ahead market
B gypt + Wind can sell on the wholesale market
— India « CHP is not must run
— Indonesia *  TSO must have good tools for predicting wind and
—  Vietnam solar
_  China + Start with wholesale market
~ Ukraine * Increase cross border transmission capacity
» Accept transitional arrangements

—  South Africa

Must be further developed in close
cooperation with partner countries
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Next steps

Interaction with partner countries and relevant stakeholders
- What can be learned from a partner country perspective?
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